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ACI 314 DesignAids- Terms and Conditions of Use

BY ACCESSING THIS PDF YOU AGREE TO THESE TERMS AND CONDITIONS OF USE. READ
CAREFULLY BEFORE USING THE ACI ACI 314 Design Aids.

1. ACCEPTANCE OF TERMS AND CONDITIONS OF USE. ACCESS AND USE OF THE
ACI314DesignAids IS SUBJECT TO THE TERMS OF THESE ACI MOBILE APP TERMS AND
CONDITIONS OF USE ("TERMS AND CONDITIONS"). BY PUSHING THE "I AGREE" BUTTON,
BELOW, YOU ARE ACKNOWLEDGING YOUR UNDERSTANDING AND AGREEMENT TO BE
BOUND BY THESE TERMS OF USE. Throughout the Terms and Conditions, the term "use" shall
include any and all access or viewing of any information or part of the ACI1314DesignAids.

2. The Content. For purposes of these Terms and Conditions, the term "Content™ includes all
information, communications, software, scripting, photos, text, video, graphics, music, sounds,
images and other materials and services which are found in the ACI314DesignAids, whether or not
they are visible to you as you use the ACI314DesignAids. You hereby acknowledge that (i) a
substantial portion of the Content available on the ACI314DesignAids is highly technical in its nature
and substance and that the proper use and interpretation of such Content will require a significant
level of base knowledge, training, and expertise on the part of the user and (ii) you will not authorize
or permit the use of the Content by persons or entities that do not possess the required levels of
knowledge, training, and expertise.

3. Third Party Content. You hereby acknowledge that a portion of the Content ("Third Party
Content") available in the ACI1314DesignAids has been or will be created and developed by third
party content providers ("Third Party Content Providers"), which are unrelated to and outside the
control of ACI. You agree that while ACI may review Third Party Content as to the appropriateness of
the subject matter, ACI has not undertaken (nor will it be undertaking) any substantive review or
analysis of the Third Party Content as to its accuracy, safety, or usefulness. Therefore, ACI shall not
be responsible for the information, materials, or other components of the Third Party Content. ACI
make no representations or warranties of any kind or nature regarding the Third Party Content.

4. Limited License and Access. ACI grants you a limited, revocable, and nonexclusive license to
access the Content. This license does not include any resale or commercial use of the
ACI314DesignAids Content. The ACI314DesignAids or any portion thereof may not be reproduced,
duplicated, copied, sold, resold or otherwise exploited for any purpose (including non-commercial
purposes) without the express written consent of ACI.

5. Intellectual Property Rights. ACI owns the ACI314DesignAids Content or the Third Party Content
Providers have licensed to use the Content not directly owned by ACI in conjunction with the
ACI314DesignAids. ACI expressly retains all intellectual property and other proprietary rights in the
ACI314DesignAids Content, including, but not limited to, all rights protected under trademark and
copyright laws, whether or not an application or registration for the trademark or copyright has been
filed.

Documents

Document Sharing Hub

Full document details: ACI HB-10 (11)


http://www.avadocuments.com/doc/aci-hb-10-11
http://www.avadocuments.com/doc/aci-hb-10-11

6. User Communications. Any communication or material you post or transmit to ACI using the
ACI314DesignAids, including without limitation any feedback you provide, is and will be treated as,
non-confidential and non-proprietary. By transmitting or posting any communication or material
regarding the ACI314DesignAids, you agree that ACI and/or its affiliated companies may use,
without notice or obligation to you, your communication or material for any purpose, including,
without limitation, reproduction, transmission, publication, broadcasting and posting of the
communication or information, or use such communication or material in a product or service of
ACI and/or its affiliated entities or companies.

7. Links to Other Sites. The ACI314DesignAids may contain hyperlinks to websites maintained by
others. Such links, if they exist, are provided solely as a convenience and a reference for users of the
ACI314DesignAids. ACI does not endorse any such other site or its content, nor does ACI certify the
accuracy, safety, or usefulness of content found on any such other site. The ACI314DesignAids may
contain links to websites maintained by ACI. These websites and the content on the websites are
governed by the terms and conditions found on those websites and are not governed by these Terms
and Conditions.

8. Usage Information. When you use the ACI314DesignAids, we may collect and store non-personally
identifiable information about your usage, which may include the identification number of the device
you are using to access the ACI314DesignAids, how often you access the AC1314DesignAids, and the
specific Content you view. We compile this information with that collected from the other users of
the ACI website and use the aggregate information to measure usage, the popularity of specific
Content, and to develop ideas for improving this Resource.

