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INTRODUCTION

OSHD Materials Section has been involved in an on going
investigation of differences in compressive strength between
plastic and steel cylinder molds. All prior comparisone have
been made using high strength concrete from prestress vyards. 1In
this report the comparison is being made using a low strength
(4.67 sack 3000 3/4) concrete mix. The guideline for selecting
and preparing cylinder molds will be AASHTO M205-83 (ASTM C470-

81)

PURPOSE

The purpose of this study is to examine through laboratory
testing if there is a significant difference in compressive

strengths between cylinders cast in plastic molds and steel
molds.

SCOPE

analysis, two sets of sixteen cylinders were cast
from a single batch of well-mixed concrete produced by River Bend
Sand and Gravel in Salem. The well-mixed single batch of
concrete was used to insure uniformity. The compressive strength
testing was performed at OSHD Materials Laboratory in Salem.

The tesat results were analyzed statistically at a 95%
significance laevel. This was done by calculating the mean
difference and the standard error of the difference between the
mean of the two populations. Values from the area under the
normal probability curve are compared to 'the accepted
convention.®. A gignificant result is a calculated probability
less than 0.05, and a highly significant result is a calculated
probability less than 0.01. The standard deviation was
calculated with (n-1),number of samples in the set, as the
denominator. This was done to be consistent with ACI 301-84 and

ACI 318-83,

For laboratory

%1 Probability and Statiatics by Alder/rossler, 1975, 6th edition



PROCEDURE

During the week prior to January 21, 1987 sixteen steel cylinder

molds were cleaned, sealed, and oiled.

3/4 inch 4,67 sack mix
Bend Sand and Gravel was
sixteen cylinders were

On January 21, 1987 a «class 3000
proportioned and produced by River

obtained. From this concrete two sets of
fabricated alternating between plastic and steel molds to ensure

uniformity. The molded cylinders were immediately placed in a
moist cure room and covered, the plastic molds with lids provided
by the manufacturer, and the steel with glass plates,.

Initial cure (first 24 hours) for the cylinders was completed in
the OSHD Materials laboratory moist cure room at a regulated
temperature of 73.4 + 3 degrees F. After the initial cure the
cylinders were removed from the moist cure room and demolded.
All cylinders were capped with sulfur mortar caps and returned to

the moist cure room until February 18, 1987,

On February 18, 1987 the cylindere were tested for 28 day
compressive strength according to AASHTO T22-84I (ASTM C39-81).
The cross sgectional area of each cylinder was determined by an
average of two micrometer readings at the midpoint. This area
was used to calculate the compressive strength of the cylinders,

TEST RESULTS

Compressive strength test results are listed on Table 1. Also
shown on Table 1 is the population, mean, standard deaviation, and

standard error for each of the two groups,

A ‘statistical analysis between the two sets of cylinders is
listed on Table 2. The calculations show a mean difference of
6.54 percent between cylinders cast in plastic and steel molds.
This is a highly significant difference with a value of 0,0012.

CONCLUSION

The test result in this portion of the investigation of plastic
molds vs steel molds does show a statistical difference in
compressive strengths. This same result has been found in both
high strength and low strength concrete. Although there is a
difference in the compressive strengths, test results do not
indicate which compressive strength results are the most
representive of the actual potential strength of the concrete

mixes.



Currently OSHD is using plastic single-uge cylinder molds for all
acceptance testing. No <change in our policy is recommended at
this time after reviewing thie test data.



COMPRESSIVE STRENGTH OF CYLINDERS

TABLE I

PLASTIC EEL

4320 4090

4090 4260

3920 4270

4060 4540

4410 4460

4230 5010

4380 3940

4350 4150

4410 4660

- 4210 4500

3950 4880

3790 4930

4480 4610

4240 4630
4390 4610 =

4230 ' 4640

POPULATION 16 16

MEAN 4220 4510
STD, DEV. 202.0 304.6

STD. ERROR 50.50 76,15
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ILLUSTRATION #1

