This appendix contains the equivalent initial flaw size (EIFS) specimen drawings, strain gage
locations, inspection area and rivet numbering, nondestructive inspection references, scanning
electron microscope (SEM) results, measured specimen dimensions, finite element method stress
plots, strain survey, residual strength caused by rivet installation, average EIFS sizes, crack
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growth histories and the correlation, as discussed in section 6.

Page No. Description
E-2 EIFS specimen drawings (figure E-1)
E-16 Strain gage locations (figure E-2)
E-19 Inspection area and rivet numbering (figure E-3)
E-22 Rotating self-nulling eddy-current references (figures E-4 to E-7)
E-25 SEM results (figure E-8)
E-42 Measured specimen dimensions (figure E-9)
E-58 Stress fringe plots (figures E-10 to E-14)
E-62 Strain survey test/analyses correlation (figures E-15 to E-18)
E-66 Example of bearing stress factor and bypass stress factor calculation
E-67 Original crack growth analysis
E-70 Effects of the rivet surface contact stress
E-79 Measured crack growth histories and collapsed crack growth histories
E-89 Average EIFS sizes of individual specimen
E-92 Crack growth test/analyses correlation (figures E-50 to E-65)
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FIGURE E-2. STRAIN GAGE LOCATIONS FOR EIFS PANELS (Continued)
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FIGURE E-3. EIFS PANELS INSPECTION AREA AND RIVET NUMBERING (Continued)
E-20



NCILDZISN! TNSIN TN Tan
XS NOILFOIZILNIT! ONE SEM SINITLSG

TEILIAD DNIMOHS ATFWISSE” 13/NVNbd SOS-£SSLISR

SINOILYO07 ISIHL LY WAS
2379100 SHL LDOISSNI %
\<</
=
NOILI2ISSN/ N
e e e e e ol e sl i A e s ol

BNO/LYOO7 F83IH.L
LY SININS IHL LOSASN/

r+++++++++++++++++++++++++ + ++
FFFFFFIFFFF F I T I F A F P T o
++++++++++++++++++++++++++++

\“'\;

~
w

+++++++++++++++++++++++++++++
gt ++++++++++ ++++ 4+ ++++++ + + 4+ + N
gt FFFFFFFFFFFFFFFFFFFFF FFFF AN

O S S e O S SO e S o o s =

_ V3
2 3907 NOIL2ZSSNI 7 9903

FaIS NS

(H3) 73N 40 JOL

0Q|yu
N
QR
)

3

|
|
|
I
|
|
|
< |
|
|
1.
|
|
|
I
<
|
|
l
|
I
I
j}

FIGURE E-3. EIFS PANELS INSPECTION AREA AND RIVET NUMBERING (Continued)
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FIGURE E-4. DESCRIPTION OF 0.063-inch SKIN REFERENCE STANDARD
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DESCRIPTION OF 0.090-inch SKIN REFERENCE STANDARD
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NOTES:

1. INSTALL EDM NOTCH THRU PLATE 0.030 LONG X .005 WIDTH +.000 OR -.003 INCH
(9 PLACES)

2. INSTALL EDM NOTCH THRU PLATE 0.040 LONG X .005 WIDTH +.000 OR -.003 INCH
(3 PLACES)

3. INSTALL EDM NOTCH THRU PLATE 0.050 LONG X .005 WIDTH +.000 OR -.003 INCH
(3 PLACES) -

4. INSTALL EDM NOTCH THRU PLATE 0.075 LONG X .005 WIDTH +.000 OR -.003 INCH
(3 PLACES)

5. NO SCALE

EDM INSTALLATION

FIGURE E-6. DESCRIPTION OF EDM INSTALLATION FOR (3 ROWS) 0.063-inch

SKIN ASSEMBLY
Y Stop Aquisition On Alignment
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FIGURE E-7. FRONT PANEL OF THE ROTATING PROBE SYSTEM DISPLAY
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Figure E-8 contains the data obtained during the SEM fractographic investigation of all EIFS
panel fracture surfaces for which marker bands could be detected.

The crack naming convention is as follows:

E.1.1 3CI14R

\ Hole Side (Left or Right)

—— Hole Number (Left to Right)
Rivet Row
EIFS Specimen Number

The parameters in the table are:

Groups - Number of marker cycle blocks, either 10, 4, or 6 blocks (see section 6.5)

y - The distance from the faying surface to the crack front in the thickness direction (mm)
cl - Crack length (mm)
7 @ v <
Cl
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3C14R 3C17R

Groups y Cycles ci Groups y Cycles cl
10 0.12 147660 0.16 10 0.16 116020 0.34
4 0.19 151420 0.25 4 0.12 123320 0.43
6 0.11 154960 0.40 6 0.15 130950 0.52
10 0.30 158830 0.42 10 0.12 138360 0.62
4 0.16 162590 0.63 4 0.16 145660 0.69
6 0.19 153290 0.76
10 0.16 160700 0.85
4 0.21 168000 0.94
fracture 0.25 170000 1.01

3D13R 3D15L

Groups y Cycles c1 Groups y Cycles cl
4 0.155 157860 0.20 10 0.16 91810 0.27
6 4 0.23 95570 0.33
10 0.159 165270 0.26 6 0.26 99110 0.43
4 0.184 169030 0.31 10 0.28 102980 0.51
fracture 170000 0.32 4 0.29 106740 0.58
6 0.26 110280 0.67
10 0.26 114150 0.76
4 0.26 117910 0.86
6 0.34 121450 0.93
10 0.32 125320 1.04
4 0.39 129080 1.13
6 0.32 132620 1.25
10 0.31 136490 1.40
4 0.33 140250 1.53
6 0.37 143790 1.69
10 0.35 147660 1.88
4 0.41 151420 2.12
6 0.42 154960 2.37
4 0.17 162590 2.80
10 0.32 170000 3.33

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA
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3D15L
Groups y Cycles c1
10 0.105 98290 0.298
4 102050
6 105590
10 0.277 109460 0.420
4 0.194 113220 0.536
6 0.248 116760 0.598
10 0.336 120630 0.677
4 0.238 124390 0.792
6 0.326 127930 0.865
10 0.388 131800 0.955
4 0.255 135560 1.109
6 0.438 139100 1.178
10 0.401 142970 1.325
4 0.402 146730 1.493
6 0.505 150270 1.631
10 0.476 154140 1.809
4 0.413 157900 2.049
6 0.410 161440 2.328
10 0.354 165310 2.731
4 0.308 169070 3.297
fracture 170000 3.458
4C9R 4C10R
Groups y Cycles c1 Groups y Cycles c1
4 0.06 138250 0.057 107 0.21 -18,470 0.249
67 0.07 141790 0.134 47 0.15 -14,710 0.351
10 0.10 145660 0171 6 0.23 -11,170 0.375
4 0.17 149420 0.245 10 0.28 -7,300 0.435
6 0.15 152960 0.311 4 0.24 -3,540 0.535
10 0.22 156830 0.431 fracture 0.26 170,000 0.656
4 0.24 160580 0.502
6 0.22 164130 0.606
10 0.30 168000 0.706
fracture 0.37 170000 0.874

4C11R 4C12R

Groups y Cycles c1 Groups y Cycles ci
10 0.16 127020 0.065 4 0.16 145,660 0.160
10 0.20 135190 0.083 6 0.24 149,200 0.195
10 0.23 143360 0.120 10 0.25 153,070 0.300
10 0.29 151530 0.216 4 0.18 156,830 0.413
4 0.20 155290 0.225 6 0.25 160,370 0.460
6 0.19 158830 0.278 10 0.22 164,240 0.593
10 0.07 162700 0.411 4 0.28 168,000 0.660
4 017 166460 0.447 fracture 0.29 170,000 0.706
6 0.16 170000 0.481

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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7AGL 7A6R
|_Groups y Cycles ci Groups y Cycles ci
6 0.34 80200 0.67 10 0.23 28500 0.09
10 0.45 82070 0.73 4 0.20 30260 0.14
4 6 0.22 31800 0.16
6 0.46 85370 0.84 10 0.19 33670 0.21
10 0.43 87240 0.87 4
4 0.35 89000 0.90 6 0.22 36970 0.26
6 0.26 90540 0.91 10 0.20 38840 0.32
10 0.28 92410 0.93 4
4 6 0.24 42140 0.37
6 0.35 95710 1.00 10 0.22 44010 0.41
10 0.58 97580 1.02 4 0.25 45770 0.44
4 0.71 99340 1.10 6
6 0.60 100880 1.16 10 0.10 49180 0.34
10 0.70 102750 1.21 4 0.05 50940 0.38
4 0.52 104510 1.30 6 0.09 52480 0.41
6 0.32 106050 1.36 10 0.10 54350 0.45
10 0.49 107920 1.44 4 0.12 56110 0.49
4 0.33 109680 1.50 6 0.05 57650 0.54
6 0.51 111220 1.52 10
10 0.52 113090 1.57 4
4 0.45 114850 1.64 6 0.09 62820 0.64
6 0.48 116390 1.69 10 0.10 64690 0.68
10 0.47 118260 1.74 4
4 0.54 120020 1.79 6 0.09 67990 0.74
6 0.54 121560 1.83 10 0.11 69860 0.77
10 0.54 123430 1.90 4 0.10 71620 0.80
4 0.56 125190 1.96 6 0.15 73160 0.86
6 0.23 126730 2.06 10 0.23 75030 0.94
10 0.28 128600 2.12 4 0.23 76790 0.99
4 0.37 130360 2.18 6 0.29 78330 1.05
6 0.57 131900 2.23 10 0.09 80200 1.09
10 0.55 133770 2.31 4 0.08 81960 1.13
4 0.58 135530 2.38 6 0.08 83500 1.18
6 0.39 137070 2.47 10 0.13 85370 1.22
10 0.37 138940 2.56 4
4 0.27 140700 2.65 6 0.18 88670 1.28
6 0.30 142240 2.75 10 0.19 90540 1.32
10 0.19 144110 2.91 4 0.25 92300 1.34
4 0.23 145870 3.00 6 0.30 93840 1.37
6 0.27 147410 3.12 10 0.34 95710 1.39
4 0.38 97470 1.41
10
4 0.37 100880 1.49
6

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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TA7L 7A6R (cont.)
Groups y Cycles cl Groups i Cycles cl

6 0.28 93840 1.06 10 0.46 104180 1.53
10 0.24 95710 1.10 4 0.46 106050 1.56
4 6 0.45 107810 1.59
6 0.18 99010 1.16 10 0.54 109350 1.63
10 0.07 100880 1.21 4 0.53 111220 1.67
4 6 0.55 112980 1.7
6 0.28 104180 1.31 10 0.50 114520 1.75
10 0.36 106050 1.37 4 0.48 116390 1.78
4 0.37 107810 1.42 6

6 10 0.41 119690 1.91
10 0.40 111220 1.50 4 0.47 121560 1.93
4 0.47 112980 1.53 6 0.43 123320 2.01
6 0.50 114520 1.57 10 0.36 124860 2.07
10 0.47 116390 1.60 4 0.30 126730 2.14
4 6 0.32 128490 2.19
6 0.52 119690 1.65 10 0.35 130030 2.24
10 0.31 121560 1.70 4 0.33 131900 2.29
4 0.37 123320 1.71 6 0.36 133660 2.33
6 0.39 124860 1.75 10 0.35 135200 2.4
10 0.42 126730 1.79 4 0.30 137070 2.49
4 0.46 128490 1.82 6 0.26 138830 257
6 0.37 130030 1.82 10 0.19 140370 2.65
10 0.40 131900 1.86 4 0.26 142240 2.74
4 0.39 133660 1.91 6 0.24 144000 2.83
6 0.28 135200 1.96 10 0.35 145540 2.89
10 0.34 137070 2.01 4 0.55 147410 3.01
4 0.34 138830 2.06

