


    
        
            
                
            

            
                	 请登录
	注册


            

            
                
                    
                        
                        
                            搜索
                        
                    

                

            

        

    








    
        
            
            
                
                
                    
                        
                            
                                Ps22Pdf

                                                                    
                                        
                                        
                                        
                                    

                                                            

                            
                                
                                    
                                    
                                        	
                                                                                                        
                                                        
                                                        
                                                        
                                                        
                                                    

                                                                                                    	
                                                    
                                                        
                                                                                                            


                                                                                                            
                                                            
                                                            
                                                            
                                                        

                                                    
                                                




                                    


                                    
                                        
                                            	
                                                    
                                                        
                                                        SHARE 
                                                
	
                                                    
                                                        
                                                        HTML 
                                                
	
                                                    
                                                        
                                                        DOWNLOAD 
                                                


                                            
                                                
                                                    

                                                                                                                
                                                    

                                                    
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                        
                                                    

                                                

                                                
                                                    
                                                        
                                                    

                                                    
                                                        
                                                            Size: px
                                                        

                                                        
                                                            Start display at page:
                                                        

                                                        
                                                            

                                                        

                                                    

                                                    
                                                        
                                                    

                                                

                                                
                                                    Download "Ps22Pdf"

                                                    
                                                        

                                                        
                                                            
                                                                Error: 
                                                            

                                                        


                                                        
                                                        
                                                             Download Document
                                                    

                                                

                                                                                                    
                                                

                                                                                            

                                        

                                    


                                    
                                        
                                        	  砚笛 荣
	 7 years ago                                                                                            
	 Views:  


                                    


                                    
                                    
                                    
                                    
                                    
                                    
                                    
                                    

                                    
                                                                                Transcription



                                                                                        
                                            
                                                
                                                
                                                
                                                
                                            

