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LO1 NOI BAU
Giot nudc nhé nguén
Kinh tang Tong Cuc Cong Nghiép Quéc Phong
Trgii qua hon 40 ndm ldn lon voi tinh todn két cdu, mét linh vuc khoa hoc k¥ thudt c6 qud nhiéu qui dinh, t6i dd nhd
im nhiéu phuong phdp va céng thic dén thudc long, dd su dung ching nhu- ban ndng cua minh, dd di sdu dén cpi nguén, Id
hiéu bang tinh sin dé vdn dung ching mét cdch nhanh nhdt, hiéu qud nhdt.
Toi diic két nhing kinh nghiém dy thanh quyén "Cam nang két cdu xdy dung" véi 8 chuong sau :
Chuong I Nhiing phuong phdp tinh dé gidi bdi todn két cdu.
Chuong II.  Nhung phuong phdp Idp va gidi bai todn két cdu.
Chuong III.  Tinh két cdu mdi : Két cdu g6 va két cdu thép.
Chuong IV.  Tinh két cdu san : Két cdu bétong cot thép.
Chuong V.  Tinh két cdu tuong : Két cdu gach dd.
Chuong VI.  Tinh két cdu méng : Nén ddt va cdc bién phdp gia co.
Chuong VII. Thiét k€ tdi uu trong bai todn két cdu.
Chuong VIIL. Tinh dé tin cdy cua cong trinh trong két cdu.
Phu luc. Nhiing ban s6 cdn thiét cho tinh todn két cdu.
Moi tai liéu lién quan cdn thiét déu duyc trinh bdy khép kin cho tung chuong.
Mong mudn cia téi la giup cdc ban tré rit ngdn thoi gian nghién ciu, ¢ tai liéu vdn dung nhanh, danh nhiéu 1hoi gia
ing tgo dé di sc'iu va di xa hon nifa trong khoa hoc két cdu xdy dung. Ucc mong thi lon, nhung khong khdi ¢6 nk ing sai s
wong cdc ban bé sung cho.
Chic cdc ban thanh cong.
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LO1 NOI PAU
LAN XUAT BAN THU HAI

Nam 1993, khi bién soan cuén cdm nang két cdu nay, toi dung cdch tinh bing mdy tinh bdm tay dé gidi hé phuong trin
hinh tdc : doi vol hé dudi ba dn thi thudn loi dé dang nhung déi vdi hé tu- bén dn trd lén thi vige tinh tay ndng né va dé |
hdm ldn.

Nam 1995 sau khi bién soan cuén ldp trinh tinh két cdu, toi thdy rdng nén dua chuong trinh mdu HEPTTT dé gidi }
huong trinh chinh tdc vdao cuén cdm nang két cdu nay dé giip ban doc va déng nghiép tiép cdn véi mdy vi tinh.

Dong thoi téi cling b sung hoan chinh cdc phuong phdp tinh két cdu dé ban doc vd dong nghiép cb co s& Iy ludn chdc cha

- Phuong phdp gidi tich dé gidi cdc ddm co ban.

- Phuung phdp luc dé gidi cdc két cdu co it dn.

- Phuong phdp chuyén vi dé gidi cdc két cdu nhiéu dn.

- Phuong phdp phdn phdi moment dé gidi nhanh cdc két cdu.

Téi cing ldy nhiéu thi du gidi bing tdt cd cdc phuong phdp trén.

Mong ring quyén cdm nang két cdu duve bo sung nay thiét thuc giup ich cho ban doc va déng nghiép.
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CHUONG [

NHUNG PHUONG PHAP TiNH DE GIAI BAI TOAN KET CAU

z 4 z
I.1. TINH NHAM - TINH TAY
Tinh nhdm, tinh tay ta cich tinh co ban cia ngudi tinh todn.
Du ngay nay ¢d may vi tinh, viéc dva s6 liéu vao va st

dung sO ligu ra vAn phai thong qua nhing phép tinh tay don
gian : cOng, trr, nhan, chia.

Yéu ciu tinh nhdm, tinh tay 1a phai nhanh vi chinh xac.
Nguoi can bd tinh toan phai diéu luyén voi cach tinh
oy ban nay.

1.1.1. CONG
Thong thudng ta phai cng nhitng cit s6 dai. Kinh nghiém
odng nhanh va chinh xic c¢d hai cich nhu sau :

CONG THEO 5 VA sO DU CUA 5
- Bucc 1 : Dém nhing s& tor 5 trg 18n, ta oo 7.

- Bude 2 : Chng don sO du clia phép chia cho S, ta ¢6 28.
- Buor 3 : Nhim két qua 7 x 5 + 28 = 63.

Ed
2

Ly thuydt

Thuc hanh
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7x6 =235+ 28

CONG THEO LIEN HIEP CUA 10 VA 20.

Lign hiep cia 10 A 1 + 9,2 + 8,3 + 7,4+ 6,
5+51+1+81+2+7,1+3+61+4+5,
242462+3+53+3+44+4+2




Lién higpcia 2082 + 94+ 9,3 + 8+ 9,4 +7 + 9,
5+6+94+8+85+7+86+6+ 8

Thi du Ly thuyét Thue hanh
3 3
9 9 20
7 7
8 8 27
6 6
3 3
0 30
4 4 40
9 9
3 3
5 5
6 6 60 63
63 50 13 63

~-Buoc 1 : Nhém 4 s0 dau ta c6 20 + 7 = 27
-Buor 2 : Nhém 4 sd sau ta ¢6 27 + 10 + 3 = 40
- Buwoc 3 : NhOém 4 sO cudi ta 6 40 + 20 + 3 = 63.

COng theo lién hiép 10 va 20 thudng nhanh va chinh xic
hon ci cdng may, vi khong tdn thdi gian dwa s§ vio may.

Chu yéu 12 nguoi tinh phéi luy¢n cho quen.



1.1.2. NHAN

Can tin dyng nhing ching minh todn hoc dé thyc hi¢n
phép nhan nhim.
- Nhén voi 0,25 1a chia s6 do cho 4.
- Nhén v6i 0,5 1a chia sd do6 cho 2.
Nhén véi 2,5 la thém s8 khong roi chia 4.
22x25=220:4 =55
Nhan vdi 5 1a thém s8 khong rdi chia 2.
42 x5 =420:2 = 210
Nhén vGi 9 [a nhan 10 rdi trr di s6 do.
35x9 = 350 - 35 = 315
Nhan vdi 11 12 nhan 10 r0i cdng thém sd do.
35 x 11 = 350 + 35 = 385

o Khi s nhan c6 2 con s8 thl chi cAn cdng 2 sd do lai
va dit vao gitra.

!

35 x 11 = 3|3 + 5|5 = 385

- Nhan hai s6 ur 10 dén 20 :
12x 14 = (12 + 4)|(2 x 4) = 168
13x13 = (13 + 3)|(3 x 3) = 169

+ Khi hai s6 don vi nhan nhau vugt mudi thl ta odng
hang chuc vao s6 trudc.

14 x 18 = (14 + 8)|(4 x 8) = 252



— Binh phuong mot s6 tdn cing la 5

252=2 x (2+1) | 25 =625

852=8 x (8+1) | 25=7225
— Nhan hai s6 lién hiép (a + b) (a — b)

42 x 38 = (40 + 2) (40 - 2) = 1600 - 4 = 1596
— Thu gon s8 khi nhén :

6,5 x 24 =13 x 12 =156

1.1.3. CHIA
’Czin nhé ring : chia cho 1 s8 la nhan nghich dao cia s&
d6, dé bién phép chia thanh phép nhan.
— Chia cho 0,5 1a nhan s& dé véi 2.
12:06=12 x 2=24
— Chia cho 0,25 14 nhan s6 dé véi 4.
5:025=5 x 4=20
— Chia cho 2,5 1a nhén 4 chia 10.
8:25=8 x 4:10=32
* Can tan dung két qua nhan nham trong chia nham.

1.2. GIAI HE PHUONG TRINH TUYEN TINH
THEO PHUONG PHAP GAUSS
Trong co hoc két cdu ta thudong phai giai hé n phuong
trinh tuyén tinh c6 n 4n s6.



Coé nhiéu phuong phap giai nhung co ban 1a phuong

phap GAUSS va phuong phap MA TRAN NGHICH DPAO.

Noi dung phuong phap GAUSS la khir ddn cac 4n s6 dé

thu hé vé mdt phuong trinh cuéi cing ax, = b.

+Néu a=#=0 hé c6 nghiém.
+Néu a=0; b=0 hé vd nghiém.
+Néu a=0; b=0 hé vé dinh.

Chuong trinh miu giai trén may vi tinh nhu sau :

Program HEPTTT,

Const
Var

Begin
For
For

For
For

For
For

For

n=3 m=2; phay ="
A : array [1..n, 1..n] of real;
B, x : array [1..n, 1.m] of real;
i, j, k; 1 : integer;
c:real;

Writeln ('giai hepttt’);
i:=1tondo
ji=1tondo
Begin write (‘a [', i, phay, ] =%

readln (a {i, j]);
End;
i:=1tondo
j:=1tomdo
Begin write ('b [, i, phay, j, 1=
readin (b i, j]);

End;
i:=1tondo
j:=i+1tondo
Begin ¢ : = a [j, ijja [i.i];
k:=1tondo
afj,kl:=aljkl~calik¥



For |: =1t mdo
bh#}:=b( ]-cblilk
End;
For j:=1tomdo
' Begin x [n.jl: =b [n, jJa fn, nl;

End;

For j:=1tomdo

For i:=n-1downto 1do
Beginc: =0;

For k:=ndowntoi+1do
c.=c+alikl*x kil
x[ijli=@®ij-dalii

End;
For i:=1tondo
For j:=1tomdo
Begin writeln (x [, i, phay, j, 7 =" x [i, jl}
End;
Readin;
End.

Noéi theo toan hoc, phuong phap GAUSS la cach tam
giac hoa ma tran hé sd véi duong chéo chinh toan 1a s§ 1, tam
giac dudi dudng chéo chinh gém toan hé s khéng.

THI DU MINH HOA
Giai theo phuong phap GAUSS hé phuong trinh :
2%y —x9 + 2xg= 9
3x1 + x9 - 3x3 = 4
Xy +x0—-2x3 = 0
Kht x; bing cach chia phuong trinh dau cho 2



4,5

4
-13,5
-9,5
0

- 4,5
-4,5

Hé thu vé 0,6x3 = 1,2 va ta ¢6 x3 = 2. Tinh nguoc lén

1 x; - 05x9 + x3 =
3xy + x - 3xg3 =
-3x; + 1,6x9 — 3x3 =
0 + 25x9 - 6x3 =
3 X1 + X9 - 2x3 =
-x; + 0,5%9 - x3 =
0 + 15x9 - 3x3 =
Khtr x5 bang cach chia phuong trinh 2 cho 2,5
2 Xg - 24x3= -3,8
3 1,5%x9 - 3x3 = 4,5
-1,6x0 + 3,6x3 = 5,7
0 + 06x3= 1,2
trén :
Xo = -38+24x3=-38+48=1
X] =

45+05%x -x3=45+05-2=3
Nghiém duy nhat cia hé 1a :
X1 =3;X2=1;X3=2.

Bang tinh thuc hanh bé tri nhu sau :



X, X, x3 b

2 -1 2 9

3 1 -3 4

1 1 -2 0

1 -05 1 45

0 25 -6 -9,5

0 1.5 -3 -4.5

1 -2.4 -3.8

0 0.6 1.2

X3 2.0

-3.8

48

Xy 10

45

05

20

X, 3.0

2 A N ~ r
1.3. GIAT HE PHUONG TRINH TUYEN TINH

THEO MA TRAN NGHICH DAO

Ta c¢6 hé phuong trinh tuyén tinh :

anx; + apx; + ..
axxy + apx; + ..

+ A1pXp

+ 3ypXp

it

I




anXy + oagpXs + .+ ApXy = bp
Viét dudi dang ma trin :

AX =B
Trong d6 A, X, B 14 nhirng ma tran.
r 2 r R
a;p a2y Xy by
ay ap v Ay X2 b2
A = : X = ; B =

Ay 3y T Ay Xn bn
Ta tim dugc nghiém : o o

B -1

X=—=A"TB
A

A7 1a ma trdn nghich dio cia ma trin A

Viay mudn tim nghiém X ciia hé ta can tim ma trin nghich d4o
A ! clia ma trin hé s6 A va lam phép nhin ma trin A 1B =x

Ngiy nay ngudi ta cing da 13p trinh m3u dé gidi h¢ n
phuong trinh tuyén tinh ¢6 n 4n s theo ma trin nghich dio
trén may vi tinh. Ching ta chi vi¢c dua cic ma tran A, B. X
vao va 1énh cho may gidi theo ma tran nghich ddo la c6 két qua
can tinh.



Nhung d€ ban doc hi€u dugc phuong phip ma trdn nghich
dio v o6 thd vin dung ty gidi nhitng h¢ o6 hai, ba phuong
trinh, tdi xin trinh bay phin thyc hanh cia phuong phap nay.

Mudn hiéu tuong tin, cic ban cAn tim doc vi nim ving
cic phép tinh v& ma tran.

Trinh ty tim ma trdn nghich dao A~ cta ma tran A cho
trudc nhu sau :

- Tim det A tic 1a tri sd cha dinh thic A Diy 1a mdt
sO dai s0. Néu det A = 0 thl ma trin A goi 12 suy thodi v h¢
khong c6 nghi¢m duy nhat.

- Lip ma trdn AT hay 12 ma trin chuyén trf cia ma trin
A, tic 12 d6i hang ra ot, ddi cit ra hang.

- Dya theo AT ma tim A hay 1a ma trin bu : véi mbi s6
hang a;; cua AT i gach di hang i v cft j roi tinh gid tri cta
dinh thic kem theo ddu + khi i + j chln, ddu ~khi i + j 1&
va dit vdo vi trf cia ajj.

- Cudi cing ta oo At = - &

detA
THf DU MINH HOA

Gili theo ma trin nghich d4o h¢ phuong trinh :

2X| - X2 + 2x3 =0
3Xl + X3 "'3X3 = 4.
X; + X3 - 2x3 =0



Viét dang ma trdn A . X = B ta o6 :
2 —~1 2 X
A=]3 1 -3 |; X = |X
1 1 -2 X

A

Nghiém cia hé a X

O & 0

1
2 s B =
3

-1

Tim A~ theo trinh ty sau :

- det A : vii ma trin bic 3 theo udit Sarrus tich 3 hé so
song song dudng chéo chinh mang diu duong; tich 3 hé sG song
song dudng chéo phu mang ddu am :

det A =-212 + 312 + 131-112-312 + 123

=-44+6+3-2-6+6=3

2 03 1
AT = -1 1 1
2 -3 =2

1 1 -1
-3 =2 2
3 1 2

2
2
1

>
]

|
+

-3 -2
3 1

|
— e N e DN e

] 1 1 - - |



3-2 2-2 3-2 1 0 1

= 16-3 —4-2 6+6 | = {3 -6 12
3-1  —2-1 243 2 -3 5
1 0 1
1 1
Al= -3 -6 12
3
2 -3 5
Nghiém ciia hé I : X=A"'B
X , 1 0 1 9
| =-13 -6 12]|x]4
3
X3 2 -3 5 0

i1



Tinh chi tiét ra ta oo :

1x9+0x4+1x0 9

X] = =— =3
3 3
3x9-6x4+12x0 3

X2 = =~ =1
3 3

2x9-3x4+5x0 é
3 3

X3 = 2

Diy 12 nghiém duy nhdt cia h¢ phuong trinh.



CHUONG 1
NHUNG PHUONG PHAP LAP VA GIAI BAI TOAN KET CAU

I1.1. PHUONG PHAP GIAI TiCH

Phuong phap gidi tich 12 phuong phap ly thuy&t d& giai
chinh xac cac hé két cdu loai dam.

Qua khao sat 1y thuyé&t mdt doan dam ta ¢0 :

de

. M

dx EJ dx

M

dy

— =4
dx

dx

Nhu vdy khi da biét tai trong, bing bdn phép tich phin
lién ti€p ta tinh dugc :

Q=Jqix+Q; M=]J Qix+ M,
9=J‘M%+80; y=_[9dx+y0
EJ

Qg Mg, 6y, yo x4c dinh theo didu kién bién. VGi h¢ 4
phuong trinh, 4 4n va 4 diéu kién bién, lic ndo ta cing giai
dugc bai toan k&t cAu dam theo phuong phap giai tich.

Quy udc vé diu nhu sau :

- q va Q chiéu di 1én la duong.

- M th¢ cing ¢ dudi la duong.

12

- 6 goc xoay 1én trén la duong.
- y ddm bj vong xubng la am.

X
Ding bi€n khong thit nguyén — ta lan lugt gidi cic logi
/
dim tr don gian dé€n phuc tap.

IL1.1. DAM CONG SON

Diéu klén bién QA = MO =0; 9[ =y = 0
Tai déu
Thi du II1. Tg
X - d x
_ - - ¥
Q=dq / O 17gs7 ¢ -
I x2
M= - PR
2 !
& X 7 X x4
6=i—1_“— =—q‘“—3 4 -7 — |
6EJ I 24EJ i



Két qud tinh todn :

X
= hé 83 0,00 0,25 0,50 0.75
Q qof 0 0,25 0,50 -0,75
i .
M a 0 0,06 -0,25 -0,56
2
@ 1 0,984 0,875 | 00578
6E.
qf*
A 3 2004 | 1083 | -0316
24EJ

Thi du 1.2
2
q/ x? ql x
—_ _—— M=_.. —_——
2| 2 ’ A
J X A
I PO o N AN U 4



Kér qud tinh todn :

; hé &3 0,00 0,25 0,50 0,75 1,00
a %’ 0 0063 | -025 | -0563 -1
M & 0 0016 | -0,125 |- 0422 -1
6
0 & 1 0996 | 0937 | o684 0
24EJ
y L 4 2751 | -1531 | 0487 0
120EJ
Tai :
ai tAp trung Tg
Thf du I1.3.
l &7
01. >
1 K|
X
Q=-P M Pli- - |;
!
PP X 3 x
B=— (1~ y=—|2+3--=
2EJ P 6EJ 1P

13




Két qud tinh todn :

? hé 0,00 0.25 0,50 0.75 1.00
Q P 0 -1 -1 -1 -1
M Pl 0 -0,25 -0,50 0,75 -1,00
8 i 1 0,938 0.75 0.438 0
2EJ
PP
y — 2 -1266 | -0625 | 0,172 0
6EJ
I1.1.2. DAM KE PON
Dieu ki¢n bien Mg = M; = O,y =y, = 0
Tai déu
Thi du Il.4.
A9
q
X
oA —
b b
B | 4]
/ l2 X x2
=% l1-2%; M=t 22
1P



14

q13 x2 3
0=—"— |-l +6——-4—|;
24E) 1 P
I [ S o
y = L R - S
24EJ | ! 2P
Két qud tinh todn
; hé s8 0,00 0.25 0,50 0,75 1.0
Q ﬂ 1 0.5 0,0 -0,5 -10
2
y Y
M —_ 0 0,75 1 0,75 ]
8
| '
q?
6 — -1 -0,688 0 0,688
24EJ
o !
y — (i 36 -5 36 )
384EJ
Tai tam giéic "
Thi du ILS5. 9
e
o EY
1 £




oot 2]y ?]
3 2 6 [t 2|
ql3 X2 x*

6 = 7 +30—-15— |;
360EJ i &
qr* X x° X

y=——1]-7-+10~— -3~ |
360EJ ! I &

Két quad tinh todn :

0,00 0.28 050 { 0519 | 0577 | 0,75 1,00

Q = S/- 0,333 | 0271 | 0,083 | 0,128 0 -0,229 | 0,667
2
0 0,313 0,50 0,505 | 0513 | 0437 0

8
6 = _qf’ -0,47 | —0,346 | -0,029 0 0088 | 0342 | 053

24EJ 4
y = qf‘ 0 -1,703 | -2,50 | -2,505 | -2,166 | -1,859 0
384EJ

Tai tap trung :
Thf du 11.6.

Phan dim ra 2 doan :



ok ¥ x
0 D 4
a LEIb
Tt
Doan truée P :
b
Q=P," H M=Pb—
! !
P 2 p
0=—|[3—+-@-P |;
6EJ i !
P (b b
y=—"" i x(bz—lz)’
6EJ
Poan sau P :
a X
Q=-P.- ; M = Pall -~
! 1
P | b b,
6 =— |3— -3x—a) + — > - |;
6E] | 1 I
P |b bx
- 3 2 2
y=—|—"@x—-a}+—@*- |;
6EJ | I ) 1( )




biet khi a

X

!

~

l

=b =

x2
-1t 4=

[2

x X
-3= + 4=

13

P

-

Két qud tinh todn :

N |~

-~ x

0,00

0,25

0,75

1,00

0.25

075

-0,6875

0,50

-1

-1

0.25

075

-0,6875

16

Tai deu
Thi du IL7.
q/
Q="
8
M__.._—
o =——
y:

IL1.3. DAM NGAM MOT DAU
Digu kién bien Mg = yo = 0 61 = ¥

|

0



Két qud rinh 1odn :

X
- 000 | 025 | 0375 | 04215 050 | 075 | 1.00
1
qf
=~ | 075 | 025 0 |-0093 | -025 | -075 | -1.25
af?
- = 0 osc | 05625 | 0554 | 050 0 1.0
8. ‘
q° '
- —| 05 | 028 |-00781] o 0,125 | 0,344 0
24E
q 1
0 2169 |-20512| 2076 | 200 | 0938 | 0
384EJ ]
Tai tam giac
Thi du 118 v
0
I ET ¢ . x
1 1
2
q/ X
Q=—|[1-5=
10 I?
q[2 X x3
M=-"—13--5—1F
30 I 3

17



ql3 x2 x4

= —— |-1+6— -5 —
120EJ 12

r [ X x“ xS

y = S N S S .

120EJ i rp

Két qud tinh todn :

0,00 025 | 04472 | 050 0,75 | 07746 | 1,00

9 02 |o01375]| o 0,05 |-03625| 0,40 | 08
j '

il o | o179 ]| 048 | 0233 | 0038 | o0 |-0533
8 ‘ ¢

,3
S -02 | 0129 0 0.0375 | 0.159 0,16 0

r
9 o |.-0703|-0916| 09 |-0459].0397] o

Tai tap trung :
Thi du 11.9.

Phan dam ra 2 doan :




A

o Pt
2 l P B
PL| b2 b
M=~ |3 —=—
2 2P
P12 |b?
LU L P
4] | 2
PP P_Z.( _
12K | /2
Doagn sau P :
b2 b3
Q= — |-2 43 -—
2 PP
VI I
2 ?oP



0 =

18

Liid 12(3_3)x_
{

4E] | P2

R 2?(3 E)X
128 |2\

Dac bitt khia = b =

Doan trutec P : .

6 =

3P
16
PP X
— |71+ 5=
32E] r
Doan sau P :
_ 1P
16
PP
0 = ——
32E]
PP
y ="

96E]

{

X 2
fi-3)
{
X a3
Sl
I 11
!
2
Pl
16
P
; y = ———
96E)
: M
X
-5+ 16 -~-11 —

12

2

b

1

X X ’
2-15>+ 24~ 11~
2 P

{

!



Kér qua tinh 1odn -

X
/ 000 | 025 | 0447 | 050 | 0727 | 075 | 1,00
P o B 1
Q = — 0625 | 0625 | 0625 0 1,375 1 -1,375 | -1.375
2
P! *
M= — 0 0.156 [ 02794 | 03125 0 " }-03125| 0,375
2
pr? i
f=~—1| 05 .0344] o0 0125 | 0,409 | 0406 0
16EJ ‘L
pr
= —-={ 0 |-0336|-0448 (-04375/-02235| 0,195 | 0
48EJ )

[1.L.4. DAM NGAM HAI DAU
Ditu kién bién 6y = yo =6, =y, = 0
T&i d2n
Thi du I1.10.




! X
o=%1-2%];
2 !
ql2 2 X x*
M= " |-=+4--4- |
8 3 ! ?
qu X x% X
=" |2-4+6 474
24EJ ! I P
q[4 52 3 4
y= === |-16 = + 32 =~ 16 =
384EJ P2 P r
Két qud tfnh todn :
; 000 | 0211 | 025 | 050 | 075 | 0,788 | 1,00
ql
Q= 1 0588 | 05 0 05 |-0578| -1
2 .
9° ‘
M= |.0667| O 0,083 | 0,033 | 0,083 0 0,667
8
Ny |
= — 0 -0,192 | -0,188 0 0,188 | 0,192 0
24E
p |
y=——| 0 |.0443| 0562] -1 |.-0562|-0443| O
384EJ .




Tai tam giac

vt 9
Thi du 1l.11.
{ x?
Q = & 3-10 =
20 I
ql2 X
M=-—[2+9--10~= |;
60 {
4 [ 2 &
0 = ~§-+ 18 = —10 = [;
240EJ i & r
gt x* X
y=—— |4=+6—-2=
240EJ 2 I I
Két qud tinh todn :
’—: 000 | 0237 | 025 | 050 |0525|0548| 0,75 |o.808/ 1,00
/
= q; 03 |0244 |0238| 005 |0024| 0 |-0.263]-03s3|-07
= @ -0,267 3 0.125 | 0,167 | 0,170 {0,171 | 0,071 3 0.4
8




S . —
; 0,00 10237 | 025 | 050 |0525[0548! 075 [0,808]1,00
¥
m —— 0 -0,0921-0,0911--0,0125 0 0,012 ] 0,086 |0,103| ©
24EJ i
q
s ——] 0 |-0234|.0,253|.0500 |-0502{-0.501]-0.309 |-0.216| ©
384EJ :
- 1 L ]
Tai tap trung :
Thi du 1112 gt lp
ET
—>
Oa a b %
- — v—__——7{-
Phan dim ra 2 doan : !‘ L
Doan truoe P
b2
Q=P |1 +2-|;
rr I
Pb? a b2
M= —"11+2~|x—Pa~—;
rr l I
P b2 ay x° b*
0:-*;(1'2—)—"3*;)(,
EJ i r ! 2 rr
P |b2 HE b2
y="17 l+2—)x3~%ajx2
SE) |- l I-



Doan sau P:

, T

Pb“ a
Q= ] 1 + 2 -

1—

Ph?
M= —

E
ISR

P |b?
y=""1]3

Pac biet khia = b =

Poan trude P :
P
Q==
2
X
M=— [-1+4-
8 !
pr X
= |-+ 2
8E] !

a
14+ 2~ (x-P(x-2a)-Pa—;
! I

bZ

_ P
Q*= " —,

2

Pt X
M=—13-4-1,

8 !

P X x?
f=— -1 +3~--2—

8EJ ! r



P> x? X pr X X X
y=——|-3=+4= | y=—|1-6"+ 9= -4~
48EJ ? P 48EJ i A o

Két qud tinh todn :

X
- 0.00 0,25 0,50 075 1,00
!
=]
Q= - 1 1 0 -1 -
: |
Pl
M= — 0,25 0 0.25 0 -0.25
2 l |
P
6 = 0 0,25 0 0.25 0
16EJ l
prt
y = — 0 -0.125 -0,25 -0,125 0
48EJ
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I.1.5. DAM HA! NHIP DEU

Ve ly thuyét dam hai nhip déu 12 hai ddm m{t dau ngam
ghép lai. Cdng thic tinh todn nhu & trén; ¢ diy ghi lai cic bidu
do ndi luc theo k&t qua tinh :



Tai deu
Thi du 1L13.

Q

M

Y
 goreqt? 207698
T 2R4E 384ET



Tai tam giac
Thi du 11.14.

f“dﬂ;qb{ Elfi‘ 7

Q ﬂg ﬂﬂ]P HI ]Hm]llm ig
10 447% 4qt '*.o
= ot ‘°
A5
M mmmnmmxf““m s
08949L  spaufs  ° 89@1
e DT?HHH ~ITGET qt
0 o Hﬂm“”"mmlmww‘““‘m“m
9 5123[5
ERT TS
y WHIMMIWWNIW mlmﬂ]}}lujr

584 tf



Tai tap trung
Thi du II.15.

ET

1% V8 T % |

A

5P TR

L] 5p

M
o _pe?
32E7
H T T
_ 0.894PE3 _ 0894 PE3
96ET 96ET
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L2 PHUONG PHAP LUT

Phuong phap luc 1a mét trong hai phuong phap co ban
dé giai két cau siéu tinh. Thuong dung hé co ban.

Hé co ban la hé siéu tinh, bo di cac lién két thua va
thay bang phan lyc an, dé tré thanh hé tinh dinh.

Lap bi€u do6 moment do tai trong gay ra trén hé co ban.

Cho cac 4n s6 bang don vi va lap biéu d6 moment don
vi do 4n s gy ra trén hé co ban.

Tinh cac chuyén vi don vi bang cAch nhan biéu dd
vérésaghin.

Lap va giai phuong trinh chinh tdc ta tim duoc cac
luc an.

T bi€u db moment do tai trong gay ra trén hé co ban, -
cong thém biéu dé moment do cac luc an gay ra ta c6 biéu do6
moment cua hé.

T4 bi€u dd moment ta ldp bi€u db luc cat va luc doc
cua hé.

Riéng d6i véi dam lién tuc, phuong phap luc dua dén
phuong trinh ba moment.

LMy + 2 (I + lp) Mp + IzMc = — 6 [B + BEP] trong do

BY , Bg{‘ goi 13 phan lyc gia do tai trong la bi€u d6 moment

A 34 B »82, o

gay ra tai goi can tinh



BANG PHAN LUC GIA

So dé dam Agi Bagi
P e e e af af
5 I3 B 24 24
A Z2 P 42 B Pé 24
A5 A 16 16
Ao ¥ LP & o Pab (£+ b) Pab (£+ a)
7 5 4 62
Ao P2 OIME2 o _Me Mg
Vi 24 24
Thy du IL.16. o 2
Dam lién tuc 2 nhip déu : o{/z O A
Tabist: My =Mc=0nén A% £ B& ¢

rong trinh ba moment con :

PP PP
4Mg= -6 | —+—
B [16 16]
Tinh ra Mg = —31—12=—0,1875 Pl
Mg bing moment ngam ciia ddm ngam mét dau.
Tinh ra Q = &b = 3P se MP
16 16 1e 16 @
5P { 5P .
My=My=""x —=— #F
et I
3re
16
- @
5pe 5P
32 52

b
»C

0

®

24

@A

Bigu dé Q, M nhu bén.

Thi du I1.17. Dam lién tuc 3 nhip déu.

Ta biét My = Mp = 0 » .
Do déi xing Mg = M¢ LUHINIHIHHLIIIEILHT
. NI =¥ £+ 5
Phuong trinh 3 moment con : A 4 -
dog do P
g+ e =6 [32 8], g [EL L P
BB 24 2 16 16

Gidira Mg = - 0,100 g/ - 0,150 P!

Tinh ra Qg = (0,500 % 0,100) gl ; (0,500 = 0,150) I

Qgc = 0,500 gl ; 0,500 P
M, = 0,080 i ;0,175 PI
M, = 0,025 qi? ;0,100 P
Biéu d6 Q, M nhu sau :
Do Dop 65
4009p  osooqe  SR0SP 0.350P ol.isro 0.6 50
111
0,600 0.500 0.460 0,650 0.500 ‘
0,1004¢2 o 0.150P¢
B c A B c
0.0809£2  0,0259£% 0,080 9f? 0475P2  0,100pf O



Thi du II.18. Dam 5 nhip déu, chiu tai phan bd 4 nhip.

qTIm 9TUm
rrrllll”llllilllltl, urTﬂll”ll]Ll”ll\L\_cl.
5 ¢t & bt P- SRS R S
A B C D [=3 F

Ta biét My = Mf = 0; do 461 ximg Mg = Mg; Mc = Mp;
Hé phuong trinh 3 moment thu vé :

41MB+1MC=-6[-‘1£+“£] ;

24 24
ql®
Mg +5IMg = -6 [2—4+o] ;
Gidirataco: Mg = —0,118421 i
Mz = - 0,026316 gl
Neugq=2T/mval=6mthi Mg = -8526Tm
Mc = -1,895 Tm.
Timhra: Qag = 6 * 1,421
Qpc = 6T =+ 1,105T
Qcp = 0
M; = 5,244 Tm
My, = 9-521=379Tm
Mz = - 1,895 Tm (udn thuan tuy)

25



Tab‘etMA‘MC“O gtdzggﬁmﬂglmg

Phan lyc gia do q ,;2, ,g: 2 S
c
Phan luc gia do P :13523 0255
S ; 232 e
Phuong trinh 3 moment con s : 2
doq do P
sy -6 [ 28], g [BE, PPy
B~ 192 24 64 16
.. 3 o 5
Gia Mg=--—q® ; -—FPI
1a1 ra B 39 q 39
1 3 1 5
Tinh =—qlx—gql; “P+—P
inhra  Qap = alxgah o P g
1 3 1 5
=—qlt—gql; ~P+—P
Qe =yalxgpa HPxog
0,0625q7> 1,5
L= 625q 155



9 2
M, = ,646q!
32
Biéu d6 Q va M nhu sau :
19
= q do q

qe?
Thi du IL20. Khung 1 nhip d6i xing; tdi dii xisng

52

Bac siéu tinh cua hé 1a 3. Hé
3 4n la Xy X9 X3. 4
Néu cit hé theo truc d6i xung
anh hé co ban thi do tinh d6i
ng, 4n phan xing x; bang khéng. 4

T

75 I«mﬁg’%

Tinh cic hé s8 chinh, hé s6 phu, s8 hang tu do, the

o

gy T cach nhan biéu d6 vé vérésaghin
2 1 2 128 42,667
611=a.*2‘.4.4.§.4=3~'= El
doP 2 2 9
sp 215 Sgz=——.1.2.5.1+—.1.4.1=—
i 2 5EI EI E,
I 357 oy o2 1 _ 16
13 32 813 =037 = .T.4.4. 1=
HM“P AR O O EI
1 150
Apg=-— .= .4.4.9375=-—
EI 2 EI
2 2 1 781!
, Agy=-.1.4.9375——— ~.25 9375 1=-
32 - EI 5EI 3 Kl
5Pt Bo6 cac mau s6 E; va chuyén vé ta co :
X Hé phuong trinh chinh tic :
% = 5T/m < Zx
[ 38775 42,667 16| |X1| _ [150
X =
SEq J O 2 16 9| |Xs 78,125
E
2 1 Gidirataco X, =0,781250
J,; X3 = 7,291667
5 PN ,
—2n HE CObdn. Lip bang tong hop moment
Biém 4 1 2 3
Mq -9,375 -9,375 - 9375 -9,375
x1. My 3,125 0 0 3,125
xa . Ma 7.292 7,292 7292 | 7292
1,042 - 2,083 - 2,083 1,042

Lollef

Lap cac biéu db M, K/IT, E trén hé co ban.

26



Chu ¥ : Moment & trong khung mang dau duong, moment
14t ngodi khung mang dau am.

T bang tong hop moment trén ta tinh ra :
R 5
Moment dim M = %X—E' ~ 2,083 = 7,292 Tm
L 1,842 + 2,083
Luc cac cit Q= “4— =+ 0,?81 T

Luyc cac dau dam : ,
Luyc doc cot : N=-795T
Luyc doc dam
Biéu d6 Q, M, N nhu sau

©
..u——_o
-—d
Y

JEHIIH
@
@

T

TN

Thi du IL21. :

Bac séu tinh cia hé
3. Hé ¢6 3 an xq, x9, X3
n hé cotan nhu bén chia
P va H :ho méi nira két
cua hé :o ban.

Lap biéu do Mp, My, M,

Khu nha céng nghiép 1 tdng

42"’"

‘|

9TM_ __ __9Tm 408rm
Lap cac biéu do don vi M, My, M3 )
4 .
4 = § 4 AHHHH]UI
=
@ SV @

Tmh cac he s6 chlnh hé so phu va s

cach nhan biéu do vérésaghin :

27

6 hang tu do theo

6112_2_.1.6.6. =ﬁ
Bl 2 EI
2 1 2 206,222
(522=_—.6.4.4 — . _-.4.4.—.4=
El 3EI 2 3 El
2
(533=‘—.6.1 1 —_'.4.1.].:14,666
EIl 3EI EI
2 1 36
012 =321 =0; Od19=0d31=—.-.6.6.1=—;
12 = 023 12981 = 5y Bl
d93 =932 =0 ;
432
AMp=-——7.12.6.3==-—"", Aop=0;
1P - 2P
Mgp=—2.6.12 1-—= L 12.4.1--12,
3EI 2 El
-2 1 216
AMg=Azy=0; Aog="".-.6.9 . 4=-"—"";
1H 3H 2H= or - g Bl



1 2.4
A1q=i.—.6[- 108 + 72] 4,5 = - 224
EI 3 El
-1 1 144
Ao, =——.—-.6[108+72] . 4=~-—"1—
20 g 391 ! El
1 7.2
Agy,=—.—.6[-108+172].1=-—""
3a=gr- 3-8l ] EI
B& mau s6 EI va chuyén vé ta ¢ phuong trinh chinh tdc
[144 0 36 Xi| [432 0 324
0 206,222 0 x|Xol =| 0 216 144
3 0 14666 |Xs| 160 0 72
Giai ra ta ¢o do P do H do q do PHq
X1 = 0,7059 0 0,2647 0,9706
X9 = 0 1,0474 0,6983 1,7457
X3 = 09,1764 0 -0,1588 9,0176
Lap bang tong hop moment :
Bigm 4 1 2 3
Mp - 12,000 - 12,000 -12,000 - 12,000
M - 9,000 0 0 9,000
Mq -10,800 0 0 7,200
T X1 My 5824 0 0 5,824
T X2 M2 6,983 6,983 - 6,983 -6,983
T X3 M3 9,018 9,018 9,018 9,018
M(Tm) - 9,975 4,004 - 9,965 12,054

T bang tong hop moment trén ta tinh ra



28

Luc cat Cot 41 Q=180 + 2,33
Dam 12 Q=300 %= 1,75
Cot 32 Q=1,20 = 3,67
Moment Cot 41 Khéng c6 max
Dam 12 M =4,004 + 1,25 x 4 = 9,004 Tm
Cot 32 Khéng ¢6 max
Luc doc Cot 41 N=-1,25
Dam N=-247
Cot 32 N=-4,75
Biéu do Q, M, N nhu sau :
1,25 Afi @ z2.47
0.55 TN 2.47 4,004 114,965 T
| 4,004 ==l HH
{? 45 ? ol oEE=
= é == ——
9.004 =8 —
© ™ é 3 g
445 4,87 9,975 12,059 125 ® 4.75
Thi dy II.22. Khung nha 2 ting ‘-
23T,
Béc siéu tinh 14 6. 423 Ym x5 o xs
TTOTITIITEIT - ! —
Chon hé co ban nhu EEG 361 @f r o
trén c6 sdu an so la g &4 E,,Eg x2
X1 XoX5X4X5Xe EH  a-sUm Xent X
< HIMMMIIIE % —
:CEINO Xz "} xg
hds ESES X5
HE1 =eg"
e, GH .
e Am T - n HECOBAN



Lap biéu do

M. M, 6pr1 6T
ST =
Sl S || = £

12Tm, 7,.86496 5,59872Tm

nﬁn I

Lap biéu do

moment don vi

o

YT

1

™o
%D’
-

@)

S

N MO T

&

= OO I -

[T O TR T
= T IO -~

7,21 7.2

5

@

T Y 4

&)
&

§

111t
[
™
™ MMM T s
-
> T o

LY leivaniintiingilisani|

g

3,6Tm 36 2Tm



Tinh cac hé s6 bang nhén biéu d6 Vérésaghin.
Trong két qua ta c6 mau s6 EL

1 1
b=y 7272 48248832

l.l.2.2.2.2=59,377
3EI 2 3

2.1.1=15,733

E
b= s T2.2.2+
033 = —= .72 . 1.1+
33 3EI
' 36.36.24=31,104

I
2
2
El
2
Oua = —
“ 7RI
) 2 1 2
Sss == .86.2.2+—— = 2.2 % 2230577
El 3EI " 2 3
2

666=——.3,6.1.1+——~2 .2.1.1=8533
El 3EI
2 1
612=521=0;613=_.§.7,2.7,2.1-"—51,84:63]

2 1

= .—.36.3,6.6=171776
El 2

d14 = 041
2
EI
893 =032 =0 ; 094 =342 =0

2
—.36.2.2=288 ; 0d96=062=0.
EI 26 62

615 = 651 = O; ‘516 = 661 = . 3,6 .1.54= 38,88

095 = 052 =



2 1
d34 =043 = .-.36.36.1=1296
34 43 El 2
2
535=653=0 ) 636=663=E.3,6.1.1=7,2
045 =054 =0 ; d56=9g5=0 ;

a4e=a64=1 L 36.36.1=129.

El 2
A1q=—£.l.3,6.3,6.6—"2—.3,6.5,4.12=—544,32
El 2 EI
A‘Zq':O , A5q=0 a
A3q=-—3—.l.z.6.1—1.10,8.6.1=—132,266
3EI 3 EI
2 1
By ==y 5 - 36.86.12=-15552
2 1
Aoy =-—.36.12.1-—- .+ 2.6.1=-89,066
EI 3EI 3
1 1
A1g=a.§.7,2 (- 7,46 + 5,59) 5,4 = — 24,18647
A2g=—$.§.7,2 [7,46 + 5,59] . 2 = - 62,705664
1
A3g=a.‘§.7,2 (- 7,46 + 5,59) 1 = — 4,478976

Agg = -551’;—32 (-0,288 + 0,216) . 2,1857142 = —8 5860412



4,4
Dsg = — 5—]’31-32 . 2 (0,288 + 0,216) = — 54,867456
54,432
EI

Ghi chii : sd 54,432 la phan dién tich ctia parabol cut &
tang trét. S6 2,1857142 la tung do ung véi trong tdm cda
parabol cut.

Hé phuong trinh chinh tic

Agg . 1(- 0,288 + 0,216) = — 3,919104.

248832 5184 7176 0 3888 X

0 ggon O 0 288 0 X2
518¢ "7 715733 1296 0 72 | K|

76 oo 1296 31104 0 1296 |X

0 o 0 0 30577 O Xs

| 3888 72 1296 0 8533 |x

A A TA o

- o4 g yg
54,432 24,186 568,506

062,706 62,706
132,266 4,479 136,745
155,562 8,566 164,086
0 54,867 54,867
89,066 3,919 92,985
V:Gi hé 6 phuong trinh c6 6 an sb duoc giai lzéng tay rat
ning né va deé bi sai, nén tdn dung phuong trinh mau HEPTTT
O trang 7.

30



Trinh tu giai trén may vi tinh nhu sau :

—~ Mé may cho 30 giay, khi xuat hién C\7

- Bam TP Enter

-~ Bam F3 d€ luu chuong trinh vao may.

~ Ghi tén chuong trinh HEPTTT, bam Enter.

~ Vao chuong trinh véin=6vam =3

—~ Bam F9 dé kiém tra

—~ Néu hét 161 bam F2 dé luu chuong trinh.

~ Bam Ctrl - F9 dé vao s liéu.

~ Lan luot vao tung hang ma tran hé s6 A. Vao xong
mdi s6 bam Enter (nh¢ dau phay thap phéan thay bang dau
cham).

— HéEt ma tran A, lan luot vao tung hang ma tran B.

— Khi vao sd cudi cung Bgz bAm Enter thl may sé cho
ngay két qua.
— Pat gidy vao va lénh cho may in két qua.
o day ghi lai két qua tong hop cla q va g
10864021  ; SXo =0,3419356 ; X5 = 3,9959549
- 0,4864354 ; X5 =1,4723016 ; 3Xg = 3,3140369

Co cac X; ta lap bang tong hop moment sau :

X,
X4

i}



Thanh 12 14 41 43 45 54 63 36 34 32 23 21
Mg |-6.000 |-6.,000|-6.000|-6.000 |-12,000-12,000-12,00d-12,00q —6.000 | -6.000 | -6,000 | 6,000
Mg_ ~1.866 -1.866{-7.465| 5.599 | 1.400 1,400

X1M1 3911 3911 | 7.822|7.822 | 3911 3.911

XZM—Z 0.684 | 0,684 | 0,684 0.684 | 0,684 |-0.684-0.684 -0.684 {-0.684[-0.684

XQ% 3.896 | 3,996 | 3.996 3.996 | 3,996 | 3,996 | 3,936 3,996 | 3.996 | 3,896

X4M4 -1.751(-1,751

XSM—S 2,945 | 2,945 | 2,945 |—2,945]-2995 |-2,945

XGM—S 3.314 | 3314 | 3,314 | 3,314 | 3314 | 3,314
M -1,320 -1.320 0,725 0259 0984 -2495 3,351 -3,008 -5631 2623 -2.688 -2,688

T bang moment ta tinh ra bang luc cat.

Thanh 54 45 43 41 14 12 21 43 32 34 36 63
Qo 0,518 | 0.518 | 6,000 | 0.518 | 0.518 | 6.000 { 6,000 | 0.389 | 0,389 { 6,000 { 0,389 | 0,389
AQ | 0954 |-0954|-1.469|-0,574| 0,584 {-0,340| 0,340 {-1.476{ 1,476 | 1,469 |-1766! 1,766
Q 1472 -0,436 4,531 -0,056 1,092 566 6.34 -1,087 1865 7,469 -1377 2155

Bieudo Q, M, N
59’66 o 1,087 1,520 6,34
1,092
1887 E :
e = £
El 6154 ;E @
4,539 HH
0,056 1,665 i
0436 amie S e .
' — Olng —
@ g o® 5P
1,472 2455 2,455 3,351 10,191 13,809

Thi du I1.23. : Cdu tdu
Bic siéu tinh 14 6.
Chon hé co ban nhu bén c6 6 an s6 tir X; dén Xg.



Lap biéu db M;, Mp, My.

~ Py oA A : P= P= gT
Lap cac biéu do M don vi a3
W= 5T oo
@ BE® @
F= =%
<
Er B4 E X3 5)(5
A
s 4m 7, Txs
20Tm 4 Xz H&Cdban
M A8Tm
- 30Tm
10 40 4 1 4
10 4 ! 1

A i
10 410 4 4 1
HH\IEM 4 A I :
% @ Wi
] z _,1 f

-

d16

d23

O24

d25

32



Tinh cac hé s6 bang nhan biéu d6 vérésaghin.
Trong két qua ta bd mau sd EIL

2 1 2
=0 ="—.-.10.10.2 .10 + .10.4.10 = 691,666
“UR 2 3 16EI 6
1 1 1 2
=8gg=——.10.4.4+—- .= .4.4. - .4=161,333
5 7RI 16EI " 2 3
=dgg=——-.10.1.1+——-.4.1.1=2025
EI 16EI
s by = —— 4.10.2+— ~ . 10.10.4 =205
16EI El 2
=531=3.l.10.10.1+ L 10.4.1=1025
EI 2 16EI
11 2
=04 =—-—.>.10.10.2 .10 = - 333,333
R o) ) 3
— Ok = ——.110.10.4=-200
El 2
1 1
=g =———.=-.10.10.1=-50
El 2
1 1
= 32='—‘—.“.4.4.1+_.10.4.1=40.5
16E1 ~ 2 El
1
=840 =—-—.10.4.5=— 200
42 EI
1
=090 =~,.10.4.4=-160



626=032=—EI.10.4.1——40
b34=043= -~ .10.1.5==50
El
535=é53=-—L.10.1.4=—40
EI
636=663=—L.10.1.1=-—10
’ EI
645=(554=“1‘—‘.4.10.2+—1‘.l.10.10.4=205
16EI El 2
646=564=_2‘.l.10.10.1+ .10.4.1=1025
El 2 16EI
1 1 1
656=665=16EI 2.4.4.1+EI.10.4.1—40,5
1 1
Alq-A4q——'16EI‘ g.4.24.10=—20
A2q=A5q=—E1E—I.§‘.4.Z4.3=—6
Asq A6q=—1—61E—I.§‘4‘24.1=-2
A1p=-—_L‘.l.2.18.IO—L.10.18.5=—911,25
16EI 2 El
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w=-—— L 9. 182 4L 10 18 4=-72375
16E1 ~ 2 6 EI
oL Lo gt 1018 118125
3P 16E12. . . EI . . )
1 1
Agp=-.10.18 .5=900; Asp = — . 10 . 18 . 4 = 720
4P El 5P El
1
Agp=—.10.18 . 1= 180
6P El
11 10 150
Ap=—.~.10.80. =500 ; Agy=— x 4 =600
H™ g1 o 3 2H™ g
150 150 10
Agi = =2 x 1= 150; Agy = = — x — = — 500
SH™ g * H77 g * o3
150 150

Asy=—-"-x4=-600; Agy=-"—"-x 1=-150
5H B~ 6H B~

Hé phuong trinh chinh tic : A, Ap Ay ZA

691,666 205 102,5 —333,33 -200 —50 Xy
205 161,33 40,5 —200 -160 —40 X
102,5 40,5 20,25 -50 -40 =10 X3

- 333,33 -200 — 50 691,66 205 102,5 X4
-200 -160 - 40 205 161,33 40,5 X

-50 -40 - 10 1025 40,5 20,25 Xg

-

. 4

1=-

=720

181,25



20 911,25 — 500 431,25
6 72375 —600 129,75
2 181,225 —150 33,125
20 —900 500 -380
6 -720 600 -114
2 -180 150 —28

Cling ding phuong trinh mau HEPTTT & trang 7 dé
giai véi n = 6 va m = 4. Sau khi vao s6 ma trdn A, va ma tran
B (theo hang ngang) may cho két qua
X, =0,960165 ; X5 =6,351122 ; ZX3=-4,896940 ;
SX, = - 1,006014: IXs = 5578908 ; SXg = 5049671 ;

C6 X; lap bang tong hop moment

Thanh | 61 16 12 21 25 23 52 32 34 a3
Mq -24,000 24,000
Mp -18,000 | 18.000 18,000
MH ~30,000

EX1M1 9602 | 9.602 | 9.602 |-9.602

IxaM2 25.404 |-25.404 —25,404

I £x3M3 | - 4807 | —4.897 | - 4.807 | - 4,897 | 4,897 4,897

IxaMg ~10.060 | -10,060 ~10,060 | -10.060
TX5M5 22316 | 22,316 | 22,316

TXeM6 5050 | 5050 | 5050 | 5.050 | 5050 | 5.050
M -4817 4705 4705 -11.891 5197 -6604 -5141 -5010 -5010 5050

T bang moment ta tinh ra bang luc cat :
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Thanh 61 16 12 21 25 52 23 32 34 43
Qo 10,50 10,50 6.00 6.00
AQ 0.96 -096 | -4,10 410 -1.03 1,03 0.42 ~0.42 l -1.01 1.01
a 0.96 -0,96 6,40 14,60 -1,03 1.03 6.42 5,58 ~1.01 1.01
Bi€u d6 Q, M, N
6l 6.42 -2,04 -4.,01
Q4
]
8.6 “Ris6 B —
HoE==oio
096 403 10 4,897 5141 5050 640 30,02 558

®

0,025.58



11.3. PHUONG PHAP CHUYEN VI

Phuong phap chuyén vi la mét trong hai phuong phap
¢6 dién d€ giai cac hé két cdu siéu tinh, ké ca dam lién tuc,
cac khung d6i xing hay khong d6i xung, cidc khung khong
chuyén vi hay c6 chuyén vi ngang va doc.

N6i dung phuong phdp 14 ngam cung cac nit, con goi
khung nit ngam cing la hé co ban.

Lan luot cho tung nit mot chuyén vi biang don vi. Chuyén
vi ndy s& phat sinh moment trong cac thanh an vao nat.

Lap phuong trinh chuyén vi cho tat ca cac nit.

Giai hé phuong trinh chinh tic, s& tim ra chuyén vi that
cua cac nut.

T bi€u db6 moment do ngoai tai trong hé co ban, cong
thém biéu db moment do chuyén vi that clia cac nit ta b biéu
d6 moment cia hé két cau.

Tu biéu dd moment ta lap bi€u d6 luc cat va biéu do
luc doc.



BANG MOMENT PHAT SINH DO CHUYEN v] PON VI

Ma So dé chuyén vi Ms
A
0 EJ p B ¥ =4 el=t)
1
EJ
28 A 7 =4 4EJ
1 B 1
6EJ A AllIor— =~ = 6EJ
ar EY ¢ B tot — T2
B A=1
A AL .
3 ET 4 0
-

11.3.1. DAM NAM NHIP BEU
Thi dy I1.24 bing 6 :



Moment trong hé co ban do ngoai thi.

H¢ phuong trinh chinh tic :

EJ
= |7z, + 22, | =-3
6

b

ZZ| + 822 + 22‘; =-6

B
6
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o |@ o |@

BON PHUONG TRINH, BON AN

27, + 824 + 27,

223 + 724 =

=6

NEN GIAI THEO GAUSS

2, zZ, 2 z, B
7 2 0 0 3
2 8 2 0 -8
0 2 8 2 6
0 0 2 7 3
1 0.285714 0 0 -0.428571
0 7.428572 2 0 -5,142858
0 2 8 2 +6
0 0 2 7 +3
1 0269231 0 -0,692308
0 7.461538 2 7.384616
0 2 7 3
1 0.268041 0,989691
0 6.463918 1,020618
EJ
< L 0,157894




Zy = 0989691 - 0,042322 = 0,947369

O\'E

EJ

— Z, = -0,692308 - 0,255061 = —-0,947369

6

EJ

— Zy = - 0428571 + 0,270677 = -0,1578%4.
6

Ta !hﬁy Z] = 'Zd va ZZ = '-Z3
Ditu ndy hién nhién vI khung d6i xing, tai di xing.
Mang nhan xét nay vao hé phuong trinh chinh tic.

Ta thu vé
EJ |7 2 Z -3
= x -
6 |2 6 Z -6
6 -—18 + 12
Gili ra 2, = — . ———— =-0,15789%4 . —
E] 42 -4
6 -42 + 6 6
Zy = — . ——— =-0947369 . —
EJ] 42 -4 EJ

Két qud nhu phuong phap GAUSS ¢ trén.



BANG TONG HOP MOMENT

Nin B c D E
Tharh| BA | BC | CB | €O | DC | DE | ED | EF
M, | 9.000 | -6,000 | 6,000 -6,000 | 6,000 | -9,0004
M,, |-0474]-0632|-0316

M, -1,895 | -3,790 | -3,790 | -1,895

M, 1,895 | 3,790 | 3,790 | 1,895

M,, 0316 | 0,632 | 0,474

M 8526 | 8626 | 1,895 | -1895| 1,895 | 18951 8,526 | 8,526

Két qua nhu phuong phap phin phdi moment & trén.

11.3.2. KHUNG MOT NHIP b0l XONG 3Vm
TITTT1
Tht du 1125 bing s8 : 1 SET 2
Hé¢ co ban 13 khung ngam acing |, N -
i w wi <+

nat 1 va nit 2.

4 3
Moment trong h¢ co ban nhu m
sau : it > . WT{,;'*H

6,?45 6'25 zar_‘

2E7 EY

0,5€ET



Hé phuong trinh chinh tic :

EJ [szl + 222] = 625

EJ [221 + SZZ] = -6,25

He d6i xing Z; = -Z,

6,25  2,0833 2,0833
®wnzZ =—="—wz=-—"
3EJ EJ EJ
BANG TONG HOP MOMENT
Nt 4 1 2 3
Thanh 41 14 12 21 23 32
", 625 | +625
M,, 1,04 2,08 8,33 4,16
M, 4,16 -8,33 -2,08 -1.04
M 1,04 2,08 -2,08 2,08 -2,08 -1,04

Két qua nhr phuong phap phan phdi moment & trén.

11.3.3. KHUNG HAI NHIP P01 XUNG
Tht du I1.28. bdng s& :
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Momen do ngoai tai
trong hé co ban.

Tm
3V/m
6,25 28

ERERRRIRERES 6,25 62

N S5EF 2 5er |3
13

o " e
E/’z#y §m /,973

i 5™ 1 5™ 1

T

Momen do chuyén vi don vi trong hé co ban.

Zed 4ETY AET
£y 2ET 2ET 221 2E7 <l
4ET “TXaer 2E7
SET
oSEY 0,5E7 0.5€

Hé phuong trinh chinh tic :

520 Z 6,25
EJ 12 9 2| x [Z]| = 0
025 Zs -6,25

Do hg d3i xing, tai ddi xing ta dé dang nhin thiy :
Z, = 0vaZ =~Zy td db



Nint 6 1 2
| Thanh 61 | 16 12 21 23 25
y_ M, -6.25 6.25 -6.25
M, 0,625 1,25 5,00 2.50 0
Mz, -2.50 0
M 0.625 1,25 21.25 8,75 -8.75 0

Két quia nhu phuong phap phan phdi moment ¢ trén.

I1.3.4. KHUNG NHA MOT NHIP
Thi du 11.27 bing s :

Chon hé cor bane

it P jer
@ 3E7 o1 R Zy Zs
% - W e |E Z3
Q. w w 8_ O
C o
@ ®
—
8m




Co 3 dn 1 hai goe xoay Z), Z; va chuy@n vi ngang Zs.

Momen do 1ai vi chuy&n vi don vi trong hé co ban.

21:1
o8I
712
19 J’Il
34 ET
2 " 27;).—

M3
EY EY
T 237
2% 9 =2 Z, 6 -18 0
EJ -
— 19 26 =21 x1Z] =1]-6 =12 0
21, 1.33 Zs 0 0 3



GIAlI THEO PHUONG PHAP GAUSS

2, z, z, R. Pa | Px
2.166667 0.75 -0,166667 6 18 0
0.75 2,166667 | -0,166667 -5 12 0
-0.166667 | -0,166667 | 0111111 0 3.0 30
1 0.346154 | 0.076923 | 2769231 | 0630769 | 0
0 1907051 | -0,108974 | -8,076923 | -0,576923 0
0 -0,108974 | +0.098291 | 0.461538 | 2.861539 3
1 10.057143 | -4,235295 | _0.302521 0
0 -0.092064 0 2.828572 3

T2, = 63310022; EJ.2,=0 3072397  32,586027
[ 4235205 | -0.30251 0

0 1,755660 | 1862063

32, = -0920093; EJZ, = | -4,235295 | 1.453139 | 1.862063
2769231 | -0,830769 0

1466064 | -0.503010 | -0.644561

0 2363380 | 2,506615

$2Z, =  7.26950; EJZ, = | 4.235295 | 1.029601 | 1.862054
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BANG TONG HQP MOMENT ~

Nirt 4 T 2 3
Thanh 4 14 12 21 23 2
M, -6.00 6.00 R
M, -1.80 1.80 1.20 -1,20
M, 2.38 476 10,70 5,35
M, -0.69 -1.38 -0.62 -0.31
M, -1055 | -10.55 -1055 | -105%
M -9,97 4,00 4,00 9,97 997 | -12.06
Luc ¢t :

.

14
Q4|=”,() X ‘%+———=1.8+2.."

' 6
Q=3--=3-075=225T;

8

-
Q=04 x 3+ — =12+ 137

6

= 4IT; Q4 = -0.5T

Qy = 375T

<

= 49T; Qg3 = -2.5T

K&t qua tinh to0an theo 3 bidu dd sau :




(1.3.5. CAU TAU HAI NHIP

Thi du 11.2$ bing 56 P:9T P97
Hest | 37/m
Hi¢n ¢o 2 cich tinh ¢ ITTTEREERERERISS

@ 16ET ® 16ET €)

5 5 5lg
® ®

@//» f Vo s
b am T am
T T 1

113.5.1. Tinh theo chuyén vi xoay va chuyéh vi ngang

Hé co 4 dn, chon hé co ban nhu sau -

Tm 457
4Tm 4Tm 4Tm 45Tm "

2y Za Is
Zy
Wl’) b /d 7r

H¢ wr ban Moment do tai
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. z
o4 A7 Jaer 1667 £33 006 a0 Z4t
16E7
0,2

02 006 oo& o,o6!!g

Moment do chuyén vi don vi
Heé phuong trinh chinh tic : K.Z =

164 8 0 —006 Z 4 45 0
8 324 8 -006 Z, 0 —45 0

EJ X =
0 8 164 —0.06 Zs -4 0 0
-0,06- —0,06 —0,06 +0,036 Z, 0 0 3

GIAI THEO PHUUNG PHAP GAUSS

z, rA Z, Zs, B, Bp By
16.4 8 c .0,06 4 45 0
8 32,4 8 -0,06 0 4,5 0
0 8 16.4 -0.06 -4 0 0
-0.06 -0,05 -0,06 0.036 0 0 3
1 0,437805 o |-0.003859| 0.243902 | 0274390 0
0 |28.497560; 8 .0,030728(-1,951216|-6.695120| 0
0 8 16.4 -0,08 -4 0 0
n  1.0,030728| _0.06 |0.035780 | 0,014634 | 0.016463 3




1 0.280726 |-0,001078{-0,068470|-0,234937| 0
0 14,154192|-0,051376|-3,452240| 1879496 0
0  |-0,051376| 0,035747 | 0,012530 | 0,009244 3
1 -0,003630|-0,243902 | 0,132787 0
0 0,035560 0 0,016066 3

SEJZ, = |84,816254| EJ.Z, 0 0,451800 |84,364454
-0,243902 | 0,132787 0

0 0,001640 | 0.306243

SENZ, = 0196768 EJZ, [-0243902]0,134427 { 0,306243
-0,068470|-0,234937| 0

0.068470 |_0,037737{-0,085970

0 0,000487 | 0,090945

SEJZ, =  -0267212 EJZ, 0 |-0.272187| 0,004975
0,243902 | 0,274390 0

0 0,132774 |-0.002427
0 0 0

0 0,001653 | 0,308690

S ESZ, = 0958982 EJ.Z, |0.243902 | 0,408817 | 0,306263

BANG TONG HOP MOMENT

Nt | 6 | 1 ' 2 3 4

Thanh| 61 16 12 21 25 52 23 32 34 43

M ~4.00 | 4,00 -4,00 | 4,00
M, -4,50 | 450




Nt 6 1 2 3 4
Thanh| 61 | 16 | 12 | 21 | 25 | 52 | 23 | 32 | 34 | 43
Mcy, | 019 | 0,38 1534 7,67
Movs 214 |-428]|-0,10|-0,05|-428|-214
Mcva 1,57 | 3,14 | 0,08 | 0,04
Mcye | -5.09 | -5,09 5,09 | -5,09 -5,09 | -5,09
M |-4,90|-4,70( 4,70 | 11,89|-5,19| -5,14(-6,70| 5,00 |~5,00|-5,05
Lyt cdr :
16,59
Qi =3x24+45~—"=105- 415 = 635
4
Qz =3x2+ 45+ 415 = 105 + 4,15 = 14,65
1,7
Qp =6+ — =6+ 0425 = 6425
4
Q3 = 6 — 0425 = 5,575
Qg1 = 096; Qs; = 1,03 Qq3 = 101
K&t qui tinh todn theo 3 bidu dd sau :

+6,35  +64

gHH

-2,04

LEOREERII S TNN00IRESIY

-6,55

i‘,‘_,,,
o

1,04

~-5,58



11.3.5.2. Tinh theo chuyén vi doc va chuyén vi ngang

Vi thudng xdy ra hién tuong lin khong déu gitta cdc coc nén

1y an la chuyén vi doc clia cdc nit (thay cho chuyén vi xoay).

