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In a l l the pro'bleins a numlDer o f niJinericai resu l t s are given f o r 

specimena of spruce and oak and f o r an i so t rop ic ma te r i a l , and c e r t a i 

of these -results are compared w i t h those olDtained experimentally hy 

d i f f e r e n t w r i t e r s . 
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Table 1 

*22 *12 *66 r i 72 
Oak 
Spruce 

10-16 
15-5 

1-72 
0-587 

-0-87 
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16-91 

1-109 
1-56 
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Table 2. FaZwas of naSd/P on the edge of the hole, drain parallel to 6 = In 

Direction 
of forces ... , Parallel to <9 = 0 Parallel to e^iTT Parallel to ^ = ^ T T 

6° Spruce Oak Spruce Oak Spruce Oak 

0 —_^ — + 5-37 -f 3-36 5-37 3-36 
10 18-3 7-19 + 0-413 + 2-05 3-58 2-96 
20 ' 9-04 5-35 - 2-40 + 0-402 1-76 2-20 
30 4-85 3-82 - 4-39 -1-50 0-946 1-57 
40' 2-95 2-80 -11-82 - 7-44 . 0,-576 1-15 
50 2-01 2-17 -t-10-43 + 8-825 0-391 0-893 
60 1-50 1-78 3-15 3-21 0-2925 0-732 
70 1-225 1-55 1-79 2-07 0-239 0-636 
80 1-09 1-42 1-27 1-60 0-212 0-586 
90 1045 1-38 1-045 1-38 — — 

100 1-09 1-42 0-956 1-30 0-212 0-586 
110 1-225 1-55 0-962 1-30 0.-239 0-636 
120 1-50 1-78 1-06 1-40 0-2925 0-732 
130 2-01 2-17 1-27 1-59 0-391 0-893 
140 2-95 2-80 1-66 1-91 0-576 1-15 
150 4-85 3-82 2-38 2-39 0-946 1-57 
160 9-04 5-35 3-70 3-04 1-76 2-20 
170 18-3 7-19 5-76 . 3-59 3-58 2-96 
180 — — 5-37 3-36 5-37 3-36 

1 
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\ , \' 
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\ 
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Fig. 1. Values of TTo^̂ /P for spruce. Angle between forces 
and grain = ^. 
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Table 3 a. Isolated radial force at {a, n). Values of naddJP 

Grain perpendicular to force Grain parallel to force 

6° Spruce Oak Isotropic Oak Spruce 

0 -2-29 -0-962 - 0-375 -0-163 -0-0872 
10 -1-36 -0-780 -0-354 -0-161 -0-0877 
20 - 0-435 -0-432 -0-292 -0-152 -0-0888 
30 -0-0249 • -0-134 -0-191 -0-132 -0-0888 
40 0-157 + 0-0748 -0-053 -0-0914 -0-0825 
50 0-251 0-223 0-116 -0-00624 -0-0556 
60 0-313 0-340 0-3125 0-168 0-0340 
70 0-368 0-446 . 0-530 0-509 0-322 

, .80 0-433 0-559 0-761 1-08 1-21 
90 0-522 0-691 1 1-68 2-68 

100 0-653 0-864 1-24 1-88 2-35 
110 0-857 1-10 1-47 1-69 1-44 
120 1-19 1-44 1-69 • 1-40 0-912 
130 1-76 1-95 1-88 1-16 0-631 
140 2-80' 2-73 2-05 • 0-984 0-474 
150 4-88 3-95 2-19 0-865 0-381 
160 9-47 5-78 2-29 0-789 0-328 
170 19-6 7-97 2-35 0-746 0-300 

4 0 6 0 8 0 „o 100 1 2 0 1 4 0 160 1 8 0 

Fig. 2(a). Isolated radial force. Values of .a.^^"-^ l^^I-^ti^^'^'^''^^^ 
to 

force, (6) spruce-grain parallel to force, (c) isotropic material. 