                                                                                1 )
2 ,,, :,,,,,,, ( CIP) /. :, ISBN TU311 CIP ( 2001) ( ) : : : : * : : 174 ( A ) : : ( 023) : ( 023) : http: / / www. cqup. com. cn : fxk@ cqup. com. cn ( ) * : /16 : : : ISBN / O 198 : ,
3 ,,,, :, ;, ;, ;,,,,,,,, ( 3, 6, 7 ), ( 1, 4 ), ( 8, 10 ) ( 5, 9 ) ( 2 ),,,,,,,,,
4 ,,,,,,,
5 
6 
7 
8 , 1. 1,,,,,,,, : ( 1 ) ( 2 ) :,, ( 3 ),,,,, : 1 ), 2 ),, 1
9 ),,,,,,,,,,,,,, : ; ; ; ; ; ; :,,,,,,,,,, 1. 2,,,,,,,, ( 1 ) 1 ) : 2 ) :,,,,,,,,,, ;,,, 2
10 1 2 ), 1 ),,,,, ( ),,,,,,,,,,, 1. 1( a), ( b) 1. 1,,,,, 1. 2 ( a), ( b),,, 2 ) 1. 2,,,,,,,, 3 ) : ( 3
11 ( ), 1. 3( a) :, ; F Y, 1. 3 ( b),,, ( a) :,, ; F Y, F X, 1. 4 ( b),,, 1. 5( a), ; M F Y, 1. 5 ( b) 1. 6( a) : ; F X, F Y M, 1. 6( b), ( c) ( a) :, ;,, 1. 7 ( b),,,,,,,,,, ;, 4
12 ),,,,,,,,,,,, ( a),,,,,
13 1 ) 1. 8( a),, :,,,,,,,,,,,,,,, ( 2 ),, ( 3 ),,,,, ( 4 ),,,,,,, ;,,, 1. 8( b),,, , : ( 1 ) 1 ),, 1. 9 ( a ), ( b) 6
14 ), ( ), 1. 10( a), ( b) ( 2 ) 1 ) ( ),, ( a), ( b), ( c) ), :,, ( a), ( b) 3 ) 1. 12,,,
15 ),,, ),,, ( ), , :,,, :, ( 1 ) ( ) ( ) :,, :,, :,, ( 2 ) :, :, 8 ( 3 ) :,
16 1,,,,,,, 9
17 ,,,, 2. 1,? 2. 1( a),,,,,, 2. 1( b),,,,,, 2. 1 : 1 ) 2 ),,, 2. 1( a), ABC ; AB, AC, BC 3 10
18 ,, x, y, 2, 2. 2( a) 2. 2, A x, y A AB, 3, 2. 2( b) ,,, ( ), ( 1 ),,,, 2. 3( a) 2. 3 ( 2 ) 2. 3( b),,, x, y,, 3,,,, 11
19 , 4, 2,, 2. 3( c), 9,,, x, y,, 3,,, 5, 4 2, n, 2( n - 1), ( n - 1 ), 2 ( n - 1) ,,,,,,,, ;,, ,,, W, m, h, r, :,, 2. 4 W = 3m - 2h - r ( 2. 1) 2. 4,, j, b, r, : W = 2j - b - r ( 2. 2) W 2. 5 AB, BCD, DEF, FG, m = 4,, h = 3, 7, r = 7, W = 3m - 2 h - r = =
20 : m = 13, h = 18, r = 3, W = 3* 13-2 * 18-3 = 0 :. 6 j = 8, b = 13, r = 3, W = 2* = 0 ( 2. 1) ( 2. 2), : W > 0,,, ; W = 0, ; W < 0,,? 2. 7( a) ( 2. 1), B A, 2. 7( b),, AB A,,,, , 2. 8 ( a) O, 2. 8, O, O, 2. 8 ( b) O, O,, 2. 8 ( c), ( d) 13
21 ( 1 ), 2. 9( a) 1, 2, 3, 2. 9, 2. 9 ( a) 2. 9( b), :, 2. 9( c),,, ( 2 ), ( a), A, B, C,,, A, C AC, B, C BC, C,, C,,, 2. 10( a) 2. 10( b ),, 2. 10( c), ( ),, ( 3 ),,,,,
22 2,,,, :, , AEG D, C, H, F, I, B,, , 2. 13( a),, ; 2. 13( b), O ( a), O, O, O,,,, ( b), ( c), 2. 14,, 15
23 . 15? 2. 15, P B : B,, cos, R B R B = P a lcos, /2, cos 0, R B,,, ,, W > 0,, W 0,,,,, : ; AB 1, 2 3,,,,, AB, AB CE, EF ( :, AB ) CE BC 4, D, EF 5, 6, H( ), CE EF E,, CE, EF, AB, BC AC A, B, C, ABC, ABC A, E, DCFG, ABC, EG D,, 2. 17, H GH H, GH FG, GD FD F, G D, DFG, DFG G 2 16
24 2 BCE, 1 CD, EF,, AB B A, A, AB B,,,, BAD DH, HL DL D, H L, DHL, DCL, CGH,, CGHLD,, CBEF C FG, 2. 4,,,,,,,,,,,, 2. 20( a),,, F X = 0, F Y = 0, M = 0, 2. 20,, 2. 20( b),,, 3,, 17
25 ,, 1 ), 2 ),, 3 ), 1.? 2.,? 3.,? 4.? 5.,, ( ) , 1 5, 3 5, 4 5, 2 5,, 12, ( )
26 
27 
28 ,,, 3. 1,,, 3. 1, 21
29 , ;,,, :, 3. 1 ( a), ( b) ;, 3. 1( c) ;, 3. 1 ( d) ;, 3. 1 ( e) ;, 3. 1 ( f),, 3. 2,, ,, : 3, 3. 1( a), ( c), X = 0, Y = 0, M A( F) = 0, : 3, 3. 1( b), ( d), 3. 2( a), CD, C F DY,, F AX, F AY, F BY 3. 2( b),, A, B, F BY, F AY, AC, C F AX,, X = 0 F BX ( 1 ), M F Q F N
30 3, : 3. 3 M = ( ) F Q = ( ) F N = ( ) : M, F Q, F N, M, F Q, F N,,,,, ( 2 ), ( M ) ( F Q ) ( F N, ), ; ( F Q F N ),,,, ( 3 ), 3. 4 ( a), x, y, q, F Q ( 3. 1) : F Q M : df Q dx = - q dm dx = F Q d 2 M dx 2 = - q ( 3. 1), ; M ; M, 23
31 . 4, M F Q, 3. 1,,, ( ), 24
32 3,,,, 3. 4( a),,, 3. 4( b), ( c) ( 4 ), ( 4. 6),,, 3. 5( a), : P M A, M B ,, 3. 5 ( b) P,, 3. 5 ( c) ( b) ( c ),, 3. 5 ( d),,, 3. 6 ( a) AB, 3. 6( b), q, M A, M B, F Q A, F Q B AB, 25
33 M A, M B, F AY, F B Y, 3. 6 ( c), F Q A = F AY, F Q B = F B Y ( b) ( c),,,,,, : A, B M A, M B ( ) ; ( ), AB M, 3. 6( d) 3. 7,, : M A( F) = F BY = 0 F BY = 305kN M B ( F ) = 0 8F AY = 0 F AY = 135kN Y = = 0 A, C, D, E, B, F, : M A = 0 M F = 0 M l C = 135kN m M r C = 175 kn m M D M E M B = 310kN m = 260kN m = kn m
34 3 5 ),,,, 3. 7 ( b) AC, CD, DE, M, EB, BF, M ; C, M,, ,,,,, 3. 8 ;, 3. 9 ;, ;, , 3. 12, B, C,,, 3. 13,,, 3. 14( a), BC, C, D, 3. 14( b), BC, 27
35 
36 : M, F Q, F N,,, 3. 15, A, M AB, M AC, M AD AB A AC A AD A, B C D M BA, M CA, M DA,,, ;,,,,, ( 1 ),,,,,, : 3. 15,, ( a) H X = 0, F B X = qa ( ) M A = 0, F D Y = 5 2 qa ( ) M D = 0, F AY = 3 2 qa ( ) CE : M CE = 0, M EC = qa 2 ( ) 29
37 . 16 AE : M AE = M E A = 0 DF : M D F = M F D = 0 BF : M BF = 0, M F B = qa 2 ( ) EF : E, M E = 0, M EF = qa 2 ( ) F, M F = 0, M F E = qa 2 ( ),, ( b) M :,,, M = 0;,, AE, DF ( 2 ), :, ( a) 30
38 3 : F Qi k = M ik M ki l i k ( 3. 2), M ik M ki ; M i k M ki,, M, ( ) ; M, ( ), 3. 17( b ), ( c) : M,,,,,,, ;,,,, ;,, ( 3 ),,,, X = 0, Y = ( a) X = 0, F BX = 5kN ( ) M B = 0, F CY = 4kN ( ) 31
39 0, F BY = 4kN ( ) AD : M AD = 0, M D A = 5kN m( ) DB : M BD = 0, M D R = 15kN m( ) CD : M CD = 0, M D C = 20kN m( ),, ( c), AD, BD, DC : AD : F Q D A = F QAD = 5kN DB : F Q D B = F Q BD = 5kN AB : F QD C = F Q CD = 4kN ( d) AD, : F ND A = 0, D X = 0, F N D C = 0 Y = 0, F N D B = 4kN, 3. 18( e),,,, ( b), X = = 0 Y = = 0 M D = = 0, ( a),,, CD : M D C = 0, M CD = 40kN m ( ) BC : M CB = 50 kn m ( ) M BC = 130kN m ( ) AB : M BA = 130kN m ( ) 32
40 3 AB = 30kN m ( ) 3. 19, CD, AB, ; BC,, 3. 19( c) DC, AB,, DC, AB : DC : F Q CD = F Q DC = 40 kn = 20kN 2 AB : F QAB = F Q BA = kn = 20kN 5 BC,, BC 3. 19( b) : ( d) F Q CB = 0, F Q BC = - 40kN C X = 0, F N CB = - 20kN Y = 0, F N CD = 0 B X = 0, F N BC = - 20kN 33
41 , 3. 19( e) , F NB A = - 40kN, ,,, q( x), ( a), q, ;, ( b), q,, q q 0 q 0, q 0 q 0 dx = q ds ( 3. 3) = ds dx q = q cos,, 3. 23( a) : , q, x, xoy, K : 34 M K = ql 2 x qx2 ( a)
42 3 QK = F N K = ql - qx cos ( b) 1 2 ql - qx sin ( c) 3. 23, K M K F Q K = ql 2 x qx2 ( d) = ql 2 ( d), ( e) ( a), ( b), ( c), M K = M 0 K - qx ( e) F QK = F 0 Q Kcos ( 3. 4) F NK = - F 0 Q K sin,, ( d), ( e), ( f) , :,, 35
43 ( a) M A = 0, F BY = 0, F B Y = 15kN( ) M B = 0, F AY = 0, F AY = 45kN( ) X = 0, F B X - F AX = 0, C F B X = F AX M C = 0, F BX = 0, M F BX = 13. 8kN( ) F AX = 13. 8kN( ) DC,, M D C M CD = 0 = ( ) kn m = kN m( ) CD,,, : kn m = 45kN m,,, M ( b) F Q AD, BE, : F Q AD = F Q DA = kN F Q EB = F Q EB = kN DC, CE,,,,,,,, : ( e) ( f) M C = 0, F Q D C = M D = 0, F Q DC = kn = 38. 3kN kn = kN M C = 0, M E = 0 36
44 3. 24 F Q CE = F Q EC = , F Q F N AD, BE,, DC 3. 24( g) kn = kN, ( c) F N AD = F N DA = - 45kN F N BE = F N EB = - 15kN F N DC = kn = kN, 3. 24( h) 37
45 3 N CD = CE, 3. 24( i) kn = kN F NE C = F N CE = kn = kN, CD 3. 24( j), Y = ,,,, C ( ),, : X = 0, F AX = P ( ) M C = 0, F AY a P 2a = 0, F AY = 2P( ) Y = 0, F BY = 2P ( ) M B = 0, M B + P 2a - P a - 2P 2a = 0, M B = 2 Pa( ),,, F AX,,, AD : F AX, A M A = 0, M DA = 2Pa, D: M DC = M D A = 2Pa, DE : C M C = 0; DC CE, E: M EF = M EC = 2Pa, BE : F BY, M B, F P,, M EF 2 Pa, ; F M F = 3Pa, M B = 3Pa, ( ),
46 3. 26, ( ( a) ) ( ( a) ) ( b) 3. 27( b),, ( b),,, ;, ;
47 ,,, ( c), 3. 27( c) ( b),,, ACB,, DE FG ACB, 3. 28,, ;,,, ,,,,,,,,,,,,,, ( ),,,,,,,,,,, ( a) AB, ; DH, ; BD AB, DH,, ( b) : AB, DH BD, BD ( c) M B = 0, 30-6F DY = 0, 40 F DY = 5kN( )
48 3 D = 0, 30-6F BY = 0, F BY = 5kN( ) F DY, F BY AB, DH DH, M E = 0, F G Y = kn( ) F G Y = 0 M G = 0, F EY = 0, F E Y = kn( ),, ( d), ( e) ( a), 41
49 , EF GH. 30( a), ACDB, EF, GH EF EF,, EF GH F X = 0, F G X = 0 F G X = 45kN( ) M A = 0, F H X = 0 F H X = 22. 5kN( ) Y = 0, F GY = 22. 5kN( ) ACDB,, 42
50 3 X = 0, F AX = 45kN( ) M A = 0, 6F BY F B Y = 3. 75kN( ) = 0 M B = 0, 6F AY = 0 F AY = kN ( ),,,, ( c), ( d), ( e), CD G,, 3. 30( f), ( g) CD : G : F X = = 0 F Y = = 0 M C = = 0 F X = = 0 F Y = = 0 M = = ( a), 3. 31( b) : ( ),,, 3. 32,, ( a ),, ( ),, ( b), ( c),,,, 43
51 ,,,,,,,,,,,,,, 3. 33, ( a ), ( b), ( c), ( a), ( b), ( c) ; 3. 33( d), ( e ),,,, ( ) ( e),, ,
52 3 f/ l,,, 1 1 /10, 3. 35,, ,, ( 3. 36( a) ), ( b) ( ), ( 1 ),, 4 : F AY F AX F BY F B X, 4 3, ( ), C, F 0 AX, F 0 AY, F 0 BY, 3. 36( a), ( b) : M A = 0, F BY = F 0 B Y = 1 l ( P 1 a 1 + P 2 a 2 + P 3 a 3 ) M B = 0, F AY = F 0 AY = 1 l ( P 1 b 1 + P 2 b 2 + P 3 b 3 ), M C F X = 0, F AX = F BX = F H = 0, F AY l 2 - P 1 F H = C ( 3. 5), l 2 - a 1 - F H f = 0 F AY l 2 - P 1 M 0 C = F AY l 2 - P 1 f l 2 - a 1 l 2 - a 1 ( 3. 5) 45
53 . 36, F H = M0 C f F AY = F 0 AY F BY = F 0 BY ( 3. 6) ( 3. 6), F H F H = M0 C f,, f,,, f = 0, F H A, B, C, ( 2 ) =,,, 3. 36( c), K, x K y K, K, K M K F QK F NK,,, AK, 3. 36( c) 46 F QK, : M K = 0, M K = [ F AY x - P 1 ( x - a 1 ) ] - F H y K ( a)
