
 

400 CONCRETE STRUCTURES. 
 (REV 10-29-14) (FA 2-9-15 (7-15) 

ARTICLE 400-1 is deleted and the following substituted: 

400-1 Description. 
 Construct concrete structures and other concrete members, with the exception of 
pavement and incidental concrete construction (which are specified in other Sections). 
 Refer to Section 450 for prestressed construction requirements additional to the 
requirements of this Section. 
 For precast concrete structures meet the requirements of Section 450 for inserts and 
lifting devices, handling, storage, shipping, and erection. 
 Obtain incidental precast products from a plant that is currently on the Department’s 
Production Facility Listing. Producers seeking inclusion on the list shall meet the requirements 
of Section 105. 
 
 

SUBARTICLE 400-7.5 is deleted and the following substituted: 

 400-7.5 General Requirements for Placing Concrete: Deposit concrete as nearly as 
possible in its final position. Do not deposit large quantities at one point and then run or work it 
along the forms. Take special care to fill each part of the forms, to work coarse aggregate back 
from the face, and to force concrete under and around reinforcing bars without displacing them. 
  Use a method and manner of placing concrete that avoids the possibility of 
segregation or separation of aggregates. If the Engineer determines that the quality of concrete as 
it reaches its final position is unsatisfactory, remove it and discontinue or adjust the method of 
placing until the Engineer determines that the quality of the concrete as placed is satisfactory. 
  Use metal or metal-lined open troughs or chutes with no aluminum parts in 
contact with the concrete. As an exception, chutes made of aluminum with a protective coating 
for ready mixed concrete trucks, no longer than 20 feet, may be used. This exception does not 
apply to any other means of concrete conveyance. Where steep slopes are required, use chutes 
that are equipped with baffles or are in short lengths that reverse the direction of movement. 
Where placing operations would involve dropping the concrete freely more than 5 feet, deposit it 
through pipes, troughs, or chutes of sheet metal or other approved material. Use troughs, chutes, 
or pipes with a combined length of more than 30 feet only with the Department’s authorization. 
Keep all troughs, chutes, and pipes clean and free from coatings of hardened concrete by 
thoroughly flushing them with water after each run or more often if necessary. 
  Place concrete against supporting material that is moist at the time of concrete 
placement. If additional water is required, uniformly apply it ahead of the concrete placement as 
directed by the Engineer. Do not place concrete on supporting material that is frozen. The 
Contractor may use a moisture barrier in lieu of controlling the foundation grade moisture when 
approved by the Engineer. 
 
 



 

SUBARTICLE 400-7.13.8 is deleted and the following substituted: 

  400-7.13.8 Weather Protection: Provide an approved means of protecting 
unhardened concrete from rain. Position the protection system to shield the concrete from rain 
and running water. Provide a shield impervious to water over the slab or deck concrete, of 
sufficient size to protect all areas of slab or deck concrete subject to water damage, and include a 
means of intercepting and diverting water away from freshly placed concrete. Arrange the 
equipment so that the weather protection system can be erected over unhardened concrete. When 
there is a possibility of rain during concrete placement operations, place the weather protection 
system in stand-by readiness, capable of being deployed in a timely manner. Use the weather 
protection immediately when rain begins so that slab or deck concrete damage will not occur. Do 
not place concrete during rain. 
   Assume responsibility for damage to the slab or deck in the case of failure 
of the weather protection system.    
 
 

SUBARTICLE 400-16.2 is deleted and the following substituted: 

