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Table A4

Cylinder compressive strength after 90 days

Failure Average
Group Load St(reggth Strength
(Ib) P (psi)

| 152,250 | 5,383 5,290
149,000 | 5,269
149500 | 5,286
150,175 | 5,310
147,750 | 5,224
149,000 | 5,269
148,000 | 5,233
147,500 | 5,216
153,750 | 5,437
148,000 | 5,233
150,720 | 5,330
I 151,590 | 5,360 5,510
157,170 | 5,557
154,580 | 5,465
157,100 | 5,555
159,410 | 5,636
154,320 | 5,456
167,700 | 5,930
148,190 | 5,240
155,450 | 5,496 i
152,620 | 5,396

235




Table A5

Static modulus of elasticity and Poisson’s ratio

(a) After 28 days

Specimen Stress Stran E v

(psi) Longitudinal | Transverse (psi)
365.5 0.000050 0.0000042
708.7 0.000108 0.0000083

1 1,060.1 0.000221 G.000033 4,803,618 | 0.185714
1,413.4 0.000283 0.000050
1,766.8 0.000342 0.000058
330.4 0.000050 0.0000
706.7 0.000121 0.0000040

2 1,060.1 0.000229 0.0000167 | 4,855,405 | 0.140845
1,413.4 0.000287 0.0000250
1,766.8 0.000346 0.0000417
305.7 0.000050 0.00000
706.7 0.0001125 0.0000083

3 1,060.1 0.0002167 0.0000250 | 5,082,176 | 0.144928
1,413.4 0.000279 0.0000350
1,766.8 0.000337 0.0000417
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Table A5

Static modulus of elasticity and Poisson's ratio

(b) After 90 days

Strain

Specimen Stregs E. v
(psi) Longitudinal | Transverse (psi)
355.1 0.0000400 0.0000052
708.7 0.0001083 0.0000167
706.7 0.0001771 0.0000292
1 1,060.1 0.0002417 0.0000375 { 4,954,418 | 0.1842105
1,413.4 0.0003021 0.0000479
1,766.8 0.0003729 0.0000604
2,120.1 (0.00040863 0.0000708
323.3 0.0000500 0.0000021
706.7 0.0001229 0.0000188
706.7 0.0001896 0.0000282
2 1,060.1 0.0002542 0.0000406 | 4,662,002 | 0.1729730
1,413.4 0.0003229 0.0000521
1,766.8 0.00038096 0.0000615
2,120.1 0.0004354 0.0000688
350.9 0.0000500 0.0000021
706.7 0.0001083 0.0000104
706.7 0.0001583 0.0000188
3 1,060.1 0.0002167 0.0000271 5,897,506 | 0.1354167
14134 0.0002625 0.0000344
1,766.8 0.0003250 0.0000406
2,120.1 0.0003500 0.0000427

nN=7



Table A.6

Splitting tensile strength

Age of 28 Days

Age of 80 Days

Group | Load | Strength | Average | Load | Strength | Average

(Ib) (psi) (psi) (Ib) (psi) (psi)
38,700 343.6 41,500 367.6
38,600 342.7 38,100 336.9
38,800 343.9 39,200 348.0
40.000 355.0 40,000 355.0
41,800 369.0 41,000 370.0

41,500 367.0 360 40,500 359.0 370
43,500 386.0 43,900 390.0
40,000 355.0 42,600 377.0
42,500 375.0 44,700 397.0
40,000 355.0 42,400 376.0
41,000 362.0 44,600 394.0
42,500 377.3 47,200 420.0
45,500 403.9 46,300 411.0

' 41,000 364.0 376 42,500 377.3 394
43,200 383.5 44,700 397.0
42,600 378.2 41,750 370.7
39,300 349.0 43,650 387.6
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Table A.7

Resuits of flexural strength after 28 days

roup | T | svonan | e | Aveaae
() | P BT e
6,300 525
7,100 590
6,600 549
8,000 667
8,800 733 7,433 620
5,800 483
6,900 575
8,400 700
9,000 750
6,800 566
9,200 767
7,800 650
6,200 516
1l 7,600 633
7,400 616
8,000 667
8,800 733
6,600 550
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Tabie A9

Load-deflection of flexural beam after 28 days

Dial Readings {0.001 in.)

Load

(Ib) | Beam #1 | Beam #2 | Beam #3 | Beam #4 | Beam #5 | Average
1000 6.0 7.8 8.2 9.2 8.8 8.0
2000 10.0 10.5 12.5 14.0 13.2 12.0
3000 14.0 16.7 14.2 18.3 18.0 16.3
4000 20.8 19.3 22.6 20.2 23.1 21.2
5000 22.3 26.0 26.9 243 27.2 25.1
6000 25.4 29.8 30.8 25.6 31.0 28.5
7000 28.2 32.7 32.8 29.3 32.0 31.0
8000 314 37.0 38.4 33.8 36.4 354
3160 34.3 40.8 43.7 42.0 39.2 40.0

0.0 141.0 122.0 168.0 155.0 183.0 153.8




Table A.11

Stress-strain relation for concrete under
uniaxial tension after 28 days

E1s Eq,
S(t;;sis Tens.i!e Compre_ssive
Strain Strain
(u str.) {L sir.)

50 05.0 - 0.85
100 12.5 - 212
150 16.3 - 277
200 26.4 - 449
250 37.5 - 8.37
300 60.0 -10.2
350 68.2 -11.6
400 90.0 - 153
425 95.2 -16.18
450 112.0 -19.0
500 138.0 - 23.46
525 150.0 -255
535 162.5 -27.6

{failure)
520 163.0 -27.7
500 165.0 -28.0
450 175.0 -29.8
300 200.0 - 34.0
250 285.5 -48.5




Table A.13

Uniaxial tensile stress-tensile strain relation of patched specimens of age 28 days

g ' Tensile Stress, o, Tensile Strain, g, L str.
_' ] (psi) Transition of d = 2" | Rectangular d = 2°
§ 50 125 10
j 100 ig 20
150 23 26
200 38 38
250 46 A8
= 300 85 74
% ' 350 88 98
400 123 121
i 410 —— 135
E 430 155
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Table A.14

Uniaxial tensile stress-strain of patched specimen concrete of age 90 days

Tensile Stress, o,

Tensile Strain, e,: p str.

