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The latest updates to ACI 318-25 include:

• New Sustainability Guide: Introduces a sustainability 
appendix focusing on low-carbon concrete options and 
resiliency to natural disasters. 

• Performance-Based Wind Design (PBWD): Offers a new 
advisory guide for tall buildings, enhancing safety and 
efficiency. 

• Deep Foundations: More detailed provisions have been 
added, consolidating deep foundation standards into one 
document. 

• Seismic Design Provisions: Enhanced requirements based 
on ASCE/SEI 7-22, improving design efficiency in high 
seismic regions. 

• Revised Anchorage Requirements: Updates to anchorage of 
steel-to-concrete and reinforcing bar connections. 



Please note: This presentation is a brief 
overview, so the details of every change 
between ACI 318-19 and ACI 318-25 are 
not presented.

Changes are indicated by the use of yellow 
text.

Some key changes from 318-19 to 318-25:
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1.4.9 This Code does 
not apply to the design 
of concrete members 
reinforced with fiber-
reinforced polymer 
(FRP) bars.

Glass Fiber-Reinforced Polymer (GFRP) Code

R1.4.9 For design of 
GFRP-reinforced 
concrete, see ACI Code 
440.11-22.



4.12.1.1 It shall be permitted to design precast 
concrete members and connections in  
accordance with ACI/PCI CODE-319,  “Building 
Code Requirements for Structural Precast 
Concrete—Code and Commentary.” 
4.12.2.1  It shall be permitted to design post-
tensioned concrete members in accordance 
with ACI/PTI CODE-320, “Building Code 
Requirements for Structural Post-Tensioned  
Concrete—Code and Commentary.”

Precast and Post-tensioned Concrete Members



• Load combinations are the same as ASCE/SEI 7-22

Updates to load combinations

Load combination Equation Primary load

U = 1.4D (5.3.1a) D
U = 1.2D + 1.6L +0.5(Lr or S or R) + 

(0.5Lr or 0.3S or 0.5R) (5.3.1b) L

U = 1.2D + (1.6(Lr or S or R) + 
(1.6Lr or 1.0S or 1.6R) + (1.0L or 0.5W) (5.3.1c) Lr or S or R

U = 1.2D + 1.0W + 1.0L + 0.5(Lr or S or R) + 
(0.5Lr or 0.3S or 0.5R) (5.3.1d) W

U = 1.2D + 1.0E + 1.0L + 0.2S + 0.15S (5.3.1e) E

U = 0.9D + 1.0W (5.3.1f) W
U = 0.9D + 1.0E (5.3.1g) E



Structural Integrity Reinforcement



9.7.7.1 – Structural integrity reinforcement

Max
• d/4 – nonprestr. bm
     3h/8 prestressed bm
• 8db of smallest long. 

bar
• 24db of stirrup or hoop
• 12 in.

2h 2hℓ - 4h

Max.
d/2 for nonprestr. bm
3h/8 prestressed bm

Min. 1/4As
+ but min. 2 

bars or strands must 
be continuous

Min. 1/6As
- but min. 2 

bars or strands must 
be continuous



13.2.6.2 – Shallow foundations

13.2.6.2 If a shallow 
foundation is continuously 
supported by soil and 
designed as rigid, then (a) 
and (b) are permitted: 

a) One-way shear Vc is 

ஷ்மூயூ�யு���யு�a) 

b) Two-way shear strength, 
λs = 1.0.

'2c c wV f b d= λ



13.3.6.1.1 – Cantilever Walls

13.3.6.1.1 Vc for cantilever retaining walls:

 Note: does not apply to wall footings

'2c c wV f b d= λ



13.4.1.3 
• Precast deep foundation: ≥ 10 in.
• Cast-in-place deep foundation diameter:

• All structures: ≥ 12 in.
• Residential, utility, and occupancy with stud 

bearing wall construction ≤ 2 stories: ≥ 10 in.

13.4.1.3 Minimum Dimensions Of Deep Foundations

Source: Piling Canada Source: Elematic



26.5.8.1 Assemble, tie, and 
install reinforcement in a 
deep foundation as a unit 
before concrete or grout is 
placed. 

26.5.8 Construction of Deep Foundation Elements

Source: lassiterexcavating.com/blog/benefits-of-caisson-drilling/



26.5.8.1 (continued) except for the following:
1) Dowels embedded ≤ 5 ft may be installed after 

concrete or grout is placed
2) Augured, cast-in-place (CIP) piles
3) Supporting light frame construction ≤ 2 stories 

for residential and utility occupancies

26.5.8 Construction of Deep Foundation Elements



13.4.6.3 Deep 
foundation must be 
embedded into a pile 
cap ≥ 3 in. The pile cap 
must extend beyond 
the edge of deep 
foundation ≥ 4 in.

