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1. Introduction 

This report contains statistical analysis of the Medium Toughness PAEK thermoplastics Toray 
(Formerly TenCate) CetexÈ TC1225 (LM PAEK) T700GC 12K T1E Unidirectional Tape 145 
gsm 34% RC material property data published in NCAMP Test Report CAM-RP-2019-036 Rev 
A. The lamina and laminate material property data have been generated with NCAMP oversight 
in accordance with NSP 100 NCAMP Standard Operating Procedures; the test panels and test 
specimens have been inspected by NCAMP Authorized Inspection Representatives (AIR) and 
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Part fabricators that wish to utilize the material property data, allowables, and specifications may 
be able to do so by demonstrating the capability to reproduce the original material properties; a 
process known as equivalency. More information about this equivalency process including the 
test statistics and its limitations can be found in Section 6 of DOT/FAA/AR-03/19 and Section 
8.4.1 of CMH-17-1G. The applicability of equivalency process must be evaluated on program-
by-program basis by the applicant and certifying agency. The applicant and certifying agency 
must agree that the equivalency test plan along with the equivalency process described in Section 
6 of DOT/FAA/AR-03/19 and Section 8.4.1 of CMH-17-1G are adequate for the given program. 
 
Aircraft companies should not use the data published in this report without specifying NCAMP 
Material Specification NMS 122/1. NMS 122/1 may have additional requirements that are listed 
in its prepreg process control document (PCD), fiber specification, fiber PCD, and other raw 
material specifications and PCDs which impose essential quality controls on the raw materials 
and raw material manufacturing equipment and processes. Aircraft companies and certifying 
agencies should assume that the material property data published in this report is not applicable 
when the material is not procured to NMS 122/1. NMS 122/1 is a free, publicly available, non-
proprietary aerospace industry material specification.  
 
This report is intended for general distribution to the public, either freely or at a price that does 
not exceed the cost of reproduction (e.g. printing) and distribution (e.g. postage).   

1.1 Symbols and Abbreviations 

Test Property Abbreviation
Longitudinal Compression  LC 
Longitudinal Tension LT 
Transverse Compression TC 
Transverse Tension TT 
In-Plane Shear IPS 
Double Notch Shear DNS 
Laminate Double Notch Shear DNS1 
Short Beam Strength SBS 
Laminate Short Beam Strength SBS1 
Unnotched Tension UNT 
Unnotched Compression UNC 
Filled Hole Tension FHT 
Filled Hole Compression FHC 
Open Hole Tension OHT 
Open Hole Compression OHC 
Single Shear Bearing  SSB 
0 Flexural 0FLEX 
90 Flexural 90FLEX 
Interlaminar Tension  ILT 
Curved Beam Strength CBS 
Compression After Impact CAI 

Table 1-1: Test Property Abbreviations 
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The material allowables in this report are calculated using both the as-measured CV and 
modified CV, so users have the choice of using either one.  When the measured CV is greater 
than 8%, the modified CV method does not change the basis value.  NCAMP recommended 
values make use of the modified CV method when it is appropriate for the data.   
 
When the data fails the Anderson-Darling K-sample test for batch to batch variability or when 
the data fails the normality test, the modified CV method is not appropriate and no modified CV 
basis value will be provided. When the ANOVA method is used, it may produce excessively 
conservative basis values. When appropriate, a single batch or two batch estimate may be 
provided in addition to the ANOVA estimate.   
 
In some cases a transformation of the data to fit the assumption of the modified CV resulted in 
the transformed data passing the ADK test and thus the data can be pooled only for the modified 
CV method.  
 
NCAMP recommends that if a user decides to use the basis values that are calculated from as-
measured CV, the specification limits and control limits be calculated with as-measured CV also.  
Similarly, if a user decides to use the basis values that are calculated from modified CV, the 
specification limits and control limits be calculated with modified CV also.  This will ensure that 
the link between material allowables, specification limits, and control limits is maintained. 
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2. Background 

Statistical computations are performed with CMH17 STATS.  Pooling across environments will 
be used whenever it is permissible according to CMH-17-1G guidelines. If pooling is not 
permissible, the results of a single point analysis provided by CMH17 STATS is included 
instead. If the data does not meet CMH-17-1G requirements for a single point analysis, estimates 
are created by a variety of methods depending on which is most appropriate for the dataset 
available.  Specific procedures used are presented in the individual sections where the data is 
presented.   
 

2.1 CMH17 STATS Statistical Formulas and Computations 

This section contains the details of the specific formulas CMH1
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1.1372 0.49162 0.18612

( )Bb f
ff f f

    Equation 10 

 
0.0040342 0.71750 0.19693

( ) 0.36961Bc f
ff f f

     Equation 11 

 
2.0643 0.95145 0.51251

( )Ab f
ff f f

    Equation 12 

 
0.0026958 0.65201 0.011320

( ) 0.36961Ac f
ff f f

     Equation 13 

2.1.4 Modified Coefficient of Variation 

The coefficient of variation is 
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This OSL measures the probability of observing an Anderson-Darling statistic at least as extreme 
as the value calculated if, in fact, the data are a sample from a normal population.  If OSL > 0.05, 
the data is considered sufficiently close to a normal distribution.   

2.1.8 Levene’s Test for Equality of Coefficient of Variation 

Leveneôs test performs an Analysis of Variance on the absolute deviations from their sample 
medians.  The absolute value of the deviation from the median is computed for each data value. 

ij ij iw y y    An F-test is then performed on the transformed data values as follows: 
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 Equation 32 

 
If this computed F statistic is less than the critical value for the F-distribution having k-1 
numerator and n-k denominator degrees of freedom at the 1-Ŭ level of confidence, then the data 
is not rejected as being too different in terms of the co-efficient of variation.   CMH-17 STATS 
provides the appropriate critical values for F at Ŭ levels of 0.10, 0.05, 0.025, and 0.01. For more 
information on this procedure, see references 4 and 5. 

2.1.9 Distribution Tests 

In addition to testing for normality using the Anderson-Darling test (see 2.1.7), CMH17 STATS 
also tests to see if the Weibull or Lognormal distribution is a good fit for the data.  
 
Each distribution is considered using the Anderson-Darling test statistic which is sensitive to 
discrepancies in the tail regions.  The Anderson-Darling test compares the cumulative 
distribution function for the distribution of interest with the cumulative distribution function of 
the data.   
 
An observed significance level (OSL) based on the Anderson-Darling test statistic is computed 
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2.1.9.1 One-sided B-basis tolerance factors, kB, for the normal distribution when sample 
size is greater than 15. 

