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Abstract 

The Engineer Research and Development Center, Geotechnical and Struc-
tures Lab (ERDC-GSL) has used Fort Polk as a large-scale testing site for 
many years. Many cementitious materials have been developed for design 
validation testing. These cementitious materials, their constituents, and 
their mechanical properties often went undocumented, making it difficult 
for researchers to replicate or draw comparison from previous testing. 
This report aims to begin a process of detailed cementitious material re-
ports for all research efforts in the region. 

The objective of this report is to document the development of a field 
castable 6 ksi sanded grout mixture and a 7 ksi sanded grout mixture used 
in experimental testing programs at Fort Polk in January 2014 and Febru-
ary 2015. 

GSL required the development of a 6 ksi and 7 ksi mixture for testing 
scaled bridge columns. The reduced scaling of the test members resulted 
in very small rebar spacing. These designs lead to the development of very 
flowable specialized grouts.  

This report details the development of this specialized grout for the pur-
pose of aiding future cementitious mixture developments in the region. 
These results are applicable to efforts where reduced scaling reduces the 
spacing between scaled reinforcing where all aggregates in the concrete 
mix would not fit between reinforcing. 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. 
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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Unit Conversion Factors 

Multiply By To Obtain 

cubic feet 0.02831685 cubic meters 

cubic inches 1.6387064 E-05 cubic meters 

cubic yards 0.7645549 cubic meters 

degrees Fahrenheit (F-32)/1.8 degrees Celsius 

feet 0.3048 meters 

foot-pounds force 1.355818 joules 

gallons (U.S. liquid) 3.785412 E-03 cubic meters 

inches 0.0254 meters 

ounces (U.S. fluid) 2.957353 E-05 cubic meters 

pounds (force) 4.448222 newtons 

pounds (force) per square foot 47.88026 pascals 

pounds (force) per square inch 6.894757 kilopascals 

pounds (mass) 0.45359237 kilograms 

pounds (mass) per cubic foot 16.01846 kilograms per cubic meter 

pounds (mass) per square foot 4.882428 kilograms per square meter 

yards 0.9144 meters 
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1 Introduction 

1.1 Background 

The Engineer Research and Development Center, Geotechnical and Struc-
tures Lab (ERDC-GSL) has used Fort Polk as a large-scale testing site for 
many years. Over the years, many cementitious materials have been devel-
oped for design validation testing that ranges from small arms fire to full 
scale blast effects. These cementitious materials, their constituents, and 
their mechanical properties often go undocumented, which makes it diffi-
cult for future researchers to replicate or draw comparison from previous 
testing programs. This report aims to begin a process of detailed cementi-
tious material reports for all research efforts in the Fort Polk region.  

In January 2014, Weidlinger Associates, Inc. (WAI*), partnered with the 
Geotechnical and Structures Laboratory under Cooperative Agreement C-
13-GSL-06 for the testing of three variations of a recommended protection 
design for a specified bridge column against a simulated explosive threat. 
Each column was outfitted with armoring designs that upon validation was 
implemented as the final protective design measure. These tests were con-
ducted on reduced-scale replicas of an actual bridge column. 

Originally, the construction of the three scaled columns called for a scaled 
mixture proportion with a target strength of 6,000 psi at 28 days, and with 
a target elastic modulus to be determined by Ec=wc1.5×33√(f’c), where 
wc is the density of concrete in pounds per cubic foot (pcf). The sieve anal-

ysis of the largest aggregate provided for the full-scale mixture had a nom-
inal maximum aggregate size (NMSA) of ¾ inch. The geometry of the 
scaled column to be cast was approximately 3- by 5- by 21-ft column with a 
chamfered bottom edge. GSL personnel determined that these members 
would be best if cast horizontally using steel formwork. The top face of 
each member was to be left open during placement, and then the armoring 
design would be implemented prior to initial set. The steel forms for one of 
the scaled columns can be seen in Figure 1. These columns were designed 
with a tight reinforcement scheme that that can be seen in Figure 1 as well.  

                                                                 

* Now known as Thornton, Tomasetti, Weidlinger Applied Science Practice. 
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Due to the tight reinforcement configuration seen in Figure 1, it was de-
cided to not include any coarse aggregates in these concrete mixtures. The 
removal of the coarse aggregate would produce an elastic modulus lower 
than what would be predicted by the formula above. Therefore, the con-
crete needed was tested according to ASTM 469 to determine elastic mod-
ulus and Poisson’s Ratio. This test was performed in addition to standard 
fresh and hardened property tests detailed in the fresh and hardened 
property section within this report.  

Figure 1. The 6 ksi column geometry (left) and reinforcement (right). 

 

In 2015, in a similar project with the Federal Highway Administration 
(FHWA) under a partnership between Parsons Brinkerhoff and GSL as 
part of C-15-GSL-01, it was required to test a different armoring design on 
a reduced-scale reinforced concrete box-shaped bridge column with cham-
fered corners and a hollow center. The box-shaped column can be seen in 
Figure 2. The box column dimensions were approximately 7- by 7- by 17 ft. 

Structures and Engineering Branch (StEB) and Concrete and Materials 
Branch (CMB) personnel determined that due to the hollow cross section 
and overall length of the specimen that this test article could not be cast 
vertically or horizontally. These determinations were made after consider-
ing safety during test article placement, and concrete consolidation during 
placement. Therefore, a placement technique was developed that involved 
pumping the desired mixture into an inclined and fully incased steel form-
work. The placement technique is detailed in the 7 ksi field placement sec-
tion. 
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Figure 2. The 7 ksi column cross-section (left) and inclined steel formwork (right). 

 

1.2 Objective 

The objective of this report is to document the development of a field 
castable 6 ksi sanded grout mixture and a 7 ksi sanded grout mixture used 
in full-scale experimental testing programs at Fort Polk in Leesville, LA. 
To accomplish this objective this report includes: 

1. Identifying and sourcing the constituent materials that were used to 
produce the grout mixtures. 

2. Developing and selecting a candidate mixture proportion appropriate 
for each project’s requirements. 

3. Mechanical testing of the candidate mixtures to determine the uncon-
fined mechanical properties, and documenting the results. 