54 3 F NK,, Q K = ( F AY - P 1 ) cos K F H sin K ( b) F N K = ( F AY - P 1 ) sin K + F H cos K ( c) F AY = F 0 AY, ( a) ( ( b) ), K M 0 K, ( b), ( c) ( F AY - P 1 ) K F 0 Q K, ( a), ( b), ( c) M K = M 0 K - F H y K ( 3. 7) F Q K F N K = F 0 QK cos K - F H sin K ( 3. 8) = F 0 QK sin K + F H cos K ( 3. 9), K K,, ( 3. 7),, F H F H y K, F H,,,,,,,,, ( a),,, ( 3. 6) F AY = F 0 AY = F BY = F 0 B Y = F H = M0 C f = y = 4f l 2 ( l - x) x kn = 105kN kn = 115kN kn = 82. 5kN,,, A 3m 2, x = 3m, ( 3. 7) y = 4f l 2 ( l - x) x = tan 2 = dy dx x = 3 = 4f l ( 12-3) 3 m = 3 m 1-2x l = = ; sin 2 = ; cos 2 = = M 2 = M F H y 2 = ( ) kn m = 67. 5kN m 47
55 . 37 2, P = 100kN, 2 P, 2 P cos 2, Psin 2,, 2, ( 3. 8) F Q2 F Q2 ( 3. 9) = F 0 Q 2 cos 2 - F H sin 2 = ( ) kn = 41. 6kN = F 0 Q 2 cos 2 - F H sin 2 = [ ( ) ] kn = kn F N 2 = F 0 Q2 sin 2 + F H cos 2 = ( ) kn = 127kN 48
56 . 2 x/ m y / m tan sin cos F 0 Q / kn M/ kn m M 0 - F H y M F Q /kn F 0 Q cos - F Hsin F Q F N /kn F 0 Q sin F Hcos F N
57 N 2 = F 0 Q2 sin 2 + F H cos 2 = [ ( ) ] kn = 71. 4kN, M F Q F N, ( b), ( c), ( d), [ 3. 37( c) ],, 3. 37( b) 3. 38, ( M 0 ), F H y ( M 0 - F H y),,,,,, ( a) K M K, F Q K F N K, y = 4f l 2 ( l - x) x ,, ( 3. 6 ), ( 3. 7 ), ( 3. 8 ), ( 3. 9 )
58 3, M A = 0, F BY 16-4F Q 2 = 0, F BY = 0. 5F Q, ( ) M B = 0, F AY F Q 2 = 0, F AY = 0. 5F Q, ( ) F X = 0, F H A + F HB 4 F Q 2 = 0, F H A + F HB = 4 F Q, M C = 0, : M C = 0 F By 8 - F H B 4 = 0 F H B = q ( ) F H A = 4q - q = 3q( ) K K x K = 4m, y K = 4f l 2 ( l - x K ) x K = ( 16-4) 4 m = 3m tan K = dy dx = 4f ( l - 2x l 2 K ) = ( ) = 0. 5 k = 26 34, cos K = , sin K = K, 3. 39( b), M K F Q K = q 4 + 3q 3-3 q 1. 5 = 2. 5q = qcos K + 3qsin K - 3qsin K = q = q F N K = qsin K - 3qcos K + 3qcos K = q = q ( ) ,, M, F Q F N, 3. 40( b), R,, R, 3. 40( c),, ( ),,,,, ( 3. 7),,,, ( M = 0, F Q = 0 ), 51
59 . 40, ( 3. 7 ) : M K = M 0 K - F H y K,, M = 0 M 0 - F H y = 0 y = M0 F H ( 3. 10), y,, F H, ( a) F Q ( b), F H ( 3. 6 ) M 0 = 1 2 qlx qx2 = 1 2 F H = M0 C f ( 3. 10) 52 = 1 8 ql2 f qx( l - x) = ql 2 8f
60 3 M 0 F H = 1 2 qx( l - x) ql 2 8 f y = 4f l 2 ( l - x) x ( 3. 11),, 3. 11, 3. 42( a),, ds, 3. 42( a) R, d, ds = Rd, F u = F N cos d 2 - ( F N + df N ) cos d 2 - F Q sin d 2 - ( F Q + df Q ) sin d 2 = 0 d, cos d d = 1, sin 2 2 = d,, : 2 ds = Rd, df N + F Q d = 0, F v = 0, df N ds = - F Q R df Q - F N d + qds = 0 ( a) df Q ds = F N R - q ( b) M 0 = 0, dm - F Q ds = 0 53
61 ( a), ( b), ( c), M = 0, ( c), ( d) ( a), M ds = F Q ( c) F Q = 0 ( d) ( d) ( b), df N ds = 0 N = F N R - q = 0 q = q c R = F N q, q, R, 3. 43,,,, , q = q c M 0 + y( ), q, y,, ( ) ( 3. 10) x, : y = - q( x),, + y, : 54 y = A ch d 2 M 0 dx 2 = - q( x) y = + q( x) F H y - y = q C F H F H F H x + B sh F H x - 1 d 2 M 0 F H dx 2 q c
62 3 B : x = 0, y = 0, x = 0, y = 0, A = q c B = 0 y = q c ch F H x - 1,,,,,,,, ,, ( a), ( b), ( e),,, ( a),,, d,,,,,,,,, : 1 ) 2 ), 3 ),,,,,,,,,,,,,, 55
63 . 44,,,,,,, ( ),,,,, (, ),, 3. 44, ( c), ( d) ( a), ( b), : 56
64 3 1 ) ; ; ; ( 2 ) 1 ) ( ) 2 ) ( ) ( 3 ) 1 ) :, ( 3. 47( a) ) 2 ) : ( 3. 47( b) ) 3 ) : ( 3. 47( c), ( d) )
65 . 6. 2, :,,,,, ( 1) 1),,,,,,,,,, F N F X F Y ( ), l, l x, l y, : F N l = F X l x = F Y l y, F N F X F Y,,, ( a),, F X1 = 0, F Y1 = F Y8 = 1 2 ( ) kn = 40kN ( ),, 1, 8,, 1, 1, 3. 49( b) F Y = 0, F Y13 = - 30kN, F X1 3 = 2 1 F Y13 = 2 ( - 30) kn = - 60kN F N 13 = 5 1 F Y13 = 5 ( - 30) kn = kN ( ) F X = 0, F N12 = - F X13 = - ( 60) kn = 60kN ( ) 58
66 , 3. 49( c) F N12,,, F X = 0, F N2 5 = 60 kn( ) F Y = 0, F N23 = 0 3, 3. 49( d) F N1 3, F N2 3,,, F X = 0, F X3 4 + F X = 0, F Y = 0, F Y34 - F Y = 0 F Y34 = F X34 2, F Y35 = F X35 2,, F X34 = - 40, F X35 = - 20, 59
67 Y34 = 1 2 ( - 40) kn = - 20kN F N34 = 5 ( - 40) kn = kN ( ) 2 F Y35 = 1 2 ( - 20) kn = - 10kN F N35 = 5 ( - 20) kn = kN ( ) 2, : ( 3. 49( d), F N34 F X ),,, 3. 49( e), F N1 3 F N34 F N3 5 1, 5, 4, 5,, M 5 = 0, F X = 0 F X34 = - 40kN F Y34 = 1 2 ( - 40) kn = - 20kN F N34 = 5 ( - 40) kn = kN ( ) 2,, F X = 0, F X ( - 40) = 0 F X35 = - 20kN F Y35 = 1 2 ( - 20) kn = - 10kN F N35 = 5 ( - 20) kn = kN ( ) 2 4, 3. 49( f), F X = 0, F X4 6 = - 40kN F Y46 = 1 2 ( - 40) kn = - 20kN, F N46 = 5 ( - 40) kn = kN ( ) 2 F Y = 0, F N 45 = 20kN ( ), F N34 F N46,,, 60
68 ( a),, 3. 49( e), F N13 F N34 5, F N1 3 F N 34 5,, F N13 F N ,, F X13 F Y34 5, F Y13 F X34, F N13 F N , 3. 50, ( b) 2 ),, a) L ( 3. 51( a ) ), b) T, ( ( b) ),,, ( ) c) X ( 3. 51( c) ),, d) K,,,,,,, ( 3. 51( d) ) ;,, ( 3. 51( e) ), 3. 52, 61
69 . 52 ( 2 ), ( ) ( ),,,,,, a, b, c 3. 53,, 1, 2, 3, 4, 5, a, b, c 62
70 3 1 X = 0, F 1 Y = 4. 52kN( ) R 8 Y = 1. 48kN( ) -, a, b, c,, ( b), F Na, F N b, F N C, F Na,, F N b F N C 5,, F N b, : M 5 = 0, 2. 48F N a = 0 F N a = 5. 86kN ( ), F N b, F N a F N C 7,, F N b 7, F N a, F Nb 6 F bx F by :, F N b = M 7 = 0, F bx = 0 F bx = kN ( ) kn = kN( ) 3. 00, F N C,,, F Nc = ( b),, F Y = F X = 0, - F cx - F N a - F bx = 0 F cx = kN ( ) kn = kN( ) ( ) + ( ) = ( a) a, b : F Na, F AY = F BY = 2. 5P ( ) -,, ( b), F N a, F Y = 0, 2. 5P + F N a - P = 0 F N a = P( ), F Nb, -,, 3. 54( c), 63
71 F Y = 0, 2. 5P - 2P - F Nb sin = 0 F N b = P 2sina ( ),,,,,,, 3. 55( a), -,, a,,, ( b), X = 0, F N a 3. 56( a), -,, a, C, M c = 0 F Na, ( b) ( a) a b, 3. 57( a)
72 3, -, 3. 57( b),,, -,, 3. 57( d),,, b, E, F Nb M E = 0, F N b 6 + P 3 4 = 0 F Nb = P -, : ( 3 ) M D = 0, P F N b + 6F a X = 0 F a X = P F N a = 5 4 F a X = -,, 3. 58,,,, 5 18 P, ( a) KH F N H K 65
73 . 58,, F NH K -,, 3. 59( d),,, G,, ( b), F N GH F NG F -, ( c), F N GF,, ( a) -, M E = 0, 6 F N GF = 0 F N GF = 875kN( ) G, F G HX = F N F G = 875kN -,, M E = 0, F H KX - 4F G HX = 0 F H KX = 62. 5kN F N H K = kn = kN 5 66
74 ,,, : ( ) M 0, Q 0 ( 1 ) ( ( a) ) ( ) 3. 60( b), ( c), ( d), F N = M0 h M 0, h F N ( ) h, F N, M 0,,, ( ), F Y = F 0 Q F 0 Q, F Y, ( a) 67
75 , ; ( a),, ( 2 ) ( ( b) ) F N. 60 = M0 r r, r M 0 ;,,,,, ( 3 ) ( ( c) ), F N = M 0 /r, r, M 0,, 68
76 3. 61,, ;,, 69
77 4 ) ( ( d) ),, r,, M 0 / r, ( 5 ) ( ( e) ), 3. 61,, : 1 ),,, ;,,,, 2 ),,, ;,,,,,, 12m, 50m 3 ),,,, m m 4 ),,,,,, 18 24m, , 3. 62, ( a),,, ( b) AC BC, ( ),,,,,, ( a) F A X = 0, F A Y = 45kN( ), F BY = 15 kn( ) ( DE ) F N D E -, C DE,, 3. 64( b), 70 M C = 0, F N DE = 75kN( )
78 D, E, ( c), M, F Q, F N AC, 3. 64( d) : M AF = 0 F Q AF = [ ( ) ] kn = kn F N AF = [ ( ) M F A = M F C = [ ( ) ] kn = kN ] kn m = kN m F Q F A = [ ( ) ] kn = kN F N F A = [ ( ) F N F C = ( ) kn = kN M CF = ] kn = kN
79 M, F Q, F N. 64 F Q CF = ( ) kn = kN F N CF = ( ) kn = kN ( f), ( g), ( h) : : ( 1 ) f l F ND E, ( 2 ) f 1 f ,, f = f 1, :, f 1 F N D E = M0 C f + f 2 f 1 f 2, = 0,,, 3. 65( a),, F, f 2 = 0,, 3. 65( c), A, C f 1 f 2, F 3. 65,,, M 72
80 , :, ;,, 1 ), ( a), ( b ) ( c),,,, 73
81 ),,,, 3 ) :, , ( a) DE ( b) CDE,,, 4 ) :,, 3. 68,, ( a), AB F q, A, B, AB, 5 ) :,
82 3. 69 ( a), AB ( b), A, B, AB, 1 ),,, 2 ),, 3 ),,,,,, 1.? 2.? 3.,? 4.? 5., A? D T? 6. B 5? 6 7., : ( ) 7 A. ; B. BCDE ; C. ABCD ; D. DE 8. p q, 9., CD? 75
83 
84 , 77
85 
86 3. 3,
87 , ( a) 80
88 
89 3. 8, M 3. 9 ( 1 ) E M, F Q, F N ( 2 ) D F Q, F N 3. 8 y = 4 f l 2 ( l - x) x l = 16m f = 4m ( 3 ) ( f = 8m),? ( 4 ),,? K K y = 4f l 2 ( l - x) x 82
90 , C ( 1 ) C A ( 2 ) ( 3 ) D 3. 13,
91 
92 ,
93 ,,,,,, 4. 1,,,, 4. 1, q, BC D D, DD D, D D X D Y D D,, D D,,,,, 4. 2,, A AX, B B X, A, B AB = AX + BX, C C, D D, C, D CD = C + D
94 4 : 1 ) : 2 ) : 3 ) :,,,,,, 1 /600, 7 9m, 1 /250,,,,,,,,, : 1 ),, 2 ),,,,,,, 1,,, 2,,,,,, ,, =, ( 1 ),, 4. 3 P, W P i W = P i i cos ( 4. 1), kn m, P i i 87
95 P, 4. 4 ( 2 ), 4. 5, 0 P i,, P i 0 ip P i i P, 4. 6 P P i 0 P i,, P dp, d ip, P, dw = ( P + dp ) d ip = P d ip + dp d i P ( a) dw = P d i P ( b) 4. 6 dw P i P, ip P P i i P P = 1 P i ( c), d i P = i P dp ( b), W = ( c) ( d) P dw = 0 i P = ip P ( c) P ip 0 P ip dp = P dp = 1 2 i P P 2 ( d) W = 1 2 P i P ( 4. 2) 4. 6 OAB : P 0 P i, P P i,,,,,,,,,, 88
96 4,, 4. 5, P i,, 4. 5, P i it ( P i ), i t P i, it, P i, P i W = P i it 4. 6 ABCD, i t P i,,,,,,,,,, P, P, P, ; P,,,,,,,, : W = P i i k ( 4. 3), P i, i k K P i 4. 7( a),, ds, 4. 7 ( c), M, F Q, F N M + dm, F Q + df Q, F N + df N ABC, ds, 4. 7( b), 1 P 1, 2 P 2, c 1, c 2, c 3, ds : DE D E (, ) D E D E,, M, F Q, F N M + dm, F Q + df Q, F N + df N D E, ds ( ) d, d, d ds dw = M + F Q + F N + ( M + dm) ( + d ) + ( F Q + df Q ) ( + d ) + ( F N + df N ) ( + d ) ( a) :,, 4. 7 ( a), ds, M + F Q + F N + ( M + dm) + ( F Q + df Q ) + ( F N + df N ) = 0 ( b),, ( b) ( a) dw = ( M + dm) d + ( F Q + df Q ) d + ( F N + df N ) d ( c) 89