Table 36. Isolated tangential force at {a, IT). Values ofnadOJP 

Grain parallel to force Grain perpendicular' to force 

6° Spruce Oak Isotropic Oak Spruce • 

0 0 0 0 0 0 
10 0-417 0-274 0151 0-0904 0-0625 
20 0-404 0-398 0-294 0-190 0-136 . 
30 0-312 0-407 0-420 0-311 0-236 
40 0-239 0-373 0-520 • 0-467 0-387 
50 0-187 0-330 0-587 0-673 0-631 
60 0-151 0-287 0-613 0-941 1-05 
70 0-125 0-248. 0-592 1-23 1-79 

, 80 0-105 0-208 0-515 1-36 2-83 
90 0-0872 0-163 0-375 0-962 2-29 

100 0-0674 0-105 0-162 0-0911 -0-391 
110 0-0377 0-0158 - 0-136 -0-714 -1-50 
120 - 0-0182 - 0-136 - 0-541 - 1-26 -1-75 
130 - 0-141 - 0-420 - 1-09 -•'l-68 -1-85 
140 - 0-448 - 1-00 - 1-86 -2-12 -2-00 
150 - 1-33 - 2-32 - 3-05 4-2-77 -2-36 
160 - 4-44 - 5-65 - 5-20 -4-06 -3-23 
170 -.19-8 -16-5 -11-2 -7-98 - 6 1 0 

0 | 
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0 1 JO 180 



4a 

FORCE Tf lRALLEL To TV/£ x - ^ V ^ i . iSoTtiOTtC MftTE-HmL. 



1>0 

X X = 

r 

e e --

T i r l 5 ( x ^ - i ) 

a4t 



\IL 

MIJUJL >u> -tJuAJjlL^ Ji^JoAil -t^e^u^Jl^ ^e£ih^^ /Uttau/) A/> 

Force t/>^allel TO 7:HE. nj-fixiS. IsoTnoric n/fV^Kifii.. 

On) 



v / / z ) = - i l [ ( ^ i k _ (IO-T) 

FORCE- TRKALLEL TO T f ' E Aeoi-DTRortC /V/fTERZ/JL. 



1/ ^"^A^tAt -^i^'lv*^*^ « ^ -M.^^NJJ cLft<^ ^^M*\. ji^p/M>tc<ryuj 

(ll (>) .^^^aticn, d^jtoMiyjeAL Aa .ioyftftvfi^M:^*^ ^ 

Vi-z) ^[2.) a/t^ J t ^ ^ ' ^ 

- i t r - ^ % . r - 4 . / i * J ' ' ] ; (111) 

1 - i f^('yO + W'7^T- ^ / f ^ ^ l ''''1 • ("I") 



ip>i<^, / / > j > ^ ^ / ^ i < ^ ^ i L ^ l ^ u ^ ' A ^ v j ^ 

'/(^''•^) >^*^ 'ft^^iJa^^J^hJiJit^ u o W / - « ^ ^ ./d^a^. MrtryO AJUC^, 

u<r«. -^A/ftuAr •'i}c\^/Ubayr<^ ./(KOCirrrLu^ ^ JMT^ -<>cca^ 



AMt 

i(/Y.'-:e^,c<oia)(/T^-^/t^2eV^^^ ( ^ , _ o ( J eo^/r^ 

0 20 40 60 80 „ 100 120 MO 160 180 



i 

i 

cl 

ft 

ft 

cs 
c o o O T H t - ( M > o c o i N Q o m f f l i > c o m 

• ^ • * c O r H m c o ^ - * i o c p 5 0 i : ~ o o o ; o ( » 0 ' # 

N r H O O O O O O O O O O O o A o O l N ^ ' 
I I I I I I I I I I I I I I 

a | m i O t D C O O C < 5 t ~ i - I I C O O O O O ( N O a c D C D 0 5 ( N « 
« D 0 5 ( N O p - l ( M ( N W C 0 ^ T ( ( > O C - 0 0 O O m r H O 

o 

8 

II 

o o o - o o o o o o o o o o 
I I I I I I I I I I I 

r-^ O <N I C 

I I 

l C O 5 l > l > C 0 0 0 0 0 O ( N 0 0 05 03 / 
T H 0 0 0 3 0 0 0 3 0 5 C O > O I > 0 0 0 3 r - ( ^ C C O O C 3 l O C D O 
( N 0 3 - * O p - l C i 5 i r 5 C D I > 0 0 0 5 i - H ! N ( N O l O - * C 3 < X l 

o o o o o o o o o 
I I I I I I 

O n H r H r — ( r - H O O l — C < N 

I I I I - I I 

M < O O O O C O i O O I > < N I > i - ( ^ i N O l O O a 
o m m o o c B i N t - i O o o o o o J N i r - r t C O c a i o o O 
l > O C 0 O O < N M - * T ) H l O C D a ) l 3 3 . - l r H 0 0 O 0 0 O 
0 0 0 0 0 0 0 0 0 0 0 , 0 0 r - i ^ 0 0 

