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Date:   July 11, 2007    
 
To: MAG Specifications and Details Committee     
  
From:   Robert Herz, MCDOT Representative 
 
Subject:   Revisions to Section 505 CONCRETE STRUCTURES Case 07- 14  

 

PURPOSE: Incorporate specification modifications from MCDOT’s Supplement into the MAG 
specifications as requested by the MAG Standards & Details Consolidation 
Subcommittee. 

 
REVISIONS:  
 Section 505  

1. Define MINOR STRUCTURES as structures that may be cast-in-place or furnished 
as precast units.  

2. Defines construction tolerances. 
3. Bending of reinforcing steel is revised to reference the AASHTO LRFD Bridge 

Construction Specifications. 
4. Adds new section to define placement and anchorage requirements for Dowels. 
5. Requires certification of falsework by the Contractor’s Professional Engineer. 
6. Addresses Bridge Deck Joint Assemblies. 
7. Adds a MEASUREMENT section and expands the payment section. 

 
Revisions to the following sections are included in this case due to references from proposed 
revisions of section 505: 

101.2 DEFINITIONS AND TERMS 
– Added definition for Professional Engineer 

105.2 PLANS AND SHOP DRAWINGS 
– Adds the requirement that shop drawings for temporary support structures 

be sealed by a professional engineer. 
206 STRUCTURE EXCAVATION AND BACKFILL 

– Defines structural backfill requirements based on conditions of use. 
– Allows structural excavation and structural backfill to be pay items and 

defines criteria for measurement and payment. 

MEMORANDUM
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Department of Transportation 
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101.2 DEFINITIONS AND TERMS: 
 
[Add the following: ] 
 
Professional Engineer:  A person who has a current engineering registration granted by the Arizona State Board of Technical 
Registration in one or more branches of engineering recognized by the board. 
 
 
 
105.2 PLANS AND SHOP DRAWINGS: 
 
The Contractor shall submit, for review, a proposed schedule of shop drawings and product data submittals. This schedule will 
include concrete and asphalt concrete mix designs unless they are previously approved supplier's mix design. The schedule will 
show the needed response date for each submittal and will indicate the relationship of the submittal to the project construction 
schedule.  
 
Shop drawings for major temporary support structures such as falsework, shoring, soldier piles, and other major temporary 
structures that facilitate construction shall be prepared by and bear the seal and signature of a Professional Engineer.  Temporary 
support structures for Minor Structures as defined in Section 505.1.1 are exempt from this requirement. 
 
The Contractor shall submit five (5) copies of each shop drawing, product data or mix design to the Engineer for review. Each 
submittal shall be numbered sequentially and shall be submitted in accordance with the schedule established in conjunction with 
the Contracting Agency so as to cause no delay in the work schedule. The Contractor shall certify, by stamp or letter, that he has 
reviewed and approved the submittal and that it conforms to the requirements of the contract documents. If this certification is not 
included, the submittal will be returned without action.  
 
At the time of each submittal, the Contractor shall define and delineate in writing, separate from the certification, any deviations 
from the contract documents. If the Engineer accepts this deviation, he will authorize the deviation by issuing a change order or if 
the deviation is minor by endorsement to the letter.  
 
The Engineer will review and return the submittals in accordance with the previously established response date. The review will be 
only for conformance with the design concept of the work and for compliance with the information contained in the contract 
documents. The review of a specified item, as such, will not indicate review of the assembly in which the item functions. Review 
by the Engineer will not relieve the Contractor from responsibility for any errors or omissions in the submittals nor from his 
responsibility for complying with the contract documents. The only exception is deviations accepted in accordance with the 
preceding paragraph.  
 
If the submittal is acceptable, one (1) copy with each page stamped “Furnish as Submitted” will be returned to the Contractor. The 
Contractor shall submit additional copies (as required) to the Engineer.  
 
If the Engineer determines that the submittal requires corrections or is to be rejected, one (1) copy stamped “Furnish as Noted” or 
“Revise and Resubmit” will be returned to the Contractor. The Contractor will submit five (5) corrected or new copies.  
 
The copy stamped “Furnish as Submitted,” returned to the Contractor, will become a part of the contract documents and will be 
kept at the job site. Any work done prior to the receipt of this review will be at the Contractor's risk and expense.   
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SECTION 206 
 

STRUCTURE EXCAVATION AND BACKFILL 
206.1 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 in the special provisions as structure excavation.  
 
Structure backfill shall consist of furnishing material, 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 furnishing 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.  
 
206.2 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 in 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. Except when over-excavation is directed by the Engineer, excavation below grade shall be replaced 
with the same class of concrete specified for the structure or with 1 1/2 sack controlled low strength material as specified in 
Section 728. When the replacement material is 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.  
 
The excavation for structures shall be completed to the bottom of the footings before any piles are driven therein, and excess 
material remaining in the excavation after pile driving shall be removed to the elevation of the bottom of the footings.  
 
When piles are used and ground displacement results from pile driving operations, the Contractor shall at his 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.  
 
206.3 INSPECTION:  
 
When any structure excavation is completed, the Contractor shall notify the Engineer who will make an inspection 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 Structural Backfill: Prior to the placement of structure backfill, the Contractor shall remove all loose, 
unstable materials from the sides of the structure excavation.  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: Structure Backfill 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 requirements of Section 701.2.1 Crushed Rock, and the gradation requirements for Select 

Material, Type A or B in Table 702-1. 
 

Deleted: ,

Deleted: the 
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(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. 
 
(D) Shall be uniformly compacted to at least 95 percent of maximum density. 

 
206.4.3 Structure Backfill for Structures Other than Earth Retaining: Structure Backfill placed against concrete structures not 
designed to retain earth loads:  
 
(A) Shall not be placed until the concrete has attained a minimum compressive strength of 2500 psi in compression as specified 

in Section 725 and in no case less than 72 hours after casting. 
 
(B) Shall be uniformly compacted to at least 90 percent of maximum density. 

 
206.4.4 Structure Backfill for Structures within Paved Areas: Where a structure is located within an existing street, proposed 
street, or paved area:  
 
(A) Backfill within 2 feet of the surface shall be compacted to the minimum density specified in Table 601-2, for Type I or shall 

be filled with 1/2 sack or 1 sack controlled low strength material as specified in Sections 604 and 728.  
 
(B) All other structural backfill shall be compacted to the minimum density specified in Table 601-2, for Type III or shall be 

filled with 1/2 sack or 1 sack controlled low strength material as specified in Sections 604 and 728.  
 
206.4.5 Structure Backfill for Precast Minor Structures: Minor structures, as defined in Section 505.1.1, when furnished as 
precast structures, shall be placed on a layer of Structure Backfill at least 6 inches in depth that conforms to the material 
requirements of Section 206.4.2.  The layer shall have been shaped to fit the bottom surface of the precast unit and compacted to 
not less than 100 percent maximum density.  The Structure Backfill shall be at or near optimum moisture content, as approved by 
the Engineer.  After the unit has been initially set in place and checked for line and grade, it shall be removed, and any defects in 
its bearing area shall be corrected by trimming and by placing and compacting similarly moistened Structure Backfill.  The process 
of removal, correction and replacement shall continue until the imprint of the unit on the bearing area indicates essentially uniform 
contact, and the unit is in reasonable conformity with the lines and grades shown on the project plans.   
 
206.5 PAYMENT:  
 
Unless otherwise provided in the special provisions or proposal, no payment will be made for structure excavation and backfill as 
such; the cost thereof shall be included in the price bid for the construction or installation of the items to which such excavation 
and backfill are incidental or appurtenant.  
 
When the Special Provisions identify Structure Excavation and/or Structure Backfill as pay items, the following methods of 
measurement and payment shall be used: 
 
206.5.1 Measurement   
 
(A) Structure Excavation: Structure Excavation will be measured by the cubic yard, based on the volumes calculated from the 

measurement/pay limits shown on the Project Plans.  If no limits are shown, the measurement for Structure Excavation 
shall be in accordance with the applicable details shown on the current Arizona Department of Transportation (ADOT) 
Standard Drawings B-19.30 and/or B-19.50.  