The exact computation of kB values is 1 n  times the 0.95th quantile of the noncentral 

t-distribution with noncentrality parameter 1.282 n  and n ī 1 degrees of freedom.  Since this in 
not a calculation that Excel can handle, the following approximation to the kB values is used:  
 
 1.282 exp{0.958 0.520ln( ) 3.19 }Bk n n     Equation 33 

 
This approximation is accurate to within 0.2% of the tabulated 



May 14, 2021    NCP-RP-2019-011 Rev A 
 

Page 21 of 108 
 

  
Ĕ

1 1

Ĕ Ĕln ln ln ln 0
Ĕ Ĕ



May 14, 2021    NCP-RP-2019-011 Rev A 
 

Page 22 of 108 
 

 
V is the value in Table 2-1 when the sample size is less than 16. For sample sizes of 16 or larger, 
a numerical approximation to the V values is given in the two equations immediately below. 

 
5.1

3.803 exp 1.79 0.516ln( )
1
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observation is the B-basis value. Further information on this procedure may be found in 
reference 7. 

2.1.10.2 Non-parametric Basis Values for small samples  

The Hanson-Koopmans method (references 8 and 9) is used for obtaining a B-basis value for 
sample sizes not exceeding 28 and A-basis values for sample sizes less than 299.  This procedure 
requires the assumption that the observations are a random sample from a population for which 
the logarithm of the cumulative distribution function is concave, an assumption satisfied by a 
large class of probability distributions.  There is substantial empirical evidence that suggests that 
composite strength data satisfies this assumption.  
 
The Hanson-Koopmans B-basis value is: 
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k

r
r

x
B x

x

 
  

  
 Equation 50 

The A-basis value is:  
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n
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A x
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 Equation 51 

where x(n) is the largest data value, x(1) is the smallest, and x(r) is the rth largest data value. The 
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n k n k n k
2 80.00380 38 1.79301 96 1.32324
3 16.91220 39 1.77546 98 1.31553
4 9.49579 40 1.75868 100 1.30806
5 6.89049 41 1.74260 105 1.29036
6 5.57681 42 1.72718 110 1.27392
7 4.78352 43 1.71239 115 1.25859
8 4.25011 44 1.69817 120 1.24425
9 3.86502 45 1.68449 125 1.23080
10 3.57267 46 1.67132 130 1.21814
11 3.34227 47 1.65862 135 1.20620
12 3.15540 48 1.64638 140 1.19491
13 3.00033 49 1.63456 145 1.18421
14 2.86924 50 1.62313 150 1.17406
15 2.75672 52 1.60139 155 1.16440
16 2.65889 54 1.58101 160 1.15519
17 2.57290 56 1.56184 165 1.14640
18 2.49660 58 1.54377 170 1.13801
19 2.42833 60 1.52670 175 1.12997
20 2.36683 62 1.51053 180 1.12226
21 2.31106 64 1.49520 185 1.11486
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Two k-factors are computed using the methodology of section 8.3.5 of CMH-17-1Gusing a 
sample size of n (denoted k0) and a sample size of k (denoted k1).  Whether this value is an A- or 
B-basis value depends only on whether k0 and k1 are computed for A or B-basis values.   
Denote the ratio of mean squares by  
 

 
MSB

u
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 ɜ12 = major Poissonôs ratio of 0Ü plies from an average of all batches 
 
This formula can also be found in section 2.4.2, equation 2.4.2.1(b) of CMH-17-1G.   
 
In computing these strength values, the values for each environment are computed separately.  
The compression values are computed using only compression data, the tension values are 
computed using only tension data.  Both normalized and as-measured computations are done 
using the as-measured and normalized strength values from the UNC0 and UNT0 strength 
values.  
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3. Summary of Results 

The basis values for all tests are summarized in the following tables. The NCAMP recommended 
B-basis values meet all requirements of CMH-17-1G.  However, not all test data meets those 
requirements. The summary tables provide a complete listing of all computed basis values and 
estimates of basis values. Data that does not meet the requirements of CMH-17-1G are shown in 
shaded boxes and labeled as estimates. Basis values computed with the modified coefficient of 
variation (CV) are presented whenever possible. Basis values and estimates computed without 
that modification are presented for all tests. 
 

3.1 NCAMP Recommended B-basis Values  

The following rules are used in determining what B-basis value, if any, is included in tables 
Table 3-1 and Table 3-2 of recommended values. 
 

1. Recommended values are NEVER estimates.  Only B-basis values that meet all 
requirements of CMH-17-1G are recommended. 

2. Modified CV basis values are preferred.  Recommended values will be the modified 
CV basis value when available.  The CV provided with the recommended basis value 
will be the one used in the computation of the basis value. 

3. Only normalized basis values are given for properties that are normalized.   
4. ANOVA B-basis values are not recommended since only three batches of material are 

available and CMH-17-1G recommends that no less than five batches be used when 
computing basis values with the ANOVA method. 

5. Basis values of 90% or more of the mean value imply that the CV is unusually low 
and may not be conservative. Caution is recommended with B-Basis values calculated 
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Lamina Strength Tests

0.2% 
Offset

5% 
Strain

B-basis 168.3 304.4 34.81 NA:A 6.159 11.58 15.34 210.7 91.28
Mean 188.5 358.9 39.49 15.29 6.834 13.14 16.77 232.2 102.2
CV 7.130 7.875 6.000 7.959 6.000 6.000 6.000 6.000 7.130
B-basis 157.5 285.3 27.12 12.08 4.763 8.379 12.67 179.6 NA:A 85.31
Mean 177.8 336.8 30.76 13.68 5.437 9.505 14.10 201.1 20.56 96.29
CV 6.479 8.842 6.000 6.000 6.000 6.000 6.000 6.303 7.201 6.479
B-basis 108.0 NA:A 15.21 5.951 1.519 4.025 6.727 116.8 57.81
Mean 128.2 364.6 17.20 6.750 1.800 4.565 8.161 138.3 68.78
CV 6.913 8.556 6.000 6.000 8.106 6.000 6.000 6.802 6.913

Notes:  The modified CV B-basis value is recommended when available.  
         The CV provided corresponds with the B-basis value given. 
           NA implies that tests were run but data did not meet NCAMP recommended requirements.
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3.2 Lamina and Laminate Summary Tables    
Material: Toray Cetex® TC1225 (LM PAEK) T700GC 12k T1E Unitape 145 gsm 34% RC 

