AD-A037 145  MILITARY TRAFFIC MANAGEMENT COMMAND TRANSPORTATION EN==ETC F/@ 13/%
DYNAMIC TESTS ON WOOD=NATL JOINTS.(U
APR 75 '

UNCLASSIFIED







DYNAMIC TESTS ON
WOOD=-NAIL JOINTS

/ A JOINT TESTING PROGRAM CONDUCTED BY
THE MILITARY TRAFFIC MANAGEMENT COMMAND
AND US ARMY MATERIAL DEVELOPMENT AND
READINESS COMMAND.

DD C
VR AR
 MAR 21 1977 IU,
OLIU G
A -
"9*51_ St |
Appiovea for . sleuse;
Distribution _I...-.:;—J !




*# * ABSTRACT * *

“Approximately 250 dynamic tests have been performed on eight types of
wood=nailed joints. Due to the delay in delivery of high carbon
nails, a complete set of tests could not be completed until April 1975.

">This interim report presents the results for one type of wood-nail ioinf.x
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PART |
BACKGROUND INFORMATION

Descriptions of laboratory procedures, equipment, and test material were
included in a report titled, "Transportability Criteria for Cargo Restraints",
dated July 1974. Included in the report is information describing the reason

for the joint project,

The present test plan specifies testing of eight wood=nailed joints. Some
laboratory tests have been performed on all eight specimens. However,
only test specimen 1 has been completed because the high carbon coated

nails were difficult to procure.

This report describes the procedures that are used to present the test results.
Basically, it describes the procedures used after the laboratory test data are

stored on the magnetic tapes.




PART I
DATA REDUCTION

A. EQUIPMENT:
Raw data stored on magnetic tapes were used to obtain digital data for
evaluating the strength of the wood joints. A skematic, Figure 1, can help

describe the process.

1. TAPE RECORDER:

The magnetic tape containing the raw data is read by this tape recorder.

2. A/D CONVERTER:

Before the raw data can be used in the computer it must be converted
from Analog to Digital format. In the Analog format the data are continuous
and therefore form a curve. To convert to Digital form, the curve is read at
specific intervals starting from o designated location. The designated location
is obtained by having the computer analyze the readings for Channel 1. The
data for Channel 1 are compared until 10 readings having progressing values
are found. Then it returns to the first of the ten readings and takes the
prior 30 readings and uses those for computing the time zero value or base-
line reading. Since electrical noise can cause some readings to be high and
can distort the baseline reading, the computer will determine the standard
deviation and will disregard any value that is greater than 2 Sigma in the re-
calculation of the zero value. In addition to the statistical procedure for re=
ducing the effect of noise, a filter is used on Channel 1, Details for this
filter are shown in Figure 2. The effect of the filter can be seen by comparing

Figures 3 and 4.
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. DATA AFTER PASSING THROUGH THE ELECTRONIC FILTER.,

FIGURE 4




3. ELECTRONIC DATA TERMINAL:

This is the device used to input instructions and data to the computer,
and it is also used to provide a hard copy of selected output from the
computer,

4. COMPUTER:

All computations and repetitive type operations are performed by this

electronic brain,

5. DISC AND TAPE TRANSPORT:

Output from the computer is stored on a computer disc and also on
magnetic tape.
B. PROCEDURE:

1. The magnetic tape containing raw data from the laboratory tests is
placed on the tape recorder. Using earphones to hear the calibration in-
formation for each of the six channels, the tape recorder channels are ad-
justed to yield voltage readings comparable to those recorded in the instru-
mentation van. This procedure will reduce the error in using two tape re-
corders to record and play back the information.

2, By placing a magnetic tape on the tape transport the computer system
is ready for operation. After calling up the program from the computer file,
the computer will instruct the operator to enter the ten digit test run number.
The run number is described as follows:

XX XX X XXX XX

g & L = Impact Number
L Position number where dolly was released

Sample Number
Tast Schedule
Test Specimen Number

7
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When the computer receives the tenth digit number it will print "is number
right?" and "is Analog tape ready?" If the answers are yes, activation of the
return key will advance the computer to the next step. If the answers are

no, then a "NN" reply will instruct the computer to request the test run
number again. A copy of the program is presented as Appendix 1. After the
computer receives the correct number and the two questions are answered,

the computer will wait for the data from the magnetic tape. The data are
entered by the operator starting the tape recorder, and while listening to the
audible countdown for the impact, a switch is activated between the audible
count of two and one. The switch aliows the data to be processed through the
Analog/Digital (A/D) converter to the computer. Only one-half second of
data is analyzed after the computer establishes zero time. A summary of the
data is printed on paper in the electronic data terminal. An explanation of

the information included in the summary is presented below.