4. Providing guidance for the placement of each test item using the candi-
date mixtures produced with the local concrete producer. 

5. Mechanical testing of the field cast mixtures to determine the uncon-
fined compressive strength, density, and elastic modulus. 
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2 Constituent Materials 

Although the same ready mix provider, Port Aggregates, Inc., Leesville, 
LA, was used in both years, there was a substantial change in constituent 
materials from the 6 ksi mixture developed in 2014 to the 7 ksi mixture 
developed in 2015. During that span between mixture designs, Port 
Aggregates, Inc., transferred from using Grace Construction Product’s 
admixtures to using Master Builders Solutions by BASF Corporation 
admixtures. The concrete sand source was changed as well. These changes 
are described in each material section below. 

2.1 6 ksi sanded grout (2014) 

In order to proportion a 7 ksi grout mixture for use at Fort Polk, samples 
of constituent materials were taken from Port Aggregates, Inc., Leesville, 
LA, and delivered to the CMB laboratory in Vicksburg, MS. This material 
was comprised of several constituents including: an ASTM C150 Type I/II 
Portland cement, silica fume, concrete sand, colloidal silica, water-
reducing admixture (WRA), and a high range water reducing admixture 
(HRWRA). The cement, sand, WRA, and HRWRA were all sampled from 
Port Aggregates, whereas the silica fume and colloidal silica were supplied 
by CMB. Material data sheets were also supplied by the manufacturer of 
each constituent material. This information is available in Appendix A. 
Information obtained from these data sheets was used in the development 
of the 6 ksi grout mixture proportion. 

A mixture proportion for the actual 6 ksi mixture used in the construction 
of the full-scale bridge that this experiment was modeling was not pro-
vided. Therefore, it was difficult to determine what cementitious materials 
were used in the full-scale mixture proportion. Fly Ash (preferable class F) 
is commonly used in mass concrete applications, but the amount of fly ash 
(if any) used in the full-scale mixture proportion was unknown. The wa-
ter/cement and cement paste/aggregate ratios were also unknown for the 
full-scale mixture. 

2.2 7 ksi sanded grout (2015) 

The proportion for the 7 ksi grout was based off of the 6 ksi sanded grout 
mixture proportion. 
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2.3 Portland cement 

The cement source stayed the same throughout the 6 ksi and 7 ksi sanded 
grout design and field placement process. Ash Grove Cement Company lo-
cated in Foreman, Arkansas produced the Portland cement. Mill tickets 
detailing the chemical composition of the cement were provided by Port 
Aggregates, Inc. The cement mill certification can be found in Appendix 
A.1. Commonly called a Type I/II cement, this cement met the require-
ments for ASTM C 150 Type I and Type II. A Type I is a standard cement 
for use when special properties specified for any other type of cement are 
not required, and Type II is for general use when moderate sulfate re-
sistance is desired. Type I/II cement is common in the southeast United 
States. 

Portland cement chemical analysis certificates are generally published by 
the manufacturer on a monthly basis. The differences between chemical 
composition of the cement used during laboratory mixture proportioning 
and the composition of the cement used during field placement were 
negligible. 

2.4 Silica fume 

The silica fume used for both the 6 ksi and 7 ksi sanded grouts was Elkem 
ES 900W, and was produced by Elkem Silicon Materials.* The ES 900W 
was purchased directly from Elkem by CMB personnel, and is not supplied 
by Port Aggregates, Inc. The silica fume was commonly available through-
out the United States at that time. It does not meet ASTM C1240 specifica-
tions, as it is produced as a byproduct of a zirconium alloys electric arc 
furnace instead of the specified elemental silicon or ferro-silicon alloys 
electric arc furnaces. It is however, still a very fine pozzolanic material 
comprised mostly of amorphous silica. This silica fume is a very light col-
ored grey and has high silica content with low carbon content. A product 
data sheet can be found in Appendix A.2. 

                                                                 

* Note: Elkem ES900W has been discontinued since Elkem’s source for this silica fume has become 
unavailable.  
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2.5 Aggregates 

Only fine aggregate was used in the proportioning of these mixtures. No 
coarse aggregate was present in any of the mixtures.  

2.5.1 6 ksi sanded grout (2014) 

The only aggregate used in this mixture proportion was concrete sand 
known as Grayson Sand. The Grayson Sand was sampled from Port Aggre-
gates, Inc., Leesville, LA. Port Aggregates, Inc., Leesville obtained the 
Grayson sand from Larry Grayson & Son Trucking in the greater Alexan-
dria/Woodworth, LA region. This sand had a slightly higher percent pass-
ing the No. 16 and No. 30 sieve than what is allowed by ASTM C 33.  

The Concrete and Materials Branch’s aggregate laboratory performed 
standard characterization tests on the Grayson sand. The results from 
those tests are documented in Appendix A.3.1.1. This testing was done in 
accordance with ASTM C 117, C 128, and C 136. CMB’s testing showed the 
same Specific Gravity (SG), a slightly different absorption, and slightly dif-
ferent gradations from the testing performed by Port Aggregates. CMB 
gradations show about 8.5% more passing through the #30 sieve. The test 
results for this aggregate as performed by Port Aggregates are listed in Ap-
pendix A.3.1.2. Overall, these slight differences should not raise any mix-
ture proportion concerns. 

2.5.2 7 ksi sanded grout (2015) 

By the end of the 2014 calendar year Port Aggregates, Inc. had stopped us-
ing the Grayson sand. In a phone conversation with the Quality Control 
Manager for Port Aggregates, Inc., Warner Hanks reported, “The Grayson 
sand is currently too far out of ASTM C 33 compliance, and the supplier is 
unwilling to correct it.” The ‘new’ sand used in 2015 is Trinity Sand, which 
is obtained from Trinity Materials, Inc. located in Merryville, LA. An ag-
gregate gradation report was supplied by Port Aggregates for the Trinity 
sand and can be seen in Appendix A.3.2. Due to project time constraints, 
this aggregate was not tested by CMB.  