I I I I I I I I I I I I 

03 
C 0 l r - C 3 1 O r H I > 0 0 r t 00 r H 

l> 03 l > Tj( to N 00 
CD CO 00 rH CO CO lO 

o o o o o o o o 
I I I I I I I I I 

O O O 

I I 

o 
- * - * T i ( . C D T j l C ~ ( N C 0 O C 0 CDOO 
l O m t ~ l > T j i r t O O i - l r - l O T ) H j - I C - ' * ( N O - * 0 3 
C 0 C 0 ( M r t O i - l C 0 l O I > 0 3 . - l ( N C 0 I N O l 0 C 0 I N ; 0 
O O O O O O O O O O ^ i - H 

I I I I I I I I 
r H I—( O O r-( I—I 

I I i 

3 u 
ft 

8 

• II 

o 

8 

II 
" 8 

• * I C C 0 T ) ( 0 0 O < N O C D C D 0 0 0 3 C O O 
C O C O C D C O ' ! ( I O 3 O 3 C O i n t > 0 0 0 0 ' * - * T t ( O 3 I > 0 0 O 3 
rtr-lrtr-lrHOOCDC0O(NTj(Tl(00Tj<O(NC000 
0 0 0 0 0 0 0 0 ( N " 0 - * ( N 

I I I I I I 
^ o o o o o o 

( N l > O O O O ^ T ) < r t C O -
t - i > c o o o ( N i O ' * ' — I - - H i > o o c o r — i i n 
0 0 < » Q O Q 0 00 1 0 C O < N O c e i N O I > l > 0 3 C O O C 0 1 0 
O O O O O O O C 0 ( N C 0 C 0 T H Q 0 1 0 C 0 ( M O - # 0 3 
O O O O O O O O i - ( < N < N 

I I I I I 
o o o o o o o 

I I I I -I . 

l O O ! N < N i - l C O r - l r - l 0 3 1 0 1 0 C D 
O 3 O 3 I r - C O l O ^ T t ( C O l O i M O 3 C D C D r ^ ( N C O 0 0 C 0 l N 

O O O O O O O O l ^ e ^ C O N r l l f H O c D O O r H 

I I I I I I I I I I I 

1 O C 0 - * 1 O T H Q 0 < N I > 1 0 ( M r - ( C 0 O 
C D C O I O C 0 0 3 0 C D 0 3 C O T ) H < N O O O I > 0 > C D ( N O > - H 
^ r — I r H i — l O O l — ( • r * < O C 0 0 0 C D N 0 3 C 0 C 0 r - ( O 0 C < I 
O O O O O O O O 

I I 
O O O O O 

I I I 

O O O O O O O O O O O O O O O O O O O 
F - i < N « 0 - < l l > O C O I > 0 0 0 3 0 r t ( N C O T j ( l O C O I > 0 0 



l21 

z .̂ [ ^ T""; "̂""̂  /J 

+ 



v ^ y f c o v / C < W L « 0 A" - ^ ^ D ^ t arJ-^ yirJUtO O / r e - t / n . 

1 - 1 -5 

0 20 40 60 80 100 120 140 160 180 



LlL 

• 1 

=0 

I 
5S3 

as 

I 

"3 
o 

a 
• f t 

i 

ft 
CO 

O 

ft 
o 

o 

ft 
0 2 

-id 

O 

8 

CO CO 
CO o >o - * ^ ^ 
o o o o o o o i o c o c o » o c o 
O - H C O T H C - i - H t - O O 

IM t~ 03 
( N t O l r - O O O O C O l O 
T f l O O C O r H t - T j i n H 

O O O O O O i-H r — f ( M O C < J C < I ( N r H r — i O O O O 

I I I I ' I I I I 

- 8 

C 0 l C C D 0 3 ' < # t O <N C O C O r H 
C D C O ( N T | ( ( M I > 0 3 C O . - I I O O > 0 > O O C O I > 1 N 

• 0 ' - l ( N C 0 1 0 l > 0 ' - < ' ^ 0 3 0 3 1 0 ( N O I > " ^ » - i 

0 0 0 0 0 0 0 > - < i - H 
I I 

I—I r-H r—( O ' O O O 

I I I I I I 

( M C q c O i — ( I O C O O 3 0 0 C O O 3 0 ' ^ » 0 
0 - H C O O O - * O C D O l O i - I C 0 1 0 C 0 0 0 0 0 0 0 1 0 
p H C q c 0 - ^ : 0 0 0 0 0 C 0 ' - H O ' ^ - ^ < N O 3 C 0 C 0 r - t 

