CHAPTER 26 — STRUCTURAL PLAIN CONCRETE
26.1 — Scope
26.1.1 — The provisions of this chapter shall govern cast-in-place and precast structural plain concrete members, and shall be limited to cases (a) through (d): <22.1.1
> <22.1.2
> <22.2.1
>  <22.6.1
>
(a) Foundations continuously supported by soil;

(b) Walls and other members con​tinuously supported by soil, footings, foundation walls, grade beams, or other structural members;

(c) Pedestals;
 (d) Members for which arch action provides com​pression under all loading conditions.
26.1.3 — Where a structure is assigned to Seismic Design Category D, E, or F, structural plain concrete foundations shall be permitted only in cases (a), (b), or (c):
(a) For detached one- and two-family dwellings three stories or less in height and constructed with stud bearing walls, plain concrete footings without longitudinal reinforcement supporting walls and isolated plain concrete footings supporting columns or pedestals are permitted;

(b) For all other structures, plain concrete footings supporting cast-in-place reinforced concrete or rein​forced masonry walls are permitted provided the footings are reinforced longitudinally with not less than two continuous reinforcing bars. Bars shall not be smaller than No. 4 and shall have a total area of not less than 0.002 times the gross cross-sectional area of the footing. Continuity of reinforcement shall be provided at corners and intersections;

(c) For detached one- and two-family dwellings three stories or less in height and constructed with stud bearing walls, plain concrete foundations or base​ment walls are permitted provided the wall is not less than 7-1/2 in. thick and retains no more than 4 ft of unbalanced fill. <22.10.1
>
26.1.4 — The provisions of this chapter shall govern for non-building structures, such as arches, underground utility structures, gravity walls, and shielding walls, where applicable. <22.1.3
> 
26.1.5 — The provisions of this chapter shall not govern design and installation of cast-in-place concrete piles and piers embedded in ground. <22.2.2
> 
26.1.6 —Structural plain concrete columns shall not be permitted. <22.2.1
>

26.1.7 — Structural plain concrete footings on piles shall not be permitted. <22.7.3
>
26.2 — General 
26.2.1 — Materials

26.2.1.1 — Concrete material properties for design shall conform to 5.2. <22.2.3
> 
26.2.2 — Boundary conditions
26.2.2.1 — Tension or flexure shall not be transmitted through out​side edges, construction joints, contraction joints, or isolation joints of an individual member. <22.3.1
> <22.4.6
>

26.2.2.2 — Walls shall be braced against lateral translation.  <22.6.6.4
>
26.2.2.3 — Precast members shall be connected securely to transfer all lateral forces through compression or shear into a  lateral structural system in accordance with 4.5. <22.9.3
>
26.3 — Dimensional limits 
26.3.1 — Walls

26.3.1.1 —Minimum wall thickness shall be in accordance with Table 26.3.1.1. <22.6.6.2
> <22.6.6.3
>
Table 26.3.1.1 – Minimum wall thickness
	Wall type
	Minimum thickness, in.

	Bearing


	Least of 

	5.5

	
	
	1/24 the unsupported height

	
	
	1/24 the unsupported length

	Exterior basement
	7.5

	Foundation
	7.5


26.3.2 — Footings

26.3.2.1 — Minimum foot​ing thickness shall be 8 in.  <22.7.4
>
26.3.2.2 — Minimum bearing area of footing shall be computed from unfactored forces and moments transmitted by footing to soil and permissible soil pressure selected through principles of soil mechanics. <22.7.2
>
26.3.3 — Pedestals

26.3.3.1 — Maximum pedestal ratio of unsupported height to average least lateral dimension shall be three. <22.8.2
>
26.3.4 — Member size 

26.3.4.1 —Member size shall be chosen considering the effects of (a) through (g): <22.3.1
> <22.3.2
>

(a) loads;

(b) environmental conditions;

(c) restraint to movement;

(d) creep;

(e) shrinkage;

(f) proportioning of materials;

(g) construction techniques 
26.3.4.3 —Where dimensions are restricted and required strength exceeds design strength, the mem​ber shall be designed as a reinforced concrete member. <22.4.2
>
26.4 — Required strength
26.4.1 — General

