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LOI NOI DAU

Nha cao tang dang duge xay dung nhiéu & Viét
Nam. Viéc tinh toan nha cao tang thuong phai ké dén
thanh phan dong cia tai trong gié va dic bigt 1a phai
tinh dong dat.

Hién nay viée tinh kél cfu nha cao ting dugc
thite hién bang cac chusng trinh may tinh phé bién
nhu SAP2000, ETABS,... Song cac chuong trinh mau
chi thuc hién duge phan tinh toan dao déng. Cac s&
liéu nhan duge la chu ky va bién d6 dao dong. D& tinh
dong dat va gié dong theo tidu chuan Viét Nam (TCVN)
phai duge thyc hién bing cac chuong trinh khéc.

V6i ngén ngii lap trinh TURBO PASCAL, ngon
ngu duge Bé Gido duc va Pao tao quy dinh day chinh
thiie trong cac truong dai hoc ky thuat, tac gia lap
chuong trinh tinh déng dit theo Tiéu chuian CHUM
I1-7-81 cua Lién X6 trude day va tinh g16 déng theo
Tiéu chuian Viét Nam TCVN 2737-1995.

Téc gia giéi thiéu toan bo phin thuat toan va LIST
cua chuong trinh trong cuén sach nay dé lam tai liéu
cho cac ky su tinh toan két cfu cdng trinh va cac sinh
vien nganh X4y dung trong viéc nghién citu, hoc tap.

Tac gia mong nhan duge sy déng gép phé binh
cua ban doc.

TAC GIA



Chuong [
TINH TOAN GI10 PONG

§1.1. GIA TRI TIEU CHUAN THANH PHAN
DONG KHI f, > fL

D61 véi cong trinh va cac bd phan két cAu 6 tan
50 dao dong riéng co ban f,(11z) 16n hon gia tri giéi han
et tan s6 dao dong riéng fL 6 bang 1.1 dude xéc dinh
theo cong thiie
W|>:W XCXV, (1)
trong dé W- gia tri tidu chudn thanh phan tinh cua tai
trong gié d do cao tinh toan:
W=W, xk xc, (2)
W,- gid tri caa ap lue gié 1ay theo ban dé phéan ving;
k - hé sd tinh dén sy thay déi cua ap lyc gié theo
do cao;
¢ - hé sé khi dong;
- hé s8 ap lue dong cla tai trong gié & do cao Z
lay theo bang 1.2;
v - hé s6 tuong quan khéng gian ap luc dong ctia
tai trong gi6, xac dinh theo bang 1.3, phu thuje
vao chidu dai va chiéu cao ctia miit dén gié.



Bing 1.1

Gia tri gidi han cla tan sé dao déng riéng fL

Ving ap luc gié fl. (Hz)
&= 03 _ 3= 0,15
- j 1.1 34
I 1.3 4.1
I 1.6 50
v 1.7 56
v 1,9 5,9

Chi ddn bang 1.1:

1. D81 v6i céng trinh béténg cot thép va gach da, cong

trinh khung thép c6 két ciu bao che 5 = 0,3;

2. Daéi véi thap, tru, éng khoi bang thép, thiét bi dang cdt
thép cé bé bang béténg cot thép 5= 0,15.

Hé s& ap luc dong & cia tai trong gid

Bang 1.2

Chiéu cao Z (m)

Hé s6 ap IJc dong £ ddi v8i cac dang dia hinh

A B c
<5 0,318 0,517 0,754

10 0,303 0,486 0,684
20 0,289 0,457 0,621




1. Dia hinh A: Tréng trai, khéng c6 hoic ¢6 it vat can cao
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Chi ddan bang 1.2:

khéng qua 1,5m.

2. Dia hinh B : Tuong d61 tréng trai, ¢6 mdt s6 val can

thua thét cao khong qua 10m.
3. Dia hinh C : Bi che khuit manh, c¢é nhiéu vat can sat

nhau tir 10m trdé lén (trong thanh phd, ving rimg

ram,...).




Bang 1.3
Hé sé tudng quan khéng gian ap luc déng v

P Heé s& v khi % (m) bang

(m) 5 10 20 40 80 160 | 350

0.1 0,95 0,92 0,88 0,83 0,76 067 ! 0586
5 0.89 0.87 0,84 0.80 0,73
10 0,85 0,84 | 081 0,77 0,71

065 ! 0,54
0,64 0,83
20 0,80 0,78 0,76 0,73 0,68 0,61 0,51
40 072 | 0,72 0,70 0,67 0,63 0,57 0,48
80 0,63 0,63 0,61 0,59 0,56 0,51 0,44
160 0,53 0,53 0,52 0,50 0,47 0,44 0,38

L

Chi dén bdng 1.3:
1. p (m) : Chiéu dai ciia mét dén gié cdng trinh.
2. 3 (m) : Chiéu cao ctia cong trinh.

3. Déi véi cac dang dao ddng thu 2 va tha 3, 18y v =1.

§1.2. GIA TRI TIEU CHUAN
THANH PHAN PONG KH! f,< fL <f,

D31 véi cong trinh va cac b phan két ciu c6 tan
56 dao dong riéng co ban f, < fL <f,, véi £, 1 tdn s& dao
déng riéng thi 2 cla cdng trinh duge xac dinh theo
cong thic

Wie=m x& xy xy, (3)




trong dé m - khél lugng clla phan ¢éng trinh ma trong
tdm c6 dd cao Z;
£ - hé s8 dong lyc, tra biéu'dd theo duong
cong 1 hodc 2, phu thudc hé sd «:

[y % w

£ = a0 £, )

v - hé s6 dé'tin ciy cuia tai trong gi6, lay bang 1,2;

w, - gla tri ticu chuan cua ap luc gié (N/m?), xac

dinh theo ving gid;

f - tan s& tng véi dang dao dong thi i;

v - dich chuyén ngang clia céng trinh & dé cao Z,
ting vdl dang dao dong riéng thi nhat;

y/ - hé 88 dudge xae dinh bang cach chia céng trinh
thanh r phan, trong pham vi méi phan tai
trong gié khéng déi (361 véi nha, théng
thuong r bing s6 tang nha).

o1 vél dudng cong 1 (Ung vél 5 = 0,3), ¢ thé xac

dinh £ theo edng thiice

a/Néue=0+0,12 = £=86,67 xg+1,

b/Néue=0,12+ 1,16 = £=3x ¢ +1,64 } (5)

¢/ Néu ¢ > 0,16 = £=2,12 )

Hé s6  duge x4c dinh bing cdng thic

ZYK XM
— kol

Y= (6)
SV M,
[N
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trong dé Y, - dich chuyén ngang cua trong tam phan
thi k, ing véi dang dao déng riéng thit nhat;
W, - thanh phan doéng phan bé déu cia tai
trong gié ¢ phan thit k cua cong trinh, xac
dinh theo céng thie (1);
M, - khéi lugng phan thii k cua cong trinh
tal mifc san méi tang, 14y bing toan bd tinh
tai va 50% hoat tai dit trén san do.

§1.3. GIA TRI TIEU CHUAN
THANH PHAN PONG KHI f, < fL < f

5+1

Dé1 véi cac eéng trinh cé f. < fI,, can tinh toAn
dong hic cé ké dén s dang dao dong dau tién, s duge
xac dinh tir diéu kién f, <fL<f,,

Gia tri tiu chuan thanh phan dong, déi véi cong
trinh va cdc bd phan két cdu duge xac dinh theo cong
thuc

W]J = \/;V[z.l_‘_ [ + li’|:,[_\ | (7)

trong dé w,.,, - gla tri tiéu chuan thanh phin dbng,
ung v6i dang dao dong thit (s-1);

W, - gl& tri tiéu chuan thanh phan dong,
ung vot dang dao déng thu s.
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Chuong 1

TINH TOAN DONG DAT

§2.1. TAI TRONG NGANG CUA DONG DAT

Tai trong nay tac déng tai tang thii k, ¢ dang dao
dong tha 1 dude xac dinh theo cong thiic
Fii = G x Qi (8)
trong d6 Q, - trong lugng tang thii k cua céng trinh,
dudge ldy bang toan bd tinh tai va 50% hoat
tai dit trén san ting do.
C,. - hé s6 dia chan, ting véi tang k va dang
dao dong 1.

§2.2. XAC PINH HE SO PIA CHAN

Theo tiéu chuian CHIAMN I1-7-81 (cua Lién X6 trudc
d4y), hé s6 dia chin C,; duge xac dinh theo cong thiic
Cri = Kox Ky x Ky x Ky xBixn; (9)
trong d6 K. = 0,1 (ling véi dong dat'’ cap 7);
= 0,2 (ling vSi dong dat cap 8);
= 0,4 (ing véi dong dat cap 9);

1 CHp doéng dit theo thang MSK-64 thé hién mic do
khang chin cua céng trinh. '
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K, - hé s6 xét t5i sy hu héng cho phép ctia nha va
cong trinh :

K, = 0,12 = 1,0:

K, - hé s6 xét t6i cac giai phap két cau :
K,=10,6 =+1,5

Ky - hé s6 giam chan :
K, = 1,0 + 1,5

0,8< B = % < 3: dilt loai I (nén da cting chua bi
| phong hoa );
0,8 < B, = ]T_I 2,7: dat loai IT (nén da bi phong
| hoa manh);
0,8 < B, = lT—S < 9. dat loai III (cat, sét va cac loai
| khac);
>0, %X,
Nk = Xy, x B, (10)
2. O x Xy,
K

Xy, - dich chuyén ngang ctia trong tdim phéan thu
k, ting véi dang dao déng i;

Q, - Trong lugng tang thit k cia céng trinh (lay
bing toan bd tinh tai va 50% hoat tai dit
trén san tang do).



§2.3. XAC DINH HE SO BIA CHAN UNG VO
NHIEU DANG DAO DONG

1I¢ s6 dia chian (), (ng véi nhidu dang dao déng
(thudng lay véi hai dang dao d¢ng ddu tién), dude xac
dinh theo cong thite

C = Vi + L, (11)
trong d6 Cy, - hé s6 dia chan, ing véi tdng thit k, theo
dang dao dong thit nhat;

Ciz - hé s8¢ dia chan, tmg v6i tang thit k, theo
dang dao ddng thi hai.
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Chuong 1

NGON NGU PASCAL CO BAN PUGC
SUDUNG DE LAP TRiNH
"TINH GIO DONG VA DONG DAT"

§3.1. BO CHU VIET CUA PASCAL
Bao ¢bm:
- 26 chit cal Latinh : A,B,C,... X Y.Z.
- Bé chwsd:0,1,2,...,7,8,9.
- Cac ky hiéu : +, ,*,/ 0.

§3.2. DU LIEU VA KIEU DU LIEU
3.2.1. 86 nguyén (INTEGER)

S6 nguyén (Integer) 1dy cac s& trong khoang -
32768 dén 32767.

Cac phép tinh s8 hoc clia s8 nguyén bao gbm:
- phép cong (+), trit (-), nhan (*);
- phép chia, ¢6 hai céch :
+ chia |4y phén nguyén : DIV
+ chia 18y phan du : MOD
3.2.2. S& thuc (REAL)
Cac phép tinh s8 hoe ctia s& thic bao gbm:

- phép cong (+), trw (-), nhan (*), chia ();



- hai ham chuan :
+ ham lam tron : ROUND(x);
+ ham cat : TRUNC(x).
3.2.3. Cac phép tinh logic
- OR (hodc); AND (va); NOT (khic).

3.2.4. Cac phép tinh quan hé (so sanh)
< > : khac;

= : bang;
>=: 16n hon hoac bing;
<= : nho hon hoic bang;

< : nho hon;
> :1én hon.

3.2.5. Cac ham mau trong PASCAL
ABS(x) : 1Ay gia tri tuyét d61 cua x;
SQR(x) : binh phudng cua x;
SIN(x) : tinh sinx;

COS(x) : tinh cosx;
ARCTAN(X) : tinh arctgx;
LN(x) : tinh Inx;

SQRT(x) : tinh +r;
EXP(x) : tinh e*.
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3.2.6. Khai bao kidu dir ligu
- Khai béo dic biét : TYPE, LABEL, CONST;
- Khail bao dit liéu : VAR;
+ 56 thuc : REAL;
+ 56 nguyén : INTEGER;
+ Ky tu : CHAR;
+ SAu : STRING;
§3.3. CAU TRUC CHUNG CUA MOT
CHUONG TRINH PASCAL

Cau tric chung ctia mét chuong trinh Pascal c6
ba phan :
- Phan tiéu dé : Progam <Tén chuong trinh>;

- Phan khai bao dit liéu : VAR <Khai béo dit liéu,
khai bao chudng trinh con >;

- Than chuong trinh, duge dat trong hai ti khoa:
BEGIN

END.

§3.4. BIEU THUC

Trinh tu uu tién (trong ngodc thuc hién, trudc
tien la NOT) :

1/ nhan (*), chia (), DIV, AND;

17



2/ edng (+), tru (-), OR;

3=, <> <= >= < >

§3.5. LENH GAN

Gan s6 thuc, s6 nguyén, biéu thiec... , ky hiéu =
§3.6. CAU LENH PIEU KIEN

C6 hai mau :
I. IF <Biéu thic logic> THEN <Vice [>;
2. IF <Bicu thie logic> THEN <Vice 13> ELSE <Vice 2>

§3.7. VONG LAP

3.7.1. Vong lap xac dinh

Cé hai mau :

1. Bién tang dan :

FOR I:=1 TO n DO <Céng viéc>;

2. Bién giam dan :

FOR I:=n DOWNTO 1 DO <Céng viéc>.
trong dé I - bién diéu khién;

n - vong lap.