Channel Channel Channel Channel Channel Channel

1 2 3 4 5 6
*
xxxxx0/  xxxxx0/  xxx/Xx  XXX/XX  XXX/XX  XX/XXX Zero reference
xxxxx0/  xxxxx0/  xxx/Xx  XXX/XX  XXX/XX  XX/XXX Maximum value
xxxxx0/  xxxxx0/  xxx/Xx = xxx/XX  XXX/XX  XX/XXX Minimum valuve
XXXXX XXXXX XXXXX XXXXX XXXXX XX XXX Remainder
xxxxx/  xxxxx/  XX/XXX  XX/XXX  XX/XXX  XX/XXXX Area under curve
* % %
. XXX /XK ** anamme XX/XXX o000t oo

* / Shows location of decimal point.
** Work = (Area under curve for Channel 2) x (Area under curve for Channel &) +

( [Time duration of impact] 2, which is a fixed value for computational
L purposes, 0,5 Sec
Displacement at 0.5 Sec ofter impact (Permanent displacement)

8
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The Digital data and summary are stored on the disc and magnetic tape.
Each impact requires the operator to repeat the above procedure from the
step of calling up the program,

3. Since each test may have approximately thirty impacts, another
computer program is used to obtain data for plotting a curve that will best \
represent the data results for two variables. The program shown as Appendix 2 ‘
utilizes the least squares method and the Gauss elimination process of solving
simultaneous equations.

4. When the program is used, the first information that must be supplied
to the computer through the electronic data terminal is the degree of poly=
nomial the user desires the equation to be. The maximum degree is 10. As
a general rule, the higher the degree of the polynomial the more the best=fit
curve will respond to deflections in the data. After the computer receives the
two digit number it will request the x and y values of the data points. The
valves must be in the following form:

XX JXXYY oYY
At the conclusion of the data input, the operator must input "00.0000.00" to
have the computer process the data, Output from the computer will give co-
efficients for each power of the equation. Then it will request the operator
to enter x values for plotting the best=fit curve. When the value is entered
and the return key is depressed, the computer will calculate the corresponding
y value and have the x and y values printed on the paper in the data terminal.

The computer will accept x values until 00.00 is entered. Because zeroes are

used to signal the computer that the input is completed, all input values must




be greater than zero.
C. RESULTS:

Summaries from the computer output for the impacts are numerous and
are considered uneconomical to publish. The summaries were analyzed and
condensed to show the yield and maximum forces that the various samples with=-
stood. These results are shown in Appendix 3. The data for the dolly im=
pact force; dolly, hammer, and specimen accelerations; permanent displace=
ments; and total displacement are obtained from the impacts that provide the

yield oand maximum forces on the hammer.

10



PARY Il
DATA EVALUATION

A, DATA EVALUATION:

1. Data evaluation will be discussed by describing the parameters
used in the tables, and by giving other details that may be of interest.
2. Refer to the column headings in Appendix 3.

B. TEST NUMBER: (Column 1) . This number representa the test speci-

men number and the test schedule number. For example, 1-6 means that the
data is for Test Specimen 1, Test Schedule 6 (See Appendix 4). Information
provided under this number provides a brief description of the test specimen.
The phrase "Oak on WH" means that the blocking or test specimen material
is oak and the floor material is Western Hemlock. The nails are described
by a phrase similar to "50d HCB" which represents a 50 penny high carbon
nail with a bright finish,

e RUN NUMBER: (Column 2). The sequential order in which the samples

were tested,

D. MOISTURE CONTENT: (Column 3). Readings obtained by using the

moisture detector.

E. DOLLY WEIGHT: (Column 5). The weight of the dolly including the

hammer weight. Without including the weight of the hammer, the dolly
weighs 1514 pounds.

F. DOLLY IMPACT FORCE: (Column &), For this column and the remain=-

ing columns, except the hammer weight in Appendix 3, there are two lines of

data for each run number, The first line contains data based on the impact

1
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that produces the yield point described under "Hammer Impact Force". The
second line is based on the impact that produces the maximum value for the
hammer impact force, On the computer printout, the dolly impact force is
located in the first column and second row of each impact. A zero must be
added to obtain the actual valve. The dolly force shown on the first line of
each run in the referenced appendix is obtained from the last impact in the
yield point range, refer to Listing 1 Test Run Number 0106106120,

G. DOLLY ACCELERATION: (Column 7). Dolly vibrations are measured

by a mechanical transducer with an electrical output. At low frequencies
relative to the natural frequency of the transducer, the transducer acts as an
accelerometer. Primarily, because of this characteristic and because the fre-
quencies of the components are difficult to measure, the acceleration data
should not be given a high degree of importance. The dolly acceieration is
located in fourth column and the second row of each computer printed data
summary. See last sentence in "Dolly Impact Force" for selection of value
used in the appendix.

H. HAMMER WEIGHT: "Hammer" is the nomenclature for the load cell

transducer ossembly and the control weights. The hammer weight is changed
by adding or removing metal slabs to provide sufficient number of impacts to

locate a yielu point and maximum force the specimen will sustain.

l. HAMMER IMPACT FORCE:

1. This is the most important value in the data listing. It is the

peak value of the dynamic force input into the test specimen, On the com=-

puter printed output it is the value in the second column and second row.