Cho cic an s6 ndy mt chuyén vi biing don vi, s¢ phét sinh
moment & cdc thanh an vao nidt. Ta phan phoi cdc moment phat
sinh ndy, ké ¢id moment ngdm cla ngoai lyc. Dua trén bing phéin
phoi moment ta tim ra phan lue doc theo chuyén vi v lap h¢

phuong trinh chinh tic ma nghi¢m s& la chuyén vi that ciia he.

Tur chuyén vi that ta lap duoce biéu dd moment va suy ra bicu

do lue cit va luc doc.

1 1ay thi du trén va chon hé co ban :

Var
Zf“f‘f/_l 7 4Im  4b 4 4
111667 2 37, \
er ! I
|
St Sy 4 4 : /rJn

He¢ c&szin sy 6 P Moment do tii
N 00567 741
P [ %
| :

Z2:1 R Y_Zj =/ .
Moment do chuyén vi don vi

13



o cimg don vi cla dam 1—64E—J— = 4EJ

, . EJ
Do eing don vi cua cit o~ =0,1EJ

Lap bang phan phdi moment do ngoai luc va moment phat

sinh do chuyén vi don vi.

Nut 1

N
w

Thanh 16 12 21 25 23 32 34

Hé sé FF 0,024 0,976 0,494 | 0,012 | 0,494 | 0,976 | 0,024

4,000 | -4,000 4,000 | -4,000
-0,100 | -3,900 | -1,950 1,950 | 3,900 | 0,100
-0,100 | 0,100 | -5950 5,950 | -0,100 ] 0,100

4,500 | -4,500
0,112 | -4,388 | -2,194

1,663 3,306 |0,082| 3,306 | 1,653

-0,041 | 1,612 | -0,806 -0,806 | -1,612 ] -0,041

0,398 0,796 0,020 | 0,796 | 0,398

-0,010 | -0,388 | -0,194 -0,194 | -0,388 | -0,010

0.096 0.191 [ 0.006 | 0.191 0.096

-0.002 | -0.094 -0.094 | -0.002

0,165 | 0,165 | -3,401 0,108| 3,293 | 0,053 | -0,063




/l/ -6.000 -6.000
0.144 5.856 2.928
0.759 7 1.518 0.036 1.518 0.759
-0.018 -0.741 -0.370 -0.370 0.741 -0.018
CV, 0,183 0.366 0.008 0.366 0.183
-0.004 -0.179 -0.090 -0.090 -0.179 -0.004
0.044 0.089 0.002 0.089 0.044 V
-0.001 -0.043 -0.043 -0.001
0.121 -0.121 -1.559 0.046 1.513 0.023 -0.022
.//tz 6.000 6.000 -6.000 -6.000
CcVv, -0.144 -5.856 -2.928 2.928 5.856 0.144
-0.144 0.144 3.072 0 -3.072 -0.144 0.144
cv, 0 025 -0.023 -1.513 -0.046 1.559 0.121 -0.121
M 0.060 0.060 0.060
Cv, -0.002 -0.058 -0.030 -0.030 -0.058 -0.002
0.058 -0,058 -0.030 0.060 -0.030 -0.058 0.058
BANG TONG HOP MOMENT DA PHAN PHOI
Thanh| 61 16 12 21 25 52 23 32 34 43
q -0.050(-0.100 0.100 | -5.950 0 0 5.950 {-0.100} 0.100 { 0.050
P -0,083|-0.1651 0.165|-3.401{ 0.108 | 0.054 { 3.293 | 0.053 {-0.0531-0.027
CV, {0,060 |0.121 |-0.121}-1.559| 0.046 | 0.023 | 1.513 | 0.023 {-0.023{-0.011
i CV, [-0.072(-0.144| 0.144 | 3.072 0 0 -3.0721-0.144] 0.144 | 0.072
Cv, |0,011,0.023 |-0,023|-1.513(-0.046]-0.023| 1.559 [ 0,121 |-0.121]-0.060
CV, 10,059 {0.058 |-0,058-0.030|0.060 | 0.060 |-0,030 |-0.058 0.058 | 0.059




BANG TONG HOP LUC CAT TAI CAC THANI

Thanh| g P Jov, ov, lav. Jeve I N I N | N, |
12 | 454 | 370 | 0420 0.804 | 0384 | 0022| © | 900 | 0 |
21 | 746 | 530 | 0420 | 0.804 | -0384 | 0.022 | 454 | 14.92 | 454 |
23 | 746 | 0.80 | 0.384 | 0.804 | 0420 | 0.022 | 37 | 610 | -0.80 |
32 | 454 | 080 | 0384 | 0804|0420 | 0022 | 824 3002 374
16 | -0.015|-0025| 0.018 | -0.022 [0.0034 [0.0117 Chon
25 o |o001|0007| o0 |-0007]|00120{ 10T 30T 10T
34 | 0015 |-0008]|-00034] 0.022 |-0.018 |0.0117

Phan lue doc do Tue doc -

V,=V;=10x025=25

V.=30x025=75

Phin luc doc do chuyén vi -
r, =25+042
Fa= 1 = <042 - 0,384

3=Try

ry, = 7,5 +0,804 + 0,804
Iy =ry = - 0,384 - 0,420
ry=2,5+042
r, =15 = 0,018+ 0,007 - 0,0034
ry=r;,=-0022+ 0,022

My =13 = -0,018 - 0,007 + 0,0034

rs=0,0117+ 00120+ 00117

=292

= 0,804
=0.384
= 9,108

= 0,804
=292
=0,0216
=0
=-0,0216
=0,0354



Phan lyc do ngoai tai :

Riq = 4,54 Ry = 1492 Ry
RIP = 3:70; Rzp = ]5,10; R3p

4,54,

il

I

Rip'= Ry = Ry = 0, Rgy = 3
GIAI HE PHUONG TRINH CHINH TAC THEO GAUSS

-0,8;

R4q=0

i

Ryp

0,0162

-z Z, z, 2, R, Re Ry
2,92 -0,804 0,384 0,0216 454 3,7 0
-0,804 9,108 0,804 0 14,92 15,1 0
0,384 -0,804 2,920 -0,0216 454 -0,8 0
0,0216 0 _0,0216 0,0354 0 0,0162 3

1 -0,275342 0,131507 | 0,007397 | 1,554795 | 1,267123 0
0 8,886625 |-0,698268] 0,005947 [16,170055)16,118767 0
0 -0,698268| 2.869501 {-0,024440| 3,942959 |-1,324975 0
0 0,005947 |-0,024440| 0,035240 (-0,033584(-0,011170 3
1 -0,078575| 0,000669 | 1,819595 | 1,813823 0
0 2814635 (-0,023973| 5,213524 |-0,058440 0
0 ~0,023973| 0,035236 |-0,044405]-0,021957 3
1 -0,008517{ 1,852291 [-0,020763 0
0 0,035032 0 -0,022455 3

YEJZ, = 84,995005 EJZ, 0 -0,640985{85,635990
1,852291 |-0,020763 0

0 -0,005459 0,729362




SEJZ, 2,555431 EJZ, | 1,852291 |-0,026222| 0,729362
1,819595 | 1,813823 0

0 0,000429 |-0,057290
0,145544 | -0,002060 0,057290
3777331 EJZ, |1,965139 | 1,812192 0
) 1,554795 | 1,267123 0

0 0,004741 |-0,633449
-0,243589| 0,003448 |-0,095916
0,549085 | 0,498972 0
2,897213 EJZ, |1,852291 | 1,774284 |_0,729362

Cdch gidi 18t :
+ Vi tdi q hé d6i xibng nén Z, = 0 V3 2, = Z3 he
phuong trinh chinh tic thu va :
3304Z, - 0,804Z, = 4,54
-1,608Z; + 9,108Z, = 14,92
Tinh ra D = 28_8; D; = 53,3461; D; = 56,596.
Tm ra Z; = 1,852295; Z, = 1,965139
Nhu k&t qud gidi & trén.
+ V6i tdi H hé phdn xing 2, = 0; Z) = -Z3
Hé phuong trinh chinh thc thu v& :
2,536Z, + 0,0216Z4 = 0
0,0432Z, + 0,0354Z, = 3
Tinh ra D = 0,088841; Dy = -0,0648; D, = 7,608
Va Z, = -0,729390; Z, = 85,635866
Gan nhu két qua trén.

SEJZ,

SEJZ,

1t




Cdch kiem tra : O rén1a ¢d Vy; = V3 = 2,5, V3 = 7,5
+ D6 vdi q tong 1di rong A 3 x 8 = 24T

Z(Vy = 1,852295 x 2,5 = 4,63T
Z,V, = 1965139 x 7,5 = 14,74T
Z3V3 = 1,852295 x 2,5 = 4,63T

Téng ti gly lin B 24T
+ DG v&i P 1ohg tdi rong 2 2 x 9 = 18T
Z,Vy = 1,774284 x 2,5 = 4,44T
vV, 1,812192 x 7,5 = 13,597
Z3Vy = -0,026222 x 2,5 = -0,06T
TOng tai gy lin 1d 17,97T
K&t qua nhu trén sai s6 rdt nho.

BANG TONG HOP MOMENT

Nirt 6 1 2 3 4

Thanh 61 | 16 12 21 25 | 52 23 32 | 34 | 43

1-0,050[~0,100| 0,100 | -5950 0 0 §930 [-0,100|0,10010,050

Mo -0,083(-0,165] 0,165 | -3401 |0,108{0,054] 3293 [0,053)-0,053|-0,027

2,897CV, |0.175(0,350 | -0.350{ -4517 |0,1330,067 | 4384 0,067 (-0,067)-0,034

3,777CV, {-0.272{-0,544) 0,544 | 11604 0 0 |-11604 [-0,544|0,544 (0,272

2,555CV, [0,030{0.059 [-0,059| -3866 1-0,118(-0,059| 3984 |0,309-0,309|-0,155

84,995CV, | 5.015 {4,930 | 4,930 | -2,550 {5,100 | 5,100 | -2,550 {-4,930{ 4,930 (5,015

M 4,815 |4,530 |-4,530 | -8,680 |5,223|5,162| 3,457 |-5,145]|5,145]5,121




Lyc cit :

13,21
Qz=3 x 2+45-—""" =105-33=72T
4
Qa =105 + 33 = 138T
1,688
Qpy=3x2-— =6-04=56T
4
Q1 6 + 04 = 64T

061 = 0,93; 052 = 1,04; 043 = 1,03
K&t qua tinh to4n theo 3 biéu dd sau :

T
2,07 31,03

SN

il

6.4

~
[N

L
28,4

RIstitnetaaanidteIziviiig

NI,

5

~

@

K&t qua tuong ty nhu phuong phap chuyén vi.

Coc gita lan nhidu nén moment gbi gita gidm vd moment
hai khiu do dRu ting .

I1.3.6. KHUNG HAI TANG
Thf du 11.26. blng s :

Gidi khung 2 t3ng bén theo phwong phap chuyén vi



H¢ ¢6 6 dn 1a 4 nidt xoay vi 2 chuyén vi ngang, chon hé co

ban theo hinh vé -

J 3T/m 24 75
D e @ ] T® Dh
| o= |
- Hl B
) W o

£ -+ mE
’_\_‘H 3T/m > | Zl, 7
ol LT T T 1 O __o- - ﬁ__E
i
tow o~ To 8
O e oy .
Bl 3] 8
(a2}
o el Jo o
- + o ”
T
Hé co ban

Moment do ngoai tai vd moment phét sinh do chuyén vi don

vj trong hé co ban nhu sau :
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Hé phuong trinh chinh tac.

412 150 0 056 -0463 0,463 (4]

1,50 4,12 0,56 0 -0,463 0,463 Zy
0 056 524 150 -0463 O Zz| _
056 0 150 524 -0463 02 | |Z4|

~0,463 —0,463 ~0,463 —0,463 0514 —0,514 | |z

0463 0463 0 0 -0514 1,028 | |z
4 -0,31104 |
—4 -0,23328

-4 o0

"4 0

0 09072

0 1,8144

Cing dung phuong trinh mau HEPTTT & trang 7 éé
gidi véi n = 6; m = 2. Sau khi vdo s6 ma trdn A va ma trdn
B (theo hang ngang) may cho két qua :

$Z, = 1,476971 ; 229 = - 1,174441 ; ZZz = - 0,218342

$Z4 = 1,5623692 ; 57 = 9,684096 ; ZZg =6,470772

Co cac £Z; ta lap bang tong hop moment.



Thanh | 54 45 43 4 14 12 21 23 32 34 36 63
Mg —-4.000 -4.000| 4.000 4,000
Mg |-0.311|0.311 -0.311] 0.311 0.233 [-0.233 0.233 {-0.233
Z21M2 0.827 | 1654 | 4430 | 2215 |-1.316
TzoM2 -1.762| 3.524 |-0.122 |-0.658
Z23M3 -0.328 -0.244|-0.,656 | -0.2441-0,122
YZaM4 | 0.853 | 1,706 | 4.582 | 1.706 | 0.853 —4.484 2.286
Tz5M5 —4.484 |-4.484 2996 |—4.484
Z.26Mg | -2,996 | -2.996 2996 | 2,996 2996 -2.996(-2.996

L |

M -2.454 0979 0244 0735 1332 -1332 2691 -2691 -2623 5630 -3.007 -3351
Trudong hop khong chay may vi tinh, phai tinh bang tay
thi ta phan ra tai trong d6i xing va phan xung d6i xuing co
q = 3T/n; g; = 0,036T/m; phan xung g = 0,252T/m
Phuong trinh chinh téc :

412 150 0 056 —-0,463 0463 Z
1,50 4,12 056 0 -0463 0,463 Zy
0 05 524 150 -0463 0 Zg| _
056 0 1,50 524 -0463 0 |° |Z,(
-0,463 —0,463 —0,463 —0,463 0514 —0,514 Zs
0,463 0,463 0 0 -0514 1,028 Ze

- S T I
396112 -0,27216
-3,96112 -0,27216

B -4 0

- 4 0
0 0,9072
0 1,8144



Véi tai doi xing : Zy = — Zg; Z3 = - Zy; Zs = Zg = 0; hé
thu vé 2 phuong trinh, giai ra ta c6 :
Zy = - Zy = 1,325706 ; Zg = — Zy = — 0,371017.
Véi tai phan xing : Zy = Zg; 23 = 24, 25 = Zg = 0;
Hé thu vé 4 phuong trinh, giai ra ta co :
7y =75 =0,151264 ; Zg = Z4 = 0,652673
Zs = 9,684096 ; Zg =6,470772
Té hop chuyén vi lai ta ¢b :

Chuyén vi Z Zo Z3 Zs Zs Zs
BSi xirng 1,325706 |-1,325706-0,371017{0,871017 0 0
Phan xirng | 0,151264 | 0,151264 | 0,652673 | 0,652673 | 9,684096 | 6,470772

Céng 1,476970 —1,174442-0,218344 1,523690 9,684096 6,470772

Két qua nay ding bang két qua chay may.
Ty bang tong hop moment ta lap bang luc cit.

Thanh | 54 45 43 41 14 12 21 23 32 34 36 63

Qo 0518 | 0,518 | 6,000 [ 0,518 | 0,518 | 6,000 | 6,000 | 0,389 | 0,383
AQ | 0954 (~0,954(~1,469(-0,574] 0,584 |~0,340| 0,340 [-1,476

6,000 { 0,389 | 1,389
1,476 | 1,469 {-1,766| 1,766

Q 1.472 -0436 4531 -0,056 1092 5660 6,340 -1087 1865 7469 -1377 2155



Bidu d6 Q, M, N.

566
] 1,087
1887 6,34

0ose 7
4,51 7469

566 (1090 6,34 2,691
_i HHHHHHHH H ?
oo j
= GOMO =5 | 3,007
R T T T |

10, 194 13, 809



I.4. PHUONG PHAP PHAN PHOI MOMENT

Phuong phap phin phéi moment hay phuong phap Cross
la phuong phap tinh ding dan dé giai cac hé két cau thyc
chat la phuong phap chuyén vi tinh ding dan.

Noi dung phuong phap nay la coi cac nit dugc ngam
cing. Dudi tac dung cua ngoai tai s& phat sinh cic moment
ngam. Ta mé& dan cac ngam dé phan phsi moment ngam theo
dd cung don vi cia cac thanh an va ngam. Sau khi phéin phai,
moment sé dugc truyén mot nia qua dau kia ctia thanh, tao
nén sy chénh léch moment & cac nut nay; ta tiép tuc phan
phdi cho dén khi dat muc dé chinh xac can tinh. Nhiéu truong
hop cb thé dat duoc so diung.

BANG MOMENT NGAM

Ma SO BO DAM M3
4 q 7
-oF 7 af
- Ag.llllléllngg ”
P b
b2 44— — 2
_F’ar2 A% e FB P.bF
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Ma SO BO DAM M3

L 2
P 4—* S S P
8 A 4 B 8
4 2 2
; P
0 Ay AL TTTIITTTITY L
T ) B 8
P
f a b 2
Pb, b b7
0 Ak : Jé& > (2-3 ’2>|
4 £
£ p
. * Y 3P/
A ) B 16

BANG PIEU CHINH PO CUNG BON VI

N&i dung di€u chinh Hé s6 diéu chinh

Mét dau ty do, mdt ddu ngam 3/4
Thanh gita cba hé déi xing 1/2
3/2

Thanh giGta cla hé phan xing




11.2.1. DAM HAI NHIP KHONG PEU
Tai déu
Thi dy 1.30.

(T T 1T I 1711 v i 1t
D Vo Ay EJ 1 A
A

B C
Ngam cung tai B, ta ¢6 :

2

4

I U
32 BC 8

P6 cing don vi sau khi diéu chinh dau tu do :
.2 EJ EJ

B2 8 B, B
41 !

(2]
U
BA =

kpo=2. 2 oo B
l l
Hé s6 phan phéi thanh BA :
1,5
1,5+0,75
Hé s phan phdéi thanh BC :
0,75
1,56+ 0,75

= 0,667

= 0,333



BANG PHAN PHOI MOMENT

Nat

Thanh BA BC

Hé s6 phan phéi 0,667 0,333
2

Moment ngam 4 1,0 -40
32
.o 9f

Moment phan phdi 2,0 1.0
32
s af

Moment can bang 32 3,0 -30




Hai dau A, C ty do, moment bang khong nén khong ¢
hién trgng truyén moment tr B qua. Sau m{t fan phin phdi ta
3q12
32

¢0 chinh xic Mg =

DPoi voi lyc cit Q, ngoai tai deu ta higu chinh thém sy
chénh léch gira moment hai gdi so véi bé dai thanh :

9 _3%2 ¢ _ 3 g

QAB - —3 =
4 32 4 16 16
! 3q/ 7q!
Qap = ¥ + Rk I U
4 16 16
[ 3q¢  19q/
2 32 32
q/ _ 3q/ 13q/
Q=" —=""
2 32 32

Muon tinh chinh xdc moment nhjp ta cha § Ia khi
Q = 0 thl ta 0 Mmax, cho nén

. q/ 00625
Thanh AB Q=0Kkhix=""vdMyy = — q
16 32
Thanh BC Q = 0 khi x = —I V3 Mpay = —
R

52



Két qua tinh toan theo 2 bidu do sau :

Q
M
o,obzsﬂt z,646 ql*
32 32

Tai top trung tai gitm mdi nhip
Thi du 11. 31

J/p' . J'p
A L ¢

JaN
B

od

3P/ 3p!
Moment ngam : Mgy = — ; Mpc = ~ —
16 -

D) cing don vi va h¢ s& phan phdi vin nhu tén.



BANG PHAN PHO! MOMENT

NGt B
Thanh BA BC
Hé 85 phan phdi 0,667 0,333
af?
Moment ngam — 3 -6
32
,2
Moment phan phdi —; 2 1
,2
Moment can blng oy 5 5
Tinh lhee cir -
P 5P 3p P 5P 13P
QAB=—"“—’=—; QBA=—+—="’—*
2 16 16 2 16 16
P 5P 21pP P 5p 11P
Qc =7+ ="-3 QB =7"~""=""
2 32 32 2 32 32
Tinh moment nhip :
Pl 1 5PI 1.5
M=—--_——=-—Pp
8 2 32 32
Pl 1 5P/ 55
My=——--,— =~—PL
4 2 32 32

53



K&t qua tinh todn theo hai bidu dd sau :

21p
3P i
pCI— L1

39pg
11.2.2. DAM BA NHIP PEU 32
Tai deu
Tht du 11.32
q
) W A B T W ST SR ST AT S
Sy S ET ) S

H¢ dbi xing ta tinh mdt mra dam.

I i
Moment ngam 4, = b s M e =L
8 12



L . 3E] EJ 1 EJ EJ
Djcingdonvikga=——"=0,75";kgc =~ =0,50—"—
41 ! 2! l

Hé s6 phan phdi : Thanh BA = 0,6; Thanh BC = 040
BANG PHAN PHOI MOMENT

Mt . B
Thanh BA BC
Hé 86 phan phdi 0.6 0.4
qf
Moment ngam —— 30 20
24
q
Moment phan phéi ;; -06 04
qf
Moment can bAng — 24 2.4
24
Tinh luc cit .
g 24 g
Qap = — ~ — . — = 044/, Qpa = 069/
2 24 !

Qpc = Qcs = 054!

Tinh moment nhip :

042 0,16,/
q =
2 2

M, =0,49/x 0,4/ — = 0,08q/"
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K&t qua tinh theo 2 biu dd sau :

odql 0,5qf 064t
O:bqe o,SqC O,‘h*e
Ol‘qen 0'1 q@’

0,0?.Sqf'l
1 02
0,084 0,089
Tai tap trung giva nhip
Thi du Il. 33

3p!
Moment ngam : Mpgp = — 3 Mpe = ~—
16 8



DO cung va hé 0 phin phdi nhu trén.

Nt B
-

Thanh BA BC

Hé 88 phan phdl 0.6 0.4
Pt

Moment ngam — 3.0 -2,0
16
P!

Moment phan ph8i — -0.6 -0,4
16
P!

Moment can bdng — 24 2.4
16

Tinh luc cdr :

Qap = 0,5P ~ 0,15P = 0,35P;
Qga = 05P + 0,15P = 0,65P

Qpe = Qcp = 05P
Ttnh moment nhip :
M,
M; = 0,25P1 - 0,15P1 = 0,100P!
Két qua tinh todn theo 2 bidu dd sau :

0,25P1 - 0,5 x 0,15P1 = 0,175P!
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o35 o,5p 065P

o meEm i [

: H11

1l -0,355p
.0,65P -0O5Pp

-0,45p¢ ~0,15 PL

i1.2.3. DPAM NAM NHIP DEU
Tai deu
Thidu II.34. bing 56
2%m

E‘EI‘E‘I'I} €7 !IIII!H‘II!
A 6™ B 6™ ¢ 6™ o 6™ E 6™ &

Moment ngam A, = . - 9Tm;
2 x 36
IBC = —ICB = = -6Tm
12
. 3 EI
Do cing don vi kga = —. — = 0,125EJ
4 6



EJ
kgc = —

= 0,167EJ; kep =

[T

B

~ BANG PHAN PHOI MOMENT

= (,083EJ.

[

B8

Thanh BA BC cB cD
Hé s3 phan phdl 0,429 0,571 0,667 0,333
Moment ngam ﬁf 9.00 -6,00 6,00,

32

Phén phdl nit B -1,30 -1.70 -1, -0,85,
Phan phéSi nit C 172 |- -344 an
Phan phdi mit B 0.74 098 -1+ 049,
Phan phél nit C -016 &4~ -032 -0,17
Phan phéi mnt B 0,07 009 |+ 0,08,
Phan phdi mit C -0,03 -0,02
Moment cin bling 8,51 -8,51 1.90 -1,90

Tinh luc cdr :

Qagp = 6 —851:6 =6 —142 = 458T, Qgp = 7.42T
Qpc =6 + (85

Qcp = Qpc = 0 udn thudn tiy.

Tinh moment nhip :

M) = 458 x 229 —229% = 229° = 5244Tm.

19):6 = 6 + 33 = 93T:Qcg = 27T




85 + 19
2

M; = 9 =90 -52 = 38Tm.

Két qui tinh todn theo 2 biéu dd sau :

9,3
458 Q
- L

742 &7

8,5 M
1,9
qy @

5,2 58

11.2.4. KHUNG MOT NHIP POl XUNG
Thi du II.35 bing s6
V1 ddi xing tinh mfa khung

325
— =-625Tm;

Moment ngam #}, = —
. 12



3V
I S
SEJ

—-—

EJ

=)
w
4 3 +-
Ve
T s T
Do cing don vi:
=(),25E]

1 _SEJ
ko= 5 5

= 0,50E)

BANG PHAN PHOI MOMENT

Nut 4
Thanh 41 14 12
Hé s3 phan phai 1 0,333 0,667
Moment ngam Tm -6,25
Moment phan phdi Tm 1,04 2,08 417
Moment can bisny T 1,04 2,08 -2,08




Moment ddm M = 3,25

-2,08 =7,295Tm

Lyccat: Q= -Qy= LR 7,5T

Luc doc: Ny, =N,3 =-Q),=-7,5T

Két qué tinh toan theo 3 biéu d6 sau :

7}5 1919{?19“"; 7’5

75 7,5
112.5. KHUNG HAI NHIP POI XUNG
Thi du 11.36 bing s&

3T/m
PO S T S T S
5E] 2 5ey 3
z G 3| <
5m Sm

T f t



Vi d61 xung ta tinh ntra khung

3x25
Moment ngam  pj9 = ug3 = - ’1(2 =-6,25 Tm ;
p21 = p3z = - 6,25 Tm ;

EJ
Bo cing don vi : kig = kos = kag =~ = 0,25 EJ

S5EJ
k12=k23=‘—5'—=EJ.

Nut 2 ludn cin bang : Moment ngam trai dau, moment
truyén t&i cling trai dau, nén khong c6 su phan phdi lai.

BANG PHAN PHOI MOMENT

Nut 6 1 2 5

Thanh 61 16 12 21 " 25 52

Hé s& phan phéi 100 | 020 | 080 | 080 | 020 [1,00
Moment ngam Tm 625 | 6,25

Moment phan phéi Tm | 0,625 1.256 5,00 2,50 0 0

Moment can bdng Tm | 0,625 | 1,25 | -1,25 | 875 0 0

8,75-1,25 _
5
Qo =75+15=9T

Lucciat: Quo=175- 6T;



Qo3=76+15=9T;
Q32=75-15=6T

Lucdoc: Q2 gdy nén Nig=-6T.
Q21 va Qo3 gy nén Nos = -9 -9 =-181
Q32 géy nén N34 =-6T.

Két qua tinh toan theo 3 biéu db sau :




Thi du I1.37. Khung nha 1 tdng

P6i voi cac két cau co6 chuyén vi ngang, phuong phap
phan phéi moment phai lam hai lan.

Lan dAu phan phdi coi nhu khéng c6 chuyén vi ngang,
ngoai luc va luc cit s& tao ra luc x6 F & dau cot.

Gia dinh c6 chuyén vi don vi & dau cdt, s& phat sinh
moment & dau cdt; tién hanh phéan phéi lan thi hai moment

. F
phat sinh nay, sé tim dugc luc x6 F' va hé sd n = —F_’
Téng hop lai ta co M = M; + nMy
Do cing don vi _6T
? cume don v g |

Kegt = = = 0,167
' 6 01%
Kgim = - = = 0,375 0-6

Hé s6 phan ph01

Aept = 0,167 _ = (,31 ;
0,167 + 0,375
0,375
iy = o ——— = 0,69
“dam = 4167 + 0,375
Moment ngam
doP M=s+lo.88_ L emn
8 3



H tao luc x6 ngang 3T

q; va qp tao lyc x6 ngang 3 (0,6 + 0,4) = 3T

l 06x6x6
do q; M=+3 = 222222 -+ 18 T
12 12
l 0,4x6x6
do q M=+ 3 - 222 - 4 12T
12 12
Bang phan phdi moment lan thi nhat.
Nat 4 1 2 3
Thanh 41 14 12 21 23 32
k 0,167 0,167 0,375 0,375 0,167 0,167
a 1 0.31 0,69 0.69 0,31 1
M ngam -1,800 1,800 -6,000 6,000 1,200 -1,200
2484 | 4968 | -2.232 | -1,116
1036 | 2072 | 4612 | 2306
0795 | -1590 | 0716 | -0,358
m phan phdi| 0124 | 00247 | 0548 | 0274
20095 | 0,189 | -0,085 | -0.042
0.015 0,028 0,066 0,033
0012 | 0,023 | 0,010 | -0,005
0002 | 0004 | 0008 | 0004
-0003 | -0.001
M+ —-0.623 4,152 4,152 1,844 -1,844 -2,721




M; tao lyc x6 ngang
-0,623 + 4,152-1,844-2,721
6
Cong lai ta cb : F=3+3-0,173 = 5827
Ta phai triét tiéu lyc x6 ngang nay bang cach cho dau
cot chuyén vi don vi. Moment phat sinh & 4 dau cit bing nhau,
ta 14y bang — 4 Tm va lap bang phéan phdi thi hai.

=-0,173

NOt 4 1 2 3
Thanh 41 14 12 21 23 34

k 0,167 0,167 0,375 0,375 0,167 0,167

a 1 0,31 0,69 0,69 0,31 1

M -4,000 -4,000 —4,000 —4,000

1380 | 2760 | 1,240 | 0620
0406 | 0812 | 1,808 | 0904

-0312 | 0624 | -0,280 | -0,140
m 0048 | 0096 | 0216 | 0,108
-0,037 | 0,074 | —0,034 | -0,017

0006 | 0011 | 0026 | 0013
-0,005 | -0,009 | -0,004 | —0,002
0001 | 0002 | 0003 | 0001 | -0,001

M2 ~3,539 -3,079 3,079 3,079 -3,079 -3,539

My tao lyt x6 ngang

60



_ —3,539-3,079

F x 2 =-2,206
6
F 5,827
Tinhra n=—_=——""—=26414324
F 2,206
Ta c6 bang tong hop moment sau
Thanh 4.1 1.4 1.2 2.1 23 34
M1 0623 | 4152 | 4,152 | 1,844 | -1,844 | -2721
nMz | -9348 | -8,133 | 8,133 8133 | -8,133 | -9,348
M -9,971 -3,981 3,981 9977 -9977 -12,069

Két qua tuong tu nhu phuong phap luc va phuong phap
chuyén vi. Cac budc tiép theo : tim luc cit va lap bidu 46 Q,

M, N lam nhu trén.
Thi dy I1.38. Cdu tdu hai nhip

bg cing don vi P-P.gT _

kc@c =0,1 H=3T; J: 4 =3 /m

Kgam = 4. ®| BE1RBLD7
Hé s6 phan phoi

N\u’; 1 « Z();c O,(;)?;G £ |5,

va a dam 0,

. ©® |®
Nut 2 «a coc 0,012 A7V T L, T -
R mli 4m
a dam 0,494 + 1




Moment ngam.

3x16

di = =+ 4 Tm,
°a 12
4

do P =9; =+ 4,5 Tm.

Nut 6 1 2 3 4

Thanh| 61 16 12 21 25 52 23 32 34 43

k 0.1 0.1 4 4 0.1 01 4 4 0,1 0,1

a 1 10,024{097610494(0012| 1 {0494{0976(0,024| A1

M 8,500 8,500 4,000{ 4,000
0,102 0,204 | 8,296 | 4,148 -1,952-3,9041-0,096| 0,048
—1,654|-3,308}-0,0801-0,040|-3,308|-1,654
0,020 (0,040 | 1,614 | 0,807 0,807 {1,614 (0,040 | 0,020
m -0,398}-0,7971-0,020{-0,010}-0,797}-0,398
0,005 [0,010 | 0,388 0,194 0,194 0,388 {0,010 | 0,005
-0,096}-0,192/-0,004/-0,002}-0,192{-0,096
0.001 {0,002 | 0,094 | 0,047 0,047|0,094 | 0,002 | 0,001

0,001 (-0,001}-0,046-0,002~0,001-0,046-0,001| 0,001

M: 0,128 0,257 -0,257 9,353 —0,106 —0,053-9,247 0,043 —-0,043-0,022

H tao luc x6 ngang 3T

M; tao lyc x6 ngang



61

0,128 + 0,257 - 0,106 - 0,053 - 0,043 - 0,022
10
Cong lai ta co F=30161T
Ta phai triét tiéu luc x6 nay bang cach cho dau coc
chuyén vi don vi. Moment phat sinh & 6 dau coc bing nhauy,
ta lay bang —4 Tm va lap bang phan phéi moment lan thi hai

= 0,0161

Nat | 6 1 2 3 4
Thanh| 61 | 16 | 12 | 21 | 25 | 52 | 23 | 32 | 34 | 43
k |ot]o1| 4 | 4 o1 |o1]| 4 | 4 |01]o01
« | 1 |0024[0976(0494|0012| 1 |0494|0976|0024| 1
M |-4,000{-4,000 4,000{-4,000 -4,0001-4,000
0,988 | 1,976 |0,048 [0,024 | 1,976 | 0,988
0,036 0,072 2,940 | 1,470 1,470 2,940 0,072 [0,036
-0,726|-1,452-0,036-0,018 10,726
m {0,009 0,180,708 [0,354 0,354 | 0,708 | 0,018 | 0,009
-0,175-0,350/-0,0081-0,004/-0,350}-0,175
0,002 {0,005 | 0,170 | 0,085 0,085 (0,170 | 0,005 | 0,002
-0,042/-0,0841-0,002-0,001-0,084}-0,042
0,001 {0,002 | 0,040 | 0,020 0,020 0,040 | 0,002 | 0,001
10,020 10,020

Mi -3,952-3,903 3,903 1,999 -3,998-3,999 1,999 3,903 -3,903-3,956

M, tao lyc x6 ngang
9 3,952 + 3,903 + 3,999
16

L—

= 2,3708 T



Tinh ra n=_—=—"——=12721866.
F 2,3708
Bang tong hop moment.
Thanh| 61 16 12 21 25 52 43
M1 (0,128 (0,257 -0,257| 9,353 |-0,1060,053\-9,247 0,022
n M2 -5,0281-4,965/ 4,965 | 2,543 |-5,086-5,087| 2,543 5,028
M 4,9004,708/ 4,708 |11,896|-5,192|-5,1401-6,704 5,050

K&t qua tuong tu nhu phuong phap luc va phuong phap
chuyén vi cac budc tiép theo : tim luc cdt va lap céac biéu do

Q, M, N lam nhu trude.

Thi du I1.39. Khung nha 2 tdng

Pé rit khoi luong cong viéc
can tan dung sy d6i xing va phan
xung :

1. Tai1 481 xing véiq = 3 T/m
va g = 0,036 T/m, khung khéng c6
chuyén vi ngang ta ¢o :

ke, = —= = 0.277
36

> e

1
kdém = 5 . = 0,375

Q]

T OIITTIT

m
A

HOIITOTIT

0,216 T/m

5

940288 T/

?1:

SITTITTTTOTTITI I 17

N

NNENEEISVININEN)

N
T
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Phan phoi moment ta c6 My,.
2. Tai phan xing véi g = 0,252 T/m
Khung c6 chuyén vi ngang

1 3 3
keot = 5,5 =0,277 ; kgim = P 1,125

Phéan phéi moment ta ¢d6 Mppy va tinh ra Hyp, Hgs vi &
day c6 hai chuyén vi ngang, nén ta phai tim.

Cho Apg = 1 va Agq = 0 tim duoc Qo va Q34
Cho Ao = 0 va Agg =1 tim dU'O’C QHIZ va Q"34.
Qi2 - A1z + Q12 . Azq = Hyp

Q34 . A1z + Q34 . Agq = Hag

Ta c6 Ao va Agy

Giai hé

Cusbi cung tong hop lai ta ¢6
M = Mgy + Mpp, + A;pM; + Ag4Mp

Bang phan phdi moment d6i xing

NGt 1 4 5
Thanh 2 | 14 41 43 45 54 |
k 0375 | 0277 | 0277 | 0375 | 0277 | 0277

u 0.574 0,426 0,2985 0,4030 0,2985 1




M 4000 | 0039 | -0039 | —4000 | 0039 | -0.039
2,274 1,687 | 0844
0.471 0942 | 1272 | 0842 | 0471
m 0270 | 0201 | -0,100
0,015 0030 | 0040 | 0030 | 0015
—0.009 | 0,006 } -0,003
0,001 0,001 0,001
Max -2,005 2,005 1,675 -2,687 1,012 0.447
Bang phan phdi moment phan xung
Nut 4 5
Thanh 12 14 41 43 45 54
k 1,125 0,277 0,277 1,125 0,277 0,277
@ 0,802 0,198 0,1653 0,6694 0,1653 1
M 0,27216 | —0,27216 0,27216 | -0,27216
-0,21827 | ~0,05389 | —0,02694
m 0,00222 | 0,00445 | 0,071804 | 0,00445 | 0,00222
-0,00178 | -0,00044 | —0,00018 | 0,00014 | 0,00004 | 0,00002
Mpm  —0.22005 022005 -0,29483 001818 0.27665 -0.26992
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-1,0000 | -1,000
0,8020 0,1980 0,0990

Az =1 0,0745 0,1490 0,6030 0.1490 0,0745

—0,0597 | -0,0148 | -0,0074
-0,0005 | 0,0005 0,0012 0,0050 0,0012 0,0006

0,7418 -0,7418 -0,7582  0,6080 0,1502 0,0751

1,0000 | 1,0000 -1,0000 | -1,0000
-0,8020 | - 0,1980 | -0,0990

Ass =1 | -0,0086 | 0,0082 | 00164 | 00662 | 00164 | 0,0082

-0,0016 | -0,0006 | 0,0004 0,0002 0,0001

M2

-0,8086 0.8086 0,9168 0,0666 -0,9834 -0,9917
Tinh ra
+ 0,22005 - 0,29483

Hy2 =0,252 x 1,8 = (0,4328
3,6
-0,2
Ha, = 0,252 x 3,6 + 0,0208 + 0’276653 60’ 6992 _ 9299
0,7418 + 0,7582
Q12 = = 0,416666
3,6
0,1502 + 0,0751
Q34 = — 0,416666 — 36 = - 0,47825
0,8086 + 0,9168
Q'yp = - = —0,4792777

3,6




0,9834 + 0,9917
3,6

Q"34 = 0,4792777 + = 1,0279165.

Giai hé phuong trinh

— 0,416666A15 — 0,479277A3, = 0,4328

~ 0,478250A15 — 1,027916Ag, = 0,9299

Tacd App = 4473302 : Ag, = 2,9859006.
Lap bang t6 hop moment

Thanh 12 14 41 43 45 54
Mgx tréi | -2,005 2,005 1,675 -2,687 1,012 0,447
Max phai 2,005 -2,005 -1,675 2,687 -1,012 -0,447
Mph.x -0,220 0,220 -0,295 0,018 0,277 -0,270
A12M7 -2,414 2,414 -2,737 0,199 -2,936 ~2,961
AzsMz 3,318 -3,318 -3,392 2,720 0,672 0,336
Mnga trai | -1,321 1,321 0,725 0,250 -0,975 -2,448
Mnia phdi| 2,689 -2,689 ~2,625 5,624 -2,999 ~3,342

Két qua tuong duong hai phuong phap trén.
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111.1.1. CUONG DO TINH TOAN CUA GO

II1.1 TINH KET CAU GO

CHUONG 111
TiNH KET CAU MAI

G xdy dung thuong thude tr nhom IV dén nhom VII ¢o

cuong do theo do dm nhu sau (kglem®) -

— — —
. D6 am W <%,
Trang thai Ky hiéu Nhom go .

15 18
v 150 135
Nén doc thd R, v 195 135
Vi 130 115
Vil 115 100
v 115 110
. Vv 125 120

Kéo doc th R
g0 dee Tho g vi 100 95
Vit 85 80
I\ 170 150
\Y 185 160

U

én Ry VI 135 120
Vit 120 105

65

D6 am W %
Trang thal Ky hidu | Nhém gé
15 18
v 25 24
N. A o
én ép njét R. 90 Vv 28/25 25/22
Ngang tho Vi 20/20 18/18
- -]
cuc bo/ toan bo | Rcn90 Vi 15/15 1313
v 29 25
, v 30, 25
Trugt doc tho Ry Vi 24 21
VIl 22 19

* Modul dan hdi cia gb E = 100000 kg/em?

I1L1.2. CONG THUC TiNH

Kéo
Ep
Trieen
Uén

Trong cac cong thie trén :

+ m 1a hé <O dieu kién lam viéc :

- ddi vai thanh nguyén ven m
- doi vgi thanh bi duc, déo m

N < mRy . Fy
N € mRyy, - Fip
N < mR, . Fy
M<smR, W
= 1,0
= 08




+ Fy, 1a tiét dién thu hep cia thanh &y ¢ chd bi duc
déo nhitu nhar

+ W 13 modul chdng udn cia thanh.
W = — [cm’

+ Cuong do Ry, R¢p, Ry, Ry 8y theo bang 3.1.1 ¢ trén
Nén doc tho . N < mp.R,F

- m 3 h¢ sO didu kién Iam viéc nhu 3.1.2
- Ry 14 cudng dO nén doc thd theo 31.1.

- F 13 tiét dién cta thanh F = b x h.

— o 12 hé sO thu hep dién tich tinh theo :

A 2
Khi 4 < 75 <p=l-0.8(—)
100
3100
Khi 1 > 75 p = —
12
{
A 13 dd thanh manh i = —
r
lmin

ban kinh hoi chuyén r =

&

. _min
F
I, 14 dd dai tinh to4n cia thanh, #y theo
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Trong thuc € thuong thay r bing b va tra h¢ sb ¢ theo:
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i11.2. TINH KET CAU THEP

lL.2.1. CUONG DO TINH TOAN CUA THEP

Thép xdy dyng tai Viét Nam thuong nhdp cua Lién X0
(cii) O cudng d nhu sau (kg/cmz) :

Ky Loal thép
Trang thél hl&yu cT3 ﬁ

TlcTo 2| 0 | CTS | HAT | HA2

S} -

Kéo nén udn R, 1700 [ 2000 | 2100 ' 2200 | 2500 | 2900
Cét R, | 1000 | 1200 | 1300 | 1400 | 1500 | 1700
Ep mat Remr | 2500 | 3000 | 3200 | 3600 | 3800 | 4300
Ep cuc bd R | 1300 | 1500 | 1600 | 1800 | 1900 | 2200
Truot Ry | 60 | 70 80 g0 | 95 | 110

* Modul dan hdi cia thép E = 2.1.10° kgiem®

11.2.2. CONG THUC TiNH :

Kéo N = myRaFy,
Ep N < mR.F
Udn M < mRW
C Q s Lo

m»ch;q



Trong ciac cong thie trén :

+ m,, my; la hé sO ditu kién lam viéc :
¢t thép CTOva CT2 m, = 09
¢t thép CT3 kY IBn m, = 1,0
viri moi loai thép my; = 0.8

-+

Fi 12 dién tich thu hep cia tiét dign
+ F la dién tich nguyén ven cia thanh thép

+ W Ia modul chdng udn cua thanh thép.

+ I la moment quén tinh cia thanh.
+ S la moment tinh caa ti€t dién thanh.
+ & 1a bé-diy bung thanh.

Nén doc thanh : N < m RypF
+ m,R, va F 13y nhu trén.

+ ¢ 12 h¢ sO thu hep ti€t dién thanh, phu thudc h¢ sB

,()
thanh manh 1 = ——, vii 1y, 14 ban kinh hdi chuy@n nho nhit
Tmin
cia thanh
]min
Tmin = —
F

+ [, ¥a d0 dai tinh todn ¢l thanh tinh theo



lo:

1]

St

0,58

-
S
-

0,78 ¢ 20

BANG TRA ¢ THEO 2

Loal thép

CT0-CT2 .

CT3-CTa CT5-H A1 H Az
0 1,00 1.00 1.00
10 0,99 0,98 0.98
20 0.97 0.95 095
30 0.95 0.93 0.93
40 0.92 0.90 0.90
50 0,89 0.84 0.83
60 0.86 0.80 0.78
70 0.81 0.74 0.1
80 0.75 0.66 0.63
90 0,69 0,59 0.54
100 0.60 0.50 0.45
110 0.52 0.43 0.39
120 0.45 0,38 0.33
130 0.40 0.32 0.29
140 0.36 0.28 0.26
150 0.32 0.27 0.23
160 0.29 0.24 0.21
170 0.26 0.21 0.19
180 0.23 0.19 0.17
190 0.21 0.17 0.15
200 0,19 0,16 0.14




Tir A tra ra @ theo biéu do sau :
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I11.3. TINH CAC BO PHAN MAI

IL3.1 TAITRONG

Mi ngéi (83 kginr') :

- Ngai 25V x 2% x 1,1 =55 kgl
- Lito 57 % 0,03 x 0,03 x 800 x 1,1 =d kg/m’
- Ciuphong 2" x 0,04 x 0,06 x 800 x 1,1 =4 kg/nr
- Xa god 1x0,10x 0,10 x 800 x 1,1 =9 ky/nr’
- Dan kto 10x 1,1 = 11 kg/m’

Mii Fibro (35 kghn®)

- Fibro 1,5 x 1 x 0,005 x 1800 x 1,1 =15 kglm’
-Xagd 8 x 1,1 =9 kglnr
- Dan kto 10x 1,1 ' =11 kg/n’

Mdi t6n (30 keln) :

- Ton mai 1,5x 1 x0,7x7,85x 1,1 =10 /\'g/m"
- Xagb 8 x 1,1 =9 kg/m’
- Dan keo 10 x 1,1 =11 kg/m’

Tran véi rom (90 kginr') -
- Dédm trin 2 x 0,06 x 0,10 x 800 x 1,1 11 kg/nr®
- Lati 25 x 0,03 x 0,01 x 800 x 1,1 =7 kg/m’
- Voi rom Ix15x 1,1 = 50 kg/m’
- Vita trit 1 x 20 x 1,1 =22 kglm’

il



Trin vdn ép (26 kgim?)

- Dim tran va ving 3 x 0,06 x 0,1 x &00 « 1.1 = 21 kgim®
- Van ép 05 x 8 x 11 = 5 kgim?
t1.3.2. TINH LITO
Litd d6 ngoi, thuong dung gb 3 x 3 hoic thép L 20.20.3
Litd chju udn xién theo 2 chiéu
x va y. Nhip caa litd la 0,6m (khoang
cach cau phong). Tai trong cho moét litd
Ia
X
q =59:5 =12 kgim x Y
Coi litd la dam lién tyc :
q?  0,12.3600
M= "= "= 432 kgem
10 10
r qr 0,12.1,296.10"  0,0405
384E) 384.10>7 J
DAC TRUNG CUA LITO
Loal wWem® Jem*
Gb3x3 45 6,75
L 20.20.3 0,286 0.40
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Goc a cita mai ngoi B 319 (1ga = 0.6)
Ve cuomg dé -
+ Doi voi lito gh -

| 432

o =0 +0 = 4—'5 [sina + cosal

432
= —= (0515 + 0,857
45

= 96 x 1,372 = 13,2 kgiem® < 120
+ Ddi vdi litd thép :

43,2
o= x 1,372 = 151 x 1,372 = 207 < 2100
0,286
Vé 6n dinh :
00405 3
liwgh: f=—" [ sin‘a + cosa] = 0,006 cm
6,75
) 0,0405 60
lidthép : f = —— = O,lem < — = 03
0.40 200

Nhu viy 1a vé cuong do va 8n dinh litd gb va thép chiu
dyng an toan. VGi litd thép cin kiém tra thém theo chidu
XoXo min.



43,2 x 1,523 2
g = ———— = 387 kglem~ < 2100
0,17

0,0405
f=———"=0238cm < 03

0,17

Nhu vy vin an toan.

111.3.3. TINH CAU PHONG
Cau phong do litd cho mai ngoi, thuong ding gd 4 x 6
dat cach 0,60m.
Nhip cia cau phong Ién nhit cho
goca =317 la:
1,5

| = —— = 175m
cos31

Tai trong cho cdu phong
q = 63 x 0,6 x cos31 = 32,4 kg/m.

Tinh theo ddm lién tyc hai nhip :

2.qf 2.0324.1,75° 100 15827

f = = =

384EJ 384 .10°.J J
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Dac trung cau phong
3

4.62 ] 4.67 4
W= —=Mcm:J] =—" =172 cm
6 12

1240

g = ——

24
15,827 175

= = (),88

f=—=022cm < — =0,

72 200

51,7 < 120;

111.3.4. TINH XA GO

Xh gb gb :
Xa gd gb dung cho mai ng6i, mai fibrd, mai ton

Riéng vdi mai ngoi, x2 gd chiu hai
dieu bt lgi 1 thi trong lon, goc xién Ion.

Ta xét ky xa gd gb voi goc a = 31°

Tai trong cho m{t xa gd :
q=72x 1,75 = 126 kgim

a V@ cuong dé :



bh? hb?

W, = — =
Y7 6
M, = 0157572 sin31 = 0081/
M, = 015757 . cos3l = 01357
My My o2 0081 (),135]
o= — 4+ — = — +
W, Wy, bh| b ho |

voi didu kien o < 120 kglem?

. 5 20bh
thi r= ————
0,081 0,315
) +
b h
Ta chon ¢§ xi gd vd tinh ra sy khdng ch€ nhip
0,081 ]' 0,135 . ,! b
b h e —— | Mau s6 | 20bh 2 lom
b h
8 10 0010 | 00135 | 00235 | 1600 | 68085 261
8 12 0.010 ;001125 | 002125 | 1920 | 90353 301
8 14 0.010 | 0.00964 | 0.01964 | 2240 | 114053 | 338
10 12 0.008 | 0.01125 [ 001925 | 2400 | 124675 | 353
10 14 0.008 | 0.00964 | 0.01764 | 2800 | 158730 | 398
10 16 0.008 | 0,00844 | 0.01644 | 3200 | 194647 | 441
12 14 10.00675 | 0.00964 | 001639 | 3360 | 205003 | 453
12 16 | 0,00675 | 0,00844 | 0.01519 | 3840 | 252798 | 503
12 18 | 000675 | 0.00750 | 0.01425 | 4320 | 303158 | 550




12

b. V¢ or dinh

[ 5. E{Lq 5 x 1.26. A lh,_4_/f’
384E]  384.10°J J
(riéng / & diy tinh bang m)
164 sin« . 16,4 cos
k=" - Vil fy = 7777 T
8 iy

> 5 H{cm l(m
f= VA& +fy < em) )

200 2
hb? bh?
< = “‘_‘; JV = T
12 12
Rt gon ta ¢o :
1
Bim) = -
2 2
16,4 . sinx 16,4 . cosx
[ —— + |—
J, Jy

Ta chon xa go va tinh ra nhip theo dd vong



Co * A B c P /
JY
810 427 0.019780 0,00039125 00289 |17.301 | 25586
' 667 0.021072 0,00044403 ' ' '
51 0.016496 0.00027212
8.12 2 0 000272 0.0205 | 24,390 | 2,900
1152 0,012200 0,00014884
814 597 0.014147 0,00020014 0.0161 31056 | 3143
‘ 1829 0,007684 0.00005304 ' ' '
1000 0,008446 ,00007133
10.12 o 0.0 00129 |38760| 3384
1440 0,009760 0.00009526
10.14 1167 0,007237 0,00005237 0.0095 62632 | 3748
' 2287 0.006146 0.00003777 ' ' '
1333 0,00633 ,0000401
10.16 006336 0.00004014 0,0075 |66.667 | 4,055
3413 0,004118 0,00001696
2016 0.004189 0,00001755
12.14 0,0066 |75,758| 4,231
2744 0,005122 0,00002623
2304 0,003666 0.00001344
12.16 0.0050 | 10000 4,642
4096 0,003431 0.00001177
2592 0.003258 0,00001061
12.18 0,0040 | 125,00 5,000
5832 0.002410 0,00000581
Trong d0 : A = 16,4 sinx : Jx
= 16,4 cosx : Jy
B = [164 sinx : Jx)*
= [164 cosx : JyJ*

Ta thdy ditu ki¢n On dinh quy@t dinh nhip cia

C = \/ﬁ6,4 sinx - Jxl2 + [16,4 cosx : Jy]2

Gidn cach 3™60 phai chon xa gd 10 x 14,

xa go.
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Xa gb thép

Xa gd thép dung cho mai fibrd hofic ton.
Ta 13y nhip 6m va tga = 0,4 d& chon thép.
Tai trong q = 24 x 1,615 = 40 kg/m

0,4 . 600
= — = 8000 kgem
8
f 5.0,4.129.10° 321,429
384.2,1.10°.) J
Chon I 12 .
W, = 12,7 W, = 72,7 cm’
I, = 469 ly = 436 cm’
0371 0929
o = 18000 | + ——
127 727
= 18000 x 0,042 = 756 kglcm®
2 ‘ 2
f 321,429 x 0,371 321,429 x 0,429
= E— 4 |
46,9 | 436
= V(2,543)% + (0,685)° = V6934
600
=263 < — =3c¢m
200
Chon C 12

W, = 10,17 com’ Wy = 374 cm’
Iy = 57,7 em® I, = 3463 cm®



0371 0,929
T +
10,17 374

g = |8(XX)

1103 kglem®

1800 [0,0365 + 0,0248]

2 2
321,429 x 0,371 321,429 x 0,929
il Aini ol nael I Panblbbd il ifeds
57,7 346,3

V417l + 0748 = V5015

—
I

228 cm < 3 em

li

Nhu vay v méi lop fibrd hodc tdn, gidn cach vi keo 6m
dung 112 hojc C12 déu an toan,E£12 8n dinh hon 112.

111.3.5. TINH DAM TRAN
Dam tran thudng chon gb 6 x 10 dat cach 60cm

Tinh cho tran voi tom : q = 90 x 0,6 = 54 kg/im

6.10° , 6.10° .
V = — = 10em’; ] = — = 500cm
) 12

Cuong dé

2 05402
M= X _ 2 oers
R 8
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M 00675/

0= —" = ——— = 120 rit ra
w 100
, 12000
P o= = 177.778 » | = 422cm
00675
On dinh
sqr* 5.054.1° .
(= b 22l 0,0148*

1
Khdng ché d vong bang — nhip
200

1
ta co pP=— 35,556
2 x 0,0140625
! = 3.29m
Nhu vdy d3m tran 6 x 10 co th8 dd tran vdi rom cho nhip
3,29m an toan.
|
Néu dong tran van ép, tai trong chi bing — thl dam trn
3

6 x 10
V& cudng do chiu dugc nhip : 7,3m
V@ 6n dinh chiu dugc nhip : 4,7m.
Thong thuong dam gd chi nén dung cho nhip 4m.



I1L.4. TINH Vi KEO CHUNG

V1 keo 1a hé két ¢du ma cac thanh chi chiu kéo hodc nén
(khong cO moment va luc ¢at). Ngoai luc 13p trung dung vio cic
nat. C6 hai phuong phap tinh vi keo -

Phieomg phdp 1inh dinh  dung ba phuong trinh in
bing X = (; £Y = (; IM = 0. K& qué tinh ghi ¢ cic hang
tinh sin.

.- Phuong phdp do rhuc (crémona) la phuong phap thuc
hanh, thong dung, tinh nhanh ra k€t qua. NOi dung cua phuong
phap la veé vi keo theo ding kich thudc, dit viao cac nit chiju
luc mdt ngoai luc bang don vi, xac dinh phan luc hai gdi tua
bang nira s® ngoai luc. Chia mign ngodi theo chi, midn trong
theo sd.

Dat ngeai lyc va phan luc theo odt doc bén phai : mdi
micn 13 mOt diém.

Lan lugt tach tung nat theo chidu kim dong hd : bit diu
bang phan lyc trai, giao difm cia thanh cinh thuong va thanh
cAnh ha gap nhau tai |, 13y chitu cia ngoai luc xac dinh dau
cia ndi lyc : tai mbi nat néu chidu ndi luc trong thanh di vio
nidt 13 thanh chiu nén: ngugce lai n€u chitu ndi lyc tr nat di ra
12 thanh chiu kéo. T dudi vi kéo lan lugt di lén dinh keo (nhd
rang mdi nat chi ¢o hai 4n s3), khi thanh cudi cung trung nhau
12 két qua dung. Chieu dai trén so dO luyc chinh 1a tri 6 ndi
luc trong thanh.

thue



Duoi ddy 12 miu db thic cho vi kéo phé thdong va v keo

Pulungeau.

Vi kéo phd théng
a = 31° pa = 06

Thanh kéo va chdng chéo chiu nén
Qua giang va chong ding chiu kéo.



It keo Polon e

Thanh kéo va cic thanh vudng goc kéo chiu nén.
Cac thanh con lai chiu kéo.



X

L5, TINH VI KEO GO
Vi keo gd <o the lop ngow lop fibrd hode lop ton.
Néu lgyp ngoi chon goe 314 g = (0.6
Néu lgp fibro chon goe 217 tga = 04
Néu lgp 16n chon goc 117 tpa = 0,2,
Tan dung cic bang tinh sin vé vi kto phd thong.
Sau dav fa mOt thi du tinh vi keo phd thong cho nha ¢
rOng O6m. budc keo 3.60m lgp ngoi, (rin vOi rom .

HLS.1. XAC DINH CAC LUC P VA P,
Vai nhip & chon vi kéo 4 khoang.
e = 15m ey = 150857 = [.7m
Py = 83 x 1.75 x 3,6 = 523k
P, 90 x 1,50 x 3,6 J86kg

it
it

H1.5.2. TINH NOI LUC CAC THANH

R
P S
! o)) P4 o
\'\" <
0 Va 4 i
ar s D \\ <
Vq =~
Vi Vg
sz 1,50
Py Py P
L=600 |
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Tra hé s& ghi vao bang sau :

Thanh o} 0, T V1 v2 D V1 v2
Hé s8 |-2915|-1944 | 2500 | 2500 | -0,972 | 0+1 142
— - -~
S5 nhan| 1009 | 1009 | 1009 | 1009 | 1009 | 486 | 523 + 486
N -2941 | 1962 | 2523 | 2523 | -981 | 486 1495
L
H1.5.3. XAC DINH TIET DIEN CAC THANH
Pdi véi cac thanh chiu kéo :
N<m.R¢. F
N N N
tinh ra Fe—=— = —
mR, (0895 76
. 2523 2
Thanh Vyva Vo, F = —— = 33¢m” chon 8 x 10
76
1495 s
Thanh V, F = —— = 20cm” chon 8 x §
76
486 >
Thanh V, F=—==64m chon 2 x4x38§
76

Déi vii cac thanh chiu nén :
N<m.yp.R,.F




Chiéu dii 1inh foan /, =

tinh ra F=——""""=

0.8.0.7.115

Thanh O, v O, F =

Thanh D F =

111.5.4. TINH BULONG LIEN KET

Buldong chin keo :

2941

0.8 x e = 140 cm

= 175 trara p = 07

= = 46cm? (chon 8 x 8)

644

981

64.4

m,Rep

chon thép CT3 wii m,R, = 1300

2941 . 1g42

1300
Chon bulong ¢16

15,3cm” (chon 8 x 8)

N. @ - a)

= 204 cm?



Buling ching dung:

N 14935 )
by = ————— = ——— = ,575cm
7 x maRop 2 x 1300

Chon bhulong 910

111.5.5. CAU TAO CHI TIET

Chan keo

Danh JI‘Q
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Bang tra L va hy tuy theo luc O,

B3 Lafem) hey (em)
rong bl o | 55 30 2 25 3 s 4
6 | 1710 | 2140 | 2570 | 1156 | 1446 | 1736 | 2020 | 2310
8 | 2285 | 2860 | 3430 | 1540 | 1930 | 2310 | 2700 | 3080
10 | 2860 | 3570 | 4290 | 1930 | 2410 | 2900 | 3380 | 3860
12 | 3430 | 4200 | 5150 | 2320 | 2000 | 3480 | 4050 | 4840
14| 4000 | 5000 | 6000 | 2700 | 3280 | 4050 | 4730 | 5400
Dhv kbo

Hai thanh kto chitp mong nua go 1ai A

Bulong A chiu luc kéo coa thanh V),
Phin chia fuc B = 0.5A = 2C.




BANG IH11.1.Vi KEO PHO THONG

L
tlpa = X
2h
‘] e e
= ‘/l + COTgZCX
sinu
P'O.s
Ro
) V3
V.
O1 2
v | Da by

Py

9

79



CONG THUC CHUNG CHO VI KEO GOC «

a = 2148 tga = 04 : cotg = 2.5

Tranh O | LD m m.
O, |0.5V1+cotg?e 1.5V +cotgZe| 25V1+cotgZe | 35V1+cotgi
) V1 —;c:)t—gyz 2.0V1 +cotg? 3.0V1+cotg%«
0y 1.5V1+cotg% | 2.5V1+cotg®
O 207+ cotghe
U, 0.5 cotg - 1.5 cotg ¢ 2.5 cotg « 3.5 cotg
U, 1.5 cotg ¢ 2.5 cotg «« 3.5 cotg
U, 2.0 cotg « 3,0 cotg «
U, 2.5 cotg «
D, 0.5V1+cotg’:| 0.5V1+cotg%: | 0.5V1+cotg?:
D, 0.5Va+cotgZ: | 05V4+cotgi
D, 0.5V9+cotg’
Vv, 0.,0(1.0) 00 {11 0.0 (1.0) 0.0 (1.0
Vv, 1.0 (20 0.5 ((1.5) 05 (1.5
Vy 2.0 (3.0} 1.0 (2.0)
V, 3.0 (4,0




a = 21748 1ga = 04 colga = 2.5

e m
PN /@ z&ﬁm e
0, 1.346 4,039 6.731 9.424
0, 2,693 5.385 8.078
0, 4,039 6.731
o, 4.039
U, 1.250 3,750 6.250 8.750
U, 3,750 6,250 8.750
1y 7.500
U, 6.250
D, 1,346 1.346 1,346
D, 1,601 1.601
D, 1.953
v, 0.0(1.0) 0.0(1,0) 0.0(1.0) 0.0 (1.0)
A 1,0(2.0) 0.5(1.5) 0.5 (1.5)
A 2.0(3.0) 1.0 (2,0)
A 3.0 (4.0)




a = 31° tga = 0,6 colga

= 1.667

Thanh

AN

0, 0,972 2815 4,859 6.803
0, 1,944 3,687 5,831
o, 2915 4,859
(o)) ) 3,887
u, 0.833 2,500 4,167 5,833
U, 2,500 4,167 5,833
U, 3,333 5,000
U, 4,167
D, 0972 0.972 0.972
D, 1,302 1,302
D, 1716
v, 0.0 (1.0) 0.0 (1,0) 0.0 (1,0) 0.0 (1.0)
Vv, 10 (2.0) 0.5 (1.5) 5.5 (1,5)
A 20 (3.0) 1.0 2.0)
vV, 3,0 (4.0}




a = 1131

tgae = 0.2 : cotga = 3§

Thanh ) @Z
0, 2,550 7.649 12,748 17.847
o, 5,099 10,198 15,297
O 7.649 12,748
O 10,198
U, 2,500 7.500 12,500 17.500
u, 7.500 12,500 17.500
U, 10,000 15,000
U, 12,500
D, 2,550 2,550 2,550
D, 2,693 2,693
D, 2915
v, 0.0 (1.0) 0.0 (1,0) 0.0 (1.0) 0.0 (1.0)
vV, 1.0 {2,0) 05 (1.5 0.5 (1.9
Vv, 20 (3.0 1.0 (2.0)
V, 3.0 (4.0)
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* Cdc thanh V : h $9 trudc nhin véi P: h¢ s& sau trong
ngodc nhin wi Py (1ai tran).