97 4. 7 dw = M d + F Q d + F N d ( d) ds,, dw = - ( M d + F Q d + F N d ) ( e) ( e), W = - ( M d + F Q d + F N d ) ( 4. 4) , :,, W W W + W = 0 ( 4. 5),, W = 0, ( 4. 5) W = 0 ( 4. 5 ) 4. 7, 4. 7( a), 4. 7( b), W = P P R 1 c 1 + R 2 c 2 + R 3 c 3 n = i = 1 P i ( 4. 4), ( 4. 6) ( 4. 5) n i = 1 P i, P i, R i, M, F Q, F N i n + i = 1 i R i c i n + i = 1 R i c i ( 4. 6) = ( M d + F Q d + F N d ) ( 4. 7) i, c i, d, d, d 90
98 4, 4. 8, d, d, d, 0, k, d = ds, d = 0 ds, d = ds ( 4. 7) n i = 1 P i i n + i = 1 R i c i = ( M + F Q 0 + F N ) ds ( 4. 8) 4. 8 ( 4. 3),,, ( ), ( ), :,,,,,, ,, ( a) D F Dy M G, F Q G ( )
99 , F Dy, F D y, 4. 9 ( b),, F D y, AC, CE, 4. 9 ( c),,,, : n P i i = 0 i = 1 F D y D + P 1 P 1 + P 2 P 2 + m m = 0 D = 1 P 1 = 3 4 P 2 = - : F D y P 1 - F D y = 3 2 P P P a m m = a m = 0 M G, M G 4. 9( d ),, 4. 9( e), G, 1 2a P 1 = 1 = 1 a = 1 a M G = - P 1 P 1 + M G ( + ) = 0 P M G 1 a + 1 a 1 2 P 1a = 0 M G 4. 9 ( d), M G, F QG F Q G, 4. 9( f),, 4. 9( g) G 1, GG = 1 2 P F Q G 1 = 0 P 1 = - 1 2, F Q G = 1 2 P ( a) P CD CD X, ( b), ( c), AB C FD E,, 92 P X P = a X = ( 2 a + a cos45 ) P P + X X = 0
100 P a + X( 2a + a cos45 ) = 0 X = - P / ( /2) = ( - 2 /3) P, X,, X X + P P = 0 X X + P P = 0 X P X X = 1, P X :,, X, X X X P X P X, P X, P, X P X P X, P ; X, P, X P X P X, P, X X X ;, X, X, X,, 4. 3,, ( 1 ) ( a),, K n-n K 93
101 ,, K K ( n-n ) P( P K, P K, ),, P = 1, P P R 1, R 2, ( b), ( 4. 3 ) 1 K n + i = 1 R i c i = ( M + F Q 0 + F N ) ds ( 4. 9), 1, R i, M, F Q, F N ; K,, 0,, c i ( ), : K = ( M + F Q 0 + F N n ) ds - i = 1 R i c i ( 4. 10),, ( 4. 10) : K 1 K, K, K ( 2 ) ( 4. 10),, ( ),, ( 4. 10),,, ( ), K K,,, ;, ;,, KV, KH, K, J K, AB
102 , c i = 0,,, 0, ( ) : KP = ( M + F Q 0 + F N ) ds, K P K, : = M P EI = F N P EA 0 = k F Q P GA KP = M M P EI + k F Q F QP GA + F N F N P EA ds ( 4. 11) : E, G A, I EI, GA, EA k, k 1. 2, k 10 /9, k A/ A P, ( A j ) M, F Q, F N, M P, F NP, F QP ( 4. 11), : M, F Q, F N M P, F N P, F QP ( 4. 11) KP 95
103 . 4. 2,,,,, ( 1 ),,, KP = M M P ds ( 4. 12) EI ( 2 ),, KP F = N F NP dx ( 4. 13) l EA F N, F N P, A l, KP = F N F NP l ( 4. 14) EA f l ( 3 ), ( ) < 1, 5 K P = M M P EI, + F N F NP EA ds ( 4. 15) KP = M M P ds ( 4. 16) EI ( 4 ), ( ), KP = M M P ds + EI F N F N P l ( 4. 17) EA ( a), EI =, C C ds = dx C, ( b) M( x), M P ( x), x AC : M( x) = - 1 a x, M P ( x) = 3 8 qax qx2 0 x a /2
104 CB : M( x) = 1 a x, M P ( x) = 1 8 qa ( a - x) a /2 x a C C = a ( x/ a ) EI 3 8 qa x - qx2 2 dx + a a 2 ( x / a ) EI 1 8 qa ( a - x) dx = - qa EI ( a), EI, B BH BC, BA ds = dx, B H 4. 14( b) M( x) M P ( x) BA : M( x) = - 1 x, M P ( x) = - Pa - BC : M( x) = 0, M P ( x) = - Px B H 4. 5 EI) B H = a 0 = 1 EI - 1 x EI P a qa Pa - qx 2 2 ( ) 1 2 qx2 dx + a ( - Px) dx EI 4. 15( a), A AV A ( AB ds = R d, BC ds = dx 1 ) AV AV ( b) 97
105 M( x) M P ( x) AB : M( x) = R sin, M P ( x) = PR sin BC : M( x) = R, M P ( x) = PR AV 2 ) A AV = EI 1 2 = 1 EI 0 R sin P R sin Rd + EI R P R3 ( ) A 4. 15( c) M( x) M P ( x) AB : M( x) = 1, M P ( x) = PR sin BC : A M( x) = 1, M P ( x) = PR A = P R2 EI 2 0 = 5 2 EI PR2 ( ) sin d + P R 0 EI 1. 5 R 0 dx R PR dx ( a) CE C E ( EA ) C E ( CE ) ( b) F N F N P C E 98
106 F N F NP l F N F NP l AC 2 /2a - 2P 2a / 2-2P /2 BD - 2 / 2a - 2P 2a / 2 2P / 2 CE 2 /2a 0 2a / 2 0 DE 2 /2a 0 2a / 2 0 EB 1 /2a P a P /2 AE - 1 /2a P a - P /2 CD - 1 / a - P a P F N F N P l = P C E = F N F N P EA l = P EA ( ) ( a) B B V ( EA ) : BC,,, : 99
107 = M M P dx + EI F N F N P EA dx B V 4. 17( b) M F N P = 1,, M P M = 0 F N 4. 17( b) F N P BC M F Q,, 4. 17( c), ( d) B V BV = M M P dx + EI F N F N P EA dx = 0 M P EI = 1 EA [ = ql 2 2EA ( ) dx + F N F N P EA dx ql 2 l] , ( 4. 12) KP = M M P ds EI, M( x) M P ( x),,,, ( 4. 12),, : ) 1) ( EI 2 ) M( x) M P ( x) ( ) AB M( x) M P ( x),, 4. 18, O x M( x) = x tan ( a) AB, EI ds = dx, ( a) ( 4. 12) 100
108 4 m = M P ( x) dx = d, n x tan M P ( x) ds = tan x M P ( x) dx ( b) EI n KP EI m n EI m = tan x d ( c), x d d y, m x d M P ( x) y n M P ( x) c y x c, M P ( x), : ( d) ( c), m x d = x c ( d) n KP = tan EI x c = 1 EI y c ( e) y c = x c tan, M P ( x) c M( x), KP = 1 EI y c ( 4. 18), c y c, EI, ( 4. 18) :, M( x) M P ( x),, EI, M( x) M P ( x),, 4. 19,,, 4. 19, 101
109 :,, I ( a) C E = kn /m 2, I 1 = m 4, = m , M( x) M P ( x), 4. 21( b), ( c) = = 60 y 1 = 1 2 = 60 4 = 240 y 2 = 1 3 = = 60 y 3 = 1 3 C V = 1 ( 1 y y 3 ) y 2 EI 1 EI 2 = 80 EI EI 2 = ( ) cm = 1. 53cm ( ) ( a), C, D C, D, EI =, M( x) M P ( x), ( b), ( c )
110 M( x) AC BE, CB, M P ( x), 4. 22( d),, 1 8 ql 2, CD = 1 EI = 1 EI 18 5 ( ) ( a) C M( x) M P ( x), 4. 23( b), ( c), 1 = = 8 y 1 = = = = = = 2 2 y 2 = = 3 y 3 = 18 3 = 6 4 = = 30 y 4 = 15 3 = 5 103
111 CV = 1 EI ( 1 y y 2 ) EI ( 3 y y 4 ) = 1 EI EI = 160 3EI EI = EI ( ) : M P ( x) BC, 4. 6,, ( 4. 10), ,, ( 4. 10) K C n = - R i c i ( 4. 19) i = 1, K C K C i R i R i C i,, ( a), B, a = 1cm, b = 2. 4cm, C CV C c
112 4 1 ) C CV c i R i, 4. 24( b) ( 4. 19) C V n = - R i c i = - - i = a b = 2 ) C c cm = 0. 9cm ( ) c i R i, 4. 24( c) ( 4. 19) C n = - i = 1 R i c i = b + 0 a = rad = rad ( ),,,, ( 4. 10) kt = ( M + F Q 0 + F N ) ds ( a), K t K M, F Q, F N, 0,,, ds 4. 25, t 1, t 2,, h 1 = h 2 t 0 = h 1 t 2 + h 2 t 1 h ( b) ds t 0 = t 1 + t 2 2 ( c) = t 0 ( d) t = t 2 - t 1 ( e) = d ds = t 2 ds - t 1 ds hds = h t ( f),, ds 0 = 0, ( d), ( f) ( a) 105
113 , F N t 0 = M t ds + h F N t 0 ds = t h Mds + t 0 F N ds ( 4. 20) M t,,,, ( ) Kt = F N t 0 l ( 4. 21) ( a), h, 20 10, - 20,, C C V, EI 4. 26, M, F N, M P C, 4. 26( c), ( d), ( e) 106 CV = 1 EI P l l l + P l l l C t 1 t 2 = = - 40 = = - 10 = 4Pl3 3EI ( )
114 4 0 = t 1 + t 2 2 = = - 25 t = t 2 - t 1 = = 30 CV = t Mds + h t 0 F N ds = ( - 25 ) ( - l) l2 h l 2 h = 25 l - 45 h l2 ( ) C CV = CV + CV = 4Pl3 3EI - 25 l - 45 h l2 4. 7,,, ( a), ( b),, P i M i, F Q i, F N i i, i, 0 i, i, P j M j, F Q j, F Nj j, j, 0 j, j : ji P i P j ; i j P j P i 4. 27, ( 4. 3) P i i j = ( M i j + F Q i 0 j + F N i j ) ds = M i M j EI + k F Q i F Q j GA, + F N i F N j EA ds ( 4. 22a) 107
115 j ji = ( M j i + F Q j 0 i + F N j i ) ds = M j M i EI ( a), ( b),, n, + k F Q j F Qi GA + F N j F N i EA ds ( b) P i ij = P j ji ( 4. 22c) P i ij = P j ji ( 4. 23) :,,,,,, ( a), ( b), P i, P j : ji P i = 1 P j = 1 ij P j = 1 P i = 1 ( 4. 23) P i = 1, P j = 1, P i ij = P j ji i j = ji ( 4. 24) :,, P i = 1 P j = 1 ji, P j = 1 P i i j = :,, ( a ), ( b ) 108
116 4, : i j = ji ( a), ( b), c i, c j : r i i c i = 1 c i = 1 ; r ji c i = 1 c j = 1 ; r jj c j = 1 c j = 1 ; r i j c j = 1 c i = r i i 0 + r ji c j = r i j c i + r jj 0 c i = 1, c j = 1, r ji = r i j ( 4. 25) :,, c i = 1 c j = 1 r ji, c j = 1 c i = 1 r ij :,,,, ( a), ( b), : r ji c i, r ji = r i j = 1 j = 1 ; r i j j = 1 c i = 1,
117 ( a), ( b), P i j : r ji P i = 1 j = 1 ; i j j = 1 P i = 1 ; ji P i j = 1 j = 1, P i = 1, ji = 0, r ji j + P i i j = r jj ji + 0 ii r ji r ji + i j = 0 = 1 = - i j ( 4. 26) :,, P i = 1 j = 1 r ji, j = 1 P i = 1 i j, :, ;, 1 ),, 2 ),,? ( ) 3 ),,, 1. 2.,?,? 110
118 4.,,?,? 4.? 5.,? 4. 1 F Cy, F F y, M B, M C B H F By B ( ) D D H B BH,, EI = y = 4f a 2 x( a - x), EI =,, ds = dx, B BH 111
119 B B ,, A = 30cm 2, E = N / cm 2, P = 98. 1kN C CV DB EB A = 20 cm 2, d = 2m, P = 40kN, E = 21000kN /cm C B
120 4. 11 ( a) C C H, EI = ; ( b) AB A A D DH, EI = 1000kN m C EI = kn m C, D CD : EI, E = kn /m 2, I = m 4, = 10kN /m 3 ( 1m ) A AV E = 210GPa, A = 12cm 2, I = m D EA = 2EI 1 m
121 . 17 A, B AB C C V BC C EI, EA B C C B k 1 = 8 EI a D k 2 = 48EI a AB, 1 = /cm, BC 0. 08cm AB BV A, B, D a = 3 cm, b = 8cm, c = 5cm C
122 4. 23 C, F = , h = 20cm, a = 2m 4. 24, CD t, C CH CV , AB 0. 5 cm, C * 4. 26, AB BC R = 400m, AB, BC, BC DV * ( a) y( x) = Mx2 ( b) 2EI B
123 ,, ,?,,,, :, 5. 1 B,,, X , 1, 2,, X 1, X
124 ,, n 5. 1, n = 1, 5. 2, n = 2,,,, : 1 ), 5. 1, ), 5. 3, ), ), ,,,,, ( a), B, 5. 7( b) B 117
125 . 7,,, n = ( c), CD, CE, DE C, 5. 7( d), n = ( e),, 5. 7 ( f) n = 12, : 5. 7( e) 5, 5. 8, 5. 8 n? , 3, 4,, : 5. 9( a), B, X ( b), X 1, X 1?,, X 1,,,, X 1 B,,, X 1,, X 1,, X 1, B,,, B X 1 118