6 0.38 140370 2.1

10 0.38 142240 2.16

4 0.40 144000 2.20

6 0.39 145540 2.26

10 0.38 147410 2.33

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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7A7R 7ABL
Groups y Cycles c1 Groups y Cycles ci
4 0.18 71730 0.23 10 0.54 126730 0.38
6 4
10 0.19 75030 0.28 6 0.57 130360 0.46
4 0.25 76900 0.31 10 0.51 131900 0.52
6 4
10 0.26 80200 0.38 6 0.46 135530 0.58
4 10 0.47 137070 0.62
6 0.25 83830 0.46 4
10 0.22 85370 0.49 6 0.13 140700 0.68
4 0.21 87240 0.53 10 0.18 142240 0.71
6 0.21 89000 0.56 4 0.16 144110 0.74
10 0.21 90540 0.59 6 0.13 145870 0.77
4 0.22 92410 0.62 10 0.08 147410 0.81
6 0.20 94170 0.66
10
4
6 0.21 99340 0.71
10 0.13 100880 0.74
4 0.15 102750 0.78
6 0.13 104510 0.82
10 0.18 106050 0.87
4 0.22 107920 0.91
6
10
4
6 0.21 114850 0.99
10 0.36 116390 1.02
4
6 0.35 120020 1.09
10 0.35 121560 1.12
4 0.26 123430 1.13
6 0.29 125190 1.15
10 0.32 126730 1.22
4 0.35 128600 1.24
6 0.38 130360 1.27
10 0.39 131900 1.29
4 0.43 133770 1.29
6 0.42 135530 1.34
10 0.44 137070 1.36
4 0.45 138940 1.41
6 0.38 140700 1.45
10 0.31 142240 1.43
4 0.33 144110 1.58
6 0.25 145870 1.63
10 0.33 147410 1.70

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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7A12R 7A13R
Groups y Cycles ci Groups y Cycles ci

6 0.25 57760 0.23 10 0.03 57650 0.18
10 0.19 59520 0.29 4 0.08 59520 0.22
4 0.22 61390 0.34 6 0.06 61060 0.25
6 0.24 62930 0.37 10 0.07 62820 0.29
10 0.25 64690 0.41 4 0.04 64690 0.31
4 0.24 66560 0.44 6 0.04 66230 0.34
6 0.24 68100 0.47 10 0.07 67990 0.39
10 0.24 69860 0.49 4 0.08 69860 0.42
4 0.24 71730 0.52 6 0.07 71400 0.44
6 0.20 73270 0.56 10 0.08 73160 0.48
10 0.26 75030 0.58 4

4 6

6 0.25 78440 0.63 10 0.06 78330 0.51
10 0.28 80200 0.65 4 0.08 80200 0.52
4 0.28 82070 0.69 6

6 0.28 83610 0.72 10 0.13 83500 0.58
10 0.31 85370 0.76 4 0.11 85370 0.60
4 0.38 87240 0.77 6 0.11 86910 0.62
6 0.40 88780 0.80 10 0.11 88670 0.64
10 0.33 90540 0.84 4

4 6

6 0.34 93950 0.90 10 0.11 93840 0.69
10 0.33 95710 0.94 4 0.14 95710 0.74
4 0.36 97580 0.97 6 0.14 97250 0.78
6 10 0.13 99010 0.82
10 0.40 100880 1.02 4 0.13 100880 0.85
4 0.38 102750 1.06 6

6 0.38 104290 1.10 10 0.14 104180 0.90
10 0.33 106050 1.19 4

4 0.28 107920 1.26 6 0.12 107590 0.94
6 0.30 109460 1.29 10 0.12 109350 0.96
10 0.34 111220 1.32 4 0.11 111220 0.98
4 0.33 113090 1.38 6 0.12 112760 1.01
6 0.36 114630 1.42 10 0.14 114520 1.04
10 0.36 116390 1.47 4 0.13 116390 1.07
4 0.33 118260 1.54 6 0.13 117930 1.10
6 0.38 119800 1.58 10 0.12 119690 1.13
10 0.43 121560 1.64 4 0.13 121560 1.16
4 0.54 123430 1.67 6

6 0.58 124970 1.72 10 0.13 124860 1.22
10 0.63 126730 1.79 4 0.13 126730 1.26
4 0.64 128600 1.88 6

6 0.70 130140 1.96 10 0.04 130030 1.35
10 0.77 131900 2.05 4 0.01 131900 1.43
4 0.80 133770 217 6

6 0.91 135310 2.22 10 0.01 135200 1.52
10 0.97 137070 2.36 4

4 0.68 138940 2.32 6 0.05 138610 1.61
6 0.59 140480 2.37 10 0.07 140370 1.67
10 0.58 142240 2.37 4 0.09 142240 1.73
4 0.66 144110 2.68 6 0.07 143780 1.83
6 0.65 145650 2.92 10 0.09 145540 1.99
10 0.34 147410 3.28 4 0.02 147410 2.21

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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7A14L 7A14R
Groups y Cycles cl Groups y Cycles cl
4 0.58 66560 0.83 4 0.07 40710 0.12
6 0.58 68100 0.89 3] 0.07 42250 0.13
10 0.75 69860 0.94 10 0.07 44010 0.15
4 4
5] 6
10 10
4 4 0.12 51050 0.20
6 0.75 78440 1.07 6 0.12 52590 0.22
10 0.75 80200 1.14 10 0.17 54350 0.25
4 4 0.15 56220 0.28
6 6
10 0.80 85370 1.26 10 0.18 59520 0.34
4 4
6 0.84 BB780 1.32 6 0.19 62930 0.42
10 0.82 90540 1.38 10 0.22 64690 0.45
4 4 0.2 66560 0.49
6 0.72 93950 1.45 6 0.23 68100 0.52
10 0.72 95710 1.49 10 0.22 69860 0.56
4 4
6 0.68 99120 1.61 6 0.13 73270 0.67
10 0.50 100880 1.64 10 0.16 75030 0.71
4 0.45 102750 1.72 4 0.15 76900 0.74
6 0.45 104290 1.74 6 0.12 78440 0.79
10 0.47 106050 1.78 10 0.12 80200 0.83
4 0.50 107920 1.81 4 0.1 B2070 0.88
6 6 0.12 B3610 0.92
10 0.60 111220 1.88 10 0.07 85370 0.98
4 0.63 113090 1.92 4
6 0.61 114630 1.97 6 0.1 88780 1.05
10 0.64 116390 2.03 10 0.1 80540 1.09
4 0.68 118260 2.07 4 0.12 92410 1.13
6 0.72 119800 2.1 6 0.1 93950 1.17
10 0.70 121560 218 10 0.12 95710 1.20
4 0.72 123430 2.24 4 0.1 97580 1.26
6 07 124970 2.32 6 0.06 89120 1.31
10 0.66 126730 2.41 10 0.08 100880 1.34
4 0.59 128600 2.51 4 0.09 102750 1.38
6 0.77 130140 2.53 6 0.09 104290 1.43
10 0.74 131900 2.63 10 0.1 106050 1.48
4 0.69 133770 2.74 4 0.099 107920 1.62
6 0.84 135310 277 6 0.12 109460 1.66
10 0.89 137070 2.86 10 0.08 111220 1.60
4 0.90 138940 297 4 0.07 113080 1.65
6 0.85 140480 312 6 0.07 114630 1.68
10 0.84 142240 3.26 10 0.15 116390 1.72
4 0.84 144110 3.40 4 0.16 118260 1.77
6 0.83 145650 3.58 6 0.22 119800 1.82
10 0.85 147410 3.79 10 0.24 121560 1.87
4
6 0.26 124970 1.96
10 0.3 126730 1.99
4 0.21 128600 2.08
6 0.26 130140 2.15
10 0.26 131900 2.22
4 0.25 133770 2.28
6 0.2 135310 2.37
10 0.27 137070 243
4 0.27 138940 252
6 0.32 140480 2.60
10 0.25 142240 272
4 0.28 144110 2.86
6 0.26 145650 3.03
10 0.26 147410 3.23

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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7A15R 7A16L
Groups y Cycles cl Groups y Cycles cl

6 0.05 42250 0.23 10 0.34 75030 0.83
10 0.08 44010 0.26 4

4 6

6 0.1 47420 0.30 10 0.27 80200 0.89
10 0.10 49180 0.34 4

4 6

6 0.04 52590 0.43 10 0.23 85370 0.93
10 0.05 54350 0.41 4

4 0.10 56220 0.44 6 0.24 88780 0.99
6 0.08 57760 0.47 10

10 0.14 59520 0.49 4

4 0.12 61390 0.52 6 0.26 93950 1.08
6 0.07 62930 0.54 10 0.20 95710 1.13
10 0.04 64690 0.56 4 0.22 97580 1.17
4 0.01 66560 0.59 6 0.26 99120 1.19
6 0.03 68100 0.60 10 0.20 100880 1.24
10 0.03 69860 0.62 4

4 0.02 71730 0.64 6 0.24 104290 1.29
6 0.02 73270 0.66 10 0.24 106050 1.33
10 0.01 75030 0.69 4

4 0.01 76800 0.71 6 0.19 109460 1.42
6 10 0.31 111220 1.44
10 0.03 80200 0.74 4 0.34 113080 1.51
4 6 0.33 114630 1.65
6 0.04 83610 0.77 10 0.19 116380 1.60
10 0.10 85370 0.80 4

4 0.07 87240 0.84 6 0.08 119800 1.7
6 0.05 88780 0.85 10 0.03 121560 1.75
10 0.02 90540 0.87 4 0.06 123430 1.80
- 6 0.01 124970 1.85
6 10 0.06 126730 1.91
10 0.02 95710 0.94 4 0.04 128600 1.96
4 0.02 97580 0.97 6 0.1 130140 2.0
6 10 0.08 131900 2.08
10 0.02 100880 1.00 4 0.13 133770 213
4 6 0.16 135310 2.19
6 10 0.13 137070 2.29
10 0.05 106050 1.05 4 017 138940 2.36
4 0.06 107920 1.09 6 0.11 140480 2.45
6 10 0.10 142240 2.56
10 0.10 111220 1.12 4 0.10 144110 2.66
4

6 017 114630 1.15

10 0.18 116390 117

4

6 0.26 119800 1.19

10 0.25 121560 1.24

4

6 0.24 124970 1.29

10 0.23 126730 1.33

4 0.26 128600 1.39

6 0.23 130140 1.45

10 0.23 131900 1.49

4 0.24 133770 1.55

6 0.21 135310 1.60

10 0.21 137070 1.65

4

6 0.27 140480 1.75

10 0.23 142240 1.84

4 0.20 144110 1.96

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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7A16R TA17L
Groups i Cycles cl Groups y Cycles cl
6 0.13 104290 0.02 6 0.11 78440 0.32
10 0.18 106050 0.05 10
4 4 0.18 82070 0.38
6 6 0.18 83610 0.41
10 0.14 111220 0.09 10 0.19 85370 0.44
4 0.15 113090 0.12 4 0.20 87240 0.46
6 6 0.22 88780 0.49
10 0.07 116390 0.17 10 0.22 90540 0.53
4 0.1 118260 0.21 4 0.22 92410 0.56
6 0.1 119800 0.23 6 0.19 93950 0.59
10 121560 0.26 10 0.21 95710 0.64
4 123430 0.28 4 0.22 97580 0.66
6 0.01 124970 0.31 6
10 126730 0.34 10 0.20 100880 0.73
4 0.01 128600 0.37 & 0.19 102750 0.75
6 0.03 130140 0.45 6 0.23 104290 0.79
10 0.04 131900 0.48 10 0.12 106050 0.84
4 4 0.12 107920 0.87
6 0.04 135310 0.52 6 0.12 109460 0.92
10 0.05 137070 0.54 10 0.18 111220 0.96
4 4 0.18 113090 1.02
6 0.10 140480 0.57 6 0.16 114630 1.07
10 0.05 142240 0.62 10 0.23 116390 1.13
4 0.07 144110 0.66 4 0.28 118260 1.19
6 0.22 119800 1.27
10 0.23 121560 1.35
4 0.29 123430 1.43
6 0.35 124970 1.50
10 0.35 126730 1.59
4 0.40 128600 1.67
6 0.35 130140 1.76
10 0.37 131900 1.85
4 0.43 133770 1.95
6 0.32 135310 2.06
10 0.40 137070 217
4 0.33 138940 2.28
6 0.43 140480 2.39
10 0.48 142240 2.52
4 0.54 144110 2.66
6 0.52 145650 2.79
10 0.43 147410 2.94

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)