3.7.2. Vong lap khoéng xac dinh

C6 hal méau :

1%



. REPEAT <Céng viéc>;
UNTIL <Biéu thie logic>;
2. WHILE <Biéu thiic logic> DO
BEGIN
<(Cdng viéc>
END.

§3.8. LENH NHAY VO PIEU KIEN

C6 hal mau :
. GOTO m;
2. IF <Biéu thic logic> THEN GOTO m,

trong d6 m - dia chi (nhan) can chuyén diéu khién dén.

Nhan m duge khai béo béi tit khoa LABEL.
§3.9. LENH HOP THANH HAY LENH GHEP

C6 cdu tric cua mdt khéi lénh:
BEGIN
<C4au lénh 1>
<CAau lénh 2>
<Cau lénh n>;

END.

19



§3.10. THU TUC VAO RA DU LIEU

3.10.1. Ra dir liéu trén man hinh

C6 ba mau :

1. WRITE (11,12,...,In);

2. WRITELN (I1,12,..In);

3. WRITELN,; <B0 cach mot dong>.
3.10.2. Vao dir liéu

C6 ba mau :

1. READ (11,12,...,In);

2. READLN (I1.12,....In);

3. READLN; <Chd xem dir li¢u>.
3.10.3. Mt s8 cau lénh bd trg

. Lénh x04 méan hinh :

+ CLRSCR;

<Phan khai bao phai viét US ES CRT>;

2. L.énh ramdy in :

+ WRITE(LST 11,12,....In);

<Phan khai bdo phdi vict US ES PRINTER>.

20



§3.11. CHUONG TRINH CON HAM
VA CHUONG TRINH CON

3.11.1. Chuong trinh con ham
FUNCTION <Tén ham> (Khai bao cac tham sd):
Kiéu dit liéu.
VAR
<Khai bao dit liéu>
BEGIN
<Théan chuong trinh con ham>
END.
3.11.2. Chuong trinh con
PROCEDURE <Tén chudng trinh con> (Khai bao
cac tham s6);
VAR
<Khal bao dit héu>
BEGIN
<Thén chuong trinh con >
END.
3.11.3. Truyén tham s6 cho chuong trinh con
Cé hai lc;z_ii tham s6 :
1. Tham tri: Chuodng trinh chinh truyén cho
chuong trinh con, gia trl khéng thay d6i sau khi ra

khdi chuong trinh con (tham s8 nay khéng duge dit
sau tu khoa VAR).
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2. Tham bién: Chudng trinh chinh nhan duge gia
tri cua chuong trinh con, gia tri thay déi sau khi ra
khoi chuong trinh con (tham s& nay phai duge dat sau
tit khoa VAR).

§3.12. KIEU DU LIEU €6 CAU TRUC MANG

3.12.1. Mang mét chiéu

Mot mang dii lidu gdm mdt s6 hitu han phan tu
cé cung kiéu, dude ghi vao mét mang.

M6 ta mang :
A ARRAY[l..nj OF INTEGER;
B: ARRAY[Il..n] OF REAL;
C: ARRAY|1..n] OF STRING;
trong dé n - ¢d16n nhat cia mang mét chicu.
3.12.2. Mang hai chiéu
Mé ta mang :
A ARRAY[1.n,1.m] OF INTEGER;
B: ARRAY|[!l..n,1.m] OF REAL;

trong d6 n, m - ¢d 16n nhat cia mang hai chiéu (n- sd
hang; m- s6 cét).
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§3.13. PO HOA TRONG PASCAL

3.13.1. Méi truong dd hoa
Trong TURBO PASCAL phai ¢6 ba file -
* TPU;
* CIIR;
* BGIL
3.13.2. C4u trac chung cua mdt chugng trinh dé hoa
1. Khat bao ché& d6 d6 hoa : USES GRAPH;
2. CAu trie cia mét chuong trinh dé hoa, ¢6 ba
phan :
a/ Khéi dong d6 hoa, gdbm ba lénh:
GD := DETECT: <Tu déng chon kiéu man hinh>.
INITGRAPH (GD,GM,"CATP\BGI’),
<Cac chuong trinh mau dé hoa dit trong C:\TP>.
I GRAPHRESUL <> GROK THEN HALT;,
<Khéng c6 161 dd hoa, khdi déng xong>;
b/ Cace lénh vé;
¢/ Két thie ché dé do6 hoa:
CLOSEGRAPH.
3.13.3. Hang biéu dién mau
- Mau den 0O

T

- Mau xanh: 1;
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- Mau vang : 14;
- Mau triang : 15.
3.13.4. Mot s6 ham va thd tuc vé
1. Chon mau nén : Setbkcolor(i);

trong d6 1 - mau <Chon tit 0 dén 15>. Mic dinh mau
nén 13 mau den : Setbkcolor(0).

2. Chon mau vé : Setcolor(i).

3. Thay d6i mau vé : Setpalette (i, j) <Thay mau i
bang mau j>.

4. V& diém cb toa df x,v : Putpixel (x, y, i).

5. Lénh roi con tréd vé€ vi tri c¢é toa d6 (x,v):

Moveto (x,y).
6. V& dudng thang tix vi tr{ con trd dén vi tri ¢6
toa do (x,, y,} : Lineto (x,, y)).

7. V& s6 gia (dx,dy), tit vi tri con trd : Linerel
(dx,dy).

8. V& duong thing néi hai diém (x,, v,) dén (x,,
y.) - Line (x,, y,, Xy, y).
9. Vé hinh chii nhat : Rectangle (x,, y,, X», v,);
trong dé x,, v, - toa 46 diém phia trén; |
Xy, ¥o-toa dd diém phia dudi bén phai.
10. Thiét lap kiu dudng thing: Setlinestyle
(1,0,k),
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trong dé 1 - kidu dudng thing, nhén cac gia tri :
1= 0 <Nét lién>;
1= 2 <Nét duong truc>;
1 =3 <Nét dut>.
k nhan mét trong hai gia trj :
k =1 <Nét thuong>.
k = 3 <Nét dam,nét c6t thép>.
11. Vé duong tron : Circle(x,y,r).
12. V& cung tron : Arc(x,y, &, , a, ,r),
trong d6 x,y - Toa d6 tAm;
r - ban kinh;
a, - goc trong;
a. - goc ngoal <(a,- a,) : goc 6 tim cung tron>.
13. Ve hinh elip : Fillellipse(x,y,xr,yr).
14. V& cung elip : Ellipse(x,y,a. ,a., xx”,yr").
trong dé x,y - $oa dd tam.
xr - ban kinh phuong truc x;
¥r - ban kinh phuong truc vy;
«. - goe trong;
a. - géc ngoal <(a,- a,) : goéc 6 LAm cung elip>.
3.13.5. Hién thj van ban trong d& hoa
1. Viét mét sdu st tai vi trf ¢6 toa db (x, v):

Outtextxy (x,y,st), lénh nay tuong duong hai lénh:
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+ Moveto(x,y);
+ Outtext(sl),
trong do, sdu st duge khai bao, st: String.
2. Thé hién chit trén man hinh:
Settextstyle (font,1,),
trong dé font - kiéu chit, nhan gia tri tit 1 dén 4;
1 =0; <Viét ngang>;
1=1; <Viét dung>;
j - ¢d chit (to,nhd), nhan gia tri tix 1 dén 10.
3. Cach viét : Settextjustify(i,)),
trong dé 1 - diéu chinh dong vin ban theo chiéu ngang;
1= 0; <Vin ban xuit hién bén phai>;
i =1; <Van ban viét chinh tam>;
1= 2; <Van ban xuit hién bén trai>;
J - diéu chinh dong van ban theo chiéu ding:
+) = 0; <Van ban xuat hién phia trén>;
+j =1; <Vin ban viét chinh tam>;
+) = 2; <Van ban xuit hién phia duéi>.
4. Xac dinh tAm man hinh :
X ;= Getmaxx DIV Z;
v := Getmaxy DIV 2,
trong dé, d61 vl man hinh théng thudng :
Getmaxx = 640;
Getmaxy = 480.
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Chuong IV

CHUONG TRINH "TINH GIO PONG
VA PONG DAT"

Program tinh_dong;

uses crt, PRINTER,GRAPH;

Label 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,
20,21,22.23,24,25,26,27,28,29,30,31,32,33,34,35:
ivpe

ABC=Array|[1..17] of real;

ABCD=Array[1..13] of real;

TH=Arrav[1..50] of real;

RS8=Arrav[1..7] of real;

RX=ARRAY[1..7,1..7] OF REAL;
WQ=ARRAY[1..50,1..2] OF REAL;
YQ=ARRAY[1..50,1..3] OF REAL;
[L1=ARRAY[1..2] OF REAL,;

CY=ARRAY[1..2,1..3] OF REAL;

var

ck,ke,dh:char;

R,Xi:RS; Nu:RX; CKY:CY;
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BT, T,F:ARRAY|1..2,1..3] OF REAL;
LKD:L1;{L{1/:.CHIEU RONG;L{2|:CHIEU DAI}
WL,WP WB,GB,GL,WPL,CL1,Cki,FK:-WQ;

YDV, YDV1LYDV2,YV,YV1,YV2 YBB,YB,YB1,YB2,NT,
NTI,NT2:YQ;

DD,DZ,DA,DB,DC:ABC;{BANG TRA DO CAO THEO
DIA HINH}

AD,AZAAABAC:ABCD,/BANG TRA AP LUC DONG
THEQ DIA HINH]

PH,PH3,GD,GM,ST,VG,1,J,K,M,N,I1,J1,12,J2:
INTEGER;

K1,K2,CDD,M1,M2:INTECGER;

PH1,PH2,13,14,15,16,J3,J4,J5,J6 K3, K4, K5,K6:
INTEGER;

XX,YY,D1,D2,D3,XX1,XX2,YY1,YY2,X11,X22,Y11,Y22:
INTEGER,;

{DANH CHO VE}

PHO,KDD,KHD,KDR,KHR,KDH,KCT K11,K22 KP:
REAL;

FL,T1,T2,T3,F1,F2,F3,W0,T0,B1,DTC,HSn,R0,KI:REAL:
TC,ES,Hi,X,X1,X2,Y1,Y2,Y,TG1,TG2, TG, KHI:REAL;

PV.QV,QV1,QV2,51i HSK,HT,CD,PT,QT:TH; CK1,CK2,
CL1,CL2,FK1,FK2:TH;

SS,SM,DR,KH,CTR,HMU:STRING[G0];
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FUNCTION
NSUY(X,X1,Y1,X2,Y2:REAL):REAL,;

VAR

Y:REAL;

BEGIN

Yo =X*(Y2-Y I/I(X2-X1)+HK2*Y 1-X1*Y 2)/(X2-X 1);
NSUY=Y;

END;

FUNCTION SIS(ES:REAL):REAL;

VAR

Hi:REAL;

BEGIN

IF (ES>0) AND (ES<=0.12) THEN Hi:=6.67*ES+1.2;
IF (ES>0.12) AND (ES<=0.16) THEN Hi:=3*ES+1.64;
IF ES>0.16 THEN Hi:=2.12;

SIS:=Hj;

END;

FUNCTION
HSKHI(YB:YQ;QT:TH;WP:-WQ):REAL:
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VAR

T1,T2:REAL;

BEGIN

" T1:=0;T2:=0;

FOR I:=1 TO ST DO

BEGIN |
T1:=T1+YB[LJ]*WPI[LK];T2:=T2+YB[1,J1*YB{I,J]*
QTI11;

END;

HSKHI=T1/T2;

END;

PROCEDURE HSDZ(VAR DZ:ABC);

BEGIN
DZ[1}:=3;DZ[2):=5;DZ[3]:=10;DZ[4]:=15;DZ[5]:=20;
DZ[6]:=30;
DZ[7]:=40;DZ[8]:=50;,D7Z[9]:=60;DZ[10]:=80;
DZ{11]:= 100;
DZ{12]:=150;DZ[13]:=200;DZ[14]:=250;DZ[ 15]:=300;
DZ[16]:=350;DZ[17]:=400;

END;
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PROCEDURE HSDA(VAR DA:ABC);

BEGIN
DAJ1}1=1.0;DA[2]:=1.07;DA{3]):=1.18;DA[3]:=1.18;
DA[4]: =1.24;DA[5]:=1.29;DA[6]:=1.37;DA[7]):=1.43;
DA {8]:=1.47;DA[9]:=1.51;DA[10]):=1.57;DA[11]:=1.62;
DA {12]:=1.72;DA[13]:=1.79;DA[14]:=1.84;

DA[15]: =1.84; DA[16]:=1.84;DA[17}:=1.84:

END;

PROCEDURE HSDB(VAR DB:ABC);
BEGIN
DB[1]:=0.8;DB{2]:=0.88;DB[3]:=1.0;DB[4]:=1.08;

DB[5]:=1.13;DB[6]:=1.22;DB[7]:=1.28;DB[8]:=1.34;
DB[9]:=1.38;DB[10]:=1.45:;

DB[11}:=1.51;DB[12}:=1.63;DB[13]:=1.71;DB{14]:=1.78;
DB[15}:=1.84;DB[16}:=1.84;:DB[17]:=1.84;
END;