 400-16.2 Methods: Except where other curing methods are specified, select from the 
following options the chosen method(s) for curing all concrete components. 
  (a) Continuous Moisture: Place burlap on the surface and keep it continuously 
saturated for the curing period by means of soaker hoses or automatic sprinklers. Water flow 
may be metered to cycle repetitively for five minutes on and five minutes off during the 72 hour 
curing period. Do not apply moisture manually. If side forms are loosened or removed during the 
curing period, extend the burlap so as to completely shield the sides of the members. 
  (b) Membrane Curing Compound: Apply a white Type 2 curing compound to all 
surfaces at a uniform coverage as recommended by the manufacturer but not less than 
0.06 gallon per square yard. Allow surfaces covered by the membrane curing compound to 
remain undisturbed for the curing period. Recoat any cracks, checks or other defects in the 
membrane seal which are detected during the curing period within one hour. If side forms are 
loosened during the curing period, maintain surface moisture and remove the forms within one 
hour and immediately coat the formed surfaces with a membrane curing compound. Bottom 
surfaces shall be similarly coated after removal of or from the forms. 
   If curing compound is to be applied by spraying, use a compressor driven 
sprayer of sufficient size to provide uniform mist. Standby equipment is required in case of 
mechanical failure and hand held pump-up sprayers may be used only as standby equipment. 
  (c) Curing Blankets: Curing blankets may be used for curing the top surfaces of 
members while the member side forms remain in place. Do not use curing blankets which have 
been torn or punctured. Securely fasten all edges to provide as tight a seal as practical. Should 
the system fail to maintain a moist condition on the concrete surface, discontinue use of the 
blankets and continue curing using another method. Keep curing blankets in place for the 
duration of the curing period. 
  (d) Accelerated Cure: 
   (1) General: Accelerated curing of the concrete can be achieved by use of 
either low pressure steam curing, radiant heat curing or continuous moisture and heat curing. If 
accelerated curing is completed before the 72 hour curing period has elapsed, continue curing for 



 

the remaining part of the 72 hour curing period in accordance with one of the curing methods 
listed above. 
    If accelerated curing is used, furnish temperature recording devices 
that will provide accurate, continuous and permanent records of the time and temperature 
relationship throughout the entire curing period. Provide one such recording thermometer for 
each 200 feet of placement length or part thereof. Initially calibrate recording thermometers and 
recalibrate at least annually. 
    The preheating period shall equal or exceed the time of initial set 
as determined by ASTM C 403 and shall not be less than 4 hours. When the ambient air 
temperature is above 50ºF, allow the member to remain undisturbed in the ambient air for the 
preheating period. If the ambient air temperature is below 50ºF, apply heat during the preheating 
period to hold the air surrounding the member at a temperature of 50 to 90ºF. 
    To prevent moisture loss from exposed surfaces during the 
preheating period, enclose members as soon as possible after casting or keep the surfaces wet by 
fog mist or wet blankets. Use enclosures for heat curing that allow free circulation of heat about 
the member with a minimum moisture loss. The use of tarpaulins or similar flexible covers may 
be used provided they are kept in good repair and secured in such a manner to prevent the loss of 
heat and moisture. Use enclosures that cover the entire placement. 
    During the application or removal of the heat, do not allow the 
temperature rise or fall within the enclosure to exceed 40ºF per hour. Do not allow the curing 
temperature throughout the enclosure to exceed 160ºF. Maintain the curing temperature within a 
temperature range of 130 to 160ºF until the concrete has reached the required form removal 
strength for precast and cast-in-place components or the required release strength for prestressed 
concrete components. 
   (2) Low-Pressure Steam: The steam used shall be in a saturated condition. 
Do not allow steam jets to impinge directly on the concrete, test cylinders, or forms. Cover 
control cylinders to prevent moisture loss and place them in a location where the temperature is 
representative of the average temperature of the enclosure. 
   (3) Curing with Radiant Heat: Apply radiant heat by means of pipes 
circulating steam, hot oil or hot water, or by electric heating elements. Do not allow the heating 
elements to come in direct contact with the concrete or the forms. Distribute sources of heat in a 
manner that will prevent localized high temperatures above 160ºF. To prevent moisture loss 
during curing, keep the exposed surfaces wet by fog mist or wet blankets. 
   (4) Continuous Moisture and Heat: This method consists of heating the 
enclosure in combination with the continuous moisture method described above. 
    In addition to the curing blankets, an auxiliary cover for retention 
of the heat will be required over the entire placement. Support this cover at a sufficient distance 
above the placement being cured to allow circulation of the heat. 
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