E-34




7A17R 7A17R (cont.)
Groups y Cycles c1 Groups y Cycles cl
10 0.06 23,330 0.14 6 0.12 93,950 1.28
4 10 0.12 95,710 1.31
6 4 0.12 97,580 1.34
10 0.06 28,500 0.25 6 0.15 99,120 1.38
4 0.04 30,370 0.28 10 0.07 100,880 1.40
6 0.02 31,910 0.31 4
10 0.03 33,670 0.33 6 0.01 104,290 1.46
4 0.02 35,540 0.37 10 0.09 106,050 1.51
6 4 0.17 107,920 1.56
10 0.04 38,840 0.42 6 0.07 109,460 1.58
4 0.01 40,710 0.47 10 0.10 111,220 1.64
6 0.01 42 250 0.48 4 0.17 113,090 1.68
10 0.04 44,010 0.50 6 0.07 114,630 1.71
4 10 0.06 116,390 1.75
6 0.08 47,420 0.53 4 0.08 118,260 1.79
10 0.10 49,180 0.57 6 0.08 119,800 1.84
4 0.10 51,050 0.60 10 0.08 121,560 1.90
6 0.10 52,590 0.63 4 0.11 123,430 1.98
10 0.10 54,350 0.67 6 0.18 124,970 2.03
4 0.11 56,220 0.69 10 0.10 126,730 2.10
6 0.11 57,760 0.71 4 0.10 128,600 217
10 6 130,140 2.23
4 10 131,900 2.31
6 4 0.02 133,770 2.39
10 6 0.02 135,310 2.47
4 10 0.03 137,070 2.55
6 0.19 68,100 0.88 4 0.02 138,940 2.67
10 0.14 69,860 0.91 6 0.01 140,480 2.77
4 10 0.01 142,240 2.90
6 4 0.02 144,110 3.03
10 0.20 75,030 0.99
4 0.19 76,900 1.02
6 0.17 78,440 1.05
10 0.23 80,200 1.08
4 0.23 82,070 1.11
6 0.20 83,610 1.13
10 0.19 85,370 1.16
4
6 0.17 88,780 1.21
10 0.15 90,540 1.24
4

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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8A10L 8A10R
Eroups i Cycles c1 Groups i Cycles ci
4 0.206 65340 0.292 6 0.286 65340 0.222
6 0.026 67210 0.386 10 0.232 67210 0.33
10 0.222 68970 0.38 4 68970
4 0.036 70510 0.455 6 0.158 70510 0.407
6 0.154 72380 0.448 10 0.149 72380 0.424
10 0.255 74140 0.441 4 74140
4 75680 6 75680
6 77550 10 -0.028 77550 0.518
10 0.298 79310 0.451 4 0.120 79310 0.561
4 80850 6 -0.061 80850 0.594
6 82720 10 82720
10 0.226 84480 0.593 4 84480
4 0.230 86020 0.604 6 0.201 86020 0.656
6 0.345 87890 0.555 10 0.523 87890 0.507
10 0.255 89650 0.639 4 89650
4 91190 6 0.260 91190 0.789
6 0.061 93060 0.723 10 0.313 93060 0.817
10 0.408 94820 0.658 4 94820
4 96360 6 0.320 96360 0.877
6 0.091 98230 0.781 10 98230
10 0.080 99990 0.816 4 0.226 99990 0.977
4 101530 6 0.118 101530 1.059
6 0.076 103400 0.983 10 0.243 103400 1.061
10 -0.115 105160 1.078 4 105160
4 106700 6 0.330 106700 1.199
6 0.276 108570 1.242 10 0.341 108570 1.275
10 0.122 110330 1.392 4 110330
4 0.179 111870 1.487 6 0.262 111870 1.443
6 0.081 113740 1.647 10 0.379 113740 1.491
10 0.225 115500 1.746 4 115500
4 0.145 117040 1.893 6 0.515 117040 1.748
6 0.285 118910 2.042 10 0.365 118910 1.B24
10 0.247 120670 2.202 4 120670
4 0.185 122210 2.419 6 0.236 122210 2.074
6 0.055 124080 2.621 10 0.101 124080 2.259
10 0.038 125840 2.875 4 0.259 125840 2.402
4 0.314 127380 3.206 6 0.409 127380 2.658
6 0.322 129250 3.563 10 0.341 129250 3.164
fracture 130000 3.962 fracture 130000 3.936
8A19L
Groups i Gvgles ci
6 0.070 122210 0.53
10 0.095 124080 0.764
4 0.183 125840 1.033
6 0.122 127380 1.343
10 0.308 129250 1.728
fracture 130000 5.06

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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9ASL 9A5R
|_Groups i Cycles cl Groups i Cycles cl
10 0.299 481850 1.116 6 0.139 468510 0.391
4 0.296 485610 1.390 10 0.342 470480 0.347
6 0.176 489150 1.744 4 474240
10 0.305 493020 2211 6 0.303 477780 0.561
fracture 498063 3.000 10 0.096 479750 0.683
k= 0.269 4 483510
g= 0.062 6 0.107 487050 0.810
10 0.125 489020 1.081
4 0.054 492780 1.300
6 0.233 496320 1.661
fracture 498063 1.882
10F5R 10F6L
Groups y Cycles cl Groups y Cycles cl
10 0.200 119760 0.148 6 0.116 126010 0.321
4 0.144 123520 0.225 10 0.167 129880 0.376
6 0.134 127060 0.278 4 0.228 133640 0.456
10 0.141 130930 0.312 6 0.222 137180 0.548
4 0.137 134690 0.358 10 0.201 141050 0.643
6 0.178 138230 0.404 4 0.126 144810 0.734
10 0.091 142100 0.465 6 0.195 148350 0.835
4 0.074 145860 0.527 10 0.226 152220 1.044
6 0.173 149400 0.586 4 0.227 155980 1.348
10 0.192 153270 0.747 6 0.146 159520 1.777
4 0.077 157030 1.079 10 0.241 163390 2.407
10F6R 10F7L
|_Groups y Cycles cl Groups y Cycles cl
4 0.099 122470 0.228 10 0.152 129880 0.252
6 0.066 126010 0.322 6 0.146 137180 0.389
10 0.097 129880 0.413 10 0.125 141050 0.47
6 0.112 137180 0.661 4 0.122 144810 0.54
10 0.097 141050 0.835 6 0.189 148350 0.655
4 0.065 144810 1.006 10 0.182 152220 0.931
6 0.063 148350 1.236 4 0.188 155980 1.291
10 0.112 152220 1.559 6 0.142 159520 1.843
4 0.058 155980 2.024 10 0.218 163390 2.637
6 0.186 159520 2.597
10 0.166 163390 3.457

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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10F7R 10FBL
Groups y Cycles cl Groups y Cycles ¢l
10 0.211 143950 0.482 10 0.136 88200 0.145
4 0.254 147710 0.662 10 0.136 96370 0.212
6 0.209 151250 0.931 4 0.108 100130 0.255
10 0.208 154220 1.298 10 0.131 107540 0.330
4 0.223 157980 2.053 4 0.113 111300 0.369
6 0.118 114840 0.417
10 0.132 118710 0.445
4 0.139 122470 0.479
6 0.166 126010 0.511
10 0.137 129880 0.571
4 0.179 133640 0.616
6 0.100 137180 0.670
10 0.173 141050 0.728
4 0.087 144810 0.815
6 0.206 148350 0.902
10 0.180 152220 1.012
4 0.186 155980 1.169
6 0.203 159520 1.337
10 0.226 163390 1.711
10F8R 10F10R
Groups y Cycles cl Groups y Cycles cl1
4 0.135 128350 0.287 6 0.124 131890 0.517
6 0.201 131890 0.294 10 0.088 135760 0.810
10 0.215 135760 0.346 4 0.347 139520 1.117
4 0.344 139520 0.261 6 0.077 143060 1.393
6 0.292 143060 0.503 10 0.195 146930 1.690
10 0.100 146930 0.759 4 0.213 150690 1.977
4 0.323 150690 1.020 6 0.181 154230 2.288
6 0.228 154230 1.293 10 0.125 158100 2.656
10 0.207 158100 1.680 fracture 165390 3.071
fracture 165390 1.750

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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11F6L 11F6R
Groups y Cycles ci Groups i Cycles c1
10 0.234 127590 0.527 10 0.003 106250 0.673
4 131350 4 110010
6 0.731 134890 0.550 6 113550
10 0.424 138760 1.026 10 0.301 117420 0.827
4 0.289 142520 1.361 4 121180
6 0.219 146060 1.806 6 0.294 124720 0.872
10 0.258 149930 2.460 10 0.095 128590 1.021
fracture 154827 4 0.197 132350 1.127
6 0.559 135890 1.183
10 0.163 139760  1.491
4 0.214 143520 1.929
6 0.375 147060  2.501
fracture 154287
11F7L 11F7R
Groups y Cycles ci Groups i Cycles ci
10 0.377 128590 0.491 10 0.318 127590 0.483
4 0.673 132350 0.554 4 0.341 131350 0.627
6 0.233 135890 0.954 6 0.662 134890 0.665
10 0.263 139760 1.251 10 0.318 138760 1.081
4 0.336 143520 1.645 4 0.634 142520 1.455
6 0.29 147060 2.185 6 0.532 146060 1.913
fracture 154827 2.300 10 0.714 149930 2.622
fracture 154297 3.300
11F8L 11F8R
Groups y Cycles ci dc1/dN Groups y Cycles c1 dc1/dN
10 0.217 128590 0.393 2.56E-05 10 0.19 127590 0.163 4,23E-05
4 132350 4 0.283 131350 0.322 6.89E-05
6 0.226 135890 0.580 1.86E-05 6 0.132 134890 0.566  5.89E-05
10 0.409 139760 0.652 5.98E-05 10 0.187 138760 0.794 6.33E-05
4 0.269 143520 0.877 7.54E-05 4 0.354 142520 1.032  7.37E-05
6 0.27 147060 1.144 6 0.277 146060 1.293  9.04E-05
fracture 154287 10 0.261 149930 1.643 2.23E-05
fracture 154287 1.740

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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11F9R 11F10R
Groups y Cycles c1 Groups y Cycles c1
6 0.196 124720 0.584 6 0.178 123720 0.477
10 0.29 128590 0.913 10 0.28 127590 0.776
4 0.388 132350 1.199 4 0.344 131350 1.067
6 0.445 135890 1.504 6 0.142 134890 1.329
10 0.844 139760 2.075 10 0.293 138760 1.617
4 0.439 143520 2.627 4 0.195 142520 1.888
6 0.096 147060 3.185 6 0.217 146060 2.201
10 0.144 149930 2.555
fracture 154827 2.800
15E2R 15E11R
|_Flights _ y Cycles cl Flights y Cycles cl

20 0.08 171287 0.40 18 0.26 154155 0.71

21 0.09 179853 0.57 19 0.21 162721 1.06

22 0.18 188419 0.74 20 0.15 171287 1.43

23 021 196985 0.97 21 0.15 179853 1.84

24 024 205551 1.26 22 0.15 188419 2.26

25 0.29 214117 1.56 23 0.18 196985 2.79
25.5 0.00 218484 1.86 24 0.14 205551 3.45
25 0.25 214117 4.30

25,5 0.00 218484 4,75

15E16L 15E16R
|_Flights y Cycles cl Flights y Cycles ci
19 027 162721 0.28 13 040 111325 0.12
20 024 171287 0.41 14 0.32 119891 0.26
21 025 179853 0.56 15 0.31 128457 0.41
22 031 188419 0.72 16 039 137023 0.59
23 027 196985 0.99 17 0.32 - 145589 0.82
24 017 205551 1.27 18 043 154155 1.00
25 0.05 214117 1.75 19 043 162721 1.25
25.5 0.00 218484 222 20 0.39 171287 1.58

21 0.21 179853 1.96
22 0.19 188419 2.40
23 024 196985 2.98
24  0.20 205551 3.67
25 028 214117 4.57
25.5 0.00 218484 5.22

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)
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15E20L 15E26R
|_Flights y Cycles ci Flights y Cycles ci