26.4.1.1 — At all sections, Pu, Mu, Vu,and Bu shall be the maximum computed in accordance with Chapters 6 and 7 and the requirements of this section. <22.4.1
> <22.6.2
> <22.7.1
> <22.8.1
>
 26.4.1.2 — Design of precast members shall consider all loading conditions from initial fabrica​tion to completion of the structure, including form removal, storage, transportation, and erection. <22.9.1
>

26.4.2 — Walls
26.4.2.1 —Walls shall be designed for the max​imum Mu that can accompany Pu but minimum Mu shall be (0.1h)Pu. <22.6.3
>

26.4.3 — Footings
26.4.3.1 —The critical section for Mu at the supported member shall be at the centerline of the supported member or in accordance with Table 26.4.3.1. <8.9.3
> <15.3
> <15.4.1
> <22.7.5
> <22.7.7
>
                 Table 26.4.3.1 — Critical section locations for Mu 
	Supported member
	Location of critical section

	Rectangular column or pedestal
	At face of supported column or pedestal

	Circular or regular polygon-shaped column or pedestal
	At the face of a square column of equivalent area

	Concrete wall
	At face of supported wall

	Masonry wall
	Halfway between center and face of masonry wall

	Col​umn with steel base plate
	Halfway between face of column and edge of steel base plate


26.4.3.2 — Factored one-way shear
26.4.3.2.1 — Sections located less than a distance h from the face of supported concrete or masonry member shall be permitted to be designed for Vu computed at a distance h when supported member reaction in direction of applied shear introduces compression into the footing. <11.1.3
> <11.1.3.1
> <11.1.3.2
> <11.11.1.1
> <22.7.6.2
>

26.4.3.2.2 — For circular or regular polygon-shaped concrete columns or pedestals, it shall be permitted to assume a square column of equivalent area. <15.3
> <22.7.7
> 
26.4.3.2.3 — For a column with steel base plate, sections located less than halfway between face of column and edge of steel base plate shall be permitted to be designed for Vu computed at the halfway distance when supported member reaction in direction of applied shear introduces compression into the footing. <15.4.2
>

26.4.3.3 — Factored two-way shear

26.4.3.3.1 — Each of the critical sections to be investigated shall be located so that its perimeter bo is a minimum but need not be closer than the distances in Table 26.4.3.3.1 to the edges or corners of supported columns, or to changes in footing thickness. <11.11.1.2
> <15.4.2
> <22.7.5
> <22.7.6.1
> <22.7.6.2
> <15.5.2
> <15.6.3
>
               Table 26.4.3.3.1 — Location of bo: two-way shear 

	Supported member
	Distance from the face of supported member, in.

	Col​umn with steel base plate
	Halfway between face of column and edge of steel base plate

	All other
	h/2


26.4.3.3.2 — For a square or rectangular column, bo shall be permitted to have four straight sides. <11.11.1.3
>

26.4.3.3.3 — For a circular or regular polygon-shaped concrete column or pedestal, bo shall be permitted to be computed assuming a square column of equivalent area. <15.3
> <22.7.7
>
26.5 — Design strength 
26.5.1 — General

26.5.1.1 — For concrete cast against soil, the computed sectional strength in flexure, combined flexure and axial load, and shear shall assume the effective thickness as 2 in. less than specified thickness. <22.4.7
>

26.5.1.2 — For concrete not cast against soil, the computed sectional strength in flexure, combined flexure and axial load, and shear shall assume the entire specified thickness as effective. <22.4.7
>

26.5.1.3 — Maximum horizontal length of wall to be considered effec​tive for each vertical concentrated load shall be in accordance with 7.5.2. <22.6.6.1
>
26.5.1.4 — Tensile strength of concrete shall be permit​ted to be considered in design. <22.4.4
> 
26.5.1.5 — Flexure and axial strength computations shall be based on a linear stress-strain relationship in both tension and compression. <22.4.3
>
26.5.1.6 — Modification factor  for lightweight concrete shall be in accordance with 5.2.9. <22.5.6.1
>

26.5.1.7 — No strength shall be assigned to steel rein​forcement that may be present. <22.4.5
>

26.5.1.8 — The strength reduction factor,  for flexure, compression, shear, and bearing shall be 0.60. <9.3.5
>

26.5.2 — Flexure
26.5.2.1 — Design for flexure shall be in accordance with Eq. (26.5.2.1).
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 Eq. (26.5.2.1) <22.5.1
> 
26.5.2.2 — At all sections, Mn shall be the smaller of (a) and (b) in Table 26.5.2.2. <22.5.1
>