12




A zero must be added to obtain the actual valve. The value of the hammer
impact force shown in the first line of each run in Appendix 3 is an arith-
metic average value of several impacts in the yield point range. This value
is the yield point for the specimen. "Yield Point" as used in this report is
determined somewhat different than the procedure used to locate the point in
materials like metals == that is, to plot a stress=strain curve. Before explain-
ing the procedure, a description of the yield point will be given. Consider
the curves shown on Figure 5. The scale on the left is used to read the two
upper curves; however, the bottom curve must use the scale on the right.

The calibration curve is not used to determine the yield point but is included
to show the force that would result if the specimen was a solid mass, that is,
a single piece of lumber instead of a najled joint. Observe the lower curve
which is a plot of the permanent displacement versus the distance up the ramp
on the conbur type incline ramp. There are two locations where the curve
could be considered flat. The second flat portion is considered to be the lo=
cation of the yield point. Since the force on the cleat or hammer impact
force fluctuates within that corresponding flat range, the force is arithmeti=
cally averaged for several impacts.

2, The procedure for caiculating the yield point can be explained by
using a sample of the computer printout, Listing 1. Observe the number in the
fourth column and sixth row which is the permanent displacement. Starting at
test run nimber 0106105116, the number is =00127. The negative sign means

that the wire length in the displacement transducer is decreasing, which is

13
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correct for the direction the transducer is mounted. The decimal point is
located three digits from right. Therefore, the permanent displacement is
0.127 inch. Continue to observe the number in the same location for each
succeeding impacts. The numbers are 0.127, 0.133, 0.136, 0.145, 0.133,
0.153, 0.190, and 0.215. By comparing the values you can see that the
first five values do not have a large difference nor do they continue to in-
crease, This indicates that the yield point includes the impacts prior to and
including impact 20 or test run number 0106106120, To determine the number
of impacts to include in the averaging of the hammer impact force, the force
values (second column, second row) must also be observed. If these values
do not vary much or if the difference between the highest value and lowest
value are within 80 ( 800 Ibs ) then the numbers can be averaged. If the
range is more than 80, reduce the lowest number impact until the range is
acceptable. The "80" value is an arbitrarily selected number. The last im=-
pact in the range, 0106106120, is used to obtain the information for the other
variables that are recorded on Line 1 in Appendix 3.

3. To verify the procedure for determining the yield point, a special
test was performed ( Test 1-34 ). Components for the joint were same as
those for Test 1=30. Instead of increasing the force on the specimen until
failure occurred, the dolly release point was increased until it reached the
position corresponding to the beginning of the yield point range of Test 1-30.
At that position, the dolly was released twenty times. To complete the test,
the dolly release point was increased until failure occurred,

4, Results of that test are shown in Figure 6. Note that the twenty

17
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extra impacts did not adversely affect the shape of the curve. Based on
these results it is concluded that the procedure for determining the yield
point is acceptable .

5. The second line for each run in Appendix 3 is for the maximum
force the specimen withstood. Again the dolly force, dolly acceleration,
permanent displacement, etc. correspond to the impact that gives the maxi-
mum force on the specimen.

6. The data in Appendix 3 were obtained from the computer printout
without using the computer to determine a best=fit curve to represent the
data. It was concluded that application of the best=fit curve was too time
consuming for the benefit that it would give.

Je HAMMER ACCELERATION:

The hammer acceleration for each impact is found in the computer
printout at the fifth column and second row. The decimal point is located
two digits from the right.

K. SPECIMEN ACCELERATION:

Care must be exercised in using the computer printout to locate the
number for the specimen acceleration. The accelerometer is mounted on the
specimen in a direction that is 180 degrees from the direction the other
accelerometers are mounted, Some of the personnel that operated the in=
strumentation van would change the polarity of the data signals from the
transducer; therefore, the acceleration signals would be positive. The lo=

cation on the computer printout would then be Column 3 and Row 2. However,

19




if the polarity were not changed, the location would be Column 3 and
Row 3. The decimal point is located two digits from the right.

L, PERMANENT DISPLACEMENT :

As mentioned earlier, the permanent displacement was recorded on
the computer printout at location, Column 4 and Row 6. Decimal point
is located three digits from right. This value represents the displacement of
the cleat at 0.5 second after impact.

M. TOTAL DISPLACEMENT:

Total displacement is the sum of the permanent displacement and the
displacement caused by the dynamic force. It is obtained by adding the
values from Column 6, Rows two and three. Decimal point is located three

digits from right.

20




PART IV
DISCUSSION

A. In the discussion and use of the test results, there is one important
factor that must be considered, Each test was performed only three times,
and the lumber for those three runs may have come from the same board.
This will prevent the use of statistical analysis in determining a degree of
confidence for the data. However, the data does present some interesting
results.