16 0.28 137023 0.43 19 0.23 162721 0.65
18 0.18 154155 0.76 20 028 171287 1.00
19 0.20 162721 1.05 21 0.23 179853 1.38
20 0.38 171287 1.35 22 025 188419 1.88
21 042 179853 1.72 23 025 196985 2.46
22 0.26 188419 2.29 24  0.19 205551 3.32
23 0.26 196985 2.96 25 024 214117 4.23
24 0.31 205551 3.93 255 0.00 218484 4.87
25 0.31 214117 5.33

255 0.00 218484 6.33

15E28R

|_Flights y Cycles c1
23 0.22 196985 0.44
24 0.18 205551 0.70
25 0.23 214117 1.07

255 0.00 218484 1.56

FIGURE E-8. EIFS PANELS SEM CRACK GROWTH DATA (Continued)

E-41



Article ID: ZB5118853-1 #1 (EIFS-1) Date: _17-Nov-97
Measurements TakenBy: ____McCann/Grommon

Top Skin Width @ Grips: inches

Top Skin Width @ Splice: inches

Top Skin Length (Left): inches

Top Skin Length (Right): inches

Bottorn Skin Width @ Grips: inches

Bottorn Skin Width @ Splice: inches

Bottom Skin Length (Left): inches

Bottorn Skin Length (Right): inches

Splice Overlap (Left): inches

Splice Overlap (Right): inches

A1 - B1 Measurement: inches

A15 - B27 Measurement: inches

A1 - C1 Measurement: inches

A15 - C27 Measurement; inches

A1 - D1 Measurement: inches

A15 - D15 Measurement: inches

B1 - C1 Measurement. inches

B27 - C27 Measurement: inches
S.G. #1 Above A1 - A15 Line: inches from Panel Center: 6718 inches
S.G. #2 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #3 Above A1 - A15 Line: inches fromPanel Center: ___ 3729 inches
S.G. #4 Above A1 - A15 Line: inches fromPanelCenter: _* ______ inches
S.G. #5 Above A1 - A15 Line: inches from Panel Center: __ 0693 inches
S.G. #6 Above A1 - A15 Line: inches fromParelCenter: _~* __ inches
S.G. #7 Above A1 - A15 Line: inches from Panel Center: 0793 inches
S.G. #8 Above A1 - A15 Line: inches fromParelCenter: __* _ inches
S.G. #9 Above A1 - A15 Line: inches from Panel Center: 3803 inches
S.G. #10 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #11 Above A1 - A15 Line: inches fromPanel Center: _____6768 inches
S.G. #12 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #13 Above A1 - A15 Line: inches fromPanel Center: ______6717 inches
S.G. #14 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #15 Above A1 - A15 Line: inches fromPanel Center: _____2182 inches
S.G. #16 Above A1 - A15 Line: inches fromPanel Center: __* _____  inches
S.G. #17 Above A1 - A15 Line: inches from Panel Center: 2261 inches
S.G. #18 Above A1 - A15 Line: inches fromPanel Center: ____ " inches
S.G. #19 Above A1 - A15 Line: inches fromPanel Center: _____6774 inches
S.G. #20 Above A1 - A15 Line: inches fromPanelCenter: _* ___  inches
S.G. #21 Below D1 - D15 Line: inches fromPanel Center: _5299 inches
S.G. #22 Below D1 - D15 Line: inches fromPanel Center: _* _____  inches
S.G. #23 Below D1 - D15 Line: inches fromPanel Center: ______5208 inches
S.G. #24 Below D1 - D15 Line: inches from Panel Center: inches

* Inaccessable on back of panel in test fixture.

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS
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Article ID: 285118863-1 #1 (EIFS-2) Date: _20-Nov-97

Measurements Taken By: McCann / Grommon

Top Skin Width @ Grips: 22.063 inches
Top Skin Width @ Splice: 22.063 inches
Top Skin Length (Left): 23.375 inches

Top Skin Length (Right): 23.375 inches
Bottom Skin Width @ Grips: 22.031 inches
Bottom Skin Width @ Splice: ___22.000 inches
Bottom Skin Length (Left): 23.281 inches
Bottom Skin Length (Right): 23.344 inches
Splice Overlap (Left): 2.078 inches

Splice Overlap (Right): 2.068 inches

A1 - B1 Measurement: 0.812 inches

A15 - B27 Measurement: 0.800 inches
A1 - C1 Measurement: 1.995 inches

A15 - C27 Measurement: 1.991 inches
A1 - D1 Measurement: 2.834 inches

A15 - D15 Measurement: 2.820 inches
B1 - C1 Measurement: 1.205 inches

B27 - C27 Measurement: 1.205 inches

S.G. #1 Above A1 - A15 Line: 0.995 inches from Panel Center: 6.769 inches
S.G. #2 Above A1 - A15 Line: 0.998 inches from Panel Center: 6.773 inches
S.G. #3 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #4 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #5 Above A1 -A15 Line: _________  inches from Panel Center: inches
S.G. #6 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #7 Above A1 -A15Line: _________ inches from Panel Center: inches
S.G. #8 Above A1 -A15Line: _________ inches from Panel Center: inches
S.G. #9 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #10 Above A1 - A15Line: __________  inches from Panel Center: inches
S.G. #11 Above A1 - A15Line: ____1.028 inches from Panel Center: 6.691 inches
S.G. #12 Above A1 - A15 Line: 0.977 inches from Panel Center: 6.719 inches
S.G. #13 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #14 Above A1 -A15Line: ________ inches from Panel Center: inches
S.G. #15 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #16 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #17 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #18 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #19 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #20 Above A1 - A15Line: _______ inches from Panel Center: inches
S.G. #21 Below D1 - D15 Line: __1.020 inches from Panel Center: 6783 inches
S.G. #22 Below D1 - D15 Line: 1.046 inches from Panel Center: 6.786 inches
S.G. #23 Below D1 -D15 Line: __1.008 inches from Panel Center: 6.671 inches
S.G. #24 Below D1 -D15 Line: ____1.016 inches from Panel Center: 6.695 inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article I1D: ZB5118853-1 #1 (EIFS-3) Date: _01-Dec-97

Measurements Taken By: MCCann / Grommon

Top Skin Width @ Grips: 22.063 inches
Top Skin Width @ Splice: 22.063 inches
Top Skin Length (Left): 23.281 inches

Top Skin Length (Right): 23.313 inches
Bottom Skin Width @ Grips: 22.094 inches
Bottom Skin Width @ Splice: 22.063 inches
Bottom Skin Length (Left): 23.250 inches
Bottom Skin Length (Right): 23.344 inches
Splice Overlap (Left): 2.060 inches
Splice Overlap (Right): 2.071 inches

A1 - B1 Measurement: 0.801 inches

A15 - B27 Measurement: 0.844 inches
A1 - C1 Measurement: 1979 inches

A15 - C27 Measurement: 2.026 inches
A1 - D1 Measurement: 1817 inches

A15 - D15 Measurement: 2.864 inches

B1-CiM Irement: 1.209 inches
B27 - C27 Measurement: 1.211 inches
S.G. #1 Above A1 - A15 Line: 1.047 inches from Panel Center: 6.801 inches
S.G. #2 Above A1 - A15 Line: 1.020 inches from Panel Center: 6.788 inches
S.G. #3 Above A1-A15Line: ________ inches from PanelCenter: ______ inches
S.G. #4 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #5 Above A1 -A15Line: __________ inches from PanelCenter: __________ inches
S.G. #6 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #7 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #8 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #9 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #10 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #11 Above A1 - A15 Line: 1.024 inches from Panel Center: 6.750 inches
S.G. #12 Above A1 - A15 Line: _____1.018 inches from Panel Center: ____ 6.734 inches
S.G. #13 Above A1 - A15 Line: inches from Panel Center: inches
S.G.#14 Above A1-A15Line: _____ inches fromPanelCenter: _____ inches
S.G. #15 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #16 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #17 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #18 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #19 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #20 Above A1 -A15Line: __________  inches from Panel Center: __________ inches
S.G. #21 Below D1 - D15 Line: 1.024 inches from Panel Center: 6.787 inches
S.G. #22 Below D1 - D15 Line: _____0.993 inches from Panel Center: ____6.768 inches
S.G. #23 Below D1 -D15 Line: __0.984 inches from Panel Center: ___6.764 inches
S.G. #24 Below D1 - D15 Line: 1.009 inches from Panel Center: 6,748 inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article ID: ZB5118853-1 #4 (EIFS-4) Date: __13-Jan-98

Measurements TakenBy: _________ McCann & Grommon

Top Skin Width @ Grips: ____22.125 inches
Top Skin Width @ Splice: 22.031 inches
Top Skin Length (Left): 23.313 inches

Top Skin Length (Right): ____23.313 inches
Bottom Skin Width @ Grips: 22125 inches
Bottom Skin Width @ Splice: ____22.063 inches
Bottom Skin Length (Left): 23.188 inches
Bottom Skin Length (Right): 23.188 inches
Splice Overlap (Left): _____2.680 inches

Splice Overlap (Right): 2.530 inches

A1 - B1 Measurement: 0.800 inches

A15 - B27 Measurement: 0.807 inches
A1 -C1 Measurement: _____ 1,963 inches

A15 - C27 Measurement: 2.005 inches
A1 - D1 Measurement: 2.804 inches

A15 - D15 Measurement: 1.869 inches
B1 - C1 Measurement: 1.170 inches

B27 - C27 Measurement: 1.185 inches

S.G. #1 Above A1 - A15 Line: 1.004 inches from Panel Center: 6.807 inches
S.G. #2 Above A1 - A15 Line: ____0.983 inches from Panel Center: 6.734 inches
S.G. #3 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #4 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #5 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #6 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #7 Above A1 - A15Line: ______ inches from Panel Center: _______ inches
S.G. #8 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #9 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #10 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #11 Above A1 - A15 Line: 0.977 inches from Panel Center: 6.767  inches
S.G. #12 Above A1 - A15 Line: 0.989 inches from Panel Center: 6.821 inches
S.G. #13 Above A1 -A15Line: _________ inches from PanelCenter: ________ inches
S.G. #14 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #15 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #16 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #17 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #18 Above A1 -A15Line: __________  inches from PanelCenter: ________ inches
S.G. #19 Above A1 -A15Line: ________  inches from Panel Center: inches
S.G. #20 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #21 Below D1 - D15 Line: 0.983 inches from Panel Center: 6.813 inches
S.G. #22 Below D1 - D15 Line: ____0.983 inches from Panel Center: ____6.756 inches
S.G. #23 Below D1 - D15 Line: ____0.981 inches from Panel Center: ____6.761 inches
S.G. #24 Below D1 - D15 Line: 1.001 inches from Panel Center: 6.788 inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article |D: ZB5118853-1 #1 (EIFS-5) Date: 05-Nov-97

Measurements Taken By: __Sean Coghlan
Top Panel Width @ Grips: inches
Top Skin Width @ Splice: inches
Top Skin Length (Left): inches
Top Skin Length (Right): inches
Bottom Skin Width @ Grips: inches
Bottom Skin Width @ Splice: _______  inches

Bottom Skin Length (Left): ______ inches
Bottom Skin Length (Right): inches
A2 - C2 Measurement: 1.669 inches
A1 - C1 Measurement: 1.672 inches
A18 - C18 Measurement: ______ 1.637 inches
A19-C19 Measurement: _____ 1,650 inches

S.G. #1 Above A1 - A19 Line: inches
S.G. #2 Above A1 - A19 Line: inches
S.G. #3 Above A1 - A19 Line: inches
S.G. #4 Above A1 - A19 Line: inches
S.G. #5 Above A1 - A19 Line: inches
S.G. #6 Above A1 - A19 Line: inches
S.G. #7 Above A1 - A19 Line; inches
S.G. #8 Above A1 - A19 Line: inches

S.G. #9 Above A1 - A19 Line: inches
S.G. #10 Above A1 - A19 Line: inches
S.G. #11 Above A1 - A19 Line: inches
S.G. #12 Above A1 - A19 Line: inches
S.G. #13 Above A1 - A19 Line: inches
S.G. #14 Above A1 - A19 Line: inches

S.G. #15 Above A1-A19 Line: _______ inches
S.G. #16 Above A1 - A19 Line: inches
S.G. #17 Above A1 -A19 Line: ________  inches
S.G. #18 Above A1 - A19 Line: inches
S.G.#19 Above A1-A19Line: _____ inches
S.G. #20 Above A1-A19Line: ______ inches
S.G.#21 BelowC1-C19Line: _________  inches
S.G.#22 BelowC1-C19Line: ___________  inches
S.G. #23 Below C1 - C19 Line: inches