Table 26.5.2.2 — Mn at a section

	Computed stress location
	Mn

	Tension face
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26.5.3 — Axial compression
26.5.3.1 — Design for axial compres​sion shall be in accordance with Eq. (26.5.3.1).
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                       Eq. (26.5.3.1) <22.5.2
> 
26.5.3.2 — For walls, nominal axial compression strength, Pn, shall be computed in accordance with Eq. (26.5.3.2).
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  Eq. (26.5.3.2) <22.5.2
>
26.5.3.3 — For pedestals, nominal axial compres​sion strength shall be computed in accordance with Table 26.5.3.3. <22.8.3
>
            Table 26.5.3.3 — Axial strength
	Relative geometric conditions
	Pn

	Supporting surface is not wider on all sides than the loaded area
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	Supporting surface is wider on all sides than the loaded area
	Lesser of:
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26.5.4 — Flexure and axial

26.5.4.1 —  Members shall be proportioned to be in accordance with Table 26.5.4.1 unless permitted by 26.5.4.2. <22.5.3
> 
Table 26.5.4.1 — Maximum factored load effects: combined flexure
 and axial compression 

	Location
	Interaction equation

	Tension face
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	Compression face
	
[image: image10.wmf]uu

nn

PM

PM

+£

ff

1.0





26.5.4.2 — For walls of solid rectangular cross section where Mu,is less than or equal to Pu(h/6), it shall be permitted to neglect Mu in the design when Pn is computed in accordance with Eq. (26.5.4.2). <22.6.3
> <22.6.5.1
>
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  Eq. (26.5.4.2) <22.6.5.2
>

26.5.5 — Shear

26.5.5.1 — Design for shear shall be in accordance with Eq. (26.5.5.1).
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                    Eq. (26.5.5.1) <22.5.4
> <22.6.4
>
26.5.5.2 — Nominal shear strength 
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                       Table 26.5.5.2 — Vn: nominal shear strength
	Shear action
	Vn

	One-way 
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26.5.6 — Bearing

26.5.6.1 — Design for bearing shall be in accordance with Eq. (26.5.6.1).
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                         Eq. (26.5.6.1) <22.5.5
> <22.7.8
> 
26.5.6.2 — Nominal bearing strength, Bn, shall be in accordance with Table 26.5.6.2. <22.5.5
>
            Table 26.5.6.2 — Bearing strength
	Relative geometric conditions
	Bn

	Supporting surface is not wider on all sides than the loaded area
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	Supporting surface is wider on all sides than the loaded area
	Lesser of:
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26.6 — Details

26.6.1 — Walls

26.6.1.1 — A minimum of two No. 5 bars shall be provided around all window and door openings. Such bars shall extend at least 24 in. beyond the corners of openings. <22.6.6.5
>
26.6.2 — Pedestals  

26.6.2.1 — Where anchor bolts are placed in the top of pedestals, the anchor bolts shall be enclosed by lateral reinforcement that also surrounds at least four vertical bars in the pedestal. The lateral reinforcement shall be distributed within 5 in. of the top of the pedestal and shall consist of at least two No. 4 or three No. 3 bars. <7.10.5.6
>

26.7 — Contract documents

26.7.1 — Mandatory information
26.7.1.1 — In addition to appropriate mandatory information of chapter 20, the licensed design professional shall provide the details and location of all contraction or isolation joints in the contract documents. <1.2.1(j)
> 

26.7.2 — Construction

26.7.2.1 — In addition to appropriate construction provisions of chapter 20, the licensed design professional shall specify that precast members shall be continuously supported during fabrication, transportation, and adequately braced and supported during erection to ensure proper alignment and structural integrity until perma​nent connections are completed. <22.9.2
> <22.9.4
> 






�22.1.1 — This chapter provides minimum requirements for design and construction of structural plain concrete members (cast-in-place or precast).


�22.1.2 — Unless in conflict with the provisions of Chapter 22, the following provisions of this Code shall apply to structural plain concrete members: Sections 1.1 through 7.5, 7.6.1, 7.6.2, 7.6.4, 7.7, 9.1.3, 9.2, 9.3.5,


Chapter 20, 21.12.2.5, C.9.2, C.9.3.5, and Appendix D.