 
No reduction in measurement for payment will be made when the Contractor elects to not excavate all material between the 
limits of the actual structure, and the pay limits shown on the Project Plans and/or the above referenced ADOT Standard 
Drawings. 
 
No additional measurement for payment will be made for excavation resulting from lack of side support for structure 
excavations, nor due to carelessness of the Contractor. 

 

Deleted: Backfilling operations shall 
conform to the following requirements: 
Structure backfill shall not be placed until 
the structure footings or other portions of 
the structure or facility have been 
inspected by the Engineer and approved 
for backfilling. No backfill material shall 
be deposited against the back of concrete 
abutments, concrete retaining walls, or 
the outside walls of cast-in-place concrete 
box culverts until the concrete has 
developed a strength of not less than 2500 
psi in compression as specified in Section 
725. ¶
¶
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(B) Structure Backfill: Structure Backfill will be measured by the cubic yard, based on the volumes calculated from the 
measurement/pay limits shown on the Project Plans.  If no limits are shown, the measurement for Structure Backfill shall be 
in accordance with the applicable details shown on the current ADOT Standard Drawings B-19.40 and/or B-19.50.  

 
206.5.2 Payment  
 
Structure Excavation and Structure Backfill: The accepted quantities of Structure Excavation and the accepted quantities of 
Structure Backfill will be paid for at their respective contract unit prices. 
 
Hauling, placing, and compacting surplus Structure Excavation in embankments, or otherwise disposing of the material, shall be 
included in the contract price paid for Structure Excavation. 
 
Payment for additional Structure Excavation, where it is found necessary to excavate to a depth greater than three feet below the 
elevation shown on the Project Plans to remove unsuitable material in accordance with the requirements of Section 206.2, payment 
will be made in accordance with the provisions of Section 104.2. 
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SECTION 505 
 

CONCRETE STRUCTURES 
 
505.1 DESCRIPTION:  
 
Concrete bridges, culverts, catch basins, manholes, retaining walls, abutments, piers, footings, foundations and similar structures 
shall be constructed in conformity with the plans and specifications. Concrete for use in work constructed under this specification 
and testing thereof shall conform to the requirements of Section 725. Reinforcing shall conform to the requirements of Section 
727.  
 
Safe and suitable ladders shall be provided to permit access to all portions of the work.  
 
505.1.1 MINOR STRUCTURES: 
 
Concrete structures such as cattle guards, catch basins, median barriers, headwalls, and other small miscellaneous structures of 
sizes that can readily be precast as units, and furnished and installed in place, are hereby defined as Minor Structures.  Such Minor 
Structures, at the option of the Contractor, may be either constructed of cast-in-place concrete, or furnished as precast units.  
Precast units shall be fabricated in accordance with shop drawings submitted by the Contractor and approved by the Engineer, in 
accordance with the requirements of Section 105.2 
 
505.2 SUBGRADE FOR CONCRETE STRUCTURES:  
 
Each subgrade upon which concrete is placed shall be firm and free from water. Ground water shall be kept several inches below 
subgrade until the concrete has set. When the subgrade is in dry earth, it shall be moistened with water from a spray nozzle 
immediately before concrete is placed.  
 
When the design details for the project provide for the construction of filter or drain material consisting of gravel or combination 
of gravel and sand, which material becomes subgrade for concrete, the placing of steel reinforcement and pouring of concrete shall 
follow the placing of the filter or drain material as closely as practical. The filter or drain material shall be kept dewatered to the 
extent necessary to prevent any portion of concrete materials being carried away before the concrete has attained its final set. No 
payment will be made for the work required to keep such materials dewatered, other than such costs as may be included in the 
prices bid for various items of work or amount bid for dewatering when the schedule provides an item for same.  
 
When concrete is to rest on rock, the rock shall be fully uncovered. The surface of the rock shall be removed to a depth sufficient 
to expose sound rock. Bedrock shall be roughly leveled off or cut to approximately horizontal and vertical steps. Seams in the rock 
shall be grouted as directed by the Engineer and the base for structures shall be slush grouted or otherwise treated as the Engineer 
may direct.  
 
Precast Concrete Minor Structures shall be founded in accordance with the requirements of Section 206.4.5. 
 
505.3 FORMS:  

 
Forming plans for cast-in-place bridge decks and cast-in-place bridge superstructures shall be prepared in accordance with the 
requirements of Section 105.2.   
 
Forms shall be of suitable material and of type, size, shape, quality, and strength to enable construction as designed. The forms 
shall be true to line and grade, mortar tight, and sufficiently rigid to resist any appreciable amount of springing out of shape during 
placing of the concrete. The responsibility for their adequacy shall rest with the Contractor. All dirt, chips, sawdust, nails, and 
other foreign matter shall be completely removed from forms before any concrete is deposited. The surfaces of forms shall be 
smooth and free from irregularities, dents, sags and holes that would appreciably deface the finished surface. Forms previously 
used shall be thoroughly cleaned of all dirt, mortar and foreign matter before being reused, and the reuse of forms shall be subject 
to the approval of the Engineer. Before concrete is placed in forms, all inside surfaces of the forms shall be thoroughly treated with 
an approved releasing agent that will leave no objectionable film on the surface of the forms that can be absorbed by the concrete. 
Care shall be exercised that no releasing agent is deposited on previously placed concrete.  
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Forms for all surfaces that will not be completely enclosed or hidden below the permanent surface of the ground shall be made of 
surfaced lumber, or material which will provide a surface at least equally satisfactory. Any lumber or material which becomes 
badly checked or warped prior to placing concrete may be rejected.  
 
Forms for all exposed surfaces of bridges, viaducts, overcrossings and similar structures shall be constructed of plywood or an 
approved equal. Plywood for forms shall be exterior type, of the grade Concrete-Form Exterior, conforming to the specifications of 
the NBS, Commercial Standards latest edition. Plywood shall be furnished and placed in 48 inches widths and in uniform lengths 
of not less than 96 inches, except where the dimension of the member formed is less than the specified panel dimension. Plywood 
shall be placed with the grain of the outer plies in the direction of the span. Where plywood is attached directly to the studding or 
joints, the panels shall be not less than 5/8 inch thick, and the studdings or joints shall be spaced not more than 12 inches, center to 
center. Plywood less than 5/8 inch thick, otherwise conforming to the requirements specified, may be used with a continuous 
backing of 5/8 inch sheathing. All form panels shall be placed in a neat, symmetrical pattern with the horizontal joints level and 
continuous.  
 
Wood forms for copings and curbs shall have a thickness of not less than 15/8 inches and a width of not less than the full depth of 
coping or curb.  
 
Unless otherwise shown on the plans, all sharp edges shall be chamfered with 3/4 inch triangular fillets. Forms for curved surfaces 
shall be so constructed and placed that the finished surface will not deviate appreciably from the arc of the curve.  
 
Forms shall be so constructed that portions, where finishing is required, may be removed without disturbing portion of forms to 
remain.  
 
Forms for girders and slabs shall be cambered as may be required by the Engineer.  
 
Forms shall, as far as practicable, be so constructed that the form marks will conform to the general lines of the structure.  
 
Form clamps or bolts, approved by the Engineer, shall be used to fasten forms. The use of twisted wire loop ties to hold forms in 
position will not be permitted, nor shall wooden spreaders be used unless authorized by the Engineer. Clamps or bolts shall be of 
sufficient strength and number to prevent spreading of the forms. They shall be of such type that they can be entirely removed or 
cut back 1 inch below the finished surface of the concrete. Forms for outside surfaces shall be constructed with stiff wales at right 
angles to the studs and all form clamps shall extend through and fasten such wales, all based on the rate of concrete pour.  
 
The Contractor may at his own option, pour such portions of the concrete for the structure directly against the side of the 
excavation or sheathing without the use of outside forms, provided that the following conditions are met.  
 