O O O O O O O O O O i - H r - H r H 

I I I I I 
pH o O o o o 

I I I 

00 O . 
C O a 3 C O C O O C 0 0 3 C 3 t - » C - ^ O C D 
C D C 0 ( M C N » O G 0 t - C O I : ^ 0 0 < N 00 0 0 ! > » O p H l O 
O p H t N C O T i < 1 0 C O » O O t O O r - H p ^ O G O l O r H 

O O O O O O O O O O O i - H r - l 

I I I 
O O O o 

I I I 

0 3 l O T l l - * C O C 0 1 0 - ! j ( 0 0 0 ( N C 0 0 3 r ) H 0 3 T j ( 0 
C 0 C O C D < N C 0 O 3 O 3 r l ( l O C D 0 0 l O l C l O C O ' # < N . 
p ^ ( N C O T ^ T i ( _ C O ( N r - < 0 ( N - * C O t ~ l > c p - * < N N 

O O O O O O O O O O O O O O O O O O O 

h I I I I I I I I 

• l O C O ^ ( N 0 3 0 ( N r M 
0 3 0 0 1 0 0 I - I O - * - * 
O i — l ( N C O C O C O ( N r - i , 

6 6 6 0 6 6 . O O O 
CO lO 
6 6 

I I 

03 00 TJ4 CO C O 
CO O <N 00 O 
C - 00 t - Tji <N 

6 6 6 6 6 ' 
I I I I I 

1 0 I > O <N 
r—f 03 CN 1 0 pH 
CO <N (N rH rH 

0 6 6 6 6 6 

CD 
03 <N N CD CO (N 1 0 
I > f — i O O » 0 0 3 0 r H 0 3 C N O O C 0 1 > 
I > t O ( N O r - i l O O 3 T j < C 0 ' ^ O 3 C 0 
O O O O O O O r - ( ( N e O - * i O 
6 6 6 6 6 6 6 6 6 6 6 6 0 

I I 

CO 
C 0 I N 0 3 0 0 - * 0 0 - * O 

O 0 0 C D C 0 ( N C 3 3 O ' r J < 0 0 O C 0 C 0 G 0 C 3 C O 
< N O > O i — i o O i O - ^ ( N O p ^ c o i r ' ( N O ( N 
( j q C C ^ p H ^ O O O O O O O C p r - H I N C O 

6 6 6 6 6 6 6 6 6 0 0 0 0 0 0 
I I I I I I 

0 0 0 3 CO _ 
O r - I U 0 ^ 0 3 I > 0 0 < N < N 1 0 0 0 ( N O O O C - - * 0 
< N ^ O C 0 0 1 0 0 » C O C D C O ( M ' - H ( N O N 1 > 
C < I C O C O W ( N i — I r — ( O O O T — ( C ^ C O ^ i H i O U O C O 

0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 
I I I I I I I I I 

IN 
0 1 > O W I > 

C O O O C D O O - ^ O S - ^ O O C D C O G O O C O 
1 0 ' H r H . O O l O p H Q O T H O - * 0 0 3 0 3 
r H ( M C M l - H T - H F - H O O O O ' 1 ^ f ^ < N 

6 6 6 6 6 6 6 6 6 6 6 6 6 

. - I CO CO 
(N i n 

»o »0 CO 
6 6 6 0 

I I I I I I 

C J O O O O O O O O O O O O O O O O O O 



STRESSES /\LOH(i S-TRfiigHT 30UhJ>/iKlBS _ 

1^ • ' / c ^ ^-Cffy^AiAlUiyt^ A ^ M/nrJo e^A^ T N l / f w h x / ) ^(yXjd^murnA 



•jC^C/fM^JL Jil^jily. ^yCc/Y^pUOC V<i'tU/d -yv^sM^ Ajiujt A/^ 

^ J^^LS/CAAX v - o v i e ^ w ^ h / d / TMAJK. M^A J/cJytifV^ 

'H<) o r 

or^ hrAM 4jiJUiJC -jMu^ d A L , Myur 

/uXfC z ( - X - f i^)/U) AL^J<Ut J ji^^jilail^ 



4 b L 



(X^i/^/C-t^ .(4^ "Z!^}. ^rO^ JbCttMiM^fv^ (i.-^) ^A^Aa 'AW^AJO^' 



^AA^ CL . / f i V r JjJA^tJi AhH^rAK. •̂*n<<:̂ Gvv .M^^^^ u^C^y^j^&cC 
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