�22.2.1 — Use of structural plain concrete shall be limited to (a), (b), or (c):


(a) Members that are continuously supported by soil or supported by other structural members capable of providing continuous vertical support;


(b) Members for which arch action provides compression under all conditions of loading;


(c) Walls and pedestals. See 22.6 and 22.8. The use of structural plain concrete columns shall not be permitted.


�22.6.1 — Structural plain concrete walls shall be continuously supported by soil, footings, foundation walls, grade beams, or other structural members capable of providing continuous vertical support.


�22.10.1 — Structures assigned to Seismic Design Category D, E, or F shall not have foundation elements of structural plain concrete, except as follows:


(a) For detached one- and two-family dwellings three stories or less in height and constructed with stud bearing walls, plain concrete footings without longitudinal reinforcement supporting walls and isolated plain concrete footings supporting columns or pedestals are permitted;


(b) For all other structures, plain concrete footings supporting cast-in-place reinforced concrete or  reinforced masonry walls are permitted provided the footings are reinforced longitudinally with not less than two continuous reinforcing bars. Bars shall not be smaller than No. 4 and shall have a total area of not less than 0.002 times the gross cross-sectional


area of the footing. Continuity of reinforcement shall be provided at corners and intersections;


(c) For detached one- and two-family dwellings three stories or less in height and constructed with stud bearing walls, plain concrete foundations or basement walls are permitted provided the wall is not less than 7-1/2 in. thick and retains no more than 4 ft of unbalanced fill.


�22.1.3 — For unusual structures, such as arches, underground utility structures, gravity walls, and shielding walls, provisions of this chapter shall govern where applicable.


�22.2.2 — This chapter shall not govern design and installation of cast-in-place concrete piles and piers embedded in ground.


�22.2.1 — Use of structural plain concrete shall be limited to (a), (b), or (c):


(a) Members that are continuously supported by soil or supported by other structural members capable of providing continuous vertical support;


(b) Members for which arch action provides


compression under all conditions of loading;


(c) Walls and pedestals. See 22.6 and 22.8.


The use of structural plain concrete columns shall not be permitted.


�22.7.3 — Plain concrete shall not be used for footings on piles.


�22.2.3 — Minimum specified strength


Specified compressive strength of structural plain concrete shall not be less than the larger of that given


in 1.1.1 and that required for durability in Chapter 4.


�22.3.1 — Contraction or isolation joints shall be provided to divide structural plain concrete members into flexurally discontinuous elements. The size of each element shall be chosen to limit stress caused by restraint to movements from creep, shrinkage, and temperature effects.


�22.4.6 — Tension shall not be transmitted through outside edges, construction joints, contraction joints, or isolation joints of an individual plain concrete element. No flexural continuity due to tension shall be assumed between adjacent structural plain concrete elements.


�22.6.6.4 — Walls shall be braced against lateral translation. See 22.3 and 22.4.7.


�22.9.3 — Precast members shall be connected securely to transfer all lateral forces into a structural system capable of resisting such forces.


�22.6.6.2 — Except as provided in 22.6.6.3, thickness of bearing walls shall be not less than 1/24 the unsupported height or length, whichever is shorter, nor less than 5-1/2 in.


�22.6.6.3 — Thickness of exterior basement walls and foundation walls shall be not less than 7-1/2 in.


�22.7.4 — Thickness of structural plain concrete footings shall be not less than 8 in. See 22.4.7.


�22.7.2 — Base area of footing shall be determined from unfactored forces and moments transmitted by footing to soil and permissible soil pressure selected


through principles of soil mechanics.


�22.8.2 — Ratio of unsupported height to average least lateral dimension of plain concrete pedestals shall not exceed 3.


�22.3.1 — Contraction or isolation joints shall be provided to divide structural plain concrete members into flexurally discontinuous elements. The size of each element shall be chosen to limit stress caused by restraint to movements from creep, shrinkage, and temperature effects.�


�22.3.2 — In determining the number and location of contraction or isolation joints, consideration shall be given to: influence of climatic conditions; selection and proportioning of materials; mixing, placing, and curing of concrete; degree of restraint to movement; stresses due to loads to which an element is subject; and construction techniques.


�22.4.2 — Where required strength exceeds design strength, reinforcement shall be provided and the member designed as a reinforced concrete member in accordance with appropriate design requirements of this Code.


�22.4.1 — Factored loads and forces shall be in combinations as in 9.2.


