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Table 5

Summary of Static Arching Data

orce Per Uit Dimensionless Parameters

Pressure Deflection

Pressure Area Acting on T
t psi Deflections, in. Top of Device, psi AP T AD D,
=4 ce, ps. = = by
br:min PS P:~: DS d'b dt DT AD PC I”T AP Gy PS B xoa B R 200
Test 1
0-3:53 0-37.5 0-37.4 0.997 1.072 0 1.072 =0.075 S - e - S =12,50 17.87

Lowering top of test device

37.5 3’/.6 0. OL¢ 0, 001 0.017 =-0.001 83.5 37.1 -0.% -0.03 0.9 -0.17 0.28
37.8 37.¢ 0. 021 0. 005 .025 -0.004 79.5 353 -2.5 =017 0.93 -0.67 C.h2
1:08 37.7 3.9 0,029 0,008 -0.003 75.5 33.6 -4.1 -.0.28 0.8 -0.50 0,53
3220 378 37.9 0,033 0.016 -0.009 67.5 30,0 -7.8 -0.53 0.79 -1.50 0,70
1:31 37.7 37.9 0,035 0. 025 -0.018 62.0 27.6 =10.1 -C.% 0.73 -3.00 0.88
1:48 37.7 37.9 0,02 0.031 0.072 -0.030 58.5 26.0 -11.7 -0.80 0.69 -5.00 1.20
2:02 37.7 37.9 0, Ol 0,033 0.088 -0.0kk s4,0 24,0 -13.7 -0,93 0.6k -7.33 1.47
2315 37.7 37.9 0,0k9 0,034 0.115 -0,066 50.0 22.2 -15.5 -1.05 0.59 -11.00 1,92
2:38 37.8 38.2 0,052 €, 037 0,131 -0.079 48.5 21.6 -16.2 -1.10 0.57 -13.17 2,18
2:51 37.8 38.2 0,056 0.037 0.145 0,182 -0.126 L4o0.5 18.0 -19.8 -1,35 0.48 -21.00 3.03
3:06 37.9 3 0.058 0.038 0,189 0,227 =0.169 37.5 16.7 -21.2 -1.4h  o.kk -28.17 3.78
3:20 38.0 0,067 0. 042 0,269 0.311 -0.24k 36.5 16.2 -21.8 -1.48 ©.43 40,67 5.18
4:00 37.9 0,072 0. 045 0.347 0.392 -0.320 34,0 15.1 -22.8 -1.55 O.40 -53.34 6.53
L:21 37.9 0.076 0.047  0.410  o.457 -0.,361 32,5 144 -23,5 -1.60 0,38 = -63.51 7.62
4352 37.8 0.080 0,048 0. k70 0.518 -0.438 30,0 13,3 -24.5 -1,67 0.35 =73.01 8,64
19:13 3 0.134 0.093 0. l'7h 0,567 -0.433 35.0 15.6 -22.2 -1,51 Okl -72.18 9.32
19:39 0.128 0,082 0,473 0.555 =0.427 33.0 4.7 -14.,5 -0.99 0,50 -7i.18 9.25
19:49 0.10% 0,051 0. L6k 0.515 -0.b11 26.5 1.8 7.7 -0.52 0.60 -68.51 8.59
20:08 0,042 -0.024 0. k2 0.418 -0.376 16,0 7.1 -3,1 =0.21 0,70 -62.68 6.97
21:00 -0,159  -0,251 0. 364 0.113 -0.272 0.5 0.2  +0.2 40,01 -- -45.34 1.88
Zest 2
0-0:h1 0-37.5 0-28,0 0. 440 0,430 (6] 0.430 -0,010 -- - - - - -1.67 7.17
Lowering top of test device
0:21 37.5 28,1 0,001 0. 005 0,001 0.006  =0.005 9.0 40,0 +2.5 +0,16 1.07 -0.83 0.10
0:35 37.5 28,1 0.002 0,006 0,00k 0.008 -0,008 8.2 361 -1.4 -0.09 0,9 -1.33 0.13
03k 37.5 28,1 0,00k 0,007 0, 006 0.013 <=0.009 T7h.2 33,0 -k.5 -0.28 0.88 -1,50 0.22
1:00 37.5 28,4 0,006 0.008 0,010 0.018 -0.012 €1.8 27.5 -10,0 -0,63 0.73 -2,00 0.30
1:12 3.8 28.1 0,011 0,012 0,014 0.026 =-0.015 52,7 23.4 =141 -C. 0.62 -2,50 0.43
1:25 a5 28,2 0.020 0,014 0.022 0.036 -0,016 40.0 17.8 =19,7 -1.23 O.47 -2.67 0.60
1:33 37.5 28,2 0,02k 0.015 0,030 0.045 -0.021 28.2 12,5 =250 =1,57 0.33 -3,50 0.75
152 37.5 28,5 0,033 0,016 0.039 0,055 =0.022 20,2 9.0 -28.,5 -1,78 0.24 -3.67 0.92
2:12 3.5 28,4 0,036 0,013 0,060 0,073 =0.037 13.0 5.8 <31.7 -l. 0,15 -6.17 1,22
2:36 37.5 28,4 0.037  0.009 0,079 0,088 -0,051 6.6 2,9 -34.6 -2.17 0,08 -8,50 L.u7
2:5¢ 37.5 28.4 0,036 0,005 0.099 0.104 -0,068 2.0 0.9 =-36.6 -2,29 0,02 -11,34 1.73
3:08 315 28,2 0,036 0,003 0,160 0.163 =-0.127 1.5 0.7 =37.0 -2,32 0,02 -21,17 2.72
3:20 ¢ % 28,2 0,039 0,003 0,220 0,223 =0,164 2.4 1.1 -36.4 -2,28 0,03 -30.67 3.72
3:33 37.5 28,1 0, 040 0,002 0. 310 0,312 -0.272 3.0 1.3 -36.2 -2,27 0,03 45,34 5.20
347 ¥ 5 28,1 0,043 0. 000 0, 400 0,400 -0,357 1.5 0.7 =37.0 -2,32 0,02 =59.51 6.67
4100 37.5 28,2 0,043 0.001  0,k38 0,439 -0.396 0.5 0.2 =37.3 =2.33 0.01 -66. 0L 7.32
L:09 3.5 28, ¢ 0, Ol 0.001 0.456 0,457 -0.413 0.8 0.4 -37.1 -2.,32 0,01 -68, 85 7.62
4:18 37.5 28,5 0.0h6 0,002  O.LTH 0.476 -0.430 1.0 0.4 -37.1 -2.32 0.01  -71.68 7.93
Li27 37.5 28,4 0,054 0,003 0,483 0.LB6  -0.L32 3.0 0.4 -37.1 -2,32 0,0L -72,01 8.10
4355 37.5 28,4 0.053 0. 004 0,499 0,503 =0.450 0 (o} -37.5 =-2,35 - =75.00 8.39
Ralsing top of test device
5117 3.5 23.3 0. 054 0,003 0. 496 0.499  -0.445 17.h4 7.7 -26.86 -1.68 0,22 -Th 17 8.32
5:26 5.0 256 0,063 0,003 ©0.486 0,489 -0.426 21.5 9.6 -25.4 -1.59 0.27 -T1.00 8.15
5134 37.0 29,0 0,069 0. 007 0471 0.478 -0,409 32,0 14,2 -22,8 -1,43 0,38 -68,17 T.97
5142 37.5 29,0 ©, 068 0,009 0.437 o.446 -0,378 38.0 16,9 20,6 -1.29 0.45 -63.00 7.h43
5157 34,0 24,8 0,067 0,010 0.211 0.221 -0.154 60.¢ 26.7 -7.3 -0.U6 0.79 -25.67 3.68
6:09 37.0 25,3 0,068 0.023 0.073 0.096 -0.028 80.0 356 -4 -0.09 0.96 -4, 67 1.60
6:13 27.5 27.2 0,062  ©,0u0 0.037 0.077 -0.015 96,0 k2,7 +5.2 +0,33 1.1k -2.50 1.28
€:19 305 27.2 0,062 0.050 0.020 0,070 -0.008 102,5 k45,6 +8,1 +0.51 1,22 -1.33 117
6:30 36.7 26,5 0.062 0,061 o 0.061 40,001 11.6 51.6 +14,9 +0.93 1.kl +0,17 1.02
6:35 g 26,5 0,062 0,062 _ 0 0.062 0 10.2 45,3 +8,7 +0.54 1l.24 0 1.03

Lowering top of test device

6:37 36.5 27.1 0,062 0,062 0,002 0.064 -0,002 93.2 L
nn 35.8 29,2 0,067 0, 0U7 0,141 0,188 -0,121 1h.5

2 «,9 40,31 1,13 -0.33
6:56 35.2 29.6 0,063 0,0k1 0, 349 0.390 -0.327 7.0 3
1
0

ki 1
4 -cpb -1.84 0,18  -20.17 3
1 -32.1 -2.01 0.09 =54, 50 6.
3 8
0 6.