Material Specification: NMS 122/1

Process Specification: NPS 81225

Fabric: T700GC-12K-T1E Resin: TC1225 PAEK

DMA,Tg(ambient): 288.06°F DSC, Tg(ambient): 288.84°F Tg METHOD: DMA (ASTM D7028) &

DMA,Tg(wet): 272.62°F DSC, Melt Temperature (Peak): 582.88°F DSC (ASTM D3418)

DSC, Hot Crystallization Temperature (Peak): 474.11°F

Fiber Lot
Date of fiber manufacture Date of testing 4/2/2019 - 10/08/2019
Resin Lot Date of data submittal
Date of resin manufacture Date of analysis 8/1/2019 - 11/18/2019
Prepreg Lot
Date of prepreg manufacture
Date of composite manufacture

B-Basis
Modif ied 

CV B-basis
Mean B-Basis

Modif ied CV 
B-basis

Mean B-Basis
Modif ied 

CV B-basis
Mean B-Basis

Modified 
CV B-basis

Mean B-Basis
Modif ied 

CV B-basis
Mean

322.1 321.6 370.7 302.8 302.2 351.3 248.8 322.0 371.1 262.6 235.1 309.8 275.7 258.2 340.2

(307.3) (304.4) (358.9) (285.3) NA (336.8) (197.1) NA (364.6) (257.8) (228.6) (301.2) (251.7) (242.1) (318.9)

19.14 18.93 18.36 18.86 18.43

(18.49) (18.10) (17.93) (18.33) (17.27)

0.3331 0.3371 0.3253 0.5033 0.3744

8.702 NA 15.29 11.06 12.08 13.68 5.850 5.951 6.750 2.887 2.410 3.093 5.655 4.490 5.916

1.410 1.318 1.010 0.2574 0.7640

176.0 173.5 192.9 164.3 161.8 181.3 116.8 109.6 129.1 39.55 36.51 48.10 73.50 NA 119.4

(169.6) (168.3) (188.5) (158.8) (157.5) (177.8) (113.5) (108.0) (128.2) (39.83) (37.14) (48.93) (76.21) NA (120.9)

17.30 16.94 17.13 16.43 16.63

(16.41) (15.81) (16.06) (15.52) (15.85)

0.3647 0.3633 0.3614 0.3795 0.3423

38.34 34.81 39.49 29.60 27.12 30.76 16.06 15.21 17.20 6.390 5.898 7.435 13.97 11.92 15.70

1.413 1.340 1.187 0.337 1.009

12.04 11.58 13.14 9.280 8.379 9.505 4.218 4.025 4.565 NA NA NA 3.373 2.861 3.770

6.270 6.159 6.834 5.179 4.763 5.437 1.519 NA 1.800 0.4929 0.4210 0.5403 0.6990 NA 1.341

0.7326 0.6739 0.4790 0.09234 0.3746

205.2 217.0 242.1 160.0 186.1 211.2 94.98 NA 145.4 *** 107.2 86.79 114.3

(220.8) (210.7) (232.2) (149.3) (179.6) (201.1) (123.0) (116.8) (138.3) *** (105.2) (84.36) (111.1)

18.45 18.17 21.24

(13.79) NA (20.56)

93.04 93.73 104.2 89.41 87.18 97.68 62.37 58.43 68.93 20.18 18.62 24.54 38.95 39.09 63.30

(89.73) (91.28) (102.2) (86.86) (85.31) (96.29) (60.87) (57.81) (68.78) (20.34) (18.97) (24.99) (40.50) (40.63) (64.27)

9.497 9.364 9.184 8.681 9.037

(9.307) (9.239) (9.163) (8.839) (9.179)

15.54 15.34 16.77 13.39 12.67 14.10 6.363 6.727 8.161 *** 6.565 5.621 7.406

* Derived from cross-ply using back-out factor
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4. Test Results, Statistics, Basis Values, and Graphs  

Test data for fiber dominated properties was normalized according to nominal consolidated ply 
thickness.  Both normalized and as-measured statistics were included in the tables, but only the 
normalized data values were graphed. Test failures, outliers and explanations regarding 
computational choices were noted in the accompanying text for each test.   
 
All individual specimen results are graphed for each test by batch and environmental condition 
with a line indicating the recommended basis values for each environmental condition.  The data 
is jittered (moved slightly to the left or right) in order for all specimen values to be clearly 
visible.  The strength values are always graphed on the vertical axis with the scale adjusted to 
include all data values and their corresponding basis values.  The vertical axis may not include 
zero.  The horizontal axis values will vary depending on the data and how much overlapping 
there was of the data within and between batches.  When there was little variation, the batches 
were graphed from left to right. The environmental conditions were identified by the shape and 
color of the symbol used to plot the data.  Otherwise, the environmental conditions were graphed 
from left to right and the batches were identified by the shape and color of the symbol.   
 
When a dataset fails the Anderson-Darling k-sample (ADK) test for batch-to-batch variation, an 
ANOVA analysis is required.  In order for B-basis values to be computed using the ANOVA 
method, data from five batches are required.  Since this qualification dataset has only three 
batches, the basis values computed using ANOVA are considered estimates only.  However, the 
basis values resulting from the ANOVA method using only three batches may be overly 
conservative.  The ADK test is performed again after a transformation of the data according to 
the assumptions of the modified CV method (see section 2.1.4 for details).  If the dataset still 
passes the ADK test at this point, modified CV basis values are provided.  If the dataset does not 
pass the ADK test after the transformation, estimates may be co
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4.1 Longitudinal Tension (LT) 

The LT data is normalized. Only one batch of material was tested in the ETA2 and ETW 
environmental conditions, so only estimates of basis values are available for those conditions.  
 
The CTA and RTA conditions met all requirements for pooling, but after the modified CV 
transformation, the pooled dataset for normalized CTA and RTA conditions failed the normality 
test, so pooling was not appropriate for the modified CV basis values. The RTA and ETA1 
conditions for normalized dataset had a CV greater than 8%, so 
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Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F) CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F)

Mean 18.49 18.10 17.93 18.33 17.27 19.14 18.93 18.36 18.86 18.43

Stdev 0.5709 0.6202 0.6770 0.4136 0.2053 0.4001 0.4288 0.4488 0.3967 0.3645

CV 3.088 3.427 3.776 2.256 1.188 2.090 2.265 2.445 2.104 1.978

Mod CV 6.000 6.000 6.000 8.000 8.000 6.000 6.000 6.000 8.000 8.000

Min 17.33 16.92 16.70 17.80 17.12 18.61 18.41 17.54 18.38 17.78

Max 19.56 19.28 19.02 18.82 17.60 19.90 20.02 19.04 19.39 18.77

No. Batches 3 3 3 1 1 3 3 3 1 1

No. Spec. 18 18 18 6 6 18 18 18 6 6

Longitudinal Tension Modulus Statistics
Normalized As-measured

 
Table 4-2: Statistics from LT Modulus data 
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4.2 Transverse Tension (TT)  

Transverse Tension data is not normalized for unidirectional tape. Only one batch of material 
was tested in the ETA2 and ETW environmental conditions, so only estimates of basis values are 
available for those conditions.  
 
