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Slope Deflection Equation

M A = £1 (an BA +ajBB)- (an +a j )~ + M;B
L L

MB = £1 (aj BA +anBB)-(an +aj)~ +M:A
L L

1 1
¢n = (kL)2 (1- kL cot kL) ¢j = (kL)2 (kLcsckL -1)

a = ¢n a _ ¢j
n ¢~_ ¢j j - ¢;; _ ¢}

Matrix Stiffness

°4

Pi:: 1, £1

q,~P o:r~~~_~}, __.•x
q3 y

~ ~
(a) (b)

6 1 6 1
- -- -- --

ql 12 -6 -12 -6 5 10 5 10 °11 2 1 1
q2 II £1 -6 4 6 2 p -- - - --

°21- -- 10 15 10 30
q3 13 -12 6 12 6 1 6 1 6 1 °3-- - - -

q411 -6 2 6 4 5 10 5 10 °411 1 1 2
-- -- - -10 30 10 15

[K] =[By[k][B]
[8] = [B][~]
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P ¢n ¢r ar an +ar
2

kL an a- _-I-
Pcr

an
an

3.9 6.2041 2.0611 -2.0674 -78.3349 78.5771 0.2422 0.4852

3.8 6.1241 1.0444 -1.0574 -38.1745 38.6503 0.4758 0.9575

3.7 6.0430 0.7030 -0.7230 -24.6852 25.3865 0.7013 1.4225

3.6 5.9608 0.5303 -0.5576 -17.8668 18.7860 0.9192 1.8857

3.5 5.8774 0.4250 -0.4600 -13.7190 14.8490 1.1301 2.3532

3.4 5.7928 0.3532 -0.3963 -10.9082 12.2425 1.3342 2.8316

3.3 5.7070 0.3004 -0.3523 -8.8629 10.3950 1.5321 3.3291

3.2 5.6199 0.2594 -0.3206 -7.2971 9.0212 1.7241 3.8556

3.1 5.5313 0.2260 -0.2974 -6.0519 7.9625 1.9105 4.4242

3.0 5.4414 0.1979 -0.2802 -5.0320 7.1236 2.0917 5.0528

2.9 5.3499 0.1734 -0.2676 -4.1765 6.4443 2.2678 5.7671

2.8 5.2569 0.1514 -0.2586 -3.4449 5.8842 2.4393 6.6059

2.7 5.1622 0.1310 -0.2526 -2.8091 5.4154 2.6063 7.6308

2.6 5.0657 0.1118 -0.2494 -2.2490 5.0180 2.7691 8.9475

2.5 4.9673 0.0930 -0.2486 -1.7499 4.6777 2.9278 10.7543

2.4 4.8669 0.0742 -0.2502 -1.3006 4.3833 3.0827 13.4723

2.3 4.7645 0.0550 -0.2542 -0.8926 4.1266 3.2340 18.1845

2.2 4.6597 0.0347 -0.2610 -0.5194 3.9012 3.3818 28.7813

2.1 4.5526 0.0128 -0.2707 -0.1757 3.7020 3.5263 77.8328

2.0 4.4429 -0.0115 -0.2842 0.1428 3.5248 3.6676 -86.8644

1.9 4.3304 -0.0394 -0.3022 0.4394 3.3665 3.8059 -25.3521

1.8 4.2149 -0.0726 -0.3263 0.7170 3.2244 3.9414 -13.7828

1.7 4.0961 -0.1133 -0.3588 0.9779 3.0962 4.0741 -8.8253

1.6 3.9738 -0.1658 -0.4036 1.2240 2.9801 4.2041 -6.0320

1.5 3.8476 -0.2372 -0.4681 1.4570 2.8747 4.3317 -4.2150
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P ¢n ¢f af an+af
2

- kL an af
Pcr

an - --'--
an

1.4 3.7172 -0.3422 -0.5666 1.6782 2.7785 4.4568 -2.9221

1.3 3.5820 -0.5145 -0.7329 1.8889 2.6906 4.5795 -1.9437

1.2 3.4414 -0.8554 -1.0682 2.0901 2.6100 4.7001 -1.1690

1.1 3.2949 -1.8716 -2.0792 2.2827 2.5358 4.8185 -0.5343

1.0 3.1414 2026.5757 2026.3730 2.4676 2.4673 4.9349 0.0005

0.9 2.9802 2.1737 1.9757 2.6451 2.4041 5.0493 0.4600

0.8 2.8098 1.1595 0.9658 2.8161 2.3456 5.1617 0.8624

0.7 2.6283 0.8197 0.6300 2.9810 2.2912 5.2723 1.2200

0.6 2.4333 0.6487 0.4628 3.1404 2.2407 5.3811 1.5417

0.5 2.2212 0.5452 0.3630 3.2946 2.1936 5.4882 1.8341

0.4 1.9867 0.4757 0.2969 3.4440 2.1496 5.5937 2.1023

0.3 1.7204 0.4255 0.2500 3.5890 2.1085 5.6975 2.3503

0.2 1.4046 0.3874 0.2150 3.7298 2.0700 5.7999 2.5810

0.1 0.9930 0.3575 0.1881 3.8668 2.0339 5.9007 2.7970

0.0 0.0000 0.3333 0.1667 4.0000 2.0000 6.0000 3.0000

an =
¢~-¢j

¢j
a ----

f - ¢; _¢;
• 2 B 1- cos2B

SIn =----
2

cos2 B = _1_+_c_o_s2_B_
2