. 50

720y 34.8 27.1 0,060 0,038 0.490 0,528 -0.L68 3.0 .3 -33.5 -2,10 0.04 -78.00 .80

7:15 0.0 -0,074  -0,122 0,492 0,370 =0, h4k4 0,0 o 0.0 0,0 - =7k, 00 AT
(Continued)

Note: t , time after zero; Y’S , surface pressure at time t ; r‘s , 801l pressure at 35-in. level; DS , soil deflection at
39=in. level; d'b , deflection of base of test device; dt , deflection of top with respect to base of test device; DT ’
total deflection of test device (d.b + dt); A , differential deflection (DT - DS); Pc , pressure acting on inside of
test device; TT

compressive strength of soil; B , diameter of test device. (1 of 5 sheets)

, average force acting on top of test device; &P , differential pressure (PT - PS); q, » unconfined -
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Table 5 (Continued)

Dimensionless ters
Force Per Unit me————?u%@—

Pressure Area Acting on
4 _psi Deflections, in. Zop of Device, psi  2AP T Ap Dy
hrimin ' Ps Dy % 4 Dy AD Fou BN AR S Paee B 1000 asm 00
Test 3

0-1:26 0-37.5 0-26.5 0.333 0.411 0 0.l11  -0.078 -- -- - -- -- -13.C0 6.85
Lowering top of test device

0:07 37.5 26.6 0,004 0,008 0,002 0,010 -0.006 T74.3 33.0 -L.5 -0.25 0.88 -1.00 0.17
0:32 37.5 26.9 0,024 0,021 0,011 0.032 -0.008 65.3 29.0 -8.5 -0.k7 0.77 -1.33 0.53
0:h2 37.5 26.7 0.027 0.025 0,014 0,039 -0.012 63.2 28,1 -9.4 -0.52 0.75 -2,00 0.65
0:54 37.5 26.9 0,032 0,028 0,017 0.045 -0.013 58.3 25.9 -11.6 -0.6k 0.69 -2.17 0.75
1:17 375 26.9 0.038 0,030 0.027 0.057 =-0.019 45,2 20,1 -17.4 -0.96 0.54 -3.17 0.95
1:29 37.5 27.4 0.041 0,031 0.033 0.c84 -0.023 35.3 15.7 -21,8 -1.21 0,42 -3.83 1,07
1:50 37.5 27.5 0,046 0.031 0. 049 0.080 -0.034 24,2 10.8 -26.7 -1.48 0.29 -5.67 2033
2:11 37.5 27.7 0.052 0.033 0.063 0.096 -0.044 16.3 7.3 =30.2 -1.67 0.19 -7.33 1.60
2:41 37.5 1.9 0. 057 0.032 0. 096 0,128 -0.071 2.3 1.0 -36.5 -2,02 0.03 -11,84 2,13
17:11 37.5 29.0 0.075 0.059 0.1h4 0.203 -0.128 7.4 3.3 -3h.2 -1.89 0.09 -21. 34 3.38
17:34 37.5 30.0 0.079  0.058 0.157 0.215 -0.136 =-5.0 -2.2 -39.7 -2.20 -- -22.67 3.58
18:09 37.5 30.0 0. 085 0. 062 0.169 0,231 0,146 Vacuum of unknown -- -- -2k, 34 3.85
18:48 37.5 30.0 0,084 0. 064 0.177 0.2i1  -0,157 extent == - -26.17 4,02
Raising top of test device

18:59 37.5 30.5 0. 084 0. 065 0.176 0.241  -0,157 (6] 0 -37.5 -2.08 © -26.17 4,02
19:07 37.5 30.5 0.085 0. 065 0.175 c.241 -0.156 7.0 3.1 =344 -1.91 0.08 -26. 00 L, 02
19:15 37.5 30.5 0.085 0.068  0.174 0.242 -0,157 15.0 6.7 =-30.8 -1,71 0.18 -26.17 4. 03
19:23 37.5 30.2  0.085 0.068 0.171 0.239 -0.154 25.0 11,1 -26.4 -1.,46 0,30 -25.67 3.98
19:3 37.5 31.0 0,085 0,071 0.156 0.227 -0.142 47.0 20.9 -16.6 -0.92 0.56 -23.67 3.78
19:55 375 30.0 0,087 0.088 0,109 0.197 -0.110 850 37.3 +0,3 +0.02 1.0l -18,34 3.28
20:53 37.5 20.0 0,087  0.131 0,022 0.153 -0.066 102.0 L5.3 +7.8 +0.43 1.21 -11,00 2o85
21:06 37.5 30.0 0.089 0,145 0 0.145 -0,056 134.0 9.6 +22.1 +1.22 1.59 -9.3k4 2,42
Raising pressure

21:17 4o, 0 31.0  0.095 0:152:< 50 0.152 -0.9057 - -- - -- -- -9.50 2.53
21:30 45,0 35.0 0.165 0. 224 0 0.224  -0,059 -- .- -- - -- -9, 84 3.73
21:59 50.0 38.0 0,325 0.395 0 0.395 =-C.070 -- -- -- - -- -11.67 6.58
22:11 50.0 39.0 0,358 0,425 0 0.4k25 -0,067 -- -- -- -- -- -11.17 7.08
Lowering top of test device

2221 50,0 39.3 0,373 O.440 0,001 0.4kl -0,068 12,0 53.8 +3.8 +0.21 1,08  -11.3k4 7.35
22:32. 50.0 39.3 0,385 0.k51 0,004 0455 -0,070 100.0 Lh.k -56 -0,31 0.89 -11.67 7.58
22, 59 5C.0 39.3 0.418 o.471 0.028 0.499 -0.081 79.0 35.1 -14.9 -0.82 ¢C.70 -13.5¢ 8.32
23:20 50.0 39.6 0,431 0. 470 0.059 0,529 -0,098 43.0 19.1 -30,9 -1.71 0.38 -16.34 8.82
23:43 50.0 40,1 0. 441 0. 469 0.103 0.572 -0.131 18,0 8.0 -42,0 -2,32 0,16 -21, 84 9. 54
24,05 50,0 L40.6 0.455  0.469  0.145 0.6k -0,159 1.5 0.7 -49.3 -2.73 0.01  -26.51 10. 2k
2k:19 30.0 26.5 0. 458 0. Lk9 0,144 0.593 =0.135 15 0.7 -29.5 -1,63 0.02 -22.50 9.89
2k:35 0 13 0.329 0,311 0.112 0.423  -0.094 0 0 0 0 -- -15.67 7.05
Device remained in soil under zero surface pressure

89:49 0 0,290  0.258 0,102  0.360 -0.070  0.75 0.3 +0.3 +0,2  -- -11.67 6. 00
Soil removed to 35-in. level

9z 50 0 0.27h  o0.248 0,114  0.362 -0,088  -- -- -- -- -- -14.67 6.03

Test 4

0-1:11 0-75.0 0-65.5 1.232 1.150 0 1.150  +0,082 ~225,0 ~100.0 ~+0,25 +1.84 1,33 +13. 67 19.17
Lowering top of test device

0:05 75.0 65,8 0 -0, 001 0. 004 0,003 -0.003 173.0 76.9 +1.4 +0.10 1.03 -0. 50 0.05
0:12 75.0"" 66.2 0.001  -0.001 0,007 0.006 -0,005 165.0 73.3 =-1.7 -0.12 0.98 -0.863 0.10
0:197- 5.0 66.2 0,001 -0,003 0.010 0.007 -0.007 159.0 70.7 -4.3 -0.32 0.9 -1.17 0.12
0:27 75.0 - 1.66,2 0.002 -0.003 0.013 0,010 -0.008 155.0 68.9 -6.1 -0.45 0.92 -1.33 0.17
0:34 75.0 66,4 0.003 -0,003 0.018 0,015 -0,012 145.0 644 -10,6 -0.78 0.86 -2.00 0.25
0:40  75.0  66.6 0,004  -0,006 0.025 0.019 -0,015 140.0 62.2 -12.8 -0.94% 0.83 -2.50 0.32
0:56 75.0 67.2 0.005 -0,010 0, 0k6 0.03¢ -0.031 118.5 S52.7 =-22,3 -1.64 0.70 -5.17 0.60
1:07 75.0 67.8 C.006 -0,012 0.091 0.079 -0.073 86.5 38,4 -36.6 -2,69 0,51 -12.17 .30
1:23 75.0 67.2 0,006 -0,024 0.191 0.167 -0,161 82.6 38,0 -37.0 -2,72 0.51 -26.83 2.78
1:37 75,0-°-69.5 0.007 =0.023 0.351 0.328 -0,321 75.0 33.3 -k1.7 -3.06 O.uk -53.50 5.47
l:47 75.0 67.2 0.008 -0.022 0.411 0.389 -C.381 7.4 31,7 -43.3 -3.18 0.k2  -63.50 6.48
1:56 75.0 67.2 0,008 -0,021 0. 475 0.426 -2418 70,0 31,1 -43,9 -3.23 O,L1 -69.€7 7.10
2:07 75.0 67.2 0.008  -0.020 0.491 0.k71 -0.%3 67.0 29.8 -45.2 -3.32 0,40 =77.17 7.85
2:23 75.0 €7.8 0.011 -0,019 0. ka9 0.480 -0.469 33,5 14,9 -60.1 -k.k2 0,20 -78.17 8.00
Raising top of test device

2:39 75.0 67.2 0,012 -0.014 0.495 0,481 -0.469 59.0 26,2 -4B.8 -3.59 0.35 -78.17 8.02
3103 75.0 67.7 0,016 -0.005 0,495 0.490 -0.L7h 144, 0 64,0 -11,0 -0,81 0.85 =79, 00 8.17
3:11 5.0 " 67.6 0.020 -G,001  0.k491 0.490  -0,470 156.0 69.3 -5.7 -0.42 0.92 -78.33 8.17
18- C 9500 673 0001500 0.487 0.k87 -0.L66 163.0 72, -2.6 -0.19 0.97  -T7.67 8.12
3:26 75.0 67.3 0,023 0. 001 0, L8l 0.485 -0.h62 168,0 ‘(4.7 0,3 -0.02 1.00 -77.00 8.08

(Continued) (2 of 5 sheets)
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Table 5 (Continued)

Forca PeriUnie Dimensionless Parameters

Pressure Area Acting on -—P'i““‘;—e —-—ILGMOH——
t - psi - - Derleccéons, in.D ng of D;vice, psi AP _ITT_ AD oo DT o
hrimin 'S s s % t T AD c T A % BB PR

Test 4 (Continued)

Raising top of test device (Continued)