The CTA, RTA and ETA1 condition datasets failed the Anderson Darling k-sample test (ADK 
test) for batch to batch variability, which means that pooling across environments was not 
acceptable and CMH-17 Rev G guidelines required using the ANOVA analysis. With fewer than 
5 batches, this is considered an estimate. The RTA and ETA1 datasets, but not the CTA dataset, 
passed the ADK test after the modified CV transformation was applied, so modified CV basis 
values are provided for the RTA and ETA1 datasets but not the CTA dataset.   
 
There were two outliers. The smallest value in batch three of the CTA dataset was an outlier for 
the CTA condition, but not batch three. The largest value in batch two for the ETA1 dataset was 
an outlier for batch two, but not for the ETA1 condition. Both outliers were retained for this 
analysis.  
 
Statistics, basis values and estimates are given for the TT strength data in Table 4-3 and modulus 
data in Table 4-4. The as-measured data, B-basis values and B-estimates are shown graphically 
in Figure 4-2. 
 



May 14, 2021    NCP-RP-2019-011 Rev A 
 

Page 40 of 108 
 

Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F)

Mean 15.29 13.68 6.750 3.093 5.916

Stdev 1.217 0.5464 0.2050 0.07420 0.08599

CV 7.959 3.995 3.037 2.399 1.454

Mod CV 7.979 6.000 6.000 8.000 8.000

Min 12.01 12.26 6.368 3.013 5.802

Max 16.85 14.59 7.196 3.191 6.030

No. Batches 3 3 3 1 1

No. Spec. 19 19 18 7 6

B-estimate 8.702 11.06 5.850 2.887 5.655

A-estimate 4.000 9.186 5.208 2.742 5.470
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Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F) CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F)

Mean 188.5 177.8 128.2 48.93 120.9 192.9 181.3 129.1 48.10 119.4

Stdev 11.80 8.816 7.473 3.007 14.77 10.57 7.771 6.216 2.821 15.17

CV 6.259 4.958 5.827 6.144 12.21 5.482 4.287 4.816 5.864 12.70
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4.4 Transverse Compression (TC) 

Transverse Compression data is not normalized for unidirectional tape. Only one batch of 
material was tested in the ETA2 and ETW environmental conditions, so only estimates of basis 
values are available for those conditions.  
 
The CTA, RTA and ETA1 conditions could be pooled together, but when the data was 
transformed for the modified CV approach, the dataset failed Levene's test so pooling was not 
appropriate for the modified CV basis values. There were no statistical outliers.  
 
Statistics, basis values and estimates are given for the TC strength data in Table 4-7 and modulus 
data in Table 4-8. The as-measured data, B-estimates, and B-basis values are shown graphically 
in Figure 4-4. 
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4.5 Lamina Short-Beam Strength (SBS) 

The Lamina Short Beam Strength data is not available due to unacceptable failure mode.  
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4.7 0˚ Flexural Test (0FLEX, Proc. A) 

The 0FLEX data is normalized. Only one batch of material was tested in the ETW environmental 
condition, so only estimates of basis values are available for that conditions. The ETA2 data is 
not available due to unacceptable failure mode. 
 
The normalized RTA dataset and the as-measured CTA, RTA and ETA1 datasets failed the 
Anderson Darling k-sample test (ADK test) for batch to batch variability, which means that 
pooling across environments was not acceptable and CMH-17 Rev G guidelines required using 
the ANOVA analysis. With fewer than 5 batches, this is considered an estimate.   
 
Only the as-measured ETA1 dataset failed to pass the ADK test after the modified CV 
transformation was applied, so no modified CV basis values are provided for that dataset. 
Pooling across the conditions was appropriate to compute modified CV basis values for the 
remaining dataset.  
 
There were no statistical outliers. 
 
Statistics, estimates and basis values are given for the 0FLEX normalized strength data in Table 
4-9 and as-measured strength data in Table 4-10. The normalized data, B-basis values and B-
estimates are shown graphically in Figure 4-5.  
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Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETW (275⁰ F)

Mean 232.2 201.1 138.3 111.1

Stdev 5.770 9.265 7.752 1.959

CV 2.485 4.607 5.605 1.763

Modified CV 6.000 6.303 6.802 8.000

Min 224.8 183.9 120.1 107.8
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4.8 90˚ Flexural Test (90FLEX, Proc. A) 

The 90FLEX data is normalized. Only one environmental condition was tested: RTA. The only 
property reported is Strength.  
 
The normalized RTA dataset failed the Anderson Darling k-sample test (ADK test) for batch to 
batch variability, which means that CMH-17 Rev G guidelines required using the ANOVA 
analysis. With fewer than 5 batches, this is considered an estimate. Modified CV values could 
not be reported for normalized data as it failed the ADK test even after the data was transformed 
to meet the assumptions of the modified CV method.  
 
There were no statistical outliers. 
 
Statistics, estimates and basis values are given for the 90FLEX strength data in Table 4-11. The 
normalized data, B-basis values and B-estimates are shown graphically in Figure 4-6.  
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Figure 4-6: Batch plot for 90FL
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RTA (70⁰ F) Normalized As-Measured

Mean 20.56 21.24

Stdev 1.480 1.416

CV 7.201 6.664

Modified CV 7.601 7.332

Min 18.07 19.06

Max 23.12 23.79

No. Batches 3 3



May 14, 2021    NCP-RP-2019-011 Rev A 
 

Page 51 of 108 
 

4.9 In-Plane Shear (IPS)  
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Figure 4-7: Batch plot for IPS for 0.2% Offset Strength and Strength at 5% Strain as-measured 

 

Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F) CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETW (275⁰ F)

Mean 6.834 5.437 1.800 0.5403 1.341 13.14 9.505 4.565 3.770

Stdev 0.1099 0.1988 0.1459 0.01707 0.2120 0.2097 0.1142 0.1757 0.1310

CV 1.609 3.656 8.106 3.160 15.81 1.596 1.201 3.849 3.476

Mod CV 6.000 6.000 8.106 8.000 15.81 6.000 6.000 6.000 8.000

Min 6.650 5.231 1.436 0.5162 1.151 12.81 9.353 4.120 3.541

Max 7.044 6.089 1.994 0.5635 1.745 13.53 9.760 4.781 3.921

No. Batches 3 3 3 1 1 3 3 3 1

No. Spec. 18 18 18 7 6 18 18 18 6

B-basis Value 5.179 1.519 9.280 4.218
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4.11  Laminate In-Plane Shear (Interlaminar) Double Notch (Round) Shear 
Strength (DNS1) 

The DNS1 data is not normalized. The only property reported is strength. Only one batch of 
material was tested in the ETW environmental condition, so only estimates of basis values are 
available for that condition.  
 