(A) If concrete is poured directly against the sides of the excavation, the faces of the excavation must be firm and compact, and be 
able to stand without sloughing off and be at all points outside the concrete lines shown on the plans.  
 
(B) If concrete is poured against sheathing, such sheathing shall be closely fitted and shall be outside of the concrete lines shown 
on the plans. Those surfaces against which the concrete is to be poured shall be faced with building paper. Except as otherwise 
specified all sheathing shall be removed, but not until either at least 7 days after placing concrete or until the concrete has attained 
a strength in compression of not less than 2,000 psi. Care should be used in pulling sheathing so as to avoid damaging the concrete. 
Voids left by the removal of sheathing, piles and/or similar sheathing supports shall be backfilled with material having a sand 
equivalent of not less than 30 and consolidated by jetting as directed by the Engineer. When, in the opinion of the Engineer, field 
conditions or the type of sheathing or methods of construction used by the Contractor are such as to make the removal of sheathing 
impracticable, that portion of the sheathing against which concrete has been poured may be left in place.  
 
Regardless of the method used in pouring concrete without outside forms the following stipulations shall hold:  
 
(A) The reinforcing steel shall be accurately set and held firmly in place, to the satisfaction of the Engineer.  
 
(B) No direct payment will be made for building paper, sheeting, gunite or concrete placed outside of concrete lines shown on the 
plans. The cost thereof shall be absorbed in the prices bid for the various items of work.  
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(C) The Contractor shall assume all risks of damage to the work or to existing improvements due to any reason whatsoever that 
may be attributable to the method of construction outlined above.  
 
505.3.1 Removal of Forms: The falsework supporting any span of a continuous or rigid frame structure subject to bending stress 
shall not be released until after the last concrete placed in the span and in the adjoining spans, excluding concrete above the deck 
slab, has attained a compressive strength of not less than twice the design unit stress, or 21 days after the concrete is placed, 
whichever occurs first.  
 
Stairway riser forms shall be removed and the finish of the steps completed on the day the concrete is placed. Metal stairway 
treads, if required by the plans, shall be installed immediately after the steps have been placed.   
 
Side forms for beams, girders, columns, railings, or other members wherein the forms do not resist dead load bending shall be 
removed not more than 24 hours after placing concrete, where finishing is required, unless otherwise directed by the Engineer, 
provided that satisfactory arrangements are made to cure and protect the concrete thus exposed.  
 
Side forms for arch rings, columns, and piers shall be removed before the members of the structure which they support are poured 
or placed so that the quality of the concrete may be inspected. Such forms shall be so constructed that they may be removed 
without disturbing other forms which resist direct load or bending stress.  
 
Forms and shoring for box and arch sections of sewers and storm drains may be removed as follows:  
 
(A) Forms for open channel walls — 16 hours.  
(B) Outside forms of box sections and inside wall forms of box sections which do not support the slab forms — 16 hours.  
(C) Arch sections in open cut — 12 hours.  
(D) Slab forms for box sections:  
(1) Type II Cement — 48 hours or 6 hours per foot of span between supports, whichever is greater.  
(2) Type III Cement — 24 hours or 3 hours per foot of span between supports, whichever is greater.  
(3) Type V Cement — 56 hours or 7 hours per foot of span between supports, whichever is greater.  
 
The periods of time at which the Contractor may remove forms, as set forth above, are permissive only and subject to the 
Contractor's assuming all risks that may be involved in such removals. At his option, except for surfaces to be finished, the 
Contractor may leave the forms in place for such longer periods as are, in his opinion, required.  
 
505.4 FALSEWORK:  

 
Falsework construction and erection shall not commence until the Contractor has received written approval of the sealed final 
falsework shop drawings. 
 
All falsework shall be designed and constructed to provide the necessary rigidity and to support the loads. Falsework for the 
support of a superstructure shall be designed to support the loads that would be imposed if the entire superstructure were poured at 
one time.  
 
All falsework, staging, walkways, forms, ladders, cofferdams, and similar accessories shall equal or exceed the minimum 
applicable safety requirements of Section 107. Compliance with such requirements shall not relieve the Contractor from full 
responsibility for the adequacy and safety of said items.  
 
Falsework shall be founded upon a solid footing safe against undermining and protected from softening. When the falsework is 
supported on timber piles, the piles shall be driven to a bearing value as determined by the formula specified in Section 501, equal 
to the total calculated pile loading. The maximum calculated pile loading shall not exceed 20 tons.  
 
Falsework and forms shall be so constructed as to produce in the finished structure the lines and grades indicated on the plans. 
Suitable jacks or wedges shall be used in connection with the falsework to set the forms to grade or camber shown on the plans, or 
to take up any settlement in the form work either before or during the placement of concrete. Single wedges for this purpose will 
not be permitted; it being required that all such wedges be in pairs to insure uniform bearing. Dead load deflection in stringers and 
joints will be compensated for by varying depths of the joists or by using varying depth nailing strips.  
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Arch centering shall be removed uniformly and gradually, beginning at the crown and working toward the springing, to permit the 
arch to take its load slowly and evenly. Centering for adjacent arch spans shall be struck simultaneously.  
 
Falsework under any continuous unit or rigid frame shall be struck simultaneously; the supporting supports being released 
gradually and uniformly, starting at the center and working both ways towards the supports.  
 
505.4.1 Falsework Design: Falsework design shall be in accordance with the requirements of Section 105.2. 
 
Falsework shall be designed by the Contractor to carry all loads and pressures which may be applied to it. The construction loads 
to be applied are as follows:  
 
Tunnel centering – 100 percent of the concrete load where concrete is placed by pumping. Forms shall be so constructed to provide 
adequate relief for excessive pump pressure.  
 
All other structures – a live load of 30 pounds per square foot of horizontal area.  
 
Transverse and longitudinal bracing – a horizontal force equal to 2 percent of the vertical load.  
 
The unit stresses for wood falsework shall be those recommended in the West Coast Lumbermen's Association's standard grading 
and dressing rules increased 25 percent for short time loading.  
 
Falsework may be bolted or spiked at the option of the Contractor, but the use of bolts and spikes shall not be combined in the 
same connection. The allowable spacings and connection values of bolts and spikes shall be in accordance with the national design 
specifications for stress-grade lumber and its fastenings as recommended by National Lumber Manufacturers Association except 
that an additional allowance of 25 percent for temporary use shall be added to the connection values for bolts and spikes.  
 
Ends of columns bearing on wedges shall be tied in both direction by girts.  
 
Unit stresses for steel falsework shall be in accordance with the requirements of the specifications for design, fabrication and 
erection of structural steel for buildings of the AISC.  
 
505.5 PLACING REINFORCEMENT:  
 
Reinforcing bars shall be accurately placed as shown on the plans and shall be firmly and securely held in position by wiring at 
intersections with wire not smaller than No. 16 gage and by using concrete or metal chairs, spacers, metal hangers, supporting 
wires and other approved devices of sufficient strength to resist crushing under full load. Wooden supports shall not be used.  
 
Placing bars on layers of fresh concrete as the work progresses and adjusting bars during the placing of concrete will not be 
permitted. Before placing in the forms, all reinforcing steel shall be thoroughly cleaned of mortar, oil, dirt, loose mill scale, loose 
or thick rust and coatings of any character that would destroy or reduce the bond. No concrete shall be deposited until the placing 
of the reinforcing steel has been inspected and approved.  
 
Bundle bars shall be tied together at not more than 6 foot centers.  
 
The Contractor will be allowed the following tolerances when placing, tying and supporting reinforcing steel: 
 

(1) In slabs and beams, horizontal bars shall be within ¼ inch measured vertically, of the position indicated on the plans. 
 
(2) In vertical walls, columns, wings, and similar members, clearance from the forms shall be within ¼ inch of the clearance 

shown on the plans. 
 

(3) In slabs or walls, long runs of bars may vary up to 2 inches in spacing; however, the specified number of bars shall be 
placed.     

 
505.5.1 Splicing: Splices of bars shall be made only where shown on the plans or as approved by the Engineer. Where bars are 
spliced they shall be lapped at least 30 diameters, unless otherwise shown on the plans.  
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Welding of reinforcing steel will not be permitted unless specifically authorized by the Engineer.  
 