ERDC/GSL TR-19-37  7 

2.6 Chemical admixtures 

2.6.1 6 ksi sanded grout (2014) 

Three chemical admixtures for concrete, Adva© 190, Zyla© 610, Recover©, 
and Cembinder N8©, were used in the 6 ksi sanded grout mixture propor-
tions. The Adva© 190, Zyla© 610, and Recover© are all produced by Grace 
Construction Products and were sampled from the Port Aggregates, Inc., 
Leesville batch plant. Adva© 190 is advertised by the producer as a 
HRWRA meeting the criteria for ASTM C 494 (ASTM 2013f) type A and 
type F admixtures. Zyla© 610 is advertised as a WRA meeting the criteria 
for ASTM C 494 (ASTM 2013f) type A and type D admixture. Recover© is 
advertised as a hydration stabilizer meeting the criteria for ASTM C 494 
(2013a) type D admixtures. Product data sheets provided by Grace Con-
struction Products for each of these three admixtures are included in Ap-
pendix A.4.1. 

The Cembinder N8© is produced by AkzoNobel. It is an alkaline, aqueous 
dispersion of colloidal silica that is approximately 50% solids by weight. 
Cembinder N8© is a specialty product designed for use in concrete to con-
trol stability segregation and water loss. This admixture was primarily 
used in these mixture proportions in an effort to avoid segregation and 
bleeding. It was batched as a percent replacement of total cement, whereas 
all other admixtures were batched as fluid ounces per 100 kilograms of ce-
ment. This product was purchased directly from AkzoNobel, and was 
taken to the Port Aggregates, Inc., Leesville batch plant by CMB personnel. 
CMB personnel manually dosed the Cembinder N8© into the concrete 
mixture.  

Amber Defoamer was used to reduce the air content of these mixtures. A 
data sheet for this defoaming agent is unavailable since the product was 
discontinued. It was not used in the 7 ksi mixtures. 

2.6.2 7 ksi sanded grout (2015) 

Between the field placement of the 2014 scaled-bridge columns and the in-
itial 2015 efforts, Port Aggregates switched from Grace Construction Prod-
ucts admixtures to Master Builders Solutions by BASF admixtures. These 
changes were incorporated into the mixture proportion. The new WRA be-
came Pozzolith 80, and the HRWRA became PS 1466. These products per-
formed comparably to the Grace Construction Products admixtures used 
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the previous year. The data sheets are included in Appendix A.4.2. PS 1466 
has since been renamed to MasterGlenium 1466. 
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3 Testing Procedures 

The testing procedures stayed the same for both 2014 and 2015 efforts. 
The fresh and hardened property results for each trial mixture can be 
found in their respective appendices. The testing results for the field cast 
mixtures will be discussed in the field placement section.  

3.1 Fresh properties 

The fresh properties measured were temperature, slump, air content, and 
unit weight. Fresh temperature was recorded in accordance with ASTM 
C 1064. Slump was determined in compliance with ASTM C 143. Also, 
each mixtures’ respective flow was measured post slump by using a yard 
stick to measure the circumference of the slump. These data are presented 
in the appendices as “Flow.” Air content was measured using the pressure 
method outlined in ASTM C 231. Unit weight was measured in accordance 
with ASTM C 138. 

3.2 Hardened properties 

Three hardened properties were measured. Hardened density was meas-
ured in compliance with ASTM C 39. Unconfined compressive strength 
(UCS) was determined in accordance with ASTM C 39. The static modulus 
of elasticity was determined according to ASTM C 469. 
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4 Mixture Proportioning 

4.1 6 ksi sanded grout mixture proportioning (2014) 

4.1.1 6 ksi selection criteria 

Due to the amount of time required to conduct and analyze Elastic Modu-
lus and Poison’s ratio (E&P) testing on specimens, UCS and slump tests 
were critical measurements for refining mixture proportions. The design 
UCS for this mixture was 6 ksi at 28 days age, with a tolerance of +/- 500 
psi. A slump of at least 10 inches (in.) or greater was also desired due to 
the difficulty of casting a large column that was expected to have a very 
tight steel rebar reinforcement spacing. The densities were recorded for 
each mixture as well. 

4.1.2 6 ksi aggregate selection and optimization 

The tight rebar reinforcement configuration influenced the reason the 
mixture was designed with only concrete sand. By designing the mixture 
with concrete sand as the only aggregate, it was known that the concrete 
density would be reduced and the resulting modulus could be reduced as 
well. The material deficiencies from only using a fine aggregate were con-
sidered; however, it was decided that the ability to fully cast each test spec-
imen without the potential for any major voids would be more beneficial. 

4.1.3 6 ksi trial mixture compressive strength results 

Figure 3 depicts the strength development with the time each of the thir-
teen trial batches were cast in the CMB laboratory. Trial (T) 3 was never 
cast due to fresh property results obtained during the casting of Trials 1 
and 2. Information on the mixture proportions, unconfined compressive 
strength, and fresh properties of each batch can be found in Appendix B.1. 
Trial 12 was ultimately selected as the optimal mix design for field place-
ment. 
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Figure 3. Summary of UCS results of Fort Polk 6 ksi sanded grout trials cast in 
Vicksburg, MS. 

 

4.2 7 ksi sanded grout mixture proportioning (2015) 

4.2.1 7 ksi selection criteria 

Similar to the 6 ksi selection criteria, the UCS and slump tests were critical 
measurements for refining mixture proportions. The design UCS for this 
mixture was 7 ksi at 28 days age, with a tolerance of +/- 500 psi. However, 
the target strength age was reduced to 14 days due to scheduling con-
straints for the placement and full-scale testing with funds that needed to 
be executed within the fiscal year.  