126 5. 9,,, X 1 ( B ) 1 : 1 = P X 1 X 1,, : P = 0 ( 5. 1), 4, 11 1P : ( 5. 1) : 1 1 = X 1 l 3 3EI, X 1 l 3 3EI - ql 4 8EI = 0 : X 1 = 3 8 ql X 1, X 1 1 P = - ql 4 8EI ( 5. 9 ( e) ), ( 5. 9 ( f) ),, X 1, :,,,, (, ), ;,,,,, : , 119
127 ,,, 5. 9 ( a), B X 1,, A X 1,. 10, 5. 10,,,, ( ), ( a),, B X 1, X 2, 5. 11( b), X 1, X 2 : = P = 0 2 = P = 0, : ik = i k X k : : n, : 1 1 X X P = X X P = 0 ( 5. 2) 120
128 5 1X X n X n + 1 P = X X n X n + 2 P = 0 n1 X 1 + n2 X nn X n + np = 0 ( 5. 3) : n n n1 i k, X k : n2 nn X 1 X 2 = X n 1 P 2 P np ( 5. 4) = 1 X i, 1 ),,,, 2 ) i i, i k, i P, ik = ki, 3 ) : i i, ik, i P, 4, ( ) X i = 1, X k = 1 : M i, M k M P i i X i = 1 X i, M i ik X k = 1 X i, M i M k ip X i, M i M P : ii = M2 1 EI ds ik = M i M k EI ds ( 5. 5) M 1 i P = M im P EI ( a), M 1, M 2 M P ( c ), ( d), ( e), ( 5. 2 ) 11, 12, 21 M 1 M 2, 1 P M 1 M P, 2P M 2 M P,,,, : ds M = M 1 X 1 + M 2 X M n X n + M P = M i X i + M P ( 5. 6) 121
129 . 3, : 1 ),, 2 ) 3 ) X i = 1, X k = 1 M i, M k M P, 4 ) i i, ik, ip, X i ; 5 ) M, F Q, F N M = M i X i + M P ,, ( 1 ),, ( 5. 5) ( a) 1 ), 5. 12( b) 2 ) : 11 X X P = 0 21 X X P = 0 3 ) M 1, M 2 M P, ( c), ( d), ( e), : 11 = 1 1 a EI 1 2EI 1 2 a = 7a 6 EI 1 22 = 1 1 EI 1 2 a a EI 1 2 a a = a 3 2EI 1 12 = 21 = - 1 P = - 2 P = 4 ) : X 1 = EI 1 2 a EI 1 2 a = EI 1 2 a P a = - Pa 2 32EI EI a Pa a = Pa 3 32EI P a X 2 = - 9P 80 5 ) : : M = M i X i + M P, 2a 2 3EI 1
130 5 M AC M C A M C B M B C = = - 3Pa = - 3 Pa ( ) 80 = - 3Pa 9P a + 0 = 6 Pa ( ) 80 = - 3 Pa P 80 a + 0 = 6 80 P a ( ) 6 ) ( ( f) ), ( 5. 12( g) ), ( ( h) ),,, ( a) B k, EI - :, B, X 1, 5. 13( b) :, B,, B 1 k X 1( X 1 ), 123
131 X P = - 1 k X 1 M 1 M P, 11, 1P M 1 M P ( c), ( d), X 1 11 = l3 3EI, X 1 = - M M AB, 5. 13( e) 1 P k 1 P = - = M AB = M 1 X 1 + M P = - 5P 5l 3 48EI EI kl 3 3P l 1 + 8EI kl EI kl 3 :, B, AB EI k =, B,, X 1 k = 0, B, X 1 ( 2 ) = 0 = 5P, EI 16,,,, : ii = F 2 N i EA l i k = F Ni F Nk EA l i P ( a), X 1 = F N i F N P EA l ( 5. 7), 5. 14( b)
132 5 : X 1 X 1 Z X P = 0, : = 1 F N1 F N P ( 5. 14( c), ( d) ), 11, = 1 : 11 = 1 EA 1 2 2a P = 1 EA - 1 2, X 1 : : P a a X 1 = - 2P 2 2 2a P = 1 1 2a P a 2 2 P 2 = ( ) a EA 2 a 2 = - Pa EA F N = F N 1 X 1 + F N P ( e) :, X 1, ( f)?? ( 3 ), 125
133 ; ( ),,,,, : i i = M2 i EI ds + F 2 N i EA l i k = M i M k EI ds + F N i F N k EA l ( 5. 8) ip = M i M P ds + EI F N i F NP EA l ( a), EI, EA 5. 15, CD X 1 : X 1 11 X P = 0, 5. 15( b), : M 1 M P F N1 F N P ( 5. 15( c), ( d) ), 1 1, 1P 11 = 1 EI a 2a a a2 2 3 a EA [ 12 2a + ( - 1) 2 a 2 + ( 2) 2 2a 2] 126 = 8a 3 3EI + 4 ( 1 + 2) a EA 1P = - 1 EI, X 1 : X Pa a 2 3 a 2 + Pa 2a a + 0 = - 8Pa 3 3EI = - 1 P = 8P a EI 1 8a 3 3EI + 4( 1 + 2) a EA = P 1 + K K = 3( ) EI 2EAa 2
134 5 X 1, F N = F N1 X 1 + F NP, : K, EA, EI, K 0, X 1 P,, EA, EI, K, X 1 0, ( ) ( ( a) ),,,, ( ) EA =, ( b), ( 5. 7), ( a), EI 2 = 6EI , 5. 17( b),, 127
135 1 X P = 0 M 1 M P ( ( c), ( d) ), 11, 1P 1 1 = 2 1 EI P = - 2 EI = EI 2 : 1 1 EI EI = EI 2 X 1 = - 1 P = kN 11 M = M i X i + M P, 5. 17( e) ,,,, M,,, M,,,,,,, : : ip ip = l = F N F N EA dx MM l EI dx = 1 EI y C ( 5. 9) EA =, ip EA ip = F N F N l ( 5. 10), F N, M, F N, M, 128 : 1 ) F N, M;
136 5 ),, F N, M; 3 ) ip ( a) C c ( 5. 18( b) ), ( c) ( d),, M ( b), ( c) c = 1 2EI ( b), ( d) 1 2 a 3P a a P a = c = 1 1 EI 1 2 a 3P a a 3Pa 80 1 = 3P a 160EI 1 3Pa 160 EI 1 ( ),,,, , 3,,,,,,,,,, M i, M, M i ( ) M,,,
137 . 2, M 1, M 2 M, M 1 M, A, M 2 M, BH A = 1 1 a 1 EI 1 2 BH = 1 a 2 EI Pa 80-3P a 80 Pa P a EI a 6P a a Pa = EI a 6P a a Pa a = 0,,,,, n, n, n,,, ( a) M
138 5 M 5. 20( c), : = 1 2EI 1 3 EI = y C EI. 20 ( b), M = 1 y C = 1 = EI = 0,, M :, M, M EI, M, ( M ) M 5. 5,,,,, ( a), ( b), t 1, t 2 ( t 1 > t 2 ), A,, A ( c), ( d),,,,, ,,, t, i P i t i t, X i 131
139 : i1 X 1 + i2 X i n X n i t 4, it : + it = 0 i t = t 0 F N l + t h M i,, M t, : M = M i X i ( a), 10,, EI,, h, 5. 22, 5. 22( b), : F N1, M 1 11 X t = ( c), ( d), : 11 = 1 EI l 2 l l2 2 3 l = 4l 3 3EI t 0 = 1 2 ( ) = 5 t = 0-10 = , : 1t = 5 l + 10 h l l 2 = 5 l 1 + 3l h X 1 = - 1t = - 15 EI 1 + 3l 11 4 l 2 h M = M 1 X 1, ( 5. 22( e) )
140 ,,,,, ip i c i c, X i i1 X 1 i : + i2 X in X n i c 4, i c : i c = - R i C V + i c = 0, i c,, ( a), A, 5. 23( b), : 11 X c = ( c), : 1 1 X 1 = - A,, : M = M i X i ( a), 5. 24( b), X 1, X 2 X 3, X 3, : : 11 = i c = - R ic : 11 X X c = 0 21 X X c = 0 l 3EI = = 21 = - l 6EI 133
141 1 c = l AB, : X 1 = X 2 = - 6EI l 2 AB i = EI,, l : X 1 = X 2 = - 6i l AB M = M i X i, : M AB = X 1, = AB = 2 c l M B A = X 2, M, F Q 5. 24( e), ( f) 5. 6,, 1 ),,,,,,,,, 2 ),,,,,,,,, ;, 3 ),,, 134
142 5,,,,,,, 4 ),,,, ( 5. 25( a) ) ;,, ( 5. 25( b), ( c) ),,,,,,,,,,, ( ( d) ) ,,, ( a),,,, ;,,,,,,?, i i, i k, i P i k, ip,,,, , ik, i P ( a),, 5. 26( b) 135
143 : X 1, X 2 ; : X 3 M 1, M 2 M 3 ( 5. 26( c), ( d), ( e) ), M 1, M 2, M 3, : 1 3 = 3 1 = 0 23 = 32 = 0 :, X X P = 0 21 X X P = 0 33 X 3 + 3P = 0 :,,,,,, ( a) ( ( a) ), M P ( ( b) ), M 3 M P, 3P = 0 136
144 5 F Q a), : X 3 = 0 : M = M 1 X 1 + M 2 X 2 + M P M 1, M 2 M P, M ( 5. 27( c) ) :,,,, :,, M, F N, ;,, F N, M, F Q = 0,,,, ( ( a) ), M P 1 P = 0, 2 P = 0 ( a),, X 1 = X 2 = 0 : M = M 3 X 3 M 3, M P + M P ( ( b) ),, M ( 5. 28( c) ) :,,,,, :,, M, F N, F Q ;,, F Q,, ( M = 0, F N = 0),,, ( a) EI =,, ( b),,,, ( c) ,,,,,, 2, ( a), C,,, C 137
145 . 29,, ( b), ( a),,, 5. 31( b), , 3, ( a), C,,,, ( b), ( a), I 2,,, ( b) ,, 5. 33( c),,,, ( d ) :,, 138
146 , 2, 3, ,,,,,, :,,, 139
147 c < l,,,, 10,,, : 1 ), ds = Rd ; 2 ) f l < 1 4 ds dx; 3 ), ( ) , ( ( b) ), X 1, : 11 X P = , :, f l 1 5, = M2 1 EI ds + F 2 N1 1P = M 1 M P ds EI EA ds,, X 1 : ( 5. 11) : M 1 = - y, F N1 = cos 11 = y2 EI ds + cos2 EA ds 1 P = - ym P EI ds ( 5. 11) = 1 X 1 = - 1 P = 11 y2 ym P EI ds EI ds + cos2 EA ds X 1, ( 5. 12) 140 : M K = M 0 K - X 1 y K F Q K F N K = F 0 QK cos K - X 1 sin K = F 0 QK sin K + X 1 cos K ( 5. 13)
148 5 : 2 E 1 A 1, :,,, X 1 = - 1 P = 11 y2 ym P EI ds EI ds + cos2 EA ds + ( 5. 14) l E 1 A ( a) y = 4f l 2 x( l - x), l = 18m, h = 3. 6m, A = m 2, I = m 4, E = 192GPa ( b) f l = = 1 5 ds dx, cos 1 : 11 = EI 1 l 1P = - y = 4f l 2 x( l - x),, 0 y 2 dx + 1 EA l 0,, dx ( a) 1 EI l ym P dx ( b) 0 M B = 0, M P = q 2 x( l - x) y, M P ( a), ( b), : 11 = EI 1 l 4f = 0 l 2 x( l - x) 2 dx + 1 EA l dx = 16 f 2 l 30EI + 1 EA m / N 141
149 1 P = m /N = - X 1 = - X 1, 1 EI 4f x( l - x) q l 2 2 x( l - x) dx = = m 1P = N = kn 11 m qfl 3 15EI,, ( ), , 3, ( b), : 1 3 = 31 = 0, 23 = 32 = 0, 12 = 21 0, : 11 X X P = 0 21 X X P = 0 33 X 3 + 3P = ( = 21 ) = 0,, 12 = 2 1 = 0,, ( a),,, 12 = 21 = 0 12, 2 1 :,, 12 = EI 21 = M 1 M 2 ds + k F Q1 F Q 2 GA ds + F N 1 F N2 EA ds ( a), X 1 = 1, X 2 = 1 O, x, y,,,, ( b), ( c), ( d) : ( a), : 142 M 1 = 1 F Q 1 = 0 F N1 = 0 M 2 = y F Q2 = sin F N2 = cos
150 5 12 = 21 = 0, y s : = 21 = y EI ds = 1 EI ( y 1 - y s ) ds 1 y 1 EI ds - ys 1 EI ds = 0 1 EI y s 1 y 1 EI ds = 1 ( 5. 15) EI ds ( 5. 40), 1 ds, EI 1, y 1 EI ds x 1, y s x 1, O,,,, : 11 X 1 + 1P = 0 22 X 2 + 2P = 0 33 X 3 + 3P = 0, : ( 5. 16) 143
151 1 1 = M 2 1 E 2 2 = M 2 2 E 3 3 = M 2 3 ds I ds I ds I = ds I + N 2 2 ds E 1 P = M 1 M P I ds E 2 P = M 2 M P I E 3 P = ds M 3 M P I = x 2 ds ds A = y 2 ds I I = M P ds I ds = ym P I = ds xm P I + cos 2 ds A ( 5. 17), f l > 1 5, ; f l 1 5, 22, ( a) y 1 = 4f l 2 x 2, h C = 0. 6m, b = 1m I = I C cos, A = A C K cos 5. 41, 5. 41( b), : ( 5. 15), ds I = dx I C, : y s y 1 y ds 1 EI = ds EI ( 5. 17), y = y 1 - y s = x , f l = 4f l 2 x 2 = = 4 4 x 2 = x EI y 1 dx C = 1 EI dx C = 4 12 = 1 3 > x dx 6 dx - 6 = 4 3,, : 144
152 5 C 11 = dx = l = 12 EI C 22 = y 2 dx = 6 x 2-6 EI C 33 = x 2 dx = x 2 dx = 144, M P ( 5. 17), : ( 5. 16), : EI C - 6 x 0, M P = - 0 x 3, M P = 0 2 dx = : 1 2 qx2 = - 7x 2 3 x 6, M P = - 50( x - 3) 1 P = M P dx = 0-7x 2 dx - 6 EI C 2 P = ym P ds = 0 x 2-6 EI C 3 P = X 1 X 2 X 3 K ( x - 3) dx = ( - 7x2 ) dx - 6 x xm P dx = 0-6 x( - 7x 2 ) dx - 6 = - 1P = 729 kn m = 60. 8kN m = - 2P = kn = kN = - 3P = 1143 kn = kN ( x - 3) dx = x 50( x - 3 ) dx = ,, K K, x K = - 3, y K = x = - 1 3, tan K = y x = - 3 = , cos K = , sin K = M K = X 1 + X 2 y K + X 3 x K + M P F QK F NK = = X 2 sin K + X 3 cos K + F Q P ( - 3) ( - 3) 2 kn m = 4. 41kN m = [ ( ) ( - 3) ] kn = 0. 08kN = X 2 cos K - X 3 sin K + F N P = [ ( ) + 14( - 3) ( ) ] kn = kN 145
