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LO1 NOI BAU
Giot nudc nho nguon
Kinh tgng Tong Cuc Céng Nghiép Qudc Phong
Trai qua hon 40 ndm lan lon voi tinh todn két cdu, mét linh vuc khoa hoc k¥ thudt c6 qud nhiéu qui dinh, téi da nhdp
tam nhiéu phuong phdp va cong thuc dén thudc long dd su- dung ching nhu ban ndng cua minh, dd di sdu dén cpi nguobn, ldr
nhiéu bang tinh sdn dé vdn dung ching m¢t cdch nhanh nhdt, hiéu qud nhat.
T6i duc két nhung kinh nghiém dy thanh quyén "Cdm nang két cdu xdy dung” véi 8 chuong sau :
Chuong I.  Nhing phuong phdp tinh dé gidi bai todn két cdu.
Chuong II.  Nhung phuong phdp ldp va gidi bdi 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 thep.
Chuong V.  Tinh két cdu tuong : Két cdu gach dd.
Chuong VI. Tinh két cdu mong : Nén ddt va cdc bién phdp gia oo,
Chuong VII. Thiét k€ t61 uu trong bai todn két cdu.
Chuong VIII. Tinh dj tin cdy cua cdng trinh trong két cdu.
Phu luc. Nhung bdn sé cdn thiét cho tinh todn két cdu.
Moi tai liéu lién quan cdn thiét déu duyrc trinh bay khép kin cho tung chuong.

Mﬂng mubn cua téi la giup cdc ban tré rit ngdn thoi gian nghién cuw, cd tdi lifu vdn dung nhanh, danh nhiéu thoi giar
sding tao dé di sdu va di xa hon nia trong khoa hoc két cdu xdy dyng. U"c?cmungthx lon, nhung khong khot o6 nF iny sai sot
mong cdc ban b6 sung cho.

Chuic cdc ban thanh cong.
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LO1 NOI PAU
LAN XUAT BAN THU HAI

Nam 1993, khi bién sogn cuén cdm nang két cdu nay, toi dung cdich tinh badng mdy tinh bdm tay dé giai hé phuong trinh
chinh tdc : dbi véi hé dudi ba dn thi thugn loi dé dang nhung doi véi hé tu bén dn tro lén thi viéc tinh tay ngng né va dé bi
nhdm lan.

Ndam 1995 sau khi bién sogn cuén I@p trinh tinh két cdu, t6i thdy rang nén dua chuong trinh mau HEPTTT dé giai hé
phuong trinh chinh tdc vao cuén cdm nang két cdu nay dé giip ban doc va dong nghiép tiép cgn vét mdy vi tinh.

Pong thoi téi ciing bo sung hoan chinh cdic phuong phdp tinh két odu dé ban doc va dong nghiép c6 co so ly ludn chdc chdn
ve :

- Phuong phdp gidi tich dé gidi cdic ddm co bdn.

- Phuong phdp lyc dé gidi cdc két cdu o6 it dn.

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

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

T6i cing ldy nhiéu thi dy gidi bdng tdt cd cdc phuong phdp trén.

Mong rdng quyén cdm nang két cdu duyc bd sung nay thiét thyc giup ich cho ban doc va dong nghiép.

Thac s1 BUI BUT TIEN



CHUONG 1

NHUNG PHUONG PHAP TiNH DE GIAl BAI TOAN KET CAU

I.1. TINH NHAM - TINH TAY
Tinh nhim, tinh tay 1a cich tinh co bin cua ngudi tinh todn.

Du ngay nay ¢& may vi tinh, vi¢gc dua sO litu vao va st
dyng sd licu ra vin phii thdng qua nhing phép tinh tay don
gian : ojng, tru, nhan, chia.

Yéu cdu tinh nhim, tinh tay 1A phdi nhanh va chinh XAC.
Ngudi can bd tinh todn phai dicu luyén wii cach tinh
co ban nay.

I.1.1. CONG
Thong thudng ta phai odng nhirng cit s dai. Kinh nghi¢m
chng nhanh va chinh xiic cd hai cich nhu sau :

OONG THEO 5§ VA SO DU CUA §
- Buoc 1 : DEm nhiang s& 1 S trd I18n, ta ob 7.

- Buoe 2 : Cng ddn s8 du cia phép chia cho §, ta of 28.
- Budr 3 : Nhdm két quid 7 x 5 + 28 = 63.

Thi du Ly thuyét l Thare hinh I
3 | 1 3 3

9 5 4 1 7

7 5 2 2 9

8 5 3 3 12 !
7 5 1 4 13

3 3 l 18

0

4 4 20

9 £ 4 5 24

3 3 27

5 5 é

& 5 1 7 28

83 385 28 7xS =235 + 28

OONG THEO LIEN HIEP CUA 10 VA 20.
Litn hidp cha 10 A 1 + 9,2 + 8 3 + 7, 4" + 6,
S5+51+14+81+2+7,1+34+61+4+35,
24+2+62+3+53+3+44+44+2



Lidn higp cia 20 A2 + 9 + 9,3 + 8 + 9,4 + 7 + 9,
5+6+9,4+8+85+7+86+6+8

Thi dy Ly thuyét _ L Thac hinh
3 3 ,
9 | p = . 20
7 7 . .
8 8 - : 27
6 6 2
| 3 3
0 30
| 4 4 | T
9 9
3 3
5 5
| 6 6 L | 60 63
[ 50 13 I 63

~Buoc 1 : Nhém 4 sO ddu ta 6 20 + 7 = 27
-Budc 2 : Nhbm 4 sOsau tachd 27 + 10 + 3 = 40
- Buoe 3 : Nh6m 4 sb cudi ta o6 40 + 20 + 3 = 63.