S.G. #24 Below C1 - C19 Line: inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article ID: ZB5118853-1 #1 (EIFS-6) Date: 05-Nov-97

Measurements Taken By: __Sean Coghlan

Top Panel Width @ Grips: inches
Top Skin Width @ Splice: inches
Top Skin Length (Left): inches

Top Skin Length (Right): inches
Bottom Skin Width @ Grips: ________ inches
Bottom Skin Width @ Splice: inches
Bottom Skin Length (Left): inches

Bottom Skin Length (Right): inches
Al1-C1Measurement:. _____ 1.676 inches
A2 - C2 Measurement: _____ 1.687 inches

A18 - C18 Measurement: 1.617 inches

A19-C19 Measurement: ______1.644 inches

S.G. #1 Above A1 - A19 Line: inches
S.G. #2 Above A1 - A19 Line: inches
S.G. #3 Above A1 - A19 Line: inches
S.G. #4 Above A1 - A19 Line: inches
S.G. #5 Above A1 - A19 Line: inches
S.G. #6 Above A1 - A19 Line: inches
S.G. #7 Above A1 - A19 Line: inches
S.G. #8 Above A1 - A19 Line: inches
S.G. #9 Above A1 - A19 Line: inches
S.G. #10 Above A1 - A19 Line: inches
S.G. #11 Above A1 - A19 Line: inches
S.G. #12 Above A1 - A19 Line: inches
S.G. #13 Above A1 - A19 Line: inches
S.G. #14 Above A1 - A19 Line: inches
S.G. #15 Above A1 - A19 Line: inches
S.G. #16 Above A1 - A19 Line: inches
S.G. #17 Above A1 - A19 Line: inches
S.G. #18 Above A1 - A19 Line: inches
S.G. #19 Above A1 - A19 Line: inches

S.G. #20 Above A1 - A19 Line: inches
S.G. #21 Below C1 - C19 Line: inches
S.G. #22 Below C1 - C19 Line: 1.008 inches
S.G. #23 Below C1 - C19 Line: inches
S.G. #24 Below C1 - C19 Line: 0970 inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article ID: ZB5118853-1 #1 (EIFS-7) Date: 31-Oct-97

Measurements Taken By: ___Anselmo. McCann. Smith

Top Panel Width @ Grips: ____________ inches
Top Skin Width @ Splice: inches
Top Skin Length (Left): inches

Top Skin Length (Right): inches
Bottom Skin Width @ Grips: inches
Bottom Skin Width @ Splice: inches
Bottom Skin Length (Left): inches
Bottom Skin Length (Right): inches

A2 - C2 Measurement: 1.675 inches

A18 - C18 Measurement: 1.637 inches
S.G. #1 Above A1 - A19 Line: 1.010 inches
S.G. #2 Above A1 - A19 Line: 1,025 inches
S.G. #3 Above A1 - A19 Line: inches
S.G. #4 Above A1 - A19 Line: inches
S.G. #5 Above A1 - A19 Line: inches

S.G. #6 Above A1 - A19 Line: inches
S.G. #7 Above A1 -A19Line: ______ inches
S.G. #8 Above A1 - A19 Line: inches
S.G. #9 Above A1 - A19 Line: inches

S.G. #10 Above A1 - A19 Line: inches
S.G. #11 Above A1 - A19 Line: 0973 inches
S.G. #12 Above A1 - A19 Line: 1.011 inches
S.G. #13 Above Al - A19 Line: inches
S.G. #14 Above A1 - A19 Line: inches
S.G. #15 Above A1 - A19 Line: inches
S.G. #16 Above A1 - A19 Line: inches
S.G. #17 Above A1 - A19 Line: inches
S.G. #18 Above A1 - A19 Line: inches
S.G. #19 Above A1 - A19 Line: inches
S.G. #20 Above A1 - A19 Line: inches
S.G. #21 Below C1 - C19 Line: 0.977 inches
S.G. #22 Below C1 - C19 Line: 1.016 inches
S.G. #23 Below C1 - C19 Line: inches
S.G. #24 Below C1 - C19 Line: inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article ID: ZB5118853-1 #4 (EIFS-8)

Bottom Skin Width @ Grips:
Bottom Skin Width @ Splice:
Bottom Skin Length (Left):
Bottom Skin Length (Right):

Measurements Taken By: Larry Mack, Jeff Vannorsdall

Top Panel Width @ Grips:
Top Skin Width @ Splice:
Top Skin Length (Left):
Top Skin Length (Right):

A2 - C2 Measurement:
A18 - C18 Measurement:

S.G. #1 Above A1
S.G. #2 Above A1
S.G. #3 Above A1
S.G. #4 Above A1
S.G. #5 Above A1
S.G. #6 Above A1
S.G. #7 Above A1
S.G. #8 Above A1
S.G. #9 Above A1

S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.

#10 Above A1
#11 Above A1
#12 Above A1
#13 Above A1
#14 Above A1
#15 Above A1
#16 Above A1
#17 Above A1
#18 Above A1
#19 Above A1
#20 Above A1
#21 Below C1
#22 Below C1
#23 Below C1
#24 Below C1

- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- A19 Line:
- C19 Line:
- C19 Line:
- C19 Line:
- C19 Line:

inches
inches
inches
inches

inches
inches
inches
inches

inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches

Date: 12-Feb-98

26.073
26.060
26.087
26.074

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article ID: ZB5118853-503 #1 (EIFS-9) Date: __14-Jan-98

Measurements Taken By: McCann / Grommon

Top Skin Width @ Grips: 22.063 inches
Top Skin Width @ Splice: ____21.875 inches
Top Skin Length (Left): ___22.100 inches

Top Skin Length (Right): __22.150 inches
Bottom Skin Width @ Grips: 22.063 inches
Bottom Skin Width @ Splice: ____22.031 inches
Bottom Skin Length (Left): 22.150 inches
Bottom Skin Length (Right): 22,080 inches

Splice Overlap (Left): inches

Splice Overlap (Right): ______ inches
A1 - B2 Measurement: 0.803 inches A1 - F1 Measurement: 4,732 inches
A13 - B26 Measurement. ____0.779 inches A13 - F13 Measurement: _____ 4681 inches

A1 - C2 Measurement: 1.744 inches
A13 - C26 Measurement: _____1.726 inches
A1 - D2 Measurement: 2.914 inches
A13 - D26 Measurement: ___2.880 inches
A1l - E2 Measurement: 3.885 inches
A13 - E26 Measurement: _____3.859 inches

S.G. #1 Above A1 - A13 Line: 0.968 inches from Panel Center: __7.275  inches
S.G. #2 Above A1 - A13 Line: ____1,007 inches from Panel Center: ___7.250 inches
S.G. #3 Above A1 - A13 Line: __1.007 _ inches from Panel Center: _4.096  inches
S.G. #4 Above A1 - A13 Line: 1.003 inches from Panel Center: 2,472 inches
S.G. #5 Above A1 - A13Line: _0994  inches from Panel Center: _2430  inches
S.G. #6 Above A1 - A13 Line: __1.003 _ inches from Panel Center: __2472 _  inches
S.G. #7 Above A1 - A13 Line: __1.009  inches from Panel Center: ___7.181 _  inches
S.G. #8 Above A1 - A13 Line: 1.003 inches from Panel Center: 7.218 inches
S.G. #9 Above A1 - A13 Line: 0127 inches from Panel Center: 2275 inches
S.G. #10 Above A1 - A13 Line: __0.150 _ inches from Panel Center: _2.250 _  inches
S.G. #11 Above A1 - A13 Line: 0.121 inches from Panel Center: ____4.093  inches
S.G. #12 Above A1 - A13 Line: 0.152 inches from Panel Center: 4045 inches
S.G. #13 Above A1 - A13 Line: 0125 inches from Panel Center: 3977 inches
S.G. #14 Above A1 - A13 Line: __0.165 _ inches from Panel Center: ___3.986 inches
S.G. #15 Above A1 - A13 Line: __0.125 inches from Panel Center: __7.181 _  inches
S.G. #16 Above A1 - A13Line: __0971  inches from Panel Center: __7.218 _  inches
S.G. #17 Above A1 - A13Line: __1.003 _ inches from Panel Center: __7.308 inches
S.G. #18 Above F1 - F13 Line: 1.003 inches from Panel Center: _7.224 _  inches
S.G. #19 Above F1 - F13 Line: 1.020 inches from Panel Center: 7.235 inches
S.G. #20 Above F1 - F13 Line: inches from Panel Center: _7.164 _  inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article 1D: 2B5118853-503 #2 (EIFS-10) Date: _02-Mar-08

Measurements Taken By: Jeff Vannorsdall / Larry Mack

Top Skin Width @ Grips: __22.090 inches
Top Skin Width @ Splice: 22.065 inches
Top Skin Length (Left): 22.140 inches

Top Skin Length (Right): __22.150 inches
Bottom Skin Width @ Grips: 22.025 inches
Bottom Skin Width @ Splice: ____22.045 inches
Bottom Skin Length (Left): 22.070 inches
Bottom Skin Length (Right): 22.060 inches
Splice Overlap (Left): inches

Splice Overlap (Right): inches
A1 - B2 Measurement: ____0.815 inches A1 - F1 Measurement: 4730 inches
A13 - B26 Measurement: 0.825 inches A13 - F13 Measurement: 4792 inches

A1-C2 Measurement: ____1.777 inches
A13 - C26 Measurement: _1.820 inches
A1 - D2 Measurement: 2.884 inches
A13 - D26 Measurement: _____2.923 inches
A1l - E2 Measurement: 3.895 inches
A13 - E26 Measurement: 3.938 inches

S.G. #1 Above A1 - A13 Line: ____1.000 inches from Panel Center: 7210 inches
S.G. #2 Above A1-A13 Line: ___ 1.011 inches from Panel Center: 7265 inches
S.G. #3 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #4 Above A1-A13Line: _________ inches from PanelCenter: __________ inches
S.G. #5 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #6 Above A1 -A13Line: ________ inches from PanelCenter: _________ inches
S.G. #7 Above A1 - A13 Line: 1.000 inches from Panel Center: 7.110 inches
S.G. #8 Above A1 - A13 Line: 1.011 inches from Panel Center: 7.155 inches
S.G. #9 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #10 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #11 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #12 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #13 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #14 Above A1-A13Line: _________  inches from Panel Center: __________ inches
S.G. #15 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #16 Above A1-A13Line: __________ inches from PanelCenter: _________ inches
S.G. #17 Above A1 - A13 Line: 0.982 inches from Panel Center: 7.210 inches
S.G. #18 Above F1-F13 Line: __1.000  inches from Panel Center: __7.233  inches
S.G. #19 Above F1-F13Line: __0984 inches from Panel Center: __7.130  inches
S.G. #20 Above F1 - F13 Line: 1.000 inches from Panel Center: 7.135 inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article ID: ZB5118853-503 #3 (EIFS-11) Date: _02-Mar-08
Measurements Taken By: J. Vannorsdall / L. Mack

Top Skin Width @ Grips: 22.059 inches
Top Skin Width @ Splice: 22.018 inches
Top Skin Length (Left): 22.100 inches

Top Skin Length (Right): 22,130 inches
Bottom Skin Width @ Grips: ____22.043 inches
Bottom Skin Width @ Splice: 22.028 inches
Bottom Skin Length (Left): ___22.000 inches
Bottom Skin Length (Right): ___22.020 inches

Splice Overlap (Left): inches

Splice Overlap (Right): ______ inches
A1 - B2 Measurement: 0.800 inches A1 - F1 Measurement: 4723 inches
A13 - B26 Measurement: 0.775 inches A13 - F13 Measurement: 4684 inches

A1 - C2 Measurement: 1.789 inches
A13 - C26 Measurement: 1.815 inches
A1 - D2 Measurement: 2.944 inches
A13 - D26 Measurement: 2.954 inches
A1 - E2 Measurement: 3.915 inches
A13 - E26 Measurement: ____3.873 inches