* Cic thanh khic nhin h¢ sO voi Py

+ P, (tai méi chng
tai tran).

BANG I1L.2. Bin kéo phé thong

L L
ootga = —— — =Yl + cotg’a
2h sina
o5k
P "
ST
P I
3
P, / Vs
3 P,
04 P Vs 2
vy .
—d
ot et L Us a4
Pa Pey Py




CONG THUC CHUNG CHO BAN KEO GOC « «w = 21"48 : 1ge = 04 : colga = 23
Thanh Thanh ;E , @

) .

1}

O | 05V1+cotg?e | 1.0V1+cotgis 1,50V1 + cotg?i( o, 1.346 2693 4.039

| E e,

O 0 0.75V1 + cotg?rc 1.25V1+ cotg?r C, 0.0 2,019 3.366
% 0 1,00V ¥ cotg? Oy 00 2693
0, 0, 0.0

0
U, 0.5 cotg «« 1.0 cotg 1.50 cotg «s U, 1.250 2,500 3.750
U, 0.5 cotg « 1.0 cotg ¢ 1,50 cotg «¢ U, 1,250 2.500 3.750
Uy 0.75 cotg «« 1.25 cotg ¢« U, 1,875 3.125
Uq 1.00 cotg «« Uy 2.500
Dy |o0S5vi+cotgie | 05Vi+cotgse 0,5V1+cotg’e D1 1,346 1,346 1.346
0, 0.5V4 +cotg?- 0.5V 4+ cotgec D2 1.601 1.601
0, 0,5V9+cotgre D3 1953
v, 0.0 (1.0) 0.0 (1.0 0,0 (1.0) v, 0.0 (1.0) 0.0(1,0) 0.0 (1.0)
A -0.5 (0.0) 0.5 (1.5 0.5 (1.5) v, -0.5 (0.0) 0.5 (1.5) 0.5 (1.5)
Vi -0.5 (0,0 1.0 (2.0 Vs, -0.5 (0,0) 1,0 (2.0)
Vs -0.5 (0.0) V, -05 (0.0)
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a = 31° tga = 0.6 : cotpa = 1.667 @ = %31 tga = 0,2 : cotga = 5.0

Thanh gE i é&ﬂ Thanh SE SE ! ; ,
ég <l It N «ﬁ
0O, 0.972 1.944 2.951 0, 2,550 5.099 7.649
0, 0.0 1458 2.430 0, 0.0 3.824 6.374
O, 0.0 1.944 (O 0.0 5,099

: O, 0.0 0O, 0,0
U, 0833 1.667 2.500 U, 2.5 5,00 7.5
U, 0.833 1,667 2.500 U, 2.5 5.00 75
Uy 1.250 2,083 U, 3.75 6,25
U, 1,667 U, 5,00
D, 0972 0.972 0,972 D, 2,550 2,550 2.550
D, 1.302 1,302 D, 2693 2,693
D, 1,716 D, 2915
V, 0.0 (1.0} 00 (1.0 0.0(1.0) V, 0.0 (1.0 0.0 (1.0) 0.0 (1,0
Vs, -0,5(0.0) 0.5 (1.5) 0,5(1.5) Vs, -0,5(0.0) 05 (1.5 0.5 (1.5)
V, -0.5 (0.0 1.0 (2,0) Vs, -0.5 (0,0 1.0 (2.0)
v, .05 (0.0) v, 0.5 (0.0)

* Cac thanb V : h¢ s trude nhian vai Py; hé sO sau trong ngodc nhin véi Pp (tai trong tran) diu - la thanh V culi cung bj
nén do tai trong mai.

* Cac thanh khac nhin hé so wii Py + P> (tai trong mai cOng tai trong trin).



BANG II1.3. Ban keo gic
Ban keo goc 1a ban keo giap mdi ¢ hodi ghép vao vi keo
pho thong, tao mai bit vin, khong co tuong vi rudi do mai.
Dam bido d§ cao h nén L, = V2 L va do 4o :
Vdoi mdi chinh :

tga = 06
tga = 0,4
tga = 0.2

Vdi bin kéo goc :
tga = 06: V2 = 0424
tiga = 04 : V2 = 0283
tga = 02 : V2 = 0,141
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CONG THUC CHUNG CHO BAN KEO GOC «

15748 ghép viao mai chinh 21°48". cotg = 3.536

a = 15°48" ghép vav mai chinh

21°48". cotga = 3536

<N

<<

| man | ]| N
0 0.5Vi+cotgie | 1.0Vi+cotg 1.5 Vi+cotgZc o} 1,837 3.674 5,511
a 0 0.75 V1 +cotg’ec 1,25 V1+cotgic O, 0.0 2756 4.593
© 0 1.0 Vivoolgn O 00 3674
o. 0 O, 0.0
u 0,5 cotg «¢ 1,0 cotg « 1.5 cotg e« U, 1,768 3,536 5.303
U. 0.5 cotg « 1.0 cotg ¢ 1.5 cotg « U, 1,768 3.536 5,303
U. 0.75 cotg « 1.25 cotg «« U, 2.562 4,419
U, ’ 1.0 cotgu U, 3,536
D 0.5 Vi+cotgie [ 0.5 Vi+cotgu 0.5 V1 +cotge D, 1.837 1,837 1,837
o 0.5 Va+cotgic 0.5 Va+cotgu D, 2,031 2,031
° 0.5 V8T cotge D, 2.318
v 0.0 (1.0) 0.0 (1.0) 0.0 (1.0) v, 0,0 (1.0) 0.0 {(1.0) 0.0 (1,0)
V. -0.5 (0.0) 05 (1.5) 0.5 (1.5) A -05-0.0) 0.5 (1.5) 0.5 (1.5)
v -05 (0.0) 1.0 (2.0) A -0,5 (0.0) 1.0 (2.0)
v -05 (0.0) vy -05* (0.0)




o = 22758 in

vio mai chinh 31° cotge = 2.357

a = 8703 ghép vao mai chinh 1131 . cotger = 7.07

Thanh & Lgﬁ éﬁﬁ Thanh ! A 4@ A@
0, 1,280 2.560 3.840 0, 3.571 7141 10.712
0, 0.0 1,920 3.200 0, 0.0 5.356 8.927
0, 0.0 2.560 0, 0.0 714
0, 0.0 0, 0.0
U, 1179 2.357 3536 u, 3,536 7.071 10.607
U, 1,179 2.357 3536 U, 3.536 7.071 10.607
U, 1.768 2,946 U, 5.303 8.839
U, 2,357 U, 7.701
D, 1.280 1.280 1,280 D, 3571 3571 3.571
D, | 1,546 1.546 D; 3,674 3.674
D, 1.908 D, 3,841
v, 0.0 (1.0) 0.0 (1.0} 0.0 (1.0) v, 0,0 (1,0) 0.0 (1.0) 0.0 (1.0)
A -0.5 (0.0) 05 (15) 0.5 (1.5) A ~0.5 (0.0) 0.5 (1.5) 0.5 (1.5)
V, -0.5 {0.0) 1.0 (2.0 A -0.5 (0.0) 1.0 (2.0)
vV, -0.5* (0.0) Vs -05 (0.0)

* Cac thanh V : hé sO trudc nhan vai Py, h¢ sO sau trong ngofic nhan visi P, (1ai trong tran) diu - 14 thanh V cudi cung

bi tdi tong mai nén tryc tiép.

* Cac thanh khac nhan hé s0 vdi Py + P, (1ai trong mai cOng tai trong tran).
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BANG 111.4. Kéo Polongeau

Bang hé sd tinh keo 4 khoang

tgx =02 tgu = 04 tga =06
= 11,°31 a = 21,°80 a = 30,96
Thanh

a, = 0,00 d, = 6,91 a =921
0, -7.653 -5,795 -4,000
o, _7.448 -5.418 -3.481
U, 7.500 5.415 3.472
U, 2.495 2,589 1.611
U 5.000 3.063 2.000
v, -0,980 -0.928 -0,857
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Bang hé s& tinh kéo § khoany:

t9q = 0,2 tg e = 0.4 g = 0.6
Thanh q = 11,°31 a = 21°80 o = 30.°96
a3 = 0,00 a, =6.°91 q; = 9.°21

0, 17.857 -13.521 -9.331

0, -17.640 -13 150 -8.817

0, ~16.660 12779 -8 303

o) -16.464 ~11.851 _7 445

Ut 17.500 12.636 8,102

u2 15.000 11.070 6,949

U3 4.989 5.035 3.283

U4 7.292 6.829 4,391

V1 -0.980 -0.928 .0.857

V2 -1,960 -1.856 -1.714

V3 -0.980 -0.928 -0.857

D1 2.495 1.804 1,153

D2 2.495 1.804 1.153

u 10.016 6.048 4,020




1i1.6. TINH Vi KEO THEP
Du¢i diy la mdt thi dy tinh kéo thép kidu Pulongc'au khilu
d0 12m. budic keo 6m.

[11.6.1. XAC PINH NGOAI LUC P,
Chon kéo 8 khoang c¢o tga = 04.

¢ = 1,5m ¢ = 1,5:0929 = L.615m.
Tinh véi mai ton :
Py = 30 x 1,615 x 6 = 290 kg.

111.6.2. TINH NOI LUC CAC THANH

Thanh Hé 88 N Thanh Ha s8 N
0, -13.521 -3921 U, 12,636 3665
0, -13.150 -3814 U, 11,070 3210
O, -12,779 -3706 U, | 5038 1460
0, -11,851 -3437 U, 6.839 1983
v, 0,928 -269 D, 1,804 523
vV, -1,856 -538 D, 1,804 523
Vs -0,928 -269 U 6,048 1754

11L6.3. XAC DINH TIET DIEN CAC THANH
Bt v6i cac thanh chiu kéo :



N N N

F = T T o=

mym,R, 08 x 2100 1680

¢ic thanh U, F = 2,18 em” chon 2 JL50 F = 9.6 cm?

¢ic thanh D, F = 032 e chon 1 LS50 F = 48 cm®

bDdi véi cac thanh chiu nén :
N
p.m,.R,

F =

vi ¢o ban mit chidu dai gic thanh chju nén gidm di cdon 0.3 mén
I, = 0.8 x 1,615 = 130cm

Vin chon 2L 50 x 50 x 5 ¢0 rpip = 1,53

A=130:153 =8 trarayp = (7.

Kim i 0 = — = —— = 583 < 1680 kglem’

eF 0,796

I1L6.4. TINH DO DAl DUONG HAN

BC day ban mét ldy bing Smm.

Han ddy 45° nén b¢ rong duong han 1a 5mm

Trong tinh todn 1y mdt nua b rong trén cuong d mdi
han Ry = 0.8 x 1400 = 1120 kgfem?

N N

Han hai bén Ly, = ———— = —
05 x 1120 560



Do dai duong han cho tirng thanh nhu sau @

Thanh | L, Thanh Lgn Thanh Lgn Thanh Lyn
0, Tem U, 6.6 v, 1.0 D, 1,0
o, 6.8 U, 5.8 vV, 1.0 D, 1.0
o, 6.6 U, 2.6 Vs 1.0 ¥ 32
0, 6.2 U, 3.6
BANG II1.5. Thép gioc déu canh TOCT 10014 -~ 39
Kich thudc & Dac didm Dac diém Dic diém
Th Trong
mm . True xx True xx True y.y, :
dién bl b tam
b d F (cm2) M e Imax Imax Imin Lmin Z, (cm
(cm?) {cm) (em?) (cm) (cm?) {cm)

20 3 1.13 0.40 0,60 0.63 0,75 0.17 0.39 0.60

4 1.46 0.49 0,58 0.78 07 0,21 0,38 0,64

25 1.12 o5 3 1,43 0.80 0,75 1.28 095 0.32 0.47 0,73

' 1,46 4 1,86 1.02 0,74 1,63 0,94 0,41 0.47 0,77

3 1,78 20 4 2,27 1,82 0,90 2.90 1,13 0,75 0.58 0.88

2,18 5 2,78 2,20 0.89 3.47 112 0.93 0,58 0.93
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(Tiép theo bang F11.5)

Dac diém

Pac dieém

Pac diem

Kich thudc Tiét Trong

(mm) dien True xx Truc x.X, Truc vy, tam

F .
56 T'JUq"g b d ‘cmg) 'xJ iu lma)} 'ma- ‘mlr; !min (CZ’:)
(Kg/m) (cm’) (cm) (cm’) (cm) (cm’) (em)

35 2.10 35 4 2.67 3.02 1.06 447 1 34 1.27 0,69 1.01
’ 2.57 5 3.28 3.61 1.05 571 1.32 1.51 068 1.05
2.42 4 3.08 4 60 1.22 7.26 1.53 1.83 0.79 113

4 297 40 5 379 5 54 1.21 8.75 1.52 2.34 0.78 117
3.52 6 448 6 41 1.20 10.08 1.50 2.70 0.78 .21

273 4 3.48 6.60 1.38 10.5 1.74 2.68 0.88 1.26

45 3.37 45 5 4.29 8.00 1.37 12.7 1,72 3.26 0,87 1.30
3,99 6 5.08 9.29 1.35 14.3 1.71 3.78 0.86 1.34

5 3.77 50 5 4,80 11.2 1,53 17.8 1.92 461 0.98 1.42
447 6 5.69 13.1 1.52 20.7 1.91 5,29 0,97 1.46

457 5 5.82 19.9 1.85 31.4 232 8.29 1.19 1.66

6 542 60 6 6.91 23.3 1.84 36.8 2.31 9,76 1,18 1,70
7.09 8 9.03 29.6 181 46,8 2.28 12.4 .17 1.78

5,93 65 6 7.58 298 1,98 47.2 2.50 12.3 1,28 1.82

6.5 7.75 8 9.87 38.1 1.96 60,3 2.48 15.8 1,27 1.90
3.51 10 12.1 45,4 1.94 72.0 2.44 18.8 1.25 1.98

6.89 6 8.78 46,7 2.31 73.3 283 20.1 1.51 2.0p

75 9.03 25 8 11.5 60.1 2.28 94 6 2.87 25,3 1.48 214
' 11,1 10 1414 722 2.26 114 2.84 30.3 1.47 2.22
13.1 12 16.7 83.3 2.24 132 2.81 349 1.45 2.30




(Tiép theo bang 111.5)

Dac diem

Dac diém

Kich thude Tigt Dac diém Trong

(mm) dién Truc xx True x %, Truc y.y, 1am

s Tr.lugng b X d (c':n2) L N Imax Trnax Imin Imin %
(Kg/m) (em’) (cm) (em®) (cm) {em’) (cm) (em)

7.36 6 9.38 57.0 2.47 90 3.11 235 1.58 2.19

8 966 80 8 12.3 73.3 2.44 116 3.07 30.3 1.57 227
119 10 15.1 88.4 2.42 140 3.05 36.5 1.56 2.35

11.0 8 14.0 106 2.76 168 3.46 436 1.77 251

9 135 %0 10 17.2 128 274 204 3.44 53.1 1.76 259
16.0 12 20.4 149 2.7 237 3.41 61.7 1.75 267

18.4 14 23.4 169 2.69 267 3.28 71.9 1.75 2.74

12.3 8 156 147 3.07 233 3.87 61.0 1.98 275

151 10 19.2 179 3.05 284 3.85 74.9 1.97 283

10 17,9 100 12 22.8 203 3.03 331 3.81 87.6 1.96 291
206 14 26.3 237 3.01 375 378 99.1 1.95 299

23.3 18 29.7 265 2.99 4186 3.75 113 1.85 3.06

18.3 10 23.3 316 368 503 4,64 130 2.36 3.33

21.7 12 27.6 371 3.66 590 4,62 153 2.35 34

12 251 120 14 319 423 364 671 4,59 174 2.34 3.49
284 16 36.1 474 3.62 749 4,56 199 2.34 3.56

31,6 18 40,3 520 3,60 822 454 213 2.33 3.64

19.8 ‘0 25.3 406 4,01 646 5.05 165 2.56 3.58

13 23,6 130 12 30.0 477 3.99 759 5.03 196 2.55 3.66
27.3 14 347 545 3.96 866 5.00 223 2.54 3.74(

3C.9 B 39.3 608 3,93 967 4,96 243 2.52 3.82
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(Tiép theo bang 111.5)

—

Dic diem

Déic diém

Dic diém

Kich thuoc TIét Trong
(mm) dién Truc xx True x %, True yoy, tam
F z,
Tr.krong [ i | i i i

S8 7 b d 2, 3 x max max min min
(Kgim) (em°) (em*) (cm) (em?) (cm) (em®) (cm) fem)
274 12 349 745 4,62 1186 5.83 305 2.99 415
31.7 14 404 857 4.60 1358 5,80 356 2,97 4,22
15 36,0 150 16 458 961 458 1522 577 399 2,95 4,30
40,1 18 51,1 1060 4,56 1679 5,73 440 2.94 4,38
44.3 20 56.4 1154 4,52 1830 570 478 2.91 4,46
38,3 14 48,8 1515 557 2405 7.03 625 3.58 497
18 435 180 16 55,4 1704 5,55 2705 7.00 703 3.56 5,05
486 18 61,9 1885 5,52 2994 6.94 775 3.54 5.13
48,7 16 62,0 2355 6.17 3755 7.79 954 3,93 5,55
544 18 69,3 2619 6.15 4165 7.77 1074 3.93 5.62
20 60,1 200 20 76,5 2868 6,13 4560 7.74 1175 392 5.70
713 24 90.8 3349 6.07 5313 7.66 1384 3,90 5 85
88,3 30 1115 3999 5,96 6373 7.49 1685 3,87 6.03
53.7 16 67.4 3168 6.80 5046 8,59 1307 4,37 6,04
o0 66,4 220 20 84,5 3859 6.75 6120 8.51 1592 4,34 6,20
78,8 24 100.4 4514 6.71 7148 8.44 1870 432 6,35
916 28 1159 5135 6.66 8130 8.37 2141 430 6.50
23 82,6 230 24 105,3 5207 7.03 8266 8,86 2144 451 6:59
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BANG 111.6 THEP GOC KHONG PEU CANH T'OCT 10015-39

Dac diém ky thuat
Tiét Trong Gée
L dién luong léch
Kich thudc (m m) (cm?) (Kg/m) Truc x.x Truc y.y Truc uu tg «
S6
B b d 'x 'x Iy 'y lmlr\ 'mln
(cm?) (cm) (cm*) (cm) (cm?) (cm)

3/2 20 20 ' 3 1.43 1,12 1,27 0,94 0,45 0,56 0,26 0,43 0,430
3/2 30 20 4 1,86 1,46 1,01 0,93 0,56 0.55 0,34 0,43 0,422
3.5/2 35 20 4 2,06 1,62 2.48 1,10 0,53 0,53 037 0.42 0,320
3.5/2 35 20 5 2,52 1,68 2,98 1,00 0,70 0,53 0,45 0,42 0,310
4 2,88 2,26 5,81 1,42 2,06 0.84 1.21 0,65 0,432

45/3 45 30 ”
6 4,18 3.28 8,15 1,40 2,85 0,85 1.69 0,64 0,423
. ) 4,83 3,79 17.4 1,90 6,19 1.13 3,62 0,87 0.432
6/4 60 40 6 5,72 449 20,3 1,88 7.20 1,12 4,20 0.86 0,420
8 7.44 5,84 25,8 1.86 8,04 1,10 5,39 0,85 0,420
5 6,11 4,80 349 2,39 125 1.43 7.24 1,09 0,435
75/5 5 50 6 725 5,69 410 2,37 14,6 1.42 8,48 1,08 0,434
' 8 9.47 7.43 52,4 2,35 18,6 1,40 109 1,07 0,428
10 11,6 9,11 63,0 2.33 22,1 1,38 13,2 1,07 0,423
6 7.85 6,16 50,6 2,54 . 19.6 . 1,58 1.1 1.19 0,462
8/55 80 55 8 10,3 8,06 64,9 2,51 24,9 1,56 14,3 119 . 0,458
10 12,6 9,90 78,2 2.49 29,8 1,54 17.4 118 0.425

93



(Tiép theo bang 111.6

Dic diém ky thuat
Kich thuoc (m.m) . .
S5 T"?’ Trong Truc x.x Truc y.y Truc uu Go:
| - dién irong léch
B8 . b d (sz) (Kg/m) ‘xd I ! . 'y lmir:, fmin tgc
i {em) (cm) (em”) (cm) (em?) (cm)
6 8.78 6.90 72.4 287 26.0 1,72 14.7 1.30 0.4:7
9/6 90 60 8 15 9.08 932 2.85 332 1.70 19.3 129 0.4:3
10 14.1 11.10 113 2.82 398 1.68 235 129 0.4:9
8 135 106 135 3.16 65.0 2.19 35.4 162 054
10175 100 75 10 16.7 13.1 163 313 785 2.17 426 160 0.5
12 19.7 15.5 190 311 91 1 215 49.8 1,59 0.5¢1
8 15.6 12.2 229 3.83 82.3 2.30 476 1.75 0.433
12/8 120 80 10 19.2 15.1 279 3.81 99.6 2.27 57.7 173 0.45
12 228 17.9 326 3.79 116 225 66.6 171 0.4%2
8 17.2 13,5 297 4.15 118 262 66 5 1,97 0.471
10 213 16.7 362 412 143 259 314 195 0.48
13/ 130 0 12 252 19.8 424 4.10 167 257 94.8 1.94 0.4€7
14 291 208 484 4.08 189 255 109 1,92 0,464
10 24.3 19.1 557 478 201 2.87 115 2.18 0.4
12 28.8 226 655 476 235 285 137 2.18 0.43)
15110 150 100 14 333 26.2 749 473 267 2.83 156 2.16 0.454
16 377 296 839 471 297 2,81 175 2.15 0.42)
12 349 27.4 1156 575 417 3.46 240 262 0.44)
14 404 317 1326 573 476 3.44 279 262 0.43
18712 180 120 16 458 359 1490 5.71 532 3.41 309 2.60 0.4%
12 37.3 292 1546 6.45 428 3.39 259 264 0,364
20/12 200 120 14 432 33.9 1776 €.42 489 3.36 295 2,61 0.36
16 49.0 384 1997 6.38 547 3.34 331 2.60 0.36)
12 410 322 1666 6.37 810 4.44 436 3.26 055
1€ 53,9 42,3 2155 6.32 1043 440 562 323 0.54)
20715 200§ 180 18 60.3 47.3 2388 6.30 1153 4.36 623 3.21 0.54)
' 20 66.5 50.2 2614 6.27 1258 435 683 3.21 0.54;
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WD
2 2 P
. :9 N BANG IIL7. THEP 1 T'OCT 10116-39
r T—m-—"
Hd - o -
V74 Kich thude Tiét Dic diém pic diém
l Y b l (mm) dién Truc xx Truc yy
_ ' F - B, R

8 Trluong h b d {cm?) i“: W,‘? I !y4 Wy3 i

(Kg/m) {em®) (em”) (cm) (em®) {em”) (cm)
10 11.2 100 63 45 143 245 49 4,14 33,0 9,72 1,52
12 14.0 120 74 5.0 17.8 436 72,7 4,95 46.9 12,7 1,62
14 166 140 80 55 215 712 102 576 64.4 16.1 1.73
16 205 160 88 6.0 26.1 1130 141 6,58 93,1 212 1.89
18 241 180 94 6.5 30,6 1660 185 7.36 122,0 26,0 2,00
20a 27.9 200 100 7.0 355 2370 237 815 158 31,5 212
20b 310 200 102 9.0 395 2500 250 7.96 169 43,1 2,06
22a 33.0 220 110 7.5 420 3400 309 8,99 225 409 2,31
22b 36.4 220 12 95 46,4 3570 325 8,78 239 42,7 2,27
24a 37.4 240 116 8.0 47.7 4570 381 9.77 280 484 2.42
24b 412 240 118 10,0 526 4800 400 9,57 297 50.4 2,38
27a 42.8 270 122 85 54,0 6550 485 10,9 345 56,6 2,51
27b 471 270 124 10.5 60,0 6870 509 10.7 366 58:6 2,47
30a 48.0 300 126 9.0 61,6 8950 597 12,1 400 63,5 2,55
30b 52,7 300 128 11,0 67.2 9400 627 11,8 422 65,9 2,50
30¢ ] 57.4 ‘L 300 130 130 73,4 9850 657 11,6 445 68,5 2,46
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(Tiép theo bang 1117)

~
Kich thude Tiét Dic didm i Dic didm
(mm) dién True xx Truc yy
F
" Trluon 2 w i
8 g h b d (em) b, W, "‘ v 5 ;
(Kg/m) (em®) (em”) (cm) {em”) (cm™) {cm
33a 53.4 330 130 95 68,1 11900 721 13.2 460 70.7 2.6(
33b 58.6 330 132 11,5 747 12500 757 12,9 484 73.4 2.5¢
33¢ 63.8 330 134 13,5 81.3 13100 794 12,7 510 76,1 2.5
36a 59,9 360 136 10,0 76,3 15760 875 14,4 552 81,2 2.6¢
36b 65,2 360 138 120 83,5 16530 919 141 582 84,3 2.6¢
36¢ 711 360 140 14,0 90,7 17310 962 13,8 612 87.4 2,6(
40a 67.3 400 142 10,5 86,1 21720 1090 15,9 660 93.2 2,7
40b 73,8 400 144 12,5 941 22780 1140 15.6 692 96,2 2,7
40c 80.1 400 146 14,5 102 23850 119¢ 15,2 727 99,6 2.6¢
45a 80.4 450 150 11,5 102 32240 1430 17.7 855 114 2.8¢
45b 87,4 450 152 135 11 33760 1500 17.4 894 118 2.7¢
45¢ 945 450 154 15,5 120 35280 1570 171 938 122 2.7¢
50a 93.6 500 158 12 119 46470 1860 19.7 1120 142 3.07
50b 101 500 160 14 129 48560 1940 19,4 1170 146 3.0
50¢ 109 500 162 16 139 50640 2030 19.0 1220 151 2,9¢
55a 105 550 166 12,5 134 82870 2290 21.6 1370 164 3,1¢
55b 114 550 168 145 145 65640 2390 21.2 1420 170 3.1¢
55¢ 123 550 170 16,5 156 52410 2490 20,9 1480 175 3.0¢
60a 118 600 176 13 151 3860 2800 23,5 1700 193 3.3¢
60b 128 600 178 15 163 s7460 2920 232 1770 199 3.3C
60¢ 137 600 180 17 175 2{060 3040 22,8 1840 205 3.2¢
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BANG IH1.8. THEP UIOCT 10017 - 39

Kich thude . Dac diém Dac diém
(m.m) Tiet theo truc xx theo truc yy Trong
dién tam
F Z,
Trong 2

5 . {cm®) I Wy e iy Wy | {cm)

S0 ron h b d y

7ng (em*) {em®) (cm) (em*) (em?) (cm)
(Kg/m)

5 - 5.44 50 37 45 6,93 26,0 104 1,94 8,3 3,55 1.10 1,35
6.5 6,70 65 40 48 8,54 55,2 17.0 254 12,0 4,59 1,18 1,38
8 8,04 80 43 . 4.0 10,24 1013 253 3,15 16,6 579 1.27 1,43
10 10,00 100 48 53 12,74 198.3 39.7 3,95 25,6 7.80 1,41 1,52
12 12.06 120 53 5.5 15,36 346,3 57.7 4,75 37.4 10,17 1,56 1.62
14a 1@.53 140 58 6.0 18,51 563,7 80.5 5,52 53,2 13,01 1,70 1.7
14b 16,73 140 60 8.0 21,31 609,4 87 .1 5.35 61.1 14,12 1,69 1,67
16a 17,28 160 63 6.5 21,95 866,2 108.3 6,28 733 16,30 1.83 1.80
16b 19.74 160 65 8.5 25,15 934,5 116,8 6,10 83,4 17,55 1.82 1,75
18a 20.17 180 68 7.0 25.69 12727 141.4 7.04 98,6 20,03 1,96 1.88
18b 22.99 180 70 9.0 29,29 1369,9 152,2 6,84 1110 21.52 1.95 1.84
20a 22.63 200 73 7.0 28.83 1780.4 178,0 7.86 1280 24,20 2,11 2,01
20b 577 200 75 3.0 32,83 1913,7 191.4 7.64 143.6 25,88 2,09 1,95
22a 24,99 220 77 7.0 31,84 23939 217.6 867 167.8 28,17 2,23 210
22b 2845 220 79 9.0 36.24 25714 233.8 8,42 176,4 30,05 2.21 2.03
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(Tiép theo bang 111.8)

Dac diém

Dac diém

Trong i Kich thuoc Tién Tr?ng
. ? ; (m.m) ‘ theo truc xx theo truc yy 1am
So rong dién I 7
(Kg/m) I h b d (sz) ix WK iX IY WY_ iY °
| (cmy | (em") (cm) (emy  (cm?) (em) em)
24a 26,55 | 240 78 7.0 34,21 3052.3 254.3 9,45 173.8 30.47 2,25 210
24b 30.62 i 240 80 9.0 39,00 32826 2735 917 194 .1 32.51 2,23 2.03
24c 34.39 j 240 82 110 43,81 3513.4 292.7 8.96 2134 34,42 2.21 2.00
27a 30,83 270 82 7.5 3927 4362.0 3231 10.54 2156 35,52 2,34 213
27b 35,07 270 84 95 44,67 46901 347.4 10.25 239.2 37.72 2,31 2,06
27¢ 39.30 270 86 11.5 50.07 5018.1 371.7 10,10 264.4 39.79 2,28 2.03
30a 34,45 300 85 75 43,89 6047.9 403,2 11.72 259,5 41,10 2,43 217
30b 39.16 300 87 9.5 49,59 6497 9 433.2 11.41 280,2 4403 2.41 2,13
30¢ 43.81 300 89 11.5 5589 69479 463,2 11,15 315,8 46,38 2.38 2,09
33a 38.70 330 88 8,0 49,50 8076.8 489,5 12,80 3075 46,65 2,50 2,21
33b 43,88 330 90 10.0 55.90 86757 525.8 12,46 338.4 49,32 2,46 2.14
33¢ 49,06 330 92 120 62,50 9274,7 562.1 12,18 367.9 51,81 2.43 2,10
36a 47 .80 360 96 9.0 60.89 118742 659,7 13,97 4550 63,54 é,73 2,44
36b 53.45 360 98 11.0 68.09 12651.8 702.9 13,63 496,7 66.85 2,7C 2,37
36¢ 59,10 360 100 13.0 75,29 134294 7461 13.36 536,4 70.02 2,67 2,34
40a 58,91 400 100 10,5 75.05 175779 8789 15,30 592.0 78.83 2.81 2.49
40b 65,19 400 102 125 83.05 18644 5 932,2 14,98 640,0 82,52 2.78 2,44
40c¢ 71.47 400 104 14,5 91.05 197112 985,6 14.71 687.8 86,19 2.75 2.42
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BANG 111.9

THEP ONG Duong kinh
quyude Duong kinh

ngoai D

(Inch) (m m) (mm)

12 15 21.25

3/4 20 26,75

1.0 25 33.50

1.1/4 32 42,25

1.4/2 40 48,00

2.0 50 60.00

! 2.1/2 70 75.50

| 30 80 88,50

FOCT 3262-55 | 4.0 100 114,00
| 5.0 125 140,00

rocT 301-50 ‘ 6.0 150 165,00
8.0 200 219.00

100 250 273.00

12.0 300 325.00
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—

6ng thong dung 6ng tang cudng

Chiéu day Tronglrgng | Chigu day ! Trong lrang
d (mm) (kg/m) (mm) [ (Kg/m)
2,75 1.25 3.25 T! 1.44
2.75 163 350 i 2,01
3.25 242 4.00 2.91
3.25 ’ 3.13 ! 4.00 377
3.50 3.48 425 4,58
3.50 488 4,50 6.16
3,75 6.64 450 7.88
4.00 8.34 475 I 9,81
4,00 10.85 5.00 13.44
4,50 15,04 5.50 18,24
4,50 17.81 5.50 21,63

6.00 3152
7.00 45.92
8,00 62.54 j




THEP RAY

£

THEP RAY

I'OCT 6368-52

Bang IIL.10

Moment Tiét T
5 Kich thudc (mm) rong
Co ( quan._ tinh (cm®) dién hrong
rey o y
A B c D True xx | Treyy | ™) (Kg/m)
P38 135 114 13,0 68 1232 209,3 49,06 38,42
P43 140 114 14,5 70 1489 260,0 57,00 44,65
P50 152 132 15,5 70 2037 3770 65,80 51,51
P65 180 150 18,0 75 3573 572,0 82,90 64,93
'OCT 3542-47
I'OCT 7173-54
I'OCT 7147-54
I'OCT 8161-56
Bang III.11
Moment Chiéu
cé Kich thude (mm) quén tinh (cm?) Tiét dal Trong
dién luvang
ray 2 thanh Ka/
A B c D |Tuexx |Teyy| ©) | m | KoM
P8 65,0 54 7.0 25 59,3 9,62 10,76 7 8,42
P11 80,5 66 7.0 32 125,0 15,10 14,31 7 11,20
P15 915 76 7.0 37 221,6 31,50 19,16 7 15,00
P18 90,0 80 10,0 40 240,0 47,10 23,07 8 18,06
P24 107,0 92 10,5 51 4680 [ 8060 30,75 8 24,14
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CHUONG 1V
TiNH KET CAU SAN

P ~ o~ A A N A
IV.1. TINH KET CAU BETONG IV.1.3. CUONG PO COT THEP R, TRONG BETONG
2
N ” . . o ~ cm
IV.1.1. CUONG DO TiINH TOAN CUA BETONG (kgicm?) (kgfem”)
Trang | Ky S5 hidu bétong sfh::f" cTo cr3 cTs 25 r2C | 30 r2C
thél | higu) 55 | 59 | 75 | 100 | 150 | 200 | 300 | 400 | 500 | 600 .
R, 1.700 2.100 2.400 3.400 5.100
Nén | R, | 15 | 22 | 33| 44 |65 | 80 | 130|170 210 250
usn | R, | 19 | 27 | 41 | 55 | a0 | 100 | 160 | 210 | 260 | 310
Kéo | 'R | 2 12432 4 |52]64|95| 11 125(135 1Iv.1.4. HE SO DIEU KIEN LAM VIEC ms CUA COT THEP
IV.1.2. MODUL DAN HOI E» CUA BETONG (kg/em?) Dic diém m,
S8 hléu bétong B&dng nang Batong nhe Khi 8 hidu bétong & 100
— 1 - C8t thép vust néng CTO vA CT3 0.9
35 40.000 - C6t thép ép ngudi va wudt néng '
50 65.000 50.000 — :
75 90.000 £0.000 2 Cat thép chiu kéo va nén trong phdi c8t cdt 0,65
100 120.000 75.000 thép bi&n dang hoic day thép kéo ngudi
150 . .
200 ;ZZ ggg :?g ggg 3 | C8t thép khi tinh hrc cAt ngang my = 08
' ’ 4 Day thép kéo ngudi khi tinh luc cit ngang my = 07
300 270.000 5 | Céc ot thép khéc
400 310.000 P 1.0
500 340.000
600 360.000

Bétong ndng khi ty trong y = 1800 kg/m3.
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IV.1.5. HE SO DIEU KIEN LAM VIEC m CUA KET CAU

Dac diém m
1 Mat cit chiu ép < 30 x 30 hodc d < 30cm 08
Ep léch tdm khi canh hudng léch thm <30cm '
2 Thanh chiu udn ché tao tai xudng 11
San lign két dam . Tdm trong va gdi trong 125
< 15 125
T Ly /
1 T&m bien g8 thi 2 —
S S S
[N L < 20 11
4 Céac truimg hop khac 1.0
5 Ap iuc 8ng nude s 1 atm 1.9

Iv.1.6. CONG THUC TINH

A. Bétong khéng c6t thép
IV.1.6.1. Chiu nén tring tim

N < mpR,F

o 1a hé sO giam dién tich theo d§ thanh ménh.
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ls o
Bang tra ¢ tuy theo — hay —
h r

I, I Hé s6

b N i

b r B&téng nang Bé&tong nhe
< 4 < 14 1.00 100
4 14 0.98 c98
6 21 0,96 .94
B8 28 0.91 €88
10 35 0.86 81
12 42 0.82 C75
14 49 0.77 .69
16 56 0,72 €63
18 63 0.68 c57
20 70 0,63 €52
22 76 0,59 .48
24 83 0,55 €43
26 90 0,51

28 97 0.47

30 104 0.44

B. Bétong cit thép

IV.1.6.2. Kéo cho phép mit

N = mmR,F,
IV.1.6.3. Kéo khong cho phép niit :
H Fa Ea
N < mRfy |1 + 2n —} voin = —




N 1 e kéo ticu chudn, khong co hé sO qua 1ai; khi ap fx la dién tich dai xoan bd tri trong meét dai. Chu y : dai

lwe nude < twr tht m = 1,9, x04n phai han hai diu lai.
V§i dng ¢iip nude 4 Fy la dién tich ¢&t doc chiu xodn bO tri ¢ gia hai canh
NI Z 100.p.¢ dai cua két cdu.
r
Tinh ra ”"Fﬁ/m‘ s 1V.1.6.5. Nén tring tam :
N” NH NG| N = mp[R,Fy, + myR,F,)
o 100dRk o Ta hé sO giam dién tich phu thugc o thanh manh.
F, = ————
ZIIRK [o [() /<)

IV.1.6.4. Két cdu chiu xodn b d r

M. Bdng tinh Iy = y!
Dieu kién tinh xoin Q + — > mbhRy T

0,4b !

Z 1

100M, .4, Hinh thifc '.
Tinh di [ = — o2 | }

2.m.m R, F

Mo UL

Tinh «t doc Fy = ———— Didu kién . 1 dBu chét 1 ddu w do

2mm,R,Fy, gdi tua 2 dBu ngam 1 dau ngam 2 dBu chét 1 dau ngam
M,oiq linh bang kgem Hé s6 W 0.5 0.7 1.0 20
Fi. la cién tich 1o Fi. =(®-5)(h-35)
U, 1a chu vi Toi U =2[b-5+h-5]
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Bang tra ¢

4

I b 14 16 18 20 22 24 26 28 30
Iyt d} 121 139 | 1586 | 17,3 | 191 208 | 225 | 243 | 26.0
l,bte| 50 564 | 622 69 76 83 90 97 104
"] 100 (088 [ 080 | 073 | 067 | 062 | 057 | 053 | 0,50

IV.1.6.6. Nén tring tdm, cd tron, dai rodn rud ga

Khi tai trong cho phép khong 16n qua 1.5 fAn ot thuong
thl dugc dung dai xodn rudt ga. Hiéu qud cia dar rudt gi sé ting
2,5 lan va tinh d6i dai rudt ga ra Ot doc theo

7dy faq
Fag = thi
a
dp la dudng kinh 16i cft df = d - 5
fys 12 ti€t dién cua thép dai rudt ga
a la budc cua dai rudt ga tor 3 dén 8cm.
Luc nén cho phép cha cdt tron dai rudt ga
hoac
N < mp[RFL + mRF, + 2,5m,RF 451
hodc

Chii y : Thép dai ¢O hiéu qui cao nén bd rt it thép doc
ma nhiu thép dai; v& ham lugng thép dai béng 2,5 [an thép thi
doc va nén chon thép dai tr 6 dén 16, thuong 13 ¢10.
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IV.1.6.7. Nén léch tam, mit cit chiv nhat : o oy
"a 4 a

* Tinh cBt thép chiu nén F, w

" J
—_ 2
— - 0,4R,bh; /\/\

Fp= ——— Ja
m, R, (h, — @) g} ho

* Tinh cOt thép chju kéo F, phan ra 3 truong hop

Truong hop !
Khi 03h, 2 ¢, > 0,15 h, va bdtong = 150, F, < 2% bh,

F, = 92 bh,

100
Truong hop 2 :
Khi 03h, > e > 0,15h, R < 150, F, > 2%bh,
¢, < 0,15h, bétong va F, bét ky
e < 02h, betong < 200 thép 25I'C
F, chon tri s8 I6n trong 2 cdng thic sau :

0,2

F, = — bh,
100



Fq

Truomg hop 3 : Khi I, > 0,3h, thi

N

—th, — ¢ — @] — 0,4R bh’

m

m, Ra (ho - 8’)

0,55R,bh, —

IV.1.6.8. Nén léch 1am, mdt cdt chir nhdt, c@ thép déi xing

Truong hop 1 :
Néu < 0,55
mRbh,
) N
1. Thi F, = F, =
m.m.R,
. 2a’
2. Néu < — th
mRbh, h,
) N e
F,=F, =
mm.R, |h, — &

thi

A] tinh theo M

Truong hop 2

I¥.1.6.9. Nén léch tém mi cdt hinh T

Tim F, vd F, theo 2 trudng hop:

h, — @
thi
Ne
== _ Abh2
i m 1 ho
Fa
m, Ra (ho - 8’)
) N
m.m,R, bh,
— > ),55
mR,bh,
Ne 0,4R bh?
, m ’ a 0
Fa - —_—
mgy Rn (ho - a’)

b
/
\omax

F—nt

:t_’ Fa’ ﬂ
Q +24



hy (b, ( h,
v Ay max = 04 11+ 2 —|—-1];1-05—
hyt b \ o
Ne
- - AO max - Rubh(z,
. m
thi Fa =
m, R, (hy, — @)
Ry : N
Fo = amax — —bhy + Fy - —
mﬂ u m‘mﬂRﬂ
trong do a,,,, tinh theo :
| b
a.x<hn thi Amax = I - F_ ZAOmax - X T
y ) v
by hn
b.x = hy thi apae = 0,8 |— ~ 1{— + 055
b he
Ne
2. khi Ay = —— < A, max thi theo tinh todn trén
mR bh?

tim F, ma khong cin tim F,.
IV.1.6.10 Anh hupng odn trong nén léch tam

Khi d0 thanh méanh i6n :

10
— > 35
r

doi véi mat cit bt ky

106

/()
— > 10 ddi véi mat cat cht nhat
h
/O
— < 35v  d0i voi mat cat hinh T
h
thi phai xét hién tugng oan doc va tAm sai /, phai dugc nhan
thém h¢ sO 7y
1 w ] ~ .
n = (mdt cat bat ky)
N [0 2
- e )
m.4800. R, F \r
1 - 4 — A
n = (mat cat chir nhat)
N ly\ 2
gl )
m.400.R,F \ h
Bdng tra v cia cdc cét hinh T
Tri s8 v tity theo b /b
h / T
""h 2 a 5 10 15 20
0,1 0.30 0.33 0.32 0,31 0,29 0.27
0.2 0.30 0,31 0.29 0.26 0.23 0.21
0.3 0.30 0,30 027 0.23 0,20 0.19
0.4 0.29 0.28 025 0,21 0,19 0,18
05 0.27 0.26 0.23 0.20 0.19




Chiu dai [, ciia ¢dt trong nha cong nghiép mdt ting tinh

thico quy dinh sau :
« Xuong khong cdu truc . theo chiéu néc nha
- mdt nhip l, = 1,5H

1,25H

- nhieu nhip 1y

« Xuong ¢6 cdu truc thee chiéu nic nha

B phan dudi ciu chay khi c¢d (4i ciu chay
lo = Hyp; khi khong 14 ciu chay /, = 1.25H

- B) phan trén dam cdu chay (, = 2H4
* NEu tinh cdt theo chidu vudng géc vdi née nha

- ¢t khodng cau chey /, = H

- ¢ft ¢O cdu chay

Hp

B phian dudi dim cau chay :

dic tai chd iy = O, 7THp; —

duc Bp I, = H,,

I
BEd phéan trén dam cdu chay .
lo = Hy *
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Ii7.1.6.11. Usn don mdt cdt chix nhit
Can phai tinh 0t thép doc, cdt dai va cdt xién.

Tinh cét thép doc : cdng thic cv ban :
X

= mm,RF, by - —
2

X
M = mRyb, |h, -~

2
Ditu kién cho cdt thép dat cyc han cung bétong
cst thép | Vudt néng Kéo ngudi Ché& tao & xudng
Didu kién Sp < 0.8S, Sy = 07S, 8, < 065,
X X< 055h, x< 045h, x < 0,37h,
55R, 45R, 37R,
H%max —
ma Rﬂ ma Ra ma Ra
M rax 0.4 m R, bh? 0,35 m R, bh? 0,3 m R, bh2
100F,
no=




Budng 16i tinh toan :

Fa =

abh, -

e N LI
Fa
,//7
M bang //M
-+ Yo

Ao = /
2 =
mR,bh3 Fa = yohomafe
- Bang tra a, y, theo A, hoic 1,
Ao £ i Yo Ao To «@ Yo
0,010 | 1000 | 00O 0995 | 0248 | 2,01 029 | 0855

0,020 712 002 0,990 0,255 1,98 0,30 0.850
0,030 5.82 0.03 0,985 0,262 1,95 0.31 0,845
0,038 5,05 0.Ca 0,980 0.269 1.93 0,32 0,840
0,048 4.53 0.05 0,975 0,275 1,90 0,33 0,835
0,058 4.15 0,06 0,970 0,282 1,88 0,34 0,830
0,067 3.385 0,07 0,965 0,289 1,86 0.35 0,825
0,077 3,61 008 0,960 0,295 1,84 0,36 0.820
0,085 3,41 Jos 0,955 0,301 1.82 0,37 0,815
0,085 3.24 010 0,950 6,309 1,80 0,38 0,810
C.104 an 0.11 0,945 0,314 1,78 0,39 0,805
. 0.113 2,98 0,12 0,940 0,320 1,77 0.40 0,800
0,121 2,85 0,13 0,935 0,326 1,75 0,41 0,795
0,130 277 0,14 0,930 0,332 1.74 0,42 0,790
0,139 2.68 0.15 0,925 0,337 1,72 0,43 0,785
0,147 2.61 0,16 0,820 0,343 1.7 0.44 0,780




A, T a Yo A, o a Yo

0.155 2,53 017 0915 | 0,349 1,69 0,45 0,775
0,164 2,47 0,18 0,910
0.172 2,41 0.19 0,905 | 0,354 1,68 0.46 0,770
0,180 2,36 0.20 0,900 0,359 1,67 0,47 0,765
0188 | 2,31 021 | 0895 | 0365 | 166 048 | 0760
0,196 2,26 0.22 0,880 | 0.370 1,64 0.49 0.755
0,203 2,22 0,23 0,885 0,375 1,63 0,50 0,750
0,211 2,18 0.24 0,880 0,380 1.62 0,51 0.745
0,219 2,14 0,25 0.875 | 0.385 1,61 0,52 0,740
0,226 2,10 0,26 0870 | 0390 1.60 0,53 0,735
0,234 2,07 027 | 0865 | 0.394 1,59 0.54 0.730
0,241 2,04 0,28 0.860 | 0,400 1.58 0,55 0,724

DudGi nét dim dung cho mit cat hinh T.

Trong tinh toan thyc hanh thudng 13p bang tinh sin cho
teng logi bétdng va cbt thép.

Thi dy véi bétdng mic 200 cd R, = 100 va cdt thép CT3
c6 myR, = 2100 ta c6 bang tra sau :

M M
A, = ————2- - A = 100A, = ——2—
mRbhg bhg
bh, 100
Fy, = p— > u = 100ac . — = 4,762«
100 2100
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A 1 A i A u A i A u

10 {00476 | 113 | 05714 203 (1,095 282 | 1,619 | 349 | 2,143
20 | 00952 | 121 | 06190} 21,1 (1,143 | 288 {1667 | 354 | 2,191
30 {0,1429 13,0 | 06667 | 219 {1,191 | 295 (1,714 | 359 | 2238
39 [0,1905| 139 (07143 | 226 |,1.238 | 30,1 | 1,762 | 365 | 2,286
48 (023811} 147 107619 | 234 | 1286/ 309 | 1810 37,0 2333
58 | 02857 | 155 | 08095} 241 (1,333 | 31,4 | 1,857 | 375 | 2381
6,7 |03333| 164 | 0,8571 | 248 | 1,351 | 320 [ 1,905} 38,0 | 2,429
77 103810 | 172 09048 | 255 | 1,429 326 | 1,952 | 385 | 2,476
85 |0,4286 | 18,0 | 0,9524 | 26,2 | 1,476 | 33,2 | 2,000 | 33,0 | 2,524
95 {04762 | 188 | 1,0000| 269 | 1,624 { 33,7 | 2048 | 39,4 | 2,571
104 | 05238 196 | 10476 | 275 | 1,571 | 343 | 2,095 | 40,0 | 2619

vOi bétdng méc 300 0 R, = 160 tht A giam theo 1,6
vadi thép CTS c6 m,R, = 2400 thi ¢ gidm theo 1,143.
. A
voi A < 10 ta ¢6 thd By u = —
20
LAp nhieu bang nhu trén ta ¢ :

BANG HAM LUONG COT THEP MIN (4% pin)

S3 hiéu bétong

S8 hiéy c8t thép
35 - 75 [ 100-150| 200 (300 - 400{500 - 600

. CTO va CT3
Céc loai thép
khac

0,10 0,10 0,15 0,20 0.25
0,10 0,10 0,15 0.20




BANG HAM LUONG COT THEP MAX (4%)nar)

Bétong 50 75 100 150 200 300 400 500

N R
Y 27 41 55 80 100 160 210 260

m,R,

1700 087 1,33 1,78 | 259 | 324 | 518 | 680 | 8,40
2100 144 | 210 | 262 | 418 | 550 6,80
2400 183 | 229 | 367 | 482 | 596
3000 1,20 150 | 240 | 3,15 3,90
3400 1,30 1,62 | 259 | 3,40 4,20

Tinh dai va ct xién : Cong thuc co ban :

« Khi Q < mRybh, khong can cbt xién dai dat theo ciu
tao vai khoang cach

R,bh2
Q

« Khi Q > mRybh, phdi tinh bt dai tiét dién f, gian
cach a ¢m sao cho

Qw = \/06R,bhlg = Q

u = 0,1m.

) mym R fn
vOi QG = ————
a

« Khi Q > Q,;, phai tinh cOt xién
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Q
= Qxb

m
Fo=—7—"—
mym,R sina

» Cic budc tinh toan thép dai va thép xién :

Ve gian do Q va gidn dd o = il

q 1a tai trong déu trén dam
hy la khoing dit vai b0 Fy,

BANG TINH Q

Tiép tuc dit thép xién cho dén o

< Oyp

= m.Rg.b.h, CHO
DAM 1 HANG COT THEP BETONG 200

bh
o \\ "
- N&u o < Ry thl b3 tri dai theo khoang cich b | % 25 30 40 48 50 60
0,10R;h, 10 1.050 | 1.380 | 1.700
a=—QF 15 2550 | 3500 | 4000
20 4660 | 5310 | 5950 | 7210

N&u o > Ry thi chon dai sao cho

}O,6R
O £ Oy = uk
b

Néu o > oy, thi theém cbt xién theo

1

BANG TINH Qu = V0,6.R,.b.h3.q, CHO DAM
1 HANG THEP BETONG 200 DAI DON &6 a200 (kg)

g — Oxp ~ h 20 25 30 40 45 50 60
- b\
FO] = ] bho >
mMym,R,sina 10 2780 | 3630 | 4470
e . 15 5500 | 7550 | 8600
- Néu trr di doan da dit Fp) ma o con Ién hon oy, thi 20 630 | 8700 | oeoo | 11180 | 13s00
phél thém cOt xién FOZ '—'_Fo] - AFO
. qh,
vOi AF, = ——————
mym,R,sina

110




0,10Rh,,

BANG TINH ¢ = ——— CHO DAM MOT HANG

a
CcOT THEP BETONG SO HIEU 200 (kg/em?)

20 25 30 35 40 45 50 55 60

165 | 21,5| 26,5 | 31,5 365 415 46,5 | 51,5 | 56,5

15 [10.99|14,33{17,6620,99(2433| 2768 |3099|34,3337,66

= 20 | 8,25 | 10,75(1325|1575|1825| 20,75 |23,25|25,75|28,25

25 | 6,60 | 860 |1060!1260(14,60| 1660 |18,6020,60 22,60

. , 0,6R mpym,R,nf
BANG TINH oyxp = \] v, HTaa T
b a

DAl DON ®6 BETONG SO HIEU 200 (kg/em?)

i 10 12 15 18 20 22 25 30

15 | 1943 | 17,70 | 1589 | 14,50 | 13,75 | 13,10 | 12,50 | 11,22
20 | 1686 | 1540 | 13,78 | 1256 | 1192 | 1135 | 1066 | 9,75
25 | 1510 | 13,78 | 1230 | 11,23 | 1068 | 10,16 | 9.55 8,70

IV.1.6.12. Usn don md cit chit T.

1. Trwang hop 1 bn .
Truc trung hoa & trén canh [ -'AVWWE\
_ N7y, c
h, . 2=
M < mRybghn | By - ) a
‘ 2 S B
=24
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Ruhnhn

hay Fa <
myR,

Tinh hoan toan nhu ddm chi nhit, thay b = b,
2. Truong hap 2

M> mRub,,h,,(ho - 1‘22) t//;}/n/)/»*_jLT
/_c
Rybohy, XI l Fa | 2
hay  Fo > _m;R‘; “to—e ;

+__5;7L
a. Cong thie co bén :

M = m(M; + Mcp)

X
vGi M, = Rubx(ho - —) = A,bhZ
2

h
MCB = 0)8 Ru(bn - b)hn(ho - l) = maRanﬂ(ho -
2

b. Thit twe tinh 1odn -

Mcg

h,
m,R, (ho - ;)

. Tim MCB; Tinh Faz =



- MCB va A] = -
bh2

. Tir Ay tra ra u, va tinh F;; = u;bh,
. Cudi cing F, = F;; + Fjp

* Digu kién phai nghiém S, < 0,85, hay

bn hn Ru
Hmax = |08{— - 1|— + 0,55
b h, m,R,

3. Chon mat cft : bi&t b,, hy, M tim b, h, F,.
- Gia dinh b, wy cho u = 1,0 (tr 0,9 d&n 1,8)
- Tinh h, theo cOng thuc sau :

m, R, 1700 2100 2400
h 80/ M | 70\/ M 67\! M
° mb u mb u mb u

Chiy M =Tmb=cmu=%

Cb h,, dinh h va tinh lai nhu trén.
4. Kiém tra créng d6  biét by, hy, b, h, F,, Ry, Ry, tinh M

- Kiém tra ¢t < ppaysn€u lém hon thi phan thira ra khimg khong
tinh md chi ldy



bh,
Fy = tma—— @& tinh.
100

- Biét F,, xét xem thudc iruong hgp 1 hay trudng hop 2
G trén dé tinh ra M.

IV.1.6.13. Usn kép.

a. Céng thur co bdn :

T

F.o

il
M=mRubx(ho-§-) + AN

o)

+ mR, F, (ho - 2) b

X
= mm,R,F, (ho - E)

i

Ditu kién u0n kép phéi thdéa man :
1. Ung v6i Sy, < 0,8S, hay x < 0,55 h, thi
R,
u-u <055 —
maRa
2 x = 22 tuc la F:., thuyc sy chju nén.

3 M < 05mR,bh2 hay A = < 05 R,

mbhcz,
khi A > 04 R, phai tinh c0t thép kép.

khi A > 05 R, chi cin ting mac bétong.



h. Thit tir tinh todn - E M
a =

1. Biét b, h, Ry, Ra, M tim Fs va Fy m.m,R,(h, — ")

] .. . X 3. Biét b, h, Ry, R, Fo, Fy tim M (kiém tra mat c&t)
Tan dung bétdng chiu nén ldy — = 0,55
hq, - Thong thudng tinh M nhu sau :
M 2 x
T 0,4Rbhg F R, M = mR.b, (h,, - —) + mm,R,F (h, - @)
F, = ——— voi g0 = — < 0,11 2
m, R, (h, — a’) bh, myR, R
. a a
R, ‘ ¥, R, Vi X = (u -’y —— hy va 055 hy > x = 29
F, = 0,55 — bh, + F,vdiu = — < 066 —— Ry

myR, bh, m,R,
- i < M [ - ! 3 i
2. Bit b, h, Ry, Ra M. Fa fim Fe Khi x < 2a" ldy Z hy - @' va tinh

M = mm,R,F,(h, - a)

. . ) : y s M )
- CoFatinh ra M= maRsFa (ho -a)va Mi ="M - Khi F, qui nhigu x > 0,55 hy thi ly
M, R M = 04m R,bh,> + mm,R,F ,(h, - a')
u
- Tinh A} = — tra u; kiém tra u; < 0,55 } D ,
bhf, m,R, Trong moi truong hgp :
. 2
Vi F, = ubh, + F, M < 0,5m.R,bh2
R . 2 A A
- Khig; > 055 —— thi F, khong di va phai tinh lai Iv.2. TINH SAN BETONG
. m:R, San betong c6 bé diy nhod so vdi bé rdng cho nén chi tinh
rur tren. montent chiu udn con bd qua luc cit; ham luong cBt taép
- Khi x = 22" hay M; < 2Ryba’ (h, - ) trong san ciing rit nhd so vdi dam hadc cdt cho nén caich tinh
Thl Z1 = ho - @' 1a phai tang F, dé cho Z1 = ho - 8’ theo: cling don gian.
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IV.2.1. SAN BETONG KHONG COT THEP

Be rong san thuong ldy b = 1m = 100cm.

Bé d3y san la h cm, modul chdng ubn 12 :

bh*  100n? )
W=—=—=1667h
6 6
L3y moment udn la M kgm = 100 x M kgem

, M 100M
tachy = — =

<
W 16,67h%

Dai voi ba loai hétdng s6 hieu 100, 150 va 200 thi R,
tri sO la 55,80 va 100 ta lap dugc bang tinh sau :

BANG M(kgm) CHO PHEP CUA
SAN KHONG COT THEP

h [em] 5 6 7 8 9 10

h2
B&ton 25 36 49 64 81 100
100 230 330 450 587 742 917
150 333 480 653 853 1080 1333
200 417 600 B17 1067 1350 1667

IV.2.2. SAN BETONG COT THEP
C6 M ta chon h, 13y b = 100 cm va :
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Il

ho h-15khih< 10cm
ho = h-2khih =10 cm

Va tinh theo trinh ty sau :

_ M(kgem) _ Mkgm)

T S

Tinh A

Tuy theo bétdng va thép tra ra u; riéng doi véi bétdng
A M

200, thép CT3 ta ¢o thé lay x =

20 20n2
Va tinh ra dién tich thép trén mét dai san

bh, M
Fa=p.—=_—""
100 20h,

Va lap dugc bang tinh sau :
BANG Fp (cm’im) CUA SAN BETONG 200 THEP CT3

M
hh) 100 | 200 (300 | 400 |500 | 600 | 700 { 800 {900 (1000

5(3,5) 1,43 | 256{420|571]7.14|857|100]| - .
6(4,5) 111 {222|333|444|556 (667778883 |100]| -
7(5,5) 091 |1.82|273|364|455|5466.36(727 8,18 | 9,09
8(6,5) 0771154231 |308|385|462|538|6,15(6,92]7.69
9(7,5) 0.67 | 1.33|200 | 267 |333|4,00|4.67 5331600667




100
Ldy betdng 150 thép tang theo ty 1@ — = 1,25
80

2100
Vdi thép 2400 thép gidm theo ty & —— = 0,875
2400

Khi tinh ra F, ta bd tri ¢t thép cho san.

Thudng chon tr 5 dén 10 cay cho lm dai san.

IV.2.3. SAN LIEN TUC
Khi san vuqt.qua hai nhip ma chiéu rdng nhd hon mot
nira chidu dai. thl tinh theo san lién tuc. Tinh ndi luc nhu do6i
voi dam lién tuc
Tinh cOt thép ti€n hanh nhu trén.
BO trf cOt thép cho nhip va cho gdi cau chd y theo hai
cich sau :
- COt thép phan ly : thép nhip va thép gbi bd trf thanh
vi riéng biét.
- COt thép k&t hgp : Thép nhip va thép gdi lién két theo
nguyén tic sau :
+ Thép nhip chi dugc ubn mdt nia 1én gdi
+ Thép nhip con lai t5i thigu 3 cly trén mét dai

+ Néu hai nhip cung ubn lén g6i thl phéi sen ké nhau.

+ Thép mi ting cuong nén bing s thép nhip
+ Moc thép gbi bé 90° chdng xudng cp pha.
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Iv.2.4. SAN GOI TU PHIA

Khi san duc lién vadi hé¢ dam va ty 1€ hai chidu cua san
nho hon hay bing 2 thl phai tinh theo san gfi ti phia, c6 nghia
Ia san 1am viéc hai chigu va cdt thép ci hai chiu d&u chju lyc.

