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ACI Committee Reports, Guides, Standard Practices, and
Commentaries are intended for guidance in planning, de-
signing, executing, and inspecting construction. The Com-
mentary is intended for the use of individuals who are
competent to evaluate the significance and limitations
of its content and recommendations and who will accept
responsibility for the application of the material it con-
tains. The American Concrete Institute disclaims any and
all responsibility for the stated principles. The Institute shall
not be liable for any loss or damage arising therefrom.
Reference to the Commentary shall not be made in con-

tract documents. If items found in this document are de-
sired by the Architect/Engineer to be a part of the contract
documents, they shall be restated in mandatory language
for incorporation by the Architect/Engineer.

This provisional standard was created to help designers take advantage of
the improved bond characteristics of high relative rib area deformed rein-
forcement. This type of reinforcement can be produced by increasing rib
height, decreasing rib spacing, or employing a combination of the two.

This provisional standard is intended to be a more efficient means of pro-
viding a development and splice length expression for the high relative rib
area bars than altering the current ACI 318-95 Chapter 12 provisions to
accommodate bars that are not yet in commercial production.
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PROVISIONAL STANDARD
1.0—Notation
As = area of nonprestressed tension reinforcement, in.2

Atr = total cross-sectional area of all transverse rein-
forcement that is within the spacing s and crosses
the potential plane of splitting through the rein-
forcement being developed, in.2

c = cmin + 0.5 db, in.
cb = cover of reinforcement being developed, mea-

sured to tension face of member, in.
cmax = maximum value of cs or cb, in.
cmin = minimum value of cs or cb, in.
cs = minimum value of csi + 0.25 in. or cso, in.
csi = one-half of average spacing between bars or splices

in a single layer, in.
cso = side cover of reinforcing bars, in.
CR = relative rib factor as defined by Eq. (4.4)
db = nominal bar diameter, in.
f ′c = specified compressive strength of concrete, psi
f ′c1/4 = fourth root of f ′c, expressed in psi units
fct = average splitting tensile strength of lightweight

aggregate concrete, psi
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2.0—Definition
High Relative Rib Area Bars—Deformed reinforcing bars

with a relative rib area Rr equal to 0.10 or larger.

3.0—Scope
3.1—Evaluation of splice and development lengths of

coated and uncoated reinforcing bars in tension having a high
relative rib area, provided that:

3.1.1 The relative rib area is at least 0.10, but no larger
than 0.14;

3.1.2 The ribs are at an angle of 45 to 65 deg inclusive
with respect to the axis of the bar. Ribs shall not cross. Use
of X-patterns and diamond patterns for ribs is not permitted;

3.1.3 The rib spacing is at least 0.44 of the nominal diam-
eter db of the reinforcing bar;

3.1.4 The average rib width is less than or equal to one-
third of the average rib spacing.

4.0—Development of high relative rib area 
reinforcing bars in tension

4.1—Development length ld, in terms of diameter db for
bars in tension shall be determined from 4.2, but ld shall not
be less than 12 in.

4.2—The development length of high relative rib area re-
inforcing bars in tension ld divided by the bar diameter db
shall be taken as

(4.1)

in which the term (cω + Ktr)/db shall not be taken greater than 4.

The value of f ′c 1/4 shall not exceed 11.0.
The value of fy shall not exceed 80 ksi.
The variable ω shall be taken as 1.0 or evaluated as

fy = yield strength of reinforcement being spliced or
developed, psi

Ktr = transverse reinforcement index for high relative
rib area bars as defined by Eq. (4.3)

ld = development length, in.
ls = splice length, in.
n = number of bars being developed or spliced along

plane of splitting
Rr = relative rib area, ratio of projected rib area normal

to bar axis to product of nominal bar perimeter
and average center-to-center rib spacing

s = maximum center-to-center spacing of transverse
reinforcement within ld or ls, in.

α = reinforcement location factor; see 4.3
β = coating factor; 4.3
λ = lightweight aggregate concrete factor; see 4.3
ω = factor reflecting benefit of large cover/spacing

perpendicular to controlling cover/spacing as de-
fined by Eq. (4.2)
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(4.2)

The variable Ktr shall be evaluated as

(4.3)

where

(4.4)

with

Alternatively, it shall be permitted to take Ktr = 0.
4.3—The factors used in the expressions for development

of high relative rib area bars in tension are as follows:
α = reinforcement location factor

Horizontal reinforcement so placed that more 
than 12 in. of fresh concrete is cast in the 
member below the development length 
or splice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3
Other reinforcement. . . . . . . . . . . . . . . . . . . . . . 1.0

β = coating factor
All epoxy-coated bars  . . . . . . . . . . . . . . . . . . . . 1.2
Uncoated reinforcement  . . . . . . . . . . . . . . . . . . 1.0

λ = lightweight aggregate concrete factor
When lightweight aggregate concrete is used . . 1.3
However, when fct is specified, λ shall be
permitted to be taken as  but not
less than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0

When normal weight concrete is used . . . . . . . . . . 1.0
4.4 Excess reinforcement—Reduction in development

length shall be permitted where reinforcement in a flexural
member is in excess of that required by analysis except
where anchorage or development for fy is specifically re-
quired or the reinforcement is designed under provisions of
21.2.1.4 of ACI 318-95  . . . . . . (As required)/(As provided).

5.0—Splices of high relative rib area reinforcing 
bars in tension

5.1—Minimum length of lap for tension lap splices shall
be as required for Class A or B splices, but not less than 12
in., where:

Class A splice  . . . . . . . . . . . . . . . . . . . . . . . . 1.0 ld

Class B splice  . . . . . . . . . . . . . . . . . . . . . . . . 1.3 ld

where ld is the tensile development length for the specified
yield strength fy in accordance with 4.2 without the modifi-
cation factor of 4.4.

5.2—Lap splices of high relative rib deformed bars in ten-
sion shall be Class B splices except that Class A splices shall
be allowed when the criteria of 5.2.1 or 5.2.2 are met:
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