(psi) Transition of d = 2" | Rectangular d = 2"
50 8 8
100 11 15
150 18 22
200 29 31
250 38 42
300 58 63
350 78 86
400 102 112
430 133 145
450 162 -
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Table A.15

Uniaxial stress-strain relationship for concrete
under uniaxial compression after 28 days

Load Stress (G,) €3 £
(fb) (psi) (infin) (in/in)

25,000 278 -0.000020 | 0.0000034

50,000 555 -0.000025 | 0.0000043

75,000 833 .0.000040 | 0.0000078
100,000 | 1,111 - 0.000060 | 0.000018
125,000 | 1,390 -0.000096 | 0.000026
150,000 | 1,666 -0.000230 | 0.000048
175000 | 1,945 - 0.000337 | 0.000067
200,000 | 2,222 - 0.000456 | 0.000088
235,000 | 2,610 -0.000970 | 0.00016
268,000 | 2978 -0.001480 | 0.00031
275000 | 3,055 -0.001980 | 0.00041
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Table A.16

Uniaxial stress-strain relation for concrete under

uniaxial compression atter 90 days

Str?;ii)(%) g5 (nst) | g (nst)
222 | - 13 1.3
445 | - 20 3.2
667 | - 25 6.2
889 | - 30 7
1,411 | - 40 132
1338 | - 70 23.2
1,556 - 163 43.1
1,778 - 198 46.6
2,000 - 300 65.2
2,002 - 400 80.1
2 445 500 132.7
2,667 - 820 285.0
2778 | - 1,000 300.0
2,889 | -1,225 360.0
3,000 | - 1,375 392.0
3,111 - 1,650 415.0
3,222 | -2,080 470.0
3,250 | - 2,460 492.0
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Table A.17(a)

Stress-strain relation of transition patched specimens
subjected to uniaxial compression after 28 days

Stress, o Strain (U sir.)
Psh | g2 | =7 |a=10"
200 20 20 40
500 80 50 70
800 170 200 150
1,000 180 220 200
1,200 250 300 340
1,500 420 450 500
1,800 480 550 580
2,000 540 680 730
2,500 840 800 1,000
{peak) 1,400 1,060
(3,010) | (2,700) | (2,500)
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Table A.17(b)

Stress-strain relation of rectangular patched specimens
subjected to uniaxial compression after 28 days

Stress, g, Strain (u str.)
(ps) d=2" | d=7" | d=10"
200 50 10 80
500 100 30 100
800 200 240 280
1,000 220 270 310
1,200 280 350 410
1,500 460 510 530
1,800 520 600 650
2,000 600 690 710
2,500 1,030 930
(peak 1,300 1,100 1,200
stress) (2,790) | (2,540) | (2,380}




Table A18

Stress-strain relation of patched specimens subjected
to uniaxial compression after 90 days

Stress, o5 Strain (u str.)

(psi) Transition of d = 7" | Rectangular of d = 7"
200 13 11
500 42 25
800 187 200
1,000 208 250
1,200 288 300
1,500 420 490
1,800 520 570
2,000 665 675
2,300 710 785
2,500 800 880
2,690 1,150
2,810 1,120 -
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Table A.18

Material properties obtained from the uniaxial tests

Specimen fiy g, feu €s E, E. E, E.
(psi) | (ustr) | ({psi) | {(ustr.) (psi) {psi) f/e
fw/sp c
Non-Patched | 535 | 163 | 3,070 | 1,980 | 5.0x10% | 72x10% | 152 | 4.6
Specimen
Transition
Patch
d=2" 430 | 155 | 3,010 | 1,400 | 46x10° | 48x10% [ 166 | 22
d=7" - | 2,700 | 1,060 40x10% | - | 18
d=10" 2,500 | 1,000 38x10% | - | 152
Rectangular
Patch
d=2" 410 | 135 | 2,800 | 1,300 | 4.1 x108% | 43x10% | 1.35 | 2.0
d=7" — | 2,540 | 1,100 36x10% | — | 1.56
d=10" 2,380 | 1,200 32x10% | - | 1.61
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Table A.20

Ultimate strength of concrete subjected to biaxial

tension-compression after 28 days

E Compressive | Working ' Compressive Tensile
Load Pressure Strength Strength

| (Ib) (psi) (psi) (psi)
| 289,000 0 3,211 0.0
293,000 0 3,256 0.0
278,000 0 3,004 0.0
281,000 0 3,128 0.0
§ 0 | 1400 o | 3750
i 0 | 2000 0 | 5350
g o | 2200 0 589.0
265,750 300 2,953 80.3
214,720 300 2,386 80.3
§ 263,320 300 2,926 80.3
245,210 500 2,724 133.8
207,720 500 2,308 133.8
228,000 600 2533 160.6
205,000 600 2,278 160.6
219,800 700 2,442 187.3
165,800 | 1,000 1,842 267.6
188580 | 1,000 2,095 267.6
150,800 | 1,200 1,675 321.2
93,280 | 1,600 1,036 428.2
28720 | 1,700 319 455.0
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Table A.24

Ultimate strength of concrete subjected to biaxial
tension-compression after 90 days

Compressive | Working | Compressive Tensile

Load Pressure Strength Strength
(Ib) (psi) (psi) (psi)
305,220 0 3,391 0
295,150 0 3,280 0
308,000 0 3,367 0
285,250 0 3,170 0
292,540 0 3,250 0
0 2,230 0 597
0 2,120 0 568
0 2,050 0 550
80,000 1,830 830 491
121,000 1,590 1,345 426
160,000 1,420 1,778 381
140,000 1,470 1,555 395
100,000 1,725 1,111 463
60,000 1,980 667 531
40,000 2,030 445 545
230,000 840 2,556 225
270,000 500 3,000 135
200,000 1,080 2,222 290
292,000 450 3,245 120
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Table A.22

Ultimate strength of patched specimens of age 28 days

depth = 2" depth = 7" depth = 10"
Patch Shape
TR L ew | e | e o | oo
2,950 0 2,665 0 2,550 0
0 435 0 350 0 270
1,030 325 600 340 930 260
Transition 1,890 200 1,150 265 1,720 135

2,500 85 1,430 200 2,000 100
2,700 50 1,720 190 2,400 25
2,800 20 2,350 70

2,860 0 2,570 0 2,350 0
0 415 0 315 0 235
1,050 300 760 280 900 230

Rectangular
2,000 170 1,280 220 1,790 120

2,500 60 1,925 115 2,000 60
2,300 50
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Ultimate strength of patched specimens

Table A23

{d = 7") of age 90 days

Transition Rectangular
Patch Patch
O Gy Oy o4
(psi) | (ps) | (psi) | (psi)
2,810 0 2,690 0
0 380 0 340
665 350 315 330
2,500 65 800 300
1,800 | 170 | 1,270 | 245
1,230 | 300 | 2,155 95
950 320 | 1,615 | 190
2,250 | 120 | 2,470 40
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Table A.24. Biaxial stress-strain relation after 28 days.