4.2.2 7 ksi aggregate selection and optimization 

Aggregate selection criteria for the 7 ksi mixture remained consistent with 
that of the 6 ksi mixture. The fine aggregate source for Port Aggregates did 
change, and this change is discussed in the Constituent Materials section 
of this report. 
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4.2.3 7 ksi trial mixture compressive strength results 

Figure 4 depicts the strength development with time of each of the six trial 
batches cast in the Concrete and Materials Laboratory. In Trial 1 the aggre-
gates fell out of solution so no cylinders were cast for that trial mixture. In-
formation on the mixture proportions, unconfined compressive strength, 
and fresh properties of each batch can be found in Appendix D.2. 

Figure 4. Summary of UCS results of Fort Polk 7 ksi sanded grout trials cast in 
Vicksburg, MS. 
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5 Field Concrete Placements 

5.1 6 ksi field placement 

The steel formwork, with steel reinforcing in place, for the three 6 ksi re-
duced-scale bridge pillars was delivered to Range 15A at Fort Polk from 
the Tennessee Valley Authority (TVA) a week prior to the casting dates. 
TVA constructed the formwork, fabricated the steel reinforcing cages, and 
placed the assembled reinforcing steel cages into the formwork according 
to ERDC specifications, approved by the customer. Since these columns 
were to be cast horizontally, each column was placed directly on a level 
casting slab previously constructed on Range 15A. The columns were 
aligned so that the concrete trucks would have easy access from the service 
road. The chute was placed over the back third of each pillar, and the 
driver was instructed to pull forward as the column began to fill. Each pil-
lar was cured with wet burlap, plastic, and insulation for 7 days. 

The 6 ksi field placements occurred on April 22nd, 23rd, and 24th of 2014. 
These mix designs were based off of the Trial 12 mixture proportion. Origi-
nal plans were to cast 7.5 cubic yards per placement. Pillar 2 (P2) was cast 
on April 22nd, Pillar 3 (P3) on the 23rd, and Pillar 1 (P1) was cast on the 
24th. Silica fume, Recover, and Amber Defoamer were loaded manually by 
CMB personnel at the batch plant.  

During the batching of P2 the ready mix plant over-batched the cement by 
several hundred pounds, because of this the mix design was adjusted to an 
8.6 cubic yard volume. Upon arrival, the mixture was too fluid and the 
aggregates were borderline segregated. An extra 3% of Cembinder N8 
(approximately 150 lbs) was added to the mixture onsite to counteract 
segregation concerns. There was no segregation after the Cembinder 
addition. The adjusted proportions for P2 can be seen in Table 1 along with 
the casting proportions of P3 and P1. Measured aggregate moisture 
content was 3.16%. 

P3 was batched with a significant reduction in HRWRA to alleviate segre-
gation concerns. It was reduced from a 12.5 fluid ounce per 100 pounds of 
cement dose to a 4 fluid ounce per 100 pounds of cement dose. Also, 18 
gallons (gal) of water was held out at the batch plant as further precaution. 
This mix arrived at Range 15A too stiff, therefore, 10 gal of the held out 
water was added and the ADVA dose was increased from 4 to 8 fluid 
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ounces per 100 pounds of cement (approximately 15 lbs). P3 was success-
fully cast just as the ready mix truck became empty. Measured aggregate 
moisture content was 4.87%. 

P1 was batched according to the final proportions of P3. No additional wa-
ter or admixture had to be added onsite. The volume cast was increased 
from 7.5 to 8.5 cubic yards. Measured aggregate moisture content was 
1.58%. 

Table 1. The 6 ksi field cast mixture proportions in pounds. 

Material 
112-14 6 ksi P2 
(8.6 cu yd) 

113-14 6 ksi P3 
(7.5 cu yd) 

114-14 6 ksi P1 
(8.5 cu yd) 

Cement (lb)    5,585    4,727    5,358 

Silica Fume (lb)       201       177       201 

Sand (lb) 21,805 19,352 21,203 

Water (lb)   2,955   2,408   3,448.4 

Cembinder N8 (fl oz)   6,866   3,742    4,241 

ADVA 190 (fl oz)      788      207       470 

Zyla 610 (fl oz)      416     363       412 

Recover (fl oz)     257     207       225 

Amber Defoamer (fl oz)       42       37         42 

 

Table 2 shows the UCS for the 6 ksi field cast mixtures. P2 is within design 
tolerance, and P3 is barely above tolerance. However, P1 compressive 
strengths came in a couple hundred psi below tolerance. After reviewing 
field notes it was determined the moisture content for P1 lowered by a 
couple of percentage points from the previous two days. Moisture readings 
were taken as the sand was going up the conveyor belt to the silo each day. 
This drop was due to a new shipment of the Grayson sand being delivered 
the afternoon before. The sand silo was not emptied the previous 
afternoon, and it is likely that the sand batched into the mixture had a 
higher moisture content than what was measured on the conveyor belt. 
This led to unaccounted water being introduced into the mixture and a 
drop in strength outside of the target tolerance. Table 3 provides the fresh 
properties measured onsite for each mixture. Young’s Modulus and 
Poisson’s ratio results are presented in Table 4. These results were very 
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consistent for P2, P3, and P1. Some Poisson’s ratios were excluded from 
the average due to slippage during testing. 

Table 2. The 6 ksi field cast hardened property data. 

Break Age 
(Days) 

112-14 6 ksi VC P2 
(psi) 

113-14 6 ksi VC P3 
(psi) 

112-14 6 ksi VC P1 
(psi) 

  7 5,670 4,710 3,810 

14 5,435 5,750 4,740 

28 6,020 6,530 5,210 

Shot 6,395 6,570 5,330 

Average Hardened Density  
(lb/cu ft)    139.1    138.3     137.6 

 
Table 3. The 6 ksi field cast fresh properties. 

 112-14 6 ksi VC P2  113-14 6 ksi VC P3  112-14 6 ksi VC P1  

Slump (in.)   11   10.25   10.25 

Air Content (%)     1.0     2.4     1.2 

Temperature (F)   78.4   79.4   73.4 

Unit Weight (lb/cu ft) 138 136.4 135.2 

 
Table 4. The 6 ksi field cast 28 day elastic modulus data. 