PROCEDURE HSDC(VAR DC:ABC);
BEGIN
DC[1}=0.17;DC[2]:=0.54;DC[3]:=0.66;
DC[4}:=0.74;DC|[5]:=0.8;
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DC[6]:=0.89;DC[7]:=0.97;DC|8]:=1.03;
DCI9]:=1.08;DC[10]:=1.18;
DC[11]:=1.25;DC{12]:=1.4;DC[13]:=1.52;DC[14]:=1.62;
DC[15}:=1.70;DC[16}:=1.78;DC[17]:=1.84;

END;

('k ___________________________________________________ ‘k)
PROCEDURE HSAZ(VAR AZ:ABCD);
BEGIN

AZ[1):=5;AZ[2]:=10;AZ[3]:=20;AZ[4]:=40;AZ[5]:=60;
AZ[6]:=80;AZ[7]:=100;AZ[8]:=150;AZ[9}:=200;
AZ[10]:=250;
AZ[11]:=300;AZ[12]:=350;AZ[13}:=480;

END;

(* ___________________________________________________ ‘k)
PROCEDURE HSAA(VAR AA:ABCD);
BEGIN

AA[1]:=0.318;AA[2]:=0.303;AA[3]:=0.289;
AA[4]:=0.275;AA[5]:=0.267;
AA[6]:=0.262;AA[7]:=0.258;AA[8]:=0.251;
AA[9]:=0.246;AA[10]:=0.242;
AAl11]:=0.239;AA[12]:=0.236;AA[13]:=0.231;
END;
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PROCEDURE HSAB(VAR AB:ABCD);
BEGIN
AB[1]:=0.517;AB|2):=0.486;AB[3]:=0.457;
AB[4]:=0.429;
AB5]:=0.414;AB[6]:=0.403;AB[7}:=0.395:
AB[8]:=0.381;

AB[9]:=0.371;AB[10]:=0.364;
AB[11]:=0.358;AB[12]:=0.353;AB[13]:=0.343;
END;

(* ___________________________________________________ *)
PROCEDURE HSAC(VAR AC:ABCD);
BEGIN

AC[1]:=0.754;AC[2]:=0.684;AC[3]:=0.621;
AC[4]:=0.563;AC[5]:=0.532;AC[6]:=0.511;
AC[7]:=0.496;
AC[8]:=0.468;AC[9]:=0.450;AC[10]:=0.436:
AC[11]:=0.425;AC[12]:=0.416;AC[13]:=0.398;
END;

PROCEDURE HSR(VAR R:RS);
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BEGIN
R[1]:=1;R[2]):=5;R][3]:=10;R[4]:=20;
RI[5]:=40;R[6]:=80;R[7]:=160;
END;

PROCEDURE HSX(VAR Xi:RS);
BEGIN
Xi1[1]):=5;X1[2]:=10;X1[3]:=20;
X1[4]:=40;

Xi1[3]:=80;Xi[6]:=160; Xi[7]:=350;
END;

PROCEDURE HRX(VAR Nu:RX);
BEGIN
Nu[1,1]:=0.95;Nu|2,1]:=0.89;Nu[3,1]:=0.85;
Nu[4,1]:=0.80;
Nu[5,1]:=0.72;Nu[6,1]:=0.63;Nu{7,1]:=0.53;
Nu[1,2]:=0.92;Nu[2,2]:=0.87;Nu[3,2]:=0.84;
Nu[4,2]:=0.78;
Nu[5,2]:=0.72;Nu[6,2]:=0.63;Nu[7,2]:=0.53;
Nu[1,3]:=0.88;Nu|2,3]:=0.84;Nu[3,3]:=0.81;
Nuj4,3]:=0.76;
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Nu[5,3]:=0.70;Nu[6,3]:=0.61;Nu[7,3]:=0.52;
Nu[1,4]:=0.83;Nuf2,4]:=0.80;Nu[3,4]:=0.77;
Nul4,14]:=0.73;
Nu[5,4]:=0.67;Nu[6,4]:=0.59;Nu|7,4]:=0.50;
Nu[1,5]:=0.76;Nu[2,5]:=0.73;Nu[3,5]:=0.71;
Nu[4,5]:=0.68;
Nu([5,5]:=0.63;Nu[6,5]:=0.56;Nu[7,5]:=0.47;
Nu[1,6]:=0.67;Nu[2,6]:=0.65;Nu[3,6]:=0.64;
Nul4,6]:=0.61;
Nu[5,6]:=0.57;Nu[6,6]:=0.51;Nu[7,6]:=0.44;
Nul[1,7}:=0.56;Nu[2,7]:=0.54;Nu[3,7]:=0.53;
Nul[4,7]:=0.51;
Nu[5,7]:=0.48;Nu[6,7]:=0.44;Nu[7,7]:=0.38;
END;

PROCEDURE
HSODC(ST:INTEGER;DD,DZ,DA,DB,DC:ABC;DH:
STRING; CD:TH;VAR HSK:TH);

LABEL 1,2;

VAR 1LJ.INTEGER;

X, X1,Y1,X2,Y2:REAL;

BEGIN

HSDZ(DZ);



IF DH=A' THEN

BEGIN

HSDA(DA);,

FOR I:=1TO 17 DO
DD{I]:=DAI];

END;

IF DH='B' THEN

BEGIN

HSDB(DB);

FOR I:=1 TO 17 DO DD[I]:=DB[1];
END;

IF DH='C' THEN

BEGIN

HSDC(DC),

FOR I:=1 TO 17 DO DDI[I}.=DC[I];
END;

I=1;

1: IF I>ST THEN GOTO 2;
FOR J:=1TO 17 DO
BEGIN

IF CD[I}<3 THEN CDII]:=3;
I¥ CD[I]<DZ[J) THEN
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BEGIN

X:=CDI[I];X1:=DZ[J-1]);Y1:=DDJ[J-1];
X2:=DZ[J};Y2:=DD[J];
HSK{I]:==NSUY(X,X1,Y1,X2,Y2);I-=I+1; GOTO 1;
END;

2: END;

END;

PROCEDURE

HSOSI(ST:INTEGER;AZ,AA,AB,AC:ABCD;
DH: STRING; CD:TH;VAR SL.TH);
LABEL 5.6,

VAR

AD:ARRAY{1..13] OF REAL;:
LN:INTEGER;

X, X1,Y1,X2,Y2:REAL;

BEGIN

HSAZ(AZY,

II" DH="A' THEN

BEGIN

HSAAAA),

FOR I:=1 TO 13 DO AD[1]:=AA[l];
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END;

IF DH='B' THEN

BEGIN

HSAB(AB),

FOR I:=1 TO 13 DO AD[I]:=AB|I];
END;

IF DH='C' THEN

BEGIN

HSAC(AC)

FOR I:=1 TO 13 DO AD[I]:=ACII];
END;

I:=1;

6: IF I>ST THEN GOTO 5;

FOR N:=1TO 13 DO

BEGIN

IF CD[I]<5 THEN CDI[I]:=5;

IF CD[I]<AZ[N] THEN

BEGIN
X:=CDH];X1:=AZ[N-1];Y1:=AD[N-1];
X2:=A7[N];)Y2:=AD|N]J;
SII]:=NSUY(X,X1,Y1,X2,Y2);
I:=1+1;, GOTO s;
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END;
5 END;

END{TINH XONG HE SO AP LUC DONG CUA CAC
TANG Si}

PROCEDURE
HSONU(RO:REAL; R, Xi:RS;Nu:RX; VAR HSn:REAL):;
LABEL 7,8

VAR

I,J,I1,J1:INTEGER,
KILX,X1,Y1,X2,Y2,TG1,TG2:REAL:
BEGIN

{RO:=L|1};IF K=2 THEN R0:=L/2/;
IF R0<1 THEN R0O:=1:

KI:=T0;

IF KI<5 THEN KI:=5;

HSR(R); HSX(Xi); HRX(Nu);

FOR I:=1 TO 7 DO

IF KI<X1|l} THEN

BEGIN

I1:=1-1; GOTO 7;

END;
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7: FOR I:=1 TO 7 DO

BEGIN

IF RO<R[I] THEN

BEGIN

J1:=1-1; GOTO §;

END;

END;

8: X:=R0;X1:=R[J1];Y1:=Nu[J1,I1];
X2=R[J1+1];Y2:=Nu[J1+1,I1];
TG1=NSUY(X,X1,Y1,X2,Y2);
X:=R0;X1:=R[J1];Y1:=Nu[J1,I1+1};
X2:=R[J1+1];Y2:=Nu[J1+1,11+1];
TG2:=NSUY(X,X1,Y1,X2,Y2);
X:=Ki;X1:=Xi[[1};Y1:=TG1;X2:=Xi[11+1];Y2:=TG2;
HSn:=NSUY(X,X1,Y1,X2,Y2);
END;

PROCEDURE
BIENDOD(ST,XX,YY,D1:INTEGER:HT:TH;
VAR YV:YQ):

VAR

HTV,YBV:ARRAY([1..50] OF INTEGER:
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TC,BD,MAX:REAL;
LJ,K1,K2:INTEGER;
SD,SB,SK,SK1,SB1:STRING;

BEGIN

IF Di=1 THEN XX:=XX-130;

IF D1=2 THEN XX:=XX+130;
TC:=0;MAX:=ABS(YVIST,1]);

FOR I:=1 TO ST DO TC:=TC+HTJI];

FOR 1:=1 TO ST DO
HTV[I]:=ROUND(150*IT{1)/TC):

FOR I:=1 TO ST DO IF MAX<>0 THEN
YBV[1]:=ROUND(30*YV[L,D1}/MAX);
SETBKCOLOR(15);SETCOLOR(8);
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong/
SETTEXTJUSTIFY(1,1);{Viet chinh tam)
OUTTEXTXY(XX,YY-180,'BIEN DO DAO DONG
THU";

STR(D1:1,8D);
OUTTEXTXY(XX+73,YY-180,SD);
LINE(XX-5,YY,XX+5,YY);
SETLINESTYLE(0,0,1);
LINE(XX,YY,XX,YY-150);
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SETCOLOR(4);

YY1=YY;

FORI:=1TO ST DO

BEGIN

YY1=YY1-HTV[];

CIRCLEXX,YY1,1),

END;

X11:=XX;Y11:=YY;Y22:=YY;

FOR I'=1 TO ST DO

BEGIN

X22:=XX+YBV[I];Y22:=Y22-HTV]I];
MOVETO(X11,Y113;,SETCOLOR4);LINETO(X22,Y22),
SETCOLOR(2);LINE(XX,Y22,X22,Y22);
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong/
SETTEXTJUSTIFY(0,1);{Viet ben phai}
STR(YV[I,D1]:7:4,SB);
OUTTEXTXY(XX+33,Y22,SB);
X11:=X22:Y11:=Y22;

END;

END;



PROCEDURE
BIENDO(ST,XX,YY,D1:INTEGER;HT:TH;
VAR YVYQ);

VAR

HTV,YBV:ARRAY[1..50] OF INTEGER,
TC,BD,MAX:RIFAL;
LJ,K1,K2.INTEGER;
SD,SB,SK,S5K1,SB1:STRING;

BEGIN

I D1<4 THEN XX:=XX-340+170*D1;
1" D1=4 THEN

BEGIN

XX:=XX-100;D1:=1;

END;

I¥F D1=5 THEN

BEGIN

XX:=XX+100;D1:=2;

END;

TC:=0;

MAX:=ABS(YV[ST,1));

FOR I:=1 TO ST DO TC:=TC+HT{I];

" FORI=1TO ST DO HTV[I]:=ROUND150*HT{I}/TC);
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FOR I:=1 TO ST DO

I MAX< >0 THEN
YBV[I[}==ROUND(30*YV[I,D1)/MAX);

SETBKCOLOR(15);

SETCOLOR(8);

SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(1,1);{Viet chinh tam}
OUTTEXTXY(XX,YY-180,/B.DO DAO DONG THU ),
STR(D1:1,SDy;
OUTTEXTXY(XX+65,YY-180,5SD);
LINE(XX-5,YY,XX+5,YY);
SETLINESTYLE(0,0,1);
LINEXX,YY,XX,YY-150);

SETCOLOR(4); YY1:=YY;

FOR I.=1 TO ST DO

BEGIN

YY1:=YY1-HTVII];

CIRCLEXX,YY1,1);

END;

X11:=XX;Y11:=YY:Y22:=YY;

FOR I:=1 TO ST DO
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BEGIN
X22:=XX+YBVII};Y22:=Y22-HTVII];
MOVETOX11,Y11);SETCOLOR(4);
LINETO (X22,Y22);
SETCOLOR(2);LINEXX,Y22,X22,Y22):
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(0,1);{Viet ben phai}
STR(YV[],D1]:7:4,8B);
OUTTEXTXY(XX+33,Y22,SB);
X11:=X22;Y11:=Y22;

END;

END;

PROCEDURE

BIENDOV(ST XX,YY,D1:INTEGER;HT:TH;
VAR YV:YQ);

VAR

HTV YBV:ARRAY[1..50] OF INTEGER:
TC,BD,MAX:REAL;

1,J,K1,K2:INTEGER;
SD,SB,SK,SK1,SB1:STRING;
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BEGIN

IF D1<4 THEN XX:=XX-340+170*D1;

IF D1=4 THEN

BEGIN

XX:=XX-100;D1:=1;

END;

IF D1=5 THEN

BEGIN

XX:=XX+100;D1:=2;

END;

TC:=0;MAX:=ABS(YVI[ST,1));

FOR I:=1 TO ST DO TC:=TC+HT{I];