13.4.6.3



13.4.6.8 
• Pile caps with piles, spacing ≤ 4 pile diameters 
•  Mat foundations with piles, spacing ≤ 5 pile 

diameters
•  (a) and (b) are permitted: 
a) One-way shear, Vc :  

ஷ்மூயூ�ரு�����a) 
b) Two-way shear, vc :
    as specified in 22.6, with λs = 1.0 

'2c c wV f b d= λ



17.8.1 Unless N and V 
interaction effects are 
considered by 17.5.2.3, a 
single anchor resisting 
both N and V must satisfy 
17.8.2 and 17.8.4, and 
anchor groups must satisfy 
17.8.3 and 17.8.4. The 
value of ϕ corresponds to 
the governing failure mode 
per 17.5.3. 

17.8 – Tension and shear interaction in anchors



Concrete failure interaction – single anchor

17.8.2 Single anchor 
satisfying concrete strength 
combinations and resisting 
both N and V, interaction per 
Eq. (17.8.1.1) 

5/3 5/3

, ,

1ua ua

n c n c

N V
N V

   
+ ≤   φ φ   



17.8.3 Anchor group 
satisfying concrete 
strength combinations and 
resisting both N and V, 
interaction per Eq. 
(17.8.1.2).  

5/3 5/3

, ,

, ,

1ua g ua g

n cg n cg

N V
N V

   
+ ≤      φ φ   

Concrete failure interaction –anchor group



17.8.4 interaction for 
steel applies to the most 
highly stressed anchor in 
tension and shear and 
must satisfy Equation 
(17.8.1.3). 

2 2

, ,

1ua ua

n c n c

N V
N V

   
+ ≤   φ φ   

Steel failure interaction



Splices – Class L
25.5.7.2 Mechanical splices: 
Class L (“Limited”):
• Limited to elastic applications only (no yielding)
• Cannot splice the following reinforcement:

i. Integrity reinforcement
ii. Bars in regions where moment redistribution 

has been applied
iii. Bars determined by simplified analysis method 

6.5
iv.Bars in regions where moments are determined 

by the “Direct Design Method” (DDM)



Class G (“General”): 
Limited elastic cycling 
without yield reversal, and 
with limited additional 
demands caused by strain 
hardening

There are restrictions on 
Class G splices in seismic 
applications (see Chapter 
18)

Splices – Class G



Class S (“Special”):
large strain, inelastic 
applications

25.5.7.2.2 Reinforcing 
bars in Class S 
mechanical splices must 
be longitudinally aligned

Splices – Class S



18.8.5.1 For No. 3 to 11 
bars terminating in a 
standard hook, ℓdh is the 
greater of:
1. .
2. 8(10)db
3. 6 (7-1/2) in.

λ= 0.75 for Light Weight 
Concrete (LWC)

Lower values in 2. and 3. 
are for Normal Weight 
Concrete (NWC) and 
higher values are for LWC

Standard Hooks

( )'/ 65dh y b cf d f= λ



New provisions were added in ACI 318-19 
Section 18.10.3 to amplify the wall shear 
demand determined by linear analysis 
procedures of ASCE 7-16. This is because 
it is well established that actual shear forces 
developed in tall, slender, structural walls 
during design-level earthquake shaking are 
higher than the code shear demand due to 
flexural overstrength and higher-mode 
responses.

18.10.3 Special Structural Walls Design Forces



The changes adopted in ACI 318-19 have led to 
inquiries from engineers seeking clarification, 
simplifications, and relief from the significant 
increase in wall design shear, which, in some cases, 
resulted in a doubling of wall thickness compared to 
the 318-14 provisions. This was significantly more 
than the committee expected. 

18.10.3 Special Structural Walls Design Forces



18.10.3.3.1 If wall design actions are determined by 

nonlinear dynamic analysis (NLDA) procedures satisfying 

Appendix A, then design shear forces are as determined 

according to Appendix A.