(a) Failure load: o, = 80.3 psi, 05 = - 2,378 psi

Compression | Tensile Longitudinal | Transverse
Stress Stress Strain Strain
Oy o, €4 g4
(psi) {psi) (in/in) {in/in}
- 278 10 -32x10° | 39x10°®
- 555 18 -1.1x10% | 50x10®
- 833 28 -19x10% | s52x10°®
-1,111 38 -23x10% | 73x 10
- 1,380 46 -33x10% | 103x10°
- 1,667 55 -41x10% | 180x10°®
- 1,945 65 -6.4x10*% | 250 x 10
- 2,222 75 -9.6x10* | 3.08x 10
- 2,378 80.3 | -126x10° | 46x10™
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Table A.24

Biaxial stress-strain relation after 28 days

(b} Failure load: o, = 160 psi, 65 = - 2,278 psi

Compression | Tensile Longitudinal Transverse
Stress - Stress Strain Strain
0'3 Gj 83 E.I
{psi) {psi) (in/in) (infin}
- 222 16 ~48x10°% | 20x10°®
- 444 31 -9.6x10° | 41x10°
- 667 47 -1.4x10% | 59x10°
- 889 63 -1.9x10% 85 x 10°®
- 1,111 78 -24x10% | 125x10°
- 1,333 95 -3.0x10% | 220x 10°®
- 1,778 125 -422x10* | 390 x 10°®
- 2,000 140 -62x10™ | 490 x 10°®
- 2,167 152 ~73x10% | 548 x 10
- 2,022 156 -8.1x10% | 758 x 10°®
- 2,278 160 -9.8x10% | 950 x 10°®




Table A.24

Biaxial stress-strain relation after 28 days

(c) Failure load: oy = 267 psi, 64 = - 2,111 psi

Compression | Tensile Longitudinal | Transverse

Stress Stress Strain Strain
Gy o € &4
(psi) (psi) (in/in) (in/in)

- 111 14 23 x10° 47 x10®
- 222 28 47 x10° 47 x 107
- 333 43 9.3x107° 5.2 x 10®
- 444 55 9.6 x 10°° 5.8 x 108
- 555 70 1.0 x 10 6 x 10°°
- 666 85 1.3x10* 6 x 10°°
- 777 98 1.6 x 10% 39 x 10°
- 888 113 1.9x 10 63 x 10
- 1,000 126 2.1 x 10™ 86 x 10°°
- 1,111 140 24 x 10 112 x 10°®
-1,222 155 2.8x 10 218 x 10°°
- 1,333 168 3.2x10* 328 x 108
- 1,389 175 33x10™ 330 x 10°®
- 1,444 183 35x10% | 385x10°®
- 1,666 211 46 x 104 400 x 108
- 2,111 267 9x 10™ 420 x 10°®
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Biaxial relation after 90 days

Table A.25

(a) Failure: oy = 290 psi, 65 = 2,222 psi

Compression | Tensile | Longitudinal | Transverse
Stress Stress Strain Strain
O3 o £q €
(psi) {psi) (ust) (n st
- 222 0 - 43.0 7.8
- 444 0 - 78.6 14.1
- 666 0 -138.2 26.0
- 889 0 - 250.6 47.6
- 1,111 0 - 342.6 65.1
- 1,333 0 - 363.6 72.7
- 1,655 0 - 451.6 95.8
-1,778 0 - 553.6 116.2
- 2,000 0 - 603.2 132.7
- 2,111 0 - 662.7 134.7
- 2,222 0 - 680.2 150.7
- 2,222 53 - 696.3 160.8
- 2,222 107 -720.3 198.6
- 2,222 160 - 748.3 224.0
- 2,222 214 - 755.6 241.6
- 2,222 267 -776.3 266.7
- 2,222 290 - 785.6 282.8
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Table A.25

Biaxial relation after 90 days

(b) Failure: o4 = 381 psi, o5 = - 1,778 psi

Compression | Tensile Longitudinal | Transverse
Stress Stress Strain Strain
Gq o4 €4 €,
(psi) (psi) (n st) (n st
- 222 0 - 53.0 10.3
- 444 0 -87.8 17.2
666 0 - 147.3 32.1
- 889 0 - 252.0 47.3
- 1,111 0 - 345.6 63.2
- 1,333 0 - 397.8 87.5
- 1,555 0 -473.2 108.6
- 1,667 0 - 520.1 120.2
-1,778 0 - 582.7 140.3
- 1,778 53.5 - 593.6 165.3
-1,778 107.0 - 605.2 185.7
- 1,778 160.6 - 827.3 209.3
-1,778 214.2 - 635.7 230.0
- 1,778 267.7 - 655.1 252.0
- 1,778 321.2 - 670.0 272.6
-1,778 348.0 -691.0 286.8
-1,778 374.8 - 702.0 300.2
-1,778 381.0 -716.2 305.6
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Table A.25

Biaxial relation after 90 days

(c) Failure: oy = 426 psi, 05 = - 1,345 psi

Compression | Tensile Longitudinal | Transverse

Stress Stress Strain Strain
Og o4 €4 €,

{psi) (psi) ( st.) (n st

- 222 0 - 65.3 10.4

- 444 0 - 926 15.6

- 666 0 - 1323 23.1

- 889 0 - 246.7 44.3

- 1,111 0 -332.0 66.4

- 1,222 0 - 357.2 82.3

- 1,333 0 - 382.6 87.6

- 1,345 0 - 432.1 103.6

- 1,345 53.5 - 442.6 115.7

- 1,345 160.6 - 463.5 145.3

- 1,345 2142 - 478.3 163.2

-1,345 321.2 - 500.0 197.7

- 1,345 374.8 -531.6 224.8

- 1,345 402.6 - 554.7 238.5

- 1,345 426.0 572.0 250.8
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Table A.26
Stress-strain relation of patched specimens subjected to compression-tension

(a) Transition patch of d = 2" {(c,/c4 = - 0.28)

Compressive | Tensile | Compressive

Stress Stress Strain
O3 Gy €

(psi) (psi) (u str.)

- 200 50 - B0

- 400 100 - 100

- 600 150 -310

- 700 200 - 380

- 860 220 - 450

- 900 250 - 500

- 1,000 280 - 560

- 1,100 300 - 680

- 1,200 330 - 750

(b) Rectangular patch of d = 2" (6,/05 = - 0.28)

Compressive | Tensile | Compressive
Stress Stress Strain
O3 G4 €3
{psi) {psi) (i str.)
- 200 50 - 80
- 400 100 - 163
- 600 150 - 281
- 700 200 - 327
- 800 220 - 430
- 900 250 - 478
- 1,000 280 - 602
- 1,100 310 - 723
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Table A.26
Stress-strain relation of patched specimens subjected to compression-tension

(c) Transition patch of d = 7* (c,/05 = - 0.28)

Compressive | Tensile | Compressive

Stress Stress Strain
O3 O &

(psi) (psi) (ustr.)