505.5.2 Bending Reinforcement: Bending of reinforcing steel shall conform to the requirements of the AASHTO LRFD Bridge 
Construction Specifications Section 9.4.  
 
Bars shall not be bent nor straightened in a manner that will injure the material. Bars with kinks or unspecified bends shall not be 
used.  
 
505.5.3 Welded Wire Fabric: Welded wire fabric shall be held firmly in place and spliced not less than 2 meshes.  
 
505.5.4 Dowels  
 
505.5.4.1 Dowel Placement: Dowel placement shall consist of drilling or coring dowel holes in concrete, furnishing and placing 
anchoring materials, and placing reinforcing steel dowels in accordance with the details shown on the Project Plans, and the 
requirements of the project Special provisions and these Specifications. 
 
Dowel holes shall be cored where dowels are to be placed: 
(A) in bridge decks and other thin concrete sections, and the depth of the dowel hole shown on the project plans projects to 3 

inches or less from the opposite face of the concrete section, or 
(B) within 4 inches from an existing concrete edge. 

Cored holes shall be intentionally roughened after coring.  
 
All holes shall be blown clean with compressed air, prior to applying the anchoring material. 
 
The diameter of the holes for the dowels shall be 1/8“ larger than the diameter of the dowels to be placed.  The depth of the holes 
for the dowels shall be as shown on the Project Plans. 
 
The anchoring materials for the dowels shall be an epoxy adhesive conforming to the requirements of Section 505.5.4.2, unless 
otherwise specified on the Project Plans and/or the project Special Provisions, or as approved by the Engineer. 
 
505.5.4.2 Anchoring Materials: Epoxy materials shall be used for anchoring dowels.  The Contractor shall submit Certificates of 
Compliance or Analysis, complete with supporting documentation, to the Engineer for all epoxy materials to be used for anchoring 
dowels on a specific project, in accordance with the requirements of Section 106.2.  The epoxy materials shall be provided by the 
Contractor in general conformance with the requirements of Section 1015.1 – General Requirements of Section 1015 – EPOXY 
MATERIALS of the current Arizona Department of Transportation (ADOT) Standard Specifications for Road and Bridge 
Construction, amended to date.  
 
Epoxy resin base anchoring adhesive shall be used for anchoring dowels in concrete.  High viscosity, or non-sag epoxies in the 
form of a gel, shall be used for horizontal or near-horizontal applications, where flow out of the anchoring hole is a problem.  Low 
and medium viscosity epoxies may be used in vertical anchoring holes that open upward.  The anchoring product shall specifically 
be designed for the designated application, according to the manufacturer’s product literature. 
 
Epoxy resin base anchoring adhesive shall provide the specified minimum tensile pullout resistance, when tested in accordance 
with Arizona Test Method 725, as modified in accordance with Section 505.5.4.3 of these specifications.  The pot life of the 
anchoring material shall be determined in accordance with AASHTO T 237, Part I.  The determined pot life shall be within 25 
percent or 10 minutes of the pot life specified by the manufacturer, whichever is greater.  
 
505.5.4.3 Dowel Strength Requirements: The epoxy resin base anchoring adhesive shall provide the following minimum pullout 
resistances: 
 
                    #4 dowels: 12.0 Kips 
                    #5 dowels: 18.6 Kips 
                    #6 dowels: 26.4 Kips 
                    #7 dowels: 36.0 Kips  
 

Deleted: Bends and hooks in bars shall 
be made in the manner prescribed in the 
ACI, Manual of Standard Practice
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Arizona Test Method (ATM) 725 is a Tensile Proof Dowel Test, developed by ADOT to specifically test #6 reinforcing steel 
dowels anchored in Portland cement concrete with an epoxy adhesive.  When testing reinforcing steel dowel sizes, the anchoring 
hole (ATM 725: PREPARATION – 4.(a)) shall be modified as follows; the rotary hammer drill bit size (ATM 725: APPARATUS 
– 2.(a)) shall be modified accordingly: 
     
                   #4 dowels: 5/8“ diameter x   8” long  
                   #5 dowels: 3/4” diameter x 10” long 
                   #6 dowels: 7/8” diameter x 12” long   
                   #7 dowels: 1”  diameter x 14” long 
  
The Contractor may opt to conduct pullout tests with hole lengths other than those required above, based on the adhesive 
manufacturer’s product literature and recommendations; however, test results shall demonstrate that the tested system provides the 
required pullout resistances.  
 
505.6 PLACING CONCRETE:  
 
No concrete shall be placed in any forms supported by falsework until the Contractor’s Professional Engineer has inspected the 
completed falsework, and has issued a properly sealed and signed certificate that the falsework has been constructed according to 
the approved falsework drawings. 
 
Where a schedule for placing concrete is shown on the plans, no deviation will be permitted therefrom unless approved in writing 
by the Engineer.  
 
The placing of concrete for a given pour shall start at the low point and shall proceed upgrade, unless otherwise permitted by the 
Engineer.  
 
With the exception of concrete placed in slope paving and aprons, and concrete placed under water, all concrete shall be 
compacted by means of high frequency internal vibrators of a type, size and number approved by the Engineer. The number of 
vibrators employed shall be ample to consolidate the incoming concrete to a proper degree within 15 minutes after it is deposited 
in the forms. In all cases, at least 2 vibrators shall be available at the site of the structure in which more than 25 cubic yards of 
concrete is to be placed. The vibrators shall not be attached to or held against the forms or the reinforcing steel. The locations, 
manner and duration of the application of the vibrators shall be such as to secure maximum consolidation of the concrete without 
causing segregation of the mortar and coarse aggregate, and without causing water or cement paste to flush to the surface. Fresh 
concrete shall be spread in horizontal layers insofar as practicable and the thickness of the layers shall not be greater than can be 
satisfactorily consolidated with the vibrators. If additional concrete is to be placed, care shall be taken to remove all laitance and to 
roughen the surfaces of the concrete to insure that fresh concrete is deposited upon sound concrete surfaces. Layers of concrete 
shall not be tapered off in wedge-shaped slopes, but shall be built with square ends and level tops.  
 
Mixed concrete, after being deposited, shall be consolidated until all voids are filled and free mortar appears on the surface. The 
concrete shall be placed as nearly as possible in its final position and the use of vibrators for extensive shifting of the mass of fresh 
concrete will not be permitted.  
 
Fresh concrete shall not be permitted to fall from a height greater than 6 feet without the use of adjustable length pipes or elephant 
trunks.  
 
The use of approved external vibrators for compacting concrete will be permitted when the concrete is inaccessible for adequate 
compaction provided the forms are constructed sufficiently rigid to resist displacement or damage from external vibration.  
 
During the placing of concrete, care shall be taken that methods of compaction used will result in a surface of even texture free 
from voids, water or air pockets, and that the coarse aggregate is forced away from the forms in order to leave a mortar surface. 
Spades or broad-tined forks shall be provided and used to produce the desired results if required by the Engineer.  
 
The use of chutes in conveying or depositing concrete will be allowed only at the discretion of the Engineer, and wherever they are 
used they shall be laid at such inclination as will permit the flow of concrete of such consistency as is required. The use of 
additional water in mixing the concrete to promote free flow in chutes of low inclination will not be allowed. Where necessary in 
order to prevent segregation, chutes shall be provided with baffle boards or a reversed section at the outlet.  



Case 07-14 
 

505-7 

 
Columns shall be poured preferably through pipes of adjustable length and not less than 6 inches in diameter.  
 
Horizontal members or sections shall not be placed until the concrete in the supporting vertical members or sections has been 
consolidated and a minimum 2 hour period has elapsed to permit shrinkage to occur.  
 
Walkways shall be provided along each side and for the full length of bridge structures outside the deck area. These walkways 
shall be of sufficient width, and so constructed as to provide for the support of the bridges from which the longitudinal floats 
specified are to be operated. Inspection walkways and access thereto shall be provided under the deck forms between each pair of 
girders and outside of each outside girder for the full length of the bridge structure. The walkways shall be not more than 8 feet 
below the concrete to be inspected.  
 
