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Redwood Shrinkage* Expeviment5s.



Redwood Shrinkage.

This investigation was made for the purpose of comparing three types

of shrinkage in redwood.nanely, radial, tangential and longitudinal.

Redwood boards were secured which had been sawed in such a way that

proper samples could be cut from th&im. A quarter sawed board was selected

for the radial samples and eight blocks 4" x 4" x 3/4 " were cut frdm it.

Two pencil lines were drawn across the face of each block, one near each

end. These lines were drawn at right angles to the grain and thus extended

along what would be the radius of a cross section of the log from which

the blocks were removed. Each line was marked A or B, the blocks numb-

ered and the length df A and B recorded for each block. This first

measurement was made of course with the block In an air dry condition.

Four blocks were placed in a tank to soak and four were placed in

a dry kiln.At the end of one week the lines 'on each block were remeasured

and the results recorded.. The same was done at the end of three weeks

and since there was no great difference between these measurements and

those at the end of the first week.they were used to compute the per-.

centages shown in Table No. 1. The above measurements along with the.

individual line percentages can be seen in the tables under Radial

Shrinkage.

In studying the tangential shrinkage the procedure was essentially

the same. In this case however it was necessary to select the blocks

from boards that had been "slash"sawn. In other words the lines A and B

were drawn along the blocks so that they were tangent to the annual

rings. The decrease and increase in the length of the penciled lines

due to kiln drying and soaking respectively can be seen in the tables

under Tangential Shrinkage. The average percentages of increase and

decrease are shown in Table 1 along with thse of Padial and longitudinal

shrinkage.

The study of the longitudinal shrinkage required a slightly

different procedure. Four foot sticks twoeinchestequare were selected

these sticks having been cut lengthwise of the log. Near each end of
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a stick a rivet was placed and driven in with the head flush with the

wood surface. A cross was scratched on each rivet head and the distance

between the points of intersection measured. After each stick had been so

measured and the distances recorded for the air dry condition, they were

placed in a kiln and remeasured after a period of time as shown in the

tables.' They were then put ir a tank and soaked and later again remeasured

Below are the results as computed from the tables.

Table No. 1

Condition % of Deviation
from Air Dry. Shrinkage
Plus Minus

Soaked 1.46 %
Radial

Kiln Dry 1.77 %

Soaked 1.41 %
Tangential

Kiln Dry 2.62 %

Soaked 0.00 Exp. 1

0.079 % Exp. 2

Kiln Dry 0.113 % Exp. 1 Longitudinal

0.173 % Exp. 2

Since tle longitudinal shrinkage was more greatly desired two

sets of samples were run thru.

An inspection of the tables shows that the longitudinal shrinkage

falls considerably below both radial and tangential. In other words

the length or distance along the grain is less susceptible to weather

conditions than the width or thicknbss. The actual shrinkage or

swelling of a board may appear to be greater in its length than in either

of the other two dimensions, but this is due to the greater length of

boards in comparison to their width or thickness. It is also interesting

to note that the deviation due to drying is much greater that that due

to soaking.
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Radial Shrinkage.

Soaked one weekAir Dry
Length in.

Block Lino Line
No. A B
1 4. 10 4. 10
2 4.io 4.055
3 4.11a 4.lo
4 4.090 4.095

Block
No.
1
2
3
4

Length in.
Line Line

A B
4. 150 4.140
4.150 4. 1 10
4.170 4.170
4.150 4.180

Soaked three weeks
Length in.

Block Line Line
No, A B
1 4.130 4.14-
2 4.15o 4 113
3 4.175 4.175
4 4.150 4.1o

5
6
7
8

4.090 4.090
4.09 4.07
4.085 4.085
4.090 4.085

Kiln
5
6
7
8'

Dried one
4.025
4.020
4.olo
4.015

week
4.020
4.000
4.005
4.000

Kiln
5
6
7
8

Driec three
4.025
4.020
4.oio
4.o13

weeks
4.025
4.00
4.01,
4.000

Percentage Differences in
Due to Different Treatme

Line Lengths
.nts.

Kiln Dried
Diff . in Length %
Line A Line B

Block
No.

2

3
4

Soaked
Diff. in Length %
Line A Line B

1 .22
1.22
1 .46
1.47

Plus
1.34 %
1.35
1 .58
2.08

Block
No.

5
6
7
8

1.59
1.71
1 .84
1.84

Minus
% 1.59%

1 .72
1 .84
2.08

Average percent of
difference or dev-
iation from air dry
condition.

1.46% 1.77 g



-Air Dry
Length in.

Block Line Line
No. A B

1 4.00 4.00
2 4.00 4.015
3 4.02 4.02
4 4.00 4.01
5 4.04 4.03

Tangential Shrinkage

Soaked one week
Length in.

Block Line Line B
No. A
1 4.075 4.065
2 4.o60 4.060
3 4.060 4.055
4 4.05o 4.o55

pg.

Soaked three weeks
Length in.

Block Line Line
No. A B
1 4.070 4.065
2 4.060 4.o6o
3 4.o6 4.o6o
4 4.o6o 4.060
5 4.11o 4.1005 4.11

6
"7
8
9
10

4.04
4.04
4.04
3.99
4.04

4.a3
4.03

4.035
4.oo
4.03

Kiln Dried one
6 3.93
7 3.935
8 3.920
9 3.88

10 3.945

week
3.93
3o925
3.915
3.90
3.930

Kiln
6
7
8
9
10

dried three weeks
3.930 3.935
3.935 3.925
3.920 3.920
3.88 3.90
2.35 3.93

Percentage Differences in Line Lengths
Due to Diffetent Treatments.

Soaked
Block Diff. in Length %
No Line A Line B

Plus
1 1.75 % 1.62 %

Block
No.

6
7
8
9
10

Kiln Dried
Diff. in Lemgth %
Line A Line B

3
4
5

1 .50
0.99
1 .50
1 .73

I.12
0.99
1 .25
1.74

2.72
2.60
2.97
2.76
2.35

Minus
% 2.36

2.60
2.86
2.50
2.48

Average % of difference
or deviation from air
dry condition

2.62%
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Lonsi tud inal Shrinkage . Ex. N.

Stick No.
1

3
4
5
6

Length I Cache s

Air Dry
45.02
t',."b7

44.95

45.31

45.4+8

Length inchle s
Kiln Dried 1 week

44.c7

45 .56
45. 27

45.44
45 .54

Leng~th inche S
Soaked 4 weeks

45.01
44'.64
44.96i

45.59
45.30
45.#57
45.4,7
45.5

Percent of' Deviation from
Air Dry Condition.

S tic^k 1No.

3
4

Kiln Dried

0. 1354

0.089

0 .0 88

0.175
0. 066
0.1 1%

Sjoaked
Plun

Affter soaking 4 weeks the

ti ck5 lengthen ednly to

approx:ima tely their air dry

Ave rage Devi at !onf 0.115 0.00

.LA~. Lo. 2

Stick jNo.

1
.2
3
4
5
6

Ler tjth 1} .j_..
Ai 2-iDry

46.930

2685
46.E)
46o,805
4C6*. 22 0

Kiln Dried3wek

46 " 40
4+6.66
46.910
46.510
46,6-,o
46. 11o

Soaked 3weeks

46,o965

4-1,050
46.835
469.270

Percent or Deviation from
Air Dry Condition.

Stick
No .
1

3

5
6

Kiln Dried
M~inus
Q~ I9 2 ju
0.173
0. 159
0.170
0.245
0.1735

Soaked

0.065 %
0.054
0.036
0.1X28
0.063
0.108

Avera6e Deviation Arae evtin0.185 % 0.079 %
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