3:325 75.0 67.3 0,024 0,007 0. 475 0.482 -0,458 176.0 78,2 +3.2 +0.24 1.04 -76.33 6.03
3:47  75.0 67.3 0.024 0,015 0, hh1 0.456 -0.432 187.0 83.1 +8.1 +0.60 1,11 -72.00 7.60
3:57 75.0 67.3 0,02% 0.02. 0.397 0.8 -0.39% 202,0 89.8 +14.8 +1.09 1,20  -65.67 6.97
L:06 75.0 67.3 0.024 0.029 0. 314 0.343 -0.319 24,0 95.1 +20,1 +1.48 1.27 -53.17 5.72
L:19 75.0 66.6 0,024 0.039  0.136 0,175 -0.151 225.0 100.0 +25.0 +1.84 1.23 -25.17 2.92
27  75.0 66.4 0.024 0.055 0.027 0.082 -0,058 24k,0 108.4 +33.4 +2,45 144 -9.67 1.37
L:39 75.0 66.2 0,024 0. 060 0,003 0.063 -0.039 250.0 111,1 +36.1 +2.65 1.u48 -6. 50 1.05
4:k, 75.0 65.6 0.024 0,060 O 0.060 -0.036 257.0 114,2 +39,2 +2.88 1.52 -6.00 1.00
Lowering top of test device
4:53 75.0 66.4 0.024 0. 060 0.002 0.062 -0,038 221.0 98,2 +23.2 +l.70 1.31 -6.33 1.03
5:04  75.0 66.6 0.025 0.060 0.005 0,065 -0.040 205.0 91.1 +16,1 +1.18 1.2l -6.67 1.08
5:15 75.0 66.6 0,025 0.056 0.019 0.075 -0.050 172;0 76.4 +l.4 +0.10 1.02 -8.33 1.25
5:22 75,0 67.3 0.026 ©0.0k7 0.045 0.102 -0.076 150.0 66.7 -8.3 -0.61 0.89  -12.67 1.70
5.32 75.0 67.3 0.027 0.038 0.089 0.127 -0.100 126.0 60.4 -14.6 -1.07 0.8 -16.67 2.12
5:41 75,0 © 67.8° 0,028 0,018 0.177 0.195 -0.167 2.0 53.8 -21.2 -1.% 0.72 -27.83 3.25
5:50 75.0 67.8 0,028 0.009 0.353 0.362 -0,334 97.0 43,1 -31,9 -2.34 0.57 -55.67 6,03
6:00 75.0 67.8 0.028 0,008 0.483 0.491  -0.463 87.5 38.9 -36.1 -2.65 0.52 -77.17 8.18
6:05 75.0 67.8 0.028 0,008 0,493 0,501 0,473  55.0 24k -50.6 -3.72 0.33 -78.83 8.35
Pressure on surface released
6:19 0 0 0.926 0.883 0.438 1,321 -0.395 4,5 2,0 +2,0 +0.15 0,03 -65.83 22,02
23:10 0 0 0. 856 0.803 0.423 1,226 -0.370 3.5 1.6 +1.6 +0.12 0,02 -61.67 20,43
Test
0-37.5 -1.251 -1,149 -0,001 -1.150 +0.101 64,5 28,7 -8.8 -0.63 0.77 +16.83 19.17
Raising top of test device
0:10 37.5 -0.0004 -0.0004 40,0007 +0.0003 +0.00L 97.0 43.1 +5.6 +0.40 1.15 +0,17 0,01
0:27 37.4 -0.0011 -0.0040 +0,0058 +0.0018 +0,003 120.0 53.3 +15.9 +1.14 1,42 +0, 50 0.03
0:54  37.4 E’ -0.0030 -0.0177 +0.0443 +0,0266 +0.030 148.5 66,0 +28.6 +2.06 1.76 +5.00 0,4k
1:12 37.6 g -0,0034 -0.0377 +0.1263 +0,0886 +0.092 165.0 73.3 +35.7 +2.57 1.95 +15, 34 1.48
2:39 5 = 37.5 A -0.0035 -0.0537 +0,2203 +0.1668 +0.170 169.0 75.1 +37.6 +2.71 2.00 +28, 34 2.78
1:4%9 37.6 5 -0.0036 -0.0657 +0.3263 +0.2636 +0.267 171.0 76.0 +38.4 +2.76 2.02 +44, 51 L, 39
1:59 37.6 -C.0036 =-0.0737 +0.4373 +0.3636 +0.367 172.0 76.4 +38.8 +2.79 2.03 +61.18 6.06
2;09 37.h4 £ » -0.0037 -0.0777 40,4553 +0.3776 +0.381 172.0 76.4 +39.0 +2.81 2,04 +63.51 6.29
2323 37.6 2% -0.0038 -0.0797 +0.4723 +0.3926 +0,396 172.0 76.4 +38.8 +2.79 2.03 +66. 01 6. 54
2:26 37.6 §§. -0.00L6 -0.0827 +0.4973 +0.k146 +0.419 21,0 95.1 +57.5 +h.1h 2,53 +69. 85 6.91
2:k2 315, & B -0.006L -0.0832 +0.4973 +0.4141 +0.420 179.0 79.5 +42.0 +3.02 2,12 +70. 01 6.90
Lowering top of test device
2:49 37.6 » -0.0062 -0.0836 +0.4965 +0.4129 +0.419 159.0 70.7 +33.1 +2.38 1.88  +69.85 6.88
2:56 37:5 W -0.0062 -0.0834 +0.4955 +0.4121 +0.418 146.0 64.9 +27.4 +1.97 1.73  +69.68 6.87
3:02 37.6 §. -0.0063 =-0.0804 +0.4829 +0.4024 +0.409 116.0 51.6 +14.0 +1.,01 1.37 +68,18 6.71
3:13 37.6 £ -0.0063 -0.0739 +0.4545 +0.3806 +0.387 88.5 39.3 +l.7 +0.12 1.04 +64. 51 6.3k
3:24  37.6 w -0.006k -0.0656 +0.3043 +0.3287 +0.335 58,5 26.0 -11.6 -0.84 0.69  +55.84 5.48
3:35 37.6 =l -0,0064 =-0.0607 +0.3037 +0.2430 +0.249 33.5 14,9 -22.7 -1.63 0.h40 +41,51 4,05
3:45 37.4 S -0.0064 -0,0567 +0,2213 +0.1646 +0.171 16.5 7.3 =30.1 7=2:17" 0,20 +28, 51 2.7h
3:58 37.5 £ -0.0065 -0.0533 40,1478 40,0945 +0,10L 6.5 2,9 -34.6 -2,49 0,08 +16. 84 1.58
4:08 37:9 2 -0.0065 =-0,0512 +0,1139 +0,0627 +0,069 2.5 1.1 -36.4 -2,62 0.03 +11,50 1.05
5:13 37.4 -0.0115 -0.0503 +0,0694% +0,0191 +0.031 5.0 2,2 -35.2 -2,53 0,06 +5.17 0.52
5:46 37.4 “é -0.0118 -0.0488 +0,0653 +0.0165 +0,028 5.0 2,2 -35.2 -2.53 0.06 +1, 67 0.28
9:46  37.5 = -C.0118 -0,0487 +0,0536 +0.0049 +0.017 8.0 3.6 -33.9 -2.44 0.10 +2.83 0.08
21:46 75 » -0,0142 -0,050% +0,0361 =0,0143 -0,0001 11.0 L9 -32,6 -2,35 0.13 -0.02 -0.24
22:11 35.5 & -0,0134% -0.0485 +0.0360 -0.0125 +0.0009 10.0 L4 -31,1 -2.24 0,12 40,15 -0.21
Lowering surface pressure
22:17 20.6 -0.0073 =-0.0416 +0.0363 =-0,0053 +0.0020 11.0 4,9 -28,7 -2.07 0.17 40,33 -0.09
22:24 15.5 g 40,0311 -0.0056 +0.0374 +0,0318 +0,0007 11.0 4,9 -10,6 -0.76 0.32 +0,12 0.53
22:30 7.5 5 »+0.0820 +0,0522 +0.0429 +0,0951 +0,0131 7.0 3.1 4.4 -0.32 0.4 +2,18 1.59
22:36 3.5 Sq% 40,1272 +0.0979 40,0452 +0,1431 +0.0159 T 3.3 -0.2 -0,01 0.9% +2,65 2.39
22:46 0 §,o§.v0.2188 +0.1859 +0.0458 +0,2317 +0.0129 10,0 kb +h 4 +0.32  -- +2,15 3.86
23:13 0 t:éa+0.2h06 +0,204k4 +0,0463 +0.2507 +0,0101 10.0  L.L  +4. 4 +0,32 -- +1.68 4,18
Test 6
e 57 1.6 0,023 0.023 0.006 0,029 -0.006 NA 1.2 -45 -0.33 0.2 -1.00 0.48
0321 9.8 2.9 0.070 0.072  0.016 0.088 -0.018 3.1 -6.7 -0.49 0.32 -3.00 1.47
0:32  14.8 6.5 0,155 0.150 0,031 0.181 -0.026 5.9 =8.9 -0.65 0.40 -4,33 3,02
0:k7  19.9 12,9 0.274 0.263 0,051 0.31%  -0,040 9.6 -10.3 -0.76 0.48 -6.67 5.23
1307 24,8 18,2 0,418 0. 380 0,072 0.452 -0.03k4 13.6 -11.2 -0.82 0.55 -5.67 7.53
(Continued)
Note: NA, not applicable.
* TForce on top not reliable, top into stop. (3 of 5 sheets)
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Test 6 (Continued
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Pressure container broke.

** Questionable values due to malfunction in one of base gages.
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Table 5 (Concluded)

Dimensionless Parameters

Force Fer Unit

Pressure Area Acting on Mﬁc—- i ibeflectionit
¢ psi Deflections, in. Top of Device, psi 22 ik AD DT
hrimin g e Dy ; & de Dy AD o Fp AP %y Pa B a0m0s S a0
Test 8 (Continued)