FOR I:=1 TO ST DO HTV[1]:=ROUND(150*HT[I}/TC);
FOR I:=1 TO ST DO

IF MAX<>0 THEN
YBV[1]:=ROUND(30*YV[I,D1)/MAX);
SETBKCOLOR(15);SETCOLOR(8);
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(1,1);{Viet chinh tam/
OUTTEXTXY(XX,YY-180,'B.DO DAO DONG THU ")
STR(D1:1,8D):
OUTTEXTXY(XX+65,YY-180,8D):
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OUTTEXTXY(XX,YY-170,(Fi>FL BO QUA B.DO)YY;
LINEXX-5,YY,XX+5 YY):
SETLINESTYLE(0,0,1);
LINEXX,YY XX, YY-150):
SETCOLOR(4); YY1:=YY:
FFOR I:=1 TO ST DO
BEGIN
YY1I=YYI1-H'TV[];
CIRCLE(XX,YY1,1):
END;

END;

PROCEDURE

TRONGL(ST XX,YY,D1:INTEGER: HT:TH:
VAR PV:TH);

VAR

HTV,YBV:ARRAY|1..50] OF INTEGER:
TC,BD,MAX:REAL:

1J,K1,K2:INTEGER,;

SD,SB,SK:STRING:

BEGIN

TC:=0;
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FOR I:=1TO ST DO TC:=TC+HT[I];

FOR I:=1 TO ST DO HTV[I]:=ROUND150*HT{1}/TC);
XX:=XX-100;

SETBKCOLOR(15);SETCOLOR(8);
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(1,1);{Viet chinh tam}

IF D1=2 THEN OUTTEXTXY(XX,YY-200,

'TRONG LUONG TANG (T) ;

IF D1=3 THEN OUTTEXTXY(XX,YY-185,

'"TRONG LUONG TANG (T) ;
LINEXX-5,YY, XX+5, YY), SETLINESTYLE(0,0,1);
LINEXX,YY, XX, YY-150);SETCOLOR4); YY1:=YY;
FOR I:=1 TO ST DO

BEGIN |
YYiI=YY1-HTV[I];,CIRCLEXX,YY1,1);
SETLINESTYLE(0,0,3);
MOVETOXX,YY1);,LINEREL(0,-10);
MOVETOXX,YY1);LINEREL(-2,-2);

MOVETOXX,YY1);LINEREL(2,-2);
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}

SETTEXTJUSTIFY(0,1);{Viet ben phail
STR(PV[I]:10:3,SB); OUTTEXTXY(XX+2,YY1,SB);
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END; END;

(* ___________________________________________________ *)
PROCEDURE
GIOTD(ST,XX,YY,D1:INTEGER;HT:TH:
VAR QV:TH);

VAR

HTV,YBV:ARRAY|[1..50] OF INTEGER;
TC,BD,MAX:REAL:

LJ,K1,K2:.INTEGER,;

SD,SB,SK:STRING:

BEGIN

TC:=0;

FOR I:=1 TO ST DO TC:=TC+HT[]];

FOR I:=1 TO ST DO HTV{I]:=ROUND(150*HT[I}/TC);
XX:=XX+100;
SETBKCOLOR(15);SETCOLOR(8);
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(1,1);{Viet chinh tam}

[F D1=2 THEN OUTTEXTXY(XX,YY-200,

'G10 TINH + DONG (T)";

IF D1=2 THEN OUTTEXTXY(XX,YY-185,
'(VUONG GOC C.RONG NHA)Y;
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IF D1=3 THEN OUTTEXTXY(XX,YY-185,

'GIO TINH + DONG (T)":

IF D1=3 THEN OUTTEXTXY(XX,YY-170.
(VUONG GOC C.DAI NHAY):
LINE(XX-5,YY,XX+5.YY):
SETLINESTYLE(0,0,1);LINE(XX,YY,XX,YY-150);
SETCOLOR(4); YY1:=YY:

FOR I:=1 TO ST DO

BEGIN

YY1:=YY1-HTV{]; CIRCLEXX,YY1,1):
SETLINESTYLE(0,0,3);
MOVETO(XX,YY1);LINEREL(-10,0);
MOVETOXX,YY1);LINEREL(-2,-9);
MOVETO(XX,YY1);LINEREL(-2,2):
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(0,1);{Viet ben phai
STR(QVI1]:10:3,$B);,0UTTEXTXY(XX+2,YY1,SB):
END; END;

PROCEDURE

DONGDAT(ST,XX,YY,DI:INTEGER;HT:TH;
VAR QV:TH);
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VAR

HTV,YBV:ARRAY[1..50] OF INTEGER:
TC,BD,MAX:REAL,;

LJ,.K1,K2:INTEGER;

SD,SB,SK:STRING:

BEGIN

TC:=0;

FOR I:=1 TO ST DO TC:=TC+HT[I];

FOR I:=1 TO ST DO HTVII]:==ROUND(150*HT[I}/TC);
XX=XX+100;
SETBKCOLOR(15);SETCOLOR(8);
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(1,1);{Viet chinh tam}

[F D1=2 THEN OUTTEXTXYXX,YY-200,

"TAT TRONG DONG DAT(T)";

IF D1=2 THEN OUTTEXTXY(XX,YY-185,
'(VUONG GOC C.RONG NHA));

IF D1=3 THEN OUTTEXTXY(XX,YY-185, TAI TRONG
DONG DAT(T));,

IF D1=3 THEN OUTTEXTXYXX,YY-170,'(VUONG
GOC C.DAI NHA)");

LINE(XX-5,YY,XX+5,YY);



SETLINESTYLE(0,0,1):
LINEXX,YY XX, YY-150);

SETCOLOR(4); YY1:=YY;

FORI:=1 TO ST DO

BEGIN

YY1 =YY1-HTV{I];CIRCLEXX,YY1,1);
SETLINESTYLE(0,0,3);
MOVETO(XX,YY1);LINEREL(-10,0);
MOVETOXX,YY1)};LINEREL(-2 -2);
MOVETO(XX,YY1);LINEREIL.(-2,2);
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(0,1);{Viet ben phat}
STR(QVI[I}:10:3,SB); OUTTEXTXY(XX+2,YY1,SB);
END;

END;

PROCEDURE

DANGD1(K,XX,YY,D1:INTEGER;VAR CKY:CY);
VAR

1,J,K1,K2:INTEGER:
CHKY:REAL;
SD,SK:STRING;{K=1:DAI.K-2:RONG/
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BEGIN

CHKY:=CKY[K,D1]; XX:=XX-340+170*D1;
SETBKCOLOR(15);SETCOLOR(S);
SETTEXTSTYLE©,0,1):{Viet ngang chu thuong}
SETTEXTJUSTIFY(1,1);{Viet chinh tam}
OUTTEXTXY(XX,YY-180,

'‘DANG DAO DONG THU ),

STR(D1:2,8D);
OUTTEXTXY(XX+70,YY-180,SD);
OUTTEXTXY(XX,YY-170,(CHUKY T = )
STR(CHKY:7:4,SK):
OUTTEXTXY(XX+40,YY-170,SK);
LINE(XX-5,YY,XX+5,YY);

FOR 1:=1 TO 6 DO

BEGIN

J:=2%(1-1);

LINE(XX-5+J,YY,XX-10+J,YY+5);

END;

SETLINESTYLE(0,0,1);
LINEXX,YY, XX, YY-150);
PHO:=110*180/340;PH 1:=ROUND(180-PHO);
SETCOLOR(4);



SETLINESTYLE(0,0,2);
ARCXX+170,YY,PH1,180,170);
END;

PROCEDURE
DANGD2(K,XX,YY,D1:INTEGER;VAR CKY:CY):
VAR

LJ,K1,K2:INTEGER;

CHKY:REAL;

SD,SK:STRING;

BEGIN

CHKY:=CKY[K,D1]; XX:=XX-340+170*D1;
SETBKCOLOR(15);SETCOLOR(8); _
SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(1,1);{Viet chink tam}
OUTTEXTXY(XX,YY-180,

'DANG DAO DONG THU

STR(D1:2,8D);
OUTTEXTXY(XX+70,YY-180,SD);
OUTTEXTXY(XX,YY-170,(CHUKY T = )
STR(CHKY:7:4,SK);
OUTTEXTXY(XX+40,YY-170,SK);

54



LINE(XX-5,YY,XX+5,YY);
LINEXX-5,YY,XX+5,YY),

IFOR 1:=1 TO 6 DO

BEGIN

J:=2%(1-1);

LINE(XX-5+J,YY,XX-10+J,YY+5);

END;

SETLINESTYLE(0,0,1);
LINEXX,YY, XX, YY-150);

SETCOLOR(4);
SETLINESTYLIE(0,0,2);/BUNG:30}
X11:=XX;Y11:=YY;X22:=XX-12;Y22:=YY-8:;
MOVETOX11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-18,Y22:=YY-16;
MOVETOXI11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-24;Y22:=YY-24;
MOVETO(X11,Y11);,LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-28:Y22:=YY-32;
MOVETOXI11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-30;Y22:=YY-40;
MOVETOX11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-28;Y22:=YY-48;
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MOVETOX11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-24;Y22:=YY-56;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX- 18;Y22:=YY-64;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;,Y11:=Y22;X22:=XX-12,Y22:=YY-72;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22:Y1 1:=Y22;X22:=XX;Y22:=YY-80;
MOVETO(X11,Y11);LINETO(X22,Y22);
LINE(XX,YY-80,XX+60,YY-145);

END;

PROCEDURE
DANGD3(K,XX,YY,D1:INTEGER;VAR CKY:CY):
VAR

1,J,K1,K2:INTEGER;

CHKY:REAL:

SD,SK:STRING;

BEGIN

CHKY=CKY[K,D1];

XX:=XX-340+170*D1;
SETBKCOLOR(15);SETCOLOR(8);
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SETTEXTSTYLE(0,0,1);{Viet ngang chu thuong}
SETTEXTJUSTIFY(1,1);{Viet chinh tam/
OUTTEXTXY(XX,YY-180,

'DANG DAO DONG THU ),
STR(D1:2,SD);
OUTTEXTXY(XX+70,YY-180,SD);
OUTTEXTXYXX,YY-170,«CHUKY T = M
STR(CHKY:7:4,SK);
OUTTEXTXY(XX+40,YY-170,SK);
LINEXX-5,YY,XX+5,YY);
LINE(XX-5,YY,XX+5,YY);

FOR i:=1 TO 6 DO

BEGIN

J:=2%(1-1);
LINE(XX-5+J,YY , XX-10+J, YY+5);

END;

SETLINESTYLE(0,0,1);
LINEXX,YY XX, YY-150);
SETCOLOR(4);
SETLINESTYLE(0,0,2);{BUNG-30}
X11:=XX;Y1 1:=YY;X22:=XX-6;Y22:=YY-8;
MOVETO(X11,Y11);LINETO(X22,Y22);
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X11:=X22;¥11:=Y22;X22:=XX-12:Y22:=YY-16;
MOVETOX11,Y11);LINETO(X22,Y22);
X11:=X22;¥11:=Y22;X22:=XX-18,Y22:=YY-24;
MOVETOX11,Y11);LINETO(X22,Y22);
X11:=X22:Y11:=Y22;X22:=XX-22;Y22:=YY-32;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-24;,Y22:=YY-40;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-22:Y22:=YY-48;
MOVETO(X11,Y11);LINETOX22,Y22);
X11:=X22;Y11:=Y22;X22:=XX-18:Y22:=YY-56;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;¥11:=Y22;X22:=XX-12;Y22:=YY-64;
MOVETOX11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22:X22:=XX-6;Y22:=YY-72;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;¥Y11:=Y22;X22:=XX;Y22:=YY-80;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX+4:Y22:=YY-85;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX+10;Y22:=YY-90;
MOVETO(X11,Y11);LINETO(X22,Y22);
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X11=X22:Y11 =Y22;,X22:=XX+14;Y22:=YY-95;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX+18,Y22:=YY-1 00;
MOVETO(X11,Y11);

LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX+20;Y22:=YY- 105;
MOVETOX11,Y11);

LINETO(X22,Y22);

X11:=X22:Y11:=Y22;
X22:=XX+18;Y22:=YY-110;
MOVETO(X11,Y11);LINETO(X22, Y.ZQ)
X11:=X22:Y11:=Y22;
X22:=XX+14;Y22:=YY-115;

MOVETO(X11,Y11); LINETO(X22,Y22);
X11:=X22;Y11:=Y22;X22:=XX+10;Y22:=YY-120;
MOVETO(X11,Y11);LINETO(X22,Y22);
X11:=X22,Y11:=Y22;X22:=XX+4;Y22:=YY-125;
MOVETOX11,Y11};LINETO(X22,Y22);
X11:=X22:Y1 1:=Y22;X22:=XX;Y22:=YY-130:
MOVETO(X11,Y11);LINETOX22,Y22);
LINEXX,YY-130,XX-30,YY-145);

END;
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BEGIN

CLRSCR;

WRITE(TEN CONG TRINH : );READLN(CTR);
WRITE(HANG MUC : ', READLN(HMU);
WRITE(KY HIEU : ") READLN(KH);

IF KH<>'13051941' THEN GOTO 23 ELSE
WRITE('SO TANG ");READLN(ST);

FOR I:=1 TO ST DO

BEGIN

WRITE(CHIEU CAO TANGM) ', 1, :");
READLNMHTI]); -

END;

T0:=0;

FOR I:=1 TO ST DO

BEGIN

CD[1]:=TO+HTIL];

TO:=CDI];,

END;