- 200 50 - 100

- 400 100 -210

- 600 150 - 380

- 700 200 - 410

- 800 210 - 500

- 900 260 - 580

- 1,000 285 - 700

(d) Rectangular patch of d = 7" (64/05 = - 0.28)

Compressive | Tensile | Compressive
Stress Stress Strain
C3 Oy &3
(psi) (psi) (u str.)
200 50 - 107
400 100 - 242
500 130 - 325
600 160 - 361
700 200 - 420
750 215 - 460
800 240 - 580
900 255 - 662




Table A.26
Stress-strain relation of patched specimens subjected to compression-tension

(e) Transition patch of d = 7" (c4/0g = - 0.22)

Compressive | Tensile Compressive

Stress Stress Strain
Oy Cy €4

(psi) (psi) (i str.)

- 200 50 -70

- 400 100 - 165

- 600 125 - 290

- 700 150 - 335

- 800 175 - 400

- 900 200 - 485

- 1,000 225 - 600

- 1,100 250 - 625

- 1,200 265 - 735

(f) Transition patch ofd=7"(c4/03 ="~ 0.38)

Compressive | Tensile Compressive

Stress Stress Strain
O3 4 €3

(psi) (psi) (u str.)

- 200 65 - 115

- 400 150 - 305

- 500 175 - 360

- 600 225 - 460

- 700 270 - 515

- 750 285 - 608

- 800 300 - 668
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Stress-strain relation of patched specimens subjected 1o

Table A.27

compression-tension after 90 days

(@) Transition patch of d = 7" (c,/0, = - 0.28)

- Compressive | Tensile | Compressive
Stress Stress Strain
G3 Oy |

(psi) (psi) (1 str.)

- 100 30 - 40

- 300 85 - 135

- 500 130 - 260

- 600 173 - 300

- 800 225 - 450

- 900 255 - 550

- 1,000 290 - 650

- 1,100 320 - 800

(b) Transition patch of d = 7" (0,/05 = - 0.38)

Compressive | Tensile | Compressive

Stress Stress Strain
O3 Oy &3

(psi) {psi) {u str.)

- 100 35 - 50

- 200 75 -120

- 400 150 - 230

- 500 190 - 300

- 600 230 - 400

- 650 250 - 450

- 700 265 - 470

- 800 300 - 600

- 860 325 - 720
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Table A27

Stress-strain relation of patched specimens subjected {0
tension-compression after 90 days

(¢} Rectangular patch of d = 7" {o4/0g = - 0.28)

Compressive | Tensile Compressive

Stress Stress Strain
Oy o €q

{psi) {psi) (b str.)

200 60 - 100

400 110 - 225

500 140 - 290

600 170 - 350

700 200 - 460

800 225 - 520

800 250 - 630

980 280 - 680
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Table A.28

Bond strength of the specimens of age 28 days

Siant Shear | Direct Shear | Direct Tension
{psi) (psi) {psi)
4,362 214 133
4,525 150 121
4,390 145 185
4,380 156 150
4,426 161 155
1,860 202 80
4,380 155 163
4,530 196 155
4,460 184 240
1,930 154 105
4,420 162 175
4,540 148 895
4,442 169 146.4




Table A.29

Bond strength of the specimens of age 90 days

Slant Shear | Direct Shear | Direct Tension
(psi) (psi) (psi)

1,481 196 145
5422 185 96
5,008 195 183
5100 203 135
4,950 187 135
1,380 193 188
5,230 163 150
4,930 154 165
5,370 173 153
1,395 182 82
4,870 148 193
5,000 128 190
5100 175.6 151.2
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Table A.30a

Failure modes from slant shear tests

Age: 28 day Age: 90 day

Stength | caiure Mode | ST | Failure Mode

(psi) (psi)

4,362 Patch concrete 1,481 Bond

4,525 Parent concrete 5,422 Parent concrete

4,390 Patch concrete 5,008 Patch concrete

4,390 Patch concrete 5,100 Parent concrete

4,426 Parent concrete 4,950 Patch concrete

1,860 Bond 1,380 Bond

4,380 Patch concrete 5,230 Parent concrete

4,530 Parent concrete 4,930 Patch concrete

4,460 Parent concrete 5,370 Patch concrete

1,930 Bond 1,395 Bond

4,420 Patch concrete 4,870 Patch concrete

4,540 Parent concrete 5,000 Patch concrete
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Table A.30b

Failure modes from direct tension tesis

Age: 28 day Age: 90 day
Strength Failure Mode Strength Failure Mode

(psi) (psi)

133 Patch concrete 145 Patch concrete
121 Patch concrete 96 Bond

185 Parent concrete 183 Parent concrete
150 Patch concrete 135 Patch concrete
155 Patch concrete 135 Patch concrete
80 Bond 188 Parent concrete
163 Patch concrete 150 Patch concrete
155 Patch concrete 165 Patch concrete
240 Parent concrete 153 Patch concrete
105 Bond 82 Bond

175 Parent concrete 193 Parent concrete
95 Bond 190 Parent concrete
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Table A.31

Failure load and shear stress of repaired joint after 28 days

Failure Shear Average | Average
Type of Specimen Load Stress Load Shear
(by | v=15V/A (o) (psi)
14,850 520
Non-patched 18,400 644 16,870 580
17,360 608
15,620 547
Transition of d = 2" 13,858 485 13,230 463
10,212 357
10,890 381
Transition of d = 4" 12,300 430 11,620 407
11,670 408
11,350 397
Transition of d = 6" 8,020 281 8,432 295
5,925 208
10,280 360
Rectangular of d = 2" | 14,630 512 12,950 453
13,940 488
9,860 345
Rectangular of d = 4" | 12,370 433 10,500 368
8,270 324
7,930 277
Rectangular d = 6" 10,250 358 8,130 285
6,210 217
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Table A.32

Failure load and shear stress of repaired joint after 80 days

Failure Shear Average | Average
Specimen Load Stress Load Shear
{Ib) v=15V/A (Ib) (psi)
15,340 537
Non-Patched 18,150 635 17,300 605
18,400 645
11,320 396
Transition of d = 4" 13,500 473 12,356 433
12,250 429
10,300 360
Rectangular of d = 4" | 13,150 460 11,520 403
11,110 390
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Table A.33
Load-strain response of pavement joint of age 28 days

{a) Non-patched specimen

Load Strain at the Following Locations (u st.)