5:18 175.0 1.709 1.627 0.248 1.875 -0.166 NA  129.0 -54.0 -L.9 0.74 -27.67 31.26
5:41  200.0 1.722 1.635 0.280 1,915 -0.193 146.0 -54.0 -4.9  0.73 -32.17 31.92
5:58 215.0 1.733 1.6k0 0.303 1.943 -0.210 158.0 -57.0 =5.1 0.73 =-35.01 32.39
6:54 216.0 1.737 1,641 0.317 1.958 -0.221 163.0 -53.0 -4.8 0.75 =36.84 32.64
7:18 240.0 1.748 1,644 0. 345 1,989 -0.24 182.0 -58.0 -5.2 0.76 -k40.17 33.16
22:00 240.0 1. 766 1.674 0.362 2,036 -0.270 205.0 -35.0 =3.2 0.85 -45.01 33.94
22:08 235.0 1. 764 1.671 0.361 2.032 -0.268 204,0 -31.0 -2.8 0.87 -L4.68 33.87
22:23 230.0 & 1. 764 1.671 0. 361 2.032 -0.268 204.0 -26.0 -2.3 0.80  -hk.68 33.87
22:36 225.0 9 1.764 1.670 0. 360 2,030 -0.266 202.0 -23.0 -2.1 0.90  =h4 34 33.84
22:45 220.0 & 1.767 1.673 0.359 2,032 -0.265 201 -19.0 -1.7  0.91  -Lk.18 33.87
22:58 215.0 §’ 1.767 1.673 0.356 2.029 -0.262 195.0 -20.0 -1.8 0.91 -43.68 3.82
23:13 210.0 & 1. 766 1.672 0.354 2.026 -0.260 191.0 -19.0 -1.7  0.91 -43.3%4 33.77
23:26 205.0 o 1.766 1.672 0.352 2,024 -0.258 189.0 -16.0 -l.h 0.92 -43.01 33.74
23:40 200.0 © 1. 764 1.672 0. 350 2,022 -0,258 186.0 -14.0 -1.3 0.93 -k3.0L 33471
23:58 195.0 g 1,764 1.671 0. 347 2.018 -0.254 183.0 -12,0 -1.1 0.9% -h2.34 33.64
24:06 190.0 & 1,764 1.671 0. 344 2,015 -C.251 181.0 -9.0 -0.8 0.95 -41.84 33.59
24:27 165.0 = 1,765 1.671 0.328 1.999 -0.234 171.0 +6.0 +0.5 1.04 -39.01 33.32
24:39 140.0 o 1,764 1.672 0.305 1.977 -0.213 159.0 +19.0 +1.7 sl U L | 32.96
24:56 115.0 §’ 1. 764 1.672 0.27h4 1.946 -0.182 143.0 +28.0 +2,5 1.24  -30.34 32,4
25:11  90.0 1. 767 1.673 0.243 1.916 -0.149 127.0 +37.0 +3.3 1.41  -24.84 31,94
25:28  65.0 1.767 1.674 0.202 1.876 -0.1C9 105.0 +40.0 +3.6 1.62 -18.17 31.27
25:48 40.0 1. 766 1,645 0.145 1.790 -0,02k4 76.0 +36.0 +3.2 1.90 -4,00 29, 84
26:03 15.0 1,752 15518 0.075 1.568 +0.164 39.0 +24.0 +2.2 2,60 +27.33 26. 47
26234 0 1.034 0. 0.008 0.992 +0,042 Lo +4.0 +0.4 - +7.00 16. 54
27:03 0 0.973 0.943 0. 205 0.948  +0.025 ! 3.0 +3.0 +0.3 -- +h, 17 15.80

(5 of 5 sheets)
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Table 6

S of ¢ Arching Data
Dimensionless Parameters
m‘“f“" Force per Unit Area __Pr_e_s%_ Deflection
i — Deflections, in. Acting on Top of Device, psi 2AP: TSR T
ascic Pmi oo Ds oL oG Dy A Damping Inertia Spring _'T AP G 08 i A0ER X0
Test 11
Initial O 3.5 0.011 0.007 0.013 0,020 -0.009 O 0 1.3 1.30 -2.2 -0.14 -- -1.50 0.33
2 25,0 -0 0 0 0 0 0 s 0 0 0 -25.0 -1.61 - o 0
3 3.0 2.4 o 0 0 0 0 40,1 +1.3 0 1.k0 -32,5 -2,09 0.0% 0 0
L 3.1 7.0 0.008 0 0.009 0.009 -0.001 +0.3 +1.9 3.7 5.9 =3.0 -1.9% 0.1f -0.17 0.15
5 37.9  12.7 0.016 0.006 0.C13 0,019 =-0.003 +0.8 +3.8 5.3 9,90 -27.0 -1.7% 0.77  <0.50 0.32
6 36,8 18.2 0.028 0,012 0,023 0,035 =-0.,007 +1.3 +3.8 9.4 14,50 -22.5 -1.45 0,39 -1.17 0.58
7 36.6 21.2 0.048 0.031 0.030 0.061 -0,013 +1.3 2.3 12.2 15.80 -21.0 -1,35 0.43 -2.17 1.02
8.5 46,3 25.2 0.088 0.080 0.048 0,128 -0,040 +0.9 0 19.5 20.40 -16.0 -1.02 0.56 -5.67 2.14
10 36.2 29.2 0.117 0.120 0,061 0,181 -0,06k 0.6 -0.8 24,8 24,60 -11.5 -0.7h 92.68  -10.67 2,02
12 36.0 30.4 0.153 0.155 0.066 0.221 -0.068 0.3 -1.9 26.9 25.30 -10.5 <0.68 0.70 -11.33 3.68
1 36.0 29.8 0.173 0.175 0.068 0.243 -0.070 +0.20 1.6 27.7 26.30 9.5 =0.62 0.73 =11.67 4.05
15+ 35.5 29.2 0.197 0.212 0.068 0.280 -0.083 0O -1.5 27.7 26.20 -9.5 -0.61 0.7T4 -13.84 L.67
17+ 35.0 27.9 0.210 0.219 0.066 0.285 -0,075 +0.10 -0.8 26.9 26.20 -9.0 -0.58 0.75 =12.50 4.75
20 35.0 24.8 0.218 0.225 0.064 0.289 -0.071 O 0 26.0 26.00 <9.0 -0.58 0.74 -11.84 4.82
50%* 34.0 21.0 0.23% 0.237 0.059 0.296 -0.062 O 0 24,0 24.00 -10.0 -0.64 0.TL -1C.35 4.93
100%* 28,0 20.0 0.234 0.237 0.058 0.295 -0.061 O 0 23.6 23.60 -4.5 -0.29 0.8% -10.16 4.92
500%* 86 0 0.160 0.164 0.018 0.182 -0.022 0 0 23 7.3 -1.3 - =0.08 085 " g5y 3.23
Test 12
Initial o 1.1 0,089 0,050 0,004 0,054 40,035 0 0 1.5 1.5 40.5 +0.03 1.36 +5.83 0.90
3 66,0  T.0 ¢ 0 0 0 0 0 0 0 0 -66,0 =h.53 oo 0 0
L 70.0 14.0 0,002 0 0.008 0,008 -0.006 +0.3 +4.0 3.0 7.3 -62.5 -4.29 0,10 -1.00 0,13
5 70.0 32.0 0.035 0.015 0.029 0,044 -0.009 +1.2 +20.2 11.0  3R2.4k -37.5 =2.57 0.46  -1.50 0.73
6 69,0 47.0 0.082 0.025 0.070 0,095 -0,013 +2.5 9.1 26.56 3B.2 -31.0 -2.13 0.55 -2.1T 1.58
69,0 57.0 0,140 0.047 0.110 0,157 -0.017 +1.8 v2.6 41.8 u46.2 -23.0 -1.58 0.67 -2.83 2.62
10 69.0 62,0 0.373 0.295 0.139 0.k} -0.061 -0,2 +3.0 52.8 55.6 =13.5 =0.93 0.81 -10.17 7.23
1 69,0  63.0 0.L43 0.392 0.145 0.537 -0.09% +0.7 0 55.1 55.7 =-13.5 =0.93 0.81 =15.67 8.95
12 68,0 65.0 0,520 0.480 0.151 0.631 -0.118 40.6 =11 57.4 56.9 =11.0 <-0.75 0.8 =19.67 10.52
13 68,0 67.0 0.59% 0.579 0.154 0.733 =0.1% +0.3 -2.3 58.5 56.5 -1l1.5 -0.79 0.8 -23.17 12.22
14 68.0 67.0 0.650 0.670 0.1 0.824 -v.17% 40.6 2.4 58.5 56.7 =11.5 -0.79 0.83 -29.00 13.73
1 67.0 67.0 0.700 0.770 0.153 0.923 =0.223 0.1 -3.6 58.1 S4.4 12,5 -0.86 0.81 -37.17 15.39
1 67.0 oo = - 0.152 -- - 0 -3.6 57.8 S4.2 -13.0 -0.89 0.81 - S
18+ 66.0 69.0 0.870 0.960 0.153 1.113 -0.243 0.3 -3.6 58.1 54.2 -12.0 -0.82 0.82 -40.50 18.55
R 66.0 T77.0 1.050 1.l140 0.161 1.301 -0.251 O -3.0 61.2 58.2 -8.0 -0.55 0.88 41.8 21.68
50#%  59.0 57.0 1.040 1.13C 0.148 1.278 -0.238 0 0 56.2 56.2 =3.0 =0.21 0.95 -39.70 21.30
100%%  bk.0 52,0 1.060 1.130 0.144 1.27% -0.214 0 0 Sk.7  S4.T +10.5 +0.72 1.2k -35.67 21.23
5009 0 18,0 1.025 1.071 0.096 1.167 -0.142 0 0 3%.5 36.5 +36.5 +2.50 e= -23.67 19.45
Final b} 11.0 0.627 0.603 0.002 0.605 +0.022 ) 0 0.8 0.8 #1.0 +0.07 - +3.67 10.08
Test 13
2 Wo.0 2.5 0 0 0.003 +0.003 -0,003 O +1.8 1.3  3.10 -137.0 -10.72 0.02  -0.50 0.05
3 151,0 8.0 © 0 0,006 +0,006 -0,006 40,4 +1.8 2.8 5.00-146.0 -11.%2 0.03 -1.00 0.10
L 149.0 30.0 0.036 © 0,041 0,041 -0,005 +2.9 +19.0 17.7 39.60 -109.0 -8.56 0,27 -0.83 0.68
L.5 149,0 57.0 0.075 0.(20 0,060 0.080 -0.005 +7.2 +39,5 25.5 T72.20 -77.0 -6.01 0.48 -0.83 1.30
6 149.0 112,0 0,250 0,102 0,157 0.259 =0.009 +6.9 +8.5 67.5 82,90 -66.0 -5.17 0.56  -1.50 k.30
7 147.0 132,0 0.k02 0.232 0.190 0.422 -0,020 +i.0 +7.1 81.8 92,90 -54.0 -k.23 0.63 -3.33 7.00
8 45,0 47,0 0.564 0,387 0.203 0.590 -0.026 +2.3 46,5 87.2 96,00 -49.0 -3.83 0.66  -4.33 9.80
10 141.0 143.0 0.929 0.760 0.218 0.978 -0.049 +1.3 +1.4 93.5 96.20 -L5.0 -3.51 0.68 -8.17 16.30
12,5 138.0 150.0 1.305 1.180 0.243 1,420 -0.115 +2.1 -0.7  204.3 105.70 -32.3 -2.53 0.77 -19.20 23,70
13.5 138.0 146.0 1.510 1.4%0 o0.254 1.690 -0.180 -0.2 -2.8 09.0 106.00 -32.0 -2.53 0.77 -30.00 28.20
15.0* 137.0 137.0 1.670 1.680 0.248 1,930 -0.260 -0.1 -5.0 106.3 101.20 -35.8 -2.80 0.7% -43.30 32.20
17.0% 137.0 145.0 1.960 2.010 0.250 2,260 -0.300 +1.3 -7.0  107.2 101,50 -35.5 -2.78 0.74 -50.00 37.70
50,0%* 121.0 119.0 1,960 2.040 0.248 2.290 -0.330 O 0 105.7 105.70 =-15.3 -1.20 0.87 -55.00 38.20
100**  109.0 95.0 1.910 2,030 0.237 2,270 -0.360 0O 0 100.9 100.90 -8.1 -0.63 0.93 -60.00 37.80
500%* 0 23,5 1.710 1.790 0.078 1.870 -0.160 O 0 33.0 33.00 433.0 +2.58 -- -26.70 31.20
Test 14
Initial O -- 0.120 0,035 0.010 0,045 40,075 Gages 6.0 6.00 +6.0 +40.39 -- +12,50 0.75
2 203.0 - 0 -0 (o 0 0 0 i 0 0 -203.0 -13.30 -- 0 o
3 237.0. 2.0 0 0 0,009 0.009 -0,009 5.5 5.50 -232,0 -15.20 0.02  -1.50 0.1y
4 25,0 85.0 0.013 0 0.133 0,133 -0.120 not 81.5 61.50 -163.0 -10.70 0.33 -20.00 2.22
5 2i3,0 200.0 0.151 0.079 0.19% 0,273 -0.122 Al 118.9 119,00 -124.0 -8.10 0.%9 -20.30 4.55
7 237.0 223.0 0,608 0.540 0.200 0.830 -0.132 177.8 178.00 -59.0 -3.8c 0.75 -22.00 13.80
9 229.0 205.0 1,210 1.040 0,306 1.346 -0.136 187.6 188.00 -41.0 -2.68 0.82 -22.67 22.k0
10 22,0 210.0 1.480 1.310 0,309 1.619 -0.139 189.k 189,00 -35.0 -2.29 0.84 -23.20 27.00
1 222,0 215.0 1,760 1.630 0.329 1.950 -0.190 196.8 197.00 -25.0 -1.64 0.80 -31.70 32,50
12* 219.0 230.0 2,030 1,860 0.333 2.193 -0.163 204,0 204.00 -15.0 -9,98 0.93 -27.20 36.60
50%% 175.0 180.0 2,380 2.210 0.327 2.537 -0.157 200.0 200,00 +25.0 +1.64 1.1k -26.20 k2,30
100%*  125,0 163.0 2.480 2.210 0.31% 2.524 -0,0Lkk4 192.5 192,00 +67.0 +4.38 1.54 -7.33 42.10
5004+ 0 42.5 2.910 1,980 0.133 2,113 +0.800 81,5 82,00 +82.0 45,37 -- +132.00 35.20
Final 0 -- 2,810 1.432 0,015 1,447 +1.360  (Continued) 49,2 .20 49,0 40,59 --  +227.00 24,10