{CHIEU CAO NHA BANG T0}
WRITE(VUNG GIO 1,2,3,4,67 : ');
READLN(VG);
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WRITE(AP LUC GIO(KG/M2): ";READLN(WO):
WRITE(DIA HINH A,B,C ? : );READLN(DH):
WRITL(HE SO DO TIN CAY : ";READLN(DTC);
WRITE(CHIEU RONG NHA(M): );READLN(L1]);
WRITE(CHIEU DAT NHA(M) : );READLN(L[2]):
WRITELN(HE SO KHI DONG THEO PHUONG ',
'VUONG GOC VOI CHIEU RONG NHA : *;
WRITE(Kday : );READLN(KDR);

WRITE(Khut : ;READLN(KHR);

WRITELN(IIE SO KHI DONG THEO PHUONG ',
'VUONG GOC VOI CHIEU DAI NHA : )
WRITE(Kday : ";READLN(KDD);
WRITE(Khut : );READLN(KHD);
KD[1]:=KDR+KHR;

KD[2]:=KDD+KIID:

ITINH HE SO DO CAO:HSK)
HSODC(ST,DD,DZ,DA,DB,DC,DH,CD,HSK);
{HE SO DO CAO CAC TANG TRONG HSKJI )}

{GIO TINH THEO PHUONG VUONG GOC VOI
CHIEU RONG NHA K=1}

{GIO TINH THEO PHUONG VUONG GOC VOI
CHIEU DAI NHA K=2}
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2: FOR K:=1TO 2 DO

FOR I'=1 TO ST DO

WB[LK]:=KD[K]*DTC*WO*L{K]*HT[1}*HSK|1]/1000;

{THU NGUYEN T}

WRITELN(LST,

PHONG NCKH - TVTH’,

'VIEN THIET KE TONG CUC HAU CAN - BQP');

WRITELN(LST,’

CHUONG TRINH TINH °,

'GIO DONG VA DONG DATY;

WRITELN(LST,
WRITELN(LST,");
WRITELN(LST,
WRITELN(LST,
WRITELN(LST,");
WRITELN(LST,
WRITELN(LST,
W0:3:0, KG/M2Y;
WRITELN(LST,
WRITELN(LST,

WRITELN(LST,
L[1]:6:2);
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TEN CONG TRINH :',CTR);
HANG MUC : ' HMU);

SO LIEU THIET KE : %;
TAI TRONG GIO Wo =,

HE SO DO TIN CAY =', DTC:3:1);
DIA HINH : ',DH);
CHIEU RONG NHA(M) =',



WRITELN(LST,  CHIEU DAI NHA(M) =",
1.{2]:6:2);

WRITELN(LST,  CHIEU CAO NHA(M) =,
T0:6:2);

WRITELN(LST,");  WRITELN(LST,
"TONG TAI TRONG GIO ",

TINH (DAY+HUT) LEN TUNG TANGY):
WRITELN(LST, oo '

WRITELN(LST,' : TANG : CAO DO : HE SO,
'K: TB(T) : TI(T) -);
WRITELN(LST,  ceeeereaeeee '

WRITELN(LST,' D :!
' : : );

FOR I.=1 TO ST DO
WRITELN(LST, : "1:2 : ',
CD[1]:5:2, : "HSK[1]:5:2, : '
WBIL1]:5:2," : "WBI[I,2]:5:2," :;
WRITELN(LST,' S !
' : : ")
WRITELN(LST,; et '



WRITE(CO TINH G10 DONG KHONG C/K?);
READLN(CK);
IF CK='K' THEN GOTO 10 ELSE

WRITELN(CHAY CHO TRONG LUONG CUA CAC
TANG );

FOR I:=1 TO ST DO
BEGIN

WRITE(TRONG LUONG TANG ‘1,
'"(Tinh tai1+0.5Hoat tai1)(T): ");
READLN(PT(I]);
QT{I]:=PT[I)/9.81;

END;

FOR K:=1 TO 2 DO

BEGIN

if K=1 THEN DR:='DAI";

if K=2 THEN DR:=—'RONG";

(*THANH PHAN GIO DONG THEO PHUONG CHIEU
DAI NHA*)

WRITELN(CHU KY DAO DONG RIENG THEO
'"PHUONG CHIEU ', DR, NHA );

WRITE(DAO DONG THU 1{KHONG CAT QUA'TRUC
DUNG): ";
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READLN(T[K,1]);

WRITE(DAO DONG THU 2(CAT TRUC DUNG'TAI 1
DIEM): ;

READLN(T[K,2]);

WRITE(DAO DONG THU 3(CAT'TRUC DUNG !,

'TAI 2 DIEM): ", READLN(T[K,3]);

{K=1:GIO THEO PHUONG CHIEU DAI NHA)

{K=2 :GIO THEO PHUONG CHIEU RONG NHA}
END;

F{1,1]:=1/T(1,1];F[1,2):=1/T[1,2];F[1,3]:=1/T[1,3];
F[2,1]:=VT(2,1];F[2,2]:=1/T(2,2};F[2,3]:=1/T[2,3];

{CHI SO DUNG TRUOC LA PHUONG;DUNG SAU LA
DANG DAO DONG]

FOR K:=1TO 2 DO

BEGIN

if K=1 THEN DR:='DAT";

if K=2 THEN DR:='RONG";

WRITELN(LST,™;

WRITELN(LST,; CHU KY VA TAN SO'DAO DONG ',
'THEO PHUONG CHIEU ,DR," NHA :%;
WRITELN(LST, oo e bR
WRITELN(LST, : DANG DAO ',

'DONG : CHU KY : TAN SO );
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WRITELN(LST,

WRITELN(LST,

' : k
FOR I:=1 TO 3 DO
WRITELN(LST,

1:2) - L TIKI]:6:4, :

FIK,I1:7:4, );
WRITELN(LST,'
' : "
WRITELN(LST

K:=1;

(VE 3 LOAI DAO DONG}

GD:=DETECT;

: DANG THU °,

INITGRAPH(GD,GM,'CA\BP\BGI";
IF GRAPHRESULT<>GROK THEN HALT;

{KHONG CO LOI DO HOAJ
XX=GETMAXX DIV 2;
YY:=GETMAXY DIV 2;

FOR I:=1 TO 3 DO
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BEGIN

D1=];

CKY[K,I:=T[K,I];

IF I=1 THEN DANGD1(K,XX,YY,D1,CKY):
IF 1=2 THEN DANGD2(K,XX,YY,D1,CKY);

I¥ I=3 THEN DANGD3(K,XX,YY,D1,CKY);
END;

SETTEXTSTYLE(1,0,1);{Viet ngang chu in nhoj
SETTEXTJUSTIFY(1,1) Viet chinh tam}

OUTTEXTXY(XX,YY-210,'DAO DONG THEO
PHUONG CHIEU DAI NHA":;

K:=2;

YY:=YY+230;

FOR 1:=1 TO 3 DO

BEGIN

D1:=I;

CKY[K,I:=T[K ]]; _

IF I=1 THEN DANGD 1(K,XX,YY,D1,CKY);
IF I=2 THEN DANGD2(K,XX,YY,D1,CKY);
IF I=3 THEN DANGD3(K,XX,YY,D1,CKY);
END;

SETTEXTSTYLE(1,0,1);{Viet ngang chu in nho!
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SETTEXTJUSTIFY(1,1);{Viet chinh tam/
OUTTEXTXY(XX,YY-210,'DA0O DONG THEO
PHUONG CHIEU RONG NHA"Y;
READLN; CLOSEGRAPH;

IF VG=1 THEN FL:=1.1;

IF VG=2 THEN FL:=1.3;

I¥ VG=3 THEN FL:=1.6;

IF VG=4 THEN FL:=1.7;

IF VG=5 THEN FL:=1.9,

K:=1;

9:1F F[K,1]>FL THEN

BEGIN

(TINH HE SO AP LUC DONG : Si}
HSOS8I(ST,AZ,AAAB,AC,DH,CD,SI);

{HE SO AP LUC DONG CUA CAC TANG TRONG
Siflj}

(Si/1/: PHU THUQOC TUNG TANG;KHONG PHU
THUOC PHUONG/

{(TINH XONG HE SO AP LUC DONG CUA CAC TANG
Sif

(TINH HE SO TUONG QUAN KHONG GIAN AP LUC
DONG HSn/
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RO=L[1];1¥ K=2 THEN R0:=L[2];
HSONU(RO,R,Xi,Nu,HSn);

{HSn:PHU THUOC VAO PHUONG;KHONG PHU
THUOC TUNG TANG)

(TINH THANH PHAN DONG KHI F1>FL}
FOR I:=1 TO ST DO

BEGIN

IF K=1 THEN WP[L,1]:=WB[I, 1]*Si[I]*HSn:
IF K=2 THEN WP[1,2}:=WB[L2]*Si[I|*HSn;

{CHI SO DUNG TRUOC LA TANG;CHI SO DUNG
SAU LA PHUONGY

END;

IF K=1 THEN GOTO 18;

I¥ K=2 THEN GOTO 12;
END ELSE

BEGIN

J:=1;

19:af K=1 TITEN DR:='DAI";
if K=2 THEN DR:=RONG":

WRITELN('BIEN DO DAO DONG THEO PHUONG
CHIEU DR, NHA";

WRITELN(DAO DONG THU " J.": ")
FOR I:=1 TO ST DO

b
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BEGIN
WRITE(TANG ",1,'(M):); READLN(YB[LJ]);

IF K=1 THEN YV1[L,J]:==YB[I,J]

ELSE YV2[LJ]:=YB[LJ];

END;

WRITELN(LST,");

WRITELN(LST, BIEN DO DAO DONG ',
'THEO PHUONG CHIEU' DR, NHA );
WRITELN(LST,  DAODONG', 'THU"J,:";
WRITELN(ILST, oo S '

WRITELN(LST," : TANG : CAO DO +,
*H TANG : T.LUONG : BIEN DO );
WRITELN(LST,  -reeeeemeeeemees ,

WRITELN(LST, T !
' ' : )

FOR I:=1 TO ST DO

WRITELN(LST, L2
CDII]:2:2, ", HT[I]:5:2," :',
PT[I]:7:2, : "YB[L,J]:7:4," :");
WRITELN(LST, - !
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1 . - ,'I'),
b

{TINH I{E SO WP THEO CT 8 :TCVN 2737-1995}
HSOSI(ST,AZ,AA,AB,AC,DH,CD,SI);

RO=L[1];IF K=2 THEN R0:=L[2];
HSONU(RO,R,Xi,Nu,HSn);1F J<>1 THEN HSn:=1;
FOR I:=1 TO ST DO

BEGIN

IF K=1 THEN WPLI[I,1}:=WBII,1]*Si[I]*HSn;

I# K=2 THEN WPL[I,2):=WBI[1,2]*Si[I]*HSn;

{CHI SO DUNG TRUOC LA TANG,CHI SO DUNG
SAU LA PHUONG;

END;
END;
16: {TINH HE SO KHI}

{HE SO KHI PHU THUOC VAO PHUONG VA DANG
DAO DONG]

KHI:=HSKHI(YB,QT,WPL);

{XAC DINH HE SO Hi/
ES:=SQRT(1.2*10*W0)/(940* F[K,J]);
Hi:=SIS(ES);
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I¥ J=1 THEN FOR [:=1 TO ST DO
WPILK]=QT[I]*Hi*KHI*YBI|I,1];
1F J=2 THEN FOR 1:=1 TO ST DO
GLILK]-=QTH]*Hi*KHI*YBII,2];
IF J=2 THEN

BEGIN

FORI:=1 TO ST DO

BEGIN

TC:=0;

BEGIN

TC:=TC+WP[LK]*WP{L, K+-GL[LK|*GLI[I,K];
WP[LK]:=SQRT(TC),

END;

END;

END;

FOR I:=1 TO ST DO GBI[I,K]:=WB[LK]+WP[],K],
13: J:=J+1;

IFJ=3THEN GOTO 18;

I¥ FIK,J] > FL THEN GOTO 13;
GOTO 19;

18: Ki=K+1;

IF K>2 THEN GOTO 12;
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J:=1; GOTO 9;

12: IF F[1,1] > FL THEN

FOR [:=1 TO ST DO GB[1,1):=WBJ[I,1]+WP[I,1];
20: IF F[2,1] > FL THEN

FOR I:=1 TO 8T DO GB[1,2]:=WB|[L,2]+WP[1,2];
K:=1;

{VE 3 LOAI BIEN DO DAO DONG)
GD:=DETECT;
INITGRAPINGD,GM,'C:\BP\BGI");

1 GRAPHRESULT<>GROK THEN HALT,
{KHONG CO LOI DO HOA)

XX=GETMAXX DIV 2;

YY:=GETMAXY DIV 2;

FOR 1:=1 TO 3 DO

IF ¥[1,I} <=FL THEN

BIENDO(ST XX,YY,LHT,YV1)ELSE
BIENDOV(ST XX,YY, L HT,YV1);
SETTEXTSTYLE(1,0,1);{Viet ngang chu in nho}
SITTEXTJUSTIFY(1,1);{Viet chink tam}
OUTTEXTXY(XX,YY-210, .