(1) 1 2 3 4 5 6
2,000 0.0 0.0 0.0 0.0 - 15 13
4,000 1.0 -1.0 3.2 -25 -33 27
6,000 1.5 -1.3 4.3 - 3.2 - 50 48
8,000 3.0 -2.8 5.6 -4.4 - 65 57

10,000 3.5 - 3.1 7.3 -56 | -135 128
12,000 13.2 | -15.0 12.2 -115 | -145 130
13,000 33.8 | -36.1 37.8 -356 | -1583 148
14,000 446 | -383 446 - 437 | -182 173
15,000 56.1 -46.5 48.3 -47.7 | - 197 182
16,000 69.1 - 59.6 91.8 -908 | -203 208
16,870 85.0 | -76.3 105 - 108 - 255 243
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Table A.33

Load-strain response of pavement joint of age 28 days

(b) Transition patch of d = 6"

Strain at {1 str.)

Load

(ib) 1 2 3 4 5 6
2,000 0.0 0.0 0.0 0.0 0.0 0.0
4,000 3.0 -2.8 6.2 - 8.1 -12.2 11.3
5,000 6.5 -5.9 11.8 -96 -356 40.2
6,000 12.7 -146 38.7 -28.6 - 50.1 46.3
7,000 32.0 - 30.1 43.2 - 38.7 - 102 96.7
8,000 48.7 -43.2 81.6 - 828 -187 178
8,432 61.3 -58.3 93.7 - 87.7 - 196 192

(¢c) Rectangular paich of d = 6"
Load Strain at the Following Locations (u str.)

(Ib) 1 2 3 4 5 6
2,000 0.0 0.0 0.0 0.0 10.0 10.0
4,000 50 -3.2 8.6 -80 - 15 15
5,000 8.6 -7.8 16.2 - 141 - 38 - 401
6,000 253 21.2 33.1 - 30 -57.1 51.6
7,000 40.2 -37.2 48.2 - 45 - 102 87.1
8,000 | 56.7 493 | 826 | -802 | -176 182
8,130 59.2 -57.2 86.3 - 841 - 188 103




Table A.34

Load-strain response of pavement joint of age 90 days

Load Strain at point #4* (ustr.}

(1b) Non-Patched | Transition of d = 8" | Rectangular of d = 6"
2,000 0.0 0.0 0.0
4,000 0.0 6.0 -6.5
5,000 -1.0 -7.3 -11.6
6,000 -13 -228 -25.9
7,000 -2.0 - 35.1 -413
8,000 -25 -53.8 -76.5
8,800 -90.6
9,000 - 3.7 - 98.1
9,200 - 102
10,000 -43
12,000 - 10.2
14,000 - 28.1
16,000 - 50.1
17,000 - 121

*See Figure 7




Table A.35

Fresh plain and fiber concrete properiies

Property | Plain Concrete | Fiber Concrete
3.25 275
Slump 3.50 3.00
{inch) 3.50 5 o5
3.42 267
4.5 4.3
Air Content 5.0 4.8
(%) 5.2 5.2
4.9 4.8
142.4 145.6
Unit Weight 142.6 142.8
(Ib/ft°) 140.4 145.0
141.8 1445
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Table A.38

Uniaxial tension strength of the employed materials after 7 days

Material Average Tensile Strength
(psi)
Plain Concrete 430
Fiber Concrete 516
Duracal Cement 465

Table A.39

Uniaxial tension stress-strain relations of the
employed materials after 7 days

Plain Concrete Fiber Concrete Duracal Cement
Stress | Strain | Stress | Strain | Stress Strain
(psi) | (wstr) | (psi) | {pstr) {psi) {p str.)
100 15 50 75 100 17.5 -
200 30 80 17.5 150 24
250 38 170 30 200 40
300 70 270 52.5 250 52
350 80 315 60 300 63
400 100 390 85 350 75
450 123 410 105 400 110
455 150 450 110 475 160
490 145
525 183




Table A.40

Uniaxial compressive strength of the employed materials after7 days

Material Average Compressive Strength
(psi)
Plain Concrete 2,645
Fiber Concrete 5775
Duraca! Cement 3,032

Table A.41

Uniaxial compressive stress-strain relation of the
employed material after 7 days

Compressive Stress Compressive Strain (W sir.)
(psi) Plain Concrete | Fiber Concrete | Duracal Cement
222 -18 -45 -52
444 -26 -55 -70
666 -38 -60 -120
888 -53 -60 -120
1110 -72 -60 -130
1332 -112 -150 -240
1555 -195 -200 -300
1776 -260 -220 -375
1998 -340 -360 -382
2220 -485 -465 -510
2442 -720 -495 -600
2610 -1110
2664 “en -780 -675
2795 - -1230 .-
2886 - -810
2985 -1150
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Table A.44(c)

Stress-strain relation of duracal cement matrix to biaxial stress (o,/c5 = -0.19)

Compressive Stress | Tensile Stress | Compressive Strain

O3 SF €3

(psi) (psi) (p str.)
200 39 -60
445 87 -115
665 130 -165
880 170 -185
1100 215 -360
1320 256 -450
: 1400 272 -490
1480 288 660

Table A.44(d)

Stress-strain relations of the employed material subjected to

biaxial tension-compression
Compressive Strain (u str.)
Compressive Stress | Tensile Stress
(psi) (psi) Plain Fiber Duracal
Concrete | Concrete | Cement
222 55 -65 -80 -83
444 110 -85 -125 -85
666 166 -138 -170 -210
. 888 225 -300 -240 -270
!;: 1060 300 -480 - —
': 1110 278 -330 -420
1 1270 300 -630
| 1332 335 540 -
| 1455 350 -720
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Figure B-26

Defiection profile along edge wheel path foad type 2 - support condition 4 - load level 1
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Figure B-27

Deflection profile along edge wheel path load type 2 - support condition 4 - load level 3
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Figure B-28

Deflection profile along edge wheel path stiff dowel spring, load type 2, load level 1
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‘Deflection profile aiong edge wheel path stiff dowel spring, load type 2, load level 2
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Figure B-30

Deflection profile along edge wheel path stiff dowel spring, load type 2, load level 3
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Figure B-31

Deflection profile along edge wheel path soft dowel spring, load type 2, load level 2
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Figure B-32

Deflection profile aiong edge wheel path soft dowel spring, load type 2, load level 3
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Figure B-33

Load vs. max. deflection curves for load type 2 - support condition 1
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Load vs. max. deflection curves for load type 2 - support condition 4
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Figure B-36

Deflection profile along edge wheel path ioad type 3 - support condition 1 - load level 1
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Figure B-38

Deflection profile along edge wheel path load type 3 - support condition 1 - load level 3
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Deflection profite along edge wheel path load type 3 - support condition 3 - load level 2
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Figure B-44

Deflection profile along edge wheel path load type 3 - support condition 3 - load level 3
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Figure B-46

Deflection profile along edge wheel path load type 3 - support condition 4 - load level 3
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Defiection profile along edge wheel path stitf dowel spring, load type 3, load level 1
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Figure B-48

Deflection profile along edge wheel path stiff dowel spring, load type 3, load level 2
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Figure B-51