153 1 ),,,?? 2 ),??? 3 ),,? :,,, ;,,, 4 ),,,,,,, 1.? 2.,, 3.,? 4.,? , EI 1 10,? BC,,? 6., CE E , ? 8., b c d e?? 9. EI,,? ( a) ( b)?
154 , A B X 1, X 2 EI 1 1 P 2 P 22 12? 12., 13. C H,, :,
155 
156 5 5. 2, M, F Q 5. 3, , EA = 5. 5 a) A = 10I /l 2, CD ; b) A = 3I /2l 2, M, A 0 A 5. 6, M 5. 7 M C EI =, k = EI / a ( d) EI = kn m 2, C D 149
157 M, K C 5. 10, EI =, EA = EI /l 2, h = l /10,, M , A A, M, F Q
158 , B,, M , M 5. 14, y = 4f l 2 x ( l - x), l = 30m, f = 5m, h = 0. 5m, EI = 10 5 kn m 2, EA = kn, cos = 1, ds = dx C
159 
160 ,,,,, ,,, 5,, 20,,, ( ),,,,,,,,,, ,, : 153
161 1 ) 6. 1, S i k,,, M i k ik i, F Q ki ik k,, M f f i k, F Q i k ( 2), ; i k ik, ;,,,, ;, 6. 1, i, k, i k, M ki, M ik :,, ,,, 6. 1,,, ( 6. 3), A, B A, B, AB,, : M AB M BA F Q AB = - F Q BA = - = 4i A + 2i B - 6 i l AB + M f AB = 2i A + 4i B - 6 i l AB + M f B A 6 i l A - 6i l A - 6 i l B + 12i l 2 AB + F f Q AB 6i l B + 12 i AB + F f Q BA l ( 6. 1),,,,,,,,,,, 154
162 6. 1 i = EI l M AB M BA F QAB F QBA 1 4i 2i - 6i l - 6i l 2-6i l - 6i l 12i l 2 12i l 2 - Pab2 l 2 - Pa2 b Pb 2 ( l + 2a) - Pa2 ( l + 2b) l 2 l 3 l 3 3 a = b = l /2 - Pl 8 Pl 8 P 2 - P ql2 12 ql 2 12 ql 2 - ql 2 5 3i 0-3i l - 3i l 6-3i l 0 3i l 2 3i l 2 - Pab( l + b) 2l 2 0 Pb( 3l 2 - b 2 ) - Pa2 ( 2l + b) 2l 3 2l 3 7 a = b = l /2-3Pl P 16-5P ql ql 8-3ql 8 l 2-3b 2 m 0-3( l2 - b 2 ) m - 3( l2 - b 2 ) 2l 2 2l 3 2l 3 m 9 a = l, b = 0 m 2 m - 3m 2l - 3m 2l 155
163 M AB M BA F QAB F QBA 10 i - i Pa ( 2l - a) - 2l Pa2 2l P 0 11 a = l /2-3Pl 8 - Pl 8 P Pl 2 - Pl 2 P F Q lba = P F Q rba = ql2 3 - ql2 6 ql ,, : 1 ) :,,, 2 ) : , 6. 4 ( a) P, A ; B, BA BC B, B B ( Z 1 Z 1, ) ; C 6. 4, ( a) ( b) ( e) AB, B Z 1 ; BC, P, B ( Z 1 ), ( a) 156
164 6. 4, ( b) ( e),, :, Z 1 M BC M BA M AB = 4EI Z l 1 = 2EI Z l 1 = 3EI Z l 1 - M C B = P l, M AB, M B A M BC,, Z 1,, Z 1, Z 1,,,, B, 6. 4( g), : M B = 0; M BA + M BC = 0 4EI Z 1 l + 3EI Z 1 - l 3 16 P l = 0 Z 1 = 3P l2 112EI ( ) 157
165 1 M AB, M BA M BC, M BC M AB M BA = 2EI Z 1 = 3 l 56 P l ( ) = 4EI Z 1 = 3 Pl ( ) l 28 = 3EI Z 1 - l 3 16 P l = P l ( ),, 6. 4( h ), 6. 4 ( i), ( j),,, 6. 5( a), C, D Z 1 Z 2, Z 3,, Z 1, Z 2 Z 3, C D, 6. 5( b), M C = 0 M C D + M CB = 0 M D = 0 M D C + M DB = 0 CD, 6. 5( b), F x = 0 P - F Q CA - F Q D B = , Z 1, Z 2 Z 3,,, : 1 ), ( ) ; 2 ),, ( ) ; 3 ),, ; 158
166 6 ), ,,,, ( 1 ),, ;, ;,,,,,, 6. 6( a),, ( 2 ),,,,, 6. 6( a), 4, 5, 6,, 1, 2, 3, :,,, ( ), 2,,,, ;, ( ),, 6. 6 ( a), 6. 6 ( b),,, 1,, 159
167 ),,,,, 6. 6 ( a ), 1, 3, Z 1, Z 2, 3, Z 3, 6. 6( c), ( a),, 1, 2, 3, 6. 7 ( b), 1, 2, 3,, 3, 6. 8( a), 4 2, 6. 8( b) ( a),, 2 B 3, 2 B 23 3B 3, 3 ;, 2 4, 6. 9 ( b) ( a), 1, 2 ;, 6. 10( b) ( a), 3 1, 2, 3, 3 ;, 1, ( b) 160
168 ,,,, 6. 12( a), ( b), ,,, ;,,,, 161
169 ( ), ( a). 12,
170 6 Z 1 ( ), C ( B ) Z 2 ( ),, ( b),,,,,,, R 1, R 2,, Z 1, Z 2, R 1 R 2 Z 1, Z 2 R 11, R 12, R 1 P, R 2 1, R 22, R 2 P, 6. 13( c), ( d), ( e),, R 1 = R 11 + R 12 + R 1 P = 0 R 2 = R 21 + R 22 + R 2 P = 0 R ij ( ) ; 1 i ( ) ; 2 j ( ) r 11, r 12 Z 1 = 1 Z 2 = 1, r 21, r 22 Z 1 = 1 Z 2 = 1,, r 11 Z 1 + r 12 Z 2 + R 1P = 0 ( 6. 2) r 21 Z 1 + r 22 Z 2 + R 2P = 0 Z 1, Z 2, :, 6. 13, R 1 M B = 0, R 2 = 0 F x = 0 = 0 B n, n, n : r 11 Z r 1 i Z i + + r 1 n Z n + R 1P = 0 r i1 Z r ii Z i + + r in Z n + R i P = 0 r n1 Z r ni Z i + + r nn Z n + R np = 0 Z,,, : r 11 r 12 r 1n Z 1 R 1 P r 21 r 22 r 2n Z 2 + R 2 P = 0 ( 6. 3) r n1 r n2 r n n Z n R np, r ii, i Z i = 1 i ( ), Z i 163
171 , ; r i j ( i j), j Z j = 1 i ( ), Z i,,, r ij r ji, r i j = r ji ; R i P,, i ( ), Z i,,, ( ),,,, : : 1 ), ; 2 ) ( r R), ( ) ; 3 ), ( ), 6. 1 Z i = 1 Z k = 1 M i, M k M P, ( ),, r i i, r ik R ip,, M i, M k M p Z i, M i = 0 ; r ii, r i k R ip,, M i, M k M P, F x = 0 F y = ( a) 6. 13( a),, ( 6. 2), 6. 1 Z 1 Z 2 = 1 = 1 M 1, M 2 M P, 6. 14( a), ( b) ( c), 6. 14( a), ( b) ( c) B, M B = 0, r 11 = 7i, r 12 = - 6i l, R 1P = ql 2 12, ( a), ( b), ( c),, F x r 21 = - = 0, i l, r 22 = 15i l 2, R 2P = -,, 164-7iZ 1-6i l Z 1 6i l Z i l 2 Z ql2 12 = ql = ql
172 6, Z 1, Z 2 :. 14 Z 1 = ql2 i ; Z 2 = ql3 i M AB M AB = 2i ql2 i ql2 M = M 1 Z 1 + M 2 Z 2 + M P - 6 i l ql3 i - ql2 12 =, M ( a) M, M F Q F N, 6. 15( b), ( c)
173 , : ; ; M i, M k M P, ; Z i ; ; 5. 4,,,,, ( 1 ) ( ),,, M i, M k M P,, ( a) B, Z 1,, ( b) r 11 Z 1 + R 1 P = 0 M 1, M P, 6. 1, M 1, M P, B, ( c), ( d) M B = 0, r 1 1 = 7i; R 1 P = 6 Z 1 r 11, R 1 P : i Z = 0 Z 1 = - 6 7i
174 6. 16, M = Z 1 M 1 + M P,, 6. 16( e) M, M F Q, 6. 16( f) ( g), M B = 0 B,, B F y = 0, F BY = kN, ( g) ( a) B,, 1, ( b) r 1 1 Z 1 + R 1P = 0 167
175 M 1, M P,. 17,,, i 0 = EI 1 = 1, i BD = i C E = 2EI 4 i AB = 4EI , M 1, M P B Z 1 r 11 = = 9 R 1 P, = 0. 5 = 1; i BC = 5EI 5 = 1, 6. 17( c), ( d) = ( ) kn m = kN m 168
176 6 M M = Z 1 M 1 1 = - R 1 P r 11 = = M P, M, 6. 17( e) B, ( f), M B = = 0 : 6. 2,, M P, R 1 P = 0,, Z 1 = 0 M = Z 1 M 1 + M P, Z 1 = 0, M P = 0, M = 0 M, F Q,, 6. 18, :,, ( 2 ),,,,,, ( a), : B, C Z 1, Z 2 Z ( b) : r 11 Z 1 + r 1 2 Z 2 + r 13 Z 3 + R 1 P = 0 r 21 Z 1 + r 2 2 Z 2 + r 23 Z 3 + R 2 P = 0 169
177 31 Z 1 + r 3 2 Z 2 + r 33 Z 3 + R 3 P = 0 M i, M P i 0 = EI 0 1, = 1, i A B = i CD = 4EI 0 4 = 1; i B C = 5EI 0 5 = 1 i BE = 3EI 0 4 = 3 4, i CF = 3EI 0 6 = Z 1 = 1, Z 2 = 1, Z 3 = 1 M 1, M 2, M 3 M P, ( 6. 20), M = 0, F x = 0, : 170 r 1 1 = 10, r 12 = 2, r 13 = - r 2 1 = 2, r 2 2 = 9, r 2 3 = - r 3 1 = - 9 8, r 32 = - 9 8, R 1P = kn m 1 2, R 2 P = kn m 1 2, r 33 = 35 48, R 3P = 0
178 6 i, : 10 Z 1 + 2Z 2-2Z Z Z 1 - Z 1 = , Z 2 = , Z 3 = Z = Z = Z Z 3 = 0 M = MZ 1 + M 2 Z 2 + M 3 Z 3 + M P,, M, ( a) F Q, 6. 21( b) F N, 6. 21( c) B, C, 6. 21( d), ABCD, X = 0, = Y = 0, = ( a), M 171
179 , E, ( b) r 1 1 Z 1 + R 1P = ( c), ( d), Z 1 = 1 M 1 M P, ( 6. 22( c) ),, : 172 r 1 1 = 3i 1 h i 2 h i 3 h 2 3 = 3i h 2
180 6 1P = - P Z 1 r 11 R 1 P, ( e) * Z 1 = - R 1 P r 11 = - - P 3i h ( a) = P 3 i h : Z 1, Z 2 Z ( b),,,, : r 11 Z 1 + r 1 2 Z 2 + r 13 Z 3 + R 1 P = 0 r 21 Z 1 + r 2 2 Z 2 + r 23 Z 3 + R 2 P = 0 r 31 Z 1 + r 3 2 Z 2 + r 33 Z 3 + R 3 P = 0, M 1, M 2 M P, ( a), ( b ), ( c) M 3, : M 3, C, 6. 24( d) C Z 3, AB B C AB BC BB = CC = 1 BB B = = 45 BC = B = - 1 = , Z 3 = 1 M 3, AB = BB = 2 M B A = M AB = - 6i AB AB = - l AB l 2 = 3 2 l 173
181 M C B = M B C = - 6 i B C l BC M C D = M DC = - 6i D C l D C BC D C = ( - 1) = 12 l l. 24 = ( - 1) = 6 l l M ( e) M i M P,, : r 1 1 = = r 12 = r 21 = 4 174
182 6 r 2 2 = 12 r 13 = l r 2 3 = 6 l M 3 : F Q C D = 12 l 2 R 1 P = l = - 4 Pl 27 = Pl R 2P = 2P l = Pl 27, r 33,, ( f), M O = 0;, R 3P = F Q BA = 12i BA 12 l 2 BA = B A ( 2 l) = 6 l l + 6 l l r 33 = : r 31 = r 13 = 7. 76, r 32 = r 23 = 6 l l, : Z 1 + 4Z Z Pl = 0 l 4 Z Z l Z Pl = Z l l Z Z l Pl = l l 2 Z 1 = Pl; Z 2 = Pl; Z 3 = Pl + 6 l 2 2l + 12 l 2 l - r 33 l = 0, M = Z 1 M 1 + Z 1 M 2 + Z 3 M 3 + M P,, ( a) 6. 25,, ( b) M o = ( P l P l) + ( P 2l Pl) - P 2 3 l = 0 175
183 3 ),,,,,,,, M ( a), M P C, C, B, 6. 26( b) r 11 Z 1 + R 1 P = 0 M 1 M P, 6. 26( c), ( d) B, r 11 = 11 2 i; R 1 P = Pl 2 Z 1 = - R 1 P r 11 = - P l i = - Pl 11i M = M 1 Z 1 + M P M, 6. 26( e) 176 ( 4 ) 5,,
184 6,,,,, ( a) EI =,, ( ( b) ) ( 6. 27( c) ), ( ( d), ( e) ) ( d), B,, ( a) r 11 Z 1 + R 1 P = 0 M 1 M P, 6. 28( b), ( c), r 11 = = 10 R 1P = ( ) = - 15, Z 1 = - R 1 P r 11 = 1. 5 M = M 1 Z 1 + M P, 6. 28( d) 177
185 . 27 ( e), B, ( a), r 11 Z 1 + R 1 P =
186 6 M 1 M P, 6. 29( b), ( c),, Z 1 = - R 1P r 11 = r 11 = = 14 R 1P = 30, 6. 29( d), ( d ) 6. 29( d),, ( 5 ),,, ( 6. 2) R 1 P R i P R np R i C R i C R nc R i C 6. 1 M C, M C,
187 ( a), M A A = 1cm, D D = 0. 01rad B, 6. 31( b) r 1 1 Z 1 + R 1C = 0 M 1 M C, 6. 31( c), ( d),, R 1 C r 11 = 3 i + 4i + i = 8 i = i i = 0. 07ikN m Z 1 = - R 1 C r 11 = i 8i = M = M 1 Z 1 + M C, i = EI, ( e) 4 ( 1 ),,,,,,,, ( 2 ),,,,, M i M P, 6. 1,,, 1.,,? 2.? 3. A? 180
188 6.? 5. M p, R 1 p? 6.,? 7.,?? 8.? 9.,? , B, B? 11.,? 12., 13., M A?
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        2016 年 导 游 资 格 考 试 导 游 基 础 模 拟 试 题 及 答 案 4 一 单 项 选 择 题 ( 请 选 择 一 个 正 确 答 案, 并 将 正 确 答 案 涂 在 答 题 卡 相 应 的 位 置 上 共 60 小 题, 每 小 题 0.5 分, 共 30 分 ) 1. 马 克 思 列 宁 主 义 同 中 国 实 际 相 结 合 的 第 二 次 历 史 性 飞 跃 的 理 论 成    
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        序 言 工 程 力 学 是 我 国 绝 大 部 分 高 等 院 校 工 科 专 业 必 修 的 基 础 课 程, 其 主 要 内 容 由 理 论 力 学 和 材 料 力 学 构 成 随 着 近 年 来 专 业 调 整 及 课 程 体 系 改 革 的 不 断 进 行, 课 堂 学 时 越 来 越 少
    