505.6.1 Construction Joints in Major Structures: The work shall be so prosecuted that construction joints will occur at 
designated places shown on plans unless specifically permitted otherwise by the Engineer. The Contractor shall complete, by 
continuous depositing of concrete, section for the work comprised between such joints. The joints shall be kept moist until 
adjacent concrete is placed.  
 
All construction joints at the bottom of walls or arches, at the top of walls, and all longitudinal construction joints having a keyed, 
stepped or roughened surface shall be cleaned by sandblasting prior to pouring the adjacent concrete. Any quality of sand may be 
used which will accomplish the desired results.  
 
The sandblasting operations shall be continued until all unsatisfactory concrete, and all laitance, coatings, stains, debris, and other 
foreign materials are removed. The surface of the concrete shall be washed thoroughly to remove all loose material. The method 
used in disposing of waste water employed in washing the concrete surfaces shall be such that the waste water will not stain, 
discolor, or affect exposed surfaces of the structures. The method of disposal will be subject to the approval of the Engineer.  
 
All horizontal construction joints or those on slight slopes, shall be covered with Class D mortar as specified in Section 776.  
 
Expansion and contraction joints in the concrete structures shall be formed where shown on the plans and as directed. In general, 
such joints shall have smooth abutting surfaces, painted or separated and sealed as detailed on the plans. No reinforcement shall be 
extended through the joints, except where specifically noted or detailed on the plans. Concrete or mortar shall not be permitted to 
lap these joints in such a manner as to effect a tie or bond that would later promote spalling.  
 
Asphalt paint or premolded asphalt filler used in joints shall be as specified in Section 729.  
 
No direct payment will be made for furnishing and placing asphaltic paint, premolded asphaltic filler or other types of joint 
separators; their costs shall be included in the price bid for the item of work of which they are a part.  
 
505.6.2 ADVERSE WEATHER CONCRETING:  
 
(A) Hot Weather Concreting: Hot weather is defined as any combination of high ambient temperature, low relative humidity, and 
wind velocity which would tend to impair the quality of fresh concrete. These effects become more pronounced as wind velocity 
increases. Since last minute improvisations are rarely successful, preplanning and coordination of all phases of the work are 
required to minimize these adverse effects.  
 
As an absolute minimum, the Contractor shall insure that the following measures are taken:  
 
(1) An ample supply of water, hoses, and fog nozzles are available at the site. (2) Spare vibrators are on hand in the ratio of one 
spare vibrator for each three in use. (3) Preplanning has been accomplished to insure prompt placement, consolidation, finishing, 
and curing of the concrete. (4) Concrete temperature on arrival should be approximately 60°F. and in any event shall not exceed 
90°F. The use of cold water and ice is recommended. (5) The subgrade is moist, but free of standing water. (6) Fog spray is 
utilized to cool the forms and steel. Under extreme conditions of high ambient temperature, exposure to the direct rays of the sun, 
low relative humidity, and wind, even strict adherence to these measures may not produce the quality desired and it may be 
necessary to restrict concrete placement to early morning only. If this decision is made, then particular attention must be directed 
to the curing process since the concrete will be exposed to severe thermal stresses due to temperature variation; heat of hydration 
plus midday sun radiation versus nighttime cooling.  
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(B) Cold Weather Concreting: Concrete shall not be placed on frozen ground, nor shall it be placed when the ambient temperature 
is below 40°F. unless adequate means are used to heat the aggregate and/or water and satisfactory means have been taken for 
protecting and heating the concrete during the curing period.  
 
(C) Wet Weather Concreting: Placing of concrete shall be discontinued when the quantity of rainfall is such as to cause a flow or 
wash to the surface. Any concrete already placed and partially cured shall be covered to prevent dimpling. A construction joint will 
be installed prior to shut down.  
 
(D) Replacement of Damaged or Defective Concrete: Upon written notice from the Engineer, all concrete which has been 
damaged or is defective, shall be replaced by the Contractor at no cost to the Contracting Agency.  
 
(E) Recommended Reference:  

1. ACI-305 Hot Weather Concreting  
2. ACI-306 Cold Weather Concreting  
3. ACI-308 Recommended Practices for Curing Concrete  

 
505.6.3 Bridge Deck Joint Assemblies 
    
505.6.3.1 Description: This work shall consist of furnishing and installing expansion devices including the seals, anchorage 
system, and hardware in accordance with the project plans and these specifications. 
 
505.6.3.2 Materials: Elastomer Seals shall be of the Compression Seal or Strip Seal type, and shall conform to the requirements of 
the Arizona Department of Transportation Standard Specifications for Road and Bridge Construction Section 1011-5. 
 
Steel shapes and plates shall conform to the requirements of ASTM A36, or ASTM A588. 
 
505.6.3.3 Construction Requirements: 
 
(1) General: Deck joint assemblies shall consist of elastomer and steel assemblies which are anchored to the concrete at the deck 
joint.  The seal armor shall be cast in the concrete.  The completed assembly shall be properly installed in the planned position, 
shall satisfactorily resist the intrusion of foreign material and water, and shall provide bump-free passage of traffic.  For each size 
of seal on a project, one piece of the seal material supplied shall be at least 18 inches longer than required by the project Plans.  
The additional length will be removed by the Engineer and used for materials testing.  Certificates of Compliance conforming to 
the requirements of Section 106.2 shall also be submitted by the Contractor. 
   
(2) Shop Drawings: Prior to fabrication, the Contractor shall submit shop drawings to the Engineer for approval, in accordance 
with the requirements of Section 105.2.  The shop drawings shall show complete details of the method of installation to be 
followed, including a temperature correction chart for adjusting the dimensions of the joint according to the ambient temperature, 
and any additions or rearrangements of the reinforcing steel from that shown on the project plans.   
 
Deck joint assemblies for pretensioned and post-tensioned prestressed concrete superstructures shall be installed at the narrowest 
joint opening possible to allow for long-term superstructure shortening. 
 
(3) Elastomer Seals: Seals shall conform to the requirements specified.     
 
(4) Welding: All welding and inspection of welding for structural steel, except for tubular structures, shall be performed in 
accordance with the requirements of the ANSI/AASHTO/AWS D1.5-88 Bridge Welding Code.  All other references to the 
American Welding Society (AWS) Structural Welding Code AWS D1.1-80 and the AASHTO Standard Specifications for the 
Welding of Structural Steel Highway Bridges are deleted. 
 
The use of electro-slag welding process on structural steel will not be permitted. 
 
(5) Armor: All steel for cast-in-place deck joint assemblies shall conform to the requirements specified.  
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(6) Galvanizing: All steel parts of strip seal assemblies shall be galvanized after fabrication, in accordance with the requirements of 
ASTM A123 and A153, unless ASTM A588 steel is used.  Bolts shall be high strength, conforming to the requirements of ASTM 
A325M, with a protective coating of cadmium or zinc, followed by a chromate and baked organic coating conforming to the 
requirements of ASTM F1135, Grade 3, 5, 6, 7, or 8 and Color Code A.  

    
Steel parts of compression seal assemblies do not require galvanizing, plating, or painting. 
 
(7) Joint Preparation and Installation: At all joint locations, the Contractor shall cast the bridge decks and abutment backwalls with 
a formed blockout, sized to accommodate the pre-assembled joint assembly.  The joint assembly will be anchored in the concrete 
to be placed with the secondary pour in the blockout.  Prior to the secondary pour, the surface of the existing concrete in the 
blockout shall be coated with an approved adhesive specifically formulated for bonding new concrete to old concrete.   
 
Installed armor assemblies shall be covered or otherwise protected at all times prior to installing the elastomer portion of the joint 
assembly.  The elastomer shall be installed at such time and in such manner that it will not be damaged by construction operations.   
   