B. Observe the data in Table 1. The strength of the joints can be
combined into four groups. The first group would consist of Oak on Odgk
using 50d high carbon, coated nails. The next eleven joints would be
Group . Group Il would consist of the next eight joints. Again, only
one joint would constitute a group = Group IV. Because the maximum
strength for an ook on oak joint using 50d low carbon coated nails is high,
it may belong in Group Il instead of Group IlI.

C. To show the effect of changing the materials in the joint, consider
Table 2. The first two groupings shows the effect of specific gravity on the
strength of the joint., Comporing the average yield and maximum strengths
show that a change in the specific gravity of the blocking material procuces
a negligible effect on the joint strength. However, a change in the specific
gravity of the floor material produces o corresponding change in the strength
of the joint. In considering the results from Test 1=1 and 1-25, no explanation
can be given for the small difference between the two values considering the
other tests in that group do show significant differences.

D. The next four groupings show the effect of nail size. Even though

2




TABLE |. Test Results. Yield and Maximum Strengths in Order of Decreasing
Yield Strengths.
o 9 s’;? N
% / oy <
¥ 58 /8 RSSO /5§ 5 A E P
S S L EXess s /28 s8 W f
°F & SRS /< T oo S
(22
Oak Oak 1741 | 3113[ 50d | 1040T Coated [1-31 | |
Oak S. Pine 1293 | 1574| 50d |[1040T Bright 1-25
Oak Oak 1290 | 2055|50d |L. Carbon |Bright 1-15
Oak Oak 1279 | 1646| 50d |1040T Bright 1-1
Oak Oak 1272 | 1969| 40d |1040T Coated | 1=17
Engleman Oak 1237 | 1742 50d |1040T Bright 1-12
Spruce
S. Pine IOak 1209 | 1577| 50d |1040T Bright 1=14 | I
W. Hemlock |Oak 1192 | 1804| 80d | 1040T Bright 1-11
Oak S. Pine 1118 | 1691| 50d |1040T Coated | 1-26
Engleman Oak 1115 | 1699] 50d |1040T Bright 1-13
Spruce
W. Hemlock [Oak 1113 | 1695| 50d |1040T Bright 1810
Douglas Fir  |Oak | 1058 | 1760] 50d |1040T Bright 1-8
Oak Douglas Fir | 1049 | 1426[50d |1040T Bright 1-4/
1-23
Oak W. Hemlock | 1038 | 1450| 50d |1040T Coated | 1-28
Oak Douglas Fir 1024 | 1464] 50d |1040T Coated 1-24
Oak Oak 938 | 1778/ 50d |L. Carbon |Coated | 1-16 | IiI
Oak Oak 931 | 1212{ 40d |{1040T Bright 1-18
Oak Oak 836 | 1508{ 40d |L. Carbon |Coated | 1-19
Oak Oak 834 | 1342| 40d (L. Carbon |[Bright 1-20
Qak E. Spruce 804 | 1414, 50d | 1040T Coated 1-30
Oak W. Hemlock 777 | 1435 50d |1040T Bright 1=6/
1+27
Oak Engleman 687 | 1119 50d |1040T Bright 1-7/ 1 WV
1-29
* Based on 3 #amples. Force |per noT
l 22




some of the results do not show an appreciable difference, it can be con-
cluded that nail size affects the results. However, the data do not indi=
cate if the nail diameter or depth of penetration contributes the major portion
of the effect. This is because the nail diameter and length increase with nail
size and it would be difficult to determine the effect of either parameter
without manufacturing special nails.
B The next seven pairs in the table show the effect of nail coating.
With the exception of oak on oak, the coating did not appreciably affect the
strength. To reduce the possibility of time affecting the strength of coated
nails, most of the joints were tested within one hour after they were nailed.
| The only comment on the last two pairs in Table 2 is that no explanation
can be furnished until additional data are analyzed from other specimens.

The data have not been corrected for moisture contents above or below
12%.
G, By just comparing yield and maximum strengths without knowledge of
the strength curve could cause a user of the data to overlook features that
could otherwise be used. The curves in Figure 7 show how specific gravity
affects the slope of the curve. A joint made of high specific gravity lumber
like oak (for example Test 1-1) will have a steep slope. The yield point is
located near the relative sharp break in the curve. This means that the joint
will not withstand much additional force before the maximum force is obtained.
However, o joint constructed of oak nailed onto Western Hemlock (for example
Test 1-6) the yield point is almost one=half the moximum strength. Therefore,

o designer may be able to use the oak/Western Hemlock joint without a safety

23
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TABLE 2,

Test Results.

Comparisons. of Joint Materials.