  
Young's Modulus, E  
(psi) 

Poison's Ratio, µ  
(in./in.) 

112-14 VC P2 #1 3.48E+06 0.147868434 
112-14 VC P2 #2 3.52E+06 0.131984071 
112-14 VC P2 #3 3.31E+06 0.130809571 
Average P2 3.44E+06 0.136887359 
113-14 VC P3 #1 3.77E+06 0.165007054 
113-14 VC P3 #2 3.75E+06 0.202970124 
113-14 VC P3 #3 3.69E+06 0.165062242 
Average P3 3.74E+06 0.165034648 
114-14 VC P1 #1 2.93E+06 0.129754527 
114-14 VC P1 #2 3.33E+06 0.095604724 
114-14 VC P1 #3 3.31E+06 0.130809571 
Average P1 3.19E+06 0.130282049 
Excluded values due to slippage during tests. 
Outliers and could possibly be excluded from average. 
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5.2 7 ksi field placement 

The steel form sealed structure was unloaded from a flatbed trailer using a 
60 ton crane, and the structure was then placed upon timber matting that 
was approximately 1 ft. thick. The south end of the structure was placed on 
a single mat while the north end was placed on a double stack of the tim-
ber mats, giving a slight angle of about a foot throughout the length of the 
structure. The angling of the structure before grout placement was strate-
gic to aid in consolidation of the grout. The structure was fabricated with 2 
in. ball valves on both end caps of the steel structure. Keeping the struc-
ture at an angle throughout the entirety of the grout placement ensured 
that the gravity of the grout being placed would force the in-trapped air to 
travel to the inclined side of the structure where ball valves and vent pipes 
had been fabricated to the structure allowing it to vent. Additional wooden 
blocks were placed underneath the structure to give the bottom of the form 
more support and prevent sagging caused by the weight of the steel and 
grout. Figure 5 shows the inclined steel form. 

Figure 5. Inclined 7 ksi steel form. 

 

The 7 ksi grout placement took place on 6 October 2015. CMB personnel 
went to Port Aggregates, Inc. to oversee batching, and to batch the silica 
fume and Cembinder N8© manually. This process followed the same pro-
cedures for the previously discussed 6 ksi placements. Two 8 cu yd batches 
were cast concurrently. Both truckloads were batched with a 15 gal water 
hold out. Ten gal was added to T1 onsite, and 20 gal was added to T2 on-
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site. This put T1, 5 gal under design, and T2, 5 gal over design. The 10 ex-
tra gal in T2 was caused by a longer wait time, and the grout beginning to 
heat up as shown by the fresh temperature measurement in Table 6.  

The grout was transported after batching to Range 15A, and the ready mix 
trucks were positioned so they could discharge the grout into the hopper of 
a 32 m concrete pump truck. The pump truck was equipped with a 4 in. 
pump line that was reduced down to a 2 in. fitting. The fitting was then 
attached to 2 in. pipe nipples that were screwed into the ball valves located 
on the lower end on the structure. Figure 6 shows the ball valve 
arrangement on both end caps and the concrete pump hose to ball valve 
connection. 

Figure 6. Ball valve arrangement (left) and ball valve connection (right). 

  

The concrete pump hose was connected to the bottom right side ball valve 
on the declined side. At this point all of the remaining ball valves on both 
end caps were open. A steady pumping speed of approximately 15 seconds 
per pump stroke was applied. The steel forms were monitored for leaks 
and level progress throughout the pumping process. As the grout was 
pumped though the structure and reached the level on an open ball valve, 
that ball valve was closed and sealed off once a steady flow of the grout was 
seen through the valve’s 2 in. opening. Figure 7 shows the grout flowing 
through a ball valve on the inclined side. This process was maintained 
throughout the entirety of the placement. Once the level reached the top, 
the ventilation pipes located on the top of the inclined side were monitored 
to ensure no in-trapped air during the final stages.  
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Figure 7. Grout flowing through the first ball valve located on 
the inclined side. 

 

Once the sealed structure was completely filled with grout and all valves 
were closed, the sides of the structure was lightly tapped with steel 
hammers. This would help remove any air voids that may remain. After 
approximately 5 minutes of tapping, the top two center ball valves of the 
inclined side were opened halfway. Another pump stroke was applied. The 
valves were closed off mid stroke forcing the rest through the top 
ventilation pipes. This ensured that the entire structure was completely 
filled with grout. The steel forms were then left in place for 7 days while 
the grout cured. 

Table 5 gives the hardened property data for the two field cast 7 ksi grout 
trucks. T1 is within the 14 day desired design tolerance. T2 was a few hun-
dred psi below design tolerance. This is due to the extra water batched into 
the mixture. Both batches met the original 28 day design tolerance. Also, it 
is worth noting the lower densities of the 7 ksi grout versus the 6 ksi grout. 
This is attributed to the lack of defoamer in the 7 ksi grout, and a much 
higher air content that can be seen in Table 3 and Table 6. Table 7 gives 
the Elastic Modulus and Poisson’s Ratios for both batches of the 7 ksi 
grout. The modulus results are very consistent, and some Poisson’s Ratios 
were excluded due to slippage during testing. 
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Table 5. The 7 ksi field cast hardened property data. 

Break Age  
(Days) 

279-15 7 ksi VC T1 
(psi) 

279-15 7 ksi VC T2 
(psi) 

  3 4,830 4,470 

  7 5,370 5,130 

14 6,590 6,130 

28 7,150 6,800 

Average Hardened Density  
(lb/cu ft)    132.4    130.8 

 

Table 6. The 7 ksi field cast fresh properties. 

 279-15 7 ksi VC T1  279-15 7 ksi VC T2  

Slump (in.)   10     9.5 

Air Content (%)     8.3     8.8 

Temperature (F)   88.7   95.6 

Unit Weight (lb/cu ft) 130 127.6 

 

Table 7. The 7 ksi field cast Young’s Modulus and Poisson’s Ratio. 

  
Young's Modulus, E  
(psi) 

Poisson's Ratio, µ 
(in./in.) 