    
        
        工 程 力 学 (I) 试 用 讲 义 中 国 石 油 大 学 ( 北 京 ) 机 械 与 储 运 工 程 学 院 安 全 工 程 系 011 年 8 月 1 序 言 工 程 力 学 是 我 国 绝 大 部 分 高 等 院 校 工 科 专 业 必 修 的 基 础 课 程, 其 主 要 内 容 由 理 论 力 学 和 材 料 力 学 构 成 随 着 近 年 来 专 业 调 整 及 课 程 体 系 改    
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        原 题 导 航 基 础 第 一 套 第 1 题 参 考 答 案 : C 试 题 评 析 : 在 社 会 主 义 市 场 经 济 条 件 下, 会 计 的 对 象 是 社 会 再 生 产 过 程 中 主 要 以 货 币 表 现 的 经 济 活 动 第 2 题 参 考 答 案 :B 试 题 评 析 : 在 权 责 发 生 制 下, 本 期 售 货 尚 未 收 到 销 售 货 款 属 于 当 期 收 入    
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        2014 年 二 建 管 理 真 题 及 答 案 一 单 项 选 择 题 ( 共 70 题, 每 题 1 分, 每 题 的 备 选 项 中, 只 有 一 个 最 符 合 题 意 ) 1. 关 于 施 工 总 承 包 方 项 目 管 理 任 务 的 说 法, 正 确 的 是 ( ) A. 施 工 总 承 包 方 一 般 不 承 担 施 工 任 务, 只 承 担 施 工 的 总 体 管 理 和 协 调    
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        國 立 基 隆 高 級 中 學 97 年 度 第 學 期 第 一 次 期 中 考 二 年 級 生 物 試 題 卷 請 用 電 腻 卡 作 答 命 題 教 師 : 周 以 欣 一 單 選 題 : 每 題 分 共 54 分 0. 從 左 側 頭 頸 胸 及 腹 部 下 肢 來 的 淋 巴 最 先 匯 入 下 列 何 處? (A) 胸 管 (B) 右 淋 巴 總 管 (C) 左 鎖 骨 下 靜 脈 (D)    
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        义 务 教 育 教 科 书 数 学 九 年 级 下 册 QINGDAOCHUBANSHE 亲 爱 的 同 学 : 时 间 过 得 真 快! 转 眼 之 间, 已 经 进 入 九 年 级 下 学 期 在 九 年 义 务 教 育 阶 段 的 最 后 一 学 期, 你 打 算 怎 样 学 习 数 学? 函 数 是 你 的 老 朋 友, 早 在 七 年 级, 就 结 识 了 函 数, 在 八 ( 下 ) 又    