Note: t , time after zero; Ps , surface pressure at time ¢ ; Fs » average soil pressure in the "undisturbed" region at the 35-in.
levels DS , 80il deflection at 35-in. level; d\: , deflection of base of test device; dt. s deflection of top with respect to base
of test device; Dy , total deflection of test device (db k dt); AD , differential deflection (D,r - DS); Pr , average force acting
on top of test device; AP , differential pressure (1‘-‘T - PS); q unconfined compressive strength of scil; E , diameter of test
device.

* HResults measurably affected by reflections.
** Affected by reflections and/or reduced surface pressure. (1 of 5 sheets)
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Table & (Continucd)

Dimensionless Parameters

Prefiure Force per Unit Area PNSS“"; Deflection
— P — Deflections, in. Acting on Top of Device, psi 24P =T AD DT
msec PS ‘s Dg d'b dt Dp AD Damping Inertia Spring P'1.‘ LP 9, PS T X000 B a0
Test 15
Initial 0 0.5 0.060 0.060 O 0,060 0 0 0 0 0 0.5 =0.05 -- 0 1.00
1 28.0 17.0 0,005 0O 0.011 0.011 -0.006 0.5 +13.3 4.4 18,20 -10.0 -0.9%2 0.65 -1.00 0.18
2 31.0 23.0 0.030 0.001 0,036 0,037 -0.007 +2.1 +.0 il 20,50 -10.5 =0.97 0.66 -1.17 0.62
4 38.5 36.0 0.105 0.0k2 0.071 0.113 -0.008 +0.k +0.7 28.5 29.60 -9.0 -0.83 0.77  -1.33 1.88
] 39,0 36.0 0.14%9 0.080 0.081 0.161 -0.012 -0.5 0.7 32,5 32.70 -6.5 -0.59 0.84 -2,00 2.68
€ 39.0 36.0 0.207 0,126 0.083 .209 -0,002 0.7 0.7 33.3  33.30 -5.7 =0.53 0.85  -0.33 3.48
8 38,5 36.0 0.312 0.233 0.08% 0.317 -0.005 -0.8 0 33.7 32.80 -5.6 -0.52 0.85 -0.83 5.28
10 38.5 36.0 0.816 0.357 0.085 O.uh2 -0.026 -1.0 -0.4 34.1 32.70 -5.8 -0.54 0.85 -4.33 7.37
12 38,0 34.0 0.513 0.456 0.085 0.543 -0.030 -0.h -1.7 34,1 32.00 -6.0 =0.55 0.3%  -5.00 9.05
pLES 37.5 35.0 0.602 0,561 0,085 0,646 -0.044 +0.3 -2.5 34,1 31.90 -5.5 -0,51 0.85 =733 10.77
16% 37.0 35.0 0.654 0.633 0.085 0.718 -0,064 +0.2 -2.8 3%.1  31.50 -5.5 -0.51 0.85 -10.67 11.97
18+ 37.0 34,0 0.684 0.670 0.086 0.756 -0.072 +0.h -2.4 34,5 32,50 -k.5 -0.42 0.88 -12.00 12,60
20% 37,0 33.0 0.690 0.684 0,084 0.768 -0.078 O -7 33.7 32.00 -5.0 -0.46 0.86 -13.00 12,80
2o 36.5 31.0 0.680 0.670 0,082 0.752 -0,072 -l.1 -0.6 2.9 31,20 -5.5 -0.51 0.85 -12.00 12.53
0%+ 34,0 29,0 0.669 0.641 0.079 0.720 -0.051 O 0 31.7 31.70 -2.3 -0.21 0.93 -8.50 12,00
100%* 31,5 24.0 0.654 0.573 0.073 0.646 +0.008 0 0 20,3 29,30 -2.2 -0.20 0.93 +1.30 10.77
500** 0 3.2 0.379 0,357 0.008 0.365 +0.01% 0 0 2 0 3.20 43,2 40,30 -- +2.30 6.08
Test 16
Initial O 2.8 0,037 0.075 0.001 0,076 -0.039 O 0 ok oo -2.4 -0.15 -- 1.27
3 33.5. 20.5 0.011 ¢ 0,012 0,012 -0.001 +1.2 +.8 4.4 10,40 -23,0 -1.41 0.31 0,20
L 37.0 23.0 0.046 0.019 0,030 0.049 -0,003 +1.5 s} 12,0 13.50 -23.5 -1,k 0.36 0.82
5 37.5 28.0 0.064 0.033 0.048 0.081 -0.017 +0.9 0 19.2 20,10 -17.5 -1.08 0.5k 1.3
6 37.3 28.0 0.096 0,067 0,058 0.125 -0,029 +0.5 0 23.3 23.80 -13.5 -0.83 0.6k 2,08
8 37.2 29,0 0.147 0,129 0,064 0,193 -0.046 +0.6 -1.8 25,7 24.50 -12.5 -0.T7 0.66 3.22
10 37.0  30.0 0,186 0.190 0,064 0,254 -0.068 +0.8 -1.7 25.7 24,80 -12,0 -0.74 0.67 4.23
12 37.0 30,0 0.231 0.226 0,065 0,291 -0.060 +0.7 -1.0 26,1 25.80 -11.0 -0.68 0.70 4,85
14 36.5 32,0 0,265 0.250 0.066 0.316 -0.051 0.4 -1.1 26,5 25.80 -10.5 -0.65 0.71 5.27
16* 36.5 31,0 0.279 0.265 0.066 0,331 -0.052 +0.h4 -0.7 26.5 26,20 -10.0 -0.62 0.72 5.5¢
18% 36.5 31.0 0.279 0.273 0,067 0.340 -0.061 0.k -0.3 26.9 27.00 -9.5 -0.58 0.7k 5.67
20% 36,0 20,0 0.279 0.271 0.067 0.338 -0.059 +0.3 0 26.9 27.20 -9.0 -0.55 0.76 5.63
SO%* 34,0 27.0 0.293 0,269 0.065 0.33% -0.041 O 0 26,1 26,10 8.0 -0.49 0.77 5.57
100%* 30.5 24,0 0.293 0.269 0,064 0.333 -0.,040 0O 0 25.7 25.70 -5.0 -0.31 0.84 5.55
500%% 0 0 0.143 0.152 0.008 0,160 -0.017 O 0 3.2 3.20 #3.2 +40.20 -- 2.67
Final 0 0 0.011 0.003 0,002 0,005 +0.006 0O 0 0.8 +0.80 +0.8 0,05 -- 41,00 0.08
Test 17
2 39.0 0.5 0 0 0 0 0 +.,05 +0.8 0 0.65 -38.0 -1.94% 0,02 0 0
3 40.5 L0 o 0 0.003 0.003 -0.,003 +0.2 +1.3 1.2 2,70 -38.0 -1.9% 0.07 -0,50 0.05
L 40,0 5.5 0.006 0O 0.009 0,009 -0,003 +0.k4 42,5 R385 6:70 =33.5 =170 0.07 -0.50 0.15
5 40.0 14.0 0.016 0.004 0,018 0,022 -0,006 +1.0 +5.1 6.9 13.00 -27.0 -1.38 0.32 -1.00 0.37
6 40,0 31.0 0.034 0,012 0.048 0,060 -0.026 +1.4 +3.4 19.5 24.30 -16,0 -0.82 0.61 -4.33 1.00
8 40.0 44,0 0.090 0.054 0,066 0,120 -0.030 +0.8 +0.7 26,9 28,40 -11.5 -0.59 0.71 -5.00 2.00
10 40,0 4%0.0 0.151 0.115 0.072 0.187 -0.046 0.3 -2.0 29.3 27.60 -12.5 -0.6L 0.69  -7.67 3.12
12 4.0 40.5 0.186 0.179 0.073 0.252 -0.066 +0.3 -2.7 29,7 27.30 -13.0 -0.66 0.68 -11,00 4.20
1k %0.0 37.3 0.224 0.217 0.073 0.290 -0.066 -0.1 -2.3 29,7 27.30 -13.0 -0.66 0.68 -11.00 4.83
16% 39.5 37.0 0.243 0.233 0.07% 0,307 -0.064 +0.2 -1.3 30.1 29.00 -10.5 -0.54 0.73 -10.07 5.12
17* 39.5 36.7 0.253 0.236 0.074 0,310 0,057 O -1.0 30.1 29,10 -10.4 -0.53 0.7%  -9.50 5.17
20% 39.5 35.0 0.250 0.231 0,073 0.304% -0.054 +0,2 0 29.7 29.80 -9.5 -U,48 0.75  -9.00 5.07
so%* 38,0 31.5 0.255 0.236 0,069 0.305 -0.050 0O 0 28,1 28.10 -10.0 -0.51L 0.7k  -8.33 5.08
100%* 36,5 30.5 0.275 0.242 0.069 0.311 -0.036 © (o] 28,1 28.10 -8.5 -0.43 0.77  -6.00 5.18
500%% 18,0 0.5 0.260 0.230 0.049 0,279 -0,019 O 0 19.9 20,00 +2.0 40,10 1.1 -3.17 4,65
Final 0 .-~ 0,064 0,013 0,003 0,016 +0.048 0O 0 1.2 1.20 +#1.0 40,05 -- +8. 00 0.27
Test 18
Initial O 6.0 0.137 0.060 0,007 0.067 +0.070 O 0 k.3 4,30 +2,0 +0.13 -~ +11.67 1.12
7 300.0 25.0 O 0 0,005 0,005 -0.005 O 0 3.1 3.10 -297.0 -19.98 0,01  -0.83 0.08
8 298.0 247.0 0.030 O 0.109 0,109 -0.079 +26.9 +151.0 67.2 245.10 -53.0 -3.57 0.82 -13.17 1.8
L] 294,0 305.0 0.301 0,133 0,248 0.381 -0.080 +19.3 435.0 153.0 207.30 -87.0 -5.85 0.71 -13.34 6.35
10 290.0 285.0 0.527 0.299 0.358 0.657 -0.130 +i.1 -22.0 220.8 202.90 -87.0 -5.85 0,70 ° -21.67 10.95
11 283.0 267.0 0.803 0.575 0.298 0.873 -0.070 -8.2 -8.7 183.9 167.00 -116.0 -7.81 0.59 -11.67 14.55
12 278.0 272.0 1.130 0.881 0.288 1.170 -0.040 -28.3 -11.0 177.8 138.50 -140,0 -9.42 0.50 -6.67 19.50
13 274,0 290.0 1.380 1.180 0,318 1,500 -0.120 -30.2 411.0  196.5 177.30 =-97.0 -6.53 0.65 -20.00 25,00
14 270.0 "270,0 1.610 1.450 0,338 1.790 -0.180 -21.2 +35,0 208.9 222.70 -47.0 -3.16 0.82 -30.00 29.83
15 267.0 267.0 1.880 1.720 0.368 2,090 -0.210 -33.2 26,4 227.2 22050 -47.0 -3.16 0.83 -35.00 34.83
sox  233.0 250.0 2.380 2.130 0.350 2.480 -0.100 O 0 214,6 214.60 -18,0 -1.21 0.92 -h3.3% 41.33
100%* 202,0 200,0 2.480 2.150 0.k17 2.570 -0.090 O 0 255.6 255.60 +54.,0 +3.63 1.27 -15.00 42.83
500%* 0 68.0 2,260 2,10 o.M12 2.550 -0.290 O 0 252,6 252,60 +253.0 +17.02 --  -48.33 h2.50
Final 0 1.0 1.860 1.460 0,079 1,540 +0.320 0O 0 4.4 L8O +48.0 +3.23 --  +53.33 25.67
(Continued)