Deflection profile along edge wheel path soft dowe! spring, load type 3, load level 2

Q.0100 =
3
3
0.0CC0 3
~~ 3
- 3
~-0.0100 3
= :
2 3
5 -a.0200 3
:.;‘2 Ne Loss of Supoort
O Loss of Sugport Leve! 1
Q -0.0300 3 Loss of Support Lavel 2
3 Ao 055 of Suppcrt Lavel 3
3
1
~0.0400 e e —————— e : .
Q.0C 10.0Q 20.0Q 30.00 40.00 £0.0C

Distance from left end (ft)
Figure B-52

Deflection profile along edge wheel path soft dowel spring, load type 3, load level 3
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Load vs. max. deflection curves for load type 3 - support condition 4
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Load vs. max. tensile stress curves support condition 1
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Figure B-58

Load vs. max. compressive stress curves support condition 1
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Load vs. max. tensile stress curves support condition 3
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Load vs. max. compressive stress curves support condition 3
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Load vs. max. compressive stress curves support condition 3
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APPENDIX C

Inpit data for analysis of pavements subjected to nighttime temperature curling, partial
ss-of support (Level 3), and wheel loads
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TINSTRUCTIONS FOR DATA INPUT
**it***i**t*****t****t*****

n daveloped in this study employs a system of MACRO commands for
data and CONTROL of solution procedure. This system closely

prodra
d by Taylor in the book by Zzienkiewicz {(18739).

: uT of ;
>1'6$:Pthe one describe
iﬁPUT to the progran consists of two files. The main file has the
nds controlling the INPUT and SOLUTION procedure. The second file

+ mesh data generated by the commercial package

ains the finite element ' : .
- The name of this file 1s supplied in the main input file.

ontents of the main input file are described next.

*******i*tt****i*i*****t*****************t**********i*

*;g******tﬁtiﬁt*****
. MACRO pescription
**************i************t*********t*t*********i****i**i********t********
FEAP followed by 2 ritle describing the problem
Number of nodes, Number of elements, Number of material sets,
Number of dimensions, Number of degrees of freedom, and
Maximum number of nodes per element
(Note : This information is optional. The same is supplied
through the CAEDS data file)
CAED followed by the pre-processed file name generated by CAEDS
CTHP command for temperature input )
Top surface temperature, Bottom surface temperature,
Top surface 27coordinate, Bottom surface gz-coordinate.
(Note : This information is necessary only for temperature loads
MATE command to start reading material property information
for various material sets given one after the another

Material set number, Element type
(Note : Element type = 1 ~ Beam element in space

Flement type 2 = Spring element for subgrades and
dowel support interactions
Flement type = 3 - Reinforcing bar element

Element type = 4 ~ concrete element
(20-noded finite element)

CONCRETE MATERIAL : .
young’s modulus, Poisson’s ratlo, Density,
Number of Gauss points, and Number of Stress points (equal)

FOR TEMPERATURE ANALYSIS - coefficient of thermal expansion

DOWEL BARS *
Sshear modulus, Area of cross section,

young’s modulus,
Moment of inertia about horizontal axis and vertical axis,
Inclination of principal axes, Polar moment of inertia

SUBGRADE SPRINGS :
spring stiffnesses along X, ¥, and Z axes,

pirection cosines of the spring axis (1,m,n)

REINFORCEMENT : This element is not used
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523
585
438
385
435
310
267
307
177
140
180
554
434
306
179
605
535
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398
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317
271
314
185
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441
313
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406
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608
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2595
283
139
131
156
522
394
266
138
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1369
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B67
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1233
874
875
1040
1239
1247
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746
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1058
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1025
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369
373
377
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266
270
274
278
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286
280
294
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302
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322
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330
334
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342
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350
354
358
362
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370
374
378
382
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2447
2445
2482
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2545
2581
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2032
2283
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2303
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2070
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2089
2341
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295
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375
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i878
1836
1875
1877
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519
535
551
567
583
589
615
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8 974 8 g75 8 976 8
8 978 8 979 8 580 8
8 982 ] 983 8 984 8
8 $85 8 986 8 994 8
8 988 8 989 8 850 8
8 992 8 993 8 995 8
8 997 8 998 8 999 8
8 1001 8 1003 8 1002 8
8 1005 8 10086 8 1007 8
8 1009 8 1010 8 1011 8
8 1013 8 1014 ] 1015 8
8 1017 8 1018 8 1019 8
8 1021 8 1022 8 1023 8
B 1025 ] 1026 ] 1027 8
8 1029 8 1030 8 1031 8
8 1033 8 1034 8 1035 8
8 1038 8 1039 8 1040 8
8 1042 B 1043 B 1044 8
8 1046 8 1047 B 1048 8
8 1050 8 1081 8 1064 8
8 1053 8 1054 8 1055 8-
8 1065 8 1057 8 1058 8
8 1060 8 1061 8 1062 8
14 0 0 0 0 22
JOINTSPRINGS
8 1044 8 1045 8 1046 8
8 1048 8 104% 8 1050 ]
8 1064 8 1052 B 1053 8
8 1055 8 1056 B 1065 8.
8 1058 8 1059 8 1060 8
8 1062 8 1063
15 0 0 0 0 43
DOWELS
) 8§ 821 B B22 B8 823 B
8 851 B BE3 8 875 8
8 840 8 252 8 B64 8
8 888 8 841 B8 853 8
8 877 8 889 8 842 8
8 866 8 878 8 850 8
8 855 8 867 8 879 8
B 897 8 903 8 509 8
8 921 8 LT 8 904 8
8 516 ] 822 8 899 8
8 911 8 917 8 823
-1
-1
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SAMPLE OUTPUT FILE
Ahdk kA kR ARk A AR A AR

The program developed in this study yields three types of output. The first
ype of output gives an echo of the input data, and some information
regarding the progress of the solution procedure.

The second type of output is produced by the macro commands DISM, DISX,

nd DISY. This consists of the Maximum compressive and tensile stresses

in the various materials, the maximum displacement output of macro DISM,

nd the displacement ocutput aleng prescribed X and Y coordinates from macros
DISX and DISY. This is the file used for producing most of the results

in this study.

The third type of output is produced by the macro command CAED. This results
in- output which can be post-processed by the post-processor of CAEDS package.
The stress and strain contours and the deflection profiles given in the
¥esults 1s produced from this cutput.