18.10.3.3.2 If VuEh is determined by linear analysis (LA) 

procedures of the General Building Code (GBC), VuEh is 

amplified by the product 𝛀𝛀𝒗𝒗𝝎𝝎𝒗𝒗, where Ωv and ωv are 

defined in 18.10.3.3.3 through 18.10.3.3.5.

18.10.3 Special Structural Walls Design Forces



18.10.3.3.3 Ωv and ωv per Table 18.10.3.3.3, or per Ωv = 

Mpr/Mu at the critical section for flexure, where Mpr is 

calculated for axial force that includes the effects of E and 

the expected gravity loads, with expected gravity loads per 

ASCE 7, Section 16.3.2.
Condition Ωv ωv

hwcs/ℓw ≤ 1.0 1.0
1.01.0 < hwcs/ℓw < 2.0 Linear interpolation permitted 

between 1.0 and 1.5

hwcs/ℓw ≥ 2.0 1.5 0.8 + 0.09hn
1/3

18.10.3 Special Structural Walls Shear Forces



18.10.3.3.4 If the General Building Code (GBC) 
includes provisions to account for overstrength of 
the seismic-force-resisting system (SFRS), then 
𝛀𝛀𝒗𝒗𝝎𝝎𝒗𝒗 can be taken as the overstrength factor Ωo. 

18.10.3.3.5 If 𝛀𝛀𝒗𝒗𝝎𝝎𝒗𝒗 = Ωo, the redundancy factor, 
ρ, contained in the General Building Code (GBC) 
can be taken = 1.0 for determination of VuEh.

Per 21.2.4.1, strength reduction factor φ = 0.6

18.10.3 Special Structural Walls Shear Forces



18.10.7.6 Penetrations through coupling  beams

3c. 4 in.3a. Diagonal bar group
+2 in. each side

1. Max. 2 
penetrations

transverse to coupling 
beam plane; d ≤ [h/6, 
6 in.]max

3b. h/4



Strength reduction factor, Φ, for P-M interaction

ACI 318-19



21.2.2.3 For 
nonprestressed 
members subject to 
combined M and P 
with 0.1𝑓𝑓c’𝐴𝐴g ≤ Pn ≤ 
Pn,bal , φ computed from 
Table 21.2.2 shall not 
exceed that 
determined from linear 
interpolation between 
0.9 at 0.1 𝑓𝑓c’𝐴𝐴g and φcc 
at Pn,bal 

Strength reduction factor, Φ, for P-M interaction



T-shaped wall

Gr. 690 MPa

ρ = 0.8%

fc’ = 55 MPa

Strength reduction factor, Φ, for P-M interaction



22.5.5.1 Limits on Vc , nonprestressed members

22.5.5.1.1 Vc ≤
     Vc ≥
except Vc = 0 in cases (a) or (b): 
a) If elements are subjected to net axial tension. 
b) 18.6.5.2, beams of special moment frames or 

18.7.6.2.1, columns of special moment frames:
    Vc = 0 if both the following are true
  1) Pu including earthquake effects < Agfc’/20
  2) Earthquake-induced shear force, Ve , is 
   ≥ one-half the total required shear strength

'5 c wf b dλ
'

c wf b dλ



Development and anchorage of reinforcement

effective embedment depth, 
reinforcing bar—overall depth 
from the critical section through 
which the reinforcing bar 
transfers force to or from the 
surrounding concrete. 



Development and anchorage of reinforcement

reinforcing bar group— 
parallel reinforcing bars 
connecting two members or 
a member and a joint and 
developed in an anchorage 
region



Development and anchorage of reinforcement

25.4.1.5 Reinforcing bar groups in tension 
terminating in an anchorage region, must satisfy 
25.4.11 and development length requirements.

Source: J. Seo 2020



25.4.4.4 For beam-
column joints, parallel 
tie reinforcement shall 
be in accordance with 
25.4.4.4.1 through 
25.4.4.4.3. 