279-15 7 ksi VC T1 4.10E+06 0.2354 
279-15 7 ksi VC T1 3.94E+06 0.1601 
279-15 7 ksi VC T1 4.02E+06 0.3692 
Average T1 4.02E+06 0.1978 
279-15 7 ksi VC T2 4.28E+06 0.1898 
279-15 7 ksi VC T2 4.38E+06 0.2882 
279-15 7 ksi VC T2 4.42E+06 0.2349 
Average T2 4.36E+06 0.2124 
Excluded values due to slippage during tests. 
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6 Conclusions 

In January of 2014 and again in February of 2015 the ERDC under two 
separate partnering agreements developed a 6 ksi and 7 ksi mixture for the 
purpose of testing scaled bridge columns at Fort Polk near Leesville, LA. 
Due to the reduced scaling of the test members there were very intricate 
rebar patterns with very small rebar spacing. The intricacies of these de-
signs lead to the needed mixture proportions being very flowable special-
ized grouts that used materials sampled from Port Aggregates, Inc. in 
Leesville, LA. These constituents were used with other specialized addi-
tives not available at Port Aggregates, Inc. The test members for each pro-
gram were then successfully cast in April of 2014 and October of 2015 at 
Range 15a at Fort Polk. This report detailed the development of these spe-
cialized grouts for the purpose of aiding future cementitious mixture de-
velopments in the region. The knowledge gained from the mixture 
proportioning and field application of these highly flowable specialized 
grouts will aid in future physical model construction and grout pumping 
applications.   
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Appendix A: Constituent Materials 

A.1 Cements 
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A.2 Silica fume 
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A.3 Aggregates 

A.3.1  6 ksi aggregate 

A.3.1.1  6 ksi aggregate CMB testing 
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A.3.1.2  6 ksi aggregate, Port Aggregates, Inc. testing   
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A.3.2  7 ksi aggregate 
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A.4 Chemical admixtures 

A.4.1  6 ksi chemical admixtures 

A.4.1.1  6 ksi HRWRA 
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A.4.1.2  6 ksi WRA 
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A.4.1.3  6 ksi hydration stabilizer 
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A.4.1.4  Colloidal silica 
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A.4.2  7 ksi chemical admixtures 

A.4.2.1  - ksi HRWRA 
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A.4.2.2  7 ksi WRA 
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Appendix B: Mixture Proportions, Unconfined 
Compressive Strength, and Fresh Properties 
of Trial Batches 

B.1 6 ksi grout trial mixtures   

 

**Fresh properties not measured for this trial. 

REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 035-14 vc-T1

Proportioned: 04-Feb-14

6ksi Sanded Grout for use at Fort Polk

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.490 0.129 686 407 3.15

100.0 100.0 14.789 0.548 2427 1441 2.63 0.50

7.695 0.285 480 285 1.0

224.9 fl. oz 8.7 Ltrs

  1.026 0.038

100 100 27 1 3594 2133

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2133 133.1
0.700 Cementitious Factor,  kg/m3 (lb/yd3): 407 686

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Contentb Unit Weight Relative
Number in. %    %    lb/ft3 Yield 7-day d 28-Day

1 0.0 0 -0.2 0 0.0% 3570 4320

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  n/a

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d  Specimens cured at 72°F in 100% relative humidity room

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Fine aggregate

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
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**Fresh properties not measured for this trial. 

 

REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 035-14 vc-T2

Proportioned: 04-Feb-14

6ksi Sanded Grout for use at Fort Polk

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.414 0.126 671 398 3.15
0.004 9 2.25

100.0 100.0 14.759 0.547 2422 1438 2.63 0.50

7.695 0.285 480 285 1.0

90 fl. oz 3.5 Ltrs

  1.026 0.038

100 100 27 1 3589 2130

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2130 133.0
0.700 Cementitious Factor,  kg/m3 (lb/yd3): 407 671

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 7-day 28-Day

1 0.0 0 -0.2 0 0.0% 3610 4310

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Fine aggregate
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**Fresh properties not measured for this trial. 

 

REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 035-14 vc-T4

Proportioned: 04-Feb-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.515 0.130 691 410 3.15
0.004 9 2.25

100.0 100.0 14.656 0.543 2405 1428 2.63 0.50

7.695 0.285 480 285 1.0

92.6 fl. oz 3.6 Ltrs

  1.026 0.038

100 100 27 1 3592 2132

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2132 133.1
0.680 Cementitious Factor,  kg/m3 (lb/yd3): 419 691

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 7-Day 28-Day

1 0.0 0 -0.2 0 0.0% 3820 4580

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, Grace Chemical Company

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Fine aggregate
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 078-14 vc-T5

Proportioned: 19-Mar-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.405 0.126 669 397 3.15
0.004 9 2.25

100.0 100.0 15.174 0.562 2481 1472 2.63 0.50

7.290 0.270 455 270 1.0

224.3 fl. oz 8.7 Ltrs

46.7 fl. oz 1.8 Ltrs

  1.026 0.038

100 100 27 1 3620 2148

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2148 134.1
0.665 Cementitious Factor,  kg/m3 (lb/yd3): 406 669

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 9.3 3.8 3.6 136 101.4% 3370 3950 4580 5030

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, Grace Chemical Company

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

Fine aggregate
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 079-14 vc-T6

Proportioned: 20-Mar-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.424 0.127 673 400 3.15
0.004 9 2.25

100.0 100.0 15.829 0.586 2588 1536 2.63 0.50

6.615 0.245 413 245 1.0

225.6 fl. oz 8.7 Ltrs

48.2 fl. oz 1.9 Ltrs

20.6fl. oz 0.8 Ltrs

  1.026 0.038

100 100 27 1 3689 2189

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2189 136.7
0.600 Cementitious Factor,  kg/m3 (lb/yd3): 408 673

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 7.5 8.7 8.5 129.6 94.8% 3420 3880 4340 4740

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, Grace Chemical Company; ADVA 190, High Range Water Reducing Admixture, W. R. Grace

