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▣ Assis t  Nick Brim le y a n d  Sh a w n  Ka lyn  w it h  t h e  b u sin e ss  o f t h e  SCA 
Te ch n ica l Ma rke t in g  Co m m it t e e  (TMC) a n d  w it h  re sp o n d in g  t o  SCA 
Te ch n ica l In q u irie s

▣ Re p re se n t  SCA o n  va rio u s t e ch n ica l co m m it t e e s  a n d  t a sk g ro u p s:
□ ASTM C0 9.27 Sla g  Ce m e n t
□ Jo in t  AASHTO/ASTM Ha rm o n iza t io n  Ta sk Gro u p  (JAAHTG)
□ ACI 233 – Gro u n d  Sla g  in  Co n cre t e
□ FHW A Su st a in a b le  P a ve m e n t s  P ro g ra m
□ ASHRAE 18 9.1 St a n d a rd  fo r t h e  De sig n  o f Hig h -P e rfo rm a n ce  Gre e n  

Bu ild in g s Exce p t  Lo w -Rise  Re sid e n t ia l Bu ild in g s W G9 Ma t e ria ls  & 
Re so u rce s

□ Allia n ce  fo r Co n cre t e  Co d e s & St a n d a rd s (ACCS) 
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Re c e n t  p re s e n t a t io n  b y Dr. P e t e r  Ta ylo r , 
Na t io n a l Co n c re t e  P a ve m e n t  Te c h n o lo g y Ce n t e r ,  
Io w a  St a t e  Un ive rs it y  

D id  a n yo n e  c a t c h  t h is  p re s e n t a t io n ?  
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▣ Brie fly re vie w  cu rre n t  s t a n d a rd s, 
sp e c ifica t io n s a n d  g u id e s re la t e d  t o  s la g  
ce m e n t  u se  in   co n c re t e  (Bu ild in g  Co d e , 
Re sid e n t ia l, DOT)

▣ Discu ss  cu rre n t , n e w , u p co m in g  s t a n d a rd s, 
g u id e s re la t e d  t o  s u s t a in a b le  co n c re t e  
co n st ru c t io n  a n d  lo w  ca rb o n  co n c re t e

▣ Exa m p le s Sp e c ifica t ion s: Ne w  a n d  Old

4

Ob je c t ive s :
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W h y Sp e c ify Sla g  Ce m e n t ?  

Ma n y Be n e fit s :

• Effe c t s  o n  P la s t ic  Co n c re t e
• Se t  t im e
• Re d u c e d  ra t e  o f s lu m p  lo s s
• Be t t e r  c o n c re t e  w o rk a b ilit y
• Im p ro ve d  fin is h  a b ilit y

• Effe c t s  o n  Ha rd e n e d  Co n c re t e
• Hig h e r c o m p re s s ive  a n d  

fle xu ra l s t re n g t h s
• Lig h t e r  c o lo r
• Re d u c e d  e a rly ra t e  o f h e a t  

g e n e ra t io n  (m a s s  c o n c re t e )
• Re d u c e d  p e rm e a b ilit y

• Du ra b ilit y
• In c re a s e  s u lfa t e  re s is t a n c e
• ASR Mit ig a t io n
• Re d u c e d  p e rm e a b ilit y/c h lo rid e  

in g re s s  

• Su s t a in a b ilit y 
• Lo w e rs  e m b o d ie d  c a rb o n  o f 

c o n c re t e  m ix
• Is  a  re c o ve re d  m a t e ria l 
• Re d u c e s  u s e  o f virg in  ra w  

m a t e ria ls  
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St a n d a rd  Sp e c ific a t io n s  

• ASTM C9 8 9 /C9 8 9 M-24  a n d  AASHTO M30 2 St a n d a rd  Sp e c ifica t io n  fo r Sla g  
Ce m e n t  fo r Use  in  Co n cre t e  a n d  Mo rt a r 

• Ma t e ria l d e sc rib e d  in  t h is  sp e c ifica t io n  ca n  b e  u se d  fo r b le n d in g  w it h  p o rt la n d  
ce m e n t  t o  m e e t  C595/C595M o r a s  a  se p a ra t e  in g re d ie n t  in  co n cre t e .