S.G. #1 Above A1 - A13 Line: __0.995 inches from Panel Center: __7.210  inches
S.G. #2 Above A1 - A13 Line: 1.006 inches from Panel Center: 7,255 inches
S.G. #3 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #4 Above A1 - A13Line: ________  inches from PanelCenter: ________ inches
S.G. #5 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #6 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #7 Above A1 -A13 Line: __0995 _ inches from Panel Center: __7.130 _  inches
S.G. #8 Above A1 - A13 Line: 1.021 inches from Panel Center: 7.140 inches
S.G. #9 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #10 Above A1 - A13Line: _________  inches from Panel Center: inches
S.G. #11 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #12 Above A1 -A13Line: _________ inches ’ from PanelCenter: _________ inches
S.G. #13 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #14 Above A1-A13Line: _____ inches fromPanelCenter: _____ inches
S.G. #15 Above A1 - A13 Line: inches from PanelCenter: ________  inches
S.G. #16 Above A1-A13Line: ______ inches fromPanelCenter: ______ inches
S.G. #17 Above A1 - A13 Line: __0.991 _ inches from Panel Center: ___7.220 inches
S.G. #18 Above F1 - F13 Line: 0.988 inches from Panel Center: ___7.185 _  inches
S.G. #19 Above F1 - F13 Line: __1.003  inches from Panel Center: ___7.040 _  inches
S.G. #20 Above F1 - F13 Line: __0.971 _ inches from Panel Center: __7.220 _  inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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Article ID; ZB5118853-503 #4 (EIFS-12) Date: _01-Apr-98

Measurements Taken By: J. Vannorsdall/L. Mack

Top Skin Width @ Grips: 22.067 inches

Top Skin Width @ Splice: ____22.126 inches

Top Skin Length (Left): 22.060 inches

Top Skin Length (Right): ___22.130 inches

Bottom Skin Width @ Grips: ____22.083 inches

Bottom Skin Width @ Splice: ___22.045 inches

Bottom Skin Length (Left): 22.240 inches

Bottom Skin Length (Right): 22.160 inches

Splice Overlap (Left): inches

Splice Overlap (Right): inches
A1l - B2 Measurement: 0.782 inches A1 - F1 Measurement: 4696 inches
A13 - B26 Measurement: 0.775 inches A13 - F13 Measurement: 4696 inches

A1 - C2 Measurement: 1725 inches

A13 - C26 Measurement: ___1.800 inches

A1 -D2 Measurement: _____2.863 inches

A13 - D26 Measurement: ___ 2.951 inches

A1 - E2 Measurement: 3.869 inches

A13 - E26 Measurement: 3.902 inches
S.G. #1 Above A1 - A13 Line: 1.023 inches from Panel Center: 7.185 inches
S.G. #2 Above A1 - A13 Line: ___1.018 inches from Panel Center: 7.210 inches
S.G. #3 Above A1-A13Line: ________ inches from PanelCenter: _____ inches
S.G. #4 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #5 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #6 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #7 Above A1 - A13 Line: __0997  inches from Panel Center: _7.210 _ inches
S.G. #8 Above A1 - A13 Line: __1.024 inches from Panel Center: __7.220 _ inches
S.G. #9 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #10 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #11 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #12 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #13 Above A1 - A13 Line: inches from Panel Centerr __________  inches
S.G. #14 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #15 Above A1 - A13 Line: inches from Panel Center: inches
S.G. #16 Above A1-A13 Line: ________  inches from Panel Center: ________  inches
S.G. #17 Above A1 - A13 Line: __1.004  inches from Panel Center: __7.240 _ inches
S.G. #18 Above F1 - F13 Line: _1.015 _ inches from Panel Center: __7.130 _ inches
S.G. #19 Above F1 - F13 Line: __0.996  inches from Panel Center: ___7.270 inches
S.G. #20 Above F1 - F13 Line: 1.024 inches from Panel Center: 7.140 inches
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Article ID: ZB5118853-505 #1 (EIFS-13) Date: _01-Apr-98

Measurements Taken By: Jeff Vannorsdall

Top Skin Width @ Grips: 22.027 inches
Top Skin Width @ Splice: 22.057 inches
Top Skin Length (Left): 22.200 inches

Top Skin Length (Right): 22.140 inches
Bottom Skin Width @ Grips: 22.025 inches
Bottom Skin Width @ Splice: 22.047 inches
Bottom Skin Length (Left): 22.160 inches
Bottom Skin Length (Right): 22.200 inches

A1 - B1 Measurement: 0.855 inches A1 - F1 Measurement: 3.714 inches
A15 - B29 Measurement: 0.907 inches A15 - F28 Measurement: 3.772 inches
A1 - C1 Measurement: 1.490 inches A1 - G1 Measurement: 4,365 inches
A15 - C28 Measurement: 1.542 inches IA15 - G29 Measurement: 4425 inches
A1 -D1 Measurement: ____2.102 inches A1 - H1 Measurement: 5.248 inches
A15 - D29 Measurement: 2.144 inches A15 - H15 Measurement: 5.310 inches

A1 - E1 Measurement: 3.092 inches
A15 - E29 Measurement: 3.169 inches

S.G. #1 Above A1 - A15Line: _____1.000 inches from Panel Center: 6.800 inches
S.G. #2 Above A1 - A15 Line: 0.982 inches from Panel Center: 6.800 inches
S.G. #3 Above A1 - A15 Line: 1.000 inches from Panel Center: 3.820 inches
S.G. #4 Above A1 - A15 Line: __0.965  inches from Panel Center: 3.840 inches
S.G. #5 Above A1 - A15 Line: 1.000 inches from Panel Center: 0.820 inches
S.G. #6 Above A1 - A15 Line: 0.975 inches from Panel Center: 0.800 inches
S.G. #7 Above A1 - A15 Line: 1.000 inches from Panel Center: 0.700 inches
S.G. #8 Above A1 - A15Line: __0.990  inches from Panel Center: 0.700 inches
S.G. #9 Above A1 - A15Line: __1.000 _ inches from Panel Center: 3.640 inches
S.G. #10 Above A1 - A15 Line: 0.964 inches from Panel Center: 3.680 inches
S.G. #11 Above A1 - A15 Line: 1.000 inches from Panel Center: 6.640 inches
S.G. #12 Above A1 - A15 Line: 0.971 inches from Panel Center: 6.680 inches
S.G. #13 Above A1 - A15 Line: 0.075 inches from Panel Center: 6.840 inches
S.G. #14 Above A1 - A15 Line: c/l inches from Panel Center: 6.800 inches
S.G. #15 Above A1 - A15 Line: 0.065 inches from Panel Center: 2.340 inches
S.G. #16 Above A1 - A15 Line: cll inches from Panel Center: 2.320 inches
S.G. #17 Above A1 - A15Line: __0.035  inches from Panel Center: 2.260 inches
S.G. #18 Above A1 - A15 Line: c/l inches from Panel Center: 2.200 inches
S.G. #19 Above A1 - A15 Line: 0.018 inches from Panel Center: 6.620 inches
S.G. #20 Above A1 - A15Line: __¢/l inches from Panel Center: 6.700 inches
S.G. #21 Below H1 - H15 Line: 1.000 inches from Panel Center: 6.780 inches
S.G. #22 Below H1 - H15 Line: __0.995 _ inches from Panel Center: 6.760 inches
S.G. #23 Below H1 - H15 Line: 1.000 inches from Panel Center: 6.700 inches
S.G. #24 Below H1 - H15 Line: 1.000 inches from Panel Center: 6.720 inches
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Article ID: 2B5118853-505 #2 (EIFS-14)

Measurements Taken By: J. Vannorsdall & L. Mack

Top Skin Width @ Grips:
Top Skin Width @ Splice:
Top Skin Length (Left):
Top Skin Length (Right):

Bottom Skin Width @ Grips:
Bottom Skin Width @ Splice:

Bottom Skin Length (Left):

Bottom Skin Length (Right):

A1 - B1 Measurement:
A15 - B29 Measurement:
A1 - C1 Measurement:
A15 - C28 Measurement:
A1 - D1 Measurement:
A15 - D29 Measurement:
A1 - E1 Measurement:
A15 - E29 Measurement:

S.G. #1 Above A1 - A15 Line:
S.G. #2 Above A1 - A15 Line:
S.G. #3 Above A1 - A15 Line:
S.G. #4 Above A1 - A15 Line:
S.G. #5 Above A1 - A15 Line:
S.G. #6 Above A1 - A15 Line:
S.G. #7 Above A1 - A15 Line:
S.G. #8 Above A1 - A15 Line:
S.G. #9 Above A1 - A15 Line:

S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.
S.G.

S.G.
S.G.
S.G.
S.G.

#10 Above A1 - A15 Line:
#11 Above A1 - A15 Line:
#12 Above A1 - A15 Line:
#13 Above A1 - A15 Line:
#14 Above A1 - A15 Line:
#15 Above A1 - A15 Line:
#16 Above A1 - A15 Line:
#17 Above A1 - A15 Line:
#18 Above A1 - A15 Line:
#19 Above A1 - A15 Line:
#20 Above A1 - A15 Line:

#21 Below H1 - H15 Line:
#22 Below H1 - H15 Line:
#23 Below H1 - H15 Line:
#24 Below H1 - H15 Line:

—22.030
—22.000

inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches

A1 - F1 Measurement:
A15 - F28 Measurement:
A1 - G1 Measurement:
IA15 - G29 Measurement:
A1 - H1 Measurement:
A15 - H15 Measurement:

from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:
from Panel Center:

from Panel Center: _6.735
from Panel Center: 6.700
from Panel Center: 6.770
from Panel Center: 6.775

Date: _09-Apr-98

inches
inches
inches
inches
inches
inches

inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
inches
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Article ID: £285118853-505 #3 (EIFS-15) Date: ___09-Apr-98

Measurements Taken By: J. Vannorsdall & L. Mack

Top Skin Width @ Grips: 22.035 inches
Top Skin Width @ Splice: 22.055 inches
Top Skin Length (Left): 22100 inches

Top Skin Length (Right): 22.100 inches
Bottom Skin Width @ Grips: 22.020 inches
Bottom Skin Width @ Splice: 22.006 inches
Bottom Skin Length (Left): 22.240 inches
Bottom Skin Length (Right): 22.300 inches

A1 - B1 Measurement: 0.847 inches A1 - F1 Measurement: 3.746 inches
A15 - B29 Measurement: 0.925 inches A15 - F28 Measurement: 3.775 inches
A1 - C1 Measurement: 1.470 inches A1 -G1 Measurement: 4333 inches
A15 - C28 Measurement: 1.546 inches IA15 - G29 Measurement: 4.400 inches
A1 - D1 Measurement: 2.095 inches A1 - H1 Measurement: 5217 inches
A15 - D29 Measurement: ______ 2,160 inches A15 - H15 Measurement: 5.230 inches

A1l - E1 Measurement: 3.090 inches
A15 - E29 Measurement: _____3.150 inches

S.G. #1 Above A1 - A15 Line: 0.960 inches from Panel Center: 2.750 inches
S.G. #2 Above A1 - A15 Line: 1.000 inches from Panel Center: 6.720 inches
S.G. #3 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #4 Above A1-A15Line: __________ inches from Panel Center: inches
S.G. #5 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #6 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #7 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #8 Above A1-A15Lline: __________ inches from Panel Center: inches
S.G. #9 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #10 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #11 Above A1 -A15Line: ______ 0,926 inches from Panel Center: ____ 6740 inches
S.G. #12 Above A1 - A15 Line: 0.957 inches from Panel Center: 6.700 inches
S.G. #13 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #14 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #15 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #16 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #17 Above A1 - A15 Line: inches from Panel Center: inches
S.G.#18 Above A1-A15Line: ___________ inches from Panel Center: inches
S.G. #19 Above A1-A15Line: ______ inches from Panel Center: inches
S.G. #20 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #21 Below H1 - H15 Line: 1.019 inches from Panel Center: 6.780 inches
S.G. #22 Below H1 -H15 Line: _______1.080 inches from Panel Center: __6.735 inches
S.G. #23 Below H1 - H15 Line: 1,059 inches from Panel Center: 6.750 inches
S.G. #24 Below H1 - H15 Line: 1.021 inches from Panel Center: 6.730 inches
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Article ID: ZB5118853-505 #4 (EIFS-16) Date: _09-Apr-98