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 079-14 vc-T7

Proportioned: 20-Mar-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.394 0.126 667 396 3.15
0.004 9 2.25

100.0 100.0 15.590 0.577 2549 1513 2.63 0.50

6.885 0.255 430 255 1.0

223.6 fl. oz 8.6 Ltrs

47.8 fl. oz 1.8 Ltrs

20.5fl. oz 0.8 Ltrs

  1.026 0.038

100 100 27 1 3661 2173

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2173 135.6
0.630 Cementitious Factor,  kg/m3 (lb/yd3): 405 667

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 9.5 6.9 6.7 130.8 96.4% 3470 3830 4320 4810

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 079-14 vc-T8

Proportioned: 20-Mar-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.733 0.138 734 435 3.15

100.0 100.0 15.680 0.581 2564 1522 2.62 0.50
6.561 0.243 409 243 1.0

384.9 fl. oz 14.9 Ltrs

51.4 fl. oz 2 Ltrs

198.2fl. oz 7.7 Ltrs

5.2fl. oz 0.2 mL

  1.026 0.038

100 100 27 1 3707 2200

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2200 137.3
0.558 Cementitious Factor,  kg/m3 (lb/yd3): 435 734

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 10.0 3.2 3 140 101.9% 6150 7260 7900 8160

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer



ERDC/GSL TR-19-37  46 

 

REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 080-14 vc-T9

Proportioned: 21-Mar-14

Port Aggregates Leesville, LA

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.779 0.140 743 441 3.15
0.005 11 2.25

100.0 100.0 15.281 0.566 2499 1483 2.63 0.50
6.777 0.251 423 251 1.0

671.5 fl. oz 26 Ltrs

53.4 fl. oz 2.1 Ltrs

173fl. oz 6.7 Ltrs

5.4fl. oz 0.21 Ltrs

  1.026 0.038

100 100 27 1 3684 2186

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2186 136.5
0.555 Cementitious Factor,  kg/m3 (lb/yd3): 452 743

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 9.5 3.1 2.9 138 101.1% 5160 6230 7220 8020

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 080-14 vc-T10

Proportioned: 21-Mar-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.518 0.130 692 410 3.15
0.007 15 2.25

100.0 100.0 15.602 0.578 2551 1514 2.63 0.50
6.669 0.247 416 247 1.0

564.6 fl. oz 21.8 Ltrs

50.2 fl. oz 1.9 Ltrs

217fl. oz 8.4 Ltrs

5.3fl. oz 0.2 Ltrs

20.8fl. oz 0.8 Ltrs
  1.026 0.038

100 100 27 1 3685 2187

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2188 136.6
0.580 Cementitious Factor,  kg/m3 (lb/yd3): 426 692

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 11.0 2.1 1.9 138.8 101.6% 5140 6380 7250 8630

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 083-14 vc-T11

Proportioned: 24-Mar-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.392 0.126 667 396 3.15
0.007 15 2.25

100.0 100.0 15.087 0.559 2467 1464 2.63 0.50
7.317 0.271 457 271 1.0

499 fl. oz 19.3 Ltrs

48.4 fl. oz 1.9 Ltrs

103.8fl. oz 4 Ltrs

5.1fl. oz 0.2 Ltrs

26.7fl. oz 1 Ltrs
  1.026 0.038

100 100 27 1 3615 2146

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2147 134.0
0.660 Cementitious Factor,  kg/m3 (lb/yd3): 411 667

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 10.5 1.8 1.6 136.8 102.1% 3740 4480 5250 6020

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 083-14 vc-T12

Proportioned: 24-Mar-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.396 0.126 668 396 3.15
0.007 15 2.25

100.0 100.0 15.406 0.571 2519 1495 2.63 0.50
6.993 0.259 436 259 1.0

499.6 fl. oz 19.3 Ltrs

48.5 fl. oz 1.9 Ltrs

124.7fl. oz 4.8 Ltrs

4.9fl. oz 0.19 Ltrs

26.7fl. oz 1 Ltrs
  1.026 0.038

100 100 27 1 3648 2165

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2166 135.2
0.630 Cementitious Factor,  kg/m3 (lb/yd3): 411 668

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 10.5 2.3 2.1 136.8 101.2% 3760 4670 5350 6230

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Grayson Concrete Sand

Mixture No. 083-14 vc-T13

Proportioned: 24-Mar-14

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.402 0.126 669 397 3.15
0.007 15 2.25

100.0 100.0 14.833 0.549 2425 1439 2.63 0.50
7.560 0.280 472 280 1.0

552.3 fl. oz 21.4 Ltrs

48.6 fl. oz 1.9 Ltrs

83.3fl. oz 3.2 Ltrs

5.3fl. oz 0.21 Ltrs

7fl. oz 0.3 Ltrs
  1.026 0.038

100 100 27 1 3591 2131

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2131 133.1
0.680 Cementitious Factor,  kg/m3 (lb/yd3): 412 669

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 10.3 1.9 1.7 135.6 101.9% 3230 4190 5070 5700

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Trinity Concrete Sand

Mixture No. 070-15 7Ksi Grout-T1

Proportioned: 11-Mar-15

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.745 0.139 736 437 3.15
0.005 19 11 2.25

100.0 100.0 15.316 0.567 2504 1486 2.63 0.50
6.777 0.251 423 251 1.0

665.5 fl. oz 25.7 Ltrs

166.2fl. oz 6.4 Ltrs

  1.026 0.038

100 100 27 1 3683 2185

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2185 136.4
0.560 Cementitious Factor,  kg/m3 (lb/yd3): 448 755

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 0.0 0 -0.2 0 0.0% #DIV/0! #DIV/0! #DIV/0! #DIV/0!