Appendix 361
Table (
Areas Under the Normal
Probabliity Curve
The entries under A denote the eree between the line of
symmetry (thet i, 2 = 0) end the given z-velue. =02z
F { A z A F A z A
0.00 0.0000 030 altre 0.60 02268 0.90 03160
01 0040 31 Jd217 L1 2281 M 3106
02 0080 32 1266 02 2324 A2 2212
03 0120 33 J283 63 2367 53 3238
04 0160 4 J331 04 2389 M S264
08 0199 36 4368 £6 2422 K 3289
08 0239 . 1408 668 2464 56 3316
07 0279 37 4443 87 2466 7 3340
08 L0319 S8 1400 A6 2618 8 3366
09 0369 20 A617 L9 2649 ) 5389
10 L3%e A0 J664 70 2660 100 413
A1 0438 At Jd681 71 2012 101 S438
A2 0478 A2 J628 J2 2642 102 S461
13 0617 A3 J664 J3 2673 143 2486
44 0667 Ad JA700 J4 2704 104 508
185 0696 A6 J736 76 2734 106 - 363t
J6¢ D636 A8 ATT2 76 L7164 108 K 3664
A7 0676 AT J008 a7 27804 107 77
48 N4 A8 Je44 .78 2823 108 600
18 0764 A9 J879 J9 2862 1.00 621
20 o3 5 A6 20 2881 | 110 a3
21 0832 &1 4960 81 2010 1.1 666
22 ¥ 24 A2 J086 A2 29039 1.12 686
23 0010 53 2019 A3 2067 1.13 J708
24 D048 B4 20064 A4 2806 1.4 3729
28 0087 56 2088 A6 2023 1.16 J749
26 J02¢ &6 2128 A6 3061 1.1¢ 37710
27 J084 &7 2087 A7 2079 11% 790
28 1103 8 2100 48 3106 | g - 3610
29 Jd141 59 2224 20 S133 150 . . 380




ILLUSTRATION 2

362 Appendix

Table I, Areas Under the Normal Probablitty Curve
(continuved)

z A ’*: A ! 4 A

120 Q3849 156 04394
121 3869 168 4406
122 J8ss 1.67 A418
123 3807 1.68 A430
124 2026 150 Ad41

126 S0 180 A462
122 3900 1.82 A474

128 3997 | a3 Gase
120 4016 | g 495/

1.90

191

1.92
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184
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132 4066 187 4626 A783
133 4082 188 4636 AT88

134 4009 189 L4e4s A793

136 4166 170 4684 AT98

136 4131 1 4664 A803

137 4147 1922 4er3 A808

138 4162 173 4ee2 A812

139  qn 124 4so1 A817

140 4182 1.7%  4se0 210 4821 248

141 4307 1.9 4608 211 4826 | 246 -
142 4222 177 4ete 212 4830 | 247

143 4278 178 4e26 213 4834 | 248

144 426y A aex | 344 A838 | 249

148 42¢6 180  Le41 216 4842 | 280

146 4279 181 4e49 216 448 | 24¢

14 A | 1 dsss | H7 amso s au

A308 £3

149 4319 184 4o 219 4857 | 284  laees
1850 4332 186  4e7g 220 401 | 286  4e40
1 A6 196 40 21 A8 | 286  4ee
1 A7 187 4es3 222 4008 | 267 Zess
183 4370 188 4700 223 Aaen | 288 e
156 432 189 406 224 a7 | 260 lee2
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ILLUSTRATION #3

Appendix 363
Vable L. Areas Under the Normal Probabllity Curve
(conciuded)

x A z A z A z A
260 04963 2.96 04964 3.30 04696 3.66 04989
281 4966 2.9¢6 A986 3.31 A896 366 A9
262 A966 2.97 A886 332 A960 367 A899
263 A8E67 298 A9668 333 A996 348 A899
264 A969 299 A806 3.4 A998 369 A8
266 A960 3.00 A987 336 A998 3.70 A9
266 4981 3.01 AS87 3.3¢6 A998 M A899
267 4962 3.02 A987 3.37 A998 .72 A889
268 A963 3.03 A888 338 A996 n A899
269 A964 3.04 A988 339 4997 .74 A899
2.70 A966 3.06 A989 340 A997 3.76 A999
271 A968 3.06 A889 341 A897 3.7¢ A989
2.72 A967 307 A969 342 A897 an AS99
273 308 A990 3.7¢ A899
274 3.09 A890 .70 A899
278 3.10 A880 300 A089
2.7¢ t 8] ] A8 381 AS89
217 312 A081 382 AS99
2.7¢ .13 A081 343 A9
2.79 .14 A982 384 A099
200 36 aee2 385 4909
281 316 A882 386 - A0

317 A092 3487 £000
.t A083 348 5000
.19 A083 389 &000
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