9. Termination. Your ability to use the ACI314DesignAids and to access the Content is provided by
ACI solely as a convenience. As a result, ACI reserves the right to terminate your ability to use the
ACI314DesignAids and to access the Content, and to remove or alter the ACI314DesignAids and the
Content at any time.

10. Disclaimers. ACl MAKES NO REPRESENTATION ABOUT THE ACCURACY OR THE
SUITABILITY OF THE CONTENT OF THE ACI314DesignAids FOR ANY PURPOSE. ALL CONTENT
IS PROVIDED "AS IS" AND "AS AVAILABLE" BASIS, WITHOUT ANY WARRANTY OF ANY KIND.
ACI AND THE THIRD PARTY CONTENT PROVIDERS DISCLAIM ANY WARRANTY AS TO THE
ACI314DesignAids AND/OR THE CONTENT, INCLUDING WITHOUT LIMITATION, ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, IN
ADDITION TO ANY IMPLIED WARRANTY OF TITLE AND NON-INFRINGEMENT OF ANY
INTELLECTUAL PROPERTY RIGHT. ACI DOES NOT WARRANT OR VERIFY THE SOURCE OR
ACCURACY OF ANY DATA OR INFORMATION USED IN THE ACI314DesignAids BY THE USER.

11. Limitation of Liabilities and Exclusion of Damages. You assume all risk and responsibility from
any use of the ACI314DesignAids. IN NO EVENT SHALL ACI OR THE THIRD PARTY CONTENT
PROVIDERS BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, INCIDENTAL,
SPECIAL, OR PUNITIVE DAMAGES ARISING OUT OF OR IN ANY WAY CONNECTED WITH (1)
THE USER'S USE OF THE ACI314DesignAids OR THE CONTENT, (2) ANY CHANGE TO THE
CONTENT, (3) ANY DELAY OR INABILITY TO ACCESS OR USE THE ACI314DesignAids OR THE
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CONTENT, (3) ERRORS, OMISSIONS, MISPRINTS, OR TECHNICAL, TYPOGRAPHICAL,
CALCULATION, OR ANY OTHER ERRORS APPEARING ON OR BY USING THE
ACI314DesignAids, (4) ANY ACTION OR INACTION BY YOU BASED ON THE ACI314DesignAids
OR THE CONTENT OR YOUR RELIANCE ON THE ACI314DesignAids OR THE CONTENT, (5)
DATA OR INFORMATION USED IN CONNECTION WITH THE ACI314DesignAids. THESE
LIMITATIONS APPLY WITHOUT REGARD TO WHETHER ANY SUCH CLAIM MAY BE
GROUNDED IN CONTRACT, TORT, STRICT LIABILITY IN TORT, OR ANY OTHER THEORY.

12. Law and Venue. The validity, performance and construction of these terms of use shall be
governed by the laws of the State of Michigan and the United States of America. You and your agents
consent to the exclusive jurisdiction of the courts of Oakland County, Michigan for any cause of
action relating to the use of the AC1314DesignAids.

13. Changes and Modifications. ACI reserves the right, in its sole discretion, to change these Terms
and Conditions.
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fo Ci W American Concrete Institute

Always advancing

Members of AClI Committee 314, Simplified Design of Concrete Buildings, created and reviewed

a series of helpful design aids for reinforced concrete.

Design Aid 1-1
Design Aid 1-2

Design Aid 1-3
Design Aid 1-4

Design Aid 1-5
Design Aid 1-6
Design Aid 1-7

Design Aid 1-8

Design Aid 1-9

Design Aid 1-10
Design Aid 1-11
Design Aid 1-12
Design Aid 1-13
Design Aid 1-14
Design Aid 1-15

Design Aid 2-1
Design Aid 2-2
Design Aid 2-3
Design Aid 2-4
Design Aid 2-5
Design Aid 2-6
Design Aid 2-7
Design Aid 2-8
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Areas of Reinforcing Bars

Approximate Bending Moments and Shear Forces for Continuous Beams and One-
way Slabs

Variation of ¢ with Net Tensile Strain in Extreme Tension Steel &;and ¢/d;— Grade
60 Reinforcement and Prestressing Steel

Simplified Calculation of As Assuming Tension-Controlled Section and Grade 60
Reinforcement