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

NO CYLINDERS CAST - MIX HAD AGGREGATE FALL OUT

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 6ksi Sanded Grout Trinity Concrete Sand

70-15 7ksi Grout VC-T2

Proportioned: 11-Mar-15

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.745 0.139 736 437 3.15
0.005 19 11 2.25

100.0 100.0 15.316 0.567 2504 1486 2.63 0.50
6.777 0.251 423 251 1.0

665.5 fl. oz 25.7 Ltrs

75.5 fl. oz 2.9 Ltrs

32.5fl. oz 1.3 Ltrs

  1.026 0.038

100 100 27 1 3683 2185

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2185 136.4
0.560 Cementitious Factor,  kg/m3 (lb/yd3): 448 755

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 3-day 7-Day 14-Day 28-Day

1 10.5 4.2 4 135.2 99.1% 4250 5040 6130 6390

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Grayson concrete sand, Larry Grayson & Son Trucking in the greater Alexandria/Woodworth, Louisiana region

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 7ksi Sanded Grout Trinity Concrete Sand

Mixture No. 082-15 7Ksi Grout-T3

Proportioned: 23-Mar-15

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.813 0.141 750 445 3.15
0.005 19 12 2.25

100.0 100.0 15.246 0.565 2493 1479 2.63 0.50
6.777 0.251 423 251 1.0

655.5 fl. oz 25.4 Ltrs

53.8fl. oz 2.1 Ltrs

  1.026 0.038

100 100 27 1 3685 2187

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2187 136.5
0.550 Cementitious Factor,  kg/m3 (lb/yd3): 456 769

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 7-day 14-Day 21-Day 28-Day

1 10.3 5 4.8 136.4 99.9% 4490 5580 6500 6990

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Trinity concrete sand, obtained from Trinity Materials, Inc. located in Merryville, Louisiana

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 7ksi Sanded Grout Trinity Concrete Sand

Mixture No. 091-15 7Ksi Grout-T4

Proportioned: 01-Apr-15

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.842 0.142 755 448 3.15
0.000 0 2.25

100.0 100.0 15.355 0.569 2511 1490 2.63 0.50
6.777 0.251 423 251 1.0

665.5 fl. oz 25.7 Ltrs

45.3 fl. oz. 1.8 Ltrs

22.7fl. oz 0.9 Ltrs

  1.026 0.038

100 100 27 1 3689 2189

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2189 136.7
0.560 Cementitious Factor,  kg/m3 (lb/yd3): 448 755

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 7-day 14-Day 21-Day 28-Day

1 9.0 5.7 5.5 133.6 97.8% 4100 5360 5920 6323

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Trinity concrete sand, obtained from Trinity Materials, Inc. located in Merryville, Louisiana

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume
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REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 7ksi Sanded Grout Trinity Concrete Sand

91-15 7ksi Grout VC T5

Proportioned: 01-Apr-15

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

4.112 0.152 809 480 3.15
0.006 21 12 2.25

100.0 100.0 14.936 0.553 2443 1449 2.63 0.50
6.777 0.251 389 251 1.0

730.8 fl. oz. 28.3 Ltrs

83.0 fl. oz. 3.2 Ltrs

41.5 fl. oz. 1.6 Ltrs

  1.026 0.038

100 100 27 1 3694 2192

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2186 136.4
0.510 Cementitious Factor,  kg/m3 (lb/yd3): 492 830

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 7-day 14-Day 21-Day 28-Day

1 9.5 5.5 5.3 134.4 98.5% 4910 6570 7420 7630

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Trinity concrete sand, obtained from Trinity Materials, Inc. located in Merryville, Louisiana

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate

Defoamer

Retarder

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume



ERDC/GSL TR-19-37  56 

 

 

 

REPORT OF CONCRETE MIXTURE PROPORTIONS

Project: Fort Polk 7ksi Sanded Grout Trinity Concrete Sand

91-15 7ksi Grout VC T6

Proportioned: 01-Apr-15

Port Aggregates Leesville, La

      Solid Volume Bulk Sp. Gr. Absorption,

Material by vol. by wt. ft3 m3 lb/yd3 kg/m3 S.S.D. %

3.745 0.139 736 437 3.15
0.005 19 11 2.25

100.0 100.0 15.317 0.567 2505 1486 2.63 0.50
6.777 0.251 332 251 1.0

665.5 fl. oz. 25.7 Ltrs

45.3 fl. oz. 1.8 Ltrs

22.7 fl. oz. 0.9 Ltrs

  1.026 0.038

100 100 27 1 3682 2185

2.  MIXTURE CHARACTERISTICS

100.0% Theo. Unit Wt., kg/m3 (lb /ft3 ) 2186 136.4
0.560 Cementitious Factor,  kg/m3 (lb/yd3): 448 755

3. TEST RESULTS   

Air Air Unconfined Compressive Strength, MPa (psi) c

Batch Slump Content Content Unit Weight Relative
Number in. %    %    lb/ft3 Yield 7-day 14-Day 21-Day 28-Day

1 6.5 6.6 6.4 133.2 97.6% 4060 5390 6070 6630

4.        MATERIALS:
COARSE AGGREGATE:  None
     
FINE AGGREGATE:  Trinity concrete sand, obtained from Trinity Materials, Inc. located in Merryville, Louisiana

CEMENT:  Type I/II, Ash Grove Cement Company., Foreman, Arkansas

POZZOLANS:  Elkem ES900W silica fume

    

Admixture: Cembinder N8, AkzoNobel used as a Viscosity Modifying Admixture to help keep sand in suspension;

Zyla 610, Water Reducing Admixture, W. R. Grace; ADVA 190 High Range Water Reducing Admixture, W. R. Grace

Retarder, Recover, W.R. Grace
REMARKS:

a   Compressive strength tests made on nominal 4 x 8-in. cylinders

b   aggregate correction factor = 0.2 percent applied

c  Elkem ES900W Silica fume has been discontinued.

d Specimens cured at 72°F in 100% relative humidity room

Aggregate, % Mass, S.S.D.
1.  MIXTURE  PROPORTIONS

Cembinder N8

Batch water 

Portland cement
Silica Fume

 W/(C+M),  by  weight: 

S/A,  % :by volume

Air 

Totals:

Water Reducing Admixture

High Range Water Reducing Admixture

Fine aggregate
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