The seal element shall be installed subject to these specifications and approval of the Engineer.  Immediately prior to the 
installation of the seal element, the steel contact surfaces of the joint armor shall be clean, dry, and free of oil, rust, paint, or 
foreign material.  Any perforation or tearing of the seal element due to installation procedures or construction activities will be 
cause for rejection of the installed seal element.  
 
During the installation of all proprietary deck joint assemblies, the manufacturer’s representative shall be present.  As a minimum, 
the representative shall be present during the placement of the joint assembly in the deck blockout, prior to the secondary concrete 
pour, and shall also be present during the installation of the seal element.   
 
505.6.4 Water Stops 
 
Water stops of rubber or plastic, shall be placed in accordance with the details shown on the project plans.  Where movement at the 
joint is provided for, the water stops shall be of the type permitting such movement without damage.  Water stops shall be 
mechanically spliced, vulcanized, or heat-sealed to form continuous watertight joints, in accordance with the manufacturer’s 
recommendations, and as approved by the Engineer. 
 
505.6.5 Longitudinal Joints between Precast Bridge Deck Units 
 
After erection of the units and at the time requested by the Engineer, the longitudinal shear key joints between units shall be 
thoroughly packed with a pre-packaged non-shrink grout or a sand-cement grout with an expansion agent approved by the 
Engineer.  The Contractor shall then transversely connect the deck units with the connection rods, stressing and anchoring them as 
shown on the project plans.    
 
505.7 CONCRETE DEPOSITED UNDER WATER:  
 
When conditions render it impossible or inadvisable in the opinion of the Engineer to dewater excavation before placing concrete, 
the Contractor shall deposit under water, by means of a tremie or underwater bottom dump bucket, a layer of concrete of sufficient 
thickness to thoroughly seal the cofferdam. To prevent segregation the concrete shall be carefully placed in a compact mass and 
shall not be disturbed after being deposited. Water shall be maintained in a still condition at the point of deposit.  
 
A tremie shall consist of a water tight tube having a diameter of not less than 10 inches with a hopper at the top. The tube shall be 
equipped with a device that will close the discharge end and prevent water from entering the tube while charging the tube with 
concrete. The tremie shall be supported so as to permit free movement of the discharge end over the entire top surface of the work 
and to permit rapid lowering, when necessary to retard or stop the flow of concrete. The discharge end shall be closed at the start 
of the work to prevent water entering the tube and shall be entirely sealed at all times, except when concrete is being placed. The 
tremie tube shall be kept full of concrete. When a batch is dumped into the hopper, the flow of concrete shall be induced by 
slightly raising the discharge end, always keeping it in the deposited concrete. The flow shall be continuous until the work is 
completed and the resulting concrete seal shall be monolithic and homogeneous.  
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The underwater bucket shall have an open top and the bottom doors shall open freely and outward when tripped. The bucket shall 
be completely filled and slowly lowered to avoid back wash and shall not be dumped until it rests on the surface upon which the 
concrete is to be deposited. After discharge, the bucket shall be raised slowly until well above the concrete.  
 
Concrete deposited in water shall have 10 percent extra cement added.  
 
505.8 CURING:  
 
As soon after the completion of the specified finishing operations as the condition of the concrete will permit without danger of 
consequent damage thereto, all exposed surface shall either be sprinkled with water, covered with earth, sand or burlap; sprayed 
with a curing compound or sealed with a material conforming with Section 726. All concrete for bridge structures shall be water 
cured unless otherwise permitted by the Engineer. The Contractor shall use the wet burlap method for the water cure of all 
concrete in bridge decks and approach slabs, unless otherwise authorized by the Engineer. 
 
Concrete that is water cured must be kept continuously wet for at least 10 days after being placed; preferably being covered, if 
possible, with at least 2 layers of not lighter than 7 ounce burlap, except that handrail, baserail, railing posts, tops of walls, and 
similar parts of the structure, if water cured, must be covered with burlap as above prescribed, immediately following the finishing 
treatment specified therefor, and such covering shall not be removed in less than 4 days. Roadway areas, floors, slabs, curbs, 
walks, and the like, that are water cured may be covered with sand to a depth of at least 2 inches, in lieu of the burlap as specified 
above, as soon as the condition of the concrete will properly permit, and such covering must remain wet and in place until the 
concrete so covered is at least 10 days old unless otherwise directed by the Engineer or provided by special provisions.  
 
When a sprayed impervious membrane is used, it shall be applied under pressure through a spray nozzle in such manner and 
quantity as to entirely cover and seal all exposed surfaces of the concrete with a uniform film. To insure complete coverage, 
membrane shall be applied in two applications for a total coverage of 150 square feet per gallon. The membrane, however, shall 
not be applied to any surface until all of the finishing operations have been completed; such surfaces being kept damp, until the 
membrane is applied. All surfaces on which a bond is required, such as construction joints, shear planes, reinforcing steel, and the 
like, shall be adequately covered and protected before starting the application of the sealing medium in order to prevent any of the 
membrane from being deposited thereon; and any such surface with which the seal may have come in contact shall immediately 
thereafter be cleaned. Care shall be exercised to avoid and prevent any damage to the membrane seal during the curing period. 
Should the seal be broken or damaged before the expiration of 10 days after the placing of the concrete, the break shall be 
immediately repaired by the application of additional impervious membrane over the damaged area.  
 
Should any forms be removed sooner than 10 days after the placing of the concrete, the surface so exposed shall either be 
immediately sprayed with a coating of the membrane seal, or kept continuously wet by the use of burlap or other suitable means 
until such concrete has cured for at least 10 days.  
 
When tops of walls are cured by the membrane sealing method the side forms, except metal forms, must be kept continuously wet 
for the 10 days following the placing of the concrete.  
 
If due to weather conditions, materials used, or for any other reason, there is any likelihood of the fresh concrete checking or 
cracking prior to the commencement of the curing operations, it shall be kept damp, but not wet, by means of an indirect fine spray 
of water until all danger of such checking or cracking is past, or until the curing operations are started in the particular area 
affected.  
 
Since hot weather leads to more rapid drying of concrete, protection and curing are far more critical than in cool weather. Water 
curing should be used wherever it is practical and should be continuous to avoid volume changes due to alternation of wetting and 
drying. The need for adequate continuous curing is greatest during the first few hours after placement of concrete in hot weather.  
 
505.9 FINISHING CONCRETE:  
 
Immediately after the removal of forms as provided above, all concrete surfaces shall be finished in accordance with the 
requirements specified below.  
 
All surfaces scheduled to be covered with backfill shall be finished so as to be free of open and rough spaces.  
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All surfaces that will remain exposed in the completed work shall be finished so as to be free of open and rough spaces, 
depressions or projections. All angles and fillets shall be sharp and true and the finished surface shall present a pleasing 
appearance of uniform color.  
 
All top surfaces of walls, abutments, piers, etc., shall be finished to a smooth surface and shall be cured by an approved method.  
 
If rock pockets or honeycomb are of such an extent and character as to affect materially the strength of the structure and to 
endanger the steel reinforcement the Engineer may declare the concrete defective and require the removal and replacement of that 
portion of the structure affected by the Contractor at no additional cost to the Contracting Agency.  
 
If finishing operations are not carried out as set forth below, all placing of concrete shall stop until satisfactory arrangements are 
made by the Contractor to promptly correct defective finishing work and to carry out finishing operations as specified.  
 
One of the classes of finish as specified shall be applied to the various surfaces as set forth under applicability of finishes.  
 
No finishing or patching shall be permitted until the surface has been inspected by the Engineer.  
 
505.9.1 Finishing Fresh Concrete in Bridge Decks: Upon placing the deck to a uniform and true surface, screed supports shall 
promptly be removed from the surface and any necessary hand finishing shall be promptly accomplished in the areas where the 
screed supports have been removed.  
 