Iest Yield Strength, Lb/Nail Max Strength, Lb/Nail
Number | Variable 1 9 3 AV i 2 3 AV
1-1 Sp.?B/Sp. 1355 1357 | 1124 | 1279 | 1788 | 1600 | 1550 | 1646
053/0.63
1-25 [0.63/0.55 [1178 1455 [ 1245 | 1293 | 1663 | 1600 | 1460 | 1574
1-23 [ 0.63/0.50 |1154 1053 940 | 1049 || 1410 | 1583 | 1285 | 1426
1-6 0.63/0.45 | 785 881 666 777 || 1415 | 1503 | 1388 | 1435
1-7 0.63/0.35 | 683 646 731 687 | 1140 [ 1030 | 1188 | 1119
1-14 | 0.55/0.63 |1232 1131 | 1264 1209% 1598 | 1538 | 1595 | 1577
1-8 0.50/0.63 | 884 1274 | 1015 | 1058 || 1738 | 1898 | 1645 | 1760
1-9 0.50/0.63 |1035 1071 | 1051 | 1052 | 1395 | 1410 | 1398 | 1401
1-10 | 0.45/0.63 | 1087 1094 | 1158 | 1113 | 1718 | 1718 | 1650 | 1695
1-11 [ 0.45/0.63 | 1168 1183 | 1224 | 1192 || 1730 | 1858 | 1830 | 1806
1-12 [ 0.35/0.63 [1275 1095 | 1340 | 1237 || 1930 | 1515 | 1780 | 1742
1-13 [ 0.35/0.63 |1097 1150 | 1099 | 1115 || 1570 | 1780 | 1748 | 1699
mlm 983 938jlr 1540 | 1835 | 1958 | 1778
1-19 | 40 LCC 652 878 978 836 || 1555 | 1473 | 1498 | 1509
1-22 | 30 LCC 622 651 729 667 838 | 913 95 | 905
1-15 | 50 LCE 1228 1506 | 1136 | 1290 || 2238 | 2048 | 1880 | 2055
1-20 | 40 LCE 845 813 844 834 | 1430 | 1218 | 1378 | 1342
1-32 | 30 LCB 730 - 623 677 || 1308 | 1268 | 1553 | 1376
1-31 | 50 HCC 1714 1802 | 1708 | 1741 | 2503 { 3484 | 3353 | 3113
1-17 | 40 HCC 1169 1422 | 1224 | 1272 || 2030 | 1928 | 1950 | 1969
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est Yield Strength. Lb/Nail |  Max Strength, Lb/Nai
Number | Variable 1 53 3 AV 11 2 3 AV
1-21 |30 HCC 1458 | 1390 1208 | 1352 I 1930 | 1980 | 2010 |1973
1-1 50 HCB 1355 | 1357 124 [ 1279 | 1788 [1600 | 1550 |1646
1-18 |40 HCB 974 827 1069 | 931 [ 1305 | 1115 | 1315 |1212
853 1113
1-33 |30 HCB 1084 | 11 1103 | 1099 || 1460 [ 1543 | 1505 |1503
-1 50 HCB 1355 | 1357 1124 | 1279 || 1788 | 1600 | 1550 | 1646
Oak /Oak
1-31 150 HCC 1714 | 1802 1708 | 1741 || 2503 | 3484 | 3353 |3113
QOak /Oak
1-25 |50 HCB 1178 | 1455 1245 | 1293 | 1663 | 1600 | 1460 | 1574
Oak/5.P.
1-26 |50 HCC 983 | 1239 131 | 118 §| 1720 [ 1695 | 1658 | 1691
Oak /5. P. #
1-23 |50 HCB 1154 | 1053 940 | 1049 §| 1410 | 1583 | 1285 | 1426
Oak/D .F.
1-24 |50 HCC 1071 91 1090 | 1024 § 1525 | 1488 | 1378 | 1464
Oak/D.F.
1-6 or |50 | 785 | 881 666 1 777 | 1415 | 1503 | 1388 [ 1435
=27 |Ook, . .H.
1-28 |50 HCC 1001 990 1124 | 1038 § 1420 | 1400 | 1530 | 1450
Oak/W.H.
1-7 or |50 HCB 483 646 731 687JT 1140 [ 1030 | 1188 [ 1119
Oak /£ .S.
1-30 |50 HCC 824 971 618| 804 §| 1338 | 1423 | 1480 | 1414
Oak £ .S.
1-18 | 40 HCB 974 827 1069] 931 § 1305 [ 1115 | 1315 | 1212
Oak /Oak 853 113
1-17 | 40 HCC 1169 | 1422 1224 | 1272 | 2030 | 1928 | 1950 | 1969
Oak/Oak
1-20 |40 LCB 845 813 ga4| 834 § 1430 | 1218 | 1378 | 1342
Oak /Oak

25




——

26

fest j Yield Strength. Lb/Nail Max_Strength, Lb/Nail
Number | Variable 1 2 3 1 3 AV
1-19 40 LCC 652 878 978 1555 1498 11509
Oak/Oak
1-31 50 HCC 1714 1802 1708 2503 3353 (3113
1-16 |50 LCC 767 1064 983 1540 1958 |1778
1-1 0 HCB 1355 1167 1124 1788 1550 {1646
1-15 |50 LCB 1228 1506 1136 2238 1880 2055
SP,GB/Sp.G;T = Speci ficGravity of Blo erial /S
Gravity of Floor Mate Sdecific
Variops SpeciT of Wogd are Lfsted Bel
Wood Specifid
Oak 0.63
Southern Pi 0.55
Douglas Fir 0.50
Western Hemlock 0.45
Engleman Sgruce 0.35




factor whereas he may not be comfortable using an ocak/oak joint like

Test 1-1 without a safety factor.