Minimum Number of Reinforcing Bars Required in a Single Layer

Maximum Number of Reinforcing Bars Permitted in a Single Layer

Minimum Thickness h for Beams and One-Way Slabs Unless Deflections are
Calculated

Reinforcement Ratio p: for Tension-Controlled Sections Assuming Grade 60
Reinforcement

Simplified Calculation of by Assuming Grade 60 Reinforcement and p = 0.5pmax
T-beam Construction

Values of dpV; = V, - dV, (kips) as a Function of the Spacing, s

Minimum Shear Reinforcement Ay,min /s

Torsional Section Properties

Moment of Inertia of Cracked Section Transformed to Concrete, I,
Approximate Equation to Determine Immediate Deflection, A;, for Members
Subjected to Uniformly Distributed Loads

Two Way Slabs — Direct Design Method, includes Design Aid 2.1 through D.8.
Conditions for Analysis by the Direct Design Method

Definitions of Column Strip and Middle Strip

Definition of Clear Span, £,

Design Moment Coefficients used with the Direct Design Method

Effective Beam and Slab Sections for Computation of Stiffness Ratio, o
Computation of Torsional Stiffness Factor, B:, for T- and L-Sections

Moment Distribution Constants for Slab-Beam Members without Drop Panels
Stiffness and Carry-Over Factors for Columns
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DEsIGN AID 1-1

Areas of Reinforcing Bars

Total Areas of Bars (in.?)

Bar Number of Bars

Size 1 2 3 4 5 6 7 8 9 10
No. 3 0.11 {022 | 0.33 | 044 | 055 | 0.66 | 0.77 | 0.88 | 0.99 | 1.10
No. 4 0.20 { 0.40 | 0.60 | 0.80 | 1.00 | 1.20 | 1.40 | 1.60 | 1.80 | 2.00
No. 5 0.31 {062 | 093|124 | 155|186 | 217 | 2.48 | 2.79 | 3.10
No. 6 044 | 088 | 132|176 | 220 | 264 | 3.08 | 3.52 | 3.96 | 4.40
No. 7 0.60 | 1.20 | 1.80 | 2.40 | 3.00 | 3.60 | 4.20 | 4.80 | 5.40 | 6.00
No. 8 0.79 | 158 | 237 | 3.16 | 3.95 | 474 | 553 | 6.32 | 7.11 | 7.90
No. 9 1.00 | 2.00 | 3.00 | 4.00 | 5.00 | 6.00 | 7.00 | 8.00 | 9.00 |10.00

No.10 | 1.27 | 254 | 3.81 | 5.08 | 6.35 | 7.62 | 8.89 |10.16 | 11.43 | 12.70
No.11 | 1.56 | 3.12 | 4.68 | 6.24 | 7.80 | 9.36 | 10.92 | 12.48 | 14.04 | 15.60

Areas of Bars per Foot Width of Slab (in./ft)
Bar Bar Spacing (in.)

Size 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18
No.3 | 022|019 | 017 | 0.15 | 0.13 | 0.12 | 0.11 | 0.10 | 0.09 | 0.09 | 0.08 | 0.08 | 0.07
No.4 | 0.40 | 0.34 | 0.30 | 0.27 | 0.24 | 0.22 | 0.20 | 0.18 | 0.17 | 0.16 | 0.15 | 0.14 | 0.13
No.5 | 062|053 | 046 | 0.41 | 0.37 | 0.34 | 0.31 | 0.29 | 0.27 | 0.25 | 0.23 | 0.22 | 0.21
No.6 | 0.88|0.75 | 0.66 | 0.59 | 0.53 | 0.48 | 0.44 | 0.41 | 0.38 | 0.35 | 0.33 | 0.31 | 0.29
No.7 | 1.20 | 1.03 | 0.90 | 0.80 | 0.72 | 0.65 | 0.60 | 0.55 | 0.51 | 0.48 | 0.45 | 0.42 | 0.40
No.8 |1.58 | 1.35 | 1.18 | 1.05 | 0.95 | 0.86 | 0.79 | 0.73 | 0.68 | 0.63 | 0.59 | 0.56 | 0.53
No.9 |200| 171|150 | 1.33|1.20 | 1.09 | 1.00 | 0.92 | 0.86 | 0.80 | 0.75 | 0.71 | 0.67
No.10 | 2.54 | 2.18 | 1.91 | 1.69 | 1.52 | 1.39 | 1.27 | 1.17 | 1.09 | 1.02 | 0.95 | 0.90 | 0.85
No.11 | 3.12 | 2.67 | 2.34 | 2.08 | 1.87 | 1.70 | 1.56 | 1.44 | 1.34 | 1.25 | 1.17 | 1.10 | 1.04
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DESIGN AID 1-2