After final floating of the plastic concrete, bridge decks subject to vehicular traffic shall be textured transversely. Apparatus 
producing textured grooved shall be mechanically operated from an independent self-propelled bridge. Grooves shall be 1/16 to 
1/8 inch in width and 3/32 to 6/32 in depth. Center to center spacing of the grooves shall be as follows: 7/8 inch, 3/4 inch, 1 inch, 
3/4 inch, 1-1/8 inch and then repeated, or other measurements as approved by the Engineer. Texturing shall be completed before 
surface of concrete is torn or unduly roughened by texturing operation. Grooves that close following texturing will not be 
permitted and will have to be retextured. Hand tine brooms shall be available on the job site, at all times during texturing 
operation, to repair faulty texturing grooves.  
 
The finished surface will be tested with a 10 foot straightedge furnished by the Contractor. The testing will be accomplished by 
holding the straightedge in contact with the deck surface and parallel to the centerline. The surface shall not vary more than 1/8 
inch from the lower edge of the straightedge. Areas showing high spots of more than 1/8 inch shall be corrected by cutting or 
planing. The cutting or planing machine shall be a rotary type, equipped with an adjustable cutter and having a minimum wheel 
base of 10 feet. Areas showing low spots of more than 1/8 inch shall be filled with an approved mixture of sand, cement and 
epoxy. The mixture shall firmly adhere to the surface and shall match the surrounding concrete. All areas corrected shall not show 
deviations in excess of 1/8 inch when tested with a 10 foot straightedge.  
 
505.9.2 Finishing Fresh Concrete in Sidewalks and Bridge Sidewalks: After the concrete has been placed and spread between 
the forms, it shall be thoroughly worked until all the coarse aggregate is below the surface and the mortar comes to the top. 
Concrete may be consolidated by means of mechanical vibrators approved by the Engineer.  
 
The surface shall then be struck off and worked to grade and cross section with a wood float.  
 
A mechanical finishing machine that will consolidate the concrete and strike off and finish the surface may be used if permitted by 
the Engineer, provided that the machine produces a sidewalk equal to or better in all respects than that produced by the methods 
specified herein.  
 
The surface shall be sweat finished by means of a steel trowel followed by a light broom finish.  
 
The sidewalks shall be marked and edged with the proper tools to form the joints, marking and edges shown on the plans.  
 
505.9.3 Finishing Green Concrete: Class I Finish — All bolts, wires and rods shall be clipped and recessed. All holes, 
honeycomb, rock pockets and other surface imperfections shall be cleaned out, thoroughly moistened and carefully patched with 
mortar. Mortar shall be composed of 1 part of cement and 2 parts of fine sand. A portion of the required cement for mortar shall be 
white as required to match the color of the surrounding concrete.  
 



Case 07-14 
 

505-12 

Class II Finish — The surface shall be patched and pointed as specified above for Class I Finish and then promptly covered with 
polyethylene film, wet burlap or wet cotton mats. If polyethylene film is used, the film shall be held securely to the surface by 
means of weights, adhesive or other suitable means. Only white polyethylene film for covering will be acceptable.  
 
When the mortar used in patching and pointing has set sufficiently, the surface shall be uncovered and thoroughly rubbed with 
either a float or a carborundum stone until the surface is covered with a lather. Cork, wood or rubber floats shall be used only on 
surfaces sufficiently green to work up such lather, otherwise a carborundum stone shall be used. During the rubbing process, a thin 
grout composed of 1 part cement and 1 part of fine sand may be used to facilitate producing a satisfactory lather; however, this 
grout shall not be used in quantities sufficient to cause a plaster coating to be left on the finished surface. A portion of the required 
cement for grout shall be white as required to match the color of the surrounding concrete. Rubbing shall continue until 
irregularities are removed and there is no excess material. At the time a light dust appears, the surface shall be brushed or sacked. 
Brushing or sacking shall be carried in one direction so as to produce a uniform texture.  
 
Class III Finish — The surface shall be treated as specified above under Class II Finish except that after brushing, the surface shall 
again be securely covered with polyethylene film, wet burlap or wet cotton mats. In not less than 1 day nor more than 4 days, the 
surface shall be uncovered and rubbed with a carborundum stone. This rubbing shall continue until the entire surface is of a 
smooth texture and uniform color. During the process, the use of a thin mixture of equal parts of sand and cement with water will 
be permitted. At the time a light dust appears, the surface shall be brushed or sacked, care being taken to carry this brushing in one 
direction so as to produce a uniform texture.  
 
505.9.4 Finish Hardened Concrete: If for reasons either beyond the control of the Contractor or with the approval of the 
Engineer, more than 6 days have elapsed between the time of placing concrete and the time of the removal of forms, the concrete 
shall be considered as hardened. Prior to finishing hardened concrete, the surface shall be covered with burlap or cotton mats and 
kept thoroughly wet for a period of at least 1 hour. Finishing shall be identical to the respective requirements for Class I, Class II 
and Class III Finish for green concrete, except that the use of a mechanically operated carborundum stone will be required for 
Class II and Class III Finishes.  
 
505.9.5 Applicability of Finishes: Surfaces requiring Class I Finish — All formed structures that are to be covered by backfill and 
those surfaces that are normally not in view of either vehicular or pedestrian traffic such as the surfaces on the inside of barrels of 
culverts, the under surfaces of decks, surfaces of concrete girders, piers and abutment walls.  
 
Surfaces requiring Class II Finish — All exposed surfaces of headwalls, wingwalls, deck edges on culverts, end of piers on bridges 
and culverts, retaining walls and those vertical surfaces under highway grade separation structures that are exposed to view of the 
traveling public, including piers and pier caps, the outside face of outside girders, and other similar surfaces.  
 
When surfaces of uniform texture and pleasing appearance are obtained through the use of first class metal forms, paper tubing or 
the use of special form coatings and the use of special care, such surfaces may, upon approval of the Engineer, be excluded from 
the surfaces requiring Class II Finish.  
 
Surfaces requiring Class III Finish for bridge structures — All formed or finished surfaces above the surface of the deck on the 
roadway side of the handrail and the outside vertical surfaces from the top of handrail and dado to the lower edge of the chamfer at 
the bottom of the deck.  
 
505.10 DIMENSIONAL TOLERANCES: 
 
The maximum allowable tolerances or deviations from dimensions shown on the project plans or the approved shop drawings shall 
be as follows: 
 
505.10.1 Cast-in-Place Concrete 
 
(A) Variation from plumb in the lines and surfaces of columns, piers, abutment and girder walls: 
 

In any 10 foot or less length: 0.4 inches 
Maximum for the entire length: 1 inch 
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(B) Variation in cross-sectional dimensions of columns, piers, girders, and in the thickness of slabs and walls: 
 
 + 1/4 inch 

-  1/8 inch 
 
(C) Girders alignment (deviation from straight line parallel to center line of girder measured between diaphragms): 

  
1/8 inch per every 10 feet in length 

 
(D) Variation in footing cross sectional dimensions in project plans: 

 + 2 inches 
-  ½ inch 

 
(E) Variation in footing thickness: 
 

Greater than specified  -  No Limit 
Less than specified  - 5 percent of specified thickness up to a maximum of 1 inch 

 
(F) Subgrade Tolerances: 

 
Slab poured on subgrade excepting footing thickness: 
 + ¼ inch 

-  ¾ inch 
 
(G) Girder Bearing Seats: 
 

Deviation from plane surface (flatness):  ± 1/8 inch in 10 feet. 
 
Deviation from required elevation: 
 + 1/4 inch 

 - 1/8 inch 
 
(H) Cast-in-Place concrete box girder superstructures: 
 

Deviation in overall depth: 
 + 1/4 inch 

 - 1/8 inch 
         

Deviation in slab and wall thickness: 
 + 1/4 inch 

 - 1/8 inch 
 

Deviation of post-tensioning ducts: 
± ¼ inch 

 
505.10.2 Minor Precast Concrete Structures:  
 
Precast units that do not comply with the dimensional tolerances specified herein will be rejected.  Precast units that show 
evidence of cracks, pop outs, voids or other evidence of structural inadequacy, or imperfections that will reduce the aesthetics of 
the unit after final placement, will be rejected.  The maximum allowable tolerances or deviations from the dimensions shown on 
the drawings shall be as follows: 
 
(A) Over-all dimensions of member:  ± ¼ inch per 10 feet, maximum of ± ¾ inch. 
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(B) Cross-sectional dimensions:  Sections 6 inches or less ± 1/8 inch 
 

Sections 18 inches or less and over 6 inches ± ¼ inch 
 
Sections 39 inches or less and over 18 inches ± ¼ inch 

 
(C) Deviations from straight line: 

 
Not more than ¼ inch per 10 feet 
 
All exposed, sharp corners of the concrete shall be filleted ¾ inches with a maximum allowable deviation of ± 1/8 inch. 