• Sp e c ifie d  t h ro u g h  a  Sla g  Ac t ivit y In d e x t o  c la ss ify t h re e  g ra d e s  o f s la g  ce m e n t  
(8 0 , 10 0  a n d  120 )
 C9 8 9 /C9 8 9 M-24  a d d s re fe re n ce  ce m e n t  Typ e  IL fo r s la g  a c t ivit y t e s t s      
 M30 2 -24  e xp e c t e d  t o  b e  p u b lish e d  in  Ju ly 20 24

Slag cement as a Supplementary Cementitious Material (SCM) in concrete:
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St a n d a rd  Sp e c ific a t io n s  

• ASTM C59 5/C59 5M-23 a n d  AASHTO M24 0  St a n d a rd  Sp e c ifica t io n s fo r Ble n d e d  
Hyd ra u lic  Ce m e n t s

• P e rt a in s  t o  b le n d e d  h yd ra u lic  ce m e n t s  fo r b o t h  g e n e ra l a n d  sp e c ia l a p p lica t ion s, 
u sin g  s la g  o r p o zzo la n , o r b o t h , w it h  p o rt la n d  ce m e n t , o r P o rt la n d  ce m e n t  
c lin ke r o r s la g  w it h  lim e .  Typ e s o f b le n d e d  ce m e n t s  u t ilizin g  s la g  a re :

 Typ e  IS – P o rt la n d  b la s t -fu rn a c e  s la g  
 Typ e  IT -  Te rn a ry b le n d e d  c e m e n t

Slag cement as a material used in blended cements:
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Re fe re n c e  Gu id e  o n  Sla g  Ce m e n t  

ACI 233R-17 Guide to the Use of Slag Cement in Concrete and Mortar

ACI 233
CHAPTER 1—GENERAL INFORMATION
CHAPTER 2—DEFINITIONS
CHAPTER 3—PROPERTIES AND PRODUCT TYPES
CHAPTER 4—STORAGE, HANDLING, AND BATCHING
CHAPTER 5—PROPORTIONING CONCRETE CONTAINING SLAG CEMENT
CHAPTER 6—EFFECTS ON PROPERTIES OF FRESH CONCRETE
CHAPTER 7—EFFECTS ON PROPERTIES OF HARDENED CONCRETE AND MORTAR
CHAPTER 8—SLAG CEMENT APPLICATIONS
CHAPTER 9—SUSTAINABLE DEVELOPMENT

Currently under review/update by ACI 233 Ground Slag in Concrete  
Committee
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Re fe re n c e  in  ACI CODE 318 -19 (22)

ACI 318-19(22) Building Code Requirements for Structural Concrete 
CHAPTER 19 CONCRETE: DESIGN AND DURABILITY REQUIREMENTS
 
Durability:
Exposure Categories for concrete:
F- Moisture and cycles of freezing and thawing (class 0-3)
S- In contact with soil or water containing deleterious amounts of water-soluble sulfate ions.
W- In contact with water
C- nonprestressed and prestressed concrete requiring additional protection from corrosion 
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Re fe re n c e  in  ACI CODE 318 -19 (22)

ACI 318-19(22) Building Code Requirements for Structural Concrete 

CHAPTER 26  CONSTRUTION DOCUMENTS AND INSPECTION
 26.4 Concrete Materials and mixture requirements
 26.4.1.1 Cementitious materials – Slag cement (C989)
 26.4.2.2 Compliance requirements in Table 26.4.2.2(b), limits on slag cement for Class F3 (50%)*
 *ACI 201.2R-16 Guide to Durable Concrete - Explanation for restriction. (Modification of the air void system as well as superficial changes to      

W/CM, hand work only.  
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Re fe re n c e  Sp e c ific a t io n  ACI 30 1-20   

ACI 301-20 Specification for Concrete Construction 

CHAPTER 4 PRODUCTS
4.2.1(e) Slag cement conforming to ASTM C989/C989M 
Table 4.2.1.1(b) Limits on SCMs for concrete assigned to Exposure Categories Class F3

OPTIONAL REQUIREMENTS CHECKLIST
 8.1.3 Mass concrete
 8.2.1.1 Alternate requirements to Section 4
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Re fe re n c e  in  ACI 332-20  

ACI 332-20 Code Requirements for Residential Concrete 

CHAPTER 5 CONCRETE REQUIREMENTS
 Exposure Categories for concrete members (RF, RS, RC):
 5.1 – Exposure classes shall be assigned to concrete members based on severity of the anticipated 

exposure for each category of Table 5.1.1 or as determined by the building official.
  
 RF freezing and thawing (0-4)
 RS sulfate (0-3)
 RC corrosion protection of reinforcement (0-2)

 Table 5.4.2 Restrictions on requirements for exposure RF3 and RF4 (exposed to deicing chemicals)
 Slag conforming to ASTM C989/C989M (50%)
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SCA In fo rm a t io n  Sh e e t s

13
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Su s t a in a b ilit y/Lo w  Ca rb o n  Co n c re t e  – Ro le  o f Sla g  Ce m e n t  

▣ Legislation with Global Warming Potential limits tracking to zero with time
▣ Large scale implementation of current sustainable practices
▣ Owners targeting carbon neutrality goals
▣ Significant innovations in materials and processes