'BIEN DO DAO DONG THEO PHUONG CHIEU DAI
NHA",
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K:=2;

YY=YY+230;

FOR I:=1 TO 3 DO

IF F[2,1]<=FL THEN
BIENDOST XX, YY I HT YV2)ELSE
BIENDOV(ST XX, YY,[LHT,YV2),
SETTEXTSTYLE(1,0,1);{Viet ngang chu in nhof
SETTEXTJUSTIFY(1,1);{Viet chinh tam}
OUTTEXTXY(XX,YY-210,

'BIEN DO DAO DONG THEO PHUONG CHIEU RONG

NHA");

READLN;

CLOSEGRAPH;

WRITELN(LST,");

WRITELN(LST,' TONG TAI TRONG ',
'‘GIO(TINH+DONG) LEN MUC SAN TUNG TANG");
WRITELN(LST, (GIO THEO PHUONG ',
"VUONG GOC VOI CHIEU RONG NHA)";
WRITELN(LST,  ceeeeememieees ',

R REERLECCLL L L L D;

WRITELN(LST, : TANG : H TANG ¢,

"TINH(T) : DONG(T) : TONG(T) ;
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oo %
WRITELN(LST,’ T !,
' : : )

FOR I'=1TO ST DO

WRITELN(LST,' :LE2)

HT[I]:5:2, . "WBJ[I,1]:6:2," : ',
WPIL,1]:6:2,' : ",GB[1,1]:6:2," ");

WRITELN(ST,' S

' : : ')

WRITELN(LST, oo "
oo D;

WRITELN(LST,");

WRITELN(LST,' TONG TAI TRONG ',
'G10 (TINH+DONG) LEN MUC SAN TUNG TANGY;
WRITELN(LST,' (GIO THEO PHUONG!,
'VUONG GOC VOI CHIEU DAI NHA)"Y;
WRITELN(LST,! oot "
Bl b D;

WRITELN(LST, - TANG : HTANG -,
"TINH(T) : DONG(T) : TONG(T) ;
WRITELNLST,” e "
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WRITELN(LST,' Do !
! : : N
FORI:=1 TO ST DO
WRITELN(LST,' L2t 2,
HT[]:5:2, "' WBJ[I,2]:6:2, : ',
WP[I,2]:6:2, : ",GBI[1,2]:6:2," :";
WRITELN(LST, - !
' : : )
WRITELN(LST,! = oo '

FOR I:=1 TO ST DO

BEGIN

QV1[[}:=GB[L1];

QV2[1]:=GB[L2];

END;

{VE TRONG LUONG TANG;GIO TINH+DONG]
GD:=DETECT;
INITGRAPH(GD,GM,'C:\BP\BGI);

IF GRAPHRESULT<>GROK THEN HALT:
{KHONG CO LOI DO HOA}
XX:=GETMAXX DIV 2;
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YY:=GETMAXY DIV 2;
TRONGL(ST,XX,YY,2,IIT,PT);
GIOTID(ST XX, YY,2,HT,QV1);
YY:=YY+200;
TRONGL(ST,XX,YY,3,HT,PT);
GIOTD(ST, XX, YY,3,HT,QV2);
READLN;

CLOSEGRAPH;

10: WRITE('CO TINH DONG DAT KHONG (/K? "),
READLN(KC);

IF KC ='K' THEN GOTO 23 ELSE
II' CK ='C' THEN GOTO 22 ELSE

WRITELN('HAY CHO TRONG LUONG CUA CAC
TANG :):

FOR 1:==1 TO ST DO

BEGIN

WRITE(TRONG LUONG TANG ',
'(Tinh tai+0.5Hoeat tai)(T): ");
READLN(PT]);

END;

FOR K:=1 TO 2 DO
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BEGIN

if K=1 THEN DR:="DAI;

if K=2 THEN DR:='RONG";

THANH PHAN GIO DONG THEO PHUONG CHIEU
DAI NHA%)

WRITELN(CHU KY DAO DONG RIENG THEO
PHUONG CHIEU ', DR, NIIA :);

WRITE(DAO DONG THU 1(KHONG CAT QUA TRUC
' 'DUNG): );READLN(T[K,1]);

WRITE(DAO DONG THU 2(CAT TRUC DUNG TAI1',
'DIEM): y;READLN(T[K,2]);

WRITE(DAO DONG THU 3(CAT TRUC DUNG TAI 2,
'DIEM): ");

READLN(T[K,3]);

(K=1: DONG DAT THEO PHUONG CHIEU DAI NHA}

{K=2 : DONG DAT THEO PHIUONG CHIEU RONG
NHAJ

END;

K:=1;

{VE 3 LOAI DAO DONG]

GD:=DETECT;

INITGRAPH(GD,GM, CA\BP\BGI');

IF GRAPHRESULT<>GROK THEN HALT;
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{(KHONG CO LOI DO HOA)
XX:=GETMAXX DIV 2;

YY=GETMAXY DIV 2;

FOR 1:=1 TO 3 DO

BEGIN

D1:=I;

CKY[K,I]:=T[K,I];

IF I=1 THEN DANGD1(K,XX,YY,D1,CKY);
IF 1=2 THEN DANGD2(K, XX, YY,D1,CKY);
IF [=3 THEN DANGD3(K,XX,YY,D1,CKY);
END;

SETTEXTSTYLE(1,0,1);{Viet ngang chu in nho}
SETTEXTJUSTIFY(1,1);{Viet chinh tam}

OUTTEXTXY(XX,YY-210,'DAO DONG THEO
PHUONG CHIEU DAI NHAY;

K:=2;
YY=YY+230;

FOR [:=1 TO 3 DO
BEGIN

D1-=1;
CKYIK,I]:=T[K,I];
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I I=1 THEN DANGD1(K,XX,YY,D1,CKY);
IF I=2 THEN DANGD2(K,XX,YY,D1,CKY);

IF [=3 THEN DANGD3(K,XX,YY,D1,CKY);
END;

SETTEXTSTYLE(1,0,1);{Viet ngang chu in nhoj
SETTEXTJUSTIFY(1,1);{Viet chinh tam/

OUTTEXTXY(XX,YY-210,,DA0O DONG THEG
PHUONG CHIEU RONG NHA");

READLN;

CLOSEGRAPH:

22: FOR J:=1 TO 3 DO

BEGIN

IF T[1,J]<>0 THEN BT[1,J]:=1.5/T[1,J];
IF BT[1,d] < 0.8 THEN BT{1,J]:=0.8;

IF BT[1,J] > 2.0 THEN BT[1,J]:=2.0;

IF T[2,J]<>0 THEN BT|[2,d]:=1.5/T[2,d];
IF BT[2,J] < 0.8 THEN BT[2,J]:=0.8;

IF BT[2,J] > 2.0 THEN BT[2,J]:=2.0;
END;

WRITE(DONG DAT CAP : );READLN(CDD);
IF CDD <= 7 THEN KCT:=0.1;

IF CDD =8 THEN KCT:=0.2;
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IF CDD >= 9 THEN KCT:=0.4;
WRITE(HE SO HU HONG CHO PHEP,
'"TU 0,12 - 1,0 : s READLN(K11);
WRITE(CHE SO GIAI PHAP KET CAU ',
"TU 0,5 - 1,5 : ) READLN(K22);
WRITE(HE SO GIAM CHAN °,

'TU 1,00 - 1,50 : );READLN(KP);
M1l:=1;

K:=1;

J:=1;

27: 1F K=1 THEN DR:='DATI;

WRITELN('BIEN DO DAO DONG THEO PHUONG
CHIEU ',DR,' NHA",

WRITELN(DAO DONG THU "J, ":');
FOR I:=1 TO ST DO

BEGIN

WRITE(TANG ',1,"(M):);
READLN(YBI1[LJ));

END;

J:=J+1; IF J<3 THEN GOTO 27;
M1:=2;M2:=1;

K:=2;
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J=1;

29: IF K=2 THEN DR:=RONG";
WRITELN(CBIEN DO DAO DONG THEO PHUONG
CHIEU ".\DR, NHA";

WRITELN('DAO DONG THU ' J, ":";

FOR I:=1 TO ST DO

BEGIN

WRITE(TANG " 1(M):"); READLN(YB2[L,J]);
END;

J=J+1;IF J<3 THEN GOTO 29;

M2:=2:

30: FOR J:=1 TO 2 DO

FOR I:=1 TO ST DO

BEGIN

YDVI1[LJ]:=YB1[I,J];

YDV2([L,J]:=YB2[L,J];

END;

WRITELN(LST,”");

WRITELN(LST, TINH DONG DAT ";
WRITELN(LST, DONG DAT CAP :',CDDy;
WRITELN(LST, HE SO XET TOI SU ',

'HU HONG CHO PHEP K1="K11:4:2);
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WRITELN(LST, HE SO XET TOI CAC ',

'GIATI PHAP KET CAU K2="'K22:4:2);

WRITELN(LST,' HE SO GIAM CHAN’

"'KGC =" KP:4:2);

WRITELN(LST,™);

FOR K:=1TO 2 DO

BEGIN

if K=1 THEN DR:='DAI",

if K=2 THEN DR:="RONG";

WRITELN(LST,’ CHU KY DAO DONG",
"THEO PHUONG CHIEU

,DR," NHA *);

WRITELN(LST,, e '

b

WRITELN(LST," : DANG DAO DONG,
' :CHUKY :1,5/Ti ",

kJ

WRITELN(LST,  ceeeeeene. :

WRITELN(LST, !
! : : R
FOR I:=1 TO 3 DO
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BEGIN
WRITELN(LST,'
I:2) : " TIK]I]:6:4, :
BT[K,1]:6:4, );
END;
WRITELN(LST,'
WRITELN(LST,'
WRITELN(LST,");
END;

K:=1;

J:=1;

21: T1:=0;

T2:=0;

FOR I:=1 TO ST DO
BEGIN

T1=T1+PT{I}]*YB1[L,J];

: DANG THU ',

T2:=T2+PT[I1*YB1{L,J}*YB1[L,J];

END;

FOR I:=1 TO ST DO NT1[LJ]=YB1[I,J]*T1/T2;
FOR I:=1 TO ST DO{CHI SO SAU CUA NT1 LA DANG

DAO DONGY
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BEGIN
Ck1[I]=KCT*K11*K22*KP*BT[1,J]*NT1 (LdJ];

FK1[I:=Ck1[I*PT);{CHI SO DUNG TRUOC CUA BT
LA PHUONG}

END;

25: J:=J+1; IF J=3 THEN GOTO 24;

FOR I:=1 TO ST DO CL1[I]:=Ck1{I];
GOTO 21;

24: FOR I:=1 TO ST DO

BEGIN
Ck1[I]:=SQRT(SQR(Ck1[I])+SQR(CL1[I]);
FKIf1}:=Ck1[{I]*PT[I];

END;

K:=2;J:=1;

31: T1:=0;

T2:=0; -

FOR I:=1 TO ST DO

BEGIN

T1:=T1+PT[]*YB2(LJ];
T2:=T2+PT[I]*YB2[L,J]*YB2[LJ];

END;

FOR I:'=1 TO ST DO NT2[,J]:==YB2[L,J]*T1/T2;
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FOR I:=1 TO ST DO

BEGIN
Ck2[1}:=KCT*K11*K22*KP*BT[2,J]*NT2[LJ];
FK2[I]:=Ck2[]*PT(I];

END;

35: J:==J+1; IF J=3 THEN GOTO 34;

FOR I:=1 TO ST DO CL2[I]:=Ck2[I];
GOTO 31;

34: FOR I.=1 TO ST DO

BEGIN
Ck2[1]=SQRT(SQR(Ck2[I)+SQR(CL2[I])):;
FK2[1]:=Ck2[I]*PTI[I];

END;

32: Ki=1;

FOR J:=1 TO M1 DO

BEGIN

if K=1 THEN DR:='DAI’;
WRITELN(LST,";

WRITELN(LST, BIEN DO DAO DONG’,
'THEO PHUONG CHIEU ' ,DR,' NHA :");
WRITELN(LST, DAO DONG', 'THU " J,):";
WRITELN(LST, et ,
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WRITELN(LST, : TANG : CAO DO : H TANG -,
‘T.LUONG : BIEN DO : Nki );

WRITELN(LST,! oo, ,

R Aaineber Ll D;

WRITELN(LST, O !,

' : : : );

FOR I:=1 TO ST DO

WRITELN(LST, L2t

CD{IJ:5:2, - HT[1}:5:2, ' PT[]:7:2, ",
YB1[LJ]:7:4, : " NT1{I,J}:7:4, ";
WRITELN(LST, D !
' : : : *)s
WRITELN(LST, = o '

K:=2:

FOR J:=1 TO M2 DO

BEGIN

if K=2 THEN DR:="RONG";

WRITELN(LST,";

WRITELN(L.ST, BIEN DO DAO DONG,
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*THEO PHUONG CHIEU '
DR, NHA 1);
WRITELN(LST, =~ DAO DONG', 'THU'J,":"):

WRITELN(LST,!  —cceceeeemmemeeno '
L !);

WRITELN(LST, : TANG : CAO DO : H TANG
'TLUONG : BIEN DO : Nki )

WRITELN(LST,  eeeceerememeeeees '

e e e l);

WRITELN(LST,' SR

' : : );

FOR 1:=1 TO ST DO

WRITELN(LST,' N [
CD{I]:5:2," : " HT[1]:5:2, :'PT[1]:7:2, :', -
YB2(LJ]:7:4," : \NT2[1,J]:7:4," :;

WRITELN(LST,' : : : 2
' : : ")

WRITELN(LST,! oo Y
Y e e e e f);

END;

WRITELN(LST,");

K:=1;
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{\VE 3 LOAI BIEN DO DAO DONG
GD:=DETECT; .
INITGRAPH(GD,GM,'C:\BP\BGI"):

IF GRAPHRESULT<>GROK THEN HALT;
(KHONG CO LOI DO HOA)
XX:=GETMAXX DIV 2;

YY:=GETMAXY DIV 2;

FORI:=1TO 2 DO

BIENDOD(ST XX,YY,LLHT,YDV1);
SETTEXTSTYLE(1,0,1);{Viet ngang chu in nho}
SETTEXTJUSTIFY(1,1);{Viet chink tam}

OUTTEXTXY(XX,YY-210,BIEN DO DAO DONG
THEO PHUONG  CHIEU DAI NHAY;

K:=2;

YY:=YY+230;

FOR I:=1 TO 2 DO BIENDOD(ST,XX,YY,I,LHT,YDV2);
SETTEXTSTYLE(1,0,1):{Viet ngang chu in nho}
SETTEXTJUSTIFY(1,1);{Viet chinh tam}

OUTTEXTXY(XX,YY-210,'BIEN DO DAO DONG
THEO PHUONG CHIEU RONG NHA");

READLN; CLOSEGRAPH;
WRITELN(LST, TAI TRONG DONG DAT ',
"TAC DUNG LEN MUC SAN TUNG TANG):
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WRITELN(LST,’ (THEO PHUONG ',
"VUONG GOC VOI CHIEU RONG NIIA));

WRITELN(LST,,  eeeeeemmeemeeemeees ]
Y e o o o o l);
WRITELN(LST, : TANG : CAO DO +,

'HTANG : PT(T) : Cki :TTDD(T):);
WRITELN(LST,  coeoeormeeeeeeeens :

WRITELN(LST, T !
' : : : R

FOR 1:=1 TO ST DO
WRITELN(LST, L2 o,
CD[1]:5:2, : " HT[1]:5:2, :",PT[1]:7:2,
' UCk1H]6:4, " FKI[I]:7:3, 2,

WRITELN(LST, O .