H. It is also interesting to note on Figure 7 that the yield point is lo-
cated near 0.1 inch of permanent displacement, Or in other words, a
joint can be considered a failure when the joint members are displaced

1/8 inch ( this is not a momentarily displacement due to a dynamic force ).
l. No tests were conducted to determine the effects of improperly pre-
drilled holes for large nails. Also no efforts were made to measure the effect

of weod grain orientation with respect to the nail, i.e., wood grains are

perpendicular, or parallel, or at an angle to the nails.

27




7 W
//
/ \\
G | //’ 3 \
v
[0) ————————

51
(2]
@®
-
o
S
- .
o
g
w /
o 'l
& /
c 34 YIELD POINT
w LEGEND
g / " —0——x——  TEST 1-6, RUN |
o —————-- TEST 1-28, RUN |

- TEST 1-1, RUN 3
! —— -=-—— TEST 1-10, RUN 2

2

| 4

0 + + + + + 4

0 0.1 0.2 - 0.3 0.4 0.5 0.6
PERMANENT  DISPLACEMENT, INCH
FIGURE 7. COMPARISON OF STRENGTH CHARACTERISTIC FOR SEVERAL TESTS.

28

e



APPENDIX |




[ DATE | APPROVED

APPLI

ATILN

MIMC DRTA CUNVERSIIN
AND REDUCTIEN PROGRAM

DARCOM RAM

MUNITION CENTER

ANALYSTS

MTMC DATAH CONVERSIIN
AND REDUCTION PROGRAM

R

28620

1000002

SCALE MR | DATE 12-15-15 |  SHEET |




% 1000002 MTMCSP MTMC DATA REDUCTION PRUGRAM
TITL MTMS DATA REDUCTION PROGRAM
DATRED DSEG
DATA DATREP:X'8000%0:0:0:0:0
DATA DATRED:DATREP-DF CRUB
DATA X*8000DATREP040:0:0:0:0
aT DATA DATRED:O:00
DF DATA X004
IN DATA DATREDBUF 110:0:X'44]"
MTD  DATA DATREDBUF1128:128:X"0042"
MTOL  DATA DATREDYOI0TIC.I0TI0X0042
@ DATA DATREDBUF 1128:128:X°0043"

_ RES 064

BUFI RES 64

IKNT DARTA O

IMX DATR O

IMIN DATR O

IS™M DATAR O
DATAR 0

ISTD DATR O

ILIM DATA 00

ILPSN DATR O

1 DATR O

IST DATAO

J DATR O

Jo DATA O

IEND DATR O

RSUM DARTAR O

IXA DATRO

IfA DATAD

DXX2 DATR O

Y2 DATA O

LFCR EQU X'0DOR'
DATA L2-L1-1%2

L1 DATA LFCRCENTER TEST RUN NUMBER'
DATA LFCRLCTO00000000CSLFCR
DATA L3-L2-Dbe2

L2 DATA LFCRLCTS NUMBER RIGHT??
DATA L4-L3-1»2

L3 DATA LFCRLC'IS ANALDG TAPE RERDY?
DATA L5-L4-1x2

L4 DATA LFCRCND PERK ™ CHANNEL |
DATA 2

LS DATA LFCR
END

DATREP PSEC

RO EQU X'88

Rl EQU X89

R2 EQU X8R
(R 0O

» INPUT TEST RUN NUMBER
§T  0OJ400D-1
BL 24Tl
DATA LI
B 2Nl
DATA BUF:I0

MTMC DATAH CONVERSION A | 28620 1000002

AND REDUCTION PROGRAM

SCALE NR [ DATE 12-15-15 |  SHEET @2




% IS NUMBER CTRRECT ND STRRT DVER
* YES CONTINE

DD LA OO

BC  1lDATREP
x IS ANALDOG TAPE READY NO WAIT
* YES CONTINUE
DTI  BL 20Tl

G0
1.CVTSTR
SERHL
CTRWRD DATA X*23°
CMDWRD DATA X0S00°
OUTWRD DATA 00
LIM _ DATR 625815
* NHEN START SIGNAL FOUND SEQUENTIALLY