The output file given here is of the second type. Since, the size of these
files is rather large, results for a limited number of increments only is
given.
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Note: MATL ELMT PNT X~-COOR Y-COOR Z~COOR Max POS/NEG/RATIO STRESS
Patch 1 612 18 22.9123 1.0000 0.3125 0.79700E+01 ~Tenaion
Concrate 671 22 22.528) 11.7746 0.0235n-0.27558E+01 ~Comprassjo;

612 18 22,9123 1.6000 0.3125 0.15038E+00 ~Strass
2 33¢ 1 36.0250 6.0000 0.0000 0.43478BE+00
188 1 17.5000 12.0000 0.0000 0.28186E-01
Existing 3 530 23 16.5000 11.7746 0.809% 0.659235+01 ~Tension
Concrete 697 3 23.1377 10.2254 0.5208 =0.83471F+01 ~Compressiop
530 23 16.5000 11.7746 0.8099 0.11986E+00 ~Straas
5 984 i 18.5p00 6.0000 0.4167 0.33106E-04
845 1 23.0250 10.0000¢ 0.4167 ~0.21690E-04
9 1044 1 20,0000 1i.0000 0.4167 0.48618E-05
1053 1 20.0000 6.0000 0.4167 -0.19994E-04
10 875 1 18.2500 4.0000 0.4167 0.17352E-09
863 1 13.2500 6.0000 0.4167 -0.65580E-05
13 8§33 1 16.2500 4.0000 0.4167 0.70226E-10
Ba4 1 22.2750 10.0000 0.4167 -0.76463E-0¢6
5 MaxzmuM DISPLACEMENTS BETWEEN SLAB CENTER AND JOINT FOR D.O.F = 3
NODE X-CoOR Y-COOR Z2~CQOR MAX.DSP
1750 17.5000 6.0000 0.8333 -0.1B88E-043
1450 15.5000 6.0000 0.8333 -0.1886E-03
1576 13.0000 6.0000 0.8333 ~0.18858-03 LOADED SLAB
1577 18.5000 £.0000 0.8333 ~0.1884E-03 RAEX AL Rk k 22
1551 15.0000 5.0000 0.8333 -0.1884E-03
920 22.5250 6.0000 0.8333 ~0.1888E-03
1303 20.5250 6.0000 0.8333 -0.1886E-03
1300 21.0250 6.0000 0.8333 -0.1885E-03 SLAB WITHOUT LOAD
1050 21.5250 6.0000 0.8333 -0.1884E-03 bbb AL L L ST P
1289 21.025¢0 5.0000 0.8333 =-0.1884E~-03
DISPLACEMENTS AT TOP SURFACE ALONG Y COORDINATE oF 1.0000
X=~COOR Y-COOR Z2-COOR -DSp Y-psp Z-Dsp
40.0250 1.0000 0.8333 ~0.6548E~04 0.2742E-0¢ -0.1622E-03
36.0250 1.0000 0.8333 -0.6205E-04 0.5895E-07 =0.1768E-~03
33.025¢0 1.0000 0.8333 -0.6265E-04 =0.6072E~08 -0.1751E-03
30.0250 1.0000 0.8333 =-0.6492E-04 -0.1280E-05 =0.17458-03
27,0250 1.0000 0.8333 =-0.7036E-04 0.14775-05 -0.1755g-03
24.0250 1.0000 0.8333 -0.7722E-04 0.2572E-04 =0.1754E~03
23.0250 l.0000 0.8333 -0.8105E-04 0.4756E-04 -0.1787E-03
22.0250 1.0000 0.8333 ~0.5958E~-04 0.7156E~04 ~0.1834E-03
21.0250 1.0000 0.8333 ~0.3982E-04 0.8873E-04 ~0.1836E~03
20.0250 1.0000 0.8333 -0.1916E-04 0.10345-03 -0.1838E-03
20.0000 1.0000 0.8333 0.1916E-04 0.1034E-03 ~-0.1838BE~03
19.0000 1.0000 0.8333 0.39823—04' 0.8879E~-04 ~0.1836E-03
18.0000 1.0000 0.8333 0.538585-04 0.7156E-04 -0.1834E-03