The ETA1 dataset did not pass the normality test, and the Lognormal distribution was the best fit 
for computing design values.  The RTA dataset failed the Anderson Darling k-sample test (ADK 
test) for batch to batch variability, which means that pooling across environments was not 
acceptable and CMH-17 Rev G guidelines required using the ANOVA analysis. With fewer than 
5 batches, this is considered an estimate. The RTA dataset passed the ADK test and the 
normality test after the modified CV transformation was applied, so modified CV basis values 
are provided. The ETA1 dataset passed the normality test after the modified CV transformation 
was applied, so modified CV basis values are provided. Pooling was acceptable to compute the 
modified CV basis values. There were no statistical outliers. 
 
Statistics, estimates and basis values are given for the DNS1 strength data in Table 4-15. The as-
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Env RTA (70⁰ F) ETA1 (275⁰ F) ETW (275⁰ F)

Mean 12.09 6.964 6.265

Stdev 0.4804 0.3927 0.2343

CV 3.972 5.638 3.739

Mod CV 6.000 6.819 8.000

Min 11.02 6.262 5.911

Max 12.73 7.874 6.525

No. Batches 3 3 1

No. Spec. 18 19 6

B-basis Value 6.244

B-estimate 9.960 5.555

A-estimate 8.440 5.785 5.051

Method ANOVA Lognormal Normal

B-basis Value 10.984 5.862

B-estimate 4.755

A-estimate 10.232 5.108 3.722

Method
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4.14 “50/40/10” Unnotched Tension 3 (UNT3) 

The UNT3 data is normalized.  Data is reported on two properties:  Strength and Modulus.    
The CTA, RTA and ETA1 condition datasets, both normalized and as-measured, failed the 
Anderson Darling k-sample test (ADK test) for batch to batch variability, which means that 
pooling across environments was not acceptable and CMH-17 Rev G guidelines required using 
the ANOVA analysis. With fewer than 5 batches, this is considered an estimate.  Only the 
normalized RTA dataset passed the ADK test after the modified CV transformation was applied, 
so modified CV basis values are provided only for that dataset.   
 
There was one outlier. The largest value in batch two of the CTA normalized dataset was an 
outlier for batch two, but not for the CTA condition. It was not an outlier in the as-measured 
dataset. It was retained for this analysis.  
 
Statistics, basis values and estimates are given for the UNT3 strength data in Table 4-20 and 
modulus data in Table 4-21. The normalized data, B-basis values and B-estimates are shown 
graphically in Figure 4-12.   
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Figure 4-12: Batch Plot for UNT3 Strength normalized 
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4.15  “50/0/50” Unnotched Compression 0/90 (UNC0) 

The UNC0 data is normalized.  Data is reported on two properties: Strength and Modulus. Only 
one batch of material was tested in the ETA2 and ETW environmental conditions, so only 
estimates of basis values are available for those conditions.  
 
Pooling across conditions was not permissible due to failure of Leveneôs test, but there were no 
other diagnostic test failures. After the modified CV transformation was applied to the data, 
pooling requirements were met, so modified CV basis values were computed by pooling the 
CTA, RTA and ETA1 conditions. The ETW condition had a CV greater than 8%, so no modified 
CV basis values are provided for that condition. There were no statistical outliers. 
 
Statistics, basis values and estimates are given for the UNC0 strength data in Table 4-22 and 
modulus data in Table 4-23. The normalized data, B-estimates and B-basis values are shown 
graphically in Figure 4-13. 
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Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F) CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F)
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4.17 “10/80/10” Unnotched Compression 2 (UNC2) 

The UNC2 data is normalized.  Data is reported on two properties:  Strength and Modulus.  
 
There were no diagnostic failures in the normalized dataset, but pooling across conditions was 
not permissible for the as-measured datasets due to failure of Leveneôs test.   
 
There was one statistical outlier.  The largest value in batch one of the normalized RTA dataset 
was an outlier for batch one, but not for the RTA condition and not for the as-measured dataset.  
It was retained for this analysis. 
 
Statistics, basis values and estimates are given for the UNC2 strength data in Table 4-26 and 
modulus data in Table 4-27. The normalized data and the B-basis values are shown graphically 
in Figure 4-15.   
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Env RTA (70⁰ F) ETA1 (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F)

Mean 58.17 39.47 60.77 40.92

Stdev 3.737 2.437 4.058 1.958

CV 6.423 6.174 6.678 4.785

Modified CV 7.212 7.087 7.339 6.392

Min 50.46 34.89 51.73 37.04

Max 66.94 44.84 67.96 44.25

No. Batches 3 3 3 3

No. Spec. 18 18 18 18

B-basis Value 52.43 33.73 52.76 37.06

A-estimate 48.52 29.82 47.08 34.32

Method pooled pooled Normal Normal

B-basis Value 51.68 32.98 51.97 35.76

A-estimate 47.26 28.56 45.74 32.11

Method pooled pooled Normal Normal

As-measured

Unnotched Compression (UNC2) Strength Basis Values and 
Statistics

Basis Values and Estimates

Normalized 

Modified CV Basis Values and Estimates 

 
Table 4-26: Statistics and Basis 
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4.18 “50/40/10” Unnotched Compression 3 (UNC3) 

The UNC3 data is normalized.  Data is reported on two properties: Strength and Modulus.  
 