&

MTMC DATA CONVERSION
AND REDUCTION PRUGRAM

A | 28620

1000002

SCALE R | DATE 12-15-15 |  SHEET 03




SETB 1l

SETB 110

LR 10

LA 30

LA 40
CVIST2 LA Q.6
CVTST3 LOCR (16:0)R0

BT
&
S
o

ODATAB:3

MIMC DATA CONVERSION
AND REDUCTION PRUGRAM

AR | 28620

1000002

SCALE R | DATE 12-15-75 |  SHEET 04




5

Sog g
Pwﬁaagfggwasaifwafag
= w
2 5

B210

INI

5
7
=

S

DATA _CONVERSION
EDUCTION PRUCGRAM

23

R | 28620 1000002

SCALE NR | DATE 121575 [  SHEET 05




BISI

BIS2

BI8O

Bl8l

Sgswﬁﬁgggﬁmr—r—mmggfﬂaf‘wr—ac_xﬁgar—ar83"0023:0#3398%33"‘
: 4

SXBS %127
02

MIMC DATA CONVERSION
AND REDUCTION PRUGRAM

A

28620

1000002

SCALE NR | DATE 12155 [ SHEET 06




BIg

BI82

Blg4

BIS6

BISS

wrﬁr—gzr-ar‘wﬁmrgggggr—mmggagf‘wr—(ﬁac_/_.]r‘a
>
8

ggggf—wr—
tt

r—=r-
D

3:("2800%sBUF 1+1
SXBS 127

LR 30 °

ST 3B8UFl+4

LA 38

ST 381

BL 2dTI

DATA BUF I+l

MTMC DATA CONVERSION
AND REDUCTION PRUCRAM

R | 28620 1000002

SCALE NR [ DATE 12-1575 |  SHEET 07




BI63

BI61

{ IMIN
algleULHTE ARER UNDER ERCH CURVE

Bi64

MIMC DATA CONVERSION
AND REDUCTION PROCRAM

R | 28620

1000002

SCALE MR | DATE 12-15-15 |  SHEET 08




-~

* CALCULATE FINAL VALUE TF CHANNEL 6
% BRSED ON TWO STD. DEVIRTIONS
G:DATAB+23

B240

i’i""’ﬁ’”’"‘115%558@3‘13?‘3559%—5"ﬂﬁSfﬂﬂ%EgBDS;i’iB'—‘ﬂ‘ﬂST—
:

MIMC DATA CONVERSION
AND REDUCTION PRUCRAM

A | 28620 1000002

SCALE MR [ DATE 121575 [ SHEET 09




B241

B243

B242

B24S

AAZ A FBG O ZBYBY 5T A995A9BG
S
=]
3

33
x TUTPUT CHANNEL 6 RESULTS

Bl

fggﬁgfwr
g

BIS
LA 3*2800%sBUFI+]
8XBS %171
R 3!

3BUFI+4
LA 38

8T 38!
BL 2Tl

3

MIMC DATA CONVERSION
AND REDUCTION PRUGRAM

R | 28620

1000002

SCALE NR [ DATE 121575 [ SHET 10




-~

DATA BUF1+1
B Bl6
x FORMAT TEST DATA TD BINARY DATA
B23S LA 0020
163
OBUF Ia]
-1:8-211
OBUF

LA

ST

ERB

ET OBUF 1+2
ST

L

MRA

R

ST OBUFI1-8

BASSA" ABFADF B

BISO ST 385

x DUTPUT LIBRARY RECTRD TO MAC TAPE
LA 3=MTD

MIMC DARTA CONVERSIDN
AND REDUCTION PRUGRAM

R | 28620

1000002

SCALE N/R | DATE 12-15-75 |  SHEET Ul




-

SXBS %1277

L 38T

AR 3.0ATAB
ST 3MIOI+1

* UTPUT DATA TO MAG TAPE

LA 3=MTOL
SXBS 121
B B2Z1

DXX DATA D

m

DATR O
RES 40

DATAB RES 24000
END

MTMC DATA CONVERSION
AND REDUCTION PRUGRAM

A | 28620

1000002

SCALE MR [ DATE 12-15-75 [ SHEET 12
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REVISIINS

LTR]

DE

APPLICATION

A PRUGRAM FOR _LEAST
SWURRE CURVE FITTING

DARCOM AM
DA

MUNITION CENTER
A ANRLYSIS

A PROCGRAM FOR_LEAST
SQUARE CURVE FITTING

R

28620

1000012

SCAENA [ DATE 195 |

SHEET |




SN IR

tounules LEITIOL R FRDIRFAM FOR
CILRYE FITTING

COMTE 3975

411

-~

H FREOGRFAM KGR LERST
DIMEMI IO S r=0n o

WEITE v
FORMART v ENTER DEGREFR
FEHL = ed o
R T ]2

e I TE v Zams

FORMHT CENTER WRILLEL LF

F FOUYHOMIAL @ 5

s H MDD e

LERZT

TELARE CURYE FITTIMG
LR SR B BT 5 IR S B R s B IO = = 1

e PR

i CINToHED TYFE O, Gonn, 0o
0 20 [=1s201

FEAD sty Toay v
FORMAHT CZFS, =0

IF il v ie 520l
T ITHLUE

LHL =TT

Hiim=1-1
e -=te~

Wl F0 [=1sbin 2
POlv=0. U
Ll 40 =10

FroJr=ka 04 18]
CdT TrHLIE

=M+

DO v [=1en

Dl 20 d=1sr

2 =I+J—.:

IF kR LieSI

HrJa lo=Fok
3 10 79
Helelr=HLM
COMT THLE

Belr=0,0

[ =0 =1 e MM

Betli=Bolor+y s

LOMT THUE

L) =1l [=~a14

Belr=n,0

07 40 Jd=1 MM

Bl |=E|'I t+Y L diel Jreen [ =1
ILANT [HLE

Ie ey

I FE T

A PRIGRAM FOR_LEAST
SQUARE CURVE FITTING

R | 28620

1000012

SCALE N/R

|

DATE 1975 |  SHEET 2
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e
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=1
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Hir e dr=Hl_o 10
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COMT IMLE
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COMT IHLE

FORMAT ([SeF1S, 70
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FORMHT ¢ ENTER YAOUED FOR FLOTTIMG LERST ZOUARRED
I LRy E s s e WHEM FIMIZIHED TYFE 0U, 0
FEHD coe =S 000w T

FIORMAT RS, 20

IF oS4 ida 11000 =t

LOMT THILF

FT=0.10

YY2YT+C il

U 1onn [=s«k

YT=YT+rJre-Teei[—-1"1

LOMTIMLE

WREITE 2 1090 T T

FORMHT (2F 12, 20

B3 TO =440

T IHUE

LA
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TEST SPECIMEN NO. 1
BLOCKING TO FLOOR CONDITIONS

M S R &
S |5 ] T o R o 2
L0 |= |=5|=% 8 o, ¢ 2 g 2
8513 [3o|3=|2E|5h8 |22 Remerks
1 50d |HC B 2 Oak Oak 1=1-1 Displacement gage at top
of 4 X 6
2 |50d [HC B ] Oak Oak Average condition floor !
3 [s0d |HC | B [2 [Ook Oak Fair condition floor |
4 150d |HC B 2 Oak Douglas Fir |
5 |50d [HC B 2 Oak Southern Pine
6 |50d |HC B 2 Oak Western
Hemlock
7 |50d |HC B 2 Oak Engleman
Spruce
8 (50d |HC B Douglas Fir Oak
9 |50d |HC B 2 Douglas Fir (1) |Oak (1) Dense No. 1 ;
10 |50d |HC B 2 Western Oak 1
Hemlock ?
|
11 50d |HC B 2 Western Oak (1) Select Structural No. 1 '
Hemlock (1) ;
12 |50d |HC B 2 Engleman Oak |
Spruce ;
13 |50d |HC [ B |2 [|Englemon Oak (1) Select Structural No. 1 i
Spruce (1)
14 |50d |HC B 2 Southern Pine |Oak
15 |50d |LC | B 2 Oak Oak
16 |50d | LC C 2 Oak Oak
17 HC C 1.5 [Oak Oak
18 |40d | HC | B 1.5 [Oak Oak
19 1404 |LC C 1.5 [Oak Oak
20 |40d |LC B 1.5 | Oak Oak
21 |30d [HC ¢ 1.0 | Oak Oak




Q s * e * * 0‘§_ c han o
S|4 -] © g 8 K]
Lol |=8 = Ko 5 s|l. T 8 8 $
85012 |222£|28|8 &2 ol - e
22 | 30d | LC C 1.0 | Oak {Oak
23 | 50d| HC .| B 2 Oak Douglas Fir
{24 | 50d | HC C 2 Oak Douglas Fir
25 | 50d | HC B 2 Oak Southern Pine
26 | 50d | HC C 2 Oak Southern Pine
27 | 50d | HC B 2 Oak Western
Hemlock
28 | 50d{ HC C 2 Qak Western
Hemlock
29 | 50d| HC B 2 Oak Engleman
Spruce
30 | 50d| HC [ 2 Oak Engleman 1
Spruce
31 | 50d| HC C 2 Oak Oak ;
32 | 30d| LC | B [ 1.0 Oak Oak |
33 | 30d| HC | B [ 1.0 Oak Oak .?
|
S HC |- High Carbpn Nai}] = AISI 1040 4 Tempered, 43 Rockwell C
LC | Low Carboﬁt Nail
B ¢+ Brig I
C | Coated ‘
Figor pengtratign in in¢hes |
Additional| Nail Chomq}erisﬁcs:
Flat |Head |
{Diamond Point .i
Plaig Sha ;
Naifed Vefticallyl into Lumber |
i
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