COng theo lién hi¢p 10 va 20 thudng nhanh va chinh xic
hon ci chng mdy, vi khong t6n thdi gian dua sO vio may.

Chi yéu la ngudi tinh phai luyén cho quen.

[.1.2. NHAN
Can tin dyng nhing ching minh todn hoc dé thyc hign
phép nhin nhim. '

- Nhan vdi 0,25 1a chia sO d6 cho 4.

- Nhin vdi 0,5 1a chia sb d6 cho 2.

- Nhan v6i 2,5 la thém s8 khong rbi chia 4.
22x25=220:4 =255

- Nhdn v6i 5 1a thém sO khOng rdi chia 2.
42 x 5 = 420: 2 = 210

- Nhin vGi 9 1a nhan 10 i tre di sd do.
35x9 = 350 - 35 = 315

- Nhan v6i 11 12 nhidn 10 rdi cdng thém sb do.
35 x 11 = 350 + 35 = 385

+ Khi s& nhin c6 2 con s8 thl chi cin odng 2 sd do lai

va dit vao gila.

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

- Nhén hai s 1r 10 dén 20 :
12 x 14 = (12 + 4)|(2 x 4) = 168
13x13 = (13 + 3)|(3 x3) = 169

« Khi hai s don vi nhin nhau vugt mudi thi ta ofng
hang chyc vao sb trudc.

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



— Binh phuong mét 86 tan cung la 5
252 =2 x (2+1)| 25 =625
52=8 x (8+1) | 25=17225
—~ Nhan hai s6 lién hiép (a + b) (a - b)
42 x 38 =(40+ 2) (40 - 2) = 1600 - 4 = 1596
— Thu gon s6 khi nhén :
6,6 x 24 =13 x 12 = 156

.1.3. CHIA

Can nhé rang : chia cho 1 sd la nhan nghich déo cua sd

do, dé bién phép chia thanh phép nhan.
-~ Chia cho 0,5 1a nhén s6 d6 véi 2.
12:056=12 x 2=24
— Chia cho 0,25 la nhan sd d6 véi 4.
5:026=5 x 4=20
— Chia cho 2,5 1a nhan 4 chia 10.
8:256=8 x 4:10=3,2
* Can tan dung két qua nhan nham trong chia nham.,

12. GIAI HE PHUONG TRINH TUYEN TINH
T]E[EO PHUONG PHAP GAUSS
Trong co hoc két cdu ta thuong phai giai hé n phuong
trinh tuyén tinh c¢6 n an so.

Cé nhiéu phuong phap giai nhung co ban la phuong

.phap GAUSS va phuong phap MA TRAN NGHICH PAO.

Noi dung phuong phap GAUSS la khir din céc 4n 88 dé
thu hé vé mot phuong trinh cudi cing ax, = b.

+Néu a=0

+ Néeu a=0; b=0 hé vd nghiém.

+ Neu a=0; b=0 hé vé dinh.

Chuong trinh mau glal trén may vi tinh nhu sau :
Program HEPTTT;

hé c6 nghiém.

Const n=3, m=2, phay ="',
Var A : array [1..n, 1..n] of real;
B, x : array [1..n, 1..m] of real,
i, j, k; | : integer;
C . real;
Begin Writeln ('giai hepttt),
For i:=1tondo
For j: =1t ndo
Begin write ('a [, i, phay, j.] =)
readin (a (i, jD:
End,
For i:=11 ndo

For j:=1tomdo
Begin write (b [, |, phay,j, 7= "):

readin (d [i, iD:
End,
For i:=1t ndo
For j:=i+1tndo

Begin c : = a [j, [Ja [i.i};
For K:=11%ndo
afjkl]:=af[ kl-c*ali kr



For

For

For
For

|: =1t mdo
bi,]:=b[i]-c*[il]
End;

j:=1t mdo

Begin x [n,j]:=b[n, jjan, nj

End;

j:=11t mdo
i:=n-=1down to 1do
Begin c : = 0;
Kk:=ndowntoi+ 1do
c:=c+alik]*x [kijl
X[i,j]:=([j-cal i
End;

i:=11% ndo

j:=11% mdo

Begin writeln ('x [, i, phay, j. 7= ", x [i, j]:

End;

Readin;

End.

No6i theo toan hoc, phuong phap GAUSS la cach tam
giac héa ma trén hé s véi duong chéo chinh toan la sd 1, tam
giac dudi duong chéo chinh géom toan hé sé khéng.