The normalized RTA condition dataset failed the Anderson Darling k-sample test (ADK test) for 
batch to batch variability, which means that pooling across environments was not acceptable and 
CMH-17 Rev G guidelines required using the ANOVA analysis. With fewer than 5 batches, this 
is considered an estimate.  The normalized RTA dataset passed the ADK test after the modified 
CV transformation was applied, so modified CV basis values are provided for that dataset.  
There were no other diagnostic test failures.  Pooling was acceptable for the as-measured 
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Env RTA (70⁰ F) ETA1 (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F)

Mean 98.06 74.81 102.8 78.41

Stdev 5.584 3.541 4.412 3.002

CV 5.695 4.733 4.291 3.829

Modified CV 6.847 6.367 6.146 6.000

Min 90.95 68.94 94.82 71.87
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4.19  “25/50/25” Open-Hole Tension 1 (OHT1) 

The OHT1 data is normalized. The only property measurement reported is strength. Only one 
batch of material was tested in the ETA2 and ETW environmental conditions, so only estimates 
of basis values are available for those conditions.  
 
The CTA, RTA and ETA1 condition datasets, both normalized and as-measured, failed the 
Anderson Darling k-sample test (ADK test) for batch to batch variability, which means that 
pooling across environments was not acceptable and CMH-17 Rev G guidelines required using 
the ANOVA analysis. With fewer than 5 batches, this is considered an estimate.  Only the 
normalized CTA and RTA datasets passed the ADK test after the data was transformed for the 
modified CV method, but not for the normalized ETA1 and the as-measured CTA, RTA and 
ETA1 datasets. Modified CV basis values can be provided for the normalized CTA and RTA 
conditions and pooling was appropriate for the modified CV basis value computations.   
 
There was one outlier.  The largest value in batch one of the ETA1 normalized dataset was an 
outlier for batch one, but not for the ETA1 condition or the as-measured dataset. It was retained 
for this analysis.   
 
Statistics, basis values and estimates are given for the OHT1 strength data in Table 4-30. The 
normalized data, B-basis values and B-estimates are shown graphically in Figure 4-17. 
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Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F) CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F)

Mean 70.30 68.52 66.18 58.03 63.11 71.72 69.82 67.24 60.12 65.00

Stdev 2.931 3.227 3.836 1.281 1.608 3.903 4.287 5.125 1.623 1.759

CV 4.169 4.710 5.796 2.208 2.547 5.442 6.141 7.623 2.700 2.706

Modified CV 6.084 6.355 6.898 8.000 8.000 6.721 7.070 7.811 8.000 8.000

Min 65.42 63.82 61.50 56.55 60.97 66.24 63.21 59.29 57.80 63.12

Max 75.35 76.45 75.44 59.29 65.01 78.42 78.29 77.38 62.74 67.61

No. Batches 3 3 3 1 1 3 3 3 1 1

No. Spec. 19 18 18 6 6 19 18 18 6 6

B-estimate 51.62 53.57 42.54 54.15 58.24 45.99 44.84 34.56 55.20 59.68

A-estimate 38.28 42.90 25.68 51.39 54.77 27.62 27.02 11.24 51.71 55.89

Method ANOVA ANOVA ANOVA Normal Normal ANOVA ANOVA ANOVA Normal Normal

B-basis Value 62.49 60.68

B-estimate 44.04 47.90 45.63 49.34

A-estimate 57.16 55.35 34.47 37.49 35.72 38.62

Method pooled pooled Normal Normal Normal Normal

Normalized As-measured
Open-Hole Tension (OHT1) Strength Basis Values and Statistics

Basis Values and Estimates 

Modified CV Basis Values and Estimates

NA NA NA NA

 
Table 4-30: Statistics and Basis Values for OHT1 Strength data 
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4.20 “10/80/10” Open-Hole Tension 2 (OHT2) 

The OHT2 data is normalized. The only property measurement reported is strength.   
 
The normalized CTA, RTA and ETA1 datasets had no diagnostic test failures and met all 
requirements for pooling together.  The as-measured CTA, RTA and ETA1 condition datasets 
failed the Anderson Darling k-sample test (ADK test) for batch to batch variability, which means 
that pooling across environments was not acceptable and CMH-17 Rev G guidelines required 
using the ANOVA analysis. With fewer than 5 batches, this is considered an estimate.   All three 
datasets passed the ADK test after the data was transformed for the modified CV method, so 
modified CV basis values can be provided for the as-measured CTA, RTA and ETA1 datasets.  
Pooling was appropriate for the modified CV basis value computations.   
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4.21 “50/40/10” Open-Hole Tension 3 (OHT3) 

The OHT3 data is normalized. The only property measurement reported is strength.   
 
The CTA, RTA and ETA1 condition datasets, both normalized and as-measured, all failed the 
Anderson Darling k-sample test (ADK test) for batch to batch variability, which means that 
pooling across environments was not acceptable and CMH-17 Rev G guidelines required using 
the ANOVA analysis. With fewer than 5 batches, this is considered an estimate. The CTA and 
RTA datasets, both normalized and as-measured, passed the ADK test after the data was 
transformed for the modified CV method, but the ETA1 datasets did not. Modified CV basis 
values can be provided for the CTA and RTA conditions and pooling was appropriate for the 
modified CV basis value computations.   
 
There were two outliers. The largest value in batch three of the CTA as-measured dataset was an 
outlier for batch three but not for the CTA condition or the normalized dataset. The largest value 
in batch three of the ETA1 normalized dataset was an outlier for batch three but not for the 
ETA1 condition or the as-measured dataset.  Both outliers were retained for this analysis. 
 
Statistics, basis values and estimates are given for the OHT3 strength data in Table 4-32. The 
normalized data, B-estimates and B-basis values are shown graphically in Figure 4-19.   
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Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F)

Mean 97.90 95.06 98.05 104.5 102.8 105.2

Stdev 4.107 4.363 4.844 4.276 4.398 5.117

CV 4.195 4.590 4.940 4.091 4.279 4.863

Modified CV 6.097 6.295 6.470 6.045 6.140 6.431

Min 92.48 86.06 90.90 99.05 94.24 98.64

Max 107.6 103.9 108.0 114.9 112.6 114.6

No. Batches 3 3 3 3 3 3

No. Spec. 18 18 18 18 18 18

B-estimate 72.66 72.97 67.26 77.83 79.47 72.05

A-estimate 54.64 57.21 45.29 58.78 62.84 48.38

Method ANOVA ANOVA ANOVA ANOVA ANOVA ANOVA

B-basis Value 87.01 84.18 93.04 91.28

A-estimate 79.61 76.77 85.21 83.45
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4.23 “10/80/10” Filled-Hole Tension 2 (FHT2)  