Tuy theo vi tri cia san ma phan ra 9 loai nhu sau :
2 j 3 /
E %
X

Moment hai chiéu tiy thudc ty s8 7, /1

Tay theo loai san va ty s3 trén ta tra ra cAc hé s gy, Py,
x va tinh :

Moment nhip :
My = piq - I
My = o . Iy
Moment gdi c¢6 3 loai

1 1
Ma=—19% +—x9% & oy 2
A= g X19 fix 6 X29 {2 A 4 B £,




1

Mg

1
2 2 X Fay A&
pEal Iy + o7 1 B W e, 8 L c ¥

1

1
Me = — 39 5 + — xq 8 ¢, 2 3
24 24 I A & oo
du 1a chitu y thay x; bang (1 - x).
Va tinh ra moment g8i vdi clc /y

Khi da c6 moment, viéc tinh cdt thép theo trinh ty nhu
én. Can chu ¥ ring néu M, 16n thi ta dit cdt thép chiBu x &
udi vdi h, = h - 1,5, con thép chiBu y dat trén va phai tinh
3i h, = h - 2.5, néu khong sé thi€u thép theo chidu y. Cac gdi
hi lam viéc mdt chiéu nén déu ldy h, = h - 1.5

V.2.5.HAM LUQONG COT THEP MIN, MAX VA HOP LY
CUA SAN
Dol véi san béténg cit thép :
Hmin = 03} Umax = 0.8 ppgpry = 0.5
Nhu vay déi v&i bétdng 200, cbt thép CT3
a co My, = 0,3 x 20h2 = 6h2
Mpax = 0,8 x 20n; = 16h
max — WO X o = 16hg

Mpopig = 0,5 x 20h3 = 10h3
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Va 1ap dugc bang tinh sau :
BANG M(kgm) KHONG CHE SAN BETONG 200, CT3

h(cm) 5 6 7 8 9

hy(cm) 3.5 45 55 6,5 75
Muin 73,5 1215 1815 2535 337.5
M, ax 196.,0 324.0 4840 676,0 900,0

My 122,5 2025 3025 4225 562.5

D&i vdi bétong 100 hay 150 thi cac tri sO trén gidm theo
ty 18 0,55 va 0,80, con dbi voi ¢t thép CTS thi cac tri sO trén

ting theo ty 1€ 1,15.

IV.2.6. SAN GOl BA PHiA

NS
EN
x

Ly
OIS

il

q

My = P
My = ayP
Mgé’i x = - PP

Mg5i y = - /Byp

P=1£4.ly.q




Chidu hing y

chieu hing x

/y//x a, ay B f;y e a, By ﬁy
1.0 0,0099 | 0,0457 | 0,0510 | 0.0853 | 0.0457 | 0.0099 | 0.0853 | 0,0510
1.1 0,0102 | 0,0492 | 0,0574 | 0,0930 | 06,0421 | 0.0094 | 0,0770 | 0,0448
1.2 0,0102 | 0,0519 { 0,0636 | 0,1000 { 0,0389 | 0,0087 | 0.0712 | 0,0397
1.3 0.0100 | 0,0540 } 0.0700 { 0,1062 ] 0,0362 | 0,0079 | 0,0658 | 0,0354
1,4 0,0097 | 0,0552 } 0.0761 | 0,1115] 0,0336 | 0.0070 | 0.0609 | 0,0314
1,5 0.0093 | 0,0556 | 0,0821 | 0,1155 10,0311 | 0.0059 | 0.0562 | 0,0279
IV.2.7. SAN CHIU MOT LUC TAP TRUNG
EX MX = aXP 7
Z [N
p My = «/P y
eg L = y y
B Mg6| x = - BP g N
L
=4 Mgsi y = - fyP
Bon phia ty do Bon phia ngam
1,01y rty a, 1, a, B, B,
-
1.0 0.146 0.146 0,108 0.108 0.094 0.094
1.1 0.162 0.143 0,118 0.144 0.113 0.083
1.2 0.179 0.141 0,128 0.100 0.126 0.074
1.3 0,198 0.140 0,136 0,096 0.139 0.063
1.4 0214 0.138 0,143 0.092 0,148 0,055




Mg
Mg

Gy T -

y «, 0, a, B B,
0,230 0.137 0.150 0,088 0,156 0,047
0.244 0,135 0.156 0.086 0,162 0,040
0,258 0,134 0.160 0,083 0,167 0,035
0,270 0,132 0.162 0,080 0,171 0,030
0,280 0.131 0.165 0,078 0,174 0,026
0,290 0,130 0.168 0,076 0,176 0,022

IV.2.7. SAN DANG DAC BIET
Ily y
P=qg— P=q—
2
£x + £x 4+ q




Tam giac ké

Tam giac ngam

Tai tam giac

1/l

ay

(ly

9y

By

By

ay,

Yy

0.5

0,0396

0.0209

0.0187

0.0089

0.0356

0,0210

0,0404

0,0273

0,55

0,0404

0,0224

0.0203

0,0110

0,0365

0.0245

0,0407

0,0289

06

0,0411

0.0236

0,0208

0,0123

0,0370

0,0267

0,0408

0,0300

0.65

0,0418

0,0249

0.0211

0,0133

0.0372

0,0290

0,0408

0,0312

0.7

0,0424

0,0260

0,0211

0,0142

0.0372

0.0310

0,0409

0.0328

0.75

0,0428

0,0272

0,0210

0,0148

0,0371

0,0328

0.0410

0,0333

0.8

'0,0432

0,0284

0.0207

0.0153

0,0367

0,0344

0,0409

0,0343

0.85

0,0433

0,0298

0.0205

00157

0,0361

0,0361

0,0408

0,0353

0.9

0,0433

0,0310

0.0202

0.0159

0.0354

0,0372

0,0405

0.0362

0.95

0,0431

0,0320

0,0188

0,0162

0.0346

0,0384

0,0399

0.0369

1.0

0,0428

0.0332

0.0196

0,0164

0,0338

0,0392

0,0391

0,0377

118



Tam

pidc ke

Tam gidc ngam

Tai tam giac

Gy

Ay

a,

Ay

By

By

Ay

fly

1.1

0,0421

0,0355

0,0190

0,0168

0,0321

0,0407

0,0375

0,0388

1.2

0,0413

0,0369

0,0184

0.0171

0,0303

0,0416

0,0358

0,0397

1.3

0.0404

0,0376

0,0178

0,0174

0.0284

0,0423

0,0343

0,0405.

1.4

0,0394

0,0378

00171

0.0177

0,0265

0.,0429

0,0328

0.0409

1.5

0,0385

0,0378

00164

00178

0,0246

0.0432

0.0314

0.,0411

1.6

0,0375

0,0378

0,015t

0,0180

0,0225

0,0434

0,0302

0.0411

17

0,0366

0,0378

0.0149

0,0181

0,0206

0.0434

0,0283

0.0408

1.8

0,0355

0.0377

0.0140

0,018t

0,0186

0,0430

0,0273

0,0406

0.0342

0.0377

0,0130

0,0181

0.0167

0,0424

0,0276

0,0403

2,0

0,0324

0,0377

00117

0,018t

0,0148

0,0413

0,0268

0,0398




BANG IV.1. San gdi tir phia L/ #x Py X L/l Px ¢y X
2 0,90 0,0291 0,0452 0,396 1,50 0,0721 0,0142 0,835
My = ox.q.Lx 0,92 0,0306 0,0435 0,417 1,52 0,0732 0,0137 0,842
My = ¢,.q. Ly2 e 0,94 0,0321 0.0417 0,437 1,54 0,0743 0,0132 0,849
4 0,96 0,0336 0,0400 0,458 1,56 0,0754 0,0128 0,855
ax = X.q T 0,98 0,0351 0,0382 0,478 1,58 0,0865 0,0123 0,862
gy = (1-X).q o 1,00 0,0365 0365 0,500 1,60 0,0776 0,0118 0,868
1,02 0,0380 0352 0,521 1,62 0,0787 0,0114 0,873
1,04 0,0395 0339 0,540 1,64 0,0797 0,0110 0,879
LylLx x Py X 1,06 0,0410 0326 0,559 1,66 0,0808 0,0107 0,884
0.50 0,0059 0,0946 0,059 1,08 0,0425 0313 0,576 1,68 0,0818 0,0103 0,885
0,52 0,0068 0,0919 0,068 1,10 0,0440 0,0300 0,594 1,70 0,0829 0,0099 0,893
0,54 0,0077 0,0893 0,078 1,12 0,0454 0,0290 0,611 1,72 0,0838 0,0096 0,897
0,56 0,0086 0,0866 0,089 1,14 0,0469 0,0279 0,628 1,74 0,0847 0,0092 0,901
0,58 0,0095 0,0839 0,101 1,16 0,0484 0,0269 0,644 1,76 0,0856 0,0089 0,905
0.60 0.0105 0.0813 0.115 1,18 0,0499 0,0258 0,659 1,78 0,0865 0,0085 0,909
0,62 0,0116 0,0786 0,129 1,20 0,0514 0,0248 0,675 1,80 0,0873 0,0082 0,913
0.64 00127 00758 0.143 1,22 0,0528 0,0240 0,689 1,82 0,0881 0,0080 0,916
066 00138 00731 0.159 1,24 0,0543 0,0231 0,702 1,84 0,0889 0,0077 0,919
0,68 0,0150 0,0703 0,176 1,26 0,0557 0,0223 0,715 1,86 0,0897 0,0075 0,922
1,28 0,0572 0,0214 0,728 1,88 0,0905 0,0072 0,925
8;2 g'g: gg 006667562 g';i": 1,30 00587 0,0206 0,741 1,90 0,0912 0,0070 0,929
0'74 0.0188 00628 0.230 1,32 0,0601 0,0199 0,752 1,92 0,0919 0,0068 0,931
0'7 6 0.0201 00603 0.249 1,34 0,0615 0,0192 0,762 1,94 0,0926 0,0066 0,933
0'78 00 14 0 0579 0270 1,36 0,0629 0,0185 0,773 1,96 0,0933 0,0063 0,936
' ' ' ' 1,38 0,0643 0,0178 0,783 1,98 0,0940 0,0061 0,938
0,80 0,0227 0,0555 0,291 1,40 0,0657 0,0171 0,799 2,00 0,0946 0,0059 0,941
0,82 0,0240 0,0534 0,312 1,42 0,0668 0,0165 0,802
0,84 0,0253 0,0514 0,332 1,44 0,0682 0,0159 0,812
0,86 0,0266 0,0493 0,353 1,46 0,0695 0,0154 0,820
0,88 0,0279 0,0472 0,375 1,48 0,0708 0,0148 0,827
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BANG IV.1. San g(‘)’i tir phia Lk $x Py X L/ Px Py X
o 0,90 0,0280 0,0352 0,621 1,50 0,0526 0,0079 0,926
My = ¢x-q.Lx 092 0,0291 0,0336 0,641 1,52 0,0530 0,0076 0.930
My = oy-a- byl o 7 006 | oostz | oosos | oes | tss | ooess | ooos | o0se7
ax = X.q ™ 0,98 0,0323 0,0288 0,697 1,58 0,0542 0,0066 0.940
q = 1-X).q % 1,00 0,0334 0,0272 0,714 1,60 0.0546 0,0063 0.942
1,02 0,0334 0,0260 0,729 1,62 0,0550 0,0061 0,945
1,04 0,0354 0,0247 0,744 1,64 0,0554 0,0058 0,948
Lyllx Px Py X 1,06 0.0364 0,0235 0,759 1,66 0,0559 0,0056 0.950
0.50 0,0071 0.0866 0,135 1,08 0,0374 0,0222 0,772 1,68 0,0563 0,0053 0,952
0,52 0,0080 0,0839 0,155 1,10 0,0384 0,0210 0,785 1,70 0,0567 0,0051 0,954
0,54 0,0089 0,0812 0,176 112 0,0393 0,0201 0,798 1,72 0,0571 0,0049 0,956
0,56 0,0099 0,0784 0,197 1.14 0,0402 0,0191 0,809 1,74 0,0575 0,0047 0,958
0,58 0,0108 0,0757 0,220 1,18 0,0411 0,0182 0,819 1,76 0,0578 0,0046 0,960
0.60 0.0117 0.0730 0.045 1,18 0,0420 0,0172 0,829 1,78 0,0582 0,0044 0,962
0.62 0.0127 00700 0275 1,20 0,0429 0,0163 0,838 1,80 0,0586 0,0042 0,963
064 00138 0.0671 0.299 1,22 0,0437 0,0156 0,847 1,82 0,0589 0,0041 0,965
066 0.0148 0.0641 0,322 1,24 0,0444 0,0149 0,855 1,84 0,0592 0,0039 0,966
0,68 0,0159 0,0612 0.347 1,26 0,0452 0,0141 0,863 1,86 0,0594 0,0038 0,968
1,28 0,0459 0,0134 0,870 1,88 0,0597 0,0036 0,969
8'32 8'8: gg 8'8225 8%2 1,30 0,0467 0.0127 0.877 1.90 0,0600 0,0034 0970
074 00191 00531 0.430 1,32 0,0473 0,0122 0.884 1,92 0,0601 0,0032 0,971
076 0.0202 00506 0.456 1,34 0,0480 0,0116 0,890 1,94 0,0602 0,0031 0,972
078 00213 0.0480 0.481 1,36 0,0486 0.0111 0,895 1,96 0,0604 0,0030 0,973
' ' ' ' 1,38 0,0493 0,0105 0,901 1,98 0,0605 0,0029 0,974
0,80 0,0224 0.0455 0,506 1.40 0,0499 0,0100 0,906 2,00 0,0606 0,0027 0,976
0,82 0,0235 0,0434 0,529 1,42 0,0504 0,0096 0,910 —
0,84 0,0246 0,0414 0,553 1.44 0,0510 0,0092 0,915
0,86 0,0258 0,0393 0,578 1,46 0,0515 0,0087 0,919
0,88 0,0269 0,0373 0,600 1,48 0,0521 0.0083 0,923
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BANG 1V.1. San gdi tir phia L/ # ¢y X L/ #x Py X
9 0.90 0.0206 0,0389 0,208 1,50 0,0630 0.0152 0,668
My = vy.q. Lx 0.92 0,0219 0,0378 0,224 1,52 0.0642 0,0148 0,678
M, = o,.q. Ly . ) 0.94 0,0233 0,0367 0,239 1,54 0.0655 0,0143 0,688
y| 2 0.96 0.0246 0,0356 0,255 1,56 0,0667 0,0139 0,699
0x X.q e 0.98 0.0260 0,0345 0,270 158 0.0680 0.0134 0,709
ay 1-X).q Jraswa=:y 1,00 0.0273 0,0334 0,286 1,60 0,0692 0,0130 0,719
1,02 0,0287 0,0324 0,303 162 0.0704 0,0126 0,729
— 1,04 0.0301 0.0314 0,319 1,64 0,0715 0,0123 0,739
Lyl ¢x ¥y X 1,06 0.0316 0,0305 0,336 1,66 0,0727 0,0119 0,748
0,50 0.0027 0.0506 0.024 1,08 0.0330 0,0295 0,352 1,68 0.0738 0,0116 0,758
0,52 0,0033 0.0597 0,029 1,10 0.0344 0,0285 0,369 1,70 0.0750 0,0112 0766
0,54 0,0038 0,0588 0.034 1,12 0,0359 0.0277 0.387 1,72 0,0760 0.0109 0,776
0,56 0,0044 0,0579 0,039 1,14 0,0374 0.0268 0,405 1,74 0,0770 0,0106 0,784
0,58 0,0049 0,0570 0,044 1.16 0.0388 0,0260 0,423 176 0,0780 0.0102 0,793
1.18 0,0403 0,0251 0,441 1,78 0.0790 0,0099 0,801
0,60 0.0059 0,0561 0,049
062 0.0063 0.0550 0.057 1,20 0.0418 0,0243 0,459 1.80 0,0800 0,0096 0,809
064 0.0071 0.0539 0.065 1,22 0,0433 0,0236 0.474 1,82 0,0809 0,0093 0814
066 00078 0052 0072 124 0.0447 0,0229 0,488 1,84 0,0818 0,0091 0,819
068 0.0086 00512 0.080 1,26 0.0462 0,0221 0,503 1,86 0,0827 0,0088 0,825
1,28 0,0476 0,0214 0,517 1,88 0,0836 0,0086 0,830
0,70 0,0094 0,0507 0,088 1,30 0,0491 0,0207 0,532 1,90 0,0845 0,0083 0,835
0,72 0,0104 0,0495 0,099 1,32 0,0505 0,0201 0,546 1,92 0,0853 0,0081 0,841
0.74 0.0114 0,0483 0,109 1,34 0,0519 0,0195 0,561 1.94 0,0861 0,0078 0,847
0,76 0.0125 0,0472 0,129 1.36 0.0533 0,0189 0,575 1.96 0,0869 0,0076 0,853
0.78 0.0135 0.0460 0,130 1.38 0,0547 0.0183 0,590 198 0,0877 0,0073 9,859
0,80 0,0145 0,0448 0.141 1.40 0.0561 00177 0,604 2.00 0,0875 0.0071 0,865
0.82 0,0157 0,0436 0,154 1.42 0.0575 00172 0,617
0,84 0,0169 0,0424 0,168 1,44 0,0589 0,0167 0,630
086 | 00182 0.0413 0.181 1,46 0.0602 0,0162 0.642
088 | 00194 0,0401 0,195 1,48 0.0616 0,0157 0,655
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BANG 1IV.2, San gffi tur phia L/ Px Py X L/ L/ #x Py
9 0,90 0,0235 0,0246 0,766 1,50 0,0353 0,0044 0.962
My = px-q. Lx —— 0,92 00241 | 00233 0,781 152 00355 | 00042 | 0964
M, = py.q. Ly? Ly ,:EE 0.94 0,0248 0,0219 0,795 154 0.0357 0.0040 0.966
< 0.96 0.0254 0.0206 0,809 1,56 0,0358 0,0039 0.967
ax = X.q A— 0,98 0,0261 0,0192 0,821 158 0.0360 0,0037 0,969
gy = (1-X).q Lf]i 1,00 0,0267 0,0179 0,833 1,60 0,0362 0,0035 0,970
: 1,02 0,0272 0,0170 0,844 1,62 0,0363 0,0034 0,972
1,04 00277 0,0161 0,853 164 0,0365 0,0032 0,973
Lk Px Py X 1,06 0,0283 0,0151 0,862 166 0,0366 0,0031 0,975
0.50 0.0073 0.0801 0.238 1,08 0.0288 0,0142 0.871 168 0,0368 0,0029 0,976
0,52 0,0081 0,0765 0,267 1,10 0,0293 00133 0,880 1,70 0,0369 0,0028 0977
0,54 0,0089 0.0729 0,298 1,12 0,0297 00126 0,887 1,72 0,0370 0,0027 0,978
0,56 0,0098 0,0693 0,330 114 0,0301 0,0119 0,893 1,74 0,0371 0.0026 0,979
0,58 0,0106 0,0656 0,361 1,16 0,0305 0,0112 0,900 1,76 0,0372 0,0024 0,980
1,18 0,0309 0,0105 0.906 1,78 0,0373 0,0023 0,981
0,60 0,0114 0,0620 0,393
062 00123 0.0587 0.424 1,20 0,0313 0.0098 0,912 1,80 0.0374 0,0022 0,981
064 00131 00857 0.454 1.22 0.0316 0,0093 0,917 1,82 0,0375 0,0021 0,982
066 00140 00526 0.485 1,24 0,0320 0,0088 0,922 1,84 0,0376 0,0020 0,983
068 00148 00494 0516 1,26 0,0323 0,0084 0,926 1,86 0,0377 0,0020 0,984
1,28 0.0327 0,0079 0,931 1,88 0,0378 0,0019 0.984
0,70 0,0157 0,0463 0,546 1,30 0,0330 0,0074 0,935 1,90 0,0379 0,0018 0,985
0,72 0,0167 0,0438 0,574 1,32 0,0333 0,0071 0,938 1,92 0,0380 0,0017 0,986
0,74 0,0173 0,0413 0,600 1,34 0,0335 0,0067 0,941 1.94 0,0381 0,0017 0,986
0,76 0,0182 0,0388 0,626 1,36 0,0338 0,0064 0,945 1,96 0,0381 0,0016 0,987
0,78 0,0190 0,0363 0.649 1,38 0.0340 0,0060 9,948 1,08 00382 | 00016 0,987
0.80 0,0198 0,0338 0,671 1,40 0,0343 0,0057 0,950 2,00 0,0383 0.0015 0,988
0,82 0,0205 0,0320 0,693 1,42 0,0345 0,0054 0,953 ~
0,84 0,0213 0,0301 0,714 1,44 0,0347 0,0052 0,956
0,86 00,220 0,0283 0,732 1,46 0,0349 0,0049 0,958
0,88 0,0228 0,0264 0,750 1,48 0,0351 0,0047 0,960
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BANG IV.2. San goi ti phia Lk #x Py X Lk, P 2y X
0 0,90 0,0130 0,0295 0,116 1,50 0,0512 0,0143 0,505
My = px.q.Lx s 0,92 0,0140 0.0289 0,126 1,52 0,0525 0,0139 0,518
M, = p,.q. Ly? | 3/ 0,94 0,0150 0,0284 0,136 1,54 0,0539 0,0136 0,530
Y 0,96 0,0160 0,0278 0,147 1,56 0,0552 0,0132 0,543
ax = X.q T, 0,98 0,0170 0,0273 0,157 1,58 0,0566 0,0129 0,555
gy = (1-X).q gﬂﬁﬂg 1,00 0,0180 00267 0,167 1,60 0,0579 0,0125 0,568
1,02 0,0192 0,0261 0,179 1,62 0,0591 0,0122 0,579
1,04 0,0204 0,0255 0,191 1,64 0,0603 0,0119 0,590
Ly/by #x Py X 1,06 0,0216 0,0250 0,203 1,66 0,0615 0,0115 0,601
0.50 0.0015 0.0389 0.012 1,08 0,0228 0,0244 0,215 1.68 0,0627 0,0112 0,612
0,52 0,0018 0,0380 0,015 1,10 0,0240 0,0238 0,227 1,70 0,0639 0,0109 0,623
0,54 0,0021 0,0377 0,017 112 0,0253 0,0233 0,241 1,72 0,0651 0,0106 0,631
0,56 0,0024 0,0373 0,020 1,14 0,0266 0,0228 0,255 1,74 0,0663 0,0104 0,639
0,58 0,0027 0,0370 0,022 116 0,0279 0,0222 0,268 1,76 0,0675 0,0101 0,647
1,18 0,0292 0,0217 0,282 1,78 0,0687 0,0099 0,655
0,60 0,0030 0,0367 0,025
062 0.0035 0.0363 0,029 1,20 0,0305 0,0212 0,296 1,80 0,0699 0,0096 0,663
064 00039 00359 0033 1,22 0,0319 0,0207 0,309 1,82 0,0710 0,0093 0,675
066 00044 00354 0037 1,24 0,0332 0,0202 0,322 1,84 0,0720 0,0091 0,687
068 0.0048 0.0350 0,041 1,26 0,0346 0,0196 0,336 1,86 0,0731 0,0088 0,699
1,28 0,0359 0,0191 0,349 1,88 0,0741 0,0086 0,711
0,70 0,0053 0,0346 0,045 1,30 0,0373 0,0186 0,362 1,90 0,0752 0,0083 0,723
0,72 0,0060 0,0341 0,051 1,32 0,0387 0,0182 0,376 1,92 0,0762 0,0081 0,731
0,74 0,0066 0,0336 0,057 1,34 0,0401 0,0177 0,390 1,94 0,0771 0,0079 0,739
0,76 0,0073 0,0332 0,064 1,36 0,0414 0,0173 0,405 1,96 0,0781 0,0072 0,746
0,78 0.0079 0,0327 0,070 1,38 0,0428 0,0168 0,419 1,98 0,0790 0,0075 0,754
0,80 0,0086 0,0322 0,076 1,40 0,0442 0,0164 0,433 2,00 0,0800 0,0073 0,762
0,82 0,0095 0,0317 0,084 1,42 0,0456 0,0160 0,447
0,84 0,0104 0.0311 0,002 1.44 0,0470 0,0156 0,462
0,86 0,0112 0,0306 0,100 1,46 0,0484 0,0151 0,476
0,88 0,0121 0,0300 0,108 1,48 0,0498 0,0147 0,491

123



BANG 1V.3. San goi tir phia L #x Py X Lyl #x ¢y X
5 0.90 0.0190 0.0254 0.567 1,40 00322 0,0072 0.885
My = ¢x.q. Lx 0,92 0,0197 0,0243 0,589 1,42 0.0325 0,0069 0,890
M, = ¢, .q. Ly 4 2 094 0.0204 0,0232 0.610 1,44 00328 0,0066 0,896
y y w7 5 ¢ 0.96 0.0212 0.0220 0,630 1,46 0,0331 0,0063 0.901
x = X.q ; 0.98 0.0219 0,0209 0,648 1,48 00334 0,0060 0.906
@ = 1-X.q Q:x:tiaszg 1,00 0,0226 0,0198 0,667 1,50 00337 0,0057 0.940
1,02 0.0232 0,0189 0,684 1,52 0.0339 0,0055 0,914
_ 1,04 0.0238 0.0180 0,699 1,54 00341 0,0053 0918
Ly/lx Px Py X 1,06 0,0245 0,0171 0,715 1,56 0,0344 0,0050 0,922
050 00038 00560 0111 1,08 0,0251 0.0162 0731 1,58 0.0346 0,0048 0,926
052 0.0045 0.0545 0427 1,10 0.0257 0.0153 0745 1,60 0,0348 0.0046 0.929
0,54 0,0052 0,0529 0,144 1,12 0,0262 0,0146 0,760 1.62 0,035C 0,0044 0,832
0,56 0,0058 0,0514 0,163 1,14 0,0267 0,0139 0,773 1,64 0,0352 0,0042 0,935
0.58 0.0085 0.0498 0.183 1,16 0.0273 0.0133 0785 1,66 0,0353 0,0041 0.938
1,18 00278 0.0126 0.796 1,58 0.0355 0.0039 024’
0,60 0.0072 0,0483 0,206 1,20 0.0283 00119 0.806 1,70 0.0357 0,0037 0,943
062 0,0080 00467 0,228 1,22 0.0287 00114 0.816 1,72 00359 00035 0,946
064 0,0087 0.0450 0.252 1,24 0.0292 0,0108 0.825 174 00360 0,0034 0,948
066 0.0095 00434 0.276 1,26 0,0296 0,0103 0.834 1,76 0,0362 0,0033 0.950
068 0.0102 00417 0300 1,28 0,0301 0,0097 0,843 1,78 0.0363 0,0031 9.952
0,70 0,0110 0,0401 0.324 1,30 0,0305 0,0092 0,851 1,80 0,0365 0,0030 0,954
072 00118 0,0385 0.349 1,32 0,0308 0,0088 0,859 1,82 0,0366 0,0029 0,956
074 00126 0.0370 0.373 1.34 00312 0,0084 0.866 1,84 0.0367 0,0028 0.958
076 0.0135 0.0354 0,400 1,36 0.0315 0,0080 0,872 1,86 00369 0,0026 0,960
078 0,0143 00339 0.425 1,38 0,0319 0,0076 0.878 1,88 0.0370 0,0025 0.962
0.80 00151 00323 0,450 1,90 0,0371 0,0024 0,963
082 00159 00309 0.476 1,92 00372 0,0023 0,965
0.4 00167 00295 0500 1,94 00373 0,0022 0.966
086 00174 00980 0a00 1,96 00375 0,0022 0,967
' ' ' ' 1,08 0,0376 0.0021 0.968
088 00182 0.0268 0,545 2,00 0,0377 0.0020 0,970
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BANG 1V.3. San g6i ti phia L Px Py X Ll Py Py X
0 0.90 0,0150 0,0260 0,248 1,40 0.0391 00116 0657
My = ¢ox.q.Lx i 0,92 0,0160 0,0253 0,265 1,42 0,0398 0,0112 0,669
_ 7 094 0.0169 0,0246 0,282 1,44 0,0406 0,0108 0,681
My Py - Q- Ly2 Ly 5 2 0,96 0,0179 0,0240 0,299 1,46 0,0413 0,0105 0,692
x = X.q S 098 00188 0,0233 0.316 1,48 0.0421 0,0101 0704
6 = 1-X.q &tm_"mé 1,00 0,0198 0.0226 0,333 1,50 0,0428 0,0097 0716
Lx 1,02 0,0208 0,0219 0.351 1,52 0.0435 0.0094 0.726
1,04 0,0218 0.0213 0,369 1,54 0,0442 0,0091 0,736
Lyl Px oy X 1,06 0.0229 0,0206 0,386 1,56 0,0448 0,0087 0746
050 00020 00377 0.030 1,08 0.0239 0,0200 0.404 1,58 00455 0,0084 0.756
0.52 0.0024 0.0372 0,036 1,10 0,0249 0,0193 0,422 1,60 0,0462 0,0081 0,766
054 0.0028 0,0368 0.042 1,12 0,0259 0.0187 0,440 1,62 0,0468 0,0078 0774
056 0,0032 0,0363 0,048 1,14 0,0269 0,0182 0,458 1.64 0.0474 0.0076 0782
0.58 0.0036 0,0359 0.054 1,16 0.0279 0,0176 0,476 1,66 0,0481 0.0073 0,789
1,18 0,289 0,0171 0,494 1,68 00487 0,0071 0,797
0,60 0,0040 0,0354 0,060 1,20 0.0299 0.0165 0,512 1,70 0,0493 0,0068 0,805
0,62 0.0046 0.0348 0,069 1,22 0,0308 0,0160 0,527 1,72 0,0498 0,0066 0,812
0,64 0,0051 0,0343 0,079 1,24 0,0318 0,0155 0,542 1,74 0,0504 0,0064 0820
0,66 0,0057 0.0337 0,088 1,26 0,0327 0.0149 0,558 176 0,0509 0,0061 0,827
0.68 0.0062 0,0332 0.098 1,28 0,0337 00144 0,573 1,78 0,0515 0.0059 0,835
0.70 0,0068 0,0326 0,107 1,30 0,0346 0.0139 0,588 1,80 0,0520 0.0057 0.842
072 0,0075 0.0319 0,120 1,32 0,0355 0.0134 0,602 1,82 0.0524 0,0055 0,847
0.74 0.0083 0,0313 0,132 1,34 0.0364 0,0130 0.616 1.84 0,0528 0,0053 0.852
0.76 0.0090 0,0306 0,145 1,36 00373 0.0125 0,629 1,86 0,0532 0,0052 0,857
078 0,0098 0,0300 0,157 1,38 0,0382 0.0121 0,643 1,88 0.0536 0.0050 0.862
1,80 0.0540 0,0048 0.867
0.80 0,0105 0.0293 0,170 o Y oo e
0.82 00114 0,0287 0.186
1,94 0,0548 0.0045 0.876
084 0,0123 0,0280 0,201 1.96 0,0552 0.0043 0.880
0.86 0.0132 0,0274 0.217 b 00556 00042 0,585
0.88 0.0141 0.0267 0.232 200 00560 00040 0889
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BANG 1V.3. San goi tir phia L #x Py X L/ #x Py X
) 0.90 0.0143 00217 0,396 1,40 00293 0.0076 0793
My = oy .q. Lx gy 0,92 0,0150 0,0210 0,417 1,42 0,0297 0,0073 0,802
_ 2 094 00158 00202 0,437 1,44 0.0301 0.0070 0,812
My = ¢y.a. Ly Ly © ¢ 0.96 0.0165 00195 0,458 1,46 00304 00068 0,820
ax = X.q 4 0.98 0.0173 00187 0,478 1,48 0,0308 0.0065 0,827
a = 1-X.q g::ln_nrq 1,00 00180 00180 0,500 1,50 00312 0.0062 0,835
X 1,02 0.0187 00473 0,521 1,52 00315 0,0060 0,842
1,04 0.0194 0.0166 0,540 1,54 0,0318 0,0057 0,849
Lyllx Px Py X 1,06 0,0200 0,0160 0,559 1,56 0,0321 0,0055 0,855
050 00023 00367 0,055 1,08 00207 0,0153 0,576 1,58 0.0324 0.0052 0,862
0,52 0,0027 0,0361 0,068 1,10 0,0214 0,0146 0,594 1,60 0,0327 0,0050 0,868
0,54 0,0031 0,0355 0,078 1,12 0,0220 0,0140 0.611 1,62 0,0330 0,0048 0.873
0,56 0,0036 0,0348 0,089 1,14 0,0226 0,0135 0,628 1,64 0,0332 0,0046 0,879
058 0.0040 00342 0.101 116 0,0232 00129 0.644 1,66 0.0335 0,0045 0.884
118 0,0238 0,0124 0,659 1,68 0,0337 0,0043 0.889
060 0,0044 0,0336 0,115 1,20 0,0244 0.0118 0675 1,70 0,0340 0,0041 0.893
062 00050 00329 0129 1,22 00249 00113 0,689 1,72 0,0342 0,0039 0,897
064 0,0055 0,0321 0,143 1,24 0,0255 0,0109 0,702 1,74 0,0344 0,0038 0,901
066 00061 00314 0,159 1,26 0,0260 0.0104 0715 1,76 0.0347 0.0036 0,905
068 00066 00306 0,176 1,28 00266 0,0100 0.728 1,78 00349 0,0035 0.909
0,70 0,0072 00299 0,194 1,30 0,0271 0,0095 0,741 1,80 0,0351 0,0033 0913
0.72 0,0079 0,0291 0,211 132 0,0275 0,0091 0,752 1,82 0,0353 0,0032 0,916
074 00086 00283 0,230 1,34 0,0280 0,0087 0.763 1,84 0,0355 0,0031 0.919
0.76 00092 00274 0,249 1,36 00284 0,0084 0.773 1,86 0,0356 0,0030 0.922
078 0,0099 0.0266 0270 138 0,0289 0,0080 0,783 1,88 0,0358 0,0029 0.925
0.80 0,0106 0,0258 0,291 1.90 0.0360 0,0028 0,928
082 00113 00250 0,312 1,92 00361 0.0027 0.931
0.84 00121 00242 0,332 1,94 0,0363 0.0026 0.933
0.85 00128 0.0233 0255 1,96 0.0364 0.0025 0.936
0.88 00136 0,0225 0.375 1.98 0.0366 0.0024 0,938
' : ' ' 2.00 0,0367 0,0023 0,941
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THI DU IV.1. Tinh san toan khéi

"Mini, san hoi trudong duc toan khéi

Kict. thudce 18 x 16,2 m. Bude cot 3,6 x 5,4.

Choa bé day san 8 cm trén lat gach béng day 4 cm ca

via 16t, ardi trai 2 em.
Ta: “rong tinh toan :
- Trecug lugng san 8 x 25 x 1,1
- Lau vach bong 4 x 20 x 1,1
- T6 via 2 x 20 x 1,1
-- Tai trong dong 300 x 1,3
Cong G

Phéan loai 4 dang san : 4.5.5" va 6.

l
Hé s6 dai réng thong nhat El =15

X

220 kg/m?
88 kg/m>
44 kg/m®
390 kg/m?
742 kg/m?

Tra bang tim b4 s6 va lap bang tinh M

Tu M tinh ra A theo A = M
hZ

Chu ¥ chiéu x ¢6 M 16n hon nén h, = 6,5
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Ta A Unh ¢ = — v tinh ra F, = py,, sau do chon ¢t thép theo dang phan ly.
20)
Tam M Céng thife tinh M A n F, Chon F, chon
. M, 0,0485.742 362 466 11,03 0,552 359 8db8 4,02
M, 0,0096 . 742 . 5.4° 208 6.88 0,344 1,90 8d6 2.26
5 M, 00337 . 742 .36° 324 7.67 0,384 2,50 88 4,02
M, 0,0057 742 5.4° 124 4.10 0,205 113 8d6 226
5 M, 00428 742 .36° 412 9,75 0,488 3,18 B8 4,02
M, 0.0097 . 742 542 210 6,94 0,347 1.91 s8d6 2,26
5 My 00312 742 36° 300 7,10 0,355 2,31 8d8 4,02
M, 0,002 742 5.4° 134 4,43 0,222 1.22 8b6 2,26
1 — 1 —
G3i A M, 0835 742 36° + — .0,910 742 362 867 20,52 1,026 6.67 8® 10 6,28
16 24
1 —
G&i B M, —— 0810 .742 38° 729 17.26 0.863 5,61 8 10 6.28
12
! 2 a2 ! 2 R2
G&i C M, ?0'716'742'3'6 + ;,0,835.742 36 765 18.11 0.956 6.22 8® 10 6,28
1
1 ——
G&i D M, ——0835.742 36° 669 15,84 0,792 5,15 810 6,28
12
T
. 1 — 1 —
G3i E M, _50.165 742 54% + ” 0,284 . 742 .54° 479 11,34 0,567 3,69 808 4,02
1
1 — 1 —,
G&i F ™, —_ 0090 742.54° + 5;.0‘165.742.5.4 271 6.42 0,321 2,09 8d8 4,02
16
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Tam san gdi lén tudng tinh nhu géi tuy do

COt thép chon 6 ciy trong 1m

BO tri ¢dt thép theo hinh bén.

Thép mi ¢ gbi 4n sang mdi bén mdt phan tu nhjp.
Riéng moc cua thép mi bé 90° cbn.lai déu bé moc 180°.

Sau khi by tri thép, ti€n hanb danh s8, tinh chiéu dai,
lap bang thong k& tinh ra chiéu dai ting logi, trong luong ting
loai va toan bo.

Chu y nhirng cy st cAu tao d& thép mit ting cuong ¢ gdi.



8k 810 8¢l 10 8¢
8é8 ]
(X (Xo]
©-
s o iy >
8PlHO 8410 8dlio g
)]
J
oo} [e0]
g 8
8éio 8d/10 3¢/10 84
8¢8
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BANG IV.4 Tra u theo A cit thép CT3




BANG IV.5 Thép tron

o | TRONG TIET DIEN THEO SO CAY F m.m? @
LUON m.m
MM g/m | 1|20 30 |40 | 50 | 60 | 7 | 86D | 9D | 10
4 98 13 25 38 50 63 76 88 100 117 176 4
5 153 20 39 59 78 98 118 140 157 180 196 5
6 220 28 56 85 113 141 170 198 226 252 282 [}
7 300 38 77 115 154 192 213 273 308 351 384 7
8 392 50 100 151 201 251 301 350 402 450 502 8
9 496 64 127 191 254 318 382 448 508 576 636 9
10 612 79 157 236 314 343 471 553 628 707 785 10
1 740 95 190 | 285 | 380 | 475 570 665 760 855 950 1
12 881 113 226 | 339 | 452 565 679 791 905 1017 | 1131 12
13 1034 133 265 | 398 531 664 796 924 1062 | 1188 | 1327 | 13
14 1199 154 308 | 462 616 770 924 1078 { 1232 | 1386 | 1539 | 14
15 1377 177 353 | 530 707 | 884 1060 | 1232 | 1414 1584 1767 | 15
16 1568 201 402 | 603 | 804 {1005 | 1206 | 1407 | 1608 | 1809 | 2011 | 16
17 1768 227 454 | 681 908 | 1135 | 1382 | 1589 | 1816 | 2048 | 2270 | 17
18 1983 254 509 | 763 | 1018 | 1272 | 1526 | 1778 | 2036 | 2286 | 2545 | 18
19 2209 284 567 | 851 | 1134 | 1418 | 1702 | 1981 | 2268 | 2547 2835 | 19
20 2448 314 | 628 | 942 [ 1257 | 1571 | 1884 | 2198 | 2514 | 2826 | 3142 | 20
{21 2698 346 693 | 1039 | 1385 | 1732 | 2078 | 2422 | 2770 | 3114 | 3464 | 21
22 2962 380 760 | 1140 ) 1521 { 1901 | 2281 | 2660 | 3041 | 3420 | 3801 | 22
23 3257 415 | 831 | 1245 | 1662 { 2077 | 2483 | 2905 | 3324 | 3735 | 4155 | 23
24 | 3225 | 452 | 905 | 1357 | 1810 | 2262 | 2714 | 3164 | 3619 | 4068 | 4524 | 24
25 3824 491 982 | 1473 | 1963 | 2454 | 2946 | 3430 | 3927 | 4410 | 4909 | 25
26 4136 631 | 1062 | 1593 | 2124 | 2655 | 3186 | 3717 | 4247 | 4779 | 5310 | 26
27 4461 573 | 1145} 1718 | 2290 | 2863 | 3435 | 4004 | 4580 | 5148 5726 | 27
28 4797 616 | 1231 | 1847 | 2463 | 3079 | 3694 | 4305 | 4926 | 5525 | 6158 | 28
29 5146 660 | 1321 | 1981 | 2642 | 3302 | 3962 | 4620 | 5284 | 5940 | 6605 | 29
20 5507 707 [ 1414 } 2121 | 2827 | 3534 | 4241 | 4941 | 5655 | 6354 | 7068 | 30
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31
32
33
34
35

36
37
38
39

40 _

41
42
43
44
45

46
47
48
49
50

5880
6266
6664
7074
7496

7930
8377
8836
9307
9791

10280
10794
11314
11846
12391

12948
13517
14098
14692
15296

755
804
855
908
962

1018
1075
1134
1194
1256

1320
1385
1452
1520
1590

1662
1735
1809
1886
1963

1509
1608
1711
1816
1924

2036
2150

.2268

2389
2513

2641
2771
2904
3041
3181

3324
3470
3619
3771
3927

2264
2415
2566
2724
2886

3054
3226
3402
3584
3770

3961
4156
4356
4561
4771

4986
5205
5429
5657
5890

3019
3217
3421
3632
3848

4072
4301
4536
4778
5026

5281
5542
5809
6082
6362

6648
6940
7238
7543
7854

3774
4021
4276
4540
4811

5090
5376
5670
5973
6283

6601
6927
7261
7603
7952

8310
8675
9084
9428
9817

4529
4826
5132
5448
5773

6107
6451
6804
7168
7540

7922
8312
8713
9123
9542

9971

10409
10858
11314
11781

5278
5628
5985
6356
6734

7126
7504
7938
8358
8792

9290
9695
10164
10640
11130

11634
12145
12663
13195
13744

6038
6434
6842
7263
7697

8143
8602
9073
9557
10053

10562
11083
11618
12164
12723

13295
13879
14477
15086
15708

6786
7236
7695
B172
8658

9162
9648
10206
10746
11304

11880
12465
13068
13680
14316

14958
15615
16281
16955
17667

7548
8042
8553
9079
9621

10179
10752
11341
11946
12566

13203
13854
14522
15205

15904

16619
17349
18168
16857
19635

Iv.3. TINH DAM

Dam bétdng ¢t thép la bd phan chi yéu dd san nha nén
dugc tinh toan rat chit ché. Néu doi vai san nha chitu day cho

BETONG COT THEP

3
2
33
34
35

36
37
38
39

| 40

41
a2
43
44
45

46
47
48
49
50

1 1
phép tr — dén — chitu dai san, thi doi vdi ddm chitu cao cho
40

50

1 1
phép tr — d€n — chitu dai va ty I¢ cao/rdng cua dim 1a 2 dén

8

12

2,5 d0i voi mit cit chd nhat, 2,5 dén 3 dOi vioi mit ¢t hinh T




DOI vgi san thuang khong xét lye ¢at Q  vi thudng néu
chiu duge moment udn M thi chiic chin chiu dude luc cat Q
Nhung doi véi dam phii xét luc it Q - nhat la déi v cac dam
ngan ~ d& tinh ¢Ot dai, ¢dt xién. Trong nhiéu két ¢Au quan trong
cOn phai vé bi€u dd val liéu bao bidu dO moment dé xac dinh
di€m cat cdt thép cho chinh xac.

Thi du IV.2.

Tinh dam 5 nhip 3™6 cia san hdi truong ¢ thi dy 5.1

trony, phan san.

360 360 360 5,60 3,60

.|
Chon dam 20 x 40 (chiéu cao bang — nhip)
9

Tai trong ban than trirsan @ 2 x 3.2 x 25 x 1,1 = 176 kg/im

Tai trong san truyén vao hai bén thco dang tam giic, nén
dugc nhian thém hé sO .625

Qan = 0,625 x 3.6 x 742 = 1670 kg/m

Tai trong tinh todn 1a q = 1846 kg/m.



Tra bang tinh sin cho dim lién tyc 5 nhip

Coéng thuc M Cong thuc Q
VI trf " Vi trf K
« g P (kgm) B g I (kg)
M, | 0078 1846 362 | 1866 | Qpg | 0395 1846.35 | 2625
M, 0,033, 1846 . 3,62 790 Qga 0,605 . 1846 . 3.6 4021
M, 0,046 . 1846 . 3,62 1100 | Qgc | 0.526.1846.36 | 3496
Mg | - 0105 1846 36° | - 2512| Qcg | 0.474 .1846.3,6 | 3150
2
Mc | - 0079 1846 36° | - 1890 | Qco | 0500.1846.36 | 3323
Tinh ¢dt thép doc :
he = h-35 =40 - 35 = 365 cm
bh, = 20 x 36,5 = 730; bh = 26.645 cm’
Chon bétong 200 va cbt thép CT3.
M bh,
voi A = —— tatrarau va tinh F, = u — va chon cdt thép
bh3 100
theo bang sau :
Vb, trl M A T F, chon chon
Nhip 1 1866 7.00 0.35 2.56 2014 3,08
Nhip 2 790 2.96 0.15 1,10 2012 2,26
Nhip 3 1100 413 0.21 1,54 2912 2,26
G&i B | -2512 9,43 0.47 3.44 2416 4,02
G&i C -1890 7.10 0,36 2,63 2014 3,08




Tinh cOt dai v Bt xién :

O, = Ry.bh, = 6,4.730 = 4672 kg

Lén hon (3t ca cac lyc cit ¢ trén cho nén khong can thép
xién va thép dai bd tri theo ciu tao ¢6 a 200.

Khi b3 tri ¢t thép cha § 12 cBt thép ¢ gbi &n sang mdi

1
bén — nhip.
3

Thi du iV.3.

Tinh dam 3 ohip 5.4m cha thf dy IV.1.

5,40 540

5,40

van chon dim 20 x 40 cho ddng c&

.80 | 4,80

Tai trong & diy hinh thang duoc quy ddi ra tai trong deu

theo bidu do sau :

£x
Y
1,0 <]
\ (x
09
N {
\ y
08 -
9.7
06
05 \ﬁ;
060 065 070 075 0,80 0,85 090
. Lk 36
V6i - = — = (,666. £ =082
ly, 54

Tai trong tinh toan cia dim bing

q = 0,82 x 3,6 x 742 + 176 = 2366 kg/m

Tra bang tinh s&n cho dam lién tuc 3 nhip.



Vi Célg thife M Vi

Cong thue Q
tri

a q

2 kgm tri poq ! kg

M, | 0.080 2366 54°| 5519 Qpg

0.4. 2366. 5.4 5110

M, 0.025 2366 .5.4° | 1725 Qga 0.6. 2366. 5.4 7666

0,5. 2366. 54 6388

My | 0,100 2366 .54° | 6300 Qe

Tinh <0 thep doc : vAn ldy h, = 36,5 cm

)

b, = 730 em* bhl = 26.645 cm®

Vi tri- A ; A u F, chon F, chon
Nhip 1 559 20.72 1,120 8,18 4p 16 8,04
I Nhip 2 175 6.48 0,324 2,37 2d 16 4,02
Uhip 3 690 2590 1,455 10,62 4 & 18 10,18

Tinh ¢6 dai va cor xién

Qy, theatinh todn trén bing 4672 kg déu nho hon cc luc
CAl trén, cO naia la betdng khong du chiu, phai tinh oot dai.

Chon d: ¢6 a 200 thl q, = 475
va tra bang &trén Qy, = 8700, I6n hon tdt ci cac lyc cit ¢
trén cho nén hong can cBt xién.

Thi du V.4

Tinh din mot nhip 4m chiu tai deu q = 7000 kg/m

Ta c0 M = "= = ———— = 14000 kgm

Q = 7000 x 2 = 14000 kg

Chon dam 20 x 50 dat hai hang cdt thép CT3, hétdng b

hiéu 200.
hy = 50 - 6 = 44; bh, = 20 x 44 = 880

bhl = 20 x 44 = 38720

M 14000

Tra ra u = 2,26

F, = 2,26 x 88 = 19,89 cm’

il

Chon : 8 ¢ 18 F, = 20,36 cm’
Tinh cOt dai va ¢Ot xién :
Qp = 64 x 20 x 44 = 5632 kg < 14000 kg

Chon dai don #8 a 200, f, = 0,50

0,8 x 2100 x 0,5 x 2
20

Qx 84

Qu = V0,6.80.38720.84 = 12495 kg
nhdé hon Q = 14000 nén phéi tinh cOt xién.



Q - Qu 14000 — 12495 2
F, = = - = 1,27 ¢m

mym,R,sina 1680 x 0,707

Liy 2 cdy thép doc ¢18 udn xién lén

B tri cOt thép cho dam nhu sau .

F—‘r Pai P 8a200
" E\ 4

v 4.00 /3
/ [

thép khung 2412
thép xién 2418
1w TN )
% M - thép h&ng teén 2918 S
4 < thép hang duai4dis
I 20 ’m‘
)

IV.3.1. BO TRi THEP TRONG DAM

50

-

BO trf thép trong dam phdi thco quy dinh sau :

Khoang cach gita thép va kip bdo hd khong dugc nho

hon 25mm hodc dudng kinh ¢dt thép (trong trudng hgp ¢ lon:

hon 25).
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SO theép doc udn xién khdng dugc qua mdt nie sO thep.

SO thép 101 da ¢d the bd i nhu sau :

4928
5¢22
6p12

1}

24.63cm?®
19,01 cm?| o
6.79cm? | o

2933 =
171 1cm?
3916 =
6.03cm’

49'9 =
11.34cm?

38.48cm°
28.63cm’
6¢21 = 20,78cm’

Y
N W
~N A
N

1V.3.2. BANG M (KGM) KHHONG CIIf hO1 v DM

Dam Batong 200CT3 Bétong 300773
bxh [T -
Mmln thp Y Mmu Mmln thp ty Mmux
10 x 20 82 681 784 109 1089 1254
10 x 25 139 1156 1444 185 1849 2310
15 x 30 316 2633 3456 421 4213 | 5530
15 x 40 600 5000 6936 800 8000 11098
20 x 40 800 6661 9248 1066 10658 14797
20 x 50 1297 10811 15488 1730 17298 24781
25 x 50 1621 13514 19360 2162 21622 30976
25 x 60 2394 19951 29160 3192 31922 46656
30 x 60 2873 23942 34992 3831 38307 55987
30 x75 4601 38342 57132 6135 61337 91411




1V.3.3. BANG "RA HAM LUQNG M (%) CHO BETONG 50
HIEU 300, COT THEP CT3

A M ‘ H A “ A u A H

160 | 0,08 | 188 091 | 3248 1,75 [ 4512 | 259 {5584 | 3,43
320 | 015 (1936 | 099 | 33,76 | 1,83 {4624 | 267 | 56,64 | 3,51
480 | 0,23 {2030 | 1,07 | 3504 | 191 (4720 2,74 { 57,74 | 3,58
624 | 0,31 |24} 1,14 | 3616 | 1,98 |48,16 | 2,82 | 58,40 | 3,66
768 | 0,38 | 2352 | 1,22 | 37,44 | 206 |49.44{ 2,90 | 5920 | 3,73
928 | 0.48 |340| 1,30 | 3856} 2,13 | 50,24 | 2,97 | 60,00 | 3,84
10,72 | 0.53 {2624 | 1,37 | 3968 | 221 (5120 3,05 6080 | 3,89
1232 | 0.61 | 2752 145 [ 40,80 | 2,29 (52,16 | 3,12 | 61,60 | 3,96
13,60 | 0:69 {2830 | 1,52 (4192 | 236 | 53,12 | 3,20 | 62,40 | 4,04
1620 | 0,76 {3008 | 160 ;43,04 | 2,44 (5392 3,28 | 63,04 4,11
16,64 | 0.84 | 3136 | 1,68 | 4400 | 251 (5488 | 3,35 | 64,00 | 4,19

Tha du I'.5.
Timh damn cot thép kép chiu M = 18000 kgm, bétong 200,
cot thép CT3.
Ta chon &m 20 x 50 dat hai hang cot thép
hy:h-6=50-6=44cm.
Tr:a banglV.3.2 ta thdy dam c6t thép don chi chiu duge
Mpax = 15.488%gm. Nhu vay phai tinh theo cot thép kép.
bh,= 20 . 44 = 880; bh, o = 20 . 44% = 38720



Cét thép chiu nén :
o _ M-04. Ry bhe _ 1800000-0,4.100.38720

* m,R, (h,-2) 2100.40,5
= 2,96 cm®  chon 2¢14 = 3,08 cm?
F, = 0,55 LR bh, + F, = 0,55 100 050 + 3,08

Mmyp 2100

= 26,13 cm® chon 6¢25 = 29,45 em?
Né&u moment uén 1& 15000 kgm thi chi can tinh ¢t thép:
don theo

A 38,74, tra bang ra u = 2,56
F,= 25 x 88 = 22 cm? chon 6¢22 = 22,81 cm?
Viéc tinh c6t thép cho dam chi nhat da duoc lap thanh
chuong trinh mau DAMBTCT5
Khi biét momeny uén M, chon dam b, h, ciing nhu F,,
a’, Ry, Ry, Ry

Nhip céc s6 lidu nay vao may sé cho F,.

Program DAMBTCTS;
Const Aomax = 0.4; Alfamax =~ 0.55;
Var M, b, ho, an, Ru, Ra, Ran, Fan : real;
Ao, Ao1, Alfa, Alfa 1, ¢, Gama, Fa, Fa1 : real;



Begin
writeln (Tinh Fa, dam chu nhat’) :
Write ('nhap M, b, ho, an, Ru, Ra, Ran, Fan =,
readln (M, b, ho, an, Ru, Ra, Ran, Fan);
Ao : = M/(Ru*b*Sqr(ho));
¢ : = 2*an/ho;
Alfa: =1 — Sqrt (1 — 2*Ao);
begin
if Ao < Aomax then
begin
Gama : = | - 0,5%Alfa;
Fa : = M/(Ra*Gama*ho);
end,
if Ao > = Aomax then
begin
Fal : = (M -~ Aomax*Ru*b*Sqr(ho))/(Ran*(ho ~ an));
Aol : = (M - Ran*Fa1*(ho — an))/(Ru*b*Sqr(ho)):
AlFal : =1 ~ Sqrt (1 — 2*Ao1);
if Fan <1 . 2*Fat then
Fa : = Alfamax*Ru*b*ho/Ra + Fan else
begin
if Alfa < = c then
Fa : = M/(Ra*Gama*ho) else
begin if Alfa < = c then
Fa : = M/(Ra*(ho — an)) else
Fa : = Alfa*Ru*b*ho/Ra + Fan;
end;
end;
end;
writeln ('Fa =, Fa);
readin;
end
End
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Thi du IV.6.

Tinh dam T chiu uén.

M = 20000 kgm
Bétong 200 thép CT3.
Kiém tra
L
My = Ry By by (hy = %)

v6i dam cb h, = 44 cm
M, =100.40.10 .39 = 15600 <M
Truc trung hoa & dudi bung, tinh cho dam T
hy
Mcp = 08. Ry. (o= by (ho- ')

0,8.100.20. 10 . 39 = 624000 kgcm

Fo = Mcg _ 624000 - 762
E 2100.39

maRa (ho - 9 >

M; = M- Mcgg = 20000 - 6240 = 13760 kum
M 1

Ay = —; = “2@0070 = 35,54 tra ra u; = 2,20

bh 20.44
F.i = 22 x 88=19,36;



F, = F,; + F,o = 26,98 cm?
Chon 6¢25 = 29,45 cm?
* Néu M = 15000 kgm, truc trung hoa trén canh
byh, = 40 . 44 = 1760 ; b,h2 = 77440
_ 1500000
T 77440
F, = 1,04 x 17,60 = 18,31.
Chon 6420 = 18,84 cm?
* Bai toan dam T chiu uén cliing di duge lap trinh cho

=19,40 trara u=1,04

may vi tinh theo chuong trinh mau DAMBTCT6
Program DAMBTCTS;

Const
Var

Begin

Aomax = 0,4, alfamax = 0 . 55;
M, b, bc, ho, an, Ru, Ra, Ran, Fanc : real,
Mn, Mcb, Ao, Ao1, Acb, alfa, alfa 1, alfa cb, gama, Fa, Fan, c : real;

writeln (Tinh Fa dam chu T7;

Write (‘nhap M, b, bc, ho, hc, an, Ru, Ra, Ran, Fanc =7;
Readin (M, b, bc, ho, he, an, Ru, Ra, Ran, Fanc);

Mcb : = 0 . 8*Ru*(bc — b)*(ho — h¢/2),

Acb : = Mcb/(Ru*bc*Sgr(ho));

Alfacb : = 1 — Sqrt (1 - 2*Acb);

Fan : = (M — (Aomax + Acb)*Ru*b*Sqgr(ho))/(Ran*(ho — an));
¢ : 2*an/ho;

Begin
if Fan > 0 then

Mn : = Aomax*Ru*b*Sqr(ho) + Ran*Fan*(ho - an);

Begin

it M > Mn then
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Aot : = (M - Ran*Fan*(ho — an))/(Ru*b*Sqr(ho));
Ao : = Aot — Acb;
alfa: =1 — Sqrt (1 — 2*Ao);
Fa: = (alfa + alfacb)*Ru*b*ho/Ra + Fan;
if M < = Mn then
Ao : = M/(Ru*bc*Sqr(ho));
Begin
if Ao < Aomax then
alfa : =1 — Sqrt (1 - 2*Ao),
gama : =1 -0 . 5*alfa,
Fa : = M/(Ra*gama*ho),
if Ao > = Aomax then
Fan : = (M — Aomax*Ru*bc*Sqrt(ho))/(Ran*(ho — an});
Begin
if Fan < (Fang/1 . 2) then
Fa : = (alfamax*Ru*bc*ho/Ra) + Fan else
alfa : = 1 - sqrt (1-2*A0)
End;
Begin
if alfa > ¢ then
Aot: = (M - Ran*Fan*(ho — an))/(Ru*bcsqr(ho));
alfat : = 1 - Sqrt (1 - 2*Aot}
End;
Begin
if alfa < ¢ then
Fa : = M/(Ra*(ho — an)) else
Fa : = (alfa*Ru*bc*ho/Ra) + Fan;

End;
if alfa <= ¢ then
Begin
gama : =1 - 0. 5%alfa;
Fa : = M/(Ra*gama*ho);
End,
End;

Writeln ('Fa =', Fa);



ReadIn;

End;
End;
End.
Bang IV.6. dam lién tuc
R
DAM 2 NHIP
So d6 dam My o M3 Qas Qpa
@ 9@ | 0070 | 0070 |-0125| 0375 | 0625
k““%“‘l 0025 | 0096 0437 | 0563
2
01456 | 0156 |-0,188 | 0312 | 0,688
4P i 0,203 | - 0,047 0406 | 0,594
& A A
. 0222 | 0222 |-0333| 0667 | 1,333
Pl 1l 0,278 | - 0,056 0833 | 1,167
A A
B 0,266 0,256 | —0,496 | 1,042 1,958
‘_.l_LL‘_uJ;A 0,383 | -0117 1,266 | 1,734
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DAM 3 NHIP

So do dam My M2 Ms Qus Qsa Qgc
@ d @ 0,080 | 0,025 {-0,100| 0,400 | 0,600 | 0,500
A [ £ 0,101 |-0,050|-0,117| 0,450 | 0,617 | 0,583

B ¢ D |_0025| 0075

p

I I l 0,175 | 0,100 {-0,150| 0,350 | 0,650 | 0,500
& | 0,213 |-0,075|-0,175| 0,425 | 0,675 | 0,625

-0,038| 0,175
P 0,244 | 0,067 {0,267 | 0,733 | 1,267 | 1,000
‘-—UL—K—LL—K—LLA 0289 |-0,133|-0,311| 0866 | 1,311 | 1,222

- 0,044 0,200

)

I | l H I H I 0313 | 0,125 |~ 0,375| 1,125 | 1,875 | 1,500
0,406 |-0,188{- 0,437| 1,313 | 1,938 | 1,812

-0,094| 0,313




M = aql? DAM 4 NHIP = aPl
JQ - ﬂq[ - ﬂp
So dd dam M, M, M, M, Mg Mc Qus Qaa Qsc Qcs
@ T Q@ 0077 | 0036 | 0036 | 0077 | -0107 | 0,071 | 0393 | 0607 | 053 | 0464
§ S 0100 | -0045 | 0081 | -0023 | 0421 | -0,107 | 0446 | 0620 | 0603 | 0.571
lp' I 1 1 0169 | 0116 | 0116 | 0169 | 0161 | 0,107 | 0339 | 0661 | 0553 | 0447
—t— x =t 0210 | -0067 | 0183 | 0040 | 0,181 | 0,161 | 0,420 | 0681 | 0654 | 0,607
0238 | 011t | 0111 | 0238 | 0286 | 0191 | 0714 | 1286 | 1,095 | 0,905
0286 | -0111 | 0222 | 0048 | 0321 | 0286 | 0857 | 1321 | 1274 | 1,190
0299 | 0165 | 0165 | 0299 | 0402 | 0268 | 1098 | 1902 | 1634 | 1366
0400 | 0167 | 0333 | 0101 | 0452 | 0402 | 1299 | 1952 | 1,885 | 1,768
DAM 5 NHIP M = aPl
Q = ppP
M, M, M, Mg Mc Qas Qea Qsc Qcs Qeo
0078 | 0033 | 0046 | 0475 | 0079 | 0395 | 0605 | 0526 | 0474 | 5,500
0100 | 0046 | 0086 | -0119 | 0111 | 0447 | 0620 | 0598 | 0576 | 0591
-0,026 | 0079 | -0,040
P 0171 | 0112 | 0432 | 0158 | 0118 | 0342 | 0658 | 0540 | 0460 | 0,500
| J 4 i | 0211 | 0069 | 0191 | 0179 | 0,167 | 0421 | 0679 | 0647 | 0615 | 0637
£ 4 * * A 0,039 | 0181 | 0,059
P 0240 | 0100 | 0122 | -028f | 0211 | 0719 | 1,281 | 1,070 | 0930 | 1,000
g l ll ! ,l, I l l l l 0287 | 0117 | 0228 | 0319 | 0297 | 0860 | 1319 | 1262 | 1,204 | 1243
4 + 0,047 | 0216 | -0,108
P 0302 | 0155 | 0204 | 0395 | 0296 | 1,105 | 1,895 | 1599 | 1,401 | 1500
p 4 ) lTl ) i b i 0401 | 0173 | 0352 | 0449 | 0417 | 1302 | 1949 | 1867 | 1,787 | 1,841
A S A A
0099 | 0327 | 0148
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Bang IV.7. A-bdc tinh dam bétong 200 thép CT3

NGi A va bh, o F,

Noi bh2 va M 6 A

2
a

c6 bh, va bh’

NGi b va hy
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VAn cac sb liéu nhu trén :
Pau tién xét :
N
_ 155000 = 155 - 0.44 < 0,55
m . R,.bh, 100x50x70 350
Tinh theo trudmg hop 1 :

e—h0[1—0,5 N ]

, mR_ b
F, = F, = N : Rybh,
m.m.R, h, — a
_ _ 155 1r66,5-7-[1-0,5.0,44]
Fa = Fo = 2,1 [ 65 ]

F, =F, = 13,52 cm®  chon 4¢22 = 15,21 cm?
RS rang cot thép déi xing tén hon nhung cdt lam viéc
tot hon.
Bai toan cGt chiu nén léch tdm di dugce l4p trinh cho
may vi tinh theo chuong trinh sau :
COTCTODX cho cot c6t thép khong déi xung.
COTCTDX  cho cot cot thép déi xung.