Measurements Taken By: J. Vann ]

Top Skin Width @ Grips: 22.000 inches
Top Skin Width @ Splice: 22.010 inches
Top Skin Length (Left): 22.200 inches

Top Skin Length (Right): 22.140 inches
Bottom Skin Width @ Grips: 22.029 inches
Bottom Skin Width @ Splice: 22.050 inches
Bottom Skin Length (Left): 22,100 inches
Bottom Skin Length (Right): 22.140 inches

A1 - B1 Measurement: 0.875 inches A1 - F1 Measurement: 3.750 inches
A15 - B29 Measurement: _____0.860 inches A15 - F28 Measurement: 3.740 inches
A1 - C1 Measurement: 1.500 inches A1 - G1 Measurement: 4491 inches
A15 - C28 Measurement: 1.480 inches 1A15 - G29 Measurement: 4385 inches
A1 - D1 Measurement: 2.150 inches A1 -H1 Measurement: __5265 inches
A15 - D29 Measurement: ____2.120 inches A15 - H15 Measurement: 5.250 inches

A1 - E1 Measurement: 3.150 inches
A15 - E29 Measurement: 3.110 inches

S.G. #1 Above A1 - A15 Line: ____0975 inches from Panel Center: 6.760 inches
S.G. #2 Above A1 - A15 Line: ____1.000 inches from Panel Center: 6.800 inches
S.G. #3 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #4 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #5 Above A1 -A15Line: __________ inches from Panel Center: inches
S.G. #6 Above A1 - Al5 Line: _________  inches from Panel Center: inches
S.G. #7 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #8 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #9 Above A1-A15Line: _______  inches from Panel Center: ________ inches
S.G. #10 Above A1 - A15Line: __________  inches from Panel Center: inches
S.G. #11 Above A1 - A15 Line: 1.038 inches from Panel Center: 6.700 inches
S.G. #12 Above A1 - A15 Line: 1.000 inches from Panel Center: ___6.780 inches
S.G.#13 Above A1 -A15Line: _________ inches from Panel Center: inches
S.G. #14 Above A1 - A15 Line: inches from Panel Center: inches
S.G. #15 Above A1 - A15 Line: inches fromPanelCenter. __________ inches
S.G. #16 Above A1 -A15Line: ________ inches from Panel Center: inches
S.G. #17 Above A1 -A15Line: ________  inches from Panel Center: inches
S.G. #18 Above A1 - A15 Line: inches from Panel Center. ________ inches
S.G.#19 Above A1 -A15Line: _______ inches fromPanelCenterr _______  inches
S.G. #20 Above A1 -A15Line: __________  inches from Panel Center: inches
S.G. #21 Below H1 - H15 Line: 1.030 inches from Panel Center: 6.780 inches
S.G. #22 Below H1 - H15 Line: __0.970 _ inches from Panel Center: __6.780 _ inches
S.G. #23 Below H1 - H15 Line: _0.975 inches from Panel Center: 6.730 inches
S.G. #24 Below H1 - H15 Line: 1.000 inches from Panel Center: 6.780 inches

FIGURE E-9. MEASURED EIFS SPECIMEN DIMENSIONS (Continued)
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The following pages contain the stress fringe plots for the EIFS finite element models, which are
detailed in section 6.10.4.
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FIGURE E-10. STRESS DISTRIBUTION FOR SKIN, 10 ksi—TYPE 2 EIFS
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FIGURE E-11. STRESS DISTRIBUTION FOR SKIN, WITH EDGE BOUNDING, 10 ksi—
TYPE 2 EIFS TEST SPECIMEN
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FIGURE E-12. STRESS DISTRIBUTION FOR SKIN, WITH EDGE BOUNDING, 10 ksi—
TYPE 3 EIFS TEST SPECIMEN
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FIGURE E-13. STRESS DISTRIBUTION FOR SKIN, 10 ksi—TYPE 4 EIFS
TEST SPECIMEN
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FIGURE E-14. STRESS DISTRIBUTION FOR DOUBLERS, 10 ksi—TYPE 4 EIFS
TEST SPECIMEN
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The following pages contain the strain predictions and measured results for the EIFS panels,

which are detailed in section 6.10.4.
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FIGURE E-15. PREDICTED STRAIN FOR EIFS TYPE 1 EIFS PANELS
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FIGURE E-16. PREDICTED STRAIN FOR EIFS TYPE 2 EIFS PANELS
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Applied Load (1000 Ibs)
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FIGURE E-17. PREDICTED STRAIN FOR EIFS TYPE 3 EIFS PANELS
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FIGURE E-18. PREDICTED STRAIN FOR EIFS TYPE 4 EIFS PANELS
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Example of bearing stress factor and bypass stress factor calculation.

From figure 6-12, the fastener loads
for the fastener rows B, C, and D in
layer 5 (skin) are listed below:

At Row B F,=121 Ibs
At Row C F=225 lbs
AtRow D F4=210 lbs

10 ksi

Layer 4, doubler

’-VC ’—bB ’—bA

[ [ [[=]] | —— P,

PC PB
e oo b

The bearing stress at each fastener row can be calculated as shown below:

At Row B o,=121 1bs/0.1563"/0.063" =12,288 psi
At Row C 6,=225 Ibs/0.188"/0.063" =18,997 psi
At Row D o,=210 Ibs/0.188"/0.063" =17,730 psi

Where 0.1563" and 0.188" are the respective fastener diameters and 0.063” is the
thickness of the skin.

The total force per linear length, P, applied at the right end of the skin and the internal forces Py
and P¢ at sections B-B and C-C, respectively, are shown below:

PA=0.063" x 10,000 psi = 630 lbs/in.
Pg =630 Ibs/in - 121 1bs/1.5” = 630 Ibs/in - 80.67 Ibs/in = 549.3 lbs/in
Pc=549.3 Ibs/in - 225 1bs/0.81" = 549.3 1bs/in - 277.8 1bs/in =316.5 1bs/in

The average bypass stresses at sections B-B and C-C can be calculated as shown below:

At section B-B op,= 549.3 1bs/in/0.063 in. = 8719 psi
At section C-C op,p=316.5 lbs/in/0.063 in. = 5024 psi
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At fastener row B

The bearing stress factor = 12,280 psi/10,000 psi = 1.228
The bypass factor = 8719 psi/10,000 psi = 0.872

At fastener row C

The bearing stress factor = 18,997 psi/8,719 psi = 2.18
The bypass factor = 5024 psi/8719 psi = 0.576

At fastener row D

The bearing stress factor = 17,730 psi/5,024 psi = 3.53
The bypass factor = 0 psi/5,024 psi = 0.00

E.1 ORIGINAL CRACK GROWTH ANALYSIS.

Formulation of Geometric Correction Factor, £.

The Newman-Raju” K solution for symmetric corner cracks emanating from an open hole
subjected to far-field tensile and bending was used as the basic crack growth model. To account
for the effects that are pertinent to crack growth in a countersunk hole subjected to far-field
stress, bending stress, bypass and bearing stresses, and preload caused by rivet squeezing force,
the geometry correction factors were modified to include all of these factors, as shown in figures
E-20 and E-21.

In the closure-based crack growth model, the crack growth rate is expressed as a function of the
effective stress-intensity factor (SIF) range (AK.p):

da/dN = f(AK ;)
and

AK off = ﬂTotale-ejj" V7

where Ao, is the effective range of a reference stress, without considering the effects of preload
in the riveted joint. The effective SIF AK,; is further modified to include the effects of the rivet
contact forces in the FASTRAN-II code. The procedure to include the effects of the contact
stress is discussed in the next section. The extreme fiber stress, including tensile and bending

*Newman, J. C., Jr. and Raju, I. S. (1984), “Stress-Intensity Factor Equations for Cracks in Three-Dimensional
Finite Bodies Subjected to Tension and Bending Loads,” NASA-TM-85793.
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stress, is used as the reference stress. The fr,. is the compounded geometry correction factor.
Prowr 18 expressed as follows:

where

ﬁcsk

ﬁneatﬁt

B

,BLH

ﬂTotal = ﬂcsk x ﬂﬁv x neatfit x ﬂLH

The countersunk hole correction factor. The correction factor is based on the
published FAA report DOT/FAA/CT-93/68 for a corner crack emanating
from an open countersunk hole subjected to far-field tensile stress. The .
factor i1s normalized to the well-known Newman-Raju solution of
symmetrical corner cracks emanating from a straight shank, open hole
subjected to far-field tensile stress. The normalized correction factors for the
countersunk hole are shown in table E-1.

The correction factor accounting for a through-the-thickness crack
emanating from a hole filled with a close-tolerance fastener, under far-field
tensile stress. The factor was derived based on a two-dimensional finite
element model. This factor is approximately 0.77 when the crack is small
and quickly approaches 1.0 as the crack becomes larger. For the depth
direction, this factor remains approximately 0.77.

The correction factor accounting for adjacent crack tips in a series of
periodic, colinear, equal-sized cracks. Treating the individual periodic crack
as a single crack in a narrow strip of tensile specimen, the £, is the same as
the finite width correction factor for a middle-crack tension (M(T))
specimen. The width of the M(T) specimen is equal to the pitch of the
fasteners, such that

B, =Alesc(ma /(P))

This correction factor is applied to the surface crack tip only. P is the pitch
of the fasteners.

The compounded solution for a symmetrical corner crack emanating from a
loaded hole. The solution is based on Newman-Raju’s solution for an open
hole modified to include the effects of the bearing as follows:

Bn = (1— Fyge )X (O'SOX (1 * Fipass )+ Eirng P bowiej

where [,ewman 18 the Newman-Raju solution for symmetrical corner cracks from an open hole and
Prowic 18 Bowie’s solution for symmetrical through-the-thickness cracks for an open hole. Fjqq 15
the bending stress factor, Fj,,qs 1s the bypass stress factor, and F},., 1s the bearing stress factor.
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FIGURE E-20. GEOMETRY CORRECTION FACTOR FOR COUNTRSUNK
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TABLE E-1. NORMALIZED GEOMETRY CORRECTION FACTOR FOR
COUNTERSUNK HOLES

(a) Correction factor for the crack length (c) at location 3 in figure E-20

Crack Depth/Thickness (a/t)
0.20 0.30 0.40
& 0.40 1.12 1.15 1.10
22
S8 | 070 1.22 1.18 1.20
~ g =
S 2.00 0.99 1.04 1.08

(b) Correction factor for the crack depth (a) at location 3 in figure E-20

Crack Depth/Thickness (a/t)
0.20 0.30 0.40
& 0.40 1.15 1.14 1.11
5 EQ
S=8 | 070 1.18 1.17 1.14
~ g =
S 2.00 1.04 111 1.17

E.2 EFFECTS OF THE RIVET SURFACE CONTACT STRESS.

The effects of the residual stress in the fastener hole, as a result of rivet installation, is a very
complex problem for the following reasons: (1) the actual residual stress is difficult to
determine, (2) the contact force distribution is not linear in respect to the various external loads,
and (3) the pattern of contact force changes as the crack size changes. However, some attempts
were made during this widespread fatigue damage program to include these effects in the crack
growth equation.

When a preload is present, the general equation for stress-intensity factor K = f,,,,0V7a is no

longer true, because K is now a function of the preload stress, the local bearing stress, and the
far-field reference stress. Making the solution more difficult is the fact that the relation among
these stresses, and the relation between any type of stress and the crack length, are mostly
nonlinear in nature. For example, even a small variation in the far-field stress level sometimes
changes the local stress distribution pattern completely. Therefore, with preload, the effective
stress-intensity factor range can only be expressed as, AKqf = Kmax — K , where the K'max and K'y

correspond to the K under maximum and minimum far-field stress. Kp.x and K, can only be
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determined on a case by case basis, according to the magnitude of prestress, the magnitude of
far-field stress, and the a/R ratio (a: crack length, R: hole radius). The following steps outline
the procedures required to determine the AK.y, and to implement it into the FASTRAN-II code.

E.2.1 Step 1: Determine the Residual Stress in the Riveted Joint.