The FHT2 data is normalized. The normalized RTA dataset failed the normality test. The 
Weibull distribution provided the best fit for the data.  The normalized and as-measured CTA 



May 14, 2021    NCP-RP-2019-011 Rev A 
 

Page 81 of 108 
 

Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F)

Mean 61.81 53.66 44.55 63.41 55.37 45.93

Stdev 1.974 2.878 1.862 2.154 2.654 1.913

CV 3.193 5.363 4.180 3.397 4.793 4.165
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4.24 “50/40/10” Filled-Hole Tension 3 (FHT3)  

The FHT3 data is normalized. The normalized and as-measured datasets for all three 
environmental conditions failed the Anderson Darling k-sample test (ADK test) for batch to 
batch variability, which means that pooling across environments was not acceptable and CMH-
17 Rev G guidelines required using the ANOVA analysis. With fewer than 5 batches, this is 
considered an estimate. The normalized CTA and RTA datasets and the as-measured RTA 
dataset passed the ADK test after the data was transformed for the modified CV method, so 
modified CV basis values can be provided. The normalized CTA and RTA datasets met all 
requirements for pooling across the conditions for the modified CV basis value computations.   
 
There was one outlier. The lowest value in batch two of the as-measured ETA1 dataset was an 
outlier for batch two but not for the ETA1 condition and not for the normalized dataset. It was 
retained for this analysis.   
 
Statistics, estimates and basis values are given for the FHT3 strength data in Table 4-35. The 
normalized data, B-estimates and B-basis values are shown graphically in Figure 4-22. 
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Env CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) CTA (-65⁰ F) RTA (70⁰ F) ETA1 (275⁰ F)

Mean 97.61 93.20 95.04 103.0 99.81 102.1

Stdev 4.924 4.402 4.452 6.088 5.012 5.680

CV 5.044 4.723 4.684 5.912 5.022 5.564

Modified CV 6.522 6.362 6.342 6.956 6.511 6.782

Min 89.75 85.87 90.15 93.40 91.29 95.09

Max 106.6 102.3 103.8 114.8 110.4 111.2
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Figure 4-23: Batch plot for OHC1 Strength normalized 

 

Env RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F)

Mean 45.79 34.00 17.38 29.19 47.33 34.96 17.77 29.93

Stdev 1.380 1.111 0.6432 0.3394 1.235 1.261 0.7136 0.6402

CV 3.014 3.268 3.701 1.163 2.610 3.607 4.015 2.139

Modified CV 6.000 6.000 8.000 8.000 6.000 6.000 8.000 8.000

Min 43.64 31.95 16.64 28.83 44.99 33.02 17.28 28.98

Max 47.95 35.99 18.47 29.72 48.95 37.47 19.19 30.74

No. Batches 3 3 1 1 3 3 1 1

No. Spec. 18 18 6 6 18 18 6 6

B-basis Value 43.07 44.89

B-estimate 28.35 15.43 28.17 27.74 16.40 27.99

A-estimate 41.14 24.32 14.05 27.43 43.16 22.58 10.72 26.61

Method Normal ANOVA Normal Normal Normal ANOVA
Non-

Parametric
Normal

B-basis Value 41.39 29.59 42.78 30.41

B-estimate 13.19 22.16 22.72

A-estimate 38.39 26.59 10.33 17.34 39.69 27.32 17.78

Method pooled pooled Normal Normal pooled pooled Normal

Normalized As-measured

Basis Values and Estimates 

Open-Hole Compression (OHC1) Strength Basis Values and Statistics 
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4.26 “10/80/10” Open-Hole Compression 2 (OHC2) 

The OHC2 data is normalized. The only property measurement reported is strength. The as-
measured ETA1 dataset failed the Anderson Darling k-sample test (ADK test) for batch to batch 
variability, which means that pooling across environments was not acceptable and CMH-17 Rev 
G guidelines required using the ANOVA analysis. With fewer than 5 batches, this is considered 
an estimate. This dataset passed the ADK test after the modified CV transformation was applied, 
so modified CV basis values are provided for that dataset. There were no other diagnostic test 
failures.  Pooling was acceptable for the normalized datasets and for the modified CV approach, 
both normalized and as-measured. 
 
There was one outlier. The largest value in batch two for the normalized ETA1 dataset was an 
outlier. It was an outlier only for the ETA1 condition, but not for the batch two alone or the as-
measured dataset. It was retained for this analysis.  
 
Statistics, estimates and basis values are given for the OHC2 strength data in Table 4-37. The 
normalized data and the B-basis values are shown graphically in Figure 4-24.   
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4.27 “50/40/10” Open-Hole Compression 3 (OHC3) 

The OHC3 data is normalized. The only property measurement reported is strength. The 
normalized RTA dataset and both the normalized and as-measured ETA1 datasets failed the 
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Env RTA (70⁰ F) ETA1 (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F)

Mean 55.04 40.82 57.59 42.47

Stdev 1.038 0.8034 0.8612 1.448

CV 1.886 1.968 1.496 3.409

Modified CV 6.000 6.000 6.000 6.000

Min 52.64 39.19 56.16 40.35

Max 56.50 42.54 59.23 45.09

No. Batches 3 3 3 3

No. Spec. 18 18 18 18

B-basis Value 55.89

B-estimate 50.19 36.16 32.57
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4.28 “25/50/25” Filled-Hole Compression 1 (FHC1)  

The FHC1 data is normalized. The only property measurement reported is strength. Only one 
batch of material was tested in the ETA2 and ETW environmental conditions, so only estimates 
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4.29 “10/80/10” Filled-Hole Compression 2 (FHC2)  

The FHC2 data is normalized. The only property measurement reported is strength. When the 
FHC2 mean or basis value is greater than the corresponding value for UNC2, the FHC2 data is 
for informational purposes only and it may not substantial enough to be used for design.    
 
The normalized RTA condition dataset failed the Anderson Darlin
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4.30 “50/40/10” Filled-Hole Compression 3 (FHC3)  

The FHC3 data is normalized. The only property measurement reported is strength. When the 
FHC3 mean or basis value is greater than the corresponding value for UNC3, the FHC3 data is 
for informational purposes only and it may not substantial enough to be used for design.   
 
The as-measured RTA and ETA1 condition datasets failed the Anderson Darling k-sample test 
(ADK test) for batch to batch variability, which means that pooling across environments was not 
acceptable and CMH-17 Rev G guidelines required using the ANOVA analysis. With fewer than 
5 batches, this is considered an estimate. Both datasets passed the ADK test after the data was 
transformed for the modified CV method and pooling was acceptable. Pooling RTA and ETA1 
normalized datasets was appropriate. There were no statistical outliers.  
 