* Results measurably affected by reflections.

*» Hesults affected by reflections s.nd/or reduced surface pressure.
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Table 6 (Continued)

Dimensionless Parameters

Pres:ure Force per Unit Area —-Mr;— Deflection
., —— Deflections, in. Acting on Top of Device, psi 2AB LAt s Dy
meec’ el Aitas o bge Badp ey Y» 4D Damping Inertia Spring T AP Ot Be e 0 HRCHOD
Test 19
2 123.0 0 0 7% 0.039 0.039 -0.039 +5.k +58.3 16.7 80.40 -42.5 -2.41 0.65 -6.50 0.65
3 145.0 88.0 0.109 © 0.175 0.175 -0.066 +10.k4 +5.0 7.9 90.40 -55.0 =-3.12 0.62 -11.00 2.95
L 157.0 136.0 0.301 0.108 0.273 0.381 -0.080 -4.2 0 116.0 112.00 -45.0 =2.55 0.71 -13.3% 6.35
5 157.0 155.0 0.k93 0.268 0.330 0.598 -0.105 -10.0 +1.0 1.2 132.00 -25.9 -1.42 0.8 .17.50 9.97
6 156.0 157.0 0.661 0.451 0.327 0.778 -0,117 -12.6 +3.5 140.0 131.00 -25.0 -1.42 0.8 -19..0 12.97
8 155.0 148.0 1.0k0 0.845 0.316 1.160 -0.120 -11.9 +2.8  134.3 125.00 -30.0 -1.70 0.81 -20.00 19.34
0% 153.0 149.0 1,370 1.260 0.32k 1.560 -0.210 -15.6 0 138.7 123.00 -30.C -1.70 0.80 -35.00 26.33
1% 153,0 152.0 1.620 1.660 0.34%6 2.010 -0.390 -14.3 6.4 148,1 127.40 -26.0 -1.47 0.83 -65.00 33.50
50% 42,0 121.0 1.750 1.800 0.377 2.180 -0.430 0 0 160.2 160.00 +18,0 +1,02 1.13 =T1.67 36.33
100 112.0 108.0 1.790 1.870 0.365 2.240 -0.450 O 0 156.0 156.00 4,0 +2,49 1.39 -75.00 37.33
500 0 19.0 1.450 1.470 0.104 1,570 -0,120 0 0 Bh,2 44,00 4.0 42,49 -- -20.00 26.17
Test 20
2 30,2 10.0 0 0 0,002 0,002 -0.002 +0.7 +5.3 0.2 6.20 -24,0 -1,96 0.21 =0.33 -0.03
k4 33,0 28,0 0,035 0.006 0,029 0,035 =0.002 +1.7 +1.9 3.0 6.60 -26.5 -2.17 0,20 -0,33 0.58
6 33.0 32,5 0.107 0,046 0.066 0,112 -0,005 +1.0 (¢ 6.9 7.90 -25.0 -2,05 0.24 -0.83 1.87
8 33.0 32,0 0,164 0,101 0,08: 0,185 -0,021 +0.7 -0.2 8.8 9.30 -23.5 -1,92 0.28 -3.50 3.08
10 32,7 32,0 0.216 0,164 7,092 0,25 =-0,040 +0.5 -3.8 9.7 6.40 -26.5 -2.17 0.20 -6,67 k.
11 32,6 32,5 0.239 0.189 0.095 0,284 -0,045 +0.4 -4.0 10,0  6.40 -26.0 -2,13 0.20 -7.50 73
13* 32,4 32,0 0.267 0.214 0,097 0.311 -0.044% +0.1 -3.6 10.2 6.70 -25.5 -2,09 0.21  -7.33 5.18
Llywx 32,0 31.% 0.277 0.219 0.098 0,317 -0.040 +0,1 2.7 10.3 7.70 -24,5 -2,00 0.24 -6.67 5.28
17** 32,0 30,5 0,290 0,229 0,100 0,329 -0,039 <=0.1 -1,2 10,5 9.20 -23.0 -1,88 0.29 -6.50 5.48
18w 32,0 28,5 0.286 0.225 0,100 0,325 -0.039 -0.2 -0.6 10.5 9.70 -22,5 -1.84 0,30 -6.50 5.42
50%% 30,0 25.5 0.29% 0.219 0.098 0.317 -0.023 0 0 10.3 10.30 -20.0 -1.,64 0,34 -3.83 5.28
100%* 28,0 22.5 0.296 0.219 0,097 0.316 -0,020 0O (¢} 10.2 10.20 -18.0 -1.k7 0.36  -3.33 5.27
500 0 0 0.132 0,106 0.027 0,133 -0,001 0 (0] 2.8 2,80 +3.0 +0.24 - +0.17 2.22
Test 21
155 28.6 8.5 0,005 © 0,006 0,006 -0,001 +0,6 46,1 1,7 8,40 -20,0 -1,03 0.29  -0.16 0.10
2 3110111507 0.01150 0.014 0,014 -0.003 +1.0 +6.5 3.9 11,4 -19.5 -1.00 0.37 -0.50 0.23
4 33.0 25.0 0,084 0,046 0,044 0.000 -0.006 +0.8 -1.3 12,3 11.80 -21.0 -1.08 0.36 -1,00 1.50
5 3%.5 31.0 0,119 0.08¢ 0,052 0,1kl -0,022 +0.3 -0.5 14,6 14,40 -21,0 -1,08 0,41 3,67 2.35
6 35.5 3.0 0.163 0,152 0,056 0.208 -0,045 10,2 -2.6 15.7 13,30 -22.0 -1.,13 0.37 -7.50 3.h7
8 35.5 35,5 0,228 0,224 0,061 0.285 -0,057 O -2.8 17.1 14,30 -21,0 -1,08 0,40  -9,50 L.75
10 35.5 34.5 0.266 0.264 0.062 0.326 =-0.060 O -1,9 17.4  15.50 =-20,0 -1,03 0,44 -10,00 5.43
12+ 35.5 32.5 0.282 0.264 0,062 0,326 -0.044 +0.1 -1.8 17.3 15.60 -20.0 -1.03 0.4k -7.33 5.43
Llywn 35.0  31.0 0.279 0.248 0,061 0.309 -0,030 © 40,8 17.1  17.90 -17.0 -0.87 0.51 -5.00 5,15