17.0000 1.0000 0.8333 0.8105E-04 0.4756E-04 -0.1787E-03
16.0000 1.0000 0.8333 (0.7722E-04 0.2572E-04 =0,1754E~03
13,0000 1.0000 0.8333 0.7036E-04 0.1477E-05 -0.17558~03
10.0000 1.0000 0.8333 0.6492E-04 -0.1280E-05 ~0.1745E-03
7.0000 1.0000 0.8333 (.6265E-04 -0.6072E-06 -0.17518~03
4.0000 1.0000 0.8333 0.6205E~04 0.5894E-07 -0.1768E-03
0.0000 1.0000 0.8B333 0.6548E-04 0.2742E-0¢ -0,1622E-03
DISPLACEMENTS AT TOP SURFACE ALONG Y COORDINATE OF 7.0000
X-COOR ¥-COOR Z-COOR  X-Dsp Y-D5P Z-DSP
40.0250 7.0000 0.8333 -0.6562E-04 -0.83212-08 -0.1649E-03
36.0250 7.0000 0.8333 -0.6195E-04 0.1055E~06 -0.1802E-03
33.0250 7.0000 0.8333 -0.6125E-04 0.3776E-06 ~0.1790E-03
30.0250 7.0000 0.8333 -0.5939E-04 0.6575E-06 -0.1787E-03
.27.0250 7.0000 0.8333 ~0.5523E-04 ~0.3897E-06 ~0,1795E=-03
24.0250 7.0000 0.8333 -0.5109E-04 -0.6307E-05 -0.1792E-03
23.0250 7.0000 0.8333 -0.5421E-04 -0.9520E-05 ~0.1831E-03
22.0250 7.0000 0.8333 -0.3002E-04 -0.1314E-04 -0.1880E-03
21.0250 7.0000 0.8333 -0.9718E~05 -0.1639E-04 -0.1884E-03
20.0250 7.0000 0.8333 0.1033E-04 -0.1865E-04 -0.1882E~03
20.0000 7.0000 0.8333 -0.1033E-04 -0.1869E-04 ~0.1B8B2E-03
19.0000 7.0000 0.8333 0.9718E-05 -0.1639E-04 -0.1884E-03
18.0000 7.0000 0.8333 0.30028-04 ~0.1314E-04 ~0.18805-03
17.0000 7.0000 0.8333 0.5421E-04 -0.39520E-05 -0.1831E-03
16.0000 7.0000 0.8333 0.5109E-04 -0.6307E-05 ~0.1792E-03
13.0000 7.0000 0.8333 0.5523E-04 -0.3896E-06 ~0.1795E-03
10.0000 7.0000 0.8333 0.5939E-04 0.6575E-06 ~0.1787E-03
7.0000 7.0000 0.8333 0.6125E-04 0.3776E-06 -0.1790E-03
4.0000 7.0000 0.8333 0.6195E-04 0.1055E-06 -0.1802E-03
0.0000 7.0000 0.8333 0.6562E-04 -0.8337E-08 -0.1649E-03
INCREMENT = 6 ITERATION = 3 TOTAL LOAD PROPI = 15.0600
MATL ELMT PNT X-COOR ¥-COOR Z-COOR MAX. POS./NEG./RATIO STRESS
1 531 1 17.1127 0.2254 0.0235 0,34465E+02
534 8 17.1127 1.0000 0.8099 -0.41652E+02
531 1 17.1127 0.2254 0.0235 0.65029E+00
2 53 1 16.0000 2.0000 0.0000 0.11347E+01
285 1 23.5250 12.0000 0.0000 0.27292E-01
3 507 10 16.8873 0.2254 0.0235 0.39550E+02
510 17 16.8873 1.0000 0.8099 -0.45738E+02
507 10 16.8873 0.2254 0.0235 0.71%10E+00
5 1022 1 20.5250 2.0000 0.4167 (0.23825E-01
1021 1 19.5000 2.0000 0.4167 -0.159088E-01
8 1062 1 20.0000 1.0000 0.4167 (0.12466E+01
1063 1 20.0250 1.0000 0.4167 ~-0.12474E+01
10 921 1 15.5000 1.0000 0.4167 0.10648E-05
921 1 19.5000 1.0000 0.4167 ~0.16154E~01
13 873 1 17.2500 4.0000 0.4167 0.42315E-08
835 1 16.5000 1.0000 0.4167 -0.20183E-02
S MAXIMUM DISPLACEMENTS BETWEEN SLAB CENTER AND JOINT FOR D.O.F = 3
NODE X~COOR Y-COOR Z~COOR, MAX.DSP
1855 17.0000 0.0000 0.8333 -0.1123E-02
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1728 17.5000 0.0000 0.8333 ~0.1114E-02
1857 16.5000 0.0000 0.8333 -0.1088E-02
1726 18.0000 0.0000 0.8333 -0.1084E-02
1814 16.0000 0.0000 0.8333 -0.1048E-02
1267 20.0250 0.0000 0.8333 -0.6110-03
1269 20.0250 l.0000 0.8333 -0.6017E-03
1280 20.0250 2.0000 0.8333 -0.5750E-03
1268 20.5250 0.0000 0.8333 -0.55408-03
1281 20.0250 3.0000 0.8333 -0.53578-03
DISPLACEMENTS AT ToOP SURFACE ALONG Y COORDINATE OF 1.0000
X-COOR Y-COOR 4Z-COOR X-Dsp Y-Dsp Z-Dsp
.40.0250 1.0000 0.8333 ~0.9%17E-05 0.9518E-05 -0.1645E-03
36.0250 1.000¢ 0.8333 -0.6123E-05 0.9011E~05 ~0.17435-03
33.0250 1.0000 0.8333 -0.6180E-05 0.822BE-05 -0.1653E-03
30.0250 1.0000 0.8333 -0.9110E-05 0.7504E-05 ~0.1570E-03
27.0250 1.0000 0.8333 -0.1998E-04 0.9804E-05 =0.1704E~-03
24,0250 1.0000 0.8333 -0.4162E-04 0.3180E-04 -0.2541E-03
23.0250 1.0000 0.8333 -~0.5270E-04 0.5219E-04 ~-0.3131E-03
22,0250 1.0000 0.8333 ~0.3999E-04 0.7417E-04 -0.392%E~03
21.0250 1.0000 0.8333 ~0.27998-04 0.892BE-04 -0.4891E-03
20.0250 1.0000 0.8333 -0.1148E-04 0.1029E~03 -0.6017E-03
20.0000 1.0000 0.8333 0.1480E-04 0.6693E~-04 -0.7017E-03
19.0000 1.0000 0.8333 0.4117E-04 0.4932E-04 ~0.84375-~03
18.0000 1.0000 0.8333 0.7781E-04 0.2695E-04 -0.9603E-03
17.0000 1.0000 0.8333 0.1428E-03 0.1551E-05 -0.1027E-02
16.0000 1.0000 0.8333 0.1721E-03 ~0.1468BE-04 -0.9352E-03
13.0000 l.0000 0.8333 0.1768E-03 =0.1254E-04 -0.5695E-03
10.0000 1.0000 0.8333 0.1450E-03 ~0.3885E-06 -0.2880E-03
7.0000 1.0000 0.8333 0.1239E-03 0.5348E~05 -0.1755E-03
4.0000 1.0000 0¢.8333 0.1161E-03 0.7269E~05 -0.1561E-03
0.0000 1.0000 0.8333 0.1180E-03 0.7721E~05 ~0.1521E-03
DISPLACEMENTS AT TOP SURFACE ALONG Y COORDINATE OF 7.0000
X-COOR Y-CCOR Z-COOR, X-Dsp Y-DSp 2-DSp
40.0250 7.0000 0.8333 -0.1066E-04 0.9216E-05 -0.1680E-03
36.0250 7.0000 0.8333 -0.6722E-05 0.9025E-05 ~0.1732E-03
33.025¢0 7.0000 0.8333 -0.5546E-05 0.9061E-~05 «0.1723E-03
30.0250 7.0000 0.8333 -0.3910E-05 0.8851E~05 -0.1646E-03
27.0250 7.0000 0.8333 -0.29758-05 0.6834E-05 -0.1693E-03
24.0250 7.0000 0.B333 ~0.7635E-05 -0.2018E-05 ~(0,2155E-03
23.0250 7.0000 0.8333 -0.1491E-04 -0.6828E-05 -0.2512E-03
22.0250 7.0000 0.8333 0.4318E-05 =0.1254E-04 -0.2991E~03
21.0250 7.0000 0.8333 0.2044E-04 -0.1810E-04 -0.3539E-03
20,0250 7.0000 0.8333 0.3845E-04 -0.2188E-04 ~0.4165E-03
20.0000 7.0000 0.8333 0.1139E-04 -0.2364E-04 -0.4395-03
19.0000 7.0000 0.8333 0.3301E-04 -0.2293E-04 -~0.5204E-03
18.0000 7.0000 0.8333 0.6043E-04 -0.2173E-04 -0.5924E-03
17.0000 7.0000 0.8333 0.1130E-03 -0.1910E-04 -0.6432E-03
16.0000 7.0000 0.8333 0.1296E-03 -0.1558E-04 -0.5755E-03
13.0000 7.0000 0.8333 0.1376E-03 -0.3952E~05 -0.3672E-03
10.0000 7.0000 0.8333 0.1268E-03 0.3516E-05 ~0.2183E-03
7.0000 7.0000 0.8333 0.11825-03 0.642BE-05 -0.1644E-03
4.0000 7.0000 0.8333 0.1151E-03 0.7169E-05 -0.1516Ef03‘
€.0000 7.0000 0.8333 0.7351E-05 -0.1611E-03
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