' : : : 'Y

WRITELN(LST,! e "
oo );

WRITELN(LST,");

WRITELN(LST), TAI TRONG DONG',

' DAT TAC DUNG LEN MUC SAN TUNG TANG');
WRITELN(LST,' (THEO PHUONG',
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' VUONG GOC VOI CHIEU DAI NHA)Y;

WRITELN(LST,! . ,
e );
WRITELN(LST,’ : TANG : CAO DO -,
"HTANG : PT(T) : Cki :TTDD(T) :);
WRITELN(LST, e ,
e ;
WRITELN(LST, S o

' : X : N,

FOR I:=1 TO ST DO

WRITELN(.ST, SN b/ AR

CDI[1]:5:2," : " HT[1]:5:2, :*,PT[1):7:2,
"1 LCk2{I):6:4, L\ FK2(1):7:3, Y

WRITELN(LST,' - !y
B : : %
WRITELN(LST, . '
e e et l);

{VE TRONG LUONG TANG;DONG DAT THEQ 2
PHUONG!

GD:=DETECT;
INITGRAPH(GD,GM,'C:\BP\BGI":
IF GRAPHRESULT<>GROK THEN HALT;
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{(KHONG CO LOI DO HOA}
XX:=GETMAXX DIV 2;
YY:=GETMAXY DIV 2;
TRONGL(ST XX, YY,2,HT,PT);
DONGDAT(ST XX,YY,2, HT,FK1);
YY:=YY+200;
TRONGL(ST,XX,YY,3,HT,PT);
DONGDAT(ST,XX,YY,3,HT , FK2);
END;

READLN;

CLOSEGRAPH;

23: writeln(’ DA TINH XONG"); READLN;
END.
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Chuong V

SU DUNG CHUGNG TRiNH
"TINH GIO PONG VA PONG DAT"

§5.1. DAC DIEM CUA CHUONG TRINH

Chuong trinh "Tinh gié déng va déng dat”,
gia da lap trinh bdng ngén ngit TURBO PASCAL
V7.0, 1a ngén ngii thuat giai, c6 tinh ciu tric chat
ché, sang sua, 1a mot trong cac ngoén ngii phé bién
nhét, thich hdp véi nhiéu tng dung khoa hoc k¥
thuat. Véi gin 1200 dong lénh (toan bs LITS giéi
thiéu ¢ Chuong IV). Chuong trinh gém chuong trinh

chinh, nhiéu chuong trinh con ham va chuong trinh
con.

Chuong trinh duge tinh trong moé1 truong
DOS,WINDOWS. Viée dua sé héu vao tinh toan dwuéi

dang "hoi, dap", tao cho ngudi sit dung dé dang, tranh
duge nham 1an.

V6t su hoé trg tinh toan cta SAP2000, ETABS
(Cae chuong trinh nay cho ta trong lufo‘ng cua cac
tang, chu ky dao dong riéng va bién d6 dao dong &
muc san tdng) chuong trinh ty déng hoa tinh toan,
cho két qua tai trong dong dat va gié dong tap trung
tal cac muc san tdng
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Két qua duge dua ra dudi dang biéu bang va hinh
vé, thuan tién cho thuyét minh tinh toan thiét ké cong
trinh nha cao ting.

Trong chudng trinh, thuit toan tinh @6 dong
theo quy pham Viét Nam TCVN 2737-1995, TCXD
229:1999; dong dat theo CHIIM I1-7-81 (cua Lién X8
trude day).

Chuong trinh da duge st dung dé tinh toan thiét
k& mot s6 cong trinh thic t& nhu " Tru s cong an tinh
Lao Cai", "Nha chung cu cao ting khu viin céng quan
dd6i Mai Dich” va da duge Céng ty tu van cong nghé
thiét bi va kiém dinh xdy dung - Bé Xay dung thim
dinh.

Pham vi tinh toan cia chuong trinh rit da dang.
C6 thé tinh toan coéng trinh chiu c¢a tai trong gié dong
va tal trong dong dét; chi tinh gié déng hoac chi tinh
dong dat; cé cong trinh chi tinh gié tinh.

§5.2. Vi DU TiNH TOAN

5.2.1.Vidu1

1. S6 liéu ban dau: Xac dinh tai trong déng dat
cho céng trinh "Tru 6 céng an tinh Lao Cai", theo cac
6 liéu nhu sau :

- Céng trinh cao 6 tang. Chiéu cao mdi tang la
3,6m, ting mdt cao 4,2m.
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- Chiéu rong :15m; chiéu dai : 56,4m.

- Ving gi6 Lao Cai : I-A, 4p luc gié tidu chuan q,
= 55 kG/m?.

- Dia hinh B; hé $6 d¢ tin cay : v = 1,2.
- Hé s8 khi dong : 0,8 (gi6 ddy); 0,6 (gi6 hiit).

- Cac s6 liéu do SAP2000 cung c4p cho trong
bang 5.1 va bang 5.2

Bang 5.1
’. Dang Chu ky dao déng theo phuong
" dao dong Chidu dai nha Chiu rong nha
Thir 1 2,8928 2,1133 N
;| Thit 2 0,9545 0,7146
! Tha 3 0,5850 04587
Bang 5.2
Trong Bién d6 dao dong theo phudng ]
Tang lugng Chiéu dai nha Chiéu rong nha
(T Dao déng Daogéng Dao 1d{)ng Daozdc)r;
1

1 940,3888 -0,01868 =0,04066 | -0,01815 0.,04279 ‘
2 798,0630 | -0,02795 | -0,03962 | -0,03037 0,04860
3 798,0630 | -0,03538 | -0,01639 | -0,04066 002798
4 802,41'60 -0,04C62 0,01602 | -0,04838 | -0,00819
5
6

! 569,3484 | -0,04341 | 0,04030 | -0,05361 | -0.04717
| 239,1952 | -0,04499 | 0,05821 | -0.05696 | -0.07896
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2. Két qua tinh todn do may dua ra
Tén céng trinh : TR[_J Cc3 CONG AN TINH LAO CAl
Hang muc : TiNH BDONG DAT
S8 liéu thidt ké :
TAI TRONG GIO w, = 55kG/m?
HE s& DO TIN CAY y=1,2
PIA HINH : B
CHIEU RONG NHA (m) = 15,00
CHIEU DAl  NHA (m) = 56,40
CHIEU CAO NHA (m) = 22,20
Téng tai trong gioé tinh (diy + hat) 1én tirng ting

(bang 5.3)
Bang 5.3
Tang Cao do Hé sd k TB(T} TLT)
1 4,20 0.85 4,94 18,56
2 7,80 0,95 473 17,77
3 11,40 1,02 5,10 19,18
4 1500 | 1,08 5,39 20,26
5 18,60 112 5,57 20,94
6 22,20 1,15 574 21,57
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TINH DPONG DAT

BONG DAT CAP : 7

HE SO XET TSI SUHU HONG CHO PHEP K, = 0,12
HE SO XET TOI CAC GIAI PHAP KET CAU K, = 0,50
HE SO GIAM CHAN Kge = 1,00

Chu ky dao dong theo phuong

chiéu dai nha (bang 5.4)

Bang 5.4
DA-NG DAO DONG CHU KY 1,5/T,
DANG THU 1 2.8928 0,8000
DANG THU 2 0,9545 1,5715
DANG THY 3 0,5850 2,0000

Chu ky dao dong theo phuong chiéu rong nha

(bang 5.5)
Bang 5.5
.DANG DAO BONG CHU KY 1,5T,
DANG THU 1 21133 0,8000
DANG THU 2 0,7146 2,0000
DANG THU 3 0,4587 2,0000
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Bién d6 dao dong theo phuong chiéu dai nha:
Dao dong thir 1 (bang 5.6)

Bang 5.6
Tang Cao do Htang Tiuong Bién dé NKki
1 4,20 4,20 940,39 -0,0187 (,5265
2 7.80 3,60 798,06 -0,0280 0,7878
3 11,40 3,60 798,06 -0,0354 09972
4 15,00 3,60 802,42 -0,0406 1,1449
5 18,60 3,60 569,35 -0,0434 1,2235
6 22,20 3,60 23920 -0,0450 1,2680

Bién d6 dao déng theo phuong chiéu dai nha:
Dao dong thi 2 (bang 5.7)

Bang 5.7
Tang Cao dd Htang Tlugng Bién do NK;
1 420 4,20 940,29 -0,0407 02721
2 7,80 3,60 798,06 -0,0296 0,2651
3 11,40 3,60 798,06 -0,0164 0,1097
4 15,00 3,60 802,42 0,0180 -0,1072
5 18,60 3,60 569,35 0,0403 -0,2697
6 22,20 3,60 23920 0,0582 -0,3896
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DAG DONG THEC PHUONG CHEEU DAl NHA

DaG Diel DONG TR 1
COMU KY F O 2i8928)

DAENG DAD DORG T 2
CORED BY T O O.95453

B DG DONDG TG 3
ICHUY KV T = $3.5850:

~ e
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/ e
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DAG DONG THES PHUQGNG THIEU RONG M

DarG Do DONG THRU L
LI MY Y = R, 5533

ar

DHNG DAD Dot Tl

ks K

N

",
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./

a

Ab B [ Rttt

e

Y
F 4

2 DANG DG DONG Tl 3
KV T o= fRCSNHY

Bién d6 dao dong theo phuong chiéu rong nha:
Dao dong thw 1 (bang 5.8)

Bang 5.8

Tang Cao do Htang T.luong Bién do Nk, .
1 4,20 4,20 940,39 -0,0181 0,4274

a o e W N

7,80
11,40
15,00
18,60
22,20

3,60
3,60
3,60
3,60
3,60

798,06
798,06
802,42
569,35
239,20

-0,0304
-0,0407
-0,0484
-0,0536
-0,0570

0,7151
0,9574
1,1392
1,2623
1,3412
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Bién d¢ dao dong theo phuong chiéu rong nha :
Dao déng thi 2 (bang 5.9)
Bang 5.9

Tang

Cao do

Htang

T.lugng

Bién do

Nk,

4,20 4,20

7,80 3,60
11,40 3,60
15,00 3,60

18,60 3,60

22,20 3,60

940,39
798,06
798,06
802,42
569,35

239,20

0,0428
0,0486
0,0280
-0,0082

-0,0472

-0,0790

0,2979
0,3384
0,1948
-0,0570
-0,3284

-0,5498
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Tai trong dong dat tac dung 1én

mirc san tiing tang

(Theo phuong vuéng géc véi chiéu rong nha) (bang 5.10)

Bang 5.10

Téng | Caodoé | Hng | PT(T) ck | TTDD(T) |
- 1 4,20 4,20 940,39 0,0428 3,387
2 7,80 3,60 798,06 0,0488 3,618
3 11,40 360 798,06 0,0280 3,908
4 15,00 3,60 802,42 -0,0082 4,484
5 18,60 3,60 569 35 -0,0472 3,644
6 22,20 3,60 239,20 -0,0790 1,700

Tai trong dong dat tac dung lén

miic san titng tang

(Theo phudng vubng goéc véi chiéu dai nha) (bang 5.11)

Bing 5.11

Ting | Caodo Htdng PT (T) Ck TTDD(T) |
p 4,20 4,20 940,39 | 0,0041 3,876
2 7.80 3,60 798,06 | 0,0053 4,243
3 11,40 3,60 798,06 | 0,0052 4115
4 15,00 3,80 802,42 | 0,0055 4,422
5 18,60 3,60 569,35 | 0,0072 4,115
8 22,20 3,60 23920 | 0,0092 2,205
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FRONG LUOKNG TaNG (T Tl THROHNG DOMG DATITX
LUUOHG GO OV Pl

239,195 ~ 1.700
569,348 -* 3.644
B2, 436 -¢ 4. a8q
798,063 -t 3,908
798,063 -q 3.616
d  van.389 ..¢ 3,367
i -
YROGNG LIGHG OG5 fRT TRONG DONG BRYLYY

LU GO0 DO MHEA

229.195 - 2. 205
5469.090 —.% Q.115
0z . 916 -. a.azz
TR - a. 115
296.063 -q a.z43
240, 309 - 2.876

-

5.2.2. Vidu 2

1. So liéu ban dau: Xac dinh tai trong gié (tinh +
dong) va tai trong dong dat cho céng trinh "Chung cu
sao tAng khu vin céng quan d6i Mai Dich - Ha Nai",
theo cac s6 liéu nhu sau :

- Cong trinh cao 12 tAng. Chiéu cao mdi tang la
3,3m; riéng tang 1 va tang 12 cao 3,6m.