Development and anchorage of reinforcement

Att = area of legs of 
closed stirrups, ties, or 
hoops comprising 
parallel tie reinforcement



Stirrups Anchored with a Head

25.7.1.8.2 headed stirrups must satisfy (a) 
through (c): 
(a)Stirrups are deformed bars conforming to 

20.2.1.3 
(b)No. 9 or smaller, except in foundations with h > 

48 in., deformed bar is limited to ≤ No. 11
(c)Concrete shall be normalweight



25.7.1.8.3 Prevent headed 
stirrups from movement during 
concrete placement and 
arrange to satisfy (a) – (e): 
a) Clear concrete side cover to 

a headed stirrup leg ≥ 8db, 
b) Minimum of one longitudinal 

bar must be located 
between a headed stirrup 
leg and any member 
surface parallel to stirrup leg 

db

Stirrups anchored with heads



d) Except in foundations with      
h > 48 in., the end of each 
headed stirrup leg must be in 
contact with a longitudinal bar

e) Center-to-center spacing of 
headed stirrup legs ≥ 6db

f) Embedment length between 
midheight of member and 
bearing face of the head must 
be at least                           

 

 where fyt ≤ 60,000 psi

'0.014 /b yt cd f f

Stirrups anchored with heads



25.7.1.8.4 Headed stirrups are prohibited to be 
used for (a) through (e): 
(a) An alternative to, or component of, closed 

stirrups, ties, or hoops 
(b) Torsion reinforcement 
(c) Integrity reinforcement 
(d) Confining reinforcement for hooked bars or 

parallel ties for headed bars 
(e) Confining reinforcement for straight bar 

development or lap splices

Stirrups anchored with heads



Concrete in hot weather

26.5.5.1 The engineer must include the following 
temperature limits in the construction documents. 
(a) Temperature limits for concrete as delivered in 

hot weather 
(b) Maximum temperature of embedments, forms, 

and reinforcement before concrete placement 
in hot weather 

(c) Maximum allowable temperature decrease 
measured at the concrete surface during the 
first 24 hours after thermal protection is 
removed



Concrete in hot weather

26.5.5.2 Compliance requirements: 
(a) The contractor must submit a hot weather 
concreting plan to the Licensed Design 
Professional (Engineer) for review



Appendix C – Sustainability and Resilience

C.2.1 This appendix provides requirements for 
the sustainable design and resilient design of 
structures when required by the owner or the 
authority having jurisdiction. 
C.2.2 The requirements of Appendix C shall be in 
addition to those in Chapters 1 through 26. 



C.2.3 If the provisions of Appendix C are 
incorporated in a design, the Licensed Design 
Professional (Engineer) must identify and state 
the applicable sustainability and resilience 
requirements in the construction documents. 

Appendix C – Sustainability and Resilience



Evaluation of Sustainability of Structural 
Concrete Systems

C.3.1 If structural system sustainability is to be 
quantified, an assessment is required. The 
assessment should satisfy (a) and (b). 
(a) The quantification is part of a whole building 

life cycle assessment (WBLCA) conducted per 
ASTM E2921 



Evaluation of Sustainability of Structural 
Concrete Systems

(a) .

(b) The WBLCA shall include the following: 
1) At a minimum, the environmental impact categories 

included in the WBLCA must include GWP, 
acidification potential, eutrophication potential, 
ozone depletion potential, and smog potential. 

2) The LCI categories included in the WBLCA must 
include water consumption, solid waste, total 
energy demand, and total nonrenewable energy 
demand.

3) Could include operational energy in the WBLCA. 



Appendix B–Performance-based Wind Design

B.2.1 Provisions of this Appendix are in addition 
to ASCE/SEI 7 and the general building code 
requirements for performance-based wind design 
or evaluation of the main wind-force-resisting 
system of reinforced concrete structures
B.2.2 Provisions of Appendix B are in addition to 
the provisions of Chapters 1 through 26, 
excluding Chapter 18 and Appendix A, unless 
specifically referenced. 



B.3.1 Operational performance evaluation (a), 
(b), or (c) can be used: 
(a) Linear static analysis 
(b) Linear response history analysis 
(c) Nonlinear response history analysis

Appendix B–Performance-based Wind Design



B.3.2 For continuous occupancy, limited interruption 
performance objective, use linear static analysis to 
evaluate minimum strength requirements followed by (a), 
(b), or (c): 
(a) Method 1: Linear or nonlinear response history 

analysis meeting the requirements of B.11
(b) Method 2: Nonlinear response history analysis with a 

reliability-based conditional probability assessment 
meeting the requirements of B.12 

(c) Method 3: Probabilistic Nonlinear response history 
analysis with a fully coupled reliability assessment 
meeting the requirements of B.12 

Appendix B–Performance-based Wind Design



Thank you
For the most up-to-date information please 

visit the American Concrete Institute at:
www.concrete.org
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