20%% 34,0 30.5 0.,2(c 0.246 0,060 0,306 -0,046 -0.1 +0,6 16,8 17.30 -16,5 -0.85 0.51  -7.67 5.10

50%% 32.0 30.0 0,279 0.246 0,061 0,307 =-0.028 0 0 17.1 17,10 =150 =007 0,53 -4, 67 L e
100%* 29.0 28,5 0.27h 0,246 ©.050 0,306 -0,032 (4] (o} 16,8 16.80 -12,0 -0,62 0,58 -5.33 5.10
500 0 2,0 0.119 0,102 0,011 0,113 +0,006 © o 3.1 3.10 +3.0 +0.15 == +1,00 1.88
Test 22
Initial 0 0 0,030 0,070 0,00L 0.071 -0,041° O 0 0.6 0.60 40,6 +0,04 - -6.83 1.18
1.5 29.5 11,0 © 0 0.012 0,012 -0,012 +1.3 +3.9 6.9 12,10 -17.5 -1.08 0.4 -2.00 0.20
3%.9 21,9 0011 © 0,017 0,017 =0.006 +3.6 +4,5 9.8 17.90 -17.0 -1,05 0,51 -1,00 0.28
i 38.4 29.C 0,033 0,020 0,039 0,059 =-0,026 +2.5 41,k 22,4k 26,30 -12,0 -0.7h 0.68 -4.33 0.98
5 37.4 34,6 0.084 0.03% oO.04hk 0,078 -0.034 +0.5 +0.5 25.3 26,30 -11,0 -0.68 0.70 -5.67 1.30
6 37.4 35,0 0,055 0,070 0,045 0,115 -0,060 +0.4 0 25.9 26,30 -11.0 -0.68 0.70 -10,00 1.92
8 37.4 34,0 0,120 0,130 0,046 C.176 -0.056 -0.8 2.5 26,5 23.20 -14.0 -0.86 0.62 -9.33 2,93
10 37.4 32.5 0,142 0,133 0,047 0,180 -0.038 © 2.1 27.0 24,90 -12.5 -0.77 0.67 -6.33 3.00
12% 37.1  33.0 0,154 0,136 0.046 0,182 0,028 0 -1.6 26,5 24,90 -12,0 -0.74 0.67 =ho67 3.03
Ll 37.1 34,1 0,175 0,140 0.046 0,186 =0.011 +0.7 -L.2 26.5 26,00 -11.0 -0.68 0,70 -1.83 3.10
20%% 3€.7 3.2 0,175 0.140 0,045 0.185 -0.010 0 +0.6 25.9 26.50 -10,5 -0.64 0.72 -1.67 3.08
50K 33.8 30.0 0.170 0.135 0,044 0.179 -0,009 O 0 25.3 25,30 -8.5 -0,52 0.75 -1,50 2.98
100wx 29,4 28,3 0,164 0,127 0.0k4 0,171 0,007 0 0 25.3 25.30 -4,0 -0.25 0.86 -1.17 2.85
500 0 0 0,110 0,110 0,003 0,113 =0,003 o 0 17 1,70  +l.7 40,10 -- -0. 50 1.88
Final 0 o 0.052 0,070 0,001 0,071 -0,019 O 0 2.6 0,60  +0.6 +0.04 -- -3.20 1.18
Test 2
2 12.5 0.006 0.000 0,012 0,012 -0,006 +0,5 +11.9 0.2 12,60 -13.5 -0.81 0.48 -1.00 0.20
4 29.0 0,047 0,016 0.070 0,086 -0,039 +0.8 +0.7 1.2 2,70 -30,0 -1,80 0,08 -6.50 1.43
6 33.5 0,070 0,062 0,107 0,169 -0,099 +0.6 -0.2 1.9 2.30 -31.0 1.8 0,07 -16,50 2.82
2 31.0 0,151 0,140 0,126 0,266 -0,115 +0.4 -1.0 2,2 1,60 -31,5 -1.89 0,05 =-19,20 L.43
10 30.0 0.192 0,203 0.139 0,342 0,150 +0.4 -3.6 2.4 -0.80 -33.3 -2.00 O -25.00 5.70
12 31.0 0.223 0.239 0.151 0.390 =-0.167 +0.2 -3.5 2,6 -0,70 -33,0 -1,98 0 -27.80 6.50
1% 32.0 0,248 0,258 0,155 0,413 -0.165 +0.1 -2.3 2.7 0.50 =31.5 -1.89 0,02 -27.50 6.86
15%% 31.0 0.254 0,260 0,157 0,417 -0,163 0 -1,8 257 0.90 -31,0 -1,86 0,03 -27.20 6.95
16%% 30.5 0.25% 0.254 0,155 0,409 -0,155 0 -1.3 2.7 1.40 30.5 -1.83 o.0k 25,80 6.82
20%% 3:.8 26,5 0.2u8 0,243 0,152 0,395 -0.147 0 +0.8 2.7 3.50 -28,5 -1.71 0,11 -24,50 6.58
2lxx 31.3 28,0 0,250 0,243 0,152 0,395 -0,145  +0,2 +0.3 2.7 3.20 -28,0 -1,68 0,10 -24,20 6,
s50%% 28,0 26.5 0,258 0,239 0,151 0,390 -0,132 G C 2.6 2,60 25,5 -1.53 0,09 -22,00 6.50
100%% 20,5 23.0 0.254 0,242 0.151 0,393 -0,139 O 0 2.6 2.60 -18.0 -1.08 0.13 -23.¢ 6. 55
500 0 1.0 0.125 0.119 0,055 0,17k -0,049 0 0 1.0 1.00 1,0 0,06 == -8.1 2.90
(Continued)
* Hesults measurably affected by reflections, (3 of 5 sheets)

*%  Affected by reflections and/or reduced surface pressure,
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Dimensionless Parameters
Pressure