Statistics, estimates and basis values are given for the FHC3 strength data in Table 4-41. The 
normalized data and the B-basis values are shown graphically in Figure 4-28. 
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Figure 4-28: Batch plot for FHC3 Strength normalized 
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Env RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F)

Mean 100.9 84.98 50.58 88.12 107.2 89.28 52.32 91.08

Stdev 7.969 5.031 3.323 4.552 7.308 5.142 2.921 5.390

CV 7.900 5.920 6.569 5.166 6.820 5.759 5.582 5.918

Modified CV 7.950 6.960 8.000 8.000 7.410 6.880 8.000 8.000

Min 87.04 71.88 47.01 79.51 92.64 75.08 48.19 81.38

Max 113.8 94.02 55.75 92.57 119.5 96.56 56.36 96.52

No. Batches 3 3 1 1 3 3 1 1

No. Spec. 18 18 6 6 18 18 6 6

B-basis Value 75.05 95.65 77.77

B-estimate 68.72 40.52 74.33 43.47 74.75

A-estimate 45.80 68.01 33.36 64.53 87.82 69.94 37.18 63.14

Method ANOVA Normal Normal Normal pooled pooled Normal Normal

B-basis Value 88.05 72.15 94.23 76.35 39.71 69.13

B-estimate 38.39 66.88

A-estimate 79.32 63.41 30.05 52.35 85.44 67.55 31.08 54.11

Method pooled pooled Normal Normal pooled pooled Normal Normal

Single Shear Bearing (SSB1 Proc. C) 2% Offset Strength Basis Values and Statistics 
As-measuredNormalized

Modified CV Basis Values and Estimates

Basis Values and Estimates
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Env RTA (70⁰ F) ETA1 (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F)

Mean 106.5 87.29 134.3 105.4 112.7 89.76 142.1 108.4

Stdev 4.438 4.692 3.613 3.930 5.757 4.252 4.886 4.002

CV 4.166 5.375 2.690 3.729 5.107 4.737 3.438 3.692

Modified CV 6.083 6.687 6.000 6.000 6.553 6.368 6.000 6.000

Min 99.57 77.01 127.9 96.63 104.1 81.74 134.4 101.2

Max 116.1 97.13 141.2 111.7 124.9 97.67 152.6 115.0

No. Batches 3 3 3 3 3 3 3 3

No. Spec. 18 18 18 18 18 18 18 18

B-basis Value 78.03 127.4 98.51 81.36 100.5

B-estimate 85.25 81.43 115.7

A-estimate 70.08 71.47 122.8 93.83 59.11 75.41 96.94 94.89

Method ANOVA Normal pooled pooled ANOVA Normal ANOVA Normal

B-basis Value 95.29 76.06 121.1 92.19 100.7 77.73 128.3 94.58

A-estimate 87.65 68.42 112.1 83.21 92.51 69.54 118.9 85.18

Method pooled pooled pooled pooled pooled pooled pooled pooled





May 14, 2021    NCP-RP-2019-011 Rev A 
 

Page 102 of 108 
 



May 14, 2021    NCP-RP-2019-011 Rev A 
 

Page 103 of 108 
 

4.34 Interlaminar Tension and Curved Beam Strength (ILT and CBS) 
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4.35 “25/50/25” Compression After Impact 1 (CAI1) 

The CAI1 test data is normalized. Data is reported on only one property, Strength. There was one 
outlier. The largest value in the ETA1 dataset was an outlier for the normalized and the as-
measured dataset. With only one batch tested in this condition, it can only be assessed as an 
outlier for batch, not the condition. Basis values are not computed for these properties. However 
the summary statistics are presented in Table 4-47 and the data are displayed graphically in 
Figure 4-35. 
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Figure 4-35: Plot for CAI1 Strength normalized 
 

Env RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F) RTA (70⁰ F) ETA1 (275⁰ F) ETA2 (400⁰ F) ETW (275⁰ F)

Mean 45.38 34.04 13.77 31.86 46.10 34.44 14.14 32.56

Stdev 1.609 1.374 0.3824 0.5476 1.719 1.404 0.4658 0.4867

CV 3.544 4.035 2.777 1.719 3.730 4.077 3.295 1.495

Min 43.39 32.94 13.17 31.25 43.65 33.25 13.37 32.07

Max 47.10 36.71 14.29 32.60 48.06 37.13 14.76 33.13

No. Batches 1 1 1 1 1 1 1 1



May 14, 2021    NCP-RP-2019-011 Rev A 
 

Page 106 of 108 
 

5. Outliers 

Outliers were identified according to the standards documented in section 2.1.5, which are in 
accordance with the guidelines developed in section 8.3.3 of CMH-17-1G. An outlier may be an 
outlier in the normalized data, the as-measured data, or both.  A specimen may be an outlier for 
the batch only (before pooling the three batches within a condition together) or for the condition 
(after pooling the three batches within a condition together) or both.  
 
Approximately 5 out of 100 specimens will be identified as outliers due to the expected random 
variation of the data. This test is used only to identify specimens to be investigated for a cause of 
the extreme observation. Outliers that have an identifiable cause are removed from the dataset as 
they inject bias into the computation of statistics and basis values.  Specimens that are outliers 
for the condition and in both the normalized and as-measured data are typically more extreme 
and more likely to have a specific cause and be removed from the dataset than other outliers. 
Specimens that are outliers only for the batch, but not the condition and specimens that are 
identified as outliers only for the normalized data or the as-measured data but not both, are 
typical of normal random variation.   
 
All outliers identified were investigated to determine if a cause could be found. Outliers with 
causes were removed from the dataset and the remaining specimens were analyzed for this 
report. Information about specimens that were removed from the dataset along with the cause for 
removal is documented in the material property data report, NCAMP Test Report CAM-RP-
2019-036 Rev A.    
 
Outliers for which no causes could be identified are listed in Table 5-1. These outliers were 
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Test Condition Batch
Specimen 
Number

Normalized 
Strength

Strength As-
measured 

High/ 
Low

Batch 
Outlier

Condition 
Outlier

LT CTA (-65  F) 1 TCAJA214B Not an Outlier 399.9 High Yes No
TT CTA (-65  F) 3 TCAUC112B NA 12.01 Low No Yes
TT ETA1 (275  F) 2 TCANA311A NA 7.196 High Yes No
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