IV.4.4. NEN LECH TAM, COT THEP KHONG POI XUNG

Program COTCTODX;
Var N, M, b, ho, lo, an Ru, Ra : real;

eo, e, F, G, K, Lamda, t, me¢, neta, Fan, Fa : real;
Begin

Writein (Tinh cdt c6t thép khéng d&i ximg);
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Write (nh@p N, M, b, h, ho, lo, an, Ru, Ra =);
Readin (N, M, h, ho, lo, an, Ru, Ra);
F:=bh;
Lamda : = io/h;
K :02’d" ho/100;
Writein (K = K);
Begin
if F < =3000 then
mc: = 0,8 else
me : = 1/(1 = (N'sqr (lamda))/ (400'me Ru'F));
Writein (neta = neta);
Begin
€0 : = neta’ M/N;
e:=eo0+05h-an;
t: = eo/ho;
Writein (t = t); L. .
G:= (N e/mc—04Rubsqr (ho))/ (Ra (ho —an)),
Beginif G =K
then Fan : = G
else Fan : = K;
end,
Writein ('Fan = 'Fan):
End;
Begin
if t>0,3 then Fa : = ((0,55 Ru'b ho) — (N/mc)) / (Ra) + Fan
else if t > 0,15 then Fa : = K
else if t <= 0,15 then
if Fan > K then Fa : = Fan
else Fa: =K;,
End;
Eng;
Writein (Ka = Fa);
Readin;
End.



Program
Var

Begin

1V.4,5. NEN LECH TAM, COT THEP BOI XUNG

COTCTDX;
N, M, b, ho, lo, an, RU, Ra : real,
A, c d,f, g, eo, e, lamda, muy, neta, Fa, Fan, mc : real;

Writein (Tinh ot ¢St thép déi ximng);
Write (nhap N, M, b, h, ho, lo, an, Ru, Ra =),
Readin (N, M, b, h, ho, lo, an, Ru, Ra);
F:=b'h; Lamda : = lofh: g : = 2'an/ho;
if { < 3000 then
mc : = 0,8 else
mc: =1,0;
Writein (mc = mc);
Begin
if lamda <= 10 then
neta: =10 else ..
nets : = 1/ (1 — (N sqr (lamda) / (400 mc Ru F)));
writein (neta = neta),
End,
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End

Begin
@0 : = neta’ MIN;
e:=e0+05h—an;
c:=g (ho-an)/e;
d: =N/ (mcRubho)
if d =055 then
Fa:= (N e/mc-0,4Ru’b sqgr(ho))/ (Ra (ho));
End;
Begin
if d <cthen .
muy : = 20.885 muy-2 . 143 sqr {(muy),
Fa:= (N e/mc-Ab sqr(ho))/)Ra (ho-an));
if d > c then
Begin if d < = g then
Fa: = (N/(mc'Ra)) (e /{ho—an) — 1) else
Fa:=(N/(mc'Ra)) (e —ho (1-05 d)/ (ho-
End,;
End;
Wiritein (Fa = Fan = Fa);
Readin;



CHUONG V
TiNH KET CAU TUONG

V.1. TINH KET CAU GACH BA Cuvng do chiu udhn, chiu kéo (kg/cm?) clia thé xdy gac
Poi véi két cau gach da, phai tinh ca hai mat : cuong dd theo tung lop 5 dén 15 cm.
0 va on dinh. Kéo truc tam Kéo do uén cat T::h
[+
N - o~ ~ , R R R
.1.1. CUONG PO KET CAU GACH PA sé * ’ ‘ Rx:
. A e o . . . ié -
Cucong dj chiu nén R, kg/cmz thé xdy gach dd theo tung ::: Theo mach Theo mach Theo Theo
‘7’p ddy 5 déh 15 cm. . Réng . Réng mach m‘aCh
Thing Théng théng binh
- cua cua thudng
Sé hidu So liéu via ] —
34 100-50 08 1,6 1,2 2,5 1,6 1,2
gach da ‘ ' | ’ ' :
10 | 75 | S0} 25 104 2|0 25 05 11 08 16 11 0.8
300 33 30 28 25 22 18 15 12 10 0,3 05 0,4 0.8 0,5 0,4
200 27 25 22 18 16 14 13 10 4 0,1 0,2 0,2 0.4 0,2 0,2
150 22 20 18 15 13 12 10 8 2 0,05 0,1 0.1 0,2 0,1 0,1
100 18 17 15 13 10 9 8 6 P .. N . a "
: Thy : m 5%
75 15 14 13 y 9 7 5 5 Ghi chu € x4y via xi mang cuong do giam 25%.
S0 wopmp o9 7 6 5 | 35 V.12. CONG THUCT TiNH
35 10 9 8 7 6 45 4 3

V.12.1. Nén tring tam

Ghi chi : Thé x4y bang via xi mang, vira nhe hodc via N < m . mpRF

51 chua du 3 thang thi cuong do giam di 15%.
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m la hé s8 mat cit :
m=1 khi F > 03 m?
m=08 khi F <03m’

myg la hé sO dicu kién cha vat liéu xdy, doi véi gach da s
lidu = 50 *hi my = 1

p 1a he¢ s§ oan doc phu thude

h, 10(—)(; ., hg 1006—
fp = oV e A =TT

b Ia be rdng cha tuong tru.

I
r 1a ban kinh hdi chuydn r = \/ -
F

[ I3 moment quan tinh cta tiét dién
F 1a di¢n tich cua tiét di¢n.
hy 13 d0 cao tudng try hy, = ah

Dang k&t cdu twong tru
P L‘[ E .

Daw tr do Nha ghép Khéng ¢6 giding (Cé gidng
ho, = 2h h, = 1,25h hy = 15h . h, = h




BANG HE SO o« DIEU KIEN THE XAY

S8 hléu wia
Thé xay

100-50) 25-10 | 4 2 0

Xdy d4 wifa ning 2000 | 1000 | 750 500 350
Xay gach wfa nang 1000 | 750 | 500 | 350 | 200
Xay gach wia nhe <1500kg/m® | 750 | 500 | 350 | 200 | 100

BANG HE SO OAN p THEO B, HOAC 4,
ﬂnp 'lnp P ﬁnp ;‘np 14 ﬂnp Anp 12 ﬁnv .'lnp (4
4 [140]099) 12 | 420 |084) 22 | 76 jO61] 38 | 132 | 0,34
5 [175(098| 13 | 455 081 24 | 83 |056| 40 | 139 | 0,32
6 {210|096) 14 | 490 |079]| 26 | 90 [053] 42 | 146 | 0,30
7 |245]094f 15 [ 525 |0,77] 28 | 97 | 049 44 | 153 [ 0,28
8 |280]092} 16 | 560 |0.74| 30 | 104 |0,45| 46 | 160 | 0,26
9 [315(090] 17 | 595 [072] 32 | 111 {042} 48 | 166 | 0,24
10 | 350|088 18 | 630 [070] 34 | 118 1039} 50 | 173 | 0,23
11 1385|086 20 | 700 |065| 36 | 125036 52 | 180 | 0,22
V.1.2.2. Kéo tring tim
N =< mmkRkF
7z

Lo . A Yy
kv hi¢u gidng nhu trén ///{’/// ’ !
Ya

V.1.2.3. Uén

M = mmR,W

>




ky hi¢u gidbng nhu trén.
W 12 modul chGng udn

bh?
Hinh chit nhat W = —
6
1
Hinh phuc tap W = —
Ymax

Chiju cat khi udn :
Q = mmRy.b.Z

2
Z 1a canh tay don nglu luc Z = —h
3

V.1.2.4. Chiu cit

Q = mm[R, + 0,80, JF

f 12 he sO ma sat theo mach wia:
+ Thé x3y gach dic { = 0,7

+ Thé x@y gach 6ng f = 0,3

N
09 —
F

o, 1a ung suit nén o,



V.1.2.5. Nén lech tam

a. Léch rdm (¢ N
Co €o
khi — < 0,45 hoic — =< 0,224 -
y h h-y 0y
1' - h— ——
tiét dign bat ky ]

m.my.p.RF
« — T

N =<
eo
1 +
h-y
o h
Tiét di¢n chi¥ nhaty = — |
2 1 t
Tiét dién chir nhat
N < mmp.RF.E ‘
1
vGi & =
(4]
1 + —
h
eo e()
b. Léch tdm nhiéu : khi — > 0,45 hoic — > ),224
y h

3 [(Fey2
tiét dién bat ky : N < m.myp,.R,F (’F‘)
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Tiét din ch nhat

3 %0\ 2
N=< mmyp, R FE voi & = (l - -“)
F
Chu § - Khi 10 hop tdi trong chinh :
e, > 0,7y phai tinh todn khe mit
09y < ¢, < 0,95y phai dat cOt thép chiu kéo.
- Khi 0§ hyp tai trong phy :
e, > 0.8y phai tinh todn khe nut.
e, > 0,95y phai dit ¢t thép chiu kéo.
Cdc kyhiéu trong nén léch tam nhiéu :

F. dién tich hiu nén F, = 2ab
¢y he sd oiindo nén léch tam.

l 1 p
h, —_
¢ he¢ s8 olin «c theo—h~ ! w, j

h
¢ hé sO olincho F. theo -2
2a

¢+ o
2

Pu =

149



thco
blC
x = \[— (@2 =)+ (¢ - c)?
b,
C
Néue < —thhx =e
2
b,d
x = |7 (2" ~d)+ (e~ d)°
b
d
Néue” < — thi x = ¢e”
YA

Néu ti€t di¢n hinh T thl tinh

V.1.2.6. Nén cuc b0

N = m.myuRegFep

u 1a he s8 diém tya :

khi lyc phan b0 déu g = 1

khi lyc phan bd tam giac 4 = 0,5
Rep 12 cudng dd chiu nén cyc b :

3 F
Reg = Ry A /= = 2R,
Fep



F = bl b 1a b2 ring tudng. V.1.3.1. Cdp hang nha hi¢n nay quy dinh :

[ la b¢ dai tinh toan, lay Cép nha | ! i " v

theo -
S3 nam su dung 100 60 40 20

W b Il =a+2b V.1.2.2. Bt dai t8i da cda tuimg : L, (m)
Cap nhi
¢ Q 1 Khi trén déu tudng 12 —
% ‘ . I n n v
l=a+b ‘ San gé vé mai go 30 24 13 12
San mal bétdng i&p dung 40 32 2t
b W | san mai baténg dic tai chd 50 40 3)
{ 1
Trong cic trudng hgp sau phai giam L
¢, [ =ckhics<2b -
] 1. khi ap lyc gio tx 70 dén 100 kg/m~ giam 15 - 25%
2. khi nha cao 20m giam 10%
32m gidm 20%
[ = 2b khi ¢ > 2b 48m giam 25%
3. khi b rdng d cua nha < 2 lan H (chiu cac tang) thi
) o d
gidm theo ty [ —
2H

v.L.3. TINH ON PINH

Tinh &n dinh cia thé xiy gach da ia khong ché chidu dai
va chidu cao cho tudng, try On dinh.

4. khi san mai b&tong lap dung co cic riu sdt cho liién
két vao tuong thi coi nhu dic tai chd.
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V.1.3.3. Chidu cao tdi da coa tudmg, tru : 1I(m)

b Ja be day wong, tinh bang mét.

H = IKAb

B 12 h¢ sO cao day lay theo 2 bang sau :

BANG 8 CHO TUONG > 03m KHI Ly < 2.5 H

———

S8 higu - -775—;;;;_;;§ loal thé xay
Wa 1 Gipi | capn |, cépm | Cipw
N > 50 - 25 - 22
25 &2 20 17
10 20 17 15 14
4 15 14 13

BANG 8 CHO TUONG <

03m KHI Ly < 2,5H

B3 diy B theo 83 hidu vim

turgng (cm) > 50 ? 25 10 = 4
30 27 22 20 17
25 30 25 22 18
22 33 28 23,8 19.2
20 35 30 25 20
15 40 | 35 30 22
11 44 35 34 24.4
10 45 40 35 25
5 50 45 40
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K la hé sO dicu ki¢n lam viéc nhu sau :
1. Tri 80 B cho tuong < 0.3m gidm theo
K; = 0,9 cho nha cp HI
K; = 0.8 cho nha cip IV
2. Néu be dav tuong co tri sO trung gian thi 8 ciing tinh
theo tri sO trung gian.

-
3. Néu try hinh Tthib = 35rvgir = \’;

4. Khi chigu cao H > L thi chiéu dai dn dinh Lo = ZKSb
(khong tink theo chicu cao H).

S. Ciac h¢ sO khac cua K .
- Tudmng day < 0,3m O chiu tai k3 = 0,8

Ftubng {rir cita

- Tuong doc o6 cua ky =
Ftu&mg khéng ctra
- Tuong ngang ¢ cra ks = 09
-KhiLy >25H k¢ = 0,9
-KhiLy >35H k7 = 0,8
- Tuong da khdng quy cach kg = 0,8
- Dau tudng ty do’ kg = 0,7
- Khi c6 cit thép doc i = 0,05%

phdi ¢t 1 bén ki = 1,2

phoi ¢t 2 bén ky; = 1,3



6. Khi chidu dai L, rdt nho, khong qua tri s6& ZKSb thi 4 sé6 IK/ibthi
chitu cao H khong bi han ché v& cfilu tgo. chi ¢an xac dinh v¢
cuong do.

7. Khi L, < 2H thl chitu dai L. vi chitu cao H phai
thda man digu kién I + L, < 3 Zkfb

8. Ri¢ng dbi vdi try Xk 18y theo bang sau :

B3 day try (cm) | Xay gach wvudng véin | XAy da khéng quy céch
> 90 0.75 0,60
70 = 89 0,70 0,55
50 =~ 69 0,65 0,50
< 50 0,60 0,45
Chi y :

- Try gita 2 ca s8 o kich thugc b x ¢ vdi ¢ < b thi
H = Zkf.c, néu H nhO hon chifu cao thuc t€ thl try nay co
tinh chit trang trf ma khong chiu tai.

- Khi m{t dau try 1a ty do thi Zk dugc nhan thém vai 0,7.

V.2. CHIEEU DAI VA CHIEU CAO TUONG
Chitu cao tuong gach Hm xiy vira 25 khi LH < 2

L Tudng khéng chiu tat Twmg chiu tal

H b=30]| 20 10 [(b=3] 20 10
1,00 9.9 9.0 6.0 8.0 72 48
1,25 8.8 8.0 5.3 7.0 6,4 42
1,50 7.9 7.2 48 6.3 5.8 38
1,75 7.2 6.5 4.4 58 5.2 35
2,00 6.6 6.0 4.0 53 4.8 3.2

* Tinh theo H + L = 3pb chua co Zk.
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L
Chieu cao tudng cd cta Hm xdy vita 25 khi 2,0 < — < 15
H

F cira Tudng khong chiu tai Tudng chiu tai
Fuong | 39 20 10 30 20 0
0.0 6.6 6,0 4,0 5.3 438 22
0,2 59 5.4 3.6 4,7 43 9
04 5.1 46 3.1 41 3.7 25
0,6 4.2 3.8 25 34 3.0 <0
0.8 3.0 27 1.8 2.4 2,2 14

L
Chitu cao Hm tudng co ctra xay viva 25 khi 2,5 <« — < 3,8
‘ H

F cima Tudng khéng chiu tai Tudng chiu tal

F omg 30 20 10 30 20 0
0.0 59 5.4 36 48 43 29
0.2 53 49 32 42 39 26
0.4 46 4 28 37 33 23
06 38 34 2.3 3 27 18
08 2.7 2.4 1.6 22 2.0 13

Chieu cao Hm tuong c6 cba xiy

L
vira 25 khi — > 35
H

F cim Tudng khdéng chiu tai Tudng chiu tai
F tdmng 30 20 10 30 20 0
0,0 5.3 4.8 3.2 42 3.8 <6
0.2 47 43 2,9 3.8 3.4 23
0.4 4.1 37 25 3,3 3.0 <0
0,6 3,4 3,0 2,0 2.7 2,4 16
0,8 2,4 2,2 1,4 1,9 1,8 1M




VIL.IL.1

.

CHUONG VI
TiNH KET CAU MONG

VL1. BAN CHAT VAT LY CUA PAT

. cii TIEU CO BAN CUA DAT

Ky hiéu

<

.
e LS
LTI o o>

i
;)

_?

\Y%

Vk
Va
Vi
\Z
V =
G

: thé tich toan bd
: the tich khi gk !
: thé tich nudc
: th& tich hat gh -
: thé tich rdng

m

;}/—/////gfh

! A } i

g : trong lugng toan phan
trong lugng khi

gn @ trong lugng nudc

trong lugng hat

A, ty trong nude (A, = 1)
Vi+ Vp+ V=V, +Vy

Gy + G, + Gy = G, + Gy

153

binh nghia
y : dung trong 12 trong lugng don vi thé tich
& : dung trong kho 12 trong lugng hat trong don vj thé tich
A : ty trong @ ty sO trong lugng va thé tich
G
W : dd dm 1a ty sO nudc va hat W = —
Gh
\Z: Vi
n:ddrdng n = — 100; m : dd dic m = — 100.
v v
vr
e : h¢ sO rong Aty 8 Vigng VA Vi &8 = —
h

\%

\Y%

=

G : dd bao hoa 1 tf 50 Vpyse VA Vigng G =

-

YGh © 12 dung trong dat khi bao hoa.

Ydn : 12 dung trong dit trong nudc, yan = Ygh - An



Quan he gia cac chi tién : Biet y. AW

¥y o) ! 3 A -9
a = —Tm [n = K = - == n = I = "‘“A—
P+ W I+ ¢ I + ¢
A { n A -9 Al + Wy -y
£E = Y+ - = T = T = T
) m ) y
WA A+ €A, A - A
= eA L Vb =TT 7 B
eb ‘ € " I + ¢

VI.L.2. CHI TIEU TRANG THAI CUA DAT

Cat theo d¢ chat twong déi D

1. Phdn loai cdr theo ha

Phan loai % trong luraong cat khé
Cat san Hat trén 2mm chidm trén 25%
Cat to Hat trén 0,5mm chidm trén 50%
Cat trung Hat trdn 025mm chiém trén 50% |
Cst nho Hat trér: 0,1m°m chidm tran 75% |
Cat bui Hat tren 0,1ma: chim dudi 75% ,

2. D¢ chat weomg déi D

£ — € ¢ la hé 0 rbng tu nhién

max

D = €max Khi cdt roi nhit

€max ~ Emin A o "
€min Khi cat chat nhat
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Quyv pham xic dinh :
0<D < I3 cat rai khong chiu luc
113 « D < 2/3  cat chiit vira
23 < D < 1 cat chit

3. D0 chir neong d6i D theo hé s6 rong e

D6 chat
Cac loal c&t | — : SR
Chat Chat vita 1o
Cat san
Cét to £< 0,55 055 <: <065 £ > 0,65
Cat trung
Cat nho £ < 0860 060 <¢f <070 £>070
Cat bui F < 0,80 | 060 =¢f <080 £ > 0.80

DAt sét theo chi s6 set B

I Hai gici han Atterberg

- Gi6i han déo Wy fa do am dé dit lam thanh con giwun
¢ dmm.

- Gidi han nhao Wy, 1a d0 am coa dat khi tha non Vailiéy
vao thi non ngap dung 10mm

2. Chi 56 déo @, D = W, - Wy

Chi s6 déo d& phin loai dat, dong thdi con phan loai theeo
ham lugng hat sét 0,005mm.



(Lo&;i LES] Phan theo ¢ Phan theo P % hat sét
r Sét 17 < 30 < P sét
A sét 7<d 17 10 <P sét <30
A cat 1<d<? 3<P sét <10
Cat 0= ® < 0<P sét <3

3. Chi s& sér B

W W, W - Wy

B =

W — Wy

Trang thai dat sét phén logi theo chi s6 sét B

B Trang thai Tinh chét
>1 Long | - Nhu chat 16ng thdng thudng
Nhdo | . cydng dd chdng cit # 0, ban thén
khéng ¢é hinh déang nhét dinh
=1 Gidi han nhao
- Khi chiu lyc ngoai cé thd Iy hinh
0<B<1 Déo dang nhét dinh ma khéng nut né va
c6 thd giz hinh &y khi bd ngoai luc
<0 Gidi han déo
-Cudng dd chdng cht kha, khéng thd
Nua cing | iy ¢ v&t nan. W tang thi thé tich tang
<0 Gidi han co
-Cung rn, cé hinh thai va thd tich
Cung | nhét dinh; W giam nhung thé tich
khdng giam.
L
Thi du VI.1

Choy = 1,86, A = 2,66; W = 12%, tinh ¢ va G




A(1+W) — v 2,66x1,12 - 1,86 1,12

- : = —— = 0,60
7 1,86 1.86 -
WA 0,12.2,66 0,319
G = Al = = = (0,532
n 0,60.1 0,60
Thi du V1.2

Choy = 1,8; A = 2,67, W = 14%, tinh ¢, n, m

267x1,14 - 1,8

£ = 1,69 -1 =069
1,8
£ 0,6
n=-—"=""=048;m=—= (592
1+e 1,69 1,69

V1.2. PHAN BO UNG SUAT TRONG PAT

VL.2.1. LUC TAP TRUNG

az":kl_z
Z

1565



r/z

k,

r/z

r/z

r/z

r/z

Ky

0.00
0,01
0,02
0,03
0,04

0,05
0.06
0.07
0.08
0.09

0,10
0,11
0,12
0,13
0,14

0,15
0,16
0,17
0.18
0,19

0,20
0.21
0,22
0,23

0.24

0,4775
0,4773
0,4770
0.4764
0.4756

0.4745
0,4732
0.4717
0,4699
0,4679

0.4657
0,4633
0,4607
0,4579
0,4548

0,4516
0,4482
0.4446
0,4409
0.4370

0,4329
0,4286
0,4242
0,4197
0,4151

0.25
0.26
0.27
0.28
0.29

0.30
0.31
0.32
0.33
0,34

0.35
0,36
0.37
0.38
0.39

0,40
0.41
0,42
0.43
0.44

0.45
0.46
0.47
0.48
0.49

0.4103
0.4054
0,4004
0.3954
0,3802

0,3849
0.3796
0.3742
0.3687
0.,3632

0.3577
0,3521
0,3465
0.3408
0,3351

0.3294
0.3238
0,318t
0,3124
0,3068

0,3011
0,2955
0.2899
0.2843
0,2788

0.50
0,51
0,52
0,53
0,54

0.55
0.56
0,57
0,58
0,59

0.60
0,61
0,62
0.63
0.64

0,65
0,66
0,67
0.68
0,69

0,70
0,71
0.72
0,73
0.74

0.2733
0.2679
0,2625
0.2571
0.2518

0.2466
0.2414
0,2363
0,2313
0.2263

0.2214
0,2165
0,2117
0,2070
0,2024

0.1978
0,1934
0,1889
0,1846
0,1804

0,1762
01721
0.1681
0,1641
0,1603

0.75
0.76
0.77
0.78
0.79

0.80
0.81
0.82
0.83
0.84

0,85
0,86
0,87
0,88
0,89

0,90
0,91
0.92
0,93
0,94

0,95
0,96
0,97
0,98
0.99

0.1565
0.1827
0.1491
0.1455
0.1420

0.1386
0.1353
0.1320
0,1288
0.1257

0.1226
0.1196
0.1166
0.1138
0.1110

0.1083
0.10587
0,1031
0.1005
0.0981

0.0956
0,0933
0.0910
0.0887
0,0865

1.00
1.01
1.02
1,03
1.04

1.05
1.06
1.07
1,08
1.09

1,10
1,11
t12
1.13
1,14

1,15
1,16
117
1.18
1,19

1,20
1,21
122
1.23
1,24

f0.0844
0.0823
0.0803
0.0783
0.0764

0.0744
0.0727
0.0709
0.0691
C.0674

0,0658
0.,0641
0,0626
0.0610
0.0595

0.0581
0,0567
0.0553
0.0539
0,0526

0,0513
0,0501
0,0489
0,0477
0,0466

1



)6

125 10,0454| 1,40 |0,0317] 155 {0,0224| 1,70 |0,0160| 200 |0.0085
1.26 [0.0443] 141 |0.0309] 1.56 [0.,0219| 1,72 |0.0153| 21¢ |0,0070
1,27 [0,0433| 1.42 |0.0302| 1,57 |0,0214| 1,74 |0,0147| z20 {0.0058
1.28 [0,0422| 1.43 |0,0295| 1,58 |0,0209| 1,76 {0.0141] 230 |0.0048
1,29 10.04121 1,44 10.0288| 1,59 |0,0204| 1,78 [0.0135( 240 {0,0040
1,30 |0,0402] 1,45 [0,0282| 1.60 |0,0200{ 1,80 [0.0129{ 250 |0.0034
1.31 ]0.0393| 1.46 |0,0275( 1,61 |0,0195| 1,82 [0.0124| 260 |0.0029
1,32 {0.0384} 1.47 |0,0269] 1,62 |00191] 1,84 {00119| 270 {0.0024
1.33 [0.,0374]| 1.48 |0,0263| 1,63 |0,0187| 1,86 |0,0114| 280 |0,0021%
1,34 [0.0365| 1.49 |0,0257| 1,64 |0,0183;, 188 {0,0109| 290 [0,0017
135 10,0357} 1,50 {0,025} 1,65 {0,0179] 1,90 |0,0105] 200 |0,0015
1,36 10,0344} 151 {00245 166 [0,0175] 1,92 |0,0101| 350 |0,0007
1,37 ]0,0340] 1,52 10.0240| 1,67 {00171 1,94 |0,0097| 400 |0,0004
1,38 {0,0332| 1,53 |0,0234] 168 |0,0167 1,96 [0,0093| 450 [0,0002
1,39 |0,0324] 154 |0,0229] 1,69 [0,0163} 1,98 |0,0089] £C0O |0,0001
V1.2.2 TAI PHAN BO PEU TRONG HINH CHU NIAT
Tai thm M a, = kyp
Tai goc N g, = kap




Bidng i 58 k;

a
Z «a = —
B=- b
b
1,0 1.5 2 3 6 10 20 30
025 | 0898 | 0904 { 0,908 | 0,912 | 0934 | 0,940 | 0960 | 0,860
050 | 0696 | 0,716 | 0,734 | 0,762 | 0,789 | 0,792 | 0,820 | 0.820
1,00 | 0,336 | 0,428 | 0,470 { 0,500 | 0518 | 0,522 | 0,549 | 0,550
1,50 | 0,194 | 0,257 | 0,288 | 0,348 | 0.360 ; 0,373 | 0,397 | 0,400
2,00 | 0,114 | 0,157 | 0,188 | 0,240 | 0,268 { 0,279 | 0,308 | 0,310
300 | 0,058 | 0,076 | 0,108 | 0,147 | 0,180 } 0,188 | 0,209 | 0,210
5,00 [ 0,008 | 0,025 | 0,040 | 0,076 | 0,096 | 0,106 | 0,129 | 0,130
L9 .
Bdng 1ri s6 ki
a
ﬁ\ 1.0 1.2 14 18 1.8 2,0 22 24 28 28 3,0
0.0 0.250 | 0,250 | 0,250 { 0,250 | 0,250 | 0,250 | 0,250 | 0,250 | 0,250 | 0,250 | 0,250
0,2 0,2480 | 0,2489 | 0,2480 | 0,2491 | 0,2491 | 0 2491 | 0,2492 [ 0.2492 | 0,2492 | 0.2492 | 0.2492
0.4 0,2401|0,2420 { 0.2429 | 0,2434 | 0,2437 | 0 2439 | 0,2440 | 0.2441 10,2442 | 0,2442 | 0,2442
0.6 0.2229 0,2é75 0,2300 | 0,2315 | 0,2524 | 0 2329 | 0.2333 | 0.2335 | 0.2337 | 0.2338 | 0,2339
08 0,1990]0,2075 10,2120 | 0,2147 |0,2165{02176[0,2183 {0,2168 | 0,2192 ] 0,2194 | 0,2196
1,0 0.1752]0,1851 }0,1841 | 0,1955 [ 0,1971 ] 0 1899 | 0.2012 | 0.2020 | 0.2026 | 0,2031 | 0,2034
1,2 0,1518[0,1626 | 0,1705 | 0,1750 | 0,1793 | 0 1818 0,1836 | 0,1849 | 0,1858 | 0,1885 | 0,1870
1.4 0,1308 [ 0,1423 10,1508 | 0,1569 | 0,1613 |0 1644 10,1687 | 0,1685]0,1698 | 0,1705]0,1712
1.6 0,1123}0,1241{0,1329{0,1396 | 0,14450,1482 10,1509 0,1530 10,1545 | 0,1557 | 0,1567
1.8 0,0969|0.1083 ;0,1172]0,1241 {0,1294 | 0.1334 | 0.1365| 0,1389 10,1408 | 0,1423 10,1434
20 0,0840 | 0,.0947 | 0,1034 | 0,11030,1138|0,1202,0,1263 | 0,1276]0,1284 10,1300 | 0,1314
22 0,07320,0832 | 0,0917 [ 0,0984 { 0,1039 10,1084 | 0,1120 | 0,114910,1172|0,1181 (0,1205
2,4 0,0842 10,0734 10,0818 | 0,0879 | 0,0934 | 0,0979 10,1016 | 0,1047 | 0,1071 ; 0,1092 | 0,1108
286 0,0568 | 0,0651 }0,0725 }0,0788 [ 0,0842 { 0,0887 | 0,0924 | 0,0955 | 0,0981 | 0,1003 {0.1020
2.8 0.0502 } 0,0580 { 0,06489 | 0,0709 | 0,0781 | 0,0805 | 0,0842 { 0,0875 | 0,0900 | 0,0923 { 0,0942
3,0 0,044710.0519 | 0,0583 { 0,0640 | 0,089C | 0,0732 | 0.0769 | 0.0801 | 0,0828 | 0,0851 ; 0.0870
3.2 0.040:'1 | 0,0467 | 0,0526 | 0,0580 | 0.0627 | 1.0868 | 0.0704 | 0.0735 | 0,0762 | 0,0788 ; 0,0808
3.4 0,036:1 { 0,0421 [ 0.0477 | 0,0527 | 0.0571 | 0,06 1 [0,0648 | 0,0677 | 0,0704 | 0,0727 | 0,0747
3.6 0,0328 | 0,0382 | 0.0433 | 0,0480 | 0.0523 | 0,0561 | 0.0594 | 0,0624 | 0,065 | G,0674 | 0,0694

1



F 1ol 12] 14 16| 18| 20 22| 26| 26 28] 30
a8 | 0020800348 |0.0395 | 0,0438 [ 0,0¢790,0518 |0,0548 | 0.0577 | 0,0803 | 0.0826 | 0.0826
40 |0.0270|0.0318 |0,0362 | 0,0403 | 0,0441 | 0,0474 | 0.0507 | 0.0535 | 0,0560 | 0.0588 | 0,0803
42 |0,0247 00291 [0.0333 | 0,0371 | 0.0407 | 0,0438 | 0.0469 | 0.0496 | 0,0521 | 0.0543 | 0,0563
44 |0,0227|0.0288 [0,0306 | 0,0343 | 0,0378 | 0,0407 | 0.0436 | 0.0462 | 0.0485 | 0.0507 | 0,0527
48 | 00205 |00247 [0,0283|0,0317 | 0,0348 | 00378 | 0.0405 | 0.0430 | 0.0453 | 0.0474 | 0.0403
48 |00189]00229 |0,0262 | 0.0244 | 0,0924 | 0,0352 | 0,0378 | 0,0402 | 0,0424 | 0,0424 | 0.0463
50 |0.0179]00212|0.0243|0,0224|0.0302 | 0,0328 | 0.0358 | 0.0376 | 0,0307 | 0,0417 | 0,0435
80 [0.0127]|0.0157 [0,0174{0.0198 |0.0218 | 0,0238 | 0.0257 | 0,0278 | 0,0293 | 0.0310 | 0,0325
70 | 0,0094]|0.01120.0130 | 0.0147 | 0,0184 | 0,0180 | 0,0185 | 0.0210 | 0,0224 | 0.0238 | 0.0251
80 |0.0073|00087 {0,0107]00114[0,0127 | 0,0140] 00153 | 0,0185 ] 0.0178 | 0,0187 |0, 0108
00 [0,0058 0,000 [0,0080| 0.0001 {0,0102 {00112 00122 | 0,0132{0,0142 | 0.0152 | 0.0181
10,0 |0.0047 {0,006 | 0.0085 | 0,0074 | 0,0083 [ 0,0080 {0,0160 | 0,0109 | 0,0117 | 0,0125 | 0,0132

Ghi chii :

a Z

a=—; f=-

b b

Bdng tri s6 ks (tiép theo)
a

3.2 34 as 38 4,0 5.0 8,0 7,0 8,0 2,0 10,0
.
00 | 0250|0250 | 0.250 | 0,250 | 0,250 | 0,250 | 0,250 | 0,250 | 0,260 | 0.250 | 0,250
02 02482 |0,2492|0,2492 | 0248202492 | 0,2402 | 0,2492 | 0.2492 | 0.2482 | 0,2402 | 0,2402
0.4 |02443|0,2443]0,2243 | 02443 | 0,2443 [ 0,2443 | 0,2443 | 0.2443 | 0.2443 | 0.2443 | 0.2843
08 ]0.2340)|02340 [0.2341 | 0,2341 | 0,2341 | 0,2342 | 0,2342 | 0.2342 | 0,2342 | 0,2342 | 0,2342
08 |02188 02199 |0.2199 | 0.2200 | 0,2200 | 0,2202 | 0.2202 | 0,2202 | 0,202 | 0.2202 | 0.2202
10  |02037 [0,2039 | 0.7040 | 0.2041 | 0,2042 | 0,2044 | 0.2045 | 02045 | 0.204¢ | 0.2046 | 0.2048
12 |01873{0,1878{0,1878]0.1680 | 0,1882 | 0,1887 | 0,1887 | 0,1888 | 0, 1888 | 0, 1688 | 0. 1888
1.4 |01718]0,1722]0,17250.1728|0,1730 | 0.1735 | 0,1738 | 0.1738] 0.1739 | 0.1730 | 0.1740
18 |0,1574[0,1580 | 0.1584 | 0.1587 | 0.1580 | 0.1598 | 0,1801 | 0.1802 | 0.1803 | 0,1804 | 0, 1604
18 |0,1443[0,1450 | 0,1455 | 0,1460 | 0,1473 | 0,1474 [ 0,1478 | 0,1480 | 0, 1481 | 0.1482 | 0, 1482
20 [0,1324)0,1332|0,1339 | 01345 | 0,1350 | 0,1364 | 0.1388 | 0.1371 | 0.1372 | 0,1373 | 0,1374
22 0,1218]0,1227 10,123510.1242 10,1242 10,1264 | 0.1271 | 0,1274 10,1278} 0,1277 | 0.1277
24 [01122{01133]0.1142]0,1150{0,1150]0,1175 | 0.1184 [ 0,1188] 0,110 [ 0,191 |0, 1182
2& |0.1035 |0.1047 |0,1058 | 0.1088 |0,1073 [ 0,1005 | 0, 1106 {01115 |0, 1113 [ 0.1115 0, 1118




32

34

36

3.8

4.0 5.0

6.0

7.0 8.0 9.0

10.0

2.8 (00957
3.0 00887
32 100823
3.4 100765
3.6 |0.0717
3,8 |0,0664
4.0 100620
4,2 10,0581
4.4 100514
46 (00510
4.8 00480
50 0.0451
6.0 |0,0340
7.0 00263
8.0 10,0209
9.0 |0.0169
10.0 [0.0140

0.0970
0.0901
0.0838
0.0760
0.0728
0.0680
00636
0.0596
0.0560
0.0526
0.0495
0.0466
0.0353
0.0275
0.0219
0.0178
0.0147

0,0982
0.0918
0.0850
0.0793
0.0741
0.0694
0.0650
0.0610
0.0574
0.0540
0,0509
0.0480
0,0366
0.0285
0.0228
0.0186

0,0154

0.0991
0,0923
0,0861
0,0804
0,0753
0,0706
0.0663
0.0623
0,0586
0.0553
0.0522
0.0493
0,0377
0.0296
0.0237
0.0194
0,0162

0.0999|0.1024
0.0931]0.09.3
0.0870]0.0900
0.081610,0847
0.0798,00799
0.0747(0.0753
0.06/410.0712
0.0634,0,0674
0.0597,0.0639
0.0561,0,0606
0.053310.0576
0.050410,0547
0.03880.0431
0.0306;0.0346
0.0246|0.0283
0.0202/0,0235

0.0177{0,0198

0.1036
0.0973
0.0916
0,0864
0.0816
0,0773
0.0733
0.0696
0.0662
0.0630
0.0601
0.0573
0.0460
0.0376
0.0311
0.0262
0,0222

0.1041;0.1045,0,1047
0,0980(0.0983|0.0986
0,0923}0,0928]0.0930
0,0873{0,0877{0,0880
0,08260,0832/0,0835
0.0784|0,079010,0794
0.0745{0,0752/0,0756
0.0709|0.0716|0,0721
0.0678|0,0684|0.0689
0.06440.0654|0,0659
0.0616|0,0626|0,0631
0.0589|0,0599|0,0606
0.047910,0491)0,0500
0.0396|0.0411)|0,0421
0,0332|0,0348|0,0359
0,0282;0.0298|0,0310

0,0242{0,0258|0.0270

0.1048
0,0987
0,0933
0,0882
0,0837
0.0796
0.0758
0.0724
0.0692
0.0663
0.0635
0.0610
0.0506
0,0428
0,0367
0.0319
0.0280

Thi dutV'l3

Tun Ung suat tai M

60000

200 x 200

0,=02733 x 1,5= 0,41 kg/em®

Thiduvi4

Tinh tng xuat tai M va N

Tai M o, =k.p

o=

a

b

6
2

=3:

>




0, =0,5x3=15kgen’
Tai N g, =kyp k; =0,2034
o, =0,2034 x 3=0,61 kglenm’

V1.2.3. TAI PHAN BO TAM GIAC TRONG HINH CHU NHAT

TaidinhM o, =k, _4»___b——§-

Taiduoi N oy =ksp GI

d

o= —h— P

Chiéu a ¢6 p khong doi,

X
Chicu b ¢6 p thay doi D S S .
. . M N
Bang tri 5ok,
4
000 | 025 | 050 | 100 | 150 | 200 | 300 | 500
[£4
0.15 0250 | 0136 | 0,101 | 0,025 | 0012 | 0,008 | 0,005 | 0,001
0.30 0,250 | 0186 | 0116 | 0,051 | 0026 | 0017 | 0010 | 0.004
0.60 0.250 | 0,206 | 0,160 | 0,085 | 0,050 | 0031 | 0,024 | 0,007
1,00 0250 | 0.209 | 0,170 | 0,108 | 0,069 | 0045 | 0,016 | 0009
150 0250 | 0210 | 0473 | 0,113 | 0,080 | 0056 ! 0033 | 0014
2,00 0250 | 0211 | 0175 | 0,117 | 0,087 | 0064 | 0.041 | 0,019
3,00 0.250 | 0,211 | 0175 | 0,119 | 0,090 | 0071 | 0047 | 0,025
6.00 0250 | 0211 | 0,476 | 0120 | 0,092 | 0075 | 0,051 | 0,029
1000 | 0250 | 0212 | 0177 | 0121 | 0,003 | 0076 | 0052 | 0032
2000 | 0250 | 0212 | 0477 | 0421 | 0093 | 0076 | 0.052 | 0033




Bang ni 58 ks

A 0,00 0,25 0,50 1.00
o<

1,50 2,00 3,00 5,00

015 000 | 0220 | 002y | 0015
030 0.00 | 0031 | 0037 | 0029
0,60 0.00 | 0.035 | 0.C53 | 0051
1.00 0.00 | 0036 0.060 | 0.068
1.50 0.00 | 0,037 | OULSY | 0.075
2,00 0.00 | G037 | 0062 | 0.078
3,00 0.00 | 0.037 | 0.0K3 | 0.078
6,00 0,00 | 0037 | 0,063 | 0.079
10.00 0,00 | 0.038 | 0,064 | 0,080
20.00 000 | 0038 | 0,064 | 0,080

0.010 { 0,007 | 0,004 | 0,001
0.020 | 0,013 | 0,007 | 0,003
0.039 | 0.029 | 0.016 | 0006
0.053 | 0,039 | 0.022 | 0,009
0.063 } 0.049 | 0,029 | 0.012
0.068 | 0,055 | 0.035 | 0,017
0,071 | 0,059 | 0,041 | 0,022
0.071 | 0,062 | 0,046 | 0,026
0.072 | 0,063 | 0,047 | 0,028
0,072 | 0.063 | 0,048 | 0,030

Thi du VIS
Tim dng sulit i M va N
tai M g, = kyp ke = (116
_ 2

a = = (,6; 3 =
4

it

0.5

& o

g, = 016 x 3 = 048 kgjem?
Tai N a, = ksp ks = 0,033

o, = 0033 x 3 = 0,16 /cg/cmz
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VL.2.4. TAl PHAN BO DEU TRONG HIiNH TRON
Hinh tron o, = ke¢p

Hinh vanh khuyén :
o =p kﬁ(—*.———.—)
Ry Ry R, Ry
R, ban kinh ngoai vanh khuyén

R, bén kinh trong vanh khuyén




[ 4
, Rlo0 |02 |04 o6 |08 | 10| 12| 1416|1820
R
00 1,000 | 1,000 | 1,000 | 1,000 | +.000 | 0.500 [ 0,000 | 0.000 | 0.000 | 0.000 | 0.000
02 0993 | 0,99 [ 0987 | 0970 | 0,890 | 0.468 [ 0.07C | 0.015 | 0.008 | 0.002 | 0.001
04 0943 {0843 0920 | 0860 [0.712 | 0,435 | 0,181 { 0.065 | 0.026 | 0.002 | 0.001
06 0864 | 0852|0813 0733|0591 | 0400|0224 | 0,113 {0056 0029 |0.016
o8 0.756 { 0,742 | 0699 | 0.619 | 0,504 { 0,368 } 0,237 | 0.142 | 0,083 | 0,048 | 0.029
10 0645 | 0833 | 0593|0525 {0,434 | 0,337 [ 0235|0157 [ 0,102 | 0,085 ! 0,042
12 0547 | 0535|0502 {0447 [ 0,377 | 0300} 0,226 | 0.162 { 0,113 | 0,078 | 0,053
1.4 0.461 1 0542 | 0425 {0383 1032902700212 | 0,161 | 0.118 | 0.086 | 0.062
18 0,380 { 0,383 | 0.362 | 0,330 | 0,288 | 0,243 | 0,197 | 0,156 | 0,120 | 0,080 | 0.068
18 0332103290311 {0285 |025 | 0218]0,182 | 0.148 j 0,118 [ 0,092 | 0.072
20 0285102800268 | 0248 | 0,224 |101968 | 0167 { 0.140 [ 0,114 | 0,092 | 0,074
22 0,245 [ 0242 |1 0233|0218 {0,198 {0178 | 0.153 | 0131 | 0,109 | 0.08C | 0.074
2.4, 0.214 | 0211 10203 | 0192 | 0,178 | 0,159 | 0.140 | 0,122 | 0.104 | 0,087 | 00723
28 0,187 | 0,185 1 0.179 | 0.170 | 0,158 | 0,144 | 0.128 | 0,113 | 0,098 | 0,084 | 0.071
28 0,166 { 0,163 | 0159 | D151 | 0,141 | 0,130, | 0.138 | 0.105 | 0,092 | 0080 | 0,069
30 0.146 | 0,149 | 0141 | 0 %35 | 0,127 | 0,118 1 0.108 | 0.097 ; 0.087 ! 0,077 | 0.067
34 0117 | 0.418 | 0114 [ 010 { 0,105 | 0.098 | 0,091 | 0.084 | 0,078 | 0,C68 | 0.061
38 0,006 | 0.095 { 0.083 | 0.09t | 0,087 | 0.083 | 0,078 | 0,073 | 0.067 | 0,081 | 0.055
4.2 0.079 | 0.079 | 0.078 | 0.076 | 0.073 o.oa 0,067 | 0,063 | 0.059 { 0,054 | 0.050
48 0.067 { 0.067 | 0.068 | 0.064 | 0,063 | 0,060 | 0.058 | 0.055 | 0.052 | 0,048 | 0,045
50 0.057 | 0057 | 0058 | 0.055 { 0,054 | 0,052 | 0,050 [ 0,048 | 0,048 | 0,043 | 0,041
5,5 0.048 | 0.048 | 0.047 | 0,048 | 0,045 | 0,044 | 0,043 | 0.041 | 0,039 | 0,038 | 0,036
8,0 0,040 | 0,040 | 0.040 | 0,038 | 0,039 | 0,038 | 0,037 | 0.036 | 0,034 | 0,033 | 0,031
kd - ~ /).. ~
V1.2.5. TAI PHAN RO DU THEO HINH BANG
QN = —nq.v
oy, = k'y.p
Oy = K'.p
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mmam i 1) ks k.w - \m:w
y 0,00 0,25 0,50
b
.N: U, 9, Ty g, g, L gz a, Uy
b |
0,00 1,00 | 1,00 0 1,00 | 100 | 000 | 050 | 050 | 0,32
0,25 096 | 045 0 090 { 039 | 0,13 | 050 { 035 | 0,30
0,50 082 | 0,18 0 074 1 019 | 0,16 | 048 | 023 | 0,26
0,756 0.67 | 0,08 0 061 1 010 | 013 | 045 | 0,14 | 020
1.00 0,55 | 0,04 0 051 [ 005 | 0,10 { 0,41 | 009 | 0,16
1,25 0,46 | 0,02 0 044 | 0,03 | 007 [ 0.37 | 0,06 | 012
1,50 0,40 | 0,01 0 038 | 002|006 033|004 | 010
1,75 0.35 034 | 001 | 004 | 0,30 | 0,03 | 0,08
2,00 0,31 0,31 003 | 0,28 | 0,02 | 0,06
3,00 0,21 0,21 0,02 | 0,20 | 0,01 | 0,03
4,00 0,16 0.16 001 | 0,15 0,02
5,00 0.13 0,13 0.12
6,00 0,11 0,10 0,10 ]
y 1,00 1,50 2,00
b
m o, 9, Ty g, o, Ty a; g, Tay
b ]
0.00 0,00 | 0,00 | 0,00 | 0,00 | 000 | 0,00 | 0,00 | 0,00 | 0,00
0,25 0,02 | 017 | 005 | 0,00 | 0,07 | 001 | 0,00 | 0,04 | 0.00
0,50 0,08 021|013 | 002 0,12 | 004 | 000 | 007 | 0,02
0,75 0,15 {022 | 0,16 | 004 | 0,14 | 0,07 | 0,02 | 0,10 | 0,04
1,00 019 | 015 | 0,16 | 0,07 | 0,14 | 0,10 | 0,03 | 0,13 | 0,05
1.25 020 { 0,1t | 0,14 | 0,10 | 0,12 | 0,10 [ 0,04 | 0.11 | 0,07
1,50 02t { 008 { 0,13 | 0,11 | 0,10 | 0,10 | 0,06 | 0,10 | 0,07
1,76 021 | 006|011 ]013]009 ]| 010 | 007 | 009 | 008
2,00 0,20 { 0,05 | 0,10 | 0,14 | 0,07 | 0,10 [ 0,08 | 0,08 | 0,08
3,00 0,17 { 0,02 | 0,06 | 0,135 0,03 { 0,07 | 0,10 | 0,04 | 0,07
4,00 0,94 { 001 | 0,03 | 012 | 002 | 0,05 | 0,10 | 0,03 § 0,05
5,00 0,12 0,11 0,09 | 0,03 | 0,05
6,00 0,10 0,10 0,00 | 0,03 | 0,05




V1.2.6. TAI PHAN BO TAM GIAC THEO HINH BANG
Bai todin phdng 1 > 10b

0, = kgp

%

Bdng i 56 kg

oix

TIN

-1,5

-1,0

-0,5

0,0

0,25

0,50

0,75

1,5

2,0

2,5

0.00
0.25
0.50
0.75
1.00
1,50
2,00
3.00
4,00
5.00
6,00

0.000
0,000
0,002
0,006
0.014
0.020
0.033
0.050
0.051
0,047
0.047

0,000
0,000
0,003
0,016
0,025
0.048
0,061
0.064
0.060
0.052
0.041

0,000
0,001
0,023
0.042
0.061
0,086
0.092
0.080
0,067
0.057
0.050

0,000
0,075
0,127
0,153
0.159
0.145
0.127
0.096
0.075
0.059
0.051

0,250
0.256
0,263
0,248
0,223
0,178
0,146
0.103
0,078
0.062
0.052

0,500
0.480
0.410
0.335
0.275
0,200
0,155
0,104
0,085
0.063
0.0583

0.750
0.643
0.477
0.361
0.279
0.202
0.163
0.108
0.082
0.068
0.0583

1,000
0.424
0,353
0,293
0,241
0,185
0,153
0,104
0.075
0.065
0.053

0.000
0,015
0,056
0,108
0.129
0,124
0,108
0,080
0,073
0,061
0,050

0.000
0,003
0,017
0,024
0.045
0.062
0,069
0,071
0,060
0,051
0,050

0.000
0,000
0,003
0.c09
0,013
0,041
0,050
0,050
0,049
0,047
0.045
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Thi du V1.6

Bai todn phéng : m ing suft tai M, N, K

Tra bang ki
g, = 0,48 x 2
My oy =023 x2
By = 0,26 x 2
o, = 0,74 x 2
N oy = 0,19 x 2

Gy = 0,16 x 2 = 0,32 kg/cm?

0.82 x 2
0,18 x 2

9,

K oy =

Gy = 0,00 x2 = 0,00 kg/cmz

0,96 kglem?
0,46 kglem?

= 0,52 kglem®

1,48 kg/cm'7
0,38 kglcm?

1,64 kg/cmz
0,36 kglem?

. p=2M/fem?

i
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V1.3. SUC CHIU CUA DAT

V1.3.1. SUC CHIU TAI CUA DAT SET, A SET, A CAT
Can cu theo h¢ sO rOng € va trang thai :
cing khi W =< [,2 W,
déo  khi W > 1.2 W,
Sttc chiu R kg/cn12 tra theo bang sau :

Tén dit Hé 88 réng ¢ | Trang thai cfng | Trang thai déo

05 . . 3.0

A cat 3.0
0.7 2.5 2.0
0.5 3,0 2.5
A st 07 25 18
1.0 2,0 1.0
0.5 6,0 4,0
. 0,6 5,0 3,0
Sét 0.8 3.0 2.0
[ 11 2.5 1,0

V1.3.2. SUC CHIU TAI CUA PAT CAT

Can cir theo he sO rdng ¢ d€ xic dinh dd chit ddng thoi
xac dinh d® 4m theo :

im néu G < 50%
udt néu 50 < G < 80%

no nuéc nu 8 < G < 100%




Stre chju R /\'g/cm? tra theo bing sau -

Tén dat Chat | Chat via
Cat san cat to khéng k& do dm 45 35
Cat trung khdng k& do &m 25 25
Cét nhé - &m 20 2.0
- uSt va no nudce 25 1.5
Cét byi - &m 25 2.0
- uot 20 1.5
- no nudc 1.5 1.0

V133, HIEU CHINH SUC CHIU TAI CUA DAT

Sttc chiu ghi trong hai bang trén dng vii bé rOng mong
b < Im va be sdu h tr 1,5 dén 2m. Trong thyc & néu chieu
rOng va chigu sdu khac thl hi¢u chinh theo

Ry = manR

Ry, 1a stc chiu tinh toan

m la hé s& diéu chinh theo bé rong

b
b < S5m thi m=1+ —a
4

a = 0,2 cho sét va 4 sét, 4 cit
d = 0.5 cho cat

b > 5Sm thl m 1.2 cho sét, a sét, a cat

m 1,5 cho cat
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n la hé sd digu chinh theo be sdu

h < 1.5m thin

[0.5 + 0.033h]

hs2n  thin =1+ <4 [gh ~ 200
mR

d = 2.5 cho cat
d = 2.0 a cat, sét
d = 15 cho sét

y 1 dung trong dit tinh theo kg/cmj.

V134 CAC HAM TUONG QUAN
D& tign ndi suy va ngoai suy, trong truong hop dat yu
ta co thé tinh suc chiu ntn dit theo cac ham tuong quan sau:

HAM TUONG QUAN CUA CAT

Ham twong quan
Tén cat I
am udt nonudce
, . 8
Cat san cat to F1=5r_1
! 7
Cat trung !H:85—24
o a. 3 N
Cat nho T5¢2 “8:-36
e Qo 10 6 ao 3
cat b '_5r5—1| R=5; TR
|
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HAM TUONG QUAN CUA SET

Tén Trang thai d#t
& Cifng Déo
6 6
A" cat R=5737 R=5:"0s
A sét ErEE 1,407 ¢2 — 0911 ¢ + 0.505
, _ 1.30466 — 1 q- 1
Sét 1.4836 ¢° - 0.3869 £ +0,0146 2.778:3—5278 ¢2—4.111 £+0,834

VL.3.5. BANG TINH SUC CHIU CUA PAT R kg/em? CHO ¢

—

H £
Ton ast | 71900 b o

0s 0,55 08 0,85 0,7 08 1.1 1,5 2,0

- —t —
Cat o Bat k‘y 533 4 50 4.0 35 32 267 1,78 1.23 0,89
Cattung| Batky | 438{ 35 ; 292 | 25 | 219 | 175 109} 073 | 051
Cét nhd Am 8 4 3 2.4 2 15 | oss | o0ss| 038
Cat nnd Uot 75 | 375 25 | 188 1,5 107 | 058 | 038 | 024
Cét bur Am 286 | 267 25 { 235 | 222 2 | 154 | 118 | 09t
Cat bu uat 24 | 218 2 185 1.71 15 ] 109 | o8 0.6
Cat bu | No nudc 2 (4| 15 1.33 1.2 1 067 0.48 0,33
A cat Qung 3 2.86 2,73 | 261 25 231 | 188 1,5 12
A cat Déo 3 267 24 | 218 2 171 ] 1.2 086 | 083
A sét Quing 3 286 | 273 | 2.8 25 | 231 | 188 15 12
A st Déo 25 [ 233 | 216 | 198 18 148 | 003 | 0,43 | 023
Sét Qing 6 543 S 4,66 45 3 25 1.83 1,37
Sét Déo 3.42 3 269 | 2.44 2 1 035 | 012

Ghi chd - Suc chiu in kém diu (*) 1a theo quy dinh




V1.3.6. DUONG BIEU DIEN SUC CHIU TAI CUA PAT

B RS/
6 .
S -
4 —
3
\
9 \
\
\
o
1 \\ \\%0\.
~ s
\Q Y . af fru
OL”&J\“;TM
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B8R kg/cmq

Sty o
¥ Q,n
\ .z r\‘\
o Seiusy
\ Cat bdm
[ .
2)
1,5
0,5 1,0 ,
R%9/com
\ \ =1
\\%
PPN
\452\%: €
20
0,5 10 15



D R¥am

¢, |

0,5

1.0

2,0
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V1.3.7. TINH SUC CHIU CUA DAT THEO LY LUAN NEN
BIEN DANG TUYEN TINH

Khi da biét dung trong y Tim?, goc ma sat trong ¢, luc
dinh C Tim”, be rOng by, va bé sdu hy ta ¢ thé tinh thing suc
chju cta dau theo

Méng trung tdm Py = (Ab + Bh) y + DC
Mong léch tdm Py = (A;b + Bh) vy + DC

A, A,. B. D tra thco bang sau (theo ¢)

¢ A A, 8 D " A A, B D
o° 0 0 1.0 3,0 24° 0.7 1,0 39 6.5
2° 0 0 1.1 33 26° | 08 1 44 6.9

4° 0 0.1 12 35 | 28° 1,0 13 49 7.4
6° 0.1 0.1 1.4 37 30° 12 15 56 8,0
8° 0.1 0.2 186 3.9 32° 1.4 18 6.3 85
10° | 02 | 02 1.7 42 | 34° 16 21 7.2 9,2

12° | 0.2 0.3 1.9 44 36° 1,8 24 82 | 100
14° | 03 0.4 2.2 47 | 38° | 21 2,8 94 | 108
16° | 04 0.5 2.4 5.0 40° 25 33 | 108 | 11.8
18° | 04 0.6 2.7 53 | 42° | 29 38 | 127 | 128
20° | 05 0.7 3.1 5.6 44° 34 45 | 145 | 140
22° | 08 | 08 3.4 60 | 45° | 37 49 | 156 | 146




Trudng hgp cat, khong thi nghiém duge goc p, of (he 1iy
thco bang sau :

i

Cat 2 i @® Cat € 9
0.7 i 36° 0.7 30°
San Vi to 06 38° Nho ‘ 0.6 347
0.5 41° | 05 36"
0.7 33° 0.7 28"
Trung 0.6 36° Bui 0.6 32°
B 0.5 38° 05 34°

VI4. BIEN DANG VA PO LUN CUA DAT

VI.4.1.TINH LUN THEO PHUONG PHAP CHIA LOP
LAY TONG

Trnh tu tinh nhu sau

Chia dat thanh ting 1dp h = 0,25b.

V@ bitu dd ung suit theo diém tdm

- Dinh pham vi inh hudng o, = 0,20,

- Xac dinh p; = 0, p2 = 0 + 0y cho ting lop (18y sO
trung binh & gifa 1dp)

- Theo bidu dd nén tra ra €, €; tng vai py, p

i66

’ [1 - [2
- Tinh h& sO nén a =
P2 — P4
. a
va dB nén don vi 4y = ———
1 + ¢
- Tinh d0 lan wng lop S; = a, p; b
- Tinh do lan dng cOng . S = oo

Thi du V1.7

Tinh lin vt a = dm, b = dm, p = 2,64, h = 2m dit 2
Wp:loplty =17 kp2y =16




oAb \ -
Biéu 49 nén nhu sau

[ p 0 1 2 3 4
Lp 1
0.75 G 63 0,62 057 053
0 ) 2 3 4
Lop 2 P
0,81 0,70 0,61 9,54 0,50
Chon L& diy h, = 025 x 4 = Im
Tra bitu do kg witi ¢ = |
Po = 265 - 034 = 23 kg/cm2
B tri bang tinh nhu sau
Diem 1 2 3 4 5 6 7 8
p 06 | 10 | 15 | 20 | 25 | 30 | 35 | 40
ks ]02315 {01752 {0.1215 | 0.0840 | 0.0605 | 0.0447 | 0.0343 | 0.0270
o | 213 | 161 { 112 077 | 056 | 041 | 032 025
U 051 | 068 | 085 101 117 ) 133 | 149 165
. . . = e .
Pham vi anh hudng dang & diém 7 vi  d6 0.20,, = 0.298
SO Vi g = .32 thi chénh lech dudi 0.05 kg/rr)r?'.
Xdc dinh py va py theo bang sau
P 042 | 060 | 077 | 093 | 109 | 125 | 141 | “nre
Po-py| 222 | 187 | 137 | 095 | 067 | 049 | 037 | urg
p, | 264 | 247 | 214 | 188 | 176 | 174 | 178 trg
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Tdng hop bang 1inh lin nhu sau

J . &
3 i 4 ‘
Lop 273 Py (] €2 g a""p‘ a8, h! é— S{ S
i
w <
1 |264|0421072|058|014[006310037| 100 |222| 82 | 82
2 |247|060{0,711059}0,12|0084i0,037| 100 | 1,87 | 6.9 | 15.1
3 1214]077 | 069 |06 |0,08 00580036, 100 |1,37} 49 | 20,0
4 1188(093|0714{062! 0090095005 100 |095]| 53 {253
5 11.76]1.09 069 | 063006 00%0|C053 100 | 067 | 35 | 288
6 | 1.74]| 125,067 | 063|004 0087 :2C4¢ 100 1049 | 24 | 312
7 17811411066 |082]004 o;oaiooeﬁ 160 {037 24 | 336

VL4.2.TINH LUN THEO PHUONG PHAP LGP TWONG

Lap 1 an 20em. ldp

DUONG

NOi dung phuong phip Ia bicn bi€u d6 tam gidc thanh

2 Min 13.60m. 10ng cong 1an 33.6em.

biéu do chir nhat cung dién tich (co nghﬁn la bi€n tai trong phan

b0 cuc bd thanh 1ai trong vo han). Nhu vy can im hé day h

cia lop twong duong va tinh ldn theo S = a,h p

Ta o hy = Ay b (b la bé rong mong)

A, la hé s tinh sin ¢ cic bing sau :

Ao UNg vOi tim mong mém (Bétdng ¢ot thép)

Ay Ung Vi goe mong mém (Betong Ot thép)

Ayy Ung Vi tam mong aing (gach da)

A, Ung voi tam mong tuyet doi cing (b& 10ng)



Dét cudl va cét A cat
a=— u =010 =02 W= 0,25
Ao [ Avm | A | Ao | Aum | Av | A | Am | AL
1,0 1,13 | 0896 | 0,89 | 1,20 101 0.94 1.26 1,07 | 099
1.5 1,37 1,16 1,09 1,45 1,23 115 1.53 1.30 1,21
2,0 1,55 1.3 1,23 1,63 1.39 1.30 1.72 1.47 137
3.c 1,81 1,55 1,46 1,90 1,63 1.54 2,01 173 1,62
40 1,99 1.72 1,63 2.09 1.81 1.72 2,21 1.92 1,81
5,0 213 1,85 | 1,74 | 2,24 195 | 184 | 237 | 207 1,94
6,0 225 | 196 237 | 209 250 | 2,21 2,72
7.0 235 | 206 247 | 218 2.61 2,31
8,0 243 | 2,14 256 | 2,26 270 | 2.40
9,0 |- 251 2,21 264 | 234 279 | 247
10,0 | 2,58 | 2,27 2,15 | 271 2.40 2.26J 2.80 2.54 2,38
A cat A s4t , Sét déso | A sét, Sét afng
a S
a= ; = 0,30 n = 0,35 u = 0,40
Aw | Aum | A | Ao | Aum | A | A | Aum | A
r—_‘ T T B
1.0 1.37 1,17 1,08 1,58 1,34 1,24 2.02 1.71 1,58
15 1,66 1,40 1,32 1,91 1,62 1,52 2.44 2,07 194
2,0 1,68 1,60 149 | 2,16 1.83 1,72 | 276 234 | 220
3,0 218 | 1,89 | 1,76 | 251 215 | 2,01 3.21 275 | 259
4,0 2,41 209 | 197 | 277 | 239 | 226 | 3,53 | 3,06 | 290
50 258 | 225 | 211 298 | 257 | 242 | 379 | 329 | 3,10
6,0 272 | 2.41 3.14 2,70 4,00 3.53
7.0 2,84 | 2,51 3,26 | 2.87 418 | 3,79
8.0 294 2,61 3,38 2,98 432 3,82
g0 3,03 ! 269 3,49 | 3.08 446 | 3,92
10,0 312 277 206 | 3,58 3.17 298 | 4,58 405 382

1€



Trinh tu tinh nhu sau :

a
- Duya vao ty 1& kich thude mong @ = —, g coa dit va
b

loai mong, tra ra A, va tinh hy = A,b

- Tinh ra a, =

a

+ ¢

va p giy lon bing o,

- Tinh ra dd lan theo lp twong duong S = a, h, p.