Foree per Unlt Area T Deflection
deflections, in, Actlnge on Top uf Device, psi A I oAy i
u:: B 'tl IL “‘I' Ab Dampliyr  lnertia Spring P'I‘ Ap Iy PS B—x Loy Tlke 10
Test 2
« ¢ Q004 0,003 a0, (04 +1,7( 9,7 1,2 1500 <11,0 -0,04 0,59 -0, %0 U, 0y
Q000 4,005 Ok O, 0,003 +0, +2, 7 15,9  1H.%0 =9,5 «0.% 0,66 -0,90 0.1y
G2l 00 uoh 0.0lY 0,002 40,7 0,7 25,8 27,20 -3,4 0,20 0,8y  +0,33 0,32
Cookh 0023 Coo0t 0,029 40,000 +L,1 #0936 37,20 6.0 0,35 L1y 2,67 0, b
O.U7H G Oh6H 0,007 0,053 #0002 41,0 fLL 387 L0800 #9.5 40,50 L300 43,67 0,88
0,107 0,077 0,0073 0,084 40,023 +0,% 40,3 ho8 1,60 +10,0 40,99  L1.31 43,83 1,40
0,130 0,102 01,0070 0,109 +0,020 40,2 =02 3T 3T.70 +6,0 +0,4y 119 43,50 1,82
UL05 0l29 0,000 0,136 +0.019  <0,6 -L0 0 3u.3 37.70 +6,0 40,35 1,19 3,17 2,27
0,187 0,164 0,0070 0,172 +C,0L%  -0,1 -L5 30,3 37,70 +6,0 40,35 L1y 42,50 2,87
0,205 0,179 0,000 0,186 +0,019  -0,3 0,9  b1,3  hko.lo +8,5 40,5 1,26 43,17 3,10
0,211 0,175 G,0070 0,182 40,29 0,3 -0,3 36,7 38,10 +6.% +0,38  l,20 +4,83 3,03
0,20k 0,172 C,0070 0,119 40,025 -1,0 0.3 37,7 37.00 +5.5 0,32 108 +h17 2,08
0,198 @172 00065 0,179 +0,019 [ 10,2 36,2 36.h0 +5.0 40,29 L 16 43,17 2,08
0,197 G172 0,006k 0,178 +0,018  +0,k .1 350 36,10 +5,0 40,29 1,16 43,17 2,97
0,200 0,179 0065 0, 18C 40,018 o U 3.2 30,20 7,0 40,1 1,2y +3,00 3,10
0,205 0,179 0,006 0,185 40,020 O [y 34,1 34,10 +0,0 0,53 L.30 +3,33 3.0k
0,098 ©,083 .- 0,083  +0,01% 4} u 8,8 8,80 +0,2 +0,01 -- +2,450 1,34
Test. 2
¥ 0 V. 0uk 0,00k -0,00h  #1,2 4,8 216 27,80 -10,0 -0.42 0,74 -0,67 0,07
0,009 0,003 0,006 0,009 © +3.0 #h.2 343 ho,vwo -1,% «0,06 0,97 0 G 14
0,022 0,007 0,008 0,015 +0,007  +4.7 +6.3 k3,2 v3.20 +7,% 40,32 1,17 +l.17 0,24
0,02 0,0l 0,009 0,023 40,00y  +h,7 +2,9 L7 9,30 +1L.5 +0.h9 L2k 43,17 0, 34
0,087 0,0h5 0,011 0,05 +0,031  +5.6 +L,5 62.3 69,50 18,0 +0,7C 1.3% +5,17 0,93
0,145 0,040 0,012 0,102 +0,0h3  #f,1 +L4 058 73,30 +20,0 40,84 1,37 #7117 Lo
C200 0, 1h2 0,012 0,154 40,046 +7.0 +0,8 67.% 75,70 +23.0 40,97  L.Lb +7.07 2.4
253 0,190 0,013 0,203 +0,05%  +6,8 0.2 70.h 7Lk 425,55 41,08 Lh9 48,33 3.38
0,090 0,243 0,013 0,25 +0,03h 46,0 =09 JCL fe.20 #2L,0 41,01 L.47T 49,67 L, 2t
0,305 0,330 0,013 0.343 +C,022 45,2 2.4 €9.7 72,50 +20,5 +0,87 1,39 +3.67 be'l2
0,427 0,390 0,012 0.L02 40,025 43,1 21,9 68,6 69,80 +18,0 +0,76  1.3%  +4,17 €.70
0.W78 0,438 0,003 0451 40,027 40,0 =L0 €96 69,20 +17.5 +0.Th 0 L33 +b,50 (.52
0.b7y 0,428 0,012 0,BhO 40,035 [¢] -0, 1 Gh,T O GM60 0 413.0 40,55 1,25 45,83 7.33
0485 0,40 0,012 G.h%2 40,033 ¢ 0 G6.9 66,50 +17.5 40,74 1,36 +5,50 153
O 4B 0438 0,011 0,49 +0,036 o 0 €16 €1,60 +21.% 40,91 1,5  +(,00 7,48
0,321 0,311 C,00L 0,312 40,00y 0 0 0.9 0,9 40,9 +0.04 - +1,50 .20
0,232 0,208 0 0,208  +0, 024 -- - 0 ¢ ¢ o -- +4,00 3. h7
Test 26
0,090 0,0kU 1,000t 0,040 +0,040 [} 20,2 22,20 +22,2 +1,92 .- +8,34 0. 67
Results prior tu b msec lost
0,070 0,020 1,200 0,020 40,050 +5,3 3u4 0 40,70 +7.2 40,49 l,21 48,33 0.33
0,1%0 0,099 1,200 0,095 +0,0%5 +2,6 37,2  39.80 +7.0 +0.48 1.2l 49,17 1.8
0,270 0,178 1,200 0,178 +0,092 fé +L.3 38,9 Lo,20 +7.° #0,51 1,24 +1%.33 2,97
0,390 L,275% 1,300  0,27% +0,07Y o 2,2 ho,2 38,00 +6,0 +0,h1 1,19  +12,%0 h.ool
0,10 0,399 L300 0,395 +40.0% -3, ho,2 36,80 +5,0 40,34 L1y 49,17 4,92
0,45 0,410 1,000 0,410 +0.0k0 -2,8 0 37,9 3b,70 43,0 40,21 L,09 46,67 6,83
0,500 0,M8 1,100 0,848 40,072 ] -0.8  3h0 33,20 +2,5 40,17 1,09 48,07 747
G, L4700 0,4b3 1,000 0,43 w0027 S d 31,3 31,30 +3,0 +0,2L 1,10  +4,50 7,38
0075 Ghh3 O Y0 Obkd 40,030 [ 29,% 24,50 +7.5 40,51 1,34 45,33 7. 38
0,805 0,281 0 0,241 +0,02h 0 %} 0 o 0 - +, 00 hooz
Test 27A
6,002 C,00h 0,070t 0,00k <0, 002 V3.8 12,20 16,00 =ll.Y <065 058 20,33 0,07
0,016 (,01% 0,30 0,015 40,001 bt 26,80 3100 +1,0 40,00 1,0h 40,17 0,24
G,0h% 0,039 0,650 0,039 10,00 3,8 37,4 LL,20  +410,0 0,57 1,32 +1,00 C, 6%
0,110 G088 0,750 0,088 +0,0Lp o LU L k2% +11,9 40,05 1,37 42,00 63
(195 0,130 0 Boo 0,13k +0.021 g 0,2 WL N1 60 4115 40,65 L,39 43,50 2.23
L33
0,00 09 0,80 0,169 +0,002 ) L0 k2,2 W20 +11.0 40,62 1,37 +3.67 2,82
2% 0,201 L 0G0 0,221 40,02y E\ =200 1,6 38,90  +10,0 40,57  1,3h +4,83 .68
0,265 0,201 LU00 0,261  +0,00h - -2 WLk 38,90 +10,0 40,97 L3k #h,00 b3y
U, 300 €276 1,050 0,276 40,024 3 -1 b 3700 +8.5 40,48 1,29 b, 00 b, 60
0,300 0,275 L0 0,279 40,02 -0.8 3 36,00 +8,5 +0, 48 131 eh It h, ol
0,90 0,270 G900 0,270  +L, 020 v 3L,7  3L70 +5.9 #0.31 1,22 43,33 b, vo
0,290 0,270 0,85 0,270  +0,020 0 28.h 28,40 +0,9 +0,37 1,29 +3.33 h,v0
0,169 0,160 ¢ 0,160 +0,U04 0 d 0 s} o ¢} +1,50 2,67
0,7 0,012 0,100t 0,012  -0,009 1.4 21,8 29,30 6.4 -0,3 0,82 -0,83 ¢, 20
0,038 o,0h2 L,10¢ 0,0k2  -G,00h +, 8 36,5 L2,3 +3,0 +0,16 1,07 -0,67 [VAY{V]
0,083 0,082 1,300 0,083 0 +3.3 he,h o by U +5,0 0,26 1,12 4] 1,38
(192 0,170 1,500 0,170 +0,012 b1 +1.4 L8,2  hLy,00 +8,0 +0,42  L.20 +2,00 2,83
0,287 0,292 L6UG 0,252  +0,03Y B <Lh by, b8, 20 +7.5 40,39 L 18 +4,83 L, 20
0,419 0,330 LU 0,33 40,041 8 <31 9Ll L4800 +7.5 40,39 1,18 +6,83 Vol
L2 0,290 LGOO 0,3yC 40,033 E, =31 5.0 UWBLo +8,0 40,42 L1G +5,50 6, 5u
O 0,h0% L6600 0,805 40,051 =] -2,8 50,0 hW7.20 +0,% +0.36 1,17 8,00 [O% D)
vy oo Lo 00 40,003 k] -1,0 W60 by,00 +h,y s020 0 LIL 47,17 0,63
040 0,397 L1200 0,397 40,043 0 3yh 39,00 41,9 40,08 1,04 1,1 6,062
0,031 G, 4y L1006 Go39% 0,036 o 35,0 5,00 +1,0 40,26 1,17 46,00 6,00
G0 e ouy oo U 0,02 ( Lt L, (0 +hn 0,00 co +h, 1Y h,ot

{Cont inued)

* jesults measurably attected ty reflections,

v Alfected ty reflections ami/m' reduced rurface pr

T

1 Multiply value by 1o
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Table 6 (Concluded)

— Dimensionless Parameters

P”S:‘m’ Force per Unit Area e““’; Deflection
t ——-EE—_-— Deflections, in. Acting on Top of Device, psi arp 2P AD 5,1,
msec Ps Ps DS S5 4y DT AD Damping Inertia Spring PT Ap Ly PS TR T A
Test 27C
2 46.5 0 o 0.250¢ 0.25 ﬁ -0.25b)< +4.6 8.0 12,60 -34.0 -1.77 0.27 -0.004 0. 0004
10~ 10"
3 952.5 0.010 0.010 0,600 0,010 -0,6 x +9.9 19.0 28,90 -23,5 -1.7 0.55 -0.010 0.1700
1054

4 60.5 0.070 0,050 1,900 0,050 +0,020 5 49,6 52.6 62,20 +1.5 +0,08 1,03 +3.300 0.8300

6 64,0 o 0.240 0,210 2,200 0,210 +0,030 g +h.6 67.9 72.50 +8.5 +0.44 1,13 +5.000 3. 5000

7 64,0 1§ 0.330 0,290 2,300 0.290 +0, 040 8 +3.1 72,3 75.40 +11.5 +0.60 1.18 +6.700 L, 8000

8 63.8 @ 0.410 0,350 2,400 0.350 +0.060 % +2.1  76.7 78.80 +415.0 +0.78 1.24 +10.000 5. 8000
10 63.5 8 0.580 0.480 2,500 0,480 +0,100 K =1.5 80.4 78,90 +15.4 +0.80 1.2k +16,700 8. 0000
12 63.0 8 0.730 0.610 2,600 0.0 +0,120 a -h,2 82,6 178,40 +15.4 +0.80 1.24 +20.000 10, 2000
1h* 6350 % 0.860 0,740 2.600 0,740 +0,120 =] =5.0 84,0 79.00 +16,0 +0.83 1.25 +20.000 12. 3000
16% 62.7 0.930 0,820 2,600 0.820 +0,110 =€ 83.3 78.70 +16.0 +0.83 1.26 +18.300 13.7000
20% 62,0 0.950 0,850 2,400 0.850 +0,100 -2.3 76.0 73.70 +11.5 +0.60 1..19 +16.700 14, 2000
100%* Lh.0 0,910 0,850 1.200 0.850 +0,060 0 54,8 54,80 +11.0 +0.57 1.2% +10.000 14,2000
500 0 0.634 0,586 © 0.586 +0,0L8 0 0 (o) 0 0 - +8.000 9., 8000

Test 28

Most of instrumentation lost during test

* Results measurably affected by reflections.
s+ Affected by reflections and/or reduced surface pressure.
+ Multiply value by 10=4 (
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Fig. 1. Analytical and experimental study
by Engesser

(o) b)

Fig. 2. Earth pressure phenomena in locally
stressed fills by Terzaghi (1919)
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b. EFFECTS OF MODULUS

Monfore's distribution of pressure

as determined by elastic analysis
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Fig. 4. Distribution of arching
stresses from an elastic solution
by Finn
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{a) GEOMETRY AND BOUNDARY CONDITIONS
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(c) PASSIVE ARCHING - p >> g,
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(d) ELASTIC SITUATION - p =0,

Fig. 5. Circumferential stress distribution from an elastoplastic
solution by Sirieys as modified by Hendron (1968)
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I == SLIP PLANES
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: : -"f‘.'-r-' LU ”%{'"
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a - I dx
[ | K h % .
L L | 9 —b—? 1<— q
KR |
i ¥, ' Ll
I P
N
- STRUCTURE
. SOOF p = VERTICAL STRESS
q = HORIZONTAL STRESS
E b ' 7= SHEARING STRESS
L = WIDTH OR LENGTH OF
STRUCTURE
v, = DEFLECTION OF ROOF
u = DEFLECTION OF SOIL
AT ANY DEPTH
a. ASSUMED FORCE FIELD
T
[ ]
Tt p—  ——=
1% CONSTANT
v
1
b. ASSUMED VARIATION OF SHEARING STRESS
VERSUS DISPLACEMENT
M N

C. VARIATION OF DISPLACEMENT AND SHEARING STRESS WITH DEPTH

A+ Bp
AT Ey

LOG
- —CA8E b0 ow * v T ST

A AWD B ARE CONSTANTS

d. VARIATION OF STRESS WITH DEPTH

Fig. 6. Calculation of arching loads by Newmark and
Haltiwanger
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% INSTRUMENTATION PO

;. GIt A - N =3 \%
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. 7

Fig. 7. Small Blast Load Generator facilities (SBIG)

a. Normal diaphragm b. "Rolled top" diaphragm

Fig. 8. Protective diaphragms
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