 
505.11 MEASUREMENT: 
 
505.11.1 Reinforcing Steel:  
 
When reinforcing steel is scheduled for payment as a specific item, it will be measured in pounds, based on the total computed 
weight for the size and length of bars, or for the area of welded wire fabric, as shown on the Project Plans or as approved by the 
Engineer. 
 
Unit bar weights for deformed and plain billet-steel bars will be the nominal unit weights specified in AASHTO M 31 (ASTM A 
615). 
 
Area unit weights for steel welded wire fabric will be calculated based on specified wire spacings and unit weights for specified 
wire types and sizes.  Unit weights for plain wire shall be based on the nominal areas specified for Wire Size Numbers in 
AASHTO M 32 (ASTM A 82).  Unit weights for deformed wire shall be the nominal unit weights specified for Deformed Wire 
Size Numbers in AASHTO M 225 (ASTM A 496). 
 
If the area unit weights for steel welded wire fabric are specified on the Project Plans or in the Special Provisions, both the 
Contractor and the Engineer shall independently calculate the area unit weight, using specified wire spacings, types and sizes, and 
the criteria in the preceding paragraph.  Any apparent discrepancy between the specified and calculated area unit weights shall be 
resolved by the Engineer prior to the Contractor placing the order for the steel welded wire fabric.      
 
Lap splices made for the convenience of the Contractor will not be included in the measurement for payment. 
 
Reinforcing steel for Minor Structures, as defined in Section 505.1.1, will not be measured, but will be included in the items unit 
price or specified method of payment, unless otherwise called out on the Project Plans or in the Special Provisions.  
 
Dowel Placement will be measured by the unit each. 
 
505.11.2 Concrete:   
 
When concrete is scheduled for payment on the basis of cubic yards, the calculation of the quantity of concrete for payment will be 
made only to the neat lines of the structures as shown on the plans.  The quantity will be based on the concrete having the specified 
plan lengths, widths/depths, and thicknesses.  However, all concrete shall be placed to line and grade within the tolerances 
specified in Section 505.10, or as approved by the Engineer as being reasonable and acceptable for the type of work involved.  No 
volumetric deductions will be made for rounded or beveled edges, space occupied by reinforcing steel, metal inserts, or openings 
0.5 square yard or less in area.  
 
The quantity of concrete will be calculated considering any mortar used to cover construction joints as being concrete.  The cost of 
cement used in any mortar for covering construction joints, patching, or other uses in the structure being constructed, in excess of 
that required for the design mix of the adjacent concrete, shall be absorbed in the cost of the item of work of which said mortar is a 
part.   
 
505.11.3 Deck Joint Assemblies: 
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Deck joint assemblies will be measured to the nearest tenth of a foot.  Measurement will be made along the centerline of the joint, 
at the surface of the roadway, from face-to-face of curb or barrier.  No measurement will be made for that portion of the deck joint 
assembly required by plan details to extend through the barrier face or curb; that portion of the joint assembly will be considered 
incidental to the sealing of the joint. 
 
505.11.4 Bridge Railing, Curbs, Barriers, and Approach Slabs  
 
Bridge Pedestrian Fence and Curb, Bridge Pedestrian Fence and Parapet, and Bridge Fence and Parapet will be measured to the 
nearest tenth of a foot, from end post to end post.  
 
Bridge Traffic and Pedestrian Rail will be measured to the nearest foot, determined from the outside dimensions of the rail. 
 
Bridge Concrete Barrier will be measured to the nearest tenth of a foot.  
 
Barrier Concrete Barrier Transition will be measured as a unit for each constructed. 
 
Reinforced Concrete Approach Slab will be measured to the nearest square yard. 
 
 
505.12 PAYMENT:  
 
Payment for portland cement concrete structures will be made in conformity with the terms of the contract and will be based on 
unit prices and/or lump sums as set forth in the proposal. Such payment shall include full compensation for furnishing all labor, 
materials, tools and equipment, preparation of subgrade for placing of concrete and doing all work required to construct the 
structures in conformity with the plans and specifications.  
 
505.12.1 Reinforcing Steel: The accepted quantities of reinforcing steel, of the type indicated on the Project Plans or specified in 
the Special Provisions, and measured in conformance with Section 505.11.1 will be paid for at the contract unit price per pound, 
complete in place. 
 
The accepted quantity of dowels placed will be paid for at the contract unit price for Dowel Placement, which shall be full 
compensation for the work, complete in place.  Steel reinforcement furnished for the dowels will be measured and paid for under 
the pay item Reinforcing Steel. 
 
No measurement or direct payment will be made for dowels which are required to replace existing reinforcing steel that is 
damaged as a result of the Contractor’s operations; the Contractor shall furnish and place such dowels at his own expense. 
 
505.12.2 Concrete:  Payment for Portland cement concrete structures will be made in conformity with the terms of the contract 
and will be based on unit prices and/or lump sums as set forth in the proposal.  Such payment shall include full compensation for 
furnishing all labor, materials, tools and equipment, preparation of subgrade for placing of concrete, and doing all work required to 
construct the structures in conformity with the plans and specifications.   
 
Where concrete is scheduled for payment on the basis of cubic yards, the calculation of the quantity of concrete for payment will 
be made only to the neat lines of the structures as shown on the plans and on the basis of the concrete having the specified lengths, 
breadths, and thicknesses. The quantity of such concrete will be calculated considering the mortar used to cover construction joints 
as being concrete and no deductions will be made for rounded or beveled edges, space occupied by reinforcing steel, metal inserts, 
or openings 5 square feet or less in area. The cost of cement used in mortar for covering construction joints, patching, or other uses 
in the structure being constructed, in excess of that required for the design mix of the adjacent concrete, shall be absorbed in the 
item of work of which said mortar is a part.  
 
An adjustment in the contract unit price, to the nearest cent, will be made for the quantity of concrete represented by the results of 
cylinder strength tests that are less than the specified 28-day compressive strength.  Strength tests will be conducted in accordance 
with Section 725.10 of the Uniform Standard Specifications.  The adjustment in contract unit price, if the concrete is accepted, will 
be based on the schedule in Section 725.11.   
 

Deleted: 505.10 

Deleted: However, all concrete shall be 
placed to line and grade within such 
tolerances as, in the opinion of the 
Engineer, are reasonable and acceptable 
for the type of work involved. 
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The contract unit price for structural concrete shall include full compensation for all items incidental to providing a concrete 
structure complete in place, including waterstops, roadway drains, scuppers, metal inserts, and bearing pads. 
 
505.12.3 Minor Concrete Structures and Accessories: 
 
The accepted quantities of: 
               

Minor Structures                                              Each 
Deck Joint Assemblies                                    0.1 Foot 
Bridge Pedestrian Fence and Curb                  0.1 Foot 
Bridge Pedestrian Fence and Parapet              0.1 Foot 
Bridge Fence and Parapet                                0.1 Foot 
Bridge Traffic and Pedestrian Rail                   Foot 
Bridge Concrete Barrier                                  0.1 Foot 
Bridge Concrete Barrier Transition                  Each 
Reinforced Concrete Approach Slab               Square Yard 

 
will be paid for at the unit price and/or lump sums as set forth in the proposal.  The contract unit price shall include full 
compensation for all labor, materials, tools and equipment necessary to provide the concrete structure or accessory complete in 
place, including all concrete, reinforcing steel, and items embedded in the concrete, such as anchor bolts, grates and frames, metal 
inserts, etc. 
 