Bang tra A, tinh lin ¢ goc mong mém (bétdng ¢dt thép)

a
PN 0,10 0.20 0.25 0.30
1.0 0.568 0.598 0.631 0.687
1.1 0.595 0.627 0.662 0.720
1.2 0.621 0.654 0.690 0,751
1.3 0.644 0.679 0.716 0.780
1.4 0,667 0.702 0.740 0,806
1.5 0.687 0.724 0.764 0,832
1.6 0.707 0.745 0.785 0.855
1.7 0.725 0.764 0.806 0,878
1.8 0,743 0,783 0,825 0.899
1.9 0.769 0,800 0,844 0919
2.0 0.775 0.817 0.862 0,938
2.1 0.791 0,833 0.878 0.957
2,2 0.805 0,848 0.895 0,974
23 0.819 0.863 0.910 0.991
2.4 0.832 0.877 0.925 1,007

0.35

0.790
0.828
0.863
0.896
0.927
0.956
0.983
1,009
1,033
1.057

1,097
1,100
1.120
1,139
1.158

0.40

o]

t.

1.

1

010
059
104

1486
.185
222
257

289

321

350

379

406

431
.456

480




25
2.6
2.7
2.8
2.9
3.0
3,2
3.4
36
3.8
4.0
42
4.4
46
4.8
5,0
5,5
6.0
6,5
7,0
7,5
8,0
8,5
9,0
9,5
10,0
11,0
12,0
13,0
14,0

025

0.939
0953
0.966
0.979
0.991
1.003
1.026
1.047
1.067
1,086
1,105
1122
1,139
1,154
1,169
1,184
1,218
1,249
1.277
1,304
1 328
1,251
1,373
1.393
1,413
1.431
1,465
1.496
1,525
1.551

0,30

1.022

1,037
1.052
1,066
1.079
1.092
1117
1.140
1,162
1,183
1,203
1,222
1,239
1,257
1,273
1,289
1,326
1,360
1,391
1,420
1,446
1,472
1,495
1,517
1,538
1,588
1,595
1,629
1,661
1,689

0.35 0,40
1,176 1,502
1,193 1,524
1.209 1.546
1.225 1566
1,241 1,586
1,256 1.605
1,284 1641
1311 1.675
1.336 1,708
1.360 1,738
1,383 1.767
1.404 1,795
1,425 1,821
1,445 1,847
1,641 1,871
1,482 1,894
1.524 1,948
1,568 1,998
1,589 2,044
1,632 2,086
1,663 2,125
1,692 2,162
1,719 2,197
1,744 2,230
1,769 | 2261
1,792 1,290
1,834 1,344
1,875 1,394
1,809 1,440
1,942 1,482
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., "1 oo 0.20 0.25 0.30 0,35 0.40
15,0 1,418 1,494 1576 | 1716 | 1,973 | 1522
16.0 1439 | 1516 | 1599 | 1,741 2002 | 1,559
17.0 1459 | 1637 | 1621 1,765 | 2029 | 1594
18.0 1477 | 1556 | 1641 1787 | 2055 | 1,626
19.0 1495 | 1575 | 1.661 1808 | 2079 | 1657
20 1511 1502 | 1679 | 1828 | 2102 | 2687
25 1583 1.668 1750 | 19156 | 2202 | 2814
30 1642 | 1730 | 1824 | 198 | 2284 | 2919
35 1692 | 1782 | 1880 | 2047 | 2353 | 3,007
40 1735 | 1827 | 1927 | 2009 | 2413 | 3084
50 1807 | 1903 | 2007 | 218 | 2513 | 3212
60 1865 | 1965 | 2072 | 2257 | 2504 | 3316
70 1915 | 2017 | 2128 | 2317 | 2664 | 3404
80 1958 | 2063 | 2176 | 2369 | 2723 | 3481
100 2030 | 2139 | 2256 | 2524 | 2824 | 3569

Thi du V1.8

Dung phuong phap 16p tuong
duong tinh lin moéng sau :

=b = = 2
P:Z,bl} a= b - 4’71’ p - 2164 kg/cnl

b' h 2; a = 0,062
- 0,71; u = 0,35

£ =

Chia mong ra [am 4 phan canh 2 x 2. Diém tdm mong
I6n bliing 4 dim goc mong nhd véi @ = 1, tra ra Ay, = 0,79.



H = 2hy = 1Im: p, = 264 - 034 = 23
3 x 0037 x 95 + & x 0.056 x 4

2 x 30,25

“mn

2.845
= — — = (,047
605

0.047 x 550 x 2.3 = S9.dem.

S

VL44. TINH LUN THEO QUY PHAM

Cin bhn la phuong phap chia 15p lay Wng nhung khong
dimg bidu do nén ma dung h¢ sO trung binh cia h¢ sO nén a
vt hg &G rdng e theo cong thue -

Bi
S = Zp; hy —
o
0,76 cho cdt
. E | + ¢ P 3 0,72 cho A cat
v ;= T [ L=
: a ‘ 0,57 cho A sét

0,43 cho Sét

* Tinh lai thf du VL7

Lopl y =17 a=0062 ¢=071 f =043

Lép2 y =16 a =009 e

068 B = 057

Chon bé day I6p by = Lm.



Bi€u dO ¥y suit. pham vi 7m nhu thi Jy VL7

4 .
Ey, = —— x 0,43 = 1185
0,062

. 1,68
E> = — x 0537 = 10,65
0,09

0.43
S; = 100 x —— [1,I5 + 213 + 161 + 0.56] = 197cm
11.85

¥~

10,65

172]
J
]

100 x [0,56 + 0,77 + 056 + 041 + 0,16]

= [3.1icm
S =8, + S, =197+ 131 = 328m
V1.45. TINH LUN DO MONG BEN CANH
Khi tinh d§ lun cia mong don md E < 75 kg/cmz. Va
P
khodng cich gita cic tdm mong L = 2\/5—- . P 12 tdng luc
x

doc cia mong bén tinh bing tdn. oy 12 dng sufit thudng xuyln
Tim? tai mat day chiu nén cia mong dang nghién cuu, thi phai
tinh &nh hudng cia mdng bén canh.

- Néu tinh theo phuong phap chia I6p iy dng thi tac
dung cia mong bén c¢Ong thém vio bidu do o,
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hy

2 x 079 = 158n = 158m.
0,062
a, = — = = (03626, p = 264 - 134 = 230
1.71
S = day hy p = 4 x 003626 » 138 x 2.3 = 52.7cm
* Tinh theo diém tim ;o = 1 A,y = 1,58

he = 1,58 x4 = 632 = 63Xm

a, = 003626, p = 2.3 kgfem?
S =4, hy p = 003626 x 632 x 23 = S2.7cm
Hai cich tinh k&t qua nhu nhau.

V1.4.3. TINH 1.UN THEO 1L.OP TUONG DUONG DAT
KHONG DONG NHAT

Khi didt ¢o nhicu kyp khiac nhau thi ta ddi ra mOt 1Gp
didng nhat.

- Ta coi dng sudl phin bd theo tam giac
- Chitu sdu tiph todn lay H = 2hy (md hy = A.b dya
theo 16p dat nao 16n nhat)

H¢ s8 a,py, tinh nhu sau :

hl'd(,]Zl + h:a,,zzz + h.;al,ﬂ,;

dom =

-
2h?
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- D6 lan tadn bd

3
P TRTREBS NN

o

2

Thi du V19
Tinh hin theo 10p Wong mpmes,
=b = dm

duong dong nhat : a
h =2m; p =264 kg/cm"
= (.35

Lap 1 Sét @ p
a, = 0037,y = 1.7
Lap 2 A <8t g = 0,30
a, = 0056,y = 1,6
143p 2 chiém nhiéu nén Idy
u = 03
a = 1, tra ra A, = 0,687
hy = 0.687 x 2 x 4 = 55m




- Néu tinh theo phuong phap l5p twong duong thi cOng
th¢m tac dung mong bén theo h¢ <0 goc Ay,

Thf du VLIO :

Tinh luin mong A ¢ k& Anh hudng cua moéng B bing hai
phuong phap ; biét dat dong nhdt ¢« = 03; y = 1.8, a = 0,018;
e =068 p =2,p; =15

1. Phwomg phdp chia Idp ldy 16ng.

4 4m m
2m| A B |2m
m\
4
2
3
4
5
b
/ ?
/ 8

-"Be day lop hy = Im
- Pham vi chiu nén ding ¢ diém 8 voi ¢, = 0,30 so vdi
0,2 oy = 02 x 1,71 = 0,342 chénh l¢ch nhd hon 0,05 kg/cmz.



- Nghiém lai 2 dicu kién

1,68
= x 0,712 = 61 < 75 kgicm?2
0.018
60
L=2\|— =2V351 =375
17,1

Bang tinh nhu sau :

Diém 1 2 3 4 5 6 7 8 9

T 045 { 063 | 081 | 099 | 117 | 135 [ 1,63 | 1,71 | 1,89

B 1 2 3 4 5 6 7 8 9
ks 020] 0,12| 007 | 005! 0,03]| 002 001|014 {0,011
Oy, 138 083 048 035 0.21] 0.14( 0,12] 0,10| 0,08
k',

0,204 | 0,136 | 0,094 | 0,071 | 0,055 | 0,043 | 0,035 { 0,028 | 0,024
k'3 10,203 0,131 | 0,087 | 0,060 | 0,044 | 0,033 | 0,025 { 0,020 | 0,016
k'3 — k"3 1 0,001 | 0,005 | 0,007 | 0,011 | 0,011 | 0,010 | 0,010 | 0,008 | 0,008
on 003| 012} 017| 027! 027| 025| 025| 020] 020

a 141| 095 065| 062| 048 039| 037| 030 028
100x0,018 11,73
S = [ + 141 + 095 + 065 + 0,62 +
1,68 2

0,30
+ 048 + 0,39 + 037 + '—“] = 6,3cm
2
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2. Phuomg phdp 1dp neong duomg
Lin do A :

0,018 2
a,2=——=00107, a = — =2, u =03
1,68 1
Ay, = 0938; h, = 4 x 0938 » 1 = 3,744
Po = 20 -0,18 x 1,5 = 1,73

S; = 0,0107 x 3744 x 1,73 = 6,94cm

iLin do B :
5
a="=5» Ay = 1289
1
3 AAy: = 0,197
a’ = " =3 > A, = 1,092
1

h = 2 x 0,197 x I = 0,394
po = 1,50 - 0,188 x 1,5 = 1,23
'S, = 0,0107 x 394 x 1,23 = 0,52m
DO lin tdng cdng : S = S + 55 = 6,94 + 0,52 = 7,46cm
‘Ghi chi - Tinh dd lin theo phuong phéap I6p tuong duong
I6n hom phuong phap chia iop Hy tdng vi phuong phap sau nay
da ham ché pham vi chju nén ¢ mdt tri s& dn dinh.
V1.4.6. TINH LUN THEO THOT GIAN

Trong qua trinh dit chju nén, nudc va hat chiu nén theo
quy luigt sav :
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t

0 chi o6 nudc chiu nén
t = t; nudc chiu mdt phan, hat chiu mft phin
t = t > 4 nuéc thadt di, hat chiu nhieu lén
t = o 103n bd 4p lyc do hat chju.
Bi€n thién d lin phy thudc vao bi€n thién lugng thodt nudc.

Két qua nghién ctu phuong trinh vi phin nén thim hay
a trinh ty lun theo thdi gian :

D9 lin cudi cing S = a, hg p
St
Tu cho cac dd nén chiit Q(t) = —
)

Tra bing tim ra cic h¢ sd N
Tinh ra hé s &

0

20 25Kk(1 + e

E:

~

4h ynah?

k 12 hg s3 thim (don vi : cm/nim)
a 1a h¢ so nén cm’ikg
61 + €2

2

€ =

¥n = 0,001 kg/cm3 (dung trong nudc)
h duong thdm dai nhit (cm)



N
Tim ra thoi gian lan t = T (n3m)
Thoi gian lan hét, téc B Q(t) = 1 thl S(t) = S. L&y
6 .
N=6thT=g.

Cdc truong hop khdc nhau vé muc dj nén chdt

Triomg hep 0 T P O O R O O O
- Nudc thoat 2 chigu ‘r

H H

h = —

2 {

- Bidu dd éng SUAt chir nhjt: LS lINIEAC :
mong ban 16n, chieu day nhod
Q=1-¢eM°
Truong hop 1 . 3
- Nudc thoat 1 chiéu
h

- Bidu dd ing sudt tam giac
thugn (ldn do ty trong) —




Truong hop 2

- Nudc thoat 1 chigu
- Biu dd ung suit tam giac
nghich (méng thudng)

Q= 1-0,59[ e'N2+O,37e'9N2...]

Truong hegp 0.1

- Bidu dd ung sudt thang thuin
- Ung v6i truong hop dit dip
chua 8n dinh da xiy cit

No1 = No+(N; - No)J

, Pa
J phy thufc v = —

r'a
\
i
—\
—\
\
3\
A
\
R
—
A Y
Po b L
1
:
7
7
7
—
7

Truong hop 0.2

- Biéu dd éng sudt thang ngugc

- Ung vGi truong hgp mong Ion
va dit chua &n dinh hoic cdng E—1—7 h
trinh nho xay trén cOng trinh lon 7

-

No2 = Ny + (N - Np) J Lpo |
Pa
J' phy thudc V' = —
Py
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BANG TRI SO N UNG VO! bO NEN CHAT Q(1)

Q) N, N, N, Qe N, N, N,
0,05 | 0005 | 0060 | 0,002 | 0,55 0,590 | 0840 | 0,320
010 | 0020 0120! 0005| o060 0710 | 0950 | 0,420
015 | 0040 | 0.180| 0010| 085 0.840 | 1,100 | 0,540
020 | 0080| 0250 | 0020] 070 1,000 | 1,240 | 0,690
026 | 0120 0310 0040 075 1,180 | 1,420 | 0,880
030 | 0170 o03% | 0060| o080 1,400 | 1,640 | 1,080
035 | 0210 0470 | 0000 ] o085 1690 | 1,930 | 1,360
040 | 0310 0550 | 0130 | 090 2000 | 2350 | 1,770
045 | 0390 | 0630 | 0180 ] o095 2800 | 3170 | 2,540
050 | 0400 073 | 0240] 1,00 © o w
BANG TRI SO J
v |oo|01}02]03]|04 |05|06|07]|08]009]10
J |100]084 (069|056 |046|036|027{019]0,12] 006|000
BANG TR] SO I
v 1.0 15 2,0 2,5 30 35 40 45
J 100 | 083 | 071 | 062 | 055 | 050 | 045 | 042
v 5.0 6.0 7.0 8.0 90 | 100 | 150 | 200
J 039 | 034 | 030 | 027 | 025 | 023 | 018 | 0.13
Thi du V1.11

Tinh lin theo thdi gian cia mong chju thi déu vO han :
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a = 0015 em’ikg

e = 08015
eqm = 0,80;
kk = 108 em/s

= 30 cm/nam

a 0,015.2.500
S = h=—"—""—=832cm
1 +¢ 1,8015 .
2,5 x 30 x 1,80
= = 0,355
0,001 x 0,015 x (500)%
No
t="F Notrad ten. Khi Q = 1 thi N, = 6
P9 lun theo thoi gian nhu sau :
Qe 0.1 02 0.3 05 08 09 1,0
No 0,02 0,08 017 | o049 1,40 2,09 6,0
tum | 0,06 0,23 0,48 1,38 395 59 16,9
st 0,83 1,66 2,50 416 6,66 7,50 8,32
Thf du V112
Tinh lan theo thoi gian cdng trinh sau :
Pa =3 kg/cmz ; Po = 2 kg/cmz




.
e

a = 0,010 cm?/kg;

k, = 1 cm/nam

Coan':—— _ En = 0.59; ¢, = 0,60
25 x1x 1,59 347
Sét |E = =
© 0,001.0,01.(800)° 6,4
= 0,62
Pa
0,01
S=—x25x800 = 12,5cm
1,60
3 1
- Thudc trudng hop 0.2 V===15;7 =083
2
- Lap bang tinh nhu sau :
Q, 01|02|03|04]05|06]07 08|09]10
NO
0,020/ 008 | 0,17 | 0,31 | 0,48 | 0,71 | 1,00 | 1,40 | 2,09
N2 lo00s| 0.02 {006 | 013|024 | 0.42 | 069 | 1.08] 1,77
N, =Ny 10015] 006|011 {018 | 025|029 |03t | 032 0,32
L (N, ~N»)[0,0124 0,05 | 0,03 | 0,15 | 0,21 | 0,24 | 0,26 {0.2650,265
N, |0.0174007 | 0,15 | 0,18 | 0,45 | 0,66 | 0.95 [1,345|2,045| 6.0
twn |0028| 011|024 045 083 |1,06|153 217 |33 | 97
s 125|250 | 3,45 | 5,00 | 6,25 | 7.50 | 9.75 | 10,0 [11,25]| 12,5
t
L
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Trén d0 thi :
2,17 nidm

Kkhi §; = 10cm thi t
khi t = 0,5 nam thi S; = 5,5¢m

Tu 6 ndm tr¢ [én §, 12,5¢cm

1i

V1.4.7. QUY DINH VE HE SO EP LUN a
R

A

0,01 cm®ikg ddt it lin
001 < a < 0,10 cm’/kg dAt lin vira

010 < a dit lin nhiéu

V6i bun cic logi, cat bui roi bao hoa, dit sét nhao thi

thudng a > 0,10

VL4.8.D0 LON CHO PHEP NHA DAN DUNG VA

CONG NGHIEP

s§ Trl 88 | Tinh
™ Kidu k&t ciu nha va méng Kin chit
[em] n
1 - Nha ¢é trong, khdng ct thép, x@ly trén mong
don va modng blng v& ty 13 gita chidu dai L
vh chidu ceo H cla wdng. (H tr d8 méng ién) D&
Khi L/H = 25 8 Wn
’ Khi UH < 15 10 binh
quan
2 - Nha tudmg gach cé gidng béténg ¢8t thép
holic gach c8t thép (khéng phu thudc H) 15
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3 Trl 83 | Tinh
T Kidu két cau nha va méng in chit
{cm) Kin
3 Nha toan bé k&t cdu khung 10
4 - Méng toan khdi bétdng c&t thép: Thap
nudgc.8ng khéi, sild, 10 cao 30
5 | - Méng nha cong nghidp mét tang 3
Khoding cach cot 6m 8 kin
Khoang céch cdt t1m 12 uy@t
dBi
VL4.9.HIEU LON CHO PHEP NHA DAN DUNG VA
CONG NGHIEP
Cat
S6 va | .
o Tén kit ciu 861 .Se'l déo
cfng
1 D& déc dudng cBu chay, may 15i 0,003 | 0,003
2 Hidu lin gita méng cét nha dan dung va céng
nghiép.
- K&t c8u khung béfdng cBt thép 0,002/ | 0,002/
- Hang c8t ngodi xfy gach 0,007/ 0,001/
- K8t cdu khdng phat sinh Ung sult phu them | 0,005/ 0.005/
khi méng iin khdng dBu ( khodng céch cac
truc méng).
3 D& Kin tvong ddi cac twdng gach
Nha dan dung nhigu fang
KhiL:H s 3 0,0003| 0,0004
KhhL:H =25 0,0005; 0,0007




Ten két cau Cat V& | ot déo
Sét ciing

=

L la chidqu dai tudng

H la chidu cao tudng r méng
- Nha xudng 1 tang 0,00t 0,001
4 D6 nghidng méng khdi hay vanh
khuydn cla cdng trinh ¢é d6 cung I6n
vdi t& hop bdt loi nhit cla i trong 0,004 0.004

VL.5. TINH MONG

VL5.1. MONG TREN NEN THIEN NHIEN
VL5.1.1. Moéng don tning tam
Dién tich :
N
R—-7h
N . Tai rong tiéu chudin dén ¥ ‘th
nén ()
R : St chiu cia dit (Tim?) R

F =

y : Dung trong dét (Tim%)
h : DO sdu mong (m)

Co F tim ra cic canh F = a* hodc F = ab.



Mong hoén toan chju nén.

Mong don cdu tao nhu sau :

Moéng noér déi cing : gach, da, bétdng khong cdl 1hép.

b = b + 2h, tga

hy, =

2tga

BANG TRI SO 1ga

b~ b

Vat ligu lam méng g Cé tao
- Gach xay wira tam hop 0.50 L_/lz
- Gach xay vda XM 0.67 /2
N 1 )
- Betdng ngheo 0,75 V{JZ .
. : 1
- B& 1¥n3 thudng 1.0% !
I
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cho cft khong choc thing mong.

Mong ¢6 do cung huu han .

b&tdny Ot thép.

Mong chiu kéo la chinh, chidu can moéng phai dam bao



htmung =

2(a. + bR,
Theo kinh nghiém :
hmang 2 2. + 20.

NCéu mong ¢o tai thi

crR
Re

h[':-

0

=]
|
f

Ty 1¢ hai canh mong — S
4 3

44— a 'I_,‘_‘.

Tuy bé day h,, mi chon s6 cdp phdi gide.

COt thép khong dugc nho hon [0mm vdi cy ly o 100
dén 200mm:.

LLap bao hd wr 3.5cm dén Tem.

Thép ¢ phai dat sat vi mong,

Tinh cOt thép .
My

1
My = — Riu - a)¥b, + 2b) » F,| = ———
P (),‘;’h().l"(’lﬂ.R:l

|
My = ; R(b - b)’(ac + 2a) > Fyyy = -

C6 thé tinh gan dung biing cach cat lay chitu rong 1m va

tinh nhu con son :

R(a-—ag)
M= ———

VL.5.1.2. Méng dom lech tdm

Dién tich :

F > -
R — vh
Kiém ra g sudt dudi

dé mong.

i

miz M|z

vh's 12R p .

pm:ax

+
£ X
+

+ vh > 0

i

£ |Z

Pmin



N Pmax + Pemin
P =—"+vh = ————— < R
F 2

Ciu tgo : dé& cho ppinp > 0 thia 2 6¢ hay a < 3b

Tinh ¢t thép : nhu mong tring 1am.

1
My = — ofa - a)’(be + 2b)
24

I
I\
. Pc * Pmax L
Voi 0 = ————— — e
2 _ ,
P mi
My " Pmox
i Fy=
().9h0.m.,,.RH Te
i Qe [
My = 2“4’ op(b - bo)X(a + 2a)

N M
Vioi gy = — va Fyy = ———
ab (),Qho.ma.Ra

Quy dinh .
- Mong oo cau tryc 757, hoic mong 1§ thién cO cdu truc truc
I5T va R = 1,75kg/cm’ thi tng sufit bit budc hinh thang véi

Pl“lﬂ

—-= > (),25.

Pmax



- Néu mong khong ¢d cdu trye thl ¢o thé @y pp, < U

3c
nhung phai dam bao — = 0,75
a

VLS.1.3. Céc loai mong khac.

Mong bang :
Cit ra lm dai
NH Re?

b = M=—

R - vh 2

M

F, = —————

0,9m3RHh()

Mong tron, vanh khuyén :

N
F > :
R — vh
M
Pmn = % O+ 0h
aD?
Wiron = '
32
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Néu Foang < Tag ¢Ong trinh thi mdi dung mong vanh
khuyén.

Mong ¢6 tdi trong ngang : N

Lyc ngang H do gio hodc j._’
lyc ham ciu chay sinh ra.

Can ki@m tra chong trugt. -
: lye ma sat Ff N

N

>H

V1.5.2. MONG COC
V1.5.2.¢ Khdi niem chung :
Mong coc gom coc don va

v

1,3 + 15

did, ¢O hai cach goi :
- N&n coc (1@ dai trdr xudng). Y, ai
- Mong coe : gdm dai, coc, dit. W(ﬂ(ﬁé %"-’
Mong coc chiu lyc do luc Coc
chong R, & mui coc vh luc ma sat
R¢ ¢ than cpc. U
Phdn lodi coc. , |'

- Coe xuyén dit mém dén da
aing goi la coc ching.



- Coc chi xuvén dial mém Fy coc ma 8, nhung vAn b Iye
chong & miui : R = R, + R

- Theo vt ligu . coc- b, coc thep, coc hétdng.

- Theo thy ¢ong © coc xodn. o dong.

Phdn loai mong

- Mong dai thip : ca coc va dai niim trong dat.

- Mong dai cso : dai ndm trén mit dadt thién nhién.

Cdu tao coc -
. Coc gé  phii nghm trong nudic. & %
khong chiu duoc myuc nude 1@n xudng:
ed ca cy thh ¥/ = 6 = lom; b =
16+ 32cm. Néu phii ndi : mdi ndi
cach dai 2.5m va mdOi ndi & hai coe
cach nhau 0,75m. Dinh cpc cua bing,

8]
©

bit dai thép cho khoi toe. Miti coc val
nhon. néu dat <oi phai bit thép. CO 1hd
lien k&t bang pd nhd va buldng dl6
cach nhau 0,5 dén 1m.

Coc bd tong : dit va kho thi
cong. Dung cho ¢Ong trinh nédng, muc
nude ngdm khong 8n dinh. Thuong dung

coc vadng, tron hoac ong. Thép doc
chiu lyc. Thép dai phian bd va chdng
v khi dong.

QI TTT I3
~NN IR ]
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Dinh thuong ¢d 1 dén 2 ludi thép. Mii ¢ thé bit thép.
COt tron thép dai thuong cudn O xo. Cot doc chiu lye thi cdng
v van chuyén. Theo kinh nghiém ¢ thé chon nhu sau :

L 67 | 89 10 " 12 13 14 15 16 | 1718 ] 19.20
F
20 X 20| 4dia|aPia
25 x 25| 4P1alabig|abis|adis
30 X 30 abig [ aD1g | abis | adig | ad1g | aD1g T

_i

35 X 35 a®i6 | adi1s | adss | ad20 | atdis | Kbig | ah1s i
40 X 40 a6 | 816 | ads | adia {a(l’zo abao

Dal coc g6 (phuc tap nén it dung)

Soi 44 dim-4+—

Cdng rinh
nmgm' Vein &t

20-30ch

‘e
d8
o
15
(43

<=_95/:J1

—x3 ddm ngang
2, .
a.Jﬁ\Jam doc

pal batong  dung phd bién cho ¢a coc gd v bétong.

- Cocanvaodai 20-30cm.

odﬁ{ﬂ/agvﬂp/%z_
p . onegoe 2/6 /5
- hy tinh nhu mong sao //
L Tk 3-54
cho lyc cat < R, -
» U

- Khoang cdch coc 3-3d. A
- Tir mép dai dén coc
1.5d.

D\w

h1:

4d.Re

Yo hy
B3
d

0-30
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VL5.2.2. Sive chiu tidi cda coc dom.

Hién teomg xd@ ra khi dong coc.

Dit chia ra 4 vang :

- Vang 1 : 2 dén d
g ~ s kY %
10mm dat nén rit chiat thinh ﬂ; )
. . e s 7
a0 bao thian . 2410 o7- 3¢
) mép —H
- Viing 2 : 0,7 dén 3d S_’g : a-liad
diat bi pha hoai hoan toan.
hi troi i¢n,

- Ving 3 : 3 dén ad k—y
ddt khong bi pha hoai nhuny &

do am ting do nude ving |
vi 2 dOn sang.

- Viung 4 @ 8 dén 12d diat khong bj pha hoai coo cang
sdu thi vong nav dcang rong.

Néu dit sét thi khi dong dO chdi ¢ ting vi « dO nhon
do nude thodt di khong kips nghi mot thoi gian thi dO hai giam.

Neu dat ciat, nude thoat nhanh, cit nén chiit o nén do
choi giam. nghi mdt thoi gian cac hat ¢t quanh coc bi chuyén
dich nén do chdi ting nhanh.

Mii coc giv ra tng suit phan bd theo hinh parbole. Néu
nhiéu coe thi oy > oo Mudn c¢ho o, = o, nghig la & lan cha



nhom coc nhu | coe thi khoing cich hay <o

Liag . thue i€

]

4

I3y 3-5d. Thudng chon kheing cich cou theo bang sau :

Tinh suc chiu coc don

* Theo sife chiu vat liéu :

pn = m.R,F

Chitu sau Khoang cach hal coc
coc d = 30cm d = 40cm
(m) Theo m Theo d Theo m Theo d
5 1,32 44 1.52 3.8
10 1.86 6.2 2.14 54
15 2,28 1 7.6 2.64 6.6
e
r- 20 2.64 . 8.8 3.04 7.6
j .
|
ol
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Néu la coe bétong -

Py = 0,7m.RF, + R,F,

chi tinh ¢ho coe ching.

BANG HE SO m :

F Dal 1-5 coc 6 - 10 11 - 20 > 21
Cao 0.48 0,51 0.54 0.60
Thap 0.51 0.54 0.60 0.60

* Theo ly luan co hoc tinh :

Luc chOng mui

LLy¢ ma sat

P, = Fo

Py = Juilif;

l,“ = m Zu|||f| + Ko

P
L1441t
gz 12 f

.vf}




f, phu thudC chi s sét B vd db siu cud lop datr :

Loal dit Lure ma sat f, = T/m? theo chidu siw (m)

Cat, A sét,
A cat sét
B > 06 0.5 0,7 09 11

5 10 15 20 25 30 35

B = 06 1.0 .1.2 1.4 1.6 1.8 1.9 20
- —0.5 23 27 2.9 NWC;.] 33 3.4 35
] éui ” 0.4 -?.;- 34 . 38 m_;.; 44 47 5.0:
- NT\(—)—— ! 03 3,;6- 4.6 5.;— 4 56 6.0 6.5 7.0
— - e SR 1

Trung. to| 02 ls.s 65 | 73 | 80 | 87 | 94 | 100

o phu thudc chi 56 sét B va d6 siu cia lop dat

Loal dat Lre chéng o T/im? 6 d6 sau (m)
A cat,
Ccat A sét, | 5 10 | 15 1 20| 25 { 30 | 35
sét
A D R . j
B=06,325]| 3 |375! 38 | 40 | 40 | 40
Bui 0.5 120 150 160 170 180 190 200
- 4 [P I PRy (U p—
Nh 0.4 180 | 240 | 275 | 310 | 340 | 370 | 400
Trung 0.3 290 | 360 | 415 | 455 | 500 | 550 | 600
Nhidu o5 | 02 290 | 490 | 550 | 620 | 680 | 740 | 800
To 0.1 530 | 670 | 760 | 840 | 890 | 950 | 1000

Soi, da < 01 1840 1030 | 1170 | 1270 | 1350 | 1430 | 1500




Thi du VI1.13. Tinh sic chiu coc bén

Bang tinh lyc ma st

Lop L h, f S g,

Cat to 0.9 5.35 55 1.08 594

A sé B 6.35 2.4 1,32 317
Cat trung T 20 7.90 6.2 T 210 14.88
| sé Y 9.60 46 | 168 773 J

Zulifi = N”?ZT

Luc chdng mbi coc O lap sét

o)
il

-0.3.
F x o

h =
= 03

10.5: o

x 03

32.85T

= 365

X

365

Cho coe don, dai thdp

m = 051

Pn'nh toin

0.51{31.72 + 32.85]

32.93T.

cat
to

Cétiring

A

V1.5.2.3. Thi nghiém tai trong tinh
- Sau khi tinh sic chiu cia coc thuong phéi thi nghi¢m
tai trong tinh d& kiém tra lai ste chju cia coc.
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- Thudng dong 1 nhom 5 coc =
bOn coc bém lam doi trong dé thu coc
a gita. a7 mr F—

- Dung kich dau 190 sie nén.

. ! 1
- CAp tai trong bang — dén — Py
15 10 Y

- Dt it d8 nwa gio, sét 1 gio.

- DO lin khdng qud 0.1mm (hl duoc,
- Vé biéa dd S(P) xac dinh sic chiu tai pha hoai theo :
P ung vii S = 40mm

P; ma §; = 5S;, Ptan

P, ma S; = 2S;} nhung S; khong
chim dit theo thadi gian.

P gidi han (Pgy,) 12 ¢dp trude cia
P phad hoai (Pph).

P tinh wan (Py) = mP,,: m nhu
& trén.

Néu Py, nay Ion hon Py ke thl rat bat coc, néu nguoc
lai thi phai tang sO coc hadc dang coc dai hon. Tha tinh cho
két qud dang tin cdy nhit. Néu (Ong sO luong thiét k€ trén 200
coe thi nhidt dinh phai thu tinh.
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VI.5.2.4. Thi nghiém tai trong dong
Trude khi duc coc dai tra, thudng dic 1% s lugng dé
“thar & trong dOnp theo cong thie sau

2
I nF n’Ft nF Q+K(Q+qp)
P=— |-~ 4+ \|— + —QH ————

m 2 4 2 Q+q+q
P suc chiu coe (T) q trong luong déem (T)
F 1t dién coc (om”) m hé sO digu kién lam vigc
¢ dd chdi (cm) nhu bang duwdi.
Q trong lugng bua (T) n hé sd cach dong va vat ligu coc.
4 trong lugng cx (T k h¢ sO phue hoi lye dong.

H chiéu roi cla bua (cm).

Bing hé s6 m

m theo s3 luong coc
Dai ]
1-5 6 - 10 11 - 20 > 21
Cao 2.00 1,95 1.85 1.65
Thap 1,95 3 1.85 1,65 1,65

. L. o2 NN
Bdng i 56 n Tlem® theo coc va d¢m

Coc n Coc n
- Gé ¢b dé;‘\' 0,008 - Thép dém gb 0.02 ]
_-Gé khang dém 0.010 . Thép.“—r;;dém thép 0.03 h
- Béténg ¢6 mi 0.015 - Thép, mu khbr;é dém —OM(;E:




Chigeu roi H(om) phu thude H (cm) chigu roi thyc té cla
bia v dong luong W(kgm).

Kiéu bua Coc diFng Coc xién 3:1

- Bua treo va don ddng H = H, H = 0,8H,

o 0.1W 0.08.W

- Bua Diésel. song dong H = — H = -
Q

k* thuong liy 0,20.

* Thuc 1€ thuong Kiém tra dO chdi €g¢t k& < Cihuc &

nFQIL QK+ )

e g e

Cihict k€ = ‘
mP(mP + nFj Q +q + q

VI1.5.2.5. Thiét k€ méng coc

Xdc dinh s& lieong coc :

Tu chon tiét di¢n va chiéu dai coc.
Tinh ra stc chiu tai cia coc P.

Xic dinh sO lvgng coc.

. ~ N
Trung tam n = —
P
N
Léch tham n = p—
P
u=11=172

Chi y - it coc dai lgi hon nhiéu cope ngln.
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Bd i coc

- Tai trong tring tam : bO tri coe dBu khap dién tich
mong, dim bAo khodng cach ¢ic coc fn hon 3d.

- Tai trong léch 1am : chia bidu dO ung suiit ra cic dién
tich "% nhau vi bJ tri coc ding trong tam tirng dién tich do.

\i\
AT

[
H——-6 "F 82 H—
86 H—g—a—0
m.-mH—>h m Fon) m m
=4 =EEA O J |88 9% oy
i
Méong tring tam Mong 1éch 1am



Kiém ira dp luc tink todn trén moi coc

N
- Tring tam : P == < Ppig &
n

n : sd coe

N : @8ng luc doc.

. N , N M
- Léch tam P = oW viio = — + — Z

J

W o tigt dién coc; o cudng do ap luc dit trén coc.

F : i8ng dién tich coc F = nW.

J @ moment quan tinh chinh cia @t ¢d cac coe ddi vii
tiruc quan tinh chinh cta dai.

. 5 ad?
Thuong lay J =YWz (b6 qua — )
64
Vata co:
N MZ N MZ
P=W-——+ = | ==+ — < Pzt &
W wyz? n Sz
4

Kiém rra suc chiu cia nén dar -
Coi abed ta khdi thong nhit.

F = (A + 2Lptga)(B + 2Lgtga)
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Pmax < 1.2R

Pmin >0

P < R

Néu o mit 1op dit : « = &
2

Néu cd nhicu lop dat :

Pw iy + prhy + p3hy

a = —T—

2 2(hy + hy + h3y
Yo l[ha
Yo |iha
i |llhs
/




Tinh do hin méng coc

Tinh nhu mdng
thuong. do sau [a ad.

Chia 16p dy tOng.

d
S = Yaghp,
Lap teong duong ¢ :
S = aghgp a‘
Vii hy = Ab

b=B + 21(,lg<z
Thi dy VI.I4.
Thi€t k&€ mong «y,
tru mot xudng N = 2607:
M = 30Tm:; h = 3.5m:
a = b = 3m; nén sét déo
mém B = (),35.

Ung sudt :
N M 260 306
0= — 4 — = —— & —- =279 + 6
F W 33 332

Tinh ra ppu = 3,46kg/cm2; Pmin = Z,IZkg/rmz.



Chon coc - 30 x 30 dai 8.5m.
0.3m in vao dai con [y = 82m.

Tinh theo cr hoc tinh

B
B

0.35; h = 76 ndi suy f; = 3,7

il

82

]

0,35, Z = 11,7 ndi suy o0 = 315
Py = 054 [1,28237 + 009 x 315 17

= 0,54 [36,408 + 28,350] = 35T/coc

N 260
Sdcxen=pu—=11 x — = 818 chon 9 «oc.
P 35

BG tri coc ;' theo hinh ve L ’
Bitu d8 ing suat

—
u
6,S
n) h
H——H
1595 j40 10
sl m
1,0
(nnl [ m
==} L =¥} | & 0,5
188 akil & ne nan lasn




S, = 3.F09 + 3F.195 = 855F

Su RSSF i
XG = = = (),93
nF 9F
Vi tri N = 150 - 135 = [Sem

Moment ¢ mong

M=730-200 x 015 =-97Tm.
Kiém ra rdi trong cog

522 = 3[0.952 + 005% + 1.007] = 58m?
260 9 x 1

Phax = — + —— = 279 + 1.6 = 29,5T
-9 58
2600 Y x (095

Poin = — - ——— = 279 - 15 = 264T

9 5,8
So vgi P, = 35T/eoc thi thira.
Co thé rit di mot coc ¢ pita.
B tri cdch khdc : 8 coo cach déu
572 =6 x | = 6m?
260 260 x 0,1 = 30

Pm:qx = T+ — (-1
8 6
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Poax = 325 + 0,7 = 332T/coc.

Puin = 32,5 - 0,7 = 31,8T/oc. an] —EJ E} 50
Vin nho hon P, = 35T/coc. 100
- @
* Dai coc phai day dé chong 4 00
lyc cit 260T t3p trung ¢ giga. h h h
g,
so| 100 | 100 |50

VL6. TINH MONG TREN NEN DAN HOI

Moéng cong trinh dit trén nen dat la mdt dang truyén tii
dic bi¢t : phan trén ta da thiy tai trong cia cong trinh Jua mit
ti€p xic cta mong, phin bd iwng sulit trong nén dit thco mit
quy ludt nhdt dinh. Ngugc lai dat tic dung vio mong cua cong
trinh nhu thé nao, thi chua c6 mdt quy ludt xic dinh.

Nhiéu tac gid da nghién cu van d@ nay va phin ra hai
truong phai : truong phai mot hé sd nén va truong phai nhiéu
hé sO nén.

Ddi vdi dat nudc ta, da s§ 12 nén dit ydu, nén ding mot
hé sd nén theo Winkler 1a phu hgp.



VL6.1. NQI DUNG PHUONG PHAP MOT HE SO NEN

Xér mOt cong trinh dat trén nén dat wong W nhu xél
moOt dam dat trén nén dan hdi ma phuong trinh vi phan co ban
la :

d"y
EJ— + ky = g
dx*
E.J la dd caing cla cOng trinh hay dam.
v la duong dan hdi cia cong trinh hay dam.
g la tai phan bd.

. k 14 hé sO nén.

Xac dinh duge y, bang cach 13y dad ham lién tiép ta Um
dugce 6, M. Q va tim dugce phan lyc cla nén dat vio mong cong
trinh theo p = ky.

Nghiém cta phuong trinh vi phan trén cd nhiéu dang, trong
do nghiém ham Kruldp la thu@n tién cho dam hiu han.

Dua theo Cauchy ta ddt :

v = CA(x) + C:Bx) + C3C(x) + CyD(x)
AB.CD la <ic ham Kruldp ¢d hai tinh chét sau :
Iy A = 1 B(0) = C(0) = D) = 0.
2)A = -4mD; € = mB; D' = mC;, B = mA.
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C; la cac h¢ s§ xac dinh theo diéu kién bién hay thong
sO ban diu.
DOi v dam dit trén nén dan hoi 1@ co
6y 4m’ N 4m
y=YA+ — B+ -— ¥MC + — YPD
m k k
dm* 4m-
6 =60,A+ —— >MB + — YP.C - dmyy.D
K .

k
] kyo k
M=SMA+ — SPB -~ C- — ,D
m m*“ m"'
kyo két,
Q=3SPA-—B-— C-4mIMD
m m*

. Y| ok
v m = E]

Vi ¢ic ham Kruldp nhu sau :

A = chmx.cosmx

1

B =-— [chmx.sinmx + Shmx.cosmx}
2 X
1

C = — Shmx.sinmx
2
1

b=- l:chmx.sinmx - Shrrv(.cosm\}
4



v16.2. HE SO NEN k

. k
Loai dat e e
kg/cm3 T/m?
e e ——— e e — e PR PR ——
a. Cat bui, cat ngam nudc. sét
- . . . 01 + 05 100 + 500
nhao, cat chay. bun
b Cat thd, did ba lat soi. set am,
. . . , 05 = § 500 + 5000
cat tram tich, sét phong hoa
c. Cat to. sdi, da dam, sct am it .
. - . 5 + 10 5000 = 10000
cat soi nhd
d. A cat, a sét, dat dap dam chat,
, . 10 + 20 10000 + 20000
set cung
e. Da vai, da roi, cat roi hat lan,
20 + 100 20000 + 100000

diép thach

Thi du VIL15
Tinh ndi luc cua
dim bhé

tong bh

l100T

x 075m chiv @i 1007 e ol ey
L

dat trén nén dit ¢ k =

k
1

4,5m 7

250Tim* bict E, =
2,1.10°Tim?
s 1x075 )
EJ = 2,1.10° x — " = 73.828Tm
12
A= 0,170575
m = oo =Y, D/
4x 73828

Vi hé ddi xing. ta tinh na dam vdi bude cia x 1a 0,45m
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Tra ham Kruldp ta ¢O bing sau :

vao hai phuong trinh trén ta co :
0 = 0,9963Kk6, - 0,006448ky,
50 = -2,534384k6, - 2.249450ky,

Gihi ra ta ¢o

k8,
kyo

-0,142810 va 6, = -0,000571
-22,066843 va y = -0,088267

X 0 0.45 0,90 1.35 180 | 225
mx 0 0077 | 0154 | 0230 | 0307 | 0.384
A 1 1.000 | 09999 | 09995 | 0.99856 | 09963
B 0 00770 | 01540 | 022985 | 0.3069 | 0.3837
c 0 00030 | 00180 | 0.02645 | 004713 | 0,07374
D 0 0,000085 | 0,00061 | 0,0020 | 0,004815 | 0,00945
Tai gita dam 6 = 0 va Q = SOT (mQt nta ngoai tai) thay

Thay kg va kyg viao 4 phuong trinh trén, cha ¥ riing phia
trai cia diam khong ¢0 M va P, ta ¢O bang sau :

X 0,00 0.45 0,90 1,35 1,80 2,25
Q 0 9.976 20.011 29.978 39.934 50,000
M 0 2278 13,669 20,118 35,883 56,167
0 -0,000571|-0,000566{-0,000534 [ -0,000451{.-0.000280; 0.000
-0,088267 |-0,088525|-0,088783 | -0,088993|-0,089168 | -0,089226
22,067 22,131 22,196 22,248 22,292 22,307




Dua két qui trén ta ¢ thé 1ap cac hidu do sau :

1400 T

+50T

~0,000574
Y TTT 7T
0,08 - 0,089 0,0
L Lidl !
N TS T H 71T
T AL Vord
2, 3 2/m
22/m FP ‘ 211?“1 22

P il




Thar lai phan lyc dit nén cho mdt nia dam :

SP = Im x 045 x [11.033 + 22,131 + 22,196 + 22.248 +

22,292 + ll.lS}} = 045 x 111.053 = 499747

Sai &0 0.026/50 = 0.052% la riat nhbd.
Thi du V116

0.6 11T 46 o6,

e

Tinh ndi lyc cta ta vet bétdng bh = 1 x 0,2 it trén
nén dit k = 2507/’ bidt B, = 2,1.10°Tim".

. 1x02 ,
EJ = 21 x 10° x —= = 1407Tm"
12

= 4\/ BV (459089
™= Naxwor ~ 0"

H¢ ddi xung ta cung tinh cho nda dim.
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Tra ham Krulop ta ¢6 bang sau :

X 0 0.28 0.60 0.84 1.12 1.40
mx 0 0.1285 0.2754 0.3850 0.5142 0.6427
A 1 0.9999 0,99905 0.9963 0.9882 0.9716
B 0 0.1285 0.2754 0.3853 0.5138 0.6390
C 0 0.00826 0.0380 0.0741 0.1321 0.2061
D 0 0.0003425} 0.003472 | 0.00953 | 0.022646 1 0.0491

Tai gita ddm Q = 6 = 0 @ ¢0 hai phuong trinh

0,9716k8; - 0.09%Ky, = +0.173
0.977970k6y + 1,391953ky, = -0,9716
Giai ra @ ¢0:
kBy = +0,107062 - By = +0.000428
S kyy = -0,773232 = vy = -0.003093
Thay vao 4 phuong trinh co ban :

y
0
M
Q = -A + L1684355B - 0,308020C
Thay ABCD bang tri s0 tai cac di€m ta co :

-(0,003093A + (,000932B - 0,007345D
+0,000428A - 0,003372C + 0,005679D
-2,178333B + 3.669082C - 1,106636D
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000 | 028 0.60 0.84 t.12 1.40

b4

0445

Q 0 0.212 0555 -0.385 -0,15N0 0.000
M 0 0,030 0,136 -0.578 -0,660 -0.690
4 0.000428 | 0.000430 | 0.000444 | 0.000231 | 0.000107 0,000
y -0,003093(-0.002973{-0.002833{-0,002792-0,002743 | -0,002770

0.773 0.743 0.708 0,698 0,686 0.693

Dua két qua trén (4 ¢ thd 1ap cic bidu dO sau :
l1T l1T

+ 0,445 +0,555

.nffrrﬂ1 A4fTﬂTTTﬂT]
Q LLLUJJJL“’ UlLLuJ*'

-0,555 - 0,445
0,690 Tm
M —rrr ,
L=
0,436 0,136
0,000444

6 [ e
I SRR ERAREANNY

-0,000444
-0,003 :
Y [T I O T T O I
-0,00277 -0,01%
0,773 /m* 0,693 0173




Xét hai phudgnyg trinh A va Q ta ¢ :

0,7568k8, - 0.040S1ky, = 0
-281,7016K9, - 22,7668ky, = 100
Giai ra ta co

kyy =
k6

Q =

-2,642305 = yo = -0,010569
-0, 141437 - 6, = -0,000566
Thay vao 4 phuong trinh co ban :

57483B + 66,941C: M = 1250C + 10296D
6 = 6yA + 0.001943D: y = ypA - 0,012308B
K&t qua tinh toan theo bang sau :

x 0 6 12 18 24

Q 0 19 42 70 100
M 0 87 476 1407 3012
H(10%) -0.566 -0.558 -0,503 -0.336 0.000
y(10%) -10.57 -14,61 ~17.16 -19.78 -20,88

2P = 2 x 20T. U khong di, khong c¢6 nwede ngam :

Vi sy d0i xing tai gita u f = Q = 0, 1a oo :

0,7568K6, - 0.040505ky, =
- 281.7016k6, + 22.7666ky, = -151,36

Giai ra :

1006069

194



Va

kyo

-13.89528

k#, = 0,585683

1

= Yo

- 6y

-0.055581

0.002343
y = y()A + 00509728 - (,147091D
0 = 6yA - 0,006761C + 0.010219D

M = -4351B + 6576.5C - 6030D
Q = -200A + 302,295B - 277.20C
Két qua tinh todn theo bing sau :
X 0 6 12 18 2
Q -200 126 | -73 32 o
M 0 _982 -1560 Cera | e
8(10%) 2343 2114 1,570 0813 ¢
y(10%) | 55581 | -a1.797 | 30882 | -2353 | -21126

M = 1100Tm. U khéng tdi, cé nuor ngim :

Vi d6i xing tai givah w8 = Q = 0, ta ¢0 :

0,7568k8 - 0,040505ky, = -0,447203

281,7016k8, + 22.7666ky,

Giai ra :

kyy =

kfy =
Va vy =

f =

3221298
-0,418506

> Yo
- 6y

-44.555763

0.012885
-0,061674.

yoA - 0,036419B + 0,037187C
BoA + 00017098 - (,002369D




2P

= (),,167. Nén da1 yéu k

Ki€m lai phan lyc dat nén_vaotmot nua ta vét
s

1 x 0.28 x [0.3865 + 0,743 + 0,708 + 0.698 +

(L686 + (),3465] = 0.28 x 3.568 =.0,99904T

‘Sai 0 chwa d&n mOU phan nghin.

Thi du V117,

Thiét ké y thu bétong ¢t thép E, = 2,0.10°T/im?,

= 250T/m".
IMbi mét dai cia u chju :

P Q=

200, M = 1100Tm

I x 4353

EJ = 2.10° x = 14.10°

12(1 — 0.167%)

195

4 250

= —_— = (),()43966
m 314106 2760
Str dO tinh todn nhu sau
P=200T Q=200T P=200T

f; 1100T"‘J, M- 1100T'"'ﬁr

WWW TSI
+ 48™ g

-

Hé d6i xatng nén ta tinh mdt nda u tAu.

Tra ham Kruldp ta ¢O hang sO sau :

X 0 6 12 18 24
mx 0.276 0,552 0.827 1.103
A 1 0.9990 0,9847 09210 i 0.7568
B B 0 0.2800 0,5484 08169 1.0465
c 0 0.0392 0,1511 0,3427 0.5952 |
D . 0 0.,0037 0,0279 0,0951 0.2203

D2 tién 16 hgp tai trong bt loi, ta tich ra 3 truong hgp
chiu tai (Q, P va M) dé tinh.

Q

VA su doi xing, tai gida y 6 =

200T, Tdu vao u, khéng cd nwde ngdm :

Ova Q = 1007



M = 1IUDA - 1524,6C/+ 4309,15D
Q = -70,08B + 198,075C - 202,25D
Két qud tinh toan theo bang sau :
X 0 6 18 24
T a | o -13 -9 0
T | 100 1055 901 874
#(107) ~1674 -1,202 0,777 -0.371 o
__y(103) 12.885 4133 -1,665 -5,140 -6.227
Kér qud 16 hop cd Q + P + M
x 0 6 12 18 24
“do Q 0 19 42 70 100
a | do P -200 -126 -73 -32 0
do M 0 -13 14 -9 c
—_g -200 -120 -45 29 100
do Q 0 87 476 1407 3012
M Cdo P 0 -982 -1560 -1873 -1967
[ do M 1100 1055 973 901 874
—w‘g 1100 160 -t 435 1919
do Q | 0566 | -0558 | 0503 | -0336 | 0,000
b6 do P 2.343 2,114 1,570 0,813 0.000
do M | 1674 | 1,202 | -0777 | -03T1 0.0C0
s 0.103 0,354 0,290 0,108 0,000




: ° ° 2 18 24
doQ | 1057 | -1461 | -17.16 | 1978 | .20.88
e L '73_5,_;:—21“5:
doM | 1289 | 413 | -167 | -514 | -623
) (5326 | -5228 | 4971 | 4846 | 4824

Kiém tra phan lyc dit nén ta co6 3P = 301&T.

Sai s 0,69%. Ta 1ap duoc cac biéu dO sau :

1007

200
120

-3
53,26.10

-3
48,2410

53,2610

S

T)

4

13,315 T

196

12,06 /m?

13,5157/

Sau day 1a cac ham Kruldp d€ tinh mong t1én nén dan hoi.



a ~ ~
BANG VIi.1 HAM KRULOP
mx A B C ]

0.000 1 0000 0.0000 0.0000 0.0000
0.001 1,0000 0,0010 0.0000 0,0000
0.002 1.0000 0.0020 0.0000 0.0000
0.003 1.0000 0.0030 0,000005 0,0000
0.004 1,0000 0.0040 0.00001 0.0000
0.005 1.0000 0.0050 0.000015 0,0000
0.006 1.0000 0,0060 0.00002 0.0000
0.007 11,0000 0,0070 0,000025 0.0000
0.008 1.0000 0.0080 0.00003 0.0000
0.009 1.0000 0,0090 0,00004 0,0000
0.610 1,0000 0.0100 0.00005 0,0000
0,011 1.0000 0,0110 0,00006 0,0000
0,012 1,0000 0,0120 0.00007 0,0000
0,013 1,0000 0.0130 0,000085 0,0000
0.014 1,0000 0.0140 0.00010 0.0000
0.015 1,0000 0.0150 0,000115 0,0000
0.016 1,0000 0.0160 0.00013 0.0000
0,017 1.0000 0.0170 0.000145 0,0000
0.018 1,0000 0.0180 0.00016 0.0000
0,019 1,0000 0.0190 0.00018 0.0000
0.020 1,0000 0.0200 0.00020 0.0000
0.030 1,0000 0.0300 0,00045 0.0000
0.040 1.0000 0.0400 0,00080 0.0000
0.050 1.0000 0.0500 0.00125 0,0000
0,060 1.0000 0.0600 0.0018 0.00005
0.070 1.0000 0.0700 0,00245 0.00005
0.080 1,0000 0.0800 0,0032 0,0001
0.090 1.0000 0.08995 0.00405 0.0001
0.100 1.0000 0.1000 0.0050 0.00015
0.110 10000 | 01100 0,00605 0.0002




7

mx A B
b — o e
0.120 1,0000 0 1200
0.130 0.9999 0.1300
0.140 0.9999 0.1400
0.150 0.9999 0.1500
0.160 0.9999 0.1600
0.170 09999 0,1700
0.180 0.9998 0.17995
0,190 0.9998 0.1900
0.200 0.9997 0.2000
0.210 0.9997 0.2100
0.220 0.9996 0.21995
0.230 0.9995 0.22995
0,240 0.9995 0.2400
0,250 0.9993 0.2500
0.260 0.9992 0.25995
0.270 09991 026995
0,280 0,9990 0.27995
0.290 0,9988 0.28995
0,300 0.9987 0.2999
0.310 0.9985 0.3099
0.320 0.9983 0.3199
0.330 0,9980 0,32985
0.340 0.9978 0.33985
0.320 0.9975 0.3498
0.360 09972 0.3598
0.370 0,9970 0.3698
0.380 09965 03797
0.390 0.9961 0.3897
0.40 09957 0.39965
0.41 09953 0.4096
0.42 0,9948 04196

c D
0.0072 0.0003
0.00845 0.00035
0.0098 0,00045
0,01125 0.00055
0.0128 0.0007
0.01445 0,0008
0,0162 0,0010
0,01805 0.00115
0.0200 0.00135
0.02205 0,00155
0.0242 0.0018
0.02645 €.0020
0.0288 0.0023
0,03125 0.0026
0,0338 0.002¢9
0.03645 0,0032
0,0392 0.0037
0.04205 0.0041
0.0450 0,0045
0.04805 0.00495
0.0512 0,00545
0.05445 0.0060
0.0578 0,0066
0.06125 0.00715
0.0648 0,00775
0.06845 0.00845
0.0722 0.00915
0.07605 0,0099
0.0800 0,0107
0.0840 0.0115
0.08815 0,01235




mx A B Cc D
0.43 0.9943 0.4295 0.0924 0.01325
0.44 0.9338 0.43945 0.09675 0.0142
0.45 0.9932 0.4494 0.1012 0,0152
0.46 0.9925 0,95935 0.10575 0.0162
0.47 0,9919 0.4692 0.1104 00173
0.48 0.9911 0.4791 0.11515 0.0184
0.49 0.9904 0.48905 0.11995 0.0196
0.50 0.9895 0.49895 0.1249 0.0208
0,51 0.9887 0.50885 0.12995 0.0221
0.52 0.9878 0.51875 0.1351 0.0234
0.53 0.9869 0,5286 0.14035 0.0248
0.54 0.9858 0.53845 0.14565 0.0262
0.55 0,9847 0.54835 01511 0.0277
0.56 0.9836 0.5582 0.15665 0.02925
0.57 0.9824 0.5680 0.16225 0.03085
0.58 0.9811 0.5778 0.1680 0.0325
0.59 0.9798 0,5876 0.1738 0.0342
0.60 09784 0.59745 0.17975 0,0360
0.61 0.9769 0.6072 0.18575 0.0378
0.62 0.9754 0.61695 0.1919 0.0397
0.63 0.9738 06267 0.1981 0.04165
0.64 0.9721 06364 02044 0.04365
0.65 0.9703 064615 0.21085 0.0457
0.66 0 9684 065585 021735 0.0479
0.67 0.9664 0.6655 0.22395 0.0501
0.68 0.9644 0.67515 0.23065 0.0524
0.69 0,9623 0.6848 0.23745 0.0547
0.70 0.9600 06944 0 24435 0.0571
0.7 0.9577 €.70395 0.25135 0.0596
0.72 0.9552 0,71355 0.2584 0.0621




)8

mx A 8 (o} D
073 0.9527 0.7231 0.2656 0.06475
0.74 0,9501 0.7326 0.2729 0.06745
0.75 0.9473 0.7421 0.28025 0,0702
0.76 0.9444 0.74055 0.28775 0.0730
0.77 0.9415 0.7610 0.2953 0.07595
0.78 0.9384 0.7740 0.30296 0.07895
0.79 0.9351 0.77975 0.3107 0.0820
0.80 0.9318 0.7891 0,31855 0.08515
0,81 0,9283 0.7984 0.3265 0.0884
0,82 0.9247 0.8077 0.3345 0.0917
(.83 0.9210 0.81685 0.34265 0,0951
0.84 0,8171 0.8261 0,35085 0.09855
0.85 0.9131 0.8351 0.35915 0,1021
0.86 0.9090 0.84435 0.36755 0.1057
0.87 0,9047 0.8534 0.37605 0.10945
0.88 0.9002 0.8624 0.3846 0.11325
0.89 0.8956 0.8714 0,3933 011718
0.90 0.9831 0,88035 0.40205 0.1211
0.9 0.8859 0,88925 0,4109 0.1252
0,92 0.8808 0,89805 0,41985 0.1243
0.93 0.8753 0.90685 0.42885 0.1331
094 0.8701 0.91555 0,43795 0,1379
0.95 0.8645 0.9242 0,44715 0.14235
0.96 0.8587 0.93285 0.45645 0.1469
0.97 0.8528 0.94145 0,46585 0,1515
0.98 0.8466 0.9499 0.4753 0.1562
0,99 0.8334 0,95355 0.48485 0.1586
1,00 0.8337 0.96675 0.49445 0,1659
1.01 0.8270 09750 0,50115 0.17085

‘ 1,02 0.8201 0.98325 0,51395 0.1760
1.03 0.8129 09914 0.5238 0,18115




mx A 8 c D
1.04 0.8056 00,9995 0.53375 €.18645
1.05 0,7980 1.00755 0.5438 01918
1.06 0.7902 1.01545 0.55395 0.1973
1.07 0.7822 1.0233 0.5641 0.2029
1,08 0,7740 1.0311 0.5744 0.2086
1.09 0.7655 1.0388 058475 02134
1.10 0,7568 1.04645 0.59515 0.2203
1.11 07479 1.05395 0.60565 0.2263
1,12 0,7387 1.0613 0.61625 0.23235
1,13 0,7293 1,0687 06269 0.2386
1,14 8.7196 1.07605 06376 0.2449
1,15 0,7097 1,0831 0.6484 0.25135
1,16 0,6995 1.08015 0.6543 0.2579
117 = 0.6891 1.0971 0.6702 0.26455
1.18 0.6784 1.10395 0.68125 0.2713
1.19 0,6674 1.11065 0.6923 0.2782
1,20 0.6561 1.1173 0.70345 0.28515
1.21 0.6446 1.1238 0.71465 0,29225
1,22 0,6330 1.1306 0.7259 0.29965
1,23 0.6206 1.13645 0.73725 0.3068
1.24 0.6082 1.1426 0.74865 0.3142
1.25 0.5955 1.1480 0.7601 0.32175
1,26 0,5824 1.1545 0.7716 0.3294
1.27 0.5691 1.1602 0.7832 0.3372
1,28 0,5555 1.1659 0.7948 0.34505
1,29 0.5415 117135 0.8065 0.3531
1.30 0.5272 11767 081825 0.3612
1,31 0,5126 1,1819 0.83005 0.36945
1,32 0.4977 1.1870 0.8419 ¢ 3778
1.33 0.4824 1,19185 0.8538 0.3863




39

mx A B8 Cc D
1.34 0.4668 1 1966 0.8657 0,39485
1.35 0.4508 1.2012 0.8777 0 4p36
136 0.4345 1,20565 0.88975 0.’41 24
137 0.4178 120985 09018 04224
138 0.4008 1.21395 0.91395 0.4305
1.39 0.3833 1.2179 09261 0.43965
1.40 0.3656 1.22165 09383 0.4490
141 0.3474 1.2252 0.95055 0 45845
1.42 0.3289 1.2286 0.9648 0.4680
143 0.3100 123175 0.9751 04777
144 0.2907 123335 0.97645 0.4882
1.45 02710 1,23755 09998 0.4974
146 02509 12402 1.0122 0.5075
1.47 02304 1.2426 1.0246 0.51765
1.48 0.2095 1 2448 1.03705 0.5280
1.49 0.1882 1 2468 1,0495 0.5384
1.50 0.1664 1.24855 1.06195 0.5490
1.51 0.1442 1.2501 1.07445 0.55965
1.52 0.1218 1.25145 1.0870 0.5705
1.53 0.0986 1.2526 1.0995 0.5814
1.54 0.0746 1.2534 1.11205 059245
1.5 0.0512 1.25405 - 1.12405 0.6036
1.56 00268 1.25445 11371 0.6149
1.57 00020 1.2546 1.14965 0.6264
05 1 0 0000 1.2545 1.15065 06273
1.58 0.0233 1.2545 1.1622 0.63795
1.59 -0.0490 1.25415 1,17975 0.6496
1.60 -0.0753 1.25435 1,18725 0.66145
1.61 -0.1014 1.2526 1.1990 0.67335
1.62 -0,1291 1.25145 1.21235 0.6854




mx A B C D

163 0.1568 1 25005 122485 0.6976

1.64 0.1849 1 24835 123735 0.7099

1.65 ~0.2136 124635 1.2498 0.7224

1.66 ~0.2427 1.24405 1.26225 0.7343 |
1.67 _0.2724 1.2415 12747 0.7476 :
168 -0.3026 1.2386 1.2871 0.7604 |
1.69 -0.3332 12354 1,29945 0.7706 ;
1.70 -0.3644 1.2319 1.3118 0.7864 ‘
1.71 .0.3961 1.22815 1.3241 0,7996