The effect of diametric expansion of the rivet during installation is very similar to that of a
fastener in an interference-fit hole. The level of the interference in the riveted joint was
investigated using the computer code NIKE2D. The strain and stress in a rivet during and after
the installation can be analyzed by applying a compressive load to the initially undeformed rivet
until a 30% upset is reached. This analysis effort was funded by Boeing’s internal IRAD. The
predicted residual stress in the hoop and radial direction are shown in figures E-21 and E-22,
respectively. The results indicated that there is a contact stress, approximately 7 ksi, at the shank
of the fastener.

E.2.2 Step 2: Determine the Corresponding Interference-Fit Level of the Residual Stress.

This 7-ksi stress level corresponds to an approximate 0.15% interference between the fastener
and the hole, based on the classic solution for oversized fasteners. The interference is defined as
(d,-d;)/d;, where d, is the diameter of the fastener before installation, and d; is the diameter of the
hole. This 0.15% interference is subsequently used in the crack growth analyses.

E.2.3 Step 3: Determine the Kax and Knin as a Function of Interference-Fit Levels, Crack
Length, and Applied Stress.

The effects of the interference fit on the K solution were analyzed using a NASTRAN finite
element model, as shown in figure E-23. The model represented a strip of skin containing only
one hole. Symmetry boundary conditions are applied to the two lateral edges simulating an
infinitely repeated fastener hole pattern. The ratio between the width of the strip and the hole
radius resulted in a bearing stress factor of 2.4 and a bypass stress factor of 0.66. The
interference between the fastener and the hole was simulated by applying an elevated
temperature to the fastener. Four interference levels were considered: 0%, 0.15%, 0.50%, and
1%, under two far-field stress levels: 15 ksi (max stress) and 1.5 ksi (min stress). The stress
contour and the deformed shapes of symmetrical cracks emanating from the hole under various
load cases are shown in figure E-24 for preload only and for maximum applied stress.

The effects of the interference on the K solution as a function of crack length are plotted in
figure E-25. The effects of the interference for a constant crack length can be seen in
figure E-26. This figure shows that for a/R = 0.125 with 15-ksi far-field tensile stress, the SIF
decreases initially for interference less than 0.5% and then increases as the level of interference
increases. The normalized K solution for various crack lengths under three interference levels
are shown in figure E-27 for the case with 15-ksi tensile stress and in figure E-28 for the case
with 1.5-ksi tensile stress.
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E.2.4 Step 4: Determine the Effective AK for Interference-Fit Hole.

The crack growth rates in the closure-based model are a function of the effective SIF range,
AK.p, which, in turn, is a function of the effective stress range, AK =(o,,, —0o, )Vm , as shown

in figure E-29. For cases with fastener preload, AK,y is expressed as the modified K'nax and K,
where K, is the larger of K'nin 0r K'open, as shown in figure E-30.

The effective SIF range for the preloaded hole is:
AKef = Kmax — KX (E-1)

by substituting K'y.x and K', with modified reference stresses, one has

Kax = O'r'naxﬁ‘/g (E'z)
and Ky =0y pdm (E-3)
where
’ Kfnax ]
Omax = Omax| — -
ma. ma [Kmax (E 4)
and
[ Kl"l’lln J
Oy =0y —— -
{Kmax (E 5)

o 1s the larger of Gmin OF Ggpen.

By substituting the reference stress (Gmay, Omin) With modified stresses (Gmay, Omin), the effects of
the preload can be included in the closure-based crack growth model. The ratio of K?na%( for

15 ksi, and Xmin i for the 1.5 ksi case, are shown in figures E-27 and E-28, respectively. An

example of the preload effects on the crack growth prediction is depicted in figure E-31. The
analyses indicated that as one would have expected, the crack growth lives increase with higher
level of interference.
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FIGURE E-25. EFFECTS OF INTERFERENCE FIT TO THE SIF
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FIGURE E-29. ORIGINAL CLOSURE-BASED CRACK GROWTH RATE EQUATIONS

FIGURE E-30. MODIFIED CRACK GROWTH RATE EQUATION IN

CLOSURE-BASED CODE
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The following pages contain the comparison of the measured crack growth history and the
collapsed crack growth history for EIFS test panels, which were discussed in section 6.10.5.2.

TABLE E-2. MODIFED NUMBER OF CYCLES

Modified Modified
Crack Location Cycles Crack Location Cycles
03C14R 147079 15E16L 148994
03C17R 110886 ISE16R 111282
03D13R 157873 15E20L 113105
03D15L 76578 15E26R 120876
03D15R 83602 15E28R 164982
04CO9R 121879 08A10L 65029
04C10R 124113 08A10R 65290
04CI11R 127026 08A19L 84339
04C12R 122870 09A05L 459985
07A06L 26438 09A05R 468512
07A06R 19200 10FO5R 105134
07A07L 30412 10FO6L 95609
07A07R 54134 10FO6R 90114
07A08L 96503 10FO7L 99483
07A12R 33201 10FO7R 97410
07A13R 46681 10FO8L 88216
07A14L 12576 10FO8R 101305
07A14R 26338 10F10R 82816
07A15R 35948 11FO6L 116718
07A16L 26730 11FO6R 106207
07A16R 104195 11FO7L 116368
07A17L 44193 11FO7R 115643
07A17R 16292 11FO8L 123908
15E02R 149639 11FO8R 123995
I5SE11R 115205 11FO9R 107679
15E02R 149639 11F10R 111206
ISE11R 115205 15E20L 113105
15E16L 148994 15E26R 120876
I15E16R 111282 15E28R 164982
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TABLE E-3. AVERAGE EIFS FOR EIFS-3

Crack ID No. of Data EIFS Based on £, | EIFS Based on £
03C14R 5 6.39E-04 5.15E-04
03C17R 9 9.63E-04 8.65E-04
Total/Average 14 0.0008 0.00069
Crack ID No. of Data EIFS Based on £, | EIFS Based on f,;
03D13R 4 3.48E-04 2.47E-04
03DI15L 20 8.76E-04 1.16E-03
03DI5R 19 7.94E-04 1.07E-03
Total/Average 43 0.00067 0.00083
TABLE E-4. AVERAGE EIFS FOR EIFS-4
Crack ID No. of Data EIFS Based on 3, | EIFS Based on 7
04CO9R 8 1.23E-04 3.40E-04
04C10R 6 1.23E-04 3.39E-04
04C11R 9 1.20E-04 2.82E-04
04C12R 8 1.23E-04 3.38E-04
Total/Average 31 0.00012 0.00032

TABLE E-5. AVERAGE EIFS FOR EIFS-7 USING ORIGINAL TEST RESULTS
(p, are identical to 7 for the original set of EIFS-7 test data)

EIFS Based on
Crack ID No. of Data pyand B
07A06L 38 9.91E-04
07A06R 54 1.25E-03
07A07L 28 8.27E-04
07A07R 36 4.80E-04
07A08L 10 2.57E-04
07A12R 50 8.06E-04
07A13R 42 5.63E-04
07A14L 38 1.56E-03
Total/Average 296 0.00084
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TABLE E-6. AVERAGE EIFS FOR EIFS-7 USING COMPLETE TEST RESULTS

Crack ID No. of Data EIFS Based on 3, | EIFS Based on 7
07A06L 38 6.70E-04 4.82E-04
07A06R 60 8.90E-04 6.85E-04
07A07L 28 5.68E-04 4.27E-04
07A07R 36 3.06E-04 3.39E-04
07A08L 10 1.60E-04 2.01E-04
07A12R 50 5.33E-04 4.74E-04
07A13R 42 3.66E-04 3.96E-04
07A14L 38 1.17E-03 6.41E-04
07A14R 55 6.67E-04 5.40E-04
07A15R 46 5.03E-04 5.29E-04
07A16L 31 6.42E-04 4.80E-04
07A16R 19 1.39E-04 1.76E-04
07A17L 39 4.08E-04 3.77E-04
07A17R 57 9.99E-04 7.68E-04
Total/Average 549 0.00057 0.00047
TABLE E-7. AVERAGE EIFS FOR EIFS-8
Crack ID No. of Data EIFS Based on £, | EIFS Based on £,
08A10L 31 1.31E-03 5.12E-04
08A10R 27 1.30E-03 4.98E-04
08A19L 6 9.31E-04 3.60E-04
Total/Average 64 0.0012 0.00046
TABLE E-8. AVERAGE EIFS FOR EIFS-9
Crack ID No. of Data EIFS Based on 3, | EIFS Based on f;
09A05L 5 4.44E-05 7.67E-05
09A05R 9 4.01E-05 6.69E-05
Total/Average 14 0.00014 0.00007
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TABLE E-9. AVERAGE EIFS FOR EIFS-10

Crack ID No. of Data EIFS Based on £, | EIFS Based on £
10FO5R 11 3.02E-04 1.93E-04
10FO6L 11 3.35E-04 2.25E-04
10FO6R 11 3.57E-04 2.45E-04
10FO7L 9 3.21E-04 2.17E-04
10FO7R 5 3.28E-04 2.26E-04
10FO8L 19 3.70E-04 2.40E-04
10FO8R 10 3.15E-04 2.09E-04
10F10R 9 4.01E-04 2.80E-04

Total/Average 85 0.00034 0.00023
TABLE E-10. AVERAGE EIFS FOR EIFS-11
Crack ID No. of Data EIFS Based on £, | EIFS Based on f,;
11FO6L 6 3.10E-04 2.74E-04
11FO06R 9 3.58E-04 3.26E-04
11FO7L 7 3.10E-04 2.78E-04
11FO7R 8 3.13E-04 2.84E-04
11FO8L 5 2.91E-04 2.27E-04
11FO8R 8 2.80E-04 2.33E-04
11F09R 7 3.45E-04 3.39E-04
11F10R 9 3.29E-04 3.14E-04
Total/Average 59 0.00032 0.00028
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FIGURE E-53. COMPARISON OF CRACK GROWTH HISTORY FOR EIFS-3, ROW D,
USING BEST-MATCHED g,

E-93



‘rack Size
1.00e+00

1,00e-01

1,00e-02 Fof- 25292~

1.00e-03 B

1,00e-04

0 BOOO0 100000 150000 200000 250000 30000
Mumber of Cycles

FIGURE E-54. COMPARISON OF CRACK GROWTH HISTORY FOR EIFS-4 USING
BEST-MATCHED g,

Jrack Size
1, 00e+00

1,00e-01

1,00e-02

1,00e-03 E

1,00e-04

0 BOOO0 100000 150000 200000 250000 0000
Mumber of Cycles

FIGURE E-55. COMPARISON OF CRACK GROWTH HISTORY FOR EIFS-4 USING
BEST-MATCHED g,

E-94



‘rack Size
1, 00e+00

1,00e-01 F--

100802 -2~

1,00e-03 Box-zofoo-

1,00e-04

0 50000 100000 150000 200000 250000 0000
Humber of Cycles

FIGURE E-56. COMPARISON OF CRACK GROWTH HISTORY FOR EIFS-7 USING
BEST-MATCHED g,

rack Size
1, 008+00

f T FRSTRAM -
'Test Tata”

1,00e-01 F

1.00e-02 P72t

10003 Biotrzzets:

1,00e-04 1 1 1
0 SO000 100000 150000 200000 250000 30000
Humber of Cycles

FIGURE E-57. COMPARISON OF CRACK GROWTH HISTORY FOR EIFS-7 USING
BEST-MATCHED g,

E-95



Crack Size
1, 00e+00

1.00e-01 f---

100802 pooozfsopeT o aas

1,00e-03

1, 00e-04 d i
0 50000 100000 150000 200000 250000 0000
Humber of Cycles

FIGURE E-58. COMPARISON OF CRACK GROWTH HISTORY FOR EIFS-8 USING
BEST-MATCHED g,

Crack Size
1, 00e+00

1,00e-01

100802 bogt o oo oo 2T

1.00e-03 b~

1.00e-04
0 BOOO0 100000 150000 200000 280000 30000
Number of Cucles

FIGURE E-59. COMPARISON OF CRACK GROWTH HISTORY FOR EIFS-8 USING
BEST-MATCHED g,

E-96



‘rack Size
1, 00e+00

1,00e-01

1, 00802 pofe st e

1,00e-03 F-

1.00e-04 i i
0 100000 200000 00000 400000 BOO000 B0
Mumber of Cycles
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