�22.6.2 — Structural plain concrete walls shall be designed for vertical, lateral, and other loads to which they are subjected.


�22.7.1 — Structural plain concrete footings shall be designed for factored loads and induced reactions in accordance with appropriate design requirements of this Code and as provided in 22.7.2 through 22.7.8.


�22.8.1 — Plain concrete pedestals shall be designed for vertical, lateral, and other loads to which they are subjected.


�22.9.1 — Design of precast plain concrete members shall consider all loading conditions from initial fabrication to completion of the structure, including form removal, storage, transportation, and erection.


�22.6.3 — Structural plain concrete walls shall be designed for an eccentricity corresponding to the maximum moment that can accompany the axial load but not less than 0.10h. If the resultant of all factored loads is located within the middle third of the overall wall thickness, the design shall be in accordance with 22.5.3 or 22.6.5. Otherwise, walls shall be designed in


accordance with 22.5.3.


�8.9.3   For beams built integrally with supports, design on the basis of moments at faces of support shall be permitted.


�15.3 — For location of critical sections for moment, shear, and development of reinforcement in footings, it shall be permitted to treat circular or regular polygon-shaped concrete columns or pedestals as square members with the same area.


�15.4.1 — External moment on any section of a footing shall be determined by passing a vertical plane through the footing, and computing the moment of the forces acting over entire area of footing on one side of that vertical plane.


�22.7.5 Maximum factored moment shall be com�puted at (a), (b), and (c):


(a) At the face of the column, pedestal, or wall, for footing supporting a concrete column, pedestal, or wall;


(b) Halfway between center and face of the wall, for footing supporting a masonry wall;


(c) Halfway between face of column and edge of steel base plate, for footing supporting a column with steel base plate.


�22.7.7 — Circular or regular polygon-shaped concrete columns or pedestals shall be permitted to be treated as square members with the same area for location of critical sections for moment and shear.


�11.1.3 — Computation of maximum � EMBED Equation.3 ��� at supports in accordance with 11.1.3.1 or 11.1.3.2 shall be permit�ted if all conditions (a), (b), and (c) are satisfied:


(a) Support reaction, in direction of applied shear, introduces compression into the end regions of member;


(b) Loads are applied at or near the top of the member;


(c) No concentrated load occurs between face of support and location of critical section defined in 11.1.3.1 or 11.1.3.2.


�11.1.3.1   For nonprestressed members, sections located less than a distance � EMBED Equation.3 ���from face of support shall be permitted to be designed for � EMBED Equation.3 ��� computed at a distance � EMBED Equation.3 ���


�11.1.3.2   For prestressed members, sections located less than a distance � EMBED Equation.3 ��� from face of support shall be permitted to be designed for � EMBED Equation.3 ��� computed at a distance � EMBED Equation.3 ���.


�11.11.1.1 — Beam action where each critical section to be investigated extends in a plane across the entire width. For beam action, the slab or footing shall be designed in accordance with 11.1 through 11.4.


�22.7.6.2 � EMBED Equation.3 ��� of structural plain concrete foot�ings in the vicinity of concentrated loads or reactions shall be governed by the more severe of two condi�tions:


(a) Beam action for footing, with a critical section extending in a plane across the entire footing width and located at a distance � EMBED Equation.3 ���from face of concentrated load or reaction area. For this condition, the footing shall be designed in accordance with Eq. (22-9);


(b) Two-way action for footing, with a critical section perpendicular to plane of footing and located so that its perimeter � EMBED Equation.3 ���is a minimum, but need not approach closer than � EMBED Equation.3 ���to perimeter of concentrated load or reaction area. For this condition, the footing shall be designed in accordance with Eq. (22-10).


�15.3 For location of critical sections for moment, shear, and development of reinforcement in footings, it shall be permitted to treat circular or regular polygon-shaped concrete columns or pedestals as square members with the same area.


�22.7.7 — Circular or regular polygon-shaped concrete columns or pedestals shall be permitted to be treated as square members with the same area for location of critical sections for moment and shear.


�15.4.2 (c) Halfway between face of column and edge of steel base plate, for footings supporting a column with steel base plate.


�11.11.1.2—For two-way action, each of the critical sections to be investigated shall be located so that its perimeter � EMBED Equation.3 ���is a minimum but need not approach closer than �to 


(a) Edges or corners of columns, concentrated loads, or reaction areas; and


(b) Changes in slab thickness such as edges of cap�itals, drop panels, or shear caps.