172 0.4284 1.2240 1.33635 0.8129

1.73 0.4612 12195 1.34855 0.8263

1.74 -0.4945 1.2148 1.36075 0.83985
1.75 -0.5284 1.20965 1.37235 0.8535

176 _0.5628 1,2042 1.38495 0.8673

1,77 05977 1.1984 1.39695 0.8812

1.78 -0.6833 1.1923 1.4089 0.89525
179 -0.6894 1.1857 1.4208 0.9094

1.80 -0.7060 1,17885 1.4326 0.9237

1.81 0,7433 1.1716 1.44435 0.93805

1.82 0,7811 1.1640 1,45605 0,95255

1.83 -0.8195 1.1560 146765 0.96715
184 -0.8584 1.1476 1.47915 0.9819

185 -0.8980 113885 1,4906 0.9968

1.86 -0,9382 1,12965 150195 10417

1.87 -0.9790 1.12005 15132 1.0268

1.88 -1,0203 1.11005 -152435 10420

1.89 _1.0623 109965 1.6354 10573

1.90 -1.1049 1.0888 1.54635 1.0727

1.91 _1.1481 1.07755 1,55715 1.0882

192 11920 1.06585 1 5679 1.1038




200

mx A B C D
1.93 12364 1.05375 15785 1.1196
1.94 -1.2815 1.0411 1.58895 1,1354
1.95 -1.3273 1.0281 1.5993 1.15135
1.96 -1.3736 1.01455 1.6095 1.1674
1.97 -1.,4207 1.00065 1.6196 1.1835
1.98 -1.4683 0.98615 1.62955 11998
1.99 -1.5166 097125 1.6333 1.2181
2.00 -1.5656 0.95575 1.64895 1.2325
2.01 -1.6153 0.9399 1.6584 12421
2,02 --1,6656 0.9235, 1.66775 1.26575
2.03 -1.7165 0.9065 16769 1.28245
2.04 -1.7682 0.88915 1.6859 1.2993
2.05 -1 8205 0.87125 1,69465 1.3162
2.06 -1.8734 08528 1,7033 1.3315
2.07 -1.9471 0.83375 1.7117 1.3502
2.08 -1,9815 0.8142 1,71995 1.3674
2.08 -2.0365 0,7939 1.7280 1,3845
2.10 -2.0923 0.7735 1.73585 1,40195
2.1 -2.,1487 0.7523 1,7435 1,41935
2.12 -2.2058 0.73055 1.7509 1,4368
2.13 -2.2636 0.70815 1.7581 1.4544
214 -2.3221 0.68525 1,76505 1,4720
215 -2.3814 0.66175 1.7718 1.4897
216 -2.4413 0.6376 1.7783 1.5074
217 -2.5020 0.6129 1.78455 1.52525
2.18 -2.5633 0.5876 1,79055 1.5431
219 -2,6254 0.5616 1.7963 1.56105
2,20 -2,6882 0.5351 1.8018 1,57905
2.21 -2.7518 0.50785 1.8079 1.5971
2,22 -2.8160 0,48005 1.81195 1.6152




mx A 8 C D
2,23 .28810 045155 ) B166 16333
2,24 .2.946€ 0.4224 1 82095 16515
2.25 -3.0131 0.3926 1.82505 1.66975
2,26 -3.0802 0.3621 15288 1.6880
227 -31481 0.3310 183225 1.7063
2.28 .3.2167 0.2992 183545 1 72465
229 .3286: 0,26665 153825 1.7430
2.30 -33562 0.23345 1.84075 1.7614
2.31 -3.4270 0.19955 1.84295 1.7798
232 -3.4986 0.16485 1.84475 1.7983
2.33 -3.5708 0.12955 1.8462 18167
2.34 -3.6439 0 0935 1.8478 1.8352
2.35 _3.7177 0.05655 1,8481 1.85365
2.36 -3,7922 0.0191 1.84845 1.87215
2.37 -3.8675 -0,01915 1,8485 1.8906
2.38 -3.9435 -0,05825 1.84805 1.9091
2.39 -4.0202 -0,09805 1,8473 1.9276
2.40 -4,0976 -0,1386 1.8461 1,94605
2.41 -4.1759 .0.17995 1.84455 1,9645
2.42 -4.2548 -0.2221 18425 1,98295
2.43 -4.3345 ~0,2651 1.8401 2.00135
2.44 4.4150 -0,30885 1,83725 2.0198
2.45 -4,4961 -0.3534 1.8339 2.0381
246 _4,5780 .0,39875 183015 2.0564
247 -4,6606 .0.44495 1.8259 2.0747
248 -4.7439 10,4920 1.82125 2.09295
249 —4,8280 -0.53985 1,.81605 21111
250 -4,9128 .0,5885 181045 2.12925
251 -4,9984 -0.6331 18043 2.14735
252 5,084€ 0,6885 1.79765 2.16535

2



N

mx A 8 cC 0
2.53 51716 -0.7398 1.79055 2.1833
2.54 -5.2593 -0.79195 1.7829 2.2012
255 .5.3477 -0.8450 17747 2.21895
2.56 -5.4368 -0.8989 1.7660 223665
257 -5.5266 -0.93575 1.7567 2,2543
258 -5.6172 -1.00945 1.7469 2.2718
259 -5.7084 -1.0661 1.7365 2.2892
2,60 -5.8003 -1.1236 172555 2,3065
2,61 -5.8929 -1,18205 171405 2.3377
2.62 -5.9862 -1,2415 1.7019 2.3408
2.63 -6.0802 -1,3018 16892 2.35775
2.64 -6.1748 -1,36305 1.6759 2.3746
2.65 6.2701 -1.4253 1,66195 2,39125
266 -6.3661 -1.48845 1,64735 2.4078
2,67 -6.4628 -1,55265 16322 2.4242
2,68 -6.5600 -1.6177 1.6163 2.44045
2,69 -6.6580 -1,6838 1.6027 2.45655
2,70 -B,7565 -1.7509 158265 2,47245
271 -6.8558 -1.81895 1.5648 2.4882
272 -6.9556 -1,88805 1,54625 25037
273 -7.0560 -1,95805 152705 25191
2.74 -7.1571 -2,02915 1.5071 2,5343
2.75 -7.2588 -2.1019 1.48645 2.54925
2.76 -7.3611 -2,1743 146505 2.5640
277 -7.4639 -2.2484 144255 257855
2,78 -7.5673 -2,3236 1.4201 259285
279 7.6714 -2,3998 1.39645 2.50695
280 -7.7759 -2,4770 1,3721 2.5208
281 -7.8810 -2.5553 1,34695 26344
282 -7.9866 -2,63465 13210 2.6477 ]




mx A B c D
2383 -8.0920 -271505 129425 2.6608
2,84 -8.1995 -2,79¢5 41,2667 26736
285 8.3067 -2,8790 14,2383 268615
2.86 .8.4144 -2,96265 1,2081 26984
2.87 -8.5225 -3,0473 1,47905 2,7103
2.88 -8.6312 -3,1331 1,14815 272195
2.89 -8.7404 -3,21995 4,4164 27333
2.90 -8.8471 -3,3079 1,08375 27443
2,91 89598 -3,3969 1,05025 2.75495
292 -9.0703 .3,48715 1,0158 27653
293 -9.1811 357835 0,98045 27753
2,94 -9,2923 -3.6707 0,94425 27849
295 -9.4039 -3,7642 0,90705 279415
2.96 -9,5158 -3.8588 0,86895 280305
2,97 -9,6281 -3,9545 0,82985 28115
2,98 -9,7407 -4,05135 0,78985 2.8196
2,99 -9,8536 -4,1493 0,74885 2,8273
3.00 -9.9669 -4,24845 0,70685 28346
3,01 -10.0804 -4,34865 0,66385 28414
3,02 -10,1943 ~4 45005 0,61985 2.8479
3.03 -10,3083 ~4 55255 0,52485 28538
3.04 -10,4225 -4,6562 0.52885 285935
3.05 -10,5317 -4,76105 0,4817 266445
3.06 -10.6516 -4,86695 0,4336 2,8690
3.07 -10,7665 ~4,97405 0,3844 2,8731
308 -10,8815 -5,0823 0,3341 2.87665
3:09 -10,9966 -5,19165 0,28275 2,8798
3.10 -11,1119 -5,30225 0.2303 2,8823

2



)2

A

mx B c D
3.11 -11.2272 -6.4139 0,1767 2.88435
3.12 -11.3427 -5.5268 0.1220 2.88585
313 -11.4580 -5,64075 0.06615 2.8868
3.14 -11.5736 -5,75595 0.00915 2.8872
T -11,5919 -577435 0 2.8872
3.15 -11.6890 -5.8722 -0.04895 2,88695
3.16 -11.8045 -5.98975 -0,1083 2.8862
317 -11.9200 -6,10835 -0.16875 2,8848
3.18 -12.0353 -6,2281 -0,23045 2.8828
3.18 -12,1506 -6,34905 -0.29335 2,8602
3.20 -12 2656 -6.47105 -0.3574 2,8769
3.21 -12.3807 -6,5943 -0,4227 2,87305%
3.22 12,4956 -6.71875 -0,48935 2.8685
3,23 -12.6101 -6,8442 -0,5571 2.8632%
3.24 -12,7373 -6,97095 -0.6267 2.8573
3.25 12,8388 -7.0988 -0.,6966 2,8507
3.26 -12.9527 -7.2277 -0,76815 2,8434
3.27 -13.0662 -7.3578 -0.8411 2.8354
3.28 ~-13.1795 -7.48905 -0.91535 2.8266
3.29 -13.2924 -7,62135 -0,99085 2.8171
3.30 -13,4048 -7.7549 -1,0678 2.80675
33 ~-13.5168 -7.88945 -1,14595 2.7957
3.32 -13,6285 -8,0252 -1,22555 2.78385>
3.33 -13.7395 -8.16195 -1,30645 2,772
3,34 -13,8501 -8.3000 -1,3888 2,7577
3.35 -13,9601 -8.4390 -1.4725 2.7434
3.36 -14,0695 -8,5792 -1,55765 2.7282
3.37 -14,1784 -8,72045 -1,6441 27122 |




mx A B C D
3.38 -14,2866 -8.8628 -1,73205 2.69535
3.99 -14,3941 -9.0062 -1.,82135 26776
3.40 -14,5008 -9.15065 -1.9121 2.6589
3.41 -14,6066 -9.2962 -2.0044 2.6393
3.42 -14,7118 -9.4427 -2.0980 2.61885
3.43 -14.8162 -9.59045 -2,19325 2.5974
3.44 -14,9197 ~9.73915 -2,2899 2.5750
3.45 -15,0222 -9,8888 -2.3880 2.5516
3.46 -15,1238 -10,03955 -2.4876 2.5276
3,47 -15.2244 -10,1913 -2.58885 25018
3,48 -15,3238 -10,34405 -26915 24754
3.49 -15,4224 -10.49775% -2.7957 2.4480
3,50 -15,5198 -10.65245 -2,9014 2.4195
361 -15,6159 -10,8081 -3.00875 2.38995
3.52 -15,7108 -10,9647 ~3.1176 2.3593
3,53 -15,8046 -11.1223 -3.2280 2.3276
3,54 -158971 -11,28085 -3.34005 2.2948
3.55 -15,9881 -11.,4403 -3,4537 2,26075
3.56 -16.0780 ' 11,6007 -3.5689 2.22565
3,57 -16,1663 -11,7€185 -3.68565 21894
3.58 -16.2531 -11,9240 -3,8041 2.15195
3.59 -16,3384 -12.08695 -3,92415 21133
3.60 -16,4218 -12,25075 -4,04585 2,0735
3,61 -16.5043 -12.4154 -4,1692 2.0324
3.62 -16,5847 -12.5808 -4.2942 1.99005
363 -16.6634 -12.7470 -4,4208 1,9465
364 -16,7405 -12,91415 -4 549N 19017
3.65 -16.8155 -13.08185 -4 679N 1,8555
3,66 -16,8889 -13.2504 -4.81075 1,80805
367 -16.9602 -13.4196 --4.9441 1,7593

203



mx A B C D
3.68 -17.,0296 -13,5896 -5,07915 1,7092
3.69 -17.,0970 -13,6745 -5,2159 1.7006
3.70 -17.1622 -13.9315 -5.35435 1.60485
3N -17.2253 -14,10345 -5.4945 1.5506
3.72 -17.2861 -14,2759 -5.6364 1,49495
3.73 -17.3449 -14.4492 -5,78005 1,43790
3.74 -17.,4022 -14,62285 -5,9254 1.3793
3.75 -17,4552 -14,79715 -6,0725 1,.3194
3,76 -17,5067 -14.97195 -6,22135 1.2579
3,77 -17.5557 -15.14725 -6,37195 1.1949
3.78 -17,6024 -15.32315 -6,5243 1,1305
3,79 -17.6463 -15,4994 -6,6784 1,06445
3.80 -17.6875 -15.67605 -6,8343 0,9969
3,81 -17,7259 -15,8531 -6,99195 0,92775
3.82 -17.7616 ~-16,0304 -7.1513 0,85705
3.83 -17.7943 -16,2083 -7.31255 0.7847
3.84 -17.824% -16.3864 -7.4755 0,7108
3.85 -17,8513 -16,56485 -7,6403 0.6852
3,86 -17.8751 -16.74335 -7.80685 0,6579
3,87 -17,8960 -16.8233 -7.9751 0,4791
3,88 -17.9135 -17.1013 -8.14525 0.39845
3,89 -17.9277 -17.,28045 -8,3171 0.3161
3,90 -17,9387 -17.45985 --8,4909 0,2321
3.91 -17.,9464 -17.6333 -8.66635 014635
3.92 -17.9504 -17.81875 -8,8437 0,0587
383" -17.9511 17,9983 -9,0227 -0,0305
3,94 -17.9480 -18.17785 -9.,20365 -0.1217
3,95 -17.9412 -18.3572 -9,3863 -0,2172
3,96 -17,9307 -18,53655 -9,57075 -0.3095
397 -17.9165 -18,71585 -9.75205 -0,4061
3,98 -17.8983 -18,8949 -9,94505 -0,5045%




mx A B C D
399 -17.8761 ~-190738 1013495 -0 60495
400 -17.8498 ~19 25235 ~10.3265 -0,7073
4.01 178172 -19.4307 -10.51995 -0.8115
4.02 ~17.7850 -19.60875 -10.7151 -09176
403 ~-17.7461 -19.7865 -10.91215 ~1.0258
4.04 ~17.7029 -19.96375 —11 11095 ~1.1359
4.05 ~17.6551 -20 14055 ~11.31145 -1,2481
4.06 -17.6030 ~20 3169 ~11.51375 ~1.36215
407 ~-17.5461 ~20 4925 -11.7178 --1.4783
4.08 -17.4846 -20.6677 -11.92355 -1.59655
4.09 -17.4185 ~20.84225 -12.1311 -1,7168
410 ~17.3472 -21 0160 -12.3404 -1,8392
411 -172712 -21.18905 -12.5513% -1,9636
412 -17.1900 -21.3614 ~12,76415 -2.0902
413 -17.1040 -21.5329 -12.97785 .2.2189
414 -17.0126 -21.70345 -13.1948 -2.3438
415 -17.9160 -21,8731% -13,41265 -2.4828
416 -16.8139 22,0417 -13.6322 -2.6180
417 -16,7064 -22.2094 -13.85355 -2,7555
4,18 -16,5934 -22,3754 -14,0765 -2,89515
419 -16.4748 —22,54_125 -14 30105 -3.0870
4,20 -16,3505 -22,70545 -14.52735 -3,1812
4,21 -16.2203 -22,86815 -14,75505 -3.,3275
4,22 -16,0842 -23,02985 -14,9847 -3.4763
4,23 -15,9423 -23.18995 -15,21575 -3.6272
424 -15.7939 -23,3485 -15.44835 -3.78055
425 -15.6398 -23,50585 -15,6827 -3.9362
426 -15,4793 -23.86155 -1591 865' -4,0942
4,27 -15,3122 -23,8153 -16,1509 —4,25455
4,28 -15,1387 -23.96765 -16.3949 -4.4174
4,29 "‘-1 4,9587 -24,11805 -16,63525 -4 5825



204

mx A B I D
430 14,7722 -24,26685 -16,8773 -4,7501
4,31 _14,5788 -24,4136 -17,12065 -4.9200
432 -14 3786 -24,5584 -17,3655 -509245
4,33 -14,1714 -24,7012 1761185 -5,26735
4,34 ~-13,0570 ~-24,8417 -17 85945 -5.4447
4,35 -137357 -24,98015 ~-18,10855 -5,6245
436 -13.5070 -25,11635 -18,35905 -5 8069
4,37 -13.2712 - 25,2500 18,6110 -5 99155
4,38 -130276 -25,38185 18 86415 -6.1792
4,39 -12.7766 -25,51075 -19,1185% -6 3690
4,40 -12 5180 -2563725 1937425 -6.5615
4,41 -12.2517 -257612 -19,6313 -6.75655
4.42 -129776 - 25,88235 19,88745 -6 9541
4,43 ~11.6625 -26,00065 -20,14885 -7.1543
444 ~11.4051 -26,1461 -20,4095 ~7.3571
4.45 -11,1069 -26,20735 ~-20,6712 -7.5511
4.46 ~10.8003 -26,3384 -20,9341 -7.7705
447 -10,4851 -26,4448 -21,1981 -7.9812
448 -10.1615 ~26,5480 -21,4630 -8.1945
4.49 -3.8295 -26,6479 21,7289 -8.4104
450 94830 26,7447 21,9959 -8.6290
4,51 -9.1392 -26.8377 -22,2639 -8,8504
452 -8.7805 -26,9272 -22,5327 -9.0744
453 -8.4133 270132 ~22,8023 -9.3010
4,54 -8.0368 -27.0957 ~23,0730 -9,5304
455 -7.6509 -27.1740 -23.3442 -9.7624
4,56 -7.2556 —-27.2485 -23,6164 -99973
4,57 -6,8510 -27,2192 -23,8892 -10.2348
4,58 -6,4366 -27,3855 -24.1628 -10,4750
4.59 -6.0137 27,4477 -24 4355 -10,7181
4,60 -5,5791 -27,0557 247117 -10,9338




mx A B C D

4,651 -51358 -27.5533 -24 9870 -11.2123
4,652 -4.8237 -27.5086 -25.2630 -11.4636
463 42189 -27.6531 -25.53382 -11.7175
4,664 3.7450 -27.6928 -25.8159 -11,9743
4,85 -3,2607 -27.7277 -26.0929 -12.2338
4,66 .2.7663 -27.7581 -26 3705 -12.4962
4.67 -2.2611 -27.7831 -26.6481 -12.7612
4,68 -1,7449 -27.8032 .26 9262 -13.0293
4459 -1.2187 -27.8181 -27.2042 -13.2998
4,70 06812 -27.8274 -27.4823 ~13.5732
4,71 -0,1327 27,8317 -27.7808 ~13.8495
1,67 0 -27,8317 -27.8272 -14.0159
4,72 0.4268 ~27,8301 -28.C390 -14,1284
4. 73 0.9976 -27,8228 -28.3172 -14,4102
4.74 1.5799 -27.8101 -28 5955 -14 6948
4,75 2173 ~27,7913 -28 B734 -14.9821
4,76 2.7782 -27,7663 -29.1514 -152723
4,77 3.3951 .27,7357 -29 4288 -15 5652
4.78 4.0236 27,6988 -29.7061 -15.8609
4.79 46638 -27,6553 -29.9828 -16,1593
4,180 5.3164 -27,6052 -30.2589 -16.4604
4,81 5.9811 -27,5488 -30.5348 -16,7645
4.:82 56574 -27,4859 -30.81C2 17.0712
4.83 7.3466 -27,4156 -31.0345 .-17,3806
4,84 80477 27,3389 -31.3584 -17.6928
4,85 8.7623 27 2547 316314 18 0079
4..86 9.4890 .27 1634 31.9%3 18 3257
4,87 10.2282 27,0650 321747 18 646G
4,88 10 9808 26,9569 32.44438 -18 9691
4,89 11,7458 26,8452 32,7137 19,2948

2



)5

mx A B C D
490 12.6239 -26.7239 -32,9814 -19,6232
4,91 13,3158 -26,5946 -33,2482 -19,9545
4,92 14,1202 -26,4578 -33.5135 -20,2882
4,93 14,9388 -26,3123 -33.7774 -20.6248
494 16.7704 -26,1588 -34,0397 -20,9638
4,95 16,6157 -25,9967 -34,3003 -21,3054
4,96 17,4750 --25,8262 -34,5595 -21,6498
497 18,3478 -25,6472 -34.8168 -21.9966
4.98 19,2348 -25.4594 -35.0726 -22.3462
499 20,1356 -25,2623 -35.3259 -22.6981
5.00 21,0504 25,0565 -35.5775 23,0525
5.01 21,9800 -24.8413 -35,8272 -23.4097
5.02 22,8474 -24,6170 -36.0745 -27.7691
5,03 23,8815 -24.3827 -36.3193 -241311
5,04 24,8537 -24,1392 .36.5619 -24.4954
5.05 25.8407 -23,8860 -36.8023 -24.8623
5,06 26,8427 -23,6225 -37.0398 -25,2315
507 27.8598 -23,3489 -37.2748 -25,6033
5,08 28,8914 -23,0651 -37.5068 -259771
5,09 29,9377 -22,7711 -37.7360 -26,3533
510 30,9997 -22.4661 -37.9619 -26,7317
5.11 32,0766 -22,1509 -38,1852 -27.1126
5.12 33,1687 -21,8246 -38,4051 -27.4955
5,13 34,2762 -21,4874 -38.6216 -27.8106
5.14 32.3991 -21,1391 -38.8348 -28,2679
5.15 36,5377 -20.7795 -39.0445 -28.6574
5.16 37.6913 -20.4084 -39.2502 -29.0486
517 38,8617 -20,0254 -39.4525 -29,4423
5.18 40,0474 -19,6310 -39.6509 -29.8379
519 41,2485 -19.,2248 -39.8453 -30,2354
5.20 42,4661 -18.8057 .40 0350 -30.6346




mx A 8 C D
521 43.6994 -18.3754 -40,2214 -31.0361
5,22 44,9486 -17.9322 -40,4028 -31.4391
5,23 46,2148 --17,4758 -40,5796 -31.8440
524 47 4958 -17.0073 -40.7521 -32.2504
5,25 48,7949 -16,5258 -40.9197 -32.6590
5,26 50,1091 -16,0317 -41,0826 -33.0690
5.27 51,4399 -15,5240 -41,2404 -33.4806
5,28 52.7876 -15,0030 -41,3932 -33.8989
5,29 54,1511 -14,4684 -41,5405 -34.3084
5,30 55,6317 -13.9201 -41,6826 34,7246
5,31 56,9296 -13.3574 -41,8187 -35.1421
5,32 58,3433 -12.7808 -41,9493 -35.5609
5.33 59,7745 -12.1903 -42,0742 -35.9810
5,34 61,2218 -11,5856 -42,1932 -36.4023
5,35 62,6869 -10,9660 -42.3061 --36.8250
536 64,1678 -10,3321 -42,4127 -37.2485
5,37 65,6657 -9.6823 -42,5124 -37.6731
5,38 67,1818 -9,0184 -42,6060 -38.0986
5.39 68,7140 ~8,3390 42,6928 -38,5251
5.40 70,2637 -7.6440 427727 -38,9324
5.41 71.8308 -6.9336 -42,8459 -39.3808
5.42 73,4144 -6,2076 -429117 -39.8096
5.43 75,0158 -5,4652 -42,9700 -40,2390
5.44 76,6338 -4,7072 -43,0210 -40,6691
5,45 78,2687 -3.9328 -43,0642 -41.0993
5.46 79.9216 -3,1418 -43,0997 -41,5303
547 81,5916 -2,2340 -43,1268 -41.9613
548 83,2786 -1.5095 -43,1459 -42.3926
5.49 84,9829 -0.6683 -43,1568 -42,8241

2(



)6

mx A B- C D

5.50 |z 86.7044 +0,1901 -43.1593 -43,2557
5.51 88,4432 " 1,0656 -43.1531 -43.6879
5.52 90.1996 * 1,9589 -43.1381 44,1189
5.53 91,9722 2.8693 . -43.1141 -44 5500
5.54 93.7637 ° v 3,7984 -43,0807 -44 93812
5.55 95 5716 4.7453 -43.0378 -45 4117
5.56 97.3960 5.7095 -42,9858 -45.8418
5,57 99,2383 6.6927 -42.9238 -46.2714
5.58 ‘ 101.0984 7.6950 -42.8516 -46,7002
559 102.9739 8.7148 -42,7695 -47.1281
5.60 104.8687 / 9,7544 -42.6775 -47.5558
5.61 106.7790 10,8125 ~42 5744 -47.9818
5.62 108,7074 11,8903 -42.4609 —48.4971
5.63 110.6512 12,9865 -42.3366 -48,8309
5.64 1126133 14,1029 42,2013 -49,2538
5.65 1145922 15,2390 -42.0547 -49.6752
5.6€ 116.5866 16,3950 -41,8959 ~-50.0944
5.67 118,5994 17.5706 -41.7268 -50.5130
5.68 120.6277 18.7666 -41.,5449 -50,9292
5,60 122,6730 19,9835 -41,3507 -51,3434
570 124,7352 21.2199 -41,1454 -51.7563
571 126.8144 22.4785 -40.,9265 -52.16€6
572 128.9091 23.7571 -40.6952 -52.5746
573 131,0207 25,0568 -40.4514 52,9806
574 133.1478 26,2810 -40.1365 -53,3359
575 135,2903 27.7192 -39,9238 -53.7842
5.76 137,4497 29.0832 -39.6396 -54,1819
577 139.6260 30,4693 ~39.3416 -54,5770
5.78 141.8144 31.8755 -39.0304 54,9689




mx A B C D
5.79 144,0228 33,3053 -38.7041 -55,3574
5.80 146,2448 34,7564 -38.3640 -55.7429
5.81 148.4819 36,2301 -38.0089 -56.1246
5.82 150.7340 37,7256 -37.6395 -56,5029
5.83 153.0028 39.2449 +37.254% -56.8776
5.84 155,2847 40,7859 -36.8546 -59,2481
5.85 157.5988 42,3504 -36.4385 -57.6143
5.86 159.8947 43,9378 -36.0077 -57.9772
5.87 162.2208 45 5484 -35,5601 -58,3349
5.88 164.5613 47,1825 -35,0964 -58,6882
5.89 166.9145 48,8394 -34,6161 -59.0363
5.90 169.2837 50,5203 ©-34,1198 -59,3805
5.91 1716653 52,2255 -33.6055 +-59,7187
5,92 174.0609 53,9542 -33,0748 -60.0521
5.93 176.0704 55,7067 -32.5268 -60,3806
5,94 178.8917 57,4833 -31.9609 -60,7030
5.95 181.3266 59,2852 31,3764 -61.0195
5,96 183.7730 61,7303 -30,7751 -61,0201
5.97 186.2326 63.3087 -30.1546 -61,4608
5,98 188,7054 64,8347 -29.5185 -61,9332
5,99 191.1870 66,7344 -28.8575 -62,2251
6.00 193.6813 68,6578 -28,2116 -52,5106
6.01 196,1881 70,6079 ~27.4846 -62,7889
6.02 198,7051 72.5822 -26,7689 -63,0603
6.03 201,2322 745817 -26.0330 -63,3241
6.04 203.7710 76,6067 -252774 -63,5810
6.05 206,3194 78,6547 -24,5009 -63,8299
6,06 208.8770 80,7331 -23,7041 -64,0708
6.07 \21 1.4435 82,8350 -22.8855 -64,3032
6,08 214,0209 84,9622 -22,0469 -64,5282

pA



)7

mx A B C D
6.09 216.6066 87,1150 21,1870 64,7447
6.10 219,2004 89,2947 20,3043 64,9518
611 2218019 92,4992 19,4005 65,1503
6.12 224.4109 93,7300 18,4743 65,3394
6.13 227.0292 95,9871 17,5263 65,5200
6.14 2296542 98,2709 16,5551 65,6906
6.15 - 2322833 100,5538 15,5602 65,8372
6.16 2349208 102.9168 14,5425 66,0010
6.17 2375639 105,2793 13,5016 66,1413
6.18 2402122 107.6680 _12.4376 66,2711
6.19 2428654 | 110.0832 11,3485 66,3901
6.20 2455231 1125249 -10.2356 66,4981
6.21 2481847 114.9934 -9,0980 66,5947
6.22 250,8499 117.4888 -7.9352 66,6796
6.23 2535208 1200113 6.7481 66,7538
6.24 2561917 122,5599 -5,5350 66,8150
6.25 258.8649 125,1346 42969 66,8642
6.26 261,5398 127,7369 -3,0321 66,9005
6.27 264.2159 130,3657 _1.7414 66,9242
6.28 266,8926 133,0195 -0,4257 66,9354
21 267.7468 133,8725 0 66,9362
6.30 2722487 138,4120 22886 66,9175
6.40 298,8909 166.9722 17,5362 65,9486
6.50 324,7861 198,1637 357713 63,2105
6.60 349,2554 231,8801 57,2528 58,6871
6.70 371.4244 267,9374 82,2255 51,7430
6.80 390,2947 3060558 110.9087 42,1190
6.90 4047145 347,3499 143,4927 30,1819
7,00 413.3762 386.8072 180,191 |- -13.2842
7.10 414,8263 4282849 2008718 6.7296
7.20 4074216 469,4772 265,7664 31,0281
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Tu ty 80 pitta cuong dO dat x3u (rén cuong d5 dém giong

xudng mong vudng, chir nhat hav moéng bing, kéo sang ngang 0O
hy
ty sOm = —
d
Y N m.b
- Néu dém cuc by hy = m(b + O04dhy) > hy = ——
I — 04m
. . N m.b
- Néu dém toan bd hy = m(b + 06hy) » hy = —
1 — 0,6m

VL.7.2. GIENG CAT
Khi xdy dung

nhang cong trinh cO ban
day I6n trén nén bun hay
than ban thudng gia o
phfa trén bang dém cat.
Phia dudi biing giéng cat.

. —
e~ {- —~ .

/‘////////]////// i

Bi¢n phap nay lam
cho nudc trong nén dat
thoat duge theo ba chidu, nho viy ma dit dwgc ¢d két lai, chiu
tai rat ot

Cac nude tién tién thuong ha giéng bang may vi ¢ gia
thi bén trén cho dér. khi d lan dat 60% d¢ lin tinh todn mdai
Xay dup cOng v ah. Phap da thi nghiém gi€ng cat P 30cm “dch



nhau 3m siu 8m @n ¢O gia thi bang lop dit ddp cao 8m rong
30m, sau mdt thang dd lin bing 80% dO lun tinh wan.
VL7.3. COC CAT

Coc cat chinh la giéng cit nh6 bd tri ddy hon. Bién phap
nay c¢o hai tac dung chinh :

- Tang nhanh t0¢ dd ¢ k€t cha dat nén.

- Lam cho dat nén dugce nén chat lai.

Nudc ta st dung coc cit rdt phd bién.

Thiét bi chuyén dung 1d may bua rung cta Lién X6 ci, kv hiéu
BBaC-20)/11 hoiic Bn-1 vi BBr-2M (do Viét Nam cli tién).

Kich thudc coc phd bién la $300 dén 400, dai d&n 12m.
Vai loai coc niy ste chiu 1ai coa nén dat ting wr 2 dén 3 fan.

Pham vi wng dyng cia coc cat (Ot nbit 13 khi ham lugng
sét trong dat < 30%. Vi dat sét thl khong nén ding coc cat.

Trinh ty tinh todn nhu sau :

1. Xac dinh enc tic la hé <O rdng nén chiit (sau khi
dong coc cat) : Theo kinh nghiém vii dO rdng han dau la eo
thi enc = 0.45¢0, ¢d thé theo duong cong nén I3y enc dng vii
p =1

2. Xac dinh dién tich ¢in phai nén chit. Vai d€ mong ¢o
kich thudc a x b thi F,. = 14b(a + 0,4b).



3. Xic dinh sO lugng coc ¢it duong kinh d,.

QFqc . €y — Enc de
n = VO Q@ = — [, = ——.
fc 1 + €q) 4

4. Xac dinh khodng cich gira cic coc @ bi tri theo tam
giac 'déu ot hon b3 trf vudng.

1+ ¢,
L = 0952d. \} ———.

€a 7 Enc

S. Tinh d{ l4n cho coc cat .

Ph ..
= — fBvii f = 08 va Ey dat nén ¢d cov cat
Ey
€ = €p aZ
S = - —; h.
1 + ¢, L

V174 COC NG Ep

To ndm 1960 trd lai day dung a3t phd bién.

Pham vi ung dung : ddt dip, dit co 10 rdng lon, ddu cat,
dat roi. DOi vai dat bun, mudn dp dung phai tim bi¢n phap cho
nude thoat di va gid duge thanh 16 d& nhdi ¢t (thuang nhoi cat
¢ trén, khi nd cat syt xudng ldp 10).

Khi nd, dat chia lam 2 ving :

- Khoing 50cm trén bj pha.
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- Khoang dudi dwye nén
chat.

Kinh nghiém d& nudge kin
10 khi nd ¢d thém ap lyc thay
tinh lam cho diat nén chit hon.
mit nhin hon.

Lugng thude nd cho Im dai

16:

q = ka.R?

k 12 hé s6 thudc nd.

Thudc né |  Dinamit Amonit 6 Amonit B3 Amonit 9 A

k 1.00 1,17 1,20 1.40

a la hé s& nén dit

odt Bun déo chay | Bun déo meém Dit déo

u 07 + 15 15 + 25 25 + 35

R Ia ban kinh I8 sau khi nd (m)..

q lugng thude nd (kg).

Diy I ¢dng thuc kinh nghiém nén thuong cho nd thi 3
16 dé xac dinh k va o

Thutk nd thuong chia thinh banh 50g, ndi nhau bing
gidly nd. kep viao thanh tre ha xudng 10, trén cung I kip nd
ndi ngudn dién.
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Sau 3 gi¢ nd phai lp hi ngay. ding cit trung lh St nhat.

VL7.5. TRU VAT LIEU ROT (DA BA LAT)
‘ Nhing ndm gin diy, nhiéu nude da dung try vt ligu roi
bang da ba 1at d& gia O nén cho nhang cong trinh lin.

Trong qua trinh chju
thi. try dugc xem nhu mt Q4 ming cling
cpe o didn

- Khong bi phinh
ngang.

- Khong bj cit tdng
quat.

Ranh gi&i cia & baodonvi

- Khong bi xuvén
thung vao dat.

-.C6 dd lin cho phép.

Pham vi ung dung try vat liéu roi ¢

- Lop dit yeu ¢o chidu diy hiru han h < Ha. Hy la chigu
diy vung chju nén dudi cong trinh.

- Khi h = H, phdi o bién phiap gia tai cho diit ¢f két
roi mdi ha try vt lidu roi.

- Khi l6p dit yéu ¢o sic chiu 0.2 dén 0.5kg/em?® thi nhit
thiét khong dung try vat lidu roi.



- Thiét bi : bua rung Bl va Ba2 ha coc 12m, miy khoan khoan
YIB50-M hy coc Gm.

V1.7.6 COC BETONG COT THEP
Hign nay duoc ding phd bién & nuic ta.
Phin tinh toan, ¢iu o xem chuong mong copc.

Hién nay con dung coc bétong mini tiét dién 12 x 12 hoac
15 x 15 d& gia ¢d mong cho nhung ¢dng trinh xdy chen.

VL7.7. COC NHOI

Nhi¢u cong trinh xdy chen, khong thd dung bia may dd
dong cr hétong odt thép duc sdn nén phai dun2 coc nhoi. Diy
1A mong coc bétdng duc tai chd.

Do vi¢e thi codng tai chd nén thuong rit ngdn chitu su,
ting thém chidu rong tao thanh nhing giéng tron chiu lye. O
gita ¢ thd dic dac bodc nhdi da.

Vigc thi ¢hng coc nhdi hién nay hoan todn bing o gii

V1.7.8. COC NiM

' Coc ném da dugc thu
nghi¢m ¢& nudc ta. Khi chiu tai,
coc truyen ap lyc qua mat hong
vao nén dit voi p = 07 =+
1 ,Sk;:/cm" .




Bit phin ra hai ving : ving bign dang vA ving nén chit

Coc hinh thap vuong : canh diy 70 d&n SOcm.

Canh miii thong nhitt 10 x {0cm. Chieu cao 1 150 dén
6U0cm. Stre chiu tai co th8 dut tr 307 dén 1507 1Ty lowi dar

Pham vi dp dung : ¢it tho, cat bui y > 1.35 cir dap, &
cat, 4,5et, sét y > LS.

VL.7.9. COC TRE, CU TRAM

Diy a bién phap ddn gian duoc dung & khap moi mién
dt nuae. Digu kién ap dung 1 coc phii ndm trong vine nuoc
ngim On dinh. Vi gian c¢ach 2,5d hién nay thudng ding 16 cu
@10 hojc 25 cr $8 cho Im’ mong.

Vigc tinh 10dn coc tre cir trim nhu sau

- Khi dong cir phin dac clia dit mén ting, phan rong giam
va hé s rong giam. ’

- Vi quy dinh dong nhu trén thi phan dic trong bn’
tang 1én 0.1257° va phan rdng gidm di U:125m°. Heé <6 rong
gidm di con biang 60% hé s6 rdng ban diu.

- Do h¢ s0 rdng gidm nén suc chiu i ciw dit nen ting
1én theo hé sO sau

1

Hé sé rdng - 1.0 12 1.4 1.5 16 | 18 20
Hé s8 Sét 233 | 300 | 407 | 460 { 5.00

594 6.67
-- - -

tang siic| A sét | 216 2,46 2,70 2.79 2.84 3.00 3.13

chiu tal | Acat| 180 | 1,78 | 174 | 172 | 175 | 172 | 176
l
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NOi chung vgi cat va a cat tang 1.75 1an. voi &k va a set

taing 2,00 fan,

VI.8. AP LUC CUA PAT

ViL8.1. PAC TRUNG CUA DAT

Goc nghi ti nhién o
Cat kho
Cat am
Cit uot
SéL kha

Sét am

40" gen 45"

20Y gén 25"

Goc ma sat trong gida cat hat p

Cat nho

Cat vua

Cat thé. soi. cudi
Dat cat pha sét
Dit 1hjt

Dit cat ¢o the lay

20" gén 30"
30" dén 40"
40" dén 45"
15" dén 30"
10" gen 30"

p=¢

Gaoe ma sat ginn didt vie mat twimg chan

Trong 4inh 10dn thue 1€ 3 = 0

. |
Dat rap o # 0 thutmng iy tr — p dén — p.

V1.8.2. AP LUC CHU DONG

Truomg hop 1 : g, €. O, cevd g # 0.

£ o=
T2
Trong do @ hy = ;1 :
sin(p —«a)
(- =)
COS(£ —~)

213

4

3

yh|h + 2hyK,|K

CORE.COS¢

cos(e—a)

_ ,’_.\‘in (p + 0)
h cos(e + é)K]



O8N — I
K COs(p—¢)

X T

{1 + Kj.Kjpeose con(e+9)
gy = y.haKyK: oy = 7Kiy * hyKy)
h 20, + oy
op = yK(h + hK)  Zy = = x —m——
3 o, t o,

Trieomg hop 2 e = 0 =a = 0: pvd g # 0

|u'ng +u‘ang chén

P
T B

7 &b
] 1 2.0 P
Ky = — vh(h + 2hg)tg"(d5" - —)
2 2
q .
hu=;1Kq"‘| Ky = sinp; Ky = L

h W+ 3hy
Zy= ————

3 h + 2hy



- £
oy = yly + hangf(ds® -3 )

"o, = yhodss” - £

Truong hop 3 : e =0 = s =g = p 2 ()

’

Sa:0
177
7 lung tuding chin dy
7
?1—— Eq N —
7 2 |
7 ¥
L 2,2 0 P
E, = ~ rhiag@ds - -
2 2
2) h
Ky =sinp: Ko = 11 'K = 1%45" ’z 7=

ay = y.y.lg3(45" - i‘ ) oy = 7.h.|g2(-15° --3 )i

Triecmg hop 4 @ Ap lee cia ddt tham nie,
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Ap e nudc :

Lo, 1
W = — pH'—-
2 COSE
h() = K“ = ()2 Kl = () K =
1 N
Wy = phyp—— Wy = yH—= Z
COSE CONE

Yy = yy = ti trong dat trir ke hd thim nudc.

n
== 1y I¢ k& h¢d trong dat.
00

n
Yo =Y -yp|l -
100

! 2
Ell = - yo.h .K
2



sinp h
hg = 0. Ky = — 10y = yuyKiv, = yohKi Zy = —
cOBE 3
2
Cos(p—¢) 1

(1 + KyKj)eose .C()S(E""())

V18.3. AP LUC BI DONG
Mudn tim E’y ta chi vige
thay p bang -p va o hiing -9

trong c¢ic cong thue chi dong
v trén.

l
Ky = yh[h + 2h..Kq] K 5

sin(—p—a) COSE.COSCY

’ ]
cos(e —a) cos(e—a)

Ky = \/sin(-p + 9)
7 Y ste + 0)K;

cos(p +¢) 1
K = x ———
(1 + KK |)eose Cos(e—0)

U'y = )’{h + h()&] K Z‘() = - .
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CHUONG Vil
THIET KE TOI UU TRONG BAI TOAN KET CAU

VIL. THIET KE TOI UU

VILL. MG DAU

Bai tain thiét k€ 0i vu da duge nghién cdu wr fu. Thé
ky 17 Gallile di thigt k& Conson 10t vu. Dén dau thé ky 20,
nhigu nhit tin hoe dia ¥ét trong tugng 10§ vu cia k&t v theo
phuong phap triét téu dao ham.

Dén nay. nhar toan hoe phat trién da hinh thanh 4 phuong
phap thiét ke 10 vu.

1. Ly thuy8t tinh k&t ciiu ¢o thé tich 10i thidu do Maxwell
d& ra nilm 1954; phuong phap nay don gian, dé hidu, nhung
chua x€t i cic riang buds hinh hoc.

2. Ly thuyét pha hay dong thoi cia it i cac thanh, phit
trién rat nhanh vao nhimg nam 1940+ 1950, da hinh thanh mot
nhanh thiét k€ theo dd bén dong déu. Phuong phap niy rit kho
thue hign. mai chi gidi duge cho nhung két cfiu dun gidn wii
mOt phuong an diit i

3. Ly thuydt ti¢u chudn 0i wu, phat trién manh tr nim
1960 trén cu s¢ nguvén 1y cuc tri trong co hoe ngudi ta da dé

216

ra mdt sO tidu chudn (i vu trong k& ciu: nhung ciag chi van
dyng cho mdt s thanh mi chua bao hét cic thanh ca két cau.

4. Ly lhuyél quy hoach todn hoc @ ap dung to ndgm [950
vit phat trién rdt nhanh. Phuong phap nay dua dug: cic rang
budc, bit ding thic vii gidi dwge cac bai tan nhi€u bién, phu
hop wi phuong phip roi rac hoa két cdu cla phan (v hiru han,
dé dang Kp trinh dua vao may vi tinh.

Dudi day fa phuong phap quy hoach toan hoc.

VI1.2. BINH NGHIA

Ia kinh 1€ nhdt (r¢ tién nhat, tdn t vat lieu
nhit). thé tich nho nhit, Kich thude gon nhdt nhun: vin dam
biae hén chic vir On dinh.

Tor

Bién thiét ké :

todn dem fai hitu qui 10i v

I3 nhing 4n cin tim, 2 nghiém cia bii

Ham rang bude  1a nhimg diéu kién thyc 1@ phéd ¢, nhang
han ché bt budc cua cic bién d€ cho bii toian <o nghia. Trong
két ciu thuong fa diéu kién dO bén va digu kién dn dinh.



Ham muc tiéu la dai luong can tim cuc tri trong qui
trinh thigl k& 10i vu. Thudng 4 hiom vO hudng coa cac bign thiét
ké v lia co s dé chon phuong an thiet ké. Ham muc tigu do
ngugi thiét k& an dinh : ¢o (h& 1a gid thanh, trong lugng, thé
tich ..

Khi ham rang budc vi haim muc ticu la bic nhat ddi vdi
¢Ac bién thi hai toan goi la tuyén tinh. Nguogc tai khi ham rang
budc hodc ham muce tiéu la bae hai trd 1én thi bai toan goi la
phi tuyén.

Hiam muc tigu ¢ thé bifu dién hinh hoc :

- Co 2 bién thi ham muc tiéu la ho duong thing.

- CO 3 bién thl ham muyc ticu la ho mit phing.

- C6 nhidu bién thi haim muc tiéu 1 ho situ phéng.

Mg rdng cho hiam phi tuyén ta co ho dudng cong, ho mit
cong va ho siéu mat.

Gradient ciag hdm muc éi ta vecto vubng goc vai ho
dudng (mat), ma theo hudng nay ham muc tieu bién ddi (tang
hodc gidm) nhanh nhit. Thuong ky hiéu :

-

AZ={AZ}=[

N cae —_—

b

07 E 0z :]T .

Xy ing) Xy,

17

do



Twong ty nhu vdy cac ham rang budc ciing o thé biéu
dién hinh hoc. Tap hop cac rim_*u buQe ta mién chia nghiém.
Theo chitu cou vecto gradient AZ ta s&€ tim duge nghiém i vu
cho bai toan.

VIL3. PHAT BIEU BAI TOAN THIET KE TOI UU

MO hinh bai wxin thiCt ké 16i wu nhu sau :
e T
- Tim n bién thiét k& {x} = [x,. X2y e xn]

- Thia man ciac ditu kién rang bude :
-
g(xy =0 vOi ieE
- Lam cuc tidu hojc cyc dai ham muc tiéu.
-
Z = f{x)
Bai toan thuone §ugc vidt tht dudi dang :

I3

min Z = [(x) vdi x €E"

b/K GI(;) {S = 2} bi vl (i = 1, m)

Hay vi¢t gon hon :
min [r(?)l G;(;) (=, = =} bi]

Phuong phip gidi bai todn thi€t k€ tOi vu :



- Bai todn tuyen tinh co thé giai bing hinh hoc (2 dn)
biing don hinh (nhidu 4n) quy hoach dong (nhidu din).

- Bhi todan phi tuyén co thé giai biing dao ham (1 in).
nhan wr Lagrange. phuong phip miit cat. phuong phap gradient.
phuong phap chia 6, phuong phip ham phat. quy hoach ding,
auy hoach hinh hoc

ViL4. MOT SO THi DU VE THIET KE TOI UU
Thi dy VIL1. Cho m{t ¢iv go tron ban kinh R x¢ thanh
hop sa0 cho chiv udn WL nhit.

Mudn chju udn &t nhit thi modul chong udn W phai kih
nhit. Ta 0 :

b = 2R cosa —4-
Q-
h = 2R sina q,a <
ph?  8R® 2 b
W = — = — sin“acosa -+—+

6 6
Nhu vay bién thigt ké ¢ day 1a goc a.
Ham muyc tidu Z = W, ta phdi tim maxZ.
Rang bu(c ¢ diy khong co.

‘Diy la bai toan phi tuyén nhung ¢ mdt dn nén ta co thé
dung phuong phap triét tiéu dao ham d&€ tm cyc tri :



| =

Z = R3Sin2au wer

(o]

N
]
w ie

R3[ sinacosia - sinja]

4 4 .,
Z =- Rssina[?_cusza - sinza} = - R3.~.in<z[3cm'z - l]
3 3

Z'= 0 khi [sina =0->a=10"
Vi

1
l3C()s"‘a -1 =0 - s = t—"&—

“hay a = 5444
Nghiém 16 vu la « = 54"44° vdi sinec = 0.81¢,
cosa = (),577 via ham muc ticu cuc dai.
Vi

MaxZ = ~ R'. ~ . — = 05132R".
3 9 3

E=N
"~
foa

Thi du V1I.2

Cho m{t cdy gb tron ban kinh R xé thanh hi» suo cho
bla bip loai di it nhat.

So voi bai toan trén thi ham muc tiéu di thay &i. ta phai
tim max cua dién tfch cht khong phai cua modul ching udn.
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Ta ¢§ F

hh = 4R25macusa.

F 2R Lsin2a

Ta thay riing khong can phai ldy dao ham vi F a max khi
gin2a = | hay 2« = 9" » o« = 45" Nhu vay pd tron x& hop
vuong Ih loai it bia bap nhat

Thi du VI1.3. Thiét k& 10i wu san bétdong ¢Ot thép chiu
udn. Voi sd lidu cy thé nhu Sau : -

Bétong sb6 hiéu 200, thép CT3 chiu moment udn 2000kgm.

Trong tinh toan thuang lay
Im dai dé tinh :

'i‘m L
Cac budc tinh nhu sau : 'l ’l
= -
=
Tinh A= —— tra ra g
bh?
. . A M
Theo kinh nghi¢mu = — =
20 20bh?
bho M
Tinh <Ot thép F,=py—=—"
00 20h,
Liy b = 100cm hy = h - 2 (cm)

Trong legng bétdng = 24(hy + 2) kg



M
Trong fuong thép = 785 . — kg

Ham muc tieu 1a dng trong luong.

2000

Z =242 + hy) + 785 . —
20h,,
7850)
Z = 48 + 24hy + —-
ho

Day [a bai toan phi tuyén nhung co | 8n nén ta o thé
ap dung phuong phap trigt tiéu dgo ham d€ tim cyc tri cia Z:

7850
Taceh Z' = 24 - ——

202
Cho Z'= 0 ta ¢6 hi = 163,54 > hy = 12,79cm
Chon hyg = 13 va h = [5cm

Day Ia nghi¢m 10i uu cia bai todn.
* Tinh thun ta cd h§ = 13° = 169
2000 A
A =" = 1184 = — = 0592%
169 20

F, = 0,592 x 13 = 7.7cm? chon ® 12 a 150.
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Thi du VI14. M8t x1 nghiép bétong san xuAt hai loai Fu
kién bé 16ng diic sin vGi wia thanh SU0.00U/m® lcai bétdng 100
va SOO.OOC)a‘ﬁ'nJ foai betdng 300 veai muic tiéu thy nhu sau :

Loai bétdng| XM (kg) | Cat (m} | D4 (m®) | CT3 (kg) | CT5 (kg)
100 200 0.4 09 120
300 500 05 0.8 160

Trong kho hién con 30T ximiing: 40m° cal vang: 7,27 thép
CT3 vir 8T thép CTS5. da khong han ché. Tim phuong 4n san
xudt 16i wu (nhin coug va phu lieu nhu nhau).

Diy Ia bhi toan kinh (8, ¢o lién quan dén két diu, cin
nghién ciu d& nim edch gidi :

Phat bidu bai toin 16i vu :

- Chon bién thiét k& :
lugng bétong 300

x; khoi lugng bétdong 100, x; khoi

- Ham muc tidu : maxZ = 300000x; + 800000x;

~ Cac rang budc :

200x, + S0Uxg < 30000

0.8x; + 05xp < 40

20, < 7200
160x; < 8000
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D€ thu gon cic hé s0 ta udt luoc hai taan nhu sau -

Ham MT : maxZ = Sx; + Sxp
Ham RB : 2X; + 5xp, = 300
4x; +5xy < 400

X < 180

¢, = 200

Bai tadn tuyen tinh ¢o 2 dn nén gidi biing hlnh hoec; chuyén
cic rang budc thanh dudng thing :

x2 < - 0dx; + 60
x; < - 08x, + 80
x; < 60 va x; < 50

Bitu dién trén hé tga do ta thidy OABCDE la nién chia
nghiém.

Ham muyc ticu : Z = 5x; + 8x, chuyén thanh

5 Z
X = -7 Xy + —
8 8
> ,
Vecto gradient AZ ¢6 thanh phin 5.8 ho duong Z vudng
goc voi AZ qua dicm C 1 lon nhat nén C 12 nghiém 160 vy va
maxZ = S x 50 + 8 x 40 = 570.



Thi dy VIL5. Tim nghiém tdi uu :

max Z = x; + 2%

4 Xg
B\o VoI x-2x S5
%s
\0“9*’ x; + 5%y <15
™~ Q X + <25
NLF T 4
8 Aes,,g_\\ X, 20 Xy 2 0
NN \& & Bai toan nay duoc gidi bang hai cach :
\ A\\ R ?§ N\y\\ Phuong phap hinh hoc :
x,
\%w R\ ?\ \;\ Rang budc 1 1a thira, 4 rang budc sau xic dinh mién chia
\\o‘K&JP 7{\ \\\\ \ %%{ nghiém OABC.
0 DWW *6p
IO RS W
\29 \ AN %
b S
N 7 =
% ¥ \\ tl&"
\' AZ . \ \
- N
\\ .
AN

E
\\ N " \\ AN \\ S \?f
10\ "\ 20 30 40 50 6

\\ NN \\\ NONN N NN

10 X4
he,
G 3 15*"“1
Tom lai san xuit SOm” bétdng 100 va 40m” bétdng 300 &
ta sé cO WOng thu hoach 15i da la 57 wriéu dong. 5 %
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-
Theo vectr gradient AZ thi B la nghi¢m 10i uu :
MaxZ = 2,1.

Phuong phap don hinh :

Phuong phap nay chi tim cic dai lugng i thidu nén 1
ddi ddu ham muyc tiéu trén thanh minZ = -x; - 2%; (khi ¢ dap
$O ta doi lai diu thanh maxZ = x; + 2x).

Cac rang budc nay phai la déng thic nén ta phai thém
cic bién phu x3, Xy, X5 va bai todn tr¢y thanh :

Tim min Z = -x; - 2x; + (X3 + (x; + (x5

Vi X - 2% + X3 =5
X; + 05x; + x4 =15
X + 3x2 + Xs =25

Ta lap bang don hinh thit nhét :

Co -1 -2 ] 0 ]
X c A
g A, A, A A, As
A, 0 5 -1 -2 1 ] 0
A, 0 1.5 1 0.5 0 1 0
A, 0 25 1 ® 0 0 1
2, =0 1 (2] 0 0 0




Ghi clui ; Hang trén ciung la cic hé $O him muc tiéu.
- Cot A la cac sO hang ty do cta 3 rang bu(x.

- Cac ¢Ot Ay dén Ag 12 cic hé sO cua x| dén x;.

- Vin d& méu chdt la tinh hang cudi cung :

Zo = 3 CA, ¢ diy 3G = 0nén Zyg =0

Z, = 3 CA; - G, ta lay urng C; nhan vdi tung A;. cong

fai 10i trir di C; ¢ trén cang.

* Tiéu chudn ddi co s& : xét hang Z ndu Z; nio duong
va I6n thi A; phai vio co s Lai xét ot A; néu ¢o hé sd nao
duong Ion thi A; @y (hang ngang) phai ra co sd.

* Theo bang don hinh thd nhidt. Z2 = 2 Ia Ion nhat viy A2
phai vio. Trong ¢{t A thi hé s6 3 1a Idn nhat vy As phi ra.

Ta lap bang don hinh thit hai :

-1 -2 0 (4] 0

W |G Al A& | A A | A
A 0 203 | 13 0 1 0 213
A, o |32 @53 o 0 1 J_ 053
A, 2 | 253 | 3 1 0 0 113
Z, = -5/3 (3] 0 0 0 -2/3
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Ghi chd : Bang don hinh 2 lap duya theo bang 1.
- Pau tién di 1r hang As phai ra thay bing Ay,
- He s0 C; thay bang -2 (trong ham muc tiéu).

- Chia 14t ci cac h¢ sO trong hang cho 3 (phin 1¢ xoay)
dé cho xuit hién con 1 & cit A,

- Khtr c¢ic h¢ s khac & ¢t A, bing cich nhin hing cudi
vgi sO ddi 1Oi chng lai.

- Khi bing don hinh ddy du thi tnh Z.

A 2,5 5 1 2
OdiyZy=-2 x — =-—, 721 =~ Zs=-~
’ 3 3 3 3
\ ) s
do Z; > (0 nén Aj viio vd — > 0 nln Ay ra
3
Ta lip bang don hinh thu ba :
-1 -2 0 0 0
“ e | a ]
so A, Ay Ay Ag A
A, 0 21,3/3 0 0 1 0.4 06
A, -1 13 1 0 0 12 02
-2 0.4 0 1 0 0.4 -04
z = 21 0 0 o, 24 | 08
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Ghi chii © Cich lap bang 3 wong ty nhu bang 2.
- Thay A vao Ay va ghi -1 vao it C;.
2,5 s pia o
- Chia hang 2 cho — cho xuit hién $O 1.
3
- Khu tiép cic hé sO khic ¢ it A,

- Khi tinh Z ¢ hang cudi cung ta thdy khong co Z nao
duong ¢, tat ¢ Z; < 0, nhu viy la ta da dat nghiém i vu.

* Nhin vio bang 3 ta thiy ring :
Y, = 13 vax, = 04 (G it A)
Va Zmin = -2,1, di ddu lai 1a & :
Zmax = x; + 2 = 2,1.

D6i chiu hai cich gisi ta rit ra nhing nhan xét co tinh
IV ludn cia phuong phdp don hinh nhu sau :

I. Tap hop cic nghigm cta bai toan i vu la mot da gidc
10i ma mdi canh A mOt rang budc, mdi dinh 1a mdt co 6.

2. Qua trinh thay bing don hinh la qua trinh thay co sg,
tic la chuyén tr dinh no qua dinh k& hén.

Béang don hinh 1 12 xulit phat tr dinh 0(0,0).

25
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Bang don hinh 3 a4 & dnt 3(04: 1.3), Z = .10,
Thi du VILO. Tim min Z = <] + x5 +
Diéu kién : Xp + X + x3 =2

Xp - X + 2xy =3

X;. Xa va x3 =2 0

Déay fa mOt hit wdn phi tuyén ma ham muc tidu la bac
.4l va cac rang budc la bic nhal

Trudng hgp nay ta c¢o th¢ dung nhan tr Lagiange va cho
Lagt tiu tat ¢A cac dgo ham riéng phan bac nhit, ta sé im dugc
cuc tri ¢cha ham muc ticu :

Cy the 1a dat nhu sau :

(X, A) == xf+x%+ x%+l,[2-x]-x2—x3] +

+ /12|i3 - Xy Xy - 2X3}

Va (riét tieu 5 dao ham riéng phan :

ol
- ZX1 - ll - /].2 =0

il

X,

U1
- ZXZ"11+AZ=O
0x3
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v

ZX; -4 - 2/12 = {)
('),‘(5

aL
5;i=2—x|—xz—x1=()

oL
51;=3—x,+xz-2x;;=0

Ta ¢6 he¢ 5 phuong trinh 5 dn s, giai ra :

11 1 16 12 10
Xp = " X =" ix3=— ;A =" A ="
14 14 14 14 14
, 2 12 162 378
minZ = (—) + —) + (—) = 2= = 1920
14 k14 14 196

Thi du VIL7. Thiét k& 16i vu dam gd chju ubn.
E = 10°%g/em”; Ry = 100kg/em’

Digu kién :
DL lp=75n,4
b s 1
r T tsam 1
- < — 1 : f
! 250

Chon bién x; = b; x; = h.



Ham muc tiu : min Z = x;.x;

P/ 105 x 400

M=— =~ = 10300kg/c
4 7 4
bh? X%} M
W=—=—;0=— <R,
6 6 W
10500 x 6 | X
———— < 100 hay x;x;° 2 630va 1 € — < 2.
X|X% X
£ PP 105 x 16 x 10° x 12 42 1
- = = = T & —
[ 48EJ 48.10° x,x3 xx3 250
hay x,xz" > 10500
Tom lai im min Z = X)1X2
vOi x;x22 = 630
XXy~ = 10500
X2
| < — <2
X

Day Ia bai toan phi tuyén, nhung c¢d hai &n nén ¢o thé
giai bang hinh hoc.
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» ,d.f
” ‘6’ +‘
o>
Q”; :f +'~’o%?>"/'
40 e ~
/ (9 £ 4;‘/
30 Q;’//
L[] < 2 s
S g g
~ é‘ ///
////
//é | Rairig bude 2 |
- T Rapg busds >
0 10 2 30 40 50 1

Dinh A(6.12) 1a 5i vu; minZ = 72cm?’.
Thi du VILS. Thiét ké 10i uu hé bén.

L = 100cm;
P = 10.000kg
E = 2.106kg/cmz

Bién F, va F,

Ham muc tiéu :

minZ = F| + F,



N N,
Ring budc : — < 2100 —
F, F;

A

2100

A

33 < 10"'em: 8, < 107 \em.
Giai theo phuong phap chuyén vi.
Ma trin dd cing

Thanh 1.2

Thanh 2.3

[K] o -F, F, F; -F
2| =




Ma tran do cung toan hé :

¥, F -F, -F, 0
F,OF,  -F, -F, 0
[K] - 104 -F, -F, F+F, F-F, -F,
-F, -F, F,-F, F+F, F,
0o 0 -F, F, F
0 0 F, -F,  -F,
Phuong trinh chinh tac cia hé KA = P.
FF F, -F, -F, 0 0 o))
FF {, -F, -F, 0 0 o
-Fy -F\ Fi+F; Fi-F; -F, Fp| 43
-F, -F, F|-F, Fi+F, F, -F, 3,
0O 0 -F, F, F, -F 35
0O 0 F -F, -F, F, d¢
Dicu kién bién hinh hoc
0, =8 =0 =9, =10
Diéu ki¢n hién luc hoc
Py = Pcos6) = 10000 x 0.5 = 5000 kg
P, = -Psin60 = -10000 x 0866 = -866( kg
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Dua diéu kien bién viio hé chinh tic con hai phuang trinh
giua :

o

FfI+F, F -F rz} 5000

F,-F, F +F|% — 8660

Gidi ra ta ¢o

0500 F, + F,
-0.866 F, - F,
! 1 1366F, - 0.366F,
63 = = =
4F|F, 4F | F)
F + F, 0,500
Fp ~ F,  —0860
i j 1,366F, + 0.366F,
d_‘ = - I

4F | F; 4F | F;
Nhu viy d; < () ¢O chiéu di xudng.