    
        More information 
    




    
        
    

    
        
        监 制 制 : 中 华 人 民 共 和 国 国 务 院 侨 务 办 公 室 监 制 人 : 刘 泽 彭 顾 制 问 : ( 按 姓 氏 笔 画 排 列 ) 杨 启 光 陈 光 磊 陈 学 超 周 小 兵 赵 金 铭 班 弨 郭 熙 主 制 编 : 贾 益 民 编 制 写 : ( 按 姓 氏 笔 画 排 列 ) 干 红 梅 于 珊 王 劼 刘 潇 潇 刘 慧 许 迎 春 孙 清 忠 李 艳 吴 玉 峰    
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        民國八十九年台灣地區在校學生性知識、態度與行為研究調查
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        序 言 当 接 到 燕 姿 老 师 的 序 言 邀 请 时, 还 是 有 点 受 宠 若 惊 的, 虽 说 这 套 书 是 我 一 点 点 看 着 燕 姿 老 师 编 写 的, 也 知 道 它 的 妙 用 及 优 势 但 是 如 何 写 点 推 荐 的 东 西 还 是 有 些 愁 人, 毕 竟 感 觉 大 家 不 怎 么 看 序 言, 而 且 我 不 太 擅 长 忽 悠 思 来 想 去 莫 不 如    
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        就 构 成 了 盗 窃 罪 与 破 坏 交 通 设 施 罪 的 想 象 竞 合, 按 照 其 中 处 罚 较 重 的 犯 罪 处 罚 5. 答 案 :B 本 题 主 要 考 察 如 何 区 分 收 买 被 拐 卖 的 妇 女 儿 童 罪 与 拐 卖 妇 女 儿 童 罪 的 共 犯 问 题 ( 对 向
    

    
        
        新 东 方 全 国 法 律 硕 士 ( 非 法 学 ) 联 考 模 拟 考 试 专 业 基 础 课 答 案 解 析 一 单 项 选 择 题 1. 答 案 D 本 题 主 要 考 查 刑 法 分 则 中 关 于 亲 告 罪 与 非 亲 告 罪 的 规 定 要 注 意 这 些 亲 告 罪 在 有 特 别 的 情 况 下, 是 公 诉 犯 罪 我 国 刑 法 共 规 定 了 5 种 告 诉 才 处 理 的    
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        考 查 知 识 点 肝 气 疏 泄 调 畅 气 机 的 作 用, 主 要 表 现 在 以 下 几 个 方 面 :(1) 促 进 血 液 与 津 液 的 运 行 输 布 ;(2) 促 进 脾 胃 的 运 化 功 能 和 胆 汁 分 泌 排 泄 ;(3) 调 畅 情 志 ;(4) 促 进 男 子 排 精
    

    
        
        2015 年 全 国 硕 士 研 究 生 入 学 统 一 考 试 中 医 综 合 科 目 试 题 解 析 一 A 型 题 :1~80 小 题, 每 小 题 1.5 分, 共 120 分 在 每 小 题 给 出 的 A B C D 四 个 选 项 中, 请 选 出 一 项 最 符 合 题 目 要 求 的 1. 提 出 阳 常 有 余, 阴 常 不 足 观 点 的 医 家 是 A 朱 丹 溪 B 刘 完    
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