�15.4.2 (c) Halfway between face of column and edge of steel base plate, for footings supporting a column with steel base plate.


�22.7.5 (c) Halfway between face of column and edge of steel base plate, for footing supporting a column with steel base plate.


�22.7.6.1 — Vu shall be computed in accordance with 22.7.6.2, with location of critical section measured from face of column, pedestal, or wall for footing supporting a column, pedestal, or wall. For footing supporting a column with steel base plates, the critical section shall be measured at location defined in 22.7.5(c).


�22.7.6.2— � EMBED Equation.3 ��� of structural plain concrete foot�ings in the vicinity of concentrated loads or reactions shall be governed by the more severe of two condi�tions:


(a) Beam action for footing, with a critical section extending in a plane across the entire footing width and located at a distance � EMBED Equation.3 ���from face of concentrated load or reaction area. For this condition, the footing shall be designed in accordance with Eq. (22-9);


(b) Two-way action for footing, with a critical section perpendicular to plane of footing and located so that its perimeter � EMBED Equation.3 ���is a minimum, but need not approach closer than � EMBED Equation.3 ���to perimeter of concentrated load or reaction area. For this condition, the footing shall be designed in accordance with Eq. (22-10).


�15.5.2 — Location of critical section for shear in accordance with Chapter 11 shall be measured from face of column, pedestal, or wall, for footings supporting a column, pedestal, or wall. For footings supporting a column or pedestal with steel base plates, the critical section shall be measured from location defined in 15.4.2(c).


�15.6.3 — Critical sections for development of reinforcement


shall be assumed at the same locations as defined in 15.4.2 for maximum factored moment, and at all other vertical planes where changes of section or reinforcement occur. See also 12.10.6.


�11.11.1.3—For square or rectangular columns, concentrated loads, or reaction areas, the critical sec�tions with four straight sides shall be permitted.


�15.3 For location of critical sections for moment, shear, and development of reinforcement in footings, it shall be permitted to treat circular or regular polygon-shaped concrete columns or pedestals as square members with the same area.


�22.7.7 — Circular or regular polygon-shaped concrete columns or pedestals shall be permitted to be treated as square members with the same area for location of critical sections for moment and shear.


�22.4.7 — When computing strength in flexure,


combined flexure and axial load, and shear, the entire cross section of a member shall be considered in design, except for concrete cast against soil where overall thickness h shall be taken as 2 in. less than actual thickness.


�22.4.7 — When computing strength in flexure,


combined flexure and axial load, and shear, the entire cross section of a member shall be considered in design, except for concrete cast against soil where overall thickness h shall be taken as 2 in. less than actual thickness.


�22.6.6.1 — Unless demonstrated by a detailed analysis, horizontal length of wall to be considered effective for each vertical concentrated load shall not


exceed center-to-center distance between loads, nor


width of bearing plus four times the wall thickness.


�22.4.4 — Tensile strength of concrete shall be


permitted to be considered in design of plain concrete members when provisions of 22.3 have been followed.


�22.4.3 — Strength design of structural plain concrete members for flexure and axial loads shall be based on a linear stress-strain relationship in both tension and compression.


�22.5.6.1 — Modification factor λ for lightweight


concrete in this Chapter shall be in accordance with 8.6.1 unless specifically noted otherwise.


�22.4.5 — No strength shall be assigned to steel


reinforcement that may be present.


�9.3.5 — In Chapter 22, φ shall be 0.60 for flexure, compression, shear, and bearing of structural plain concrete.


�22.5.1 — Design of cross sections subject to flexure shall be based on


φMn ≥ Mu (22-1)


where


Mn = 5λ Sm (22-2)


if tension controls, and


Mn = 0.85fc′ Sm (22-3)


if compression controls, where Sm is the corresponding elastic section modulus.


�22.5.1 — Design of cross sections subject to flexure shall be based on


φMn ≥ Mu (22-1)


where


Mn = 5λ Sm (22-2)


if tension controls, and


Mn = 0.85fc′ Sm (22-3)


if compression controls, where Sm is the corresponding elastic section modulus.





�22.5.2 — Design of cross sections subject to


compression shall be based on φPn ≥ Pu (22-4)


where Pn is computed by


� EMBED Equation.3  ��� (22-5)


and A1 is the loaded area.