Approximate Bending Moments and Shear Forces for Continuous Beams
and One-way Slabs

8.3.3
—\— -\ — -\ —
[ {]]]]] uniformlydistriouted loadw, (L/D<3) [ [ [ ||| [ ][]
Two or more spans
Integral with Prismatic members Simple ?
Support Support %
L <<, 14 loa I fha ‘ /
7
2 2 2
Wyl Wylh2 Wulh2 Positive
14 16 11 Moment
2 2 7 2 2 "
2
Spandrel Wy ¢ n,l W,/ n,avg W,/ n,avg W,/ n,2 Wy ! n,2 0
Support 24 10 11 11 10
2 .
Column | Wylh Negative
Support 16 Moment
2
Note A Wyl Wulhavg Wolhag — Wulho Wuln 2 0
12 12 12 12 12
Wol g LISwy/l g Wyl o Wyl o LISWl s Wylps
> > g > > 2 Shear
2 2 2 2 2 2
¥ (4 %1 Note A: Applicable to slabs with spans <10t
9 (2 spans) and beams where the ratio of the sum of
column stiffness to beam stiffness > 8 at
each end of the span.
_ Cni n,2 833
navg = (8.3.3)
% 2
W,/ )
% (for beams) Documents
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DEsIGN AID 1-3

Variation of ¢ with Net Tensile Strain in Extreme Tension Steel ¢, and c¢/d; —
Grade 60 Reinforcement and Prestressing Steel

~

J

\
0.90
¢=0.75+(g, —0.002)(50)
¢ Spiral
0.75
0.65 ‘;q) =0.65+ (g4 —0.002)(250/3)
' Other

Compression-controlled

Transition

Tension-controlled

g; =0.002

c= 0.6dt_|7

g =0.002
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d;

>

<

g, =0.005
0.003

c= 0.375dt]:

d;

g =0.005

Spiral: ¢ =0.75+0.15[(1/c/d,)—(5/3)]

¢ =0.65+0.25[(1/c/d; ) - (5/3)]
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DESIGN AID 1-4

Simplified Calculation of A; Assuming Tension-Controlled Section and
Grade 60 Reinforcement

fo (psi) A, (in?)
M
3,000 !
3.84d
4,000 M,
4.00d
M
5,000 u
4.10d

M, is in ft-kips and d is in inches
MU
In all cases, Ag= d can be used.

Notes:
M

u

A= 0.50f,
¢fy 1- X
0.85f",

For all values of p < 0.0125, the simplified A equation is slightly conservative.

e [t is recommended to avoid p > 0.0125 when using the simplified A equation.
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DESIGN AID 1-5'

Minimum Number of Reinforcing Bars Required in a Single Layer
10.6.4

Assumptions:

e Grade 60 reinforcement ( f, = 60,000 psi)

e Clear cover to the tension reinforcement c. = 2 in.
e Calculated stress fq in reinforcement closest to the tension face at
service load = 40,000 psi

Bar Beam Width (in.)
Size 22 | 24 | 26
No. 4
No.
No.
No.
No.
No.
No.
No.

—
N
—
o
—
»
—
[o¢]
N
o
N
(o]
w
o
w
»
N
N
I
™)

SO0 N[O,
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WLWIW W W W W(w|w
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WIWWW([WwWw|(w|w
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WIW W W WW(w|w
RN I R R R
N NN N EIEIES
N I N I N I N I S I N I SN =
ajojafajajoanfoa|o
ajoajafajajanfo|o
DO |||

- O

Minimum number of bars, nnim:

by — 2(Cc +0.50}) L ™ e _f
Nmin = +1 | e
S e
where X db : i %" for No. 3 stirrups
. ' B -
s=15 40,000 _25¢ lls 7y J| 1" for No. 4 stirrups
fo ¢ % 3 ¥ s i e
J 1"
< 12[ 40’000J 1-1/2" clear T Clear|space > < d,
fs ° 1.33(max. aggregate size)
Cc by

1 Alsamsam, 1.M. and Kamara, M. E. (2004). Simplified Design Reinforced Concrete Buildings of
Moderate Size and Heights, EB104, Portland Cement Association, Skokie, IL.
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