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Project Background

Goal: Demonstrate the use of lower carbon concrete for the
construction of tilt -up wall panels used for the construction of
AWS data centers

AAchi eve desired concrete prope.i
three days

Three full-scale mock-up tilt -up wall panels utilizing three concrete
mixtures with varying degrees of embodied carbon

Extensive laboratory and field data collected to be shared to
facilitate broader adoption of low carbon concrete

WIE



Concrete Mixtures

A Mix 1 8 Control was an ASTM C595 Type IL blended cement mix with
proportions commonly used in tilt -up wall construction in AWS Data Centers

A Estimated embodied carbon 209 kg CO, eq from draft EPD

A Mix 2 825% Slag Cement was identical to Mix 1, but 25% of the ASTM C595
Type IL cement was replaced with ASTM C989 slag cement

A Estimated carbon reduction is 19% as compared to control from draft EPD

A Mix 3 8 C1157 contained a proprietary blend of cementitious materials which
conforms to ASTM C1157,Standard Performance Specification for Hydraulic
Cement

A Estimated carbon reduction is 52% as compared to control from draft EPDs
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Mix 1-Control | Mix 2-25% SC| _Mix 3-C1157
564 423 -

Type IL Cement Holcim St. Gen, MO  Ibs/yd?

Slag Cement Holcim, Chicago, IL  Ibs/yd? -- 141 --
C1157 cement Ozinga, Chicago, IL  Ibs/yd? -- -- 750
Coarse aggregate Bluff City Materials lbs/yd? 1775 1780 1740
Fine aggregate Madison County Sand Ibs/yd?3 1420 1400 1240
Water n/a lbs/yd? 271 271 237
JEBRCIMECES  ADVACAST 600, GCP fl. oz. 26 26 30
Reducer
WD) ADVAXT,GCP fl.oz. - - 22
Admixture
Rheology modifying  VEVINCESITS W ete - TR ed - - 45
Admixture
Accelerating 0Z set fl. oz. - - 262.5
Admixture
w/cm (w/o admixtures) -- -- 0.48 0.48 0.32
w/cm (w/ admixtures) -- -- 0.48 0.48 0.34
Target Air Content -- % 1.5 1.5 1.5
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Laboratory Evaluation Program

A Fresh concrete properties

A Sump (range: 6 to 8 in; ASTM C143), air content (< 2.5%; ASTM C231),
unit weight (ASTM C138) and temperature (ASTM C1064)

A Setting time (ASTM C403), heat of hydration (ASTM C1702),
bleeding potential (ASTM C232)

A Hardened concrete properties

A Compressive strength (ASTM C39), splitting tensile strength (ASTM
C469), elastic modulus (ASTM C469), drying shrinkage (ASTM C157),
coefficient of thermal expansion (AASHTO T 336), bulk resistivity
(AASHTO T 402), and maturity (ASTM C1074)
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Laboratory Results: Fresh Properties

Test Unit Mix 1- Mix 2-25% | Mix 3-C1157
Control SC

BEII ASTM C143 in.
ASTM C1064 °F 74 74 77
ASTM C138 Ib/ft3 148 7 149 4 150 5

Air content ASTM C231

Test Unit Mix 1- Mix 2-25% | Mix 3-C1157
Control SC

Setting time, ASTM C403 h:m 3:20 3:15
Initial
ASTM C403 h:mm 4:40 4:40 7:10
Final
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Laboratory Results: Total Heat Generated (J/Q)

165 207 232 269
76 92 98 110
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Laboratory Results: Bleeding
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Splitting
Tenslile
Strength
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Laboratory Test Results: Bulk Resistivity (OhAam)

Age (days) | Mix 1- Control Mix 2-25% SC | Mix 3- c1157

64.9 103.1 992.3 100 % R.H (Moist room
35 52.4 86.6 749.0 Submerged in SPS
56 53.8 92.1 920.2 Submerged in SPS

55.2 105.8 973 Submerged in SPS
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Summary of Laboratory Properties

1 All three mixtures are workable, but the thixotropic properties of Mix
3 would likely require more effort during placement and finishing

1 The low bleed of Mix 3 means early curing will be needed to reduce
the risk of plastic shrinkage cracking

1 The heat of hydration and early strength gain characteristics suggest
that Mixes 1 and 2 will behave similarly

1  Mix 3 may slow construction during cooler temperatures
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Summary of Laboratory Results

1 The lower early strength gain of Mix 3, coupled with higher stiffness
and higher CTE, increases the risk of restrained thermal cracking at
early ages

! The lower overall shrinkage of Mix 3 reduces the risk of drying
shrinkage cracking at later ages

1 Mix 2 has significantly higher resistivity compared to Mix 1,
suggesting it is less permeable

1 Resistivity measurements suggest that Mix 3 is significantly less
permeable than the other two mixes, although this would need
to be further verified through more direct means
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The Site




A Bit Cool
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Blasting Ice Off of Slab
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