�22.5.2 — Design of cross sections subject to


compression shall be based on φPn ≥ Pu (22-4)


where Pn is computed by


� EMBED Equation.3  ��� (22-5)


and A1 is the loaded area.


�


�22.8.3 — Maximum factored axial load, Pu, applied to plain concrete pedestals shall not exceed design bearing strength, φBn, given in 22.5.5.


�22.5.3 — Members subject to combined flexure and axial load in compression shall be proportioned such that on the compression face:


Pu /φPn + Mu /φMn ≤ 1 (22-6)


and on the tension face


� EMBED Equation.DSMT4 ��� (22-7)





�22.6.3 — Structural plain concrete walls shall be designed for an eccentricity corresponding to the maximum moment that can accompany the axial load but not less than 0.10h. If the resultant of all factored loads is located within the middle third of the overall wall thickness, the design shall be in accordance with 22.5.3 or 22.6.5. Otherwise, walls shall be designed in accordance with 22.5.3.


�22.6.5.1 — Structural plain concrete walls of solid rectangular cross section shall be permitted to be designed by Eq. (22-13) if the resultant of all factored loads is located within the middle-third of the overall thickness of wall.


�22.6.5.2 — Design of walls subject to axial loads in compression shall be based on φPn ≥ Pu (22-13)


where Pu is factored axial force and Pn is nominal axial strength calculated by� EMBED Equation.DSMT4  ���(22-14)





�22.5.4 — Design of rectangular cross sections subject to shear shall be based on φVn ≥ Vu (22-8) where Vn is computed by


Vn =� EMBED Equation.DSMT4  ���  (22-9)


for beam action and by


Vn = � EMBED Equation.DSMT4  ��� (22-10)


for two-way action, but not greater than � EMBED Equation.DSMT4 ���.


In Eq. (22-10), β corresponds to ratio of long side to short side of concentrated load or reaction area.


�22.6.4 — Design for shear shall be in accordance with 22.5.4.


�22.5.4 — Design of rectangular cross sections subject to shear shall be based on φVn ≥ Vu (22-8) where Vn is computed by


Vn =� EMBED Equation.DSMT4  ���  (22-9)


for beam action and by


Vn = � EMBED Equation.DSMT4  ��� (22-10)


for two-way action, but not greater than � EMBED Equation.DSMT4 ���.


In Eq. (22-10), β corresponds to ratio of long side to short side of concentrated load or reaction area.


�


�22.5.5 — Design of bearing areas subject to compression shall be based on φBn ≥ Bu (22-11) where Bu is factored bearing load and Bn is nominal bearing strength of loaded area A1 calculated by Bn = 0.85fc′ A1 (22-12)


except where the supporting surface is wider on all sides than the loaded area, then Bn shall be multiplied by but not more than 2.


�22.7.8 — Factored bearing load, Bu, on concrete at contact surface between supporting and supported member shall not exceed design bearing strength, φBn, for either surface as given in 22.5.5.


�22.5.5 — Design of bearing areas subject to compression shall be based on φBn ≥ Bu (22-11) where Bu is factored bearing load and Bn is nominal bearing strength of loaded area A1 calculated by Bn = 0.85fc′ A1 (22-12)


except where the supporting surface is wider on all sides than the loaded area, then Bn shall be multiplied by but not more than 2.


�22.6.6.5 — Not less than two No. 5 bars shall be provided around all window and door openings. Such bars shall extend at least 24 in. beyond the corners of openings.


�7.10.5.6 — Where anchor bolts are placed in the top of columns or pedestals, the bolts shall be enclosed by lateral reinforcement that also surrounds at least four vertical bars of the column or pedestal. The lateral reinforcement shall be distributed within 5 in. of the top of the column or pedestal, and shall con�sist of at least two No. 4 or three No. 3 bars.





�1.2.1 — Copies of design drawings, typical details, and specifications for all structural concrete construction shall bear the seal of a licensed design professional. These drawings, details, and specifications shall show:


 (j) Details and location of all contraction or isolation joints specified for structural plain concrete in Chapter 22;


�22.9.2 — Limitations of 22.2 apply to precast members of plain concrete not only to the final condition but also during fabrication, transportation, and erection.


�22.9.4 — Precast members shall be adequately


braced and supported during erection to ensure proper alignment and structural integrity until permanent connections are completed.
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