THI DU MINH HOA
Giai theo phuong phap GAUSS hé phuong trinh :

2xy — X9 + 2x3 = 9
3xy + X0 - 3x3 = 4
Xy +x90-2x3 = 0

Khuir x; béng cich chia phuong trinh dau cho 2

1 x; -0,0x9 + x4

3x; + Xxo - 3x3
-3x; + 1,6x0 — 3x3

]
-

-13,6

0 + 20x9~- 6x3 = -9,

-x; + 0,5!2 =

3 Xy *+ X - 2x3 =0

= -4,

0 + 1,06x9~- 3x3 = ~-45
Khir xo bang cach chia phuong trinh 2 cho 2,5

2 X9 - 24xq =
3 1,bxo - 3x3 =
-1,6x0 + 3,6x3 =
0 + 0,6x3 =

Hé thu vé 0,6x3 = 1,2 va

xg = 3,8 + 2,4x3 =

-3.8
-4.5
5,7

1,2
ta c6 x3 = 2. Tinh nguye lén

-38+48=1

1= 45+05x0-x3=456+05-2=3
Nghiém duy nhat cua hé la :

Xy =3;x0=1; x3=2.
Bang tinh thyc hanh bé tri nhu sau :



X, X, x3 b
2 -1 2 9
3 1 -3 4
1 1 -2 0
1 0.5 1 45
0 2.5 -6 -9.5
0 1.5 ~3 -4.5
1 -2.4 3.8
0 0.6 1.2
Ia 2+D
+
3.8
48
Xa 1.0
4,5
0,5
2.0
X, 3.0

13. GIAI HE PHUONG TRINH TUYEN TINH
THEO MA TRAN NGHJCH PAO

Ta o6 h¢ phuong trinh tuyén tinh :

A Xy + apXxy + ..+ 1%, hl

b,

ﬂzﬂ’.l + Hulz + .. + Hznln

an1Xy + apX2 + ... + apXy, = b,
Viét dudi dang ma trdn :

AX =B
Trong d6 A, X, B 12 nhung ma tr3n.
ajp a o Ay [11 ] b
& a1 ap - A, B X2 ; - b2
an1 A2 "7 App -"n .: by

Ta im dugc nghiém :
B -1
X=—=A"B
A

A~" 12 ma trfn nghich d4o cia ma trin A

Vay mubn tim nghiém X cia hé ta cdn tim ma trin nghich dao
A ! ciia ma triin he sB A va Iam phép nhin ma trin AlB=X

Ngiy nay nguoi ta cing da @p trinh miu dé€ gidi K n
phuong trinh tuyén tinh o6 n &n s§ theo ma trin nghich ddo
trén may vi tinh. Chung ta chi viéc dua cic ma trfn A, B, X
vao vA I#nh cho méy gidi theo ma trin nghjch dao 1a o6 k&t qua
can tinh.



Nhung dé ban doc hi€u dugc phuong phdp ma trdn nghich
ddo va ob th€ vin dyng ty gidi nhing h¢ o6 hai, ba phuong
trinh, i xin trinh bdy ph3n thyc hanh cta phuong phap nay.

Mudn hiéu tudng tdn, cic ban cin tim doc va nim ving
cic phép tinh v@ ma trin.

Trinh ty tim ma trin nghich d4o A~ ciia ma trin A cho
trudc nhu sau :

- Tim det A tkc 1A trj s8 clia djnh thic AL Diy 12 m
s0 dai s6. N&u det A = O thl ma tr§in A goi 12 suy thodi va h¢
khong o6 nghiém duy nhdt.

- Lap ma trin AT hay 12 ma trdn chuyén rf cia ma trin
A, tic 12 d6i hang ra oft, d6i oft ra hang.

- Dya theo A" ma tim A hay 12 ma trdn b : v6i mbi s6
hang a; cia AT ta gach di hing i va cit j rdi tinh gi4 tri cua
dinh thic kdm theo ddu + khi i + j chdn, ddu - khi i + j &
va dit vao vi trf cia a;.

1 =
=
detA
THI DU MINH HOA

Giai theo ma trin nghich dido h¢ phuong trinh :

- Culi clng ta of A7l =

2X; — X2 + 2x5 =9
3x; + x3 - 3x4 = 4.
X1 + X3 - 2x;4 =

10

Viét dang ma tran A . X = B ta o6 :

_2 -1 2 AL, _9-
A=|[3 1 -3 X=|x/|; B =

11 =2 | X3 | 0
Nghiém ciia hé 1 X = A7'B

Tim A~ theo trinh tr sau :

- det A : v&i ma tran bac 3 theo ludt Sarrus tich 3 hé sb
song song dudng chéo chinh mang ddu duong; tich 3 hé sO song
song dudng chéo phy mang diu am :

det A=-212+ 312 + 13.1-112-3.12 + 123

=-4+6+3-2-6+6=23

2 3 1
Al=]-1 1 1
2 =3 =2
11 <y j -1 1
d -| S
=3 =2 2 =2 2 -3
- ’ 3 1 2 1 2 3
A = _\ +| _'
-3 =2 2 =2 2 -3
3 1 2 1 2 3
ol I B BN B B
[ 1 1 -1 1 ~f