Several upcoming proposed NEW Standards, Codes and Guides, and other:
ACI 318-25 Building Code Requirements for Structural Concrete with Appendix on Sustainability (in development)
ACI 323-25 Low Carbon Concrete Code (References ACI 301, 318 and 332) Out for public comment
ASTM proposed ballots addressing C595 Type IT revision, new Type IC definition?
Guide for Reducing Cradle-to Gate Embodied Carbon Emissions for Paving Concrete – interim guide (National 
Concrete Pavement Technology Center, w/support of FHWA), Table 2C-Summary of Slag Cement, under review
Public interest groups outside the cement and concrete industry developing standards and guides.  (Example: Ann 
Arbor, MI Low – Embodied Carbon Materials Resource Guide)
RMI (Rocky Mountain Institute) download “The Road to Decarbonization: Unlocking State DOT Concrete Specifications
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▣ RMI website and location of article:
□ https://rmi.org/the-road-to-decarbonization-

unlocking-state-dot-concrete-specifications/

15

W h a t  a b o u t  DOT s p e c ific a t io n s ?  

“Supplementary cementitious materials (SCMs), such as slag 
and fly ash, as well as portland limestone cement (PLC or Type 
1L), have all been used successfully by state DOTs. Even with the 
wide availability of these materials,. however, state DOTs face 
constraints in maximizing their use due to overly prescriptive 
criteria in their concrete material specifications”

“Revising these specifications offers a pathway for DOTs to 
improve their concrete mixes and reduce carbon emissions. By 
optimizing specifications to lower cement use and increase SCM 
use, DOTs have the potential to slash their carbon emissions by 
an impressive 32%.”

https://rmi.org/the-road-to-decarbonization-unlocking-state-dot-concrete-specifications/
https://rmi.org/the-road-to-decarbonization-unlocking-state-dot-concrete-specifications/
https://rmi.org/the-road-to-decarbonization-unlocking-state-dot-concrete-specifications/
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RMI St u d y o f 15 St a t e  DOTs  

Three Key Insights:

1. DOTs should remove cement limits. Removing limits can 
serve as a catalyst for innovation in concrete mid designs, 
promote carbon reduction, explore emerging materials.

2. DOTs can slash emissions through simple specification 
changes. By tracking and reporting GHG emissions, it will 
provide states with a clear understanding of potential GHG 
impacts. 

3. DOTs should pursue the following specification 
adjustments to reduce emissions today.
□ Remove minimum cement limits
□ Expand SCM maximum limits to allow for greater 

cement reductions
□ Revise approved material lists to enable wider use 

of blended cements and emerging alternate SCMs 
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ACI CODE 323 - Lo w  Ca rb o n  Co n c re t e  (d ra ft  d o c u m e n t )  

▣ Established Global Warming Potential (GWP) limits for 
concrete mixtures based on regional benchmarks 
provided by NRMCA or local authority.

▣ Utilizes LCA reports, EPDs and LCA tools

▣ GWP limits assigned to a class of concrete based on 28 
day compressive strength

▣ Ch. 5 Applies to building projects within scope of ACI 
318, 301, 332) 

▣ Ch. 6 Applies to concrete pavement and hardscape 
within scope of ACI 330, 325, FAA A/C 150-5370-10H, 
State DOTs

▣ Ch. 6 Applies to bridge superstructure, substructure, 
deep foundations and associated ancillary concrete 
within scope of AASHTO LRFD Bridge Design 
Specifications, 9th Edition, 2020.

▣ Ch 8 Other structures within ACI requirements. 
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Cit y o f An n  Arb o r, MI - Lo w  Em b o d ie d  Ca rb o n  W h it e  P a p e r    

▣ Task Force charged with developing recommendations 
for Concrete specifications that will lower embodied 
carbon. (Also done for steel)

▣ Develop recommendations that may need further 
research, market transformation or industry & 
professional education before implementing. 

▣ Discuss strategies and policies that reinforce & promote 
these materials. 

▣ Information referenced in City of Ann Arbor Low –
Embodied Carbon Materials Resource Guide 

▣ Task Force Principles:
1. Maximize the use of Portland Limestone Cement
2. Use well-graded aggregates
3. Maximize the use of Supplementary 

Cementitious Materials
4. Specifications should be performance based and 

include GWP as a criteria
5. Increase the long-term performance potential of 

concrete 
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W h a t  w e  a re  t ryin g  t o  a vo id  is …Ou t d a t e d  Sp e c ific a t io n s  

Exa m p le : Ma ss  Co n cre t e  P ro je c t

19
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Sla g  Ce m e n t : Ove rvie w  o f Ke y St a n d a rd s , Sp e c ific a t io n s  a n d  Gu id e s
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Th a n k yo u !
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