Dua cac rang budc vio ta o :

Ni o 10000sin1s 2588
— = = < 2100 » F, = 1,23.
F, F| F|
N2 1000cos15 9659
— = = < 2100 » F, 2 4,60.
F, F> F,
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1.366F, — 0.366F, 1.366F

< 10! - F, >
4F|F, 04F, + 0366
1,366F; + 0,366F; 1.366F,
s 10t - Fp 2 —
4F|F2 0.4F| - 0,266

Hé ¢O hai bién nén giai bing hinh hoc.

A 2 j‘ .
//// _ AMifn chia nghi&
v
4.6 jgé / ;
s " /|
Wi 977
2 Cd/ v
7
1777
A% ;{( ////V%
1 2 3 4




Ham muc tiéu 1a ho duong théng F, = -F| + Z
Ti€p di€m voi rang budc 4 theo huong -1 sé cho nghiém
101 vu. Liy dgo ham F, ta ¢o :
1,366(0.4F, — 0,366) — 0,4.1366F,

F, = ; = -}
(0,4F, — 0,366)

Phuong trinh thu v& 0,16F% - 0,2928F, - 0,366 = 0
Giai ra va ldy nghiém duong : F; = 2,685
Tinh ra F; = 5,180
Min Z = F|, + F, = 7,865cm>
Co6 Fy va F; tinh ra

3,66 — 1,90
d3 = ——— = 0,03167cm.
55,573
-3,66 — 1,90
8y = ————— = - 0,10000cm.
55,573
Thay vao phuong trinh chinh téc :
Py —2685 2685
P2 gt 72685 2685 0,03167
= X
Ps ~5,180 5,180 -0,10000
P 5180  —5,180




Tinh ra Pl = PZ 1830 k[,’
= -6830 kg
Pg = 6830 kg

Dung phép chidu co thé tim ra P, Py, Ps5. P,

—
)
1

Nhén xét cic rang bufc :
- Rang buc 3 ludn dam bio vi d4 it nho.

- Rang bu{c | va 2 dam blo cudng dd chiu dung cha vl
li¢u, ndu khong khdng ché chuyén vi thl diy la 1y thuyét cia do
ben dong deu va ta co :

min Z = F; + F, = 123 + 460 = 583cm’
Thudng do cBu tao 12 lay F; = F,
va  mim Z =2 x 46 = 92cm’.

- Rang budc 4 & day c6 ¥ nghia quy&t dinh vi thuong doi
vai k&t ciu thép On dinh cn ting cuong hon cuong dd. Do cdu
tao ta thuong chon F; = F; nén min Z = l(),36cm".
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CRUONG VI

TiNH DO TIN CAY CUA KET CAU TRONG CONG TRINH

VIII. PO TIN CAY CUA CONG TRINH

Hi¢n nay ching ta tinh k&t cilu cong trinh theo yuan niém
tien dinh : chung ta 13y gia tri dinh trudge cho ting logi i trong
va do beén thong qua mOt <0 hé sO an toan k, n, m va trong tinh
toan mai gidi quyét hai vin dt 1a cuong dd va On dinh.

Quan niém titn dinh hién nay khong con phi hgp wii
thyc trang c¢Ong trinh ndm trong mdi truong thién nhién do :

- Quan niém tién dinh khong danh gid dugc do tin cly
cua cong trinh.

- Quan ni¢m tién dinh khong ly giai dugc nhing hu hong
thuong x4y ra déi vdi cong trinh. Mic du khi thiét ké 1 da
chon phuong an d& cho gia tri trung binh cia dO ben vat li¢u
lon hon gia tri trung binh ca ng sudt gay ra; nhung hu hong
van xay ra do tinh ngdu nhién cia éng sufit va dO bén, khi gia
fri cia dng sudt ¢o thé lon hon gia tri cua do ben.

VIILL. SU HINH THANH VA PHAT TRIEN CUA
LY THUYET DO TIN CAY

Ly thuyét do tin ciy hinh thanh va phat trién dua trén Iy
thuyét xac suiit va thong ké toan hoc. T lau, 1y thuyét d tin
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cdy da duoc van dung d& danh gia chdt lugng va kiém tra san
phdm c¢Ong nghiép nhu :
may ..

hang hda, mdy mac, radid, tivi, O, xe

Mii d€n nhidng nim 1960, Iy thuyét dd tin ¢y mdi duge
nghitn ciu dua vao tinh 1wdn k&t ciu cong trinh xdy dung. S¢
di ¢o sy cham (ré nay la do nhing diac thi ricng cia cOng trinh
xdy dyng :

- Khong thé 18y mau ¢dng trinh d& thie ma phai thir ngay
trén cong trinh.

- Cong trinh xay dung gia thanh cao, d§ tin cdy cao, khong
thé ¢o san ph3m hong ma chi ¢ san phdm khong hong.

- CoOng trinh xdy dung da dang vd phuc tap, khong cii
nao gidng cai nao.

- Cong trinh xdy dung chiu tac dong cia nhitu yéu 9
nglu nhién trong sudt vong doi cua cOng trinh : wr thai nghén
(lun chung, thiét k&) dén ra doi (thi cdng xdy [Bp) rdi phat
trién (khai thac, st dung) va dao thai (hu hdng, dd bo). Ngay
yéu 10 con ngudi cing cO tac dong dén chit lugng cohg trinh
trong ch bon khau noi trén, '



Vi nhung 1y do trén. chay lugng cong trinh phai duoc con

trong. ngudi thi€t k& phai danh gia dugce do tin cay clia cong trinh

Nhigu nudc da xiy dung quy pham tinh toin d6 tin cay cia cong
trinh va dit cong viéc dinh gia dd tin cly ca cong trinh thanh
chién luge quise gia. dim bio sy sdng con cia xa hoi.

VIL2. CO SO HANH GIA HO TIN CAY CUA CONG TRiINH

bo tin cdy cua cong trinh duoe dinh gid bing xac suf

khong hong cia cong trinh.

R() = (T 2z 1

hay xic suit d¢ 1udi tho T khong 4
nho hon thai gian t d4 cho. hay
xac sudt dé cong trinh khong hong

trude thai gian L

I
2.
3

AR(Y)

P(t)
0 1 t
Tinh chit cia dd tin cy.
0 < R <1
Ry = 1 ban diu ¢Ong trinh Ot
R(x) = 0 t vd han cong trinh chic chin hong.
R{t;) = R(1y) vdi t; > 1y him don di¢u giam.

4.

DO tir chéi

cta cOng trinh bing xac suiit hong cia cong trinh.

Q(y = P(T<t)y = | - Ry

diy la ham don diéu ting.
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Q(t)

0

Tudi tho ci cdng trinh : T = [ P(Hd

Ba dgc trung trén ¢o quan he sau :

| -

t
R(t) =1 - — Q(t) =
T

—

Trong linh vuc xiy dung, nhing dai lwrong ngdu nhién licn
tuc thuong dugce roi rge hda bing nhing sO lieu do dac, thi
nghiém néu trong cim nang nay chi gici thicu bai todn xic suil
cho nhing dai lugng ngdu nhién roi rac.

Ung sufit va dO bén la nhing dai lugng ngdu nhién co
ham phan phdi F(x) vd him mat dd f(x) theo nhing luit nhit
dinh :

- Tuvét dai da s0 dd bén cua vat liéu co lulit phan phdi
chuiin dang doi xung nhu @ giGi han bén, gidi han chiy. gidi han
moi ... Trie cac hop kim c0 ludt phan phoi loga chudn; cac hogp
kim goc st cO ludit phan phdi Weibull,



- Vé mat (ng sual. dai da sO cac 1ai trong piy ra déu cd
ludt phan phéi chulin dung dOi xing. nhit 13 luc diy cim dony
cor phan luc, ap lyc khi coa ding co dot trong ..

Mbi dai lugng ngiu nhién déu dar dién bing cac tham s0
hodc dic lrung xac suit sau diy ¢

Kv vong toan hoo

n
p=EX) = L owp
1=

x; 1 gid (i cla dai legng wii xic suiit p;.

n 1a sd gia tri do duge cta dai lugng X

Phieemy sai

n

o = D(X) = E(x - )’ = X (x - )’p,

i=1
D6 léch téu chudn  hay d0 léch quin phuong.
o = VD(X)

Mudn dianh gia duge dO tin dty cia cong trinh, ngudi thié
ké phai co sO lidu v& phan phdi nghu nhién cia 1ai trong va do
bén, tir do ket hgp vdi anh hudng cua cac yéu 10 bén ngoai, tién
hanh phian phdi xac suft va danh gia d) tin cdy cia cong trinh
theo so do sau :
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S8 liew . 83 ligu
thdng ke thdng ke
tai trong dé bén
+
e - Anh hudng mdi tnrdng
!Imh Wng sué’t}-— - Anh hudng k&t c8u hinh hoc 3 Tinh d& ban
-—— - Quan hé cdc phan
Phan phéi Phan phdi
xac suft xac sult
ung suéit do bén
F49 g(b)
4 (u)
/ /7 » U
ol
L Tinh toan dé tin cay

Chu v phiin giao nhau cia him mat dd dng sudt vd hiam
mat dd do hen. tai dav thuong xdy ra hu hong cong trinh.

VIIL3. THi DU TiNH b0 TIN CAY

Thi du VHI I

tron chiu kéo vii 8O ligu, sau :

{. Tinh d0 tin cly cia m(t thanh thép



| lan

2 lan

2 lan

4 lan~

6 lan

Tdi trong : 20 O lidu theo phan phdi chufin.
2100kg S Tan 2300kg 3 lan 2760kg
2200kg 8 1an 2500ky "1 [@n 2900kg
D¢ bén : 50 sO liéu theo phan phdi chudn.
24()()kg/cm2 8 lan 28()(11«_;4:‘0112 3 fan 3300/(},’/(’"12
2600kgicm? 10 [an 3000kgiem? 4 1an 3400kg/em®
zisokg/crn’ 9 fan 3200kglem® 2 lan 3600kg/em®
D¢ léch tiéu chudn ban kinh thép tron :

o, = 0051,

2. Tinh diic trung xic sufit cda tai trong

p , T
;: ":: . LR T S R (P 8 I O XS
1 2100 | 005 | 105 | -359 | 128881 6444

2 2200 | 010 | 220 | -259 | 67081 6708

5 2300 | 025 | 575 | -159 | 25281 6320

8 2500 | 040 | 1000 | 41 1681 673

3 2760 | 015 | 414 | 301 90601 13590

! 2000 | 005 | 145 | 449 194481 9.724

Ky vong p, = 2459; Phuong sai of, = 43459
D§ léch tiéu chuln op = 208.468
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3. Tinh dac trung xac suft cGa do hen

$6 lan | DS bén p; xpi | x -ug| Ix - ugl [x,—,uB]Z.p,
2 2400 0.04 96 -604 364.816 14.593
4 2600 0.08 208 i -404 163.216 13.057 i
6 2750 0,12 330 -254 64.516 7.742
8 2800 0,16 448 ~-204 41616 6.659
10 3000 0.20 600 -4 16 3 ]
9 3200 0.18 576 196 36.416 6915 o
5 3300 0.10 330 296 87.616 8762 *
4 3400 0,08 272 396 156.816 12 5‘4‘5——N )
2 3600 0.04 144 595 355.216 14.209

Ky vong g = 3004; Phuong sai of = 84.485

D0 l¢ch tidu chuin og

K _

Hp

JTU rz-

290,663.
4. Tinh cdt thép chiv kéo va d0 tin cly

Ddi wii bai todn kéo nén cua thanh thép tron ¢6 dd léch
tiéu_chuin ban kinh o, = au, thi

oz+‘ 2;42
P a P
9

of +

2 4
Ty




Day la cOng thuc thuin nghich :

* Néu chon ban kinh g, ta tinh duge Zg. tra bang VIIL2
la duge xac suit khong hong D(Zy).

* Néu tr cho xac suit khong hong d(Zg). tra bang VIIL2
ta ¢O Zy va tinh ra ..

Theo cach thi nhit, cho w4 tri sO theo ¢dng thuc trén
tinh ra 4 tri s8 Z,, tra bang 8.2 ta ¢6 4 tri s0 dd tin cdy theo

bang sau :
“u, (em) 0,55 0.60 065 0.70
- R
z, .11 2.36 3,42 4,33
B(2) 0,8665 0.9909 09988 09999

Ta thdy cOt thép cang ldn thl db tin ciy cang cao.
Vai thép ®12 thi dd tin cay la 0,99
VGi thép P14 thi db tin ciy 1a 0,9999.

* Kém thco day co bang VIHIL1 v ham mat dd va bang
Y1L.2 v¢ ham phin phdi.

Thi du VII[.2 Truc chju xodn thudin tiy. Mot truc tron
chiu moment xcdn M bién ddi ngdu nhign v6i ky vong
11300kgem. Gidi han
ben cil ctia vat lidu phan phdi voi ky vong ug = 3450kg/cm?
va d léch o = 345kg/cm“7. Xac dinh dudng kinh truc
48 dd tin cdy bing 0,999.

py = 113000kgem va dO léch oy =
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Ung sudt tiép Ion nhii trén tiét dién iryc 11 :

My 16M 2M
U= — = =
.ZJP xd? ar

Trong do Jp fa moment quan tinh cyc, d 12 duong kinh,
t 12 ban kinh truc.

Gia tri trung binh cua wng sudt ti€p la :

Uy 2,26 10° ,

kglcnm®

My = 1
Ty Tty

Cho d0 I¢ch cia ban kinh do ché tao bang : 3o, = au,
vidia = (003 taco:

a0y I6ufor 2,26 10°
oy = ot 28': Y1+ (100)?
au; Uy p;
23595 1000
oy = — 7~ péu dat x = s thl o, = 23,595x
AT oy

Vi dd tin cly 0,999 tra bang VIIL2 ta 6 Zy = 3.09

3450 — 226x
vaZg = 3,09 = 0
v (23,595x)% + 3457

Rat gon ta ¢6 : x° - 34x + 235 = 0



Giai ra ta ¢0 2 nghiem x duong

X)

24,35 d M, = 2.356cm

X» = 9,65 - My

3.207cm
Ta thay p, = 3.207¢m la thich hgp.

* Néu ty cho . tinh ra Z, r0i tra bang VI11.2 ra do tin
cly ta co ket qua sau :

#, (em) 2.540 3.048 3,556 4,064 4,572 5,080

-2, +1.640 -2,086 -4.824 -6.555 -7.621 -8.736

R(Y) 0.05050 | 0.98169 | 0.99999 | 099999 | 0,99399 | 1.00000

Thi du VI3,

Mit dim thép chiu udn theo lp
hinh bé&n. Cic dai lugng P. /[, avih A Lk o A B
| £ a 1
gisi han bén ciha thép déu fa cac % - q T
¥

dai tugng ngiu nhién phan phoi
chuiin nhu sau :

Dai lrong Ky vong ! D6 toch
Tl vong P Y
Chigu dai nhip H = 305 cm o o =1 cm
Khoang cach _——,ua = 183 cm vy = 1 cm
Gigi han b2n #a = 11720 kgiem® . og = 328 kglem®

Chon dam thep chu | sao cho dd tin cdy R(t) = 0.999.
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P, /—a)
M max tai C M= ———
M

Ung suiit max 1ai do V =
J

O

>

Khai t1ién Taylor ta co gy = 197520kgem: oy = 6500kgem
> b ta thon 110 ¢o kich thude 100 x 68 x 4.5, vii I, =
24.m® Vi W, = 490m3, ta ¢
P = 0.04‘),14',“ . ¢ho g, = 001,
thi ow = 0.00147}
Ung suit trung binh vd 46 léch cta no la :

UM 19520 4.031.10°

“U=—~—=~

KW o nagyd %
2 0 1/2
1 UM 1.79511. 10°
e () A () @] L
Hw ! 2 3
oW Hr
Véi dd tin cay 0,999 tra bang VIIL.2 1a ¢d Z; = 3,09, néu
10
dit x = —, Cudi cung fa o
i
11720 - 4031x
Zy = 3,09 =

\/32224)3 + 107584



Rut gon ta ¢o : x? - 59272x + 8552 = 0
Giil ra 1a ¢6 2 nghiém x duoag.

34442 —» 4, = 6.222cm

it

Xy

24830 - uy, = 7.385cm

X2
Ta chon 110 la dam bao dO tin cav
* Trong cdng thic tinh Z;, ta thiay oy ¢ miu vy néu oy
tamg thl Z; gidm va dO tin cly gidm theo bing sau

g kglem?| 34475 | 48265 | 62055 | 758.45 | 89635 | 1034.25
Z, 3.035 2,604 2,239 1.945 1,709 1.519
R(t) |0.998797 | 0.995393 | 0.987418 | 0,974110 | 0,956276 | 0 935614

VIIL4. TUOI THO CONG TRINH
Mudn tinh duogc tudi tho cbta cdng trinh ta phai co thém

y&w 1O thoi gian :
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Ve tdi trong : Phai ¢ s0 liéu v@ chu ki hogt ddng cua tdi trong:
SO i s dung theo ca. theo ngay: sO xe chyy ting gio. ngay,
thimg. niim: cuong dO0 mua gio theo trin, gio, ngay, mua, thang,
nim. ¢ic trang thai bién theo gio, ngay. thang, miu, ndm .. w
do xac dinh duoc dac trung dng sudit theo thai gian.

Ve do bhen : Ngoai gigi han bén, gidi han chdy tic thoi,
ta cOn phai ¢o sO ligu v& bidn ddi cia dO bén theo thoi gian
(fao hoa) va gidi han moi theo thdi gian chiu i .. (r do 1a xac
dinh duge dd bén theo thoi gian.

Phdi hgp hai dai lugng nay ta sé xic dinh duge tudi tho
caa comg trinh: O ing thoi didm nhdt dinh ta xac dinh dugc
d0 tin c@y va dd wr chdi cha cOng trinh; t& dO ta tim dugc bign
phap gia ¢ d& nang cao wdi thg cia cdng trinh.



BANG VIIL.1. GIA TRI HAM MAT PO PHAN

Z, 0.00 0.01 0.02 0.03

0.0 0,39894 0.39892 0.39886 0.39876
0.1 0.39695 0.39654 0.39608 0.39559
0.2 0.39104 0.38024 0,38940 0.38853
03 0.38139 0.38023 0,37903 0.37780
0.4 0.36827 0.36678 0.36526 0.36371
0.5 0.35207 0.35029 0,34849 0.34667
06 0.33222 0.33121 032918 0.32753
07 0.31225 0,31006 0.30785 0.30563
0.8 0,28969 0.28737 0.28504 0.28269
09 0.26609 0.26369 0.26129 0.25888
10 - 0.24197 0,23955 0.23713 0,23471
11 0.21785 0,21546 0.21307 0,21069
12 0.19419 0.19186 0.18954 0.18724
1.3 0,17137 0,16915 0.16694 0,16474
1.4 0.14973 0,14764 0.14556 0.14350
1.5 0.,12952 0,12758 0.12566 0,12376
1.6 0.,11092 0,10915 0,10714 0,10567
1.7 0.09405 0.09246 0.09089 0.08933
1.8 0,07895 0.07754 0.07614 0,07477
1.9 0.06562 0.06438 0.06316 0,06195
20 0.05359 0,05292 0.05186 0.05082
2.1 0.04398 0,04307 0.04217 0,04128
2.2 0.03547 0,03470 0.033%4 0.03319
23 0,02833 0,02768 0.02705 0.02643
2.4 0.02239 0,02186 0,02134 0.02083
25 0.01753 0.01709 0,01667 0,01625
2,6 0,01358 0.01323 0.01289 0.01256
27 0.01042 0.01014 0.00887 0.00961
28 0,00792 0,00770 0.00748 0.00727
29 0,00595 0,00578 0.00562 0.00545

0,0 0.1 0,2 0,3
3.0 0.00443 0.00327 0,00238 0.00172




PHOI CHUAN CHUAN HOA

b2
Zy) = exp| =~ Z§
r(Zo) = 57 P[ ) Z; |
0.04 0,05 0,06 0.07 0.08 0.09
0.39862 0,39844 0.39822 0.39797 0.39767 0.39733
0.39505 0.39448 0.39387 0.39324 0.39253 0.39181
0.38762 0.38667 0.38568 0.38466 0,38361 0.3825i
0.37654 0.37524 0.37391 0.37255 037115 0.36973
0.36213 0.36053 0.35889 0.35723 0.35553 0.35381
0.34428 0.34294 0.34105 0.33912 0.33718 0.33521
0,32506 0.32297 0.32086 031874 0.31659 0.31443
0,30339 0.30114 0.29887 0.29659 0.29431 0.29200
0.28034 0.27798 0.27562 0.27324 0.27086 0,26848
0.25647 0,25406 025164 0.24925 0.24681 0,24439
0.23230 0.22988 0.22747 0.22506 0.22265 0.22025
0,2083t 0,20594 0.20357 0.20121 0.19886 0.19652
0.18494 0.18265 0.18037 0.17810 0.17585 0.17360
0.16256 0,16038 0,16822 0.15608 0,15395 0.156183
0,14146 0,15943 0,13742 0.13542 0.13344 0.13147
0.12188 0.12001 0.11816 0.11632 0.1145¢ 0.11270
0,10396 0,10226 0.10059 0,09893 0,0972¢ 0.09566
0.08780 0.08628 0.08478 0,08329 0.08183 ' 0.08038
0.07341 0,07206 0.07074 0.06943 0.06814 0.06687
0.06077 0,05959 0.05844 0.05730 0.05618 0.05508
0.04980 0.04879 0.04780 0.04682 0.04586 0.04491
0.04041 0.03955 0,03871 0.03788 0.03706 0,03626
0.03246 003174 0.03103 0,03034 0.02985 C.02895
0,02582 0.02622 002463 0,02406 0.02349 0,02294
0,02033 0.01984 0.01936 0.01889 0.01824 1001797
0,01585 0.01545 0,01506 0,01468 0.01431 0,01334
001223 001191 0.01160 0.01130 0.01100 0.01071
000935 0,00909 0.00885 0.00861 0.00837 0.00817
0.00707 0.00687 0.00668 0.00849 0.00631 0.00613
0.00530 0,00514 0,00499 0.00485 0.00471 0.00457
0.4 0,5 0.6 0.7 0.8 :
0.00123 0,00087 0.00061 000042 | 0,00029 0,00020
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BANG VIIL2. GIA TRI HAM PHAN PHOI CHUAN CHU/

Z, 0,00 0,01 0.02 0.03 | 0.04

0.0 0.500000 0.503389 0.507978 0,511966 U.515953
0.1 0.539828 0.543795 0,547758 0.551717 0.55567C
0,2 0.579260 0.583166 0.587064 0,595954 0.594835
03 0.617911 0621720 0.625516 0,629300 0,633072
0.4 0.655422 0.659097 0.662757 0.666402 , 067003
0.5 0691462 0.694974 0.698468 0.701944 ' 0.705402
06 0.725747 0.729069 0.732371 0,735653 | 0.738914
0.7 0.758036 0.761148 0.764238 0.767305 0,770350
08 0.788145 0.791030 0.793892 0,796731 0.799546
0.9 0,815940 0.818589 0.821214 0,823814 0.826391
1.0 0.841345 0.843752 0.846136 0.848495 0.850830
1.1 0.864334 +0.866500 0.868643 0.870762 0,872857
1,2 0,884930 0.886861 0.888768 0.890651 0.892512
1.3 0.903200 0,904902 0.906582 0,908241 0.909877
1.4 0.919243 0.920730 0.922196 0.923642 0.925066
1,5 0.933193 0.934478 0.935744 0.93€992 0.938220
1.6 0.945201 0.946301 0.947384 0.948449 0,949497
1.7 0,955434 0.956367 0.957284 0.958185 0,959070
1.8 0.964070 0.964852 0.965620 0.966375 09671186
1.9 0,971283 0.971933 0,972571 0.973197 0.973810
2.0 0.977250 0.977784 0,978308 0,978822 . 0979325
2.1 0,982136 0.982571 0,982997 0.983414 0.983823
22 0,986097 0.986447 0.986791 0.987126 0.987454
23 0,989276 0,989556 0,989830 0.990097 0.990358
2.4 0.991802 0.992024 0.992240 0,992451 0.992656
25 0.993790 0.993963 0,994132 0.994297 0.994457
2,6 0,995339 0.995473 0.995604 0.995731 0.995855
2.7 0.996533 0.296636 0.996736 0.996833 0.996928
28 0,997445 0.997523 0,997599 0.997673 0.997744
29 0,998134 0,998134 0.998250 0.998305 0,998359

0.0 0.1 0.2 0.3 0.4
3,0 0.998650 0,999032 0,999313 0.999517 0,999663




AN HOA (Z,)

|

0.05‘” _J

0.519938
0.559618
0.598706
0.636831
0.673645

0.708840
0.742154
0.773373
0.802338
0.828944

0.853141
0,874928
0,894350
0,911492
0,926471

0,939429
0,950528
0.959941
0,967843
0.974412

0.979818
0.984222
0,987776
0,990613
0,992857

0,994614
0,995975
0,997020
0,997814
0.998411

05

0,999767

0.06

0.07 0.08 0.09
0,523922 0,527903 0,531881 0.535856
0.563560 0,567495 0,571424 - 0,5675345
0.602568 0,606420 0.610261 0.614092
0.640576 0,644309 0.648027 0.651732
0.677242 0,680822 0.684386 0,6873933
0.712260 0,715661- 0,719043 0.722405
0.745373 0,748571 0,751748 0.754903
0,776373 0,779350 0.782305 0,785236
0,805106 0,807850 0.810570 0.813267
0.831472 0.833977 0,836457 0.838913
0.855428 0,857690 0.858929 0,862143
0.876976 0,879000 0,881000 0.882977
0,896165 0,897958 0,889727 0,901475
0.913085 0.914656 0,916207 0.917736
0,927855 0,929219 0,930563 0,931889
0,940620 0941792 0,942947 0,944083
0,951543 0,852540 0,953621 0.954486
0,960796 0,961636 0.962462 0,963273
0,968557 0,969258 0,969946 0,970621
0.975002 0,975581 0.976148 0,976704
0,980301 0,980774 0.981237 0.981691
0.984614 0,984997 0,985371 0,985738
0.988089 0,988396 0,988696 0,988989
0.990862 0,891106 0,991344 0.991576
0.993053 0,993244 0.993431 0,993613
0,994766 0,994915 0.895060 0.995201
0.996093 0,996207 0,995319 0,996427
0.997110 0.997197 0.997282 0,997365
0,997882 0,997948 0,998012 0.998074
0.998462 0,998611 0.998559 0.998605
0.6 0,7 08 0.9
0,999841 0,999892 0,999928 C 999952




2 ’, ~ > e pHRN
BANG 1. CAC HAM CUA SO Ty NHIEN

D NN D WN -

o ©

11
12
13
14
15
16
17
18
19
20

.3
22
23
24
25

21
144
169
196
225
256
289
324
361
400

441
484
529
676
625

27
64
125
216
343
512
729
1000

1331
1728
2197
2744
3375
4096
4913
5832
6859
8000

9261

10648
12167
13824
15625

1 2
Vn 3\/; P Ign an :,—41
L.
1,000 | T000 | 1.0000 | 0.000 s 142 | 0.785
1,414 | 1260 | 0,5000| 0.301 | 6.283 | 3.142
1,732 | 1,442 103333 0.477 | 9.425 | 7.069
2,000 | 1,587 [ 0.2500 | 0.602 | 12.570 | 12.57
2,236 | 1,710 | 0.2000 | 0.699 | 15710 | 19.63
2,449 | 1,817 (01667 | 0.778 | 18.860 | 28.27
2,646 | 1913 (0.1429 | 0.845 [ 21,990 | 38.48
2,828 | 2,000 | 0.1250 | 0.903 | 25,130 | 50.27
3,000 | 2,080 | 0,1111 | 0.954 | 28,270 | 63.62
3,162 | 2,154 | 0.1000 | 1.000 | 31.420 | 78.54
3317 | 2224 {0.0909 | 1.041 | 34560 | 95.03
4,464 | 2,289 [ 0.0833 | 1,079 | 37,700 | 113.10
3.606 | 2,351 | 0,0769 | 1.114 | 40,840 | 132.70
3,742 | 2,410 | 0,0714 | 1,146 | 43,980 | 153.90
3.873 | 2,466 | 0,0667 | 1,176 | 47,120 | 176,70
4,000 | 2,520 | 0,0625 | 1.204 | 50,270 | 201.10
4,123 | 2,571 | 0,0588 | 1.230 | 53,410 | 227.00
4,243 | 2,621 |0,0556 | 1,255 | 56,550 | 254.50
4,359 | 2,669 |0,0526 { 1,279 | 59,690 | 283,50
*4,472 | 2,714 | 0,0500 | 1,301 | 62,830 314,20
4,583 | 2,759 | 0,0476 | 1,322 | 65,970 | 346,40
4,690 | 2,802 | 0,0455 | 1,342 | 69,120 | 380.10
4796 | 2,844 | 00435 ] 1,362 | 72,260 | 415,50
4,899 | 2,884 | 0,0417 | 1,380 | 75,400 | 452.40
5000 | 2,924 | 0,0400 ; 1,398 | 78,540 | 490.90




PHU

LUC

. 2

n n? n v 3‘/; % lgn an %

26 676 | 17576 | 5.099 | 2,962 {0.0385| 1.415 | 81.680 | 530,90
27 729 | 19683 | 5.196 | 3,000 | 0.0370 | 1,431 | 84,820 | 572,60
28 784 | 21952 | 6.292 | 3.037 | 0.0357 | 1,447 | 87.970 | 615,80
29 841 | 24389 | 5.385 | 3,072 | 0,0345| 1,462 ' 91,110 | 660,50
30 900 | 27000 | 5.477 | 3.107 | 0,0333 | 1,477 | 94250 | 706,90
31 961 29791 | 5,568 | 3.141 [ 0,0322 | 1.491 | 97,39 | 754,77
32 1024 | 32768 | 5657 | 3,175 | 0,0313 | 1,505 | 100,53 | 804,25
33 1089 | 35937 | 5.745 | 3,208 | 0.0303 | 1,519 | 103.67 | 855.30
34 1156 | 39304 | 5,831 | 3,240 | 0.0294 | 1,631 | 106,81 | 907,92
35 1225 | 42875 | 5916 | 3,271 | 0,0286 | 1,544 | 109,96 | 962,11
36 1296 | 46656 | 6,000 | 3,302 | 0,0278 | 1,556 | 113,10 {1017.88
37 1369 | 50653 | 6.083 | 3,332 {00270 | 1.568 | 115,24 {1075,21
38 1444 | 54872 | 6,164 | 3,362 | 0,0263 | 1,580 | 119,38 {1134,11
39 1521 | 69319 | 6,245 | 3,391 [0,0256 | 1,591 | 122,52 {1194,59
40 1600 | 64000 | 6,325 | 3,420 | 0,0250 | 1,602 | 125,66 |1256,64
41 1681 | 68921 | 6,403 | 3.448 | 0,0244 | 1,613 | 128,81 {1320,25
42 1764 | 74088 | 6,481 | 3,476 | 0,0238 | 1,623 | 131.95 |1385,44
43 1849 | 79507 | 6,557 | 3,503 | 0,0233 | 1.633 | 135,09 |1452.20
44 1936 | 85184 | 6,633 | 3,530 | 0,0227 | 1,643 | 138.23 |{1520,53
45 2025 | 91125 | 6,708 | 3,557 | 0,0222 | 1,653 | 141,37 |1590,43
46 2116 | 97336 | 6,782 | 3,583 | 0.0217 | 1,663 | 144,51 {1661,90
47 2209 |{103823| 6,856 | 3,609 [ 0.0213 | 1,672 | 147.65 [1734,94
48 2304 |110592| 6,928 | 3,634 | 0.0208 | 1,681 | 150.80 (180956
49 2401 |[117649 7,000 | 3,659 | 0,0204 | 1,690 | 153,94 |1885,74
50 2500 |125000} 7,071 | 3,684 | 0,0200 | 1,699 | 157,08 1963,5&
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2

n n? n? vn 3‘/; -1,; Ign Tn T—:—

51 2601 [132651| 7.141 3,708 1 0.0196 | 1,708 | 160,22 {2042 82
52 2704 (140608} 7.211 3733 {00192 1,716 | 163,36 [2123,72
53 2809 [148877| 7.280 | 3,756 [ 0.0189 | 1,724 | 166,50 [2206,18
54 2916 | 157464 | 7,348 | 3.780 | 0,0185 | 1,732 | 169.65 |2290,22
55 3025 |166375| 7.416 | 3.803 | 0.0182 | 1.74C | 172,79 |2375.83
56 3136 |175616| 7.483 | 3.826 | 0.0179 ] 1,748 | 175,93 [2463,01
57 3249 |185193| 7,550 | 3.849 [ 0,0175| 1,756 | 179,07 |2551.76
58 3364 | 195112]| 7.616 | 3.871 | 0.0172| 1,763 | 182.21 |2642,08
59 3481 1205379 7.681 3,893 | 0,0169 | 1,771 | 185,35 {2733.97
60 3600 |216000| 7.746 | 3.915 | 0,0167 | 1,778 | 188.50 }2827,43
61 3721 (226981 | 7,810 | 3,937 | 0,0164 | 1,7853 | 191.64 | 29225
62 3844 (238328} 7.874 | 3,958 | 0.0161 | 1,7924 | 194,78 | 3019,1

63 3969 |[250047} 7,937 | 3.979 | 0,0159 | 1,7993 | 197,92 | 31172
64 4096 (262144 | 8.000 | 4,000 | 0,0156 | 1,806z | 201,06 | 3217.0
65 4225 |274625 8,062 | 4,021 | 0.0154 | 18129 | 204,20 | 33183
66 4356 [287496( 8.124 | 4,041 | 0,0152 | 18195 | 207,35 | 34212
67 4489 {300763| 8.185 | 4.062 | 0,0149 | 1,8261 | 210,49 | 3525,7
68 4624 [314432| 8.246 | 4,082 | 0,0147 | 1.8325 | 213,63 | 3631,7
69 4761 1328509| B8.307 | 4,102 | 0,0145 | 1,8388| 216,77 | 3739.3
70 4900 ;343000 | 8,367 | 4,121 | 0,0143 | 1,8451 | 219,91 | 38485
71 5041 |357911| 8,426 | 4,141 | 0,0141 | 1,8513 | 223,05 | 3959,2
72 5184 373248 8.485 | 4,160 | 0,0139(1,8573 | 226,19 | 40715
73 5329 (399017 | 8.544 | 4,179 | 0.0137 | 1,8633 | 229,34 { 41854
74 5476 405224 8.602 | 4,198 | 0,0135 ] 1,8692 | 232,48 | 43008
75 5625 1421875 8660 | 4.217 | 00133 | 18751 ] 235,62 | 44179
76 5776 |438976| 8.718 | 4,236 [ 0.0132 | 1,8808 | 238.76 | 4536.5
77 5929 |456533| 8.775 | 4,254 | 0.0130 | 1,8865 | 241,90 | 4656.6
78 6084 [474552) 8.832 | 4,273 | 0.0128 | 1,8921 | 245,04 | 4778.4
79 6241 [493039| 8.888 | 4,291 [ 0.0127 | 18976 | 248,19 | 49017
80 640C (512000| 8.944 | 4,309 [ 0.0125{ 1,031 | 251,33 | 5026,5
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2

n n® n \/; . 3‘/F :—1 ign n 1;”_
81 6561 |531441| 9,000 | 4,327 | 0.0123 | 1,9085 | 254,47 | 5153,0
82 6724 551368 9,055 | 4,344 | 00122 | 1,9138 | 257.61 | 5281,0
83 6889 (571787 | 9,110 | 4362 1 00120 | 1.9191 | 260,756 | 5410,6
84 7056 |592704| 9.165 | 4.380 | 0,0119 [ 1,9243 | 263,89 | 5541.8
85 7225 (614125 9,220 | 4,397 [ 0,0118 | 1.9294 | 267,04 | 5674,5
86 7396 |636056| 9.277 | 4.414 { 0,0116 | 1,9345 | 270,18 | 5808.8
87 7569 658503} 9,327 | 4.431 | 0,0115]1,9395 | 273,32 | 5944,7
88 7744 |681472| 9,381 | 4,448 | 0,0114 | 1,9445 | 276,46 | 6082,1
89 7921 |704969| 5,434 | 4465 | 00112 | 1,9494 | 279,60 | 6221 .1
S0 8100 [729000] 9,487 | 4,481 | 00111 1,9542 | 282,74 | 6361.7
91 8281 |753571| 9,539 | 4,498 | 0,0110 | 1,9590 | 285,88 | 6503,9
92 8464 (778588 | 9,592 | 4,514 [ 0,0109 | 1,9638 | 289,03 | 6647.6
93 8649 | 804357 | 9.644 | 4,631 [ 0,0107 | 196851 292,17 | 6792,9
94 8836 1830584 9,695 | 4,547 | 0,0106 | 19731 | 295,31 | 6939.8
95 9025 |857375 9,747 | 4,563 | 0,0105| 19777 | 298,45 | 7088,2
96 9216 |884736| 9,798 | 4,579 | 0,0104 | 1,9823 | 301,59 | 7238,2
97 9409 (912673 | 9,849 | 4,595 | 0,0103 | 1,9868 | 304,73 | 7389,8
98 9604 (941192 | 9,899 | 4,610 | 0,0102 | 1,9912 | 307,88 | 7543,0
99 9801 (970299 9,950 | 4,626 | 0,0101 | 1,9956 | 311,02 | 7697,7
100 | 10000 |100000(] 10,000 | 4,642 | 0,0100 | 2,0000 | 314,16 | 7854,0




BANG 2. SIN

12

24

30°

36

42

48

54

60°

OO
1 o
20
30
4°
50
60
70
80
90
10°
11°
12°
13°
14°

15°
16°
17°
18°
19°

20°
21°
22°
23°
24°

25°
26°
27°
28°
290

0.0000
0.0175
0,0349
0.0523
0,0698

0.0872
0.1045
0.1219
0.1392
0.1564

0.1736
0.1908
0,2079
0,2250
0,2419

0.2588
0.2756
0.2924
0.3090
0,3256

0.3420
0,3584
0.3746
0.3807
0.4067

0.4226
0,4384
0.4540
0.4695

0,4848

0017
0192
03686
0541
0715

0889
1063
1236
1409
1582

1754
1925
2096
2267
2436

2605
2773
2940
3107
3272

3437
3600
3762
3923
4083

4242
4399
4555
4710
4863

0035
0209
0384
0558
0732

0906
1080
1253
1426
1599

1771
1942
2113
2284
2453

2622
2790
2957
3123
3289

3453
3616
3778
3939
4099

4258
4415
4571
4726
4879

0052
0227
0401
0576
0750

0924
1097
1271
1444
1616

1788
1959
2130
2300
2470

2639
2807
2974
3140
3305

3469
3633
3795
3955
4115

4274
4431
4586
4741
4894

0070
0244
0419
0593
0767

0941
1115
1288
1461
1633

1805
1977
2147
2317
2487

2656
2823
2990
3156
3322

3486
3649
3811
3971
4131

4289
4446
4602
4756
4909

0087
0262
0436
0610
0785

0958
1132
1305
1478
1650

1822
1994
2164
2334
2504

2672
2840
3007
3171
3338

3502
3665
3827
3987
4147

4305
4462
4617
4772
4924

0105
0279
0454
0628
0802

0976
1149
1323
1495
1668

1840
2011
2181
2351
2521

2689
2857
3024
3190
3355

3518
3681
3843
4003
4163
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4,419
4,480
4,542
4,606
4671

4.366
4,425

4372
4.431

4486l4492

4548
4612
4678

4.555
4.619
4.685

4378
4,437
4498
4.561
4,625
4,691

4,107
4.160
4214
4.269

4
4326

4.384
4413
4,505
4,567
4,632
4.698

4,056

4.061
4113
4.165
4,219
4,275
4,331
4,390
4.449
4511
4174
4,638
4.705

| .
[13250‘
1340
Hatg
13%0
1300
13%o
12“50
12%0
12%0
12%0
12%0
12%0

4718
4787
4.857
4930
5.005
5.081

5.161
5,242
5.326
5.413
5503
5595

4725
4,794
4,864
4937
5.012
5 089

5 163
5.250
5.335
5422
5512
5605

4.739
4.808
4.879
4,952
5.027
5.105

4,745
4815
4.886
4,959
5,035
5113

4752|4759

4.822
4.893
4,967
5.043
5121

4.829
4,901
4974
5.050
5128

4,766
4.836
4,908
4.982
5,058
5137

4.773
4,843
4915
4,989
5,066
5.145

1%
11%0°
11%0
11%0
11%0
11%o

5.185
5.267
5.352
5.440
5.530
5.623

5193
5,276
5.361
5.449
5539
5.633

5,201
5,284
5.369
5.458
5.549
5,642

5,209
5,292
5.378
5.466
5,558
5.652

5217
5.301
5.387
5.475
5.567
5.662

5.226
5,309
5.396
5,485
5576
5671

10%0
10%0°
1050
10%0
10%¢:
10%o

5 691
5.789
5.892
5.997
£.107
6.220

5.700
5.799
5,902
6.008
6.118
6.232

5,720
5.820
5.923
6.030
6,140
6.255

5.730
5.830
5.933
6.041
6.152
6.267

5,740
5.840
5944
6,051
6.163
6.278

5,749
5,850
5.954
6.062
6,174
6,290

5,759
5,861
5.965
6.073
6,186
6.302

5,769
5.871
5976
6.084
6.197
6,314

oy
s
o%e
ol
by

othor
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TANG

}

A.| O i 2 3 4 | 5 LG i 8 9 ! 10
81000‘ 6.314 16.326 | 6.338 | 6.350 | 6.362 6.374‘6.386i6.398 6.410 | 6.423 1 6.435
81%0"[6.435 6.447 16,460 {6.472 | 6.485 | 6.497 | 6.510 {6,522 | 6,535 | 6.548 | 6,561
81°20'16.561|6.5736.586 {6,599 | 6.612 | 6.625 | 6,638 1 6.651 | 6,665 | 6.678 | 6,691
81°30'16,691|6.70416.,7186.731 |6.745 6,758 | 6,772 | 6.786 { 6,799 | 6.813 | 6,827
81%0° 6,827 |16.841 | 6,855 |6.869 | 6.883 | 6.897 | 6.9116.925 | 6,940 | 6.954 | 6,968
81050' 6.968 16,983 16,997 | 7.012 7,026 1 7.041 ' 7,056 | 7.071 | 7.085 {7,100 | 7.115

o e d

85060' 711517130 17.146 (7161|7176 1719117207 17,222 7,238} 7.253 | 7,269
820%10° 7.2697.284 173007316 (7.332]7.3487.364|7.380 | 7.396 | 7.412 | 7.429

8250 7.596 | 7.613|7.630 | 7.647 7.665}7.682 7.700 {7.747 1773517753 7.770
82040' 77707788 |7.806 | 7824|7842, 7861178797897 7.916|7.9347.953
82050‘ 7.95317.972|7.991 8,009 | 8,028 (8.048 | 8.067 18,086 !8,105|8,125|8,144

82%20°| 7.429 | 7.445 | 7.462 | 7.478 | 7495 1 7511, 7.528 7.545 (7,562 | 7.579 | 7.596 7%

83000' 8,144 18,164 | 8.184 1 8.204 | 8,223 | 8.243 | 8,264 | 8,284 | 8,304 | 8.324 | 8,345
10" |8.345|8.366 | 8.386 | 8.407 | 8,428 | 8,449 [ 8,470 | 8,491 | 8.513 | 8,534 | 8,556
20' |8.556 8,577 (8,599 18.621 | 8,643 8,665 |8,687:8,709|8.7328.754|8.777
30" |8,777(8.800|8.823|8.846 (886988928915 (8939|8962 |8.986|9.010
40" 19,010]9.0349,058 (9,082 | 9,106 | 9.131 | 9,156 | 9.180 | 9,205 | 9.230 | 9.255
50" 19.255/9,28119.306 | 9.332 | 9,357 | 9,383 | 9.409 | 9.435 | 9,461 | 9,488 [ 9.514

84%0' 9.51419,54119.568 9,595 9.622 | 9.649 [ 9.677 | 9.704 1 9.732 | 9.760 | 9.788
10" [9.788)9.816 19,845 9,873 9,902 | 9.931 {9,960 , 9,989 [ 10,02 { 10.05 | 10,08
20' (10,08 10,11 (10.14|10,17| 10,20 | 10.23 { 10.26 { 10,29 | 10,32 [ 10,35 { 10.39
30" 10.39 | 10,42 /10,45 10,48 10,51 | 10.55|10.58 | 10,61 | 10.64 | 10.68 | 10,71
40' 110,71{10.75{10,78 110,81 | 10,85(10.88 | 10,92 { 10.95 { 10,99 | 11.02 | 11.06
500 111,06 {11,10111.13|11,17111,20{11.24(11.28/11,32111,35!11,.39| 11,43

BSEBO' 11,43 111,47 | 11,51 111,55 11,59 | 11,62{11.66 }11.70 1 11,74 (11,79 | 11,83
10" {11.83{11,87 11,91 |11,95] 11,99 (12,03]12,08|12.12]12,16 | 12,21 {12,25
20" 112,25112,29112.3411238 (1243 {12,47112,52 112,57 | 12,61 12,66 12.71
30 {12.71{12.75|12.8012,85]12,90 12,95 13,00 [ 13,05 13,10 { 13,15 13.20
40" 13.20{13,25/13,30 | 13351340 | 13,46 1 13,51 [ 13,56 | 13,62 | 13,67 } 13,37
50° ,1373/13,78]13.84 (13,89 |13.95|14.01 - 14.07 | 14,12 14,18 114,24 | 14,30

COTANG
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TANG

4 5

&

10°

A
8650
10

14,30
14,92
15.60
16,35
1717
18,07

14,36
14,99
15,68
16,43
17.26
1817

14,42
15,06
15,75
16.51
17,34
18,27

14.48
1512
15,82
16,59
17.43
18,37

14,54 | 14,61
151911526
15.89 | 15,97
16,67 | 16.75
17,52} 17.61
18,46 | 18,56

14,67
15,33
16.04
16,83
17.70
18,67

1473
15,39
16,12
16,92
17,71
18.77

14,80
15,46
16,20
17.00
17.89
18,87

14,86
15,53
16,27
17.08
17.98
18.98

14,92
15,60
16.35
1717
18,07
19,08

50°

30

'119.08

20.21
2147
22,90
24,54
26,43

19,19
20.33
21,61
2306
2472
26,64

19,30
20.45
21,74
2321
24,90
26,84

19,41
20.57
21,88
2337
25,08
27,06

19,52 | 19.63
20,69 | 20.82
220212216
23.53 (23,69
25.26 | 25.45
27,27 127,49

19,74
20,95
23
23,86
25,64
N

19,85
207
22,45
24.03
2583
27.94

18,97
21,20
22,60
24,20
26,03
2817

20,09
21,34
22,75
2437
26.23
28,40

20,21
247
22.90
24,54
26,4
28.64

20
}8.
300
50

8800
10
2
30

28,64
3t.24
3437
38,19
42,96
49,10

28.88
31,53
34,72
38r2
4351
49,82

29.12
31.82
35,07
39,06
44.07
50,55

29,37
3212
3543
39,51
44,64
51,30

29,62 | 29.88
374213273
35,80 |36.18
39.97 | 40,44
45.23 145,83
52,08 52,88

30,14
33.05
36,56
40,92
46,45
531

30.41
33,57
36,96
4.4
47,09
54,56

30,68
33,69
37,36
41,92
47.74
65.44

30.96
3403
KINTg
248
48.41
56,35

31.24
3437
3819
42,96
49,10
57,29

883

pod

8o%o0
10

2

50°

57,29
68,75
8594
1146
171.9
3438

58,26
70,15
88,14
1185
180,9
382.0

59.27
71,62

1228
1910
2.7

60,31
78,14
92,91
1273
202,2
4911

61,38 62,50
747317639
95,49 | 98,22
132,2|137.5
21491229.2
573,01687.5

63,66
78,13
101,1
143,2
2456
859,4

64,86
79,94
104,2
1495
2644
1146

66,11
81,85
107.4
156.3
286.5
1719

67,40
83,84
1109
163.7
3125
3438

68.75
85.94
114.6
171.9
3438

10’

6 5

&

COTAN

G
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BANG 5. PAC TRUNG CAC KHOI HINH HOC

T T T Ty

TEN KHOI HINH THE TicH DIEN TICH TOAN PHAN
. i a 3 ,
LAP PHUONG = V=a S = g’
e a
———— e —
HINH HOP V = abc S = cab + a¢ + cal
. 1
HINH THAP V = — Bh,
3
, 1
THAP CUT V=-.hB+VB.b + b,
3
(11 -
1
, N _ih 1
LANG KiNH P Sl V = — [2a + ai].b.h,
- b 6
a
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TEN KHOI HINH THE TicH T DIEN TiCH TOAN PHAN
AN
PDONG CAT ﬂ V o= g {ab + ta + apb + bo + asy).
b
a
-
Vo G 1
TRU i V = xR%h S = 2/R[R + h |
h i
F_m______ﬂ Sthung quanh = TR(h-(+ ha)
‘ . ~ R hy + hy S - =zR|hi + hz -
TRU LECH ST AT V = 7RZ —ee 2 x[ + he
2 N he t hgz 2
IRy
fe———h————»
6NG :‘;‘:_———-__ rd V___Zrh[DZ_del
AL A 3 4
S
, Y
NON A h V = — xR%h S = 7RR + )
3
@
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DIEN TiCH TOAN PHAN

TEN KHOI HINH THE TicH
, N
NON CUT V=g.h.[HZ+Rr+r2] S=;r[92+r2+i(ﬂ+r)}
. 1
CAU V=-aR=-1D S = 41.R?
3 6
. - 2 2
MUl CAU V = = 2.R%h S = 1R(@@ + 2h)
3
- L 2 2
CHOM CAU V =— 71.h*@3R - h) S = x1[h® + 2a%
3
ah
V= — (2D + d?
\ 12
THUNG RUQU

ah 2 3 5
V = [2D° + Dd + - d9)
15 4




BANG 6. DIEN TiCH CAC HINH

HINH DANG ! CONG THUC TiNH DIEN TiCH
| .
8 S = ;=¢b.(p—a)(p~b)(p~o
TAM GIAC /\ ls. 1
A v C - vdip=—f(a+ b+ ¢
2
\ \ h|d h R 2 2
BINH HANH i , S = bh; d=vVb® + F
b b
d D.d
THOI § = —
e :
[ ]
a+b
THANG / N s =222
: 2
s 1 x.b? >
TRON D S =-— =078D% C=21R = nD
L.
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HINH DANG CONG THUC TINH DIEN TiCH
xR%.a
QUAT Q S =
' V* 360
. . | R rna
VIEN PHAN ~ ’ S = — [— - sina]
¢ 2 L180
BANG 7. PAC TRUNG HINH HOC CAC HINH
HINH DANG DIEN TiCH MOMEN QUAN TiNH SUAT CHONG UON
W X 0 % bh® bh?
: % F = bh Ix = T Wx = -
- 12 6
—P'J"—'F
. X a4 a3
° % F = a2 Ix = — Wy = —
oy 12 6
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B _ B _ 2L
B _
N | 2
ol LTI = T e o
Ale— b ___JlcC wg = 2
12
2.0? 2.0 ) aD? s
=~ Ix = ——— = 0.0491.D x = — = 01D
4 64 32
t=0,2122D
P - 70? L~ 0.00687.D" Wi = 0,03234.0°
o ~ 2 8 A ' Wz = 0,02385.D°
2D* d* x D* - d
122 . = 0 _aD-d
ol * d _ 207 = &) 64 p* 32 D
L 4 aD? n D° 4
: S ]
64 32
- F = rab »
X _fr 2b nab® rab
— I = — -
A C = 1[1,5(3 + b) - \fab] X 4 X 4

2a
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BANG 8. TAl TRONG DONG VA TiNH

Cong trinh xdy dyng chiu 4 o tai trong

T o Tai trong thuong xuyen hay tai trong tinh. Tie la trong
lugnyg vat lidu tao dung cOng trinh.

b Tai trong st dung hay tai trong dong.

P Tai trong phu xuwit hién dinh ky nhu gio, mua, tuyét,
tai trong cin truc khi lap may. nhiét do khong khi thay dddi.

B Tai trong dic bict, xudt hien han hiru nhu @ dong din,
ap luc nudc khi by lut. tai trong do két ciu bi pha hogi, anh
hudng nhi¢t do ¢Hng cu sy ¢, nhict dd giam do thict bi hong
(thudng chi x¢t mit trong cic yeu 18 ndty. Vi it khi ¢o hai yéu
16 xav ra cung mot lac).

Td hop tai trong

Khi tinh k&t ¢du cong trinh phai xét ba 1§ hop sau

To hop tdi trong chinh ¢om T. T + D, T+ P. T + B
ngoai hé 6 qua tai thém hé s6 k = 10,

T4 hop tdi mong phu @ gom TDP. TDB. TPB ngoai hé so
qua 1ai thém h¢ s0 k = 09,

T6 hop tdi rong dic bigr : gdom TDPB ngoai h¢ so qua
t4i them hé s k = 0.8
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TAl TRONG TINH

T Vat liéu Trong rong kg/m*
1 Bat thign nhién 1.800
2 G cac loai 800
3 Thép cdc loai 7850
4 Tudng ggc-h dac 1800
5 Tudng gach réng 1500
6 Vua t& cac loai 2000
7 Batdng thuang 2400
8 Batdng 8t thép 2500




TAl TRONG DONG

Loai tai trong

kg/m2 1
A. Tai trong san dam )
1 - 8an thugng (khdng k& két nude, méy dién. thiing théng gid) 75 14
2 +| - Nha g, bénh viégn (khdng ké cia chinh, sanh) vudn tré, Iop mlu gido (k& ca thist bj ph8 thdng) 150 14
3 - Nha & tap thd, phdng lam vide, Iép hoc. gian sinh hoat clia budng may (k& ca thidt bi phd théng) 200 14
4 - Dudng di nha ¢ tap thd, phong lam vidc va gian sinh hoat nha tap thé. 300 13
5 - Nh& #&n, phong tidc, 1& dudng (k8 ca thist b phd thdng) 300 13
6 - Kjch vién, rap chidu béng, cau lac bd, trudng hoc, nhd ga, cia chinh va dudng di cla céc I8 dai. 400 12
7 - Nha xudng. kho tang, bao tang, cia hang bach héa d2u tinh theo thuc t& nhung khdng dugc nhd hon. 400
8 - Thu vidn, budng luu trf, san dan dudi dudng xe ngdm dau tinh theo thuc 8. nhung khéng dugc nhd hon. 500 12
9 - Budng méy cbng xudng, dudng v@ clia bang chuy®n van chuy8n kidu nhd tinh theo thuc t&, nhung khdng duoc 200
nhd hon.
- Thang gac. cuda chinh, bd lon va ban cdng :
10 . Céng trinh muc 2 va myuc 3 & trén. Zgg ::
. Céc cbng trinh khac.
B. Nlwing tal trong khac
11 - Tai trong thing dung va ngang cla clu truc Tinh theo 13
12 - Ap luc cia thd long thyc t§ 11
13 - Ap luc coa thd i rac .
14 - Ap luc clia th8 hoi
15 - Trong lugng ban than ngoai muc 16 ’ 11
18 - Trong lugng ban than m git nhiét va vat lidu nhdi 12

Ghi chu : H¢ s0 qua tai n ¢ diu * khong dugc nhd hon 1.2 (2).
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BANG 9. TAI TRONG GIO

Tée do tiéw chufin :
Toc d tiéu chudn cia gio a ¢ dd Ion nhit trung binh
trong 10 phit cda gic do ¢ d) cao 20m ky hi¢u la v(m/sec).

Ap luv tiéu chufn :
Ap lyc tiéu chuin cida gio tinh theo .

n

-

M 2
qy = ~— (kg/m%)
16

Toc dd va ap fue ciw gid cho tirng ving :

[ ving T8¢ dé m/sec Ap hre kg/m®
Hai dao. ven bién 44 120
Ddng bang 40 100
Trung du 36 80
Midn nui 31 60

* DGi vii thiét ké dinh hinh Wy qg = 120 kgim®

Ap lye tinh toan :
Ap lyc tinh toan cia gio doi voi odng trinh cho tirng ving
tinh theo cOng thuc sau :

q=C T G.m n K. g (kg/m")
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C ld hé 56 dé cao cia cong mrinh kién mic. Tinh theo bang
sau tity theo d9 cao Hm.

H C H C H C H C H [
0.62 100 70 | 137 | 140 | 1,63 | 240-| 1,86
6 | 066 ] 30 [ 111 | 80 | 141 | 160 | 168 | 260 | 1.90
8 {074 ] 40 [ 119 | 90 | 146 | 180 | 1,73 | 280 | 1,93
10 | 080 | S50 {126 | 100 | 1,50 { 200 | 1,78 | 300 | 1,97
15 {1081 | 60 | 132 ] 120 | 1,57 | 220 | 1,82 | 310 | 1,98
T la hé 5O ldu bén cia cong minh kién tmic. Tirih theo bang
sau :
PhS .
Cong trinh Quan trong N Tam théi
théng
Tholhan | o0 | 200 | 100 | 60 | 40 20 15
{nam)
Hé 83 T 1.21 113 | 104 | 100 | 098 | 092 | 087

theo khodng cich vat can dén cOng trinh.

G la hé s6 chuong ngai d6i vdi cong trinh kién tric. Tuy

Khoang cach vat can Cong trinh

6H

7H

8H

10H

Hé s8 G

0.50

0,60

0,70

0,80

Khi chu ky chdn dong > 0,5 sec

m la hé sé chdn dong cia cong mrinh kién mic.



. Doi v3i két cau théep m

2.0

. D&i wii k8t ciu khac m = 1

(4]

n la hé 5O qud 1di cia gio n = 13

K g hé sé dong luc, tinh theo bang sau :

Hinh dang céng trinh H

88 K

-

" Chidu gié

(=]
=]

"

30" | e0°

K 0,0 0.2 08

H < { nhu trdn
H > f nhu sau

« |= 18°] 30° |= 60°

K 0.5 0.0 08

17 < 15] 30

3

Kndng lign quan «

254




bt N
8 N[ ® | ™ d
o e o~ 2 o~ @ ~ Y o S
8 7] © d | o~ y 2 X _ ©
. N. ° A - Q A N
A
: olo | 2o 0| &
© o) © 1o |81l :
3 S 8 =R - =] ] o & | o >
=z & o & c | 8 HA _
N
s o | o o |«
0 y : o i -—
tn w wn o o N o) S o S o | o !
2 7 e 2 1% 82 |
e ° vi » n |
| | ol | , a
S 2 vl ox NN IRV RN N |
N x I X < X h |
0%~
- oy -
o
N
£ ; )
£ < |
e o T
g 0~
&
«
o ' -
0'
1 x| Y
m ’
| ¥
s < o
£ FN_
iA
I

'y




a1 = 10° ; a2 = 30°

f

- 0.1 0.5

L

K -0.8 -1.3
K=14

* Sau khi tinh, tdng cac hé s8, ap luc tinh toan cia

gi6 khong duoc nhd hon 80 va 16m hon 300kg/m?.
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Loi néi ddu
Lot néi ddu ldn xudt ban thi hai
Chuong I Nhing phuong phap tinh dé
gidi bai toan két cdu
I.1.  Tinh nhdm - tinh tay
1.2, Giai hé phuong trinh tuyén tinh
theo phuong phap Gauss
1.3. Giai hé phuong trinh tuyén tinh
theo ma tran nghich dao

Chuong II.  Nhing phuong phap lip va
giai bai toan két cdu
II.1.  Phuong phap giai tich
II.2. Phuong phap luc
1.3. Phuong phap chuyén vi
II.4.  Phuong phap phan phéi moment

Chuong III.  Tinh két ciu mai
III.1. Tinh két cdu gb
II1.2. Tinh két cau thép
II1.3. Tinh cac b6 phdn mai
II1.4. Tinh vi kéo chung
II1.5. Tinh vi kéo gb
II1.6. Tinh vi kéo thép

12
12
23
35
50

65
65
67
69
75
76
88



Chuong IV.
IV.1.
Iv.2.
IV.3.
IV.4.

Chuong V.

V.1.
V.2.

Chuong VI
VI.1.
VvI1.2.
VI1.3.
VIi4.
VIL5.
VIL.6.
VI.7.
VI.8.

Chuong VII.

VII1.
VIL.2.
VIL3.
VIL4.

Tinh k&t cdu san

Tinh két cau bétong

Tinh san bétdong

Tinh dam bé toéng cot thép
Tinh c6t bétong

Tinh két cdu tuong
Tinh két cdu gach da
Chiéu dai, chiéu cao tudng

Tinh két ciu mong

Ban chat vat Iy cta dat
Phén bd ung suat trong dat
Strc chiu cia dat

Bién dang va d6 ldn cua dat
Tinh moéng

Tinh moéng trén nén dan héi
Gia c§ nén dat

Ap lyc cua dat

Thiét k€ t6i uu trong bai toan két ciu

M¢é diu
Pinh nghia

Phat trién bai toan thiét ké t6i uu
Mbt s6 thi du vé thiét ké t8i uwu

101
101
113
132
143

146

146
152

1563
1563
1565
162
166
178
189
208
213

216
216
216
217
218



257

Chuong VIIL

VIIIL.1.
VIIL.2.

VIILS.
VIIL4.

Phan phu lyc :
1.

LN N

Tinh d§ tinh cdy cia két cdu
trong cong trinh

Sy hinh thanh va phéat trién caa

¥ thuyét do tin cay

Co s& danh gia dd tin ciy caa
cong trinh

Thi dy tinh d6 tin cay

Tudi tho céng trinh

Nhiing bing so

Cac ham cta sb tu nhién
Sin va cosin

Tang va cotang

Tang cua goc gan 90°

Pic trung cac khéi hinh hoc
Dién tich cac hinh

Pic trung hinh hoc cac hinh
Tai trong dong va tinh

Tai trong gia

Tai liéu tham khao

Muc luc

Vé tac gia

229

229

230
231
235

238
238
240
241
243
245
248
249
251
253

256
256
258






Thac si BUI BUC TIEN

CAM NANG KET CAU XAY DUNG

(Tai ban)

Chiu trach nhiém xudt ban :

TRINH XUAN SON
Bién tap : HOANG HA
Swa ban in : BUI BUC TIEN

Trinh bay bia - HS. BUU SINH