- Chiéu rong :14,4m; chiéu dai : 57,85m.

- Vung gié Ha Néi : II-B, ap luc gié tiéu chuén q,
=95 kG/m?.

- Dia hinh B; hé s6 do tin cay : y = 1,2.
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- Hé s8 khi dong : 0,8 (gi6 day): 0,6 (gié hut).
- Cac s6 lieu do SAP2000 cung cép cho trong
bang 5.12 va bang 5.13

Bang 5.12
D_aﬁg Chu ky dac dong théo phudng |
dao dong Chigu dai nha ~ Chiéu réng nha |
Thir 1 1,(:‘;767 1,5211
Thit 2 0,4622 (,3892
Thixr3 0,231 0,2007

Bang 5.13

‘ [ “ Bién db dao déng theo pHu’dng

| Tang | Trong lugng Ii Chidu dainha Chidu réng nha
(M ' bao dong | Dac déng | Dao déng | Dao ddng

i 1 2 1 2
: 1 1628,45 0,00118 0,00477 -0,00117 0,00560
‘ 2 1602,25 0,00339 0,01184 -0,00333 0,01337
' 3 1602,25 0,00631 0,01893 -0,00623 0,02112
4 1602,25 0,00969 0,02435 -0,00967 0,02710
' 5 1602 25 0,01334 0,02683 -0,01346 0,02998
8 160225 0,01709 0,02565 -0,01746 0,02898
7 160225 0,02082 0,02071 -0,02154 0,02392
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8 1602.25 0,02442 0,01245 -0,02560
9 1602,25 0,02785 0,00178 -0,03957
10 1532,45 0,03107 -0,01019 | -0,03341
" 1639.80 0.03407 -0,02238 | -0,03706
12 1204,20 0,03569 -0,03396 | -0,03854

0,01520

0,00370

-0,00040 |
-0,02305

-0.04065

2. Két qua tinh toan do may duva ra

Tén cédng trinh : CHUNG CU M5 KHU VAN

CONG QUAN DOI MAI DICH

Hang muc : TINH GIO DONG VA DONG DAT

S lidu thiét ke :
TAI TRONG GI6 w, = 95kG/m”
HE SO PO TIN CAY y= 1,2
DIAHINH : b
CHIEU RONG NHA (m) = 14,40
CHIEU DAl NHA (m) = 57,85
CHIEU CAO  NHA (m) = 40,20
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Tong tai trong gio tinh (ddy + hut) 1én titng

tang (bang 5.14)

Bang 5.14
| Téng Cao db Heé s6 k TB(T) Tum |
I 3,60 0,82 6,82 2739 |
2 6.90 0,93 7.02 28,20
i 3 10,20 1,00 7.61 30,57
! 4 13,50 1,06 8,01 32,17

5 16,80 1,10 8,33 33,45
8 20,10 1,13 8,58 34,46
7 23.40 1,16 8,80 35,36
8 | 2670 1,19 9,03 36,27
9 30,00 122 9,25 37,17
10 33,30 124 9,40 37,77
T 36,60 1,26 9,55 38,38
12 2020 | 128 10,60 42,58

Chu ky dao déng theo phuong chidu dai nha

(bang 5.15)

Bang 5.15
\ Dang dao dang Chu ky Tan sé
F DANG THU 1 1,6767 0,5964
‘ DANG THU 2 0.4622 2,1636
DANG THU 3 0,2311 4,3271
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Chu kY dao dong theo phuong chiéu rong nha
(bang 5.16)

Bang 5.16

’7 Dang dac dong Chu ky Tan sd

DANG THU 1 1,521 0,6574

DANG THU 2 0,3892 2.5694
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Bién dd dao ddong theo phuong chiéu dai nha :

Dao dong thi 1 (bang 5.17)

Béng 5.17
Tang Cao d6 Htang Tlugng Bién do
1 3,60 3,60 1628,45 0,00118
2 6,90 3,30 1602,25 0,00339
3 10,20 3,30 1602,25 0,00631
4 13,50 3,30 1602,25 0,00969
5 16,80 3.30 1602,25 0,01334
6 20,10 3,30 1602,25 0,01709
7 23,40 3,30 1602,25 0,02082
8 26,70 3,30 1602,25 0,02442
9 30,00 3,30 1602,25 0,02785
10 33,30 3,30 153245 0,03107
11 36,60 3,30 1639,80 0,03407
12 40,20 3,60 1204,20 0.03560
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Bién d6 dao déng theo phudng chiéu réng nha:
Dao déng thit 1 (bang 5.18)
Bang 5.18

Tang Cao do Htang T.lugng Bién do

—

3,60 3,6 1628.45 -0,00117
6,90 33 1602,25 -0,00333
10,20 33 1602.25 -0,00623
13,50 33 1602,25 -0,00967
16,80 3,30 1602,25 -0,01346
20,10 3,30 1602,25 -0,01744

o2 B & IR - S /- B\
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Bang 5.18 (tiép theo)

Tang Cao d6 Htang | Tluong Bién d6
7 23,40 3,30 1602,25 | -0,02154
8 26,70 3,30 1602,25 | -0,02560 |
9 30,00 3,30 1602,25 | -0,03957
10 33,30 3,30 153245 | -0,03341
11 36,60 3,30 1639,80 | -0,03706
12 40,20 3,60 120420 | -0,03954

Tong tai trong gio (tinh + dong) lén mdc san

tiing tang

(G16 theo phuong vudng géc véi chidu réng nha)

(bang 5.19)
Bang 5.19
Tang Htang Tinh (T) | Béng(T) | Téng(T) |

1 3,60 6,82 0,24 7,06

2 3,30 7,02 0,69 7.71

3 3,30 7,61 1,28 8,89
4 3,30 8,01 1,96 9,97

5 3,30 8,33 2,70 11,03
6 3,30 8,58 3,46 12,04
7 3,30 8,80 4,21 16,02
8 3,30 9,03 4,94 13,97
9 3,30 9,25 5,64 14,89
10 3,30 9,40 6,01 15,42
14 3,30 9,55 7,06 16,61
12 3,60 10,60 5,43 16,03
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TR LSHEG S hMG (T ) BRI VURH + DING 55
{UUONG GOC C. ROHNS ks

la204.200 16,029
163%.800 16.610
1533.450 1%.A17
le0d. 250 14, 88Y
1B0E. 250 13.%6Y
1602.250 i3.01s
1602 .250 iz .03
lenz . 250 ii.027
1&02 . 250 9.970
1&02 .250 B.RES
L&G2 . 250 7.7T06
1hak. 450 - 20
L -
TRONG LUDNG TANS (T3 GEO TINM + DONHG (T3

VIRIOG QUL 0, DY NS
1204, 200 - 61,048
1635.800 g 61,543
1533 . 450 57.628
jena . asa 5%.%543
16ara . 250 S3. 178
i, g5 ag . TaAs
len2.250 A% . 305
lenz.250 -t A1.817
leD2. 230 36 .183
1e02.2350 34.437
LEn2 . 250 30.274
L&28 . 450 28 . 127

Téng tai trong gié (tinh + dong) 1én mic
san ting tang
(Gi6 theo phuong vudng gbc véi chiéu dai nha)
(bang 5.20)

Béng 5.20

Tang Htang Tinh (T) Pong (T) Téng (T)

1 3,60 27,39 0,74 28,13
3,30 28,20 2,07 30,27
3,30 30,57 3,87 34,44
3,30 32,17 6,01 38,18
3,30 33,45 8,36 41,82

a2 W N
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Bang 5.20 (tiép theo)

Tang Htang Tinh (T) Péng (T) Téng (T)
13 3,30 34,46 10,85 45,30
7 3,30 35,36 13,38 48,74
8 3,30 36,27 15,91 5217
9 3,30 3717 18,37 55,54
10 3,30 37,77 19,85 57,63
11 3,30 38,38 2357 61,94
12 3,60 42,58 18,46 61,05

Tinh déng dat
DONG DAT CAP : 7

HE SO XET TAI SUHU HONG CHO PHEP K, = 0,12
HE S XET TGI CAC GIAI PHAP KET CAU K, = 0.50
HE SO GIAM CHAN K, = 1,00

Chu ky dao déng theo phudng chiéu dai nha

(bang 5.21)

Bang 5.21
Dang dao dong Chu ky 1,5T,
DANG THU 1 1,6767 0,8946
DANG THU 2 0,4622 2,0000
DANG THU 3 0,231 2,0000
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Chu ky dao dong theo phuong chiéu réng nha

(bang 5.22)
Bang 5.22
Dang dao ddng Chu ky 1,5/T,
DANG THU 1 1,5211 0,9861
DANG THU 2 0,3892 2,0000
DANG THU 3 6,2007 2,0000

Bién do dao dong theo phuong chiéu dai nha:
Dao déng thit 1 (bang 5.23)

Bang 5.23

Tang | Caodd | Htang | Tluong | Bién dd Nk |
1 3,60 360 | 162845 | 0,00118 | 0,0463
2 6,90 330 | 1602,25 | 0,00336 | 0,133
3 10,20 330 | 160225 | 0,00631 | 0,2477
4 13,50 330 | 1602,25 | 0,00969 | 0,3803
5 16,80 330 | 160226 | 0,01334 | 0,5236
6 20,10 330 | 160225 | 0,01709 | 0,6708
7 23,40 330 | 160226 | 0,02082 | 0,8172
8 26,70 330 | 160225 | 0,02442 | 0,9585
9 30,00 330 | 160225 | 0,02785 | 1,0932
10 3330 330 | 153245 | 0,03107 | 1,2195
11 36,60 330 | 1639,80 | 0,03407 | 14,3373
12 | 40,20 360 | 120420 | 0,03569 | 1,4009
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HIEN DG DAG BONG THEQ FEUONG CHIEU DAF NHA

BUE B3 s DEINEG TRRD 5 BYEN 0O Al DoraE TH 2

i .,

¥

; Nl

Feeeed h
bedmLozom .}

;..f [R5 puni}

el | OB o | e o pesid ]

o l,‘ [E =TT ]
+ e o, ona
i - oL osR
i ;/ o, tRAaR

HEEN B0 DAl GONG THEOQ PULONG CHIFU HONG NHa

BUEN G G0 DONG THQ 8 BIER DU AU DU Trac

T, G. 0371 \ o
et 0.0332 o
4 C.0276 b,
et 0. 0256 2,
b Q.02 3
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Bién dé dao dong theo phuong chiéu dai nha :
Dao dong th@ 2 (bang 5.24)
Bang 5.24

Cao doé Htang Tluong | Bién doé Nk

o e w N

3,60
6,90
10,20
13,50
16,80
20,10

3,60
3,30
3,30
3,30
3,30

3,30

1628,45
1602,25
1602,25
1602,25
1602,25
1602,25

0,00477
0,01184
0,01893
0,02435
0,02683
0,02565

0,0934
0,2317
0,3705
0,4766
0,56251
0,5020
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12

23,40
26,70
30,00
33,30
36,60
40,20

3,30
3,30
3,30
3,30
3,30
3,60

1602,25
1602,25
1602,25
1632,45
1639,80
1204,20

0,02071

0,01245
0,00178
-0,01019
-0,02238
-0,03396

0,4053
0,2437
0,0348
-0,1894
-0,4380
-0,6647

Bién d6 dao dong theo phuong chiéu rong nha :
Dao dong thit 1 (bang 5.25)

Bang 5.25
Tang Cao dd Mtang Tlrong | Bién @ Nk,

1 3,60 3,60 162845 | -0,00117 | 0,0425
2 6,90 3,30 1602,25 | -0,00333 | 0,1209
3 10,20 3,30 1602,25 | -0,00623 | 0,2261
4 13,50 3,30 1602,25 | -0,00967 | 0,3509
5 16,80 3,30 1602,25 | -0,01346 | 0,4885
6 20,10 3,30 1602,25 | -0,01746 | 0,6337
7 23,40 3,30 1602,25 | -0,02154 | 0,7817
8 26,70 3,30 1602,25 | -0,02560 | 0,9291
9 30,00 3,30 1602,25 | -0,03957 | 1,0731
10 33,30 3,30 1532,45 | -0,03341 1,2125
11 36,60 3,30 1639,80 | -0,03706 | 1,3450
12 40,20 3,60 1204,20 | -0,03954 | 1,4350
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Bién d6 dao dong theo phuong chiéu réng nha:
Dao déng thit 2 (bang 5.26)

Bang 5.26
Tang Cao do Htang Tlugng Bién“dcf) NK,

1 360 3,60 1628,45 | 0,00560 0,1020
2 6,90 3,30 1602,25 | 0,01337 0,2435
3 10,20 3,30 1602,25 | 0,02112 0,3846
4 13,50 3,30 1602,25 | 0,02710 0,4935
5 16,80 3,30 1602,25 | 0,02998 0,5460
6 20,10 3,30 1602,25 | 0,02898 0,5278
7 2340 3,30 1602,25 | 0,02392 0,4356
8 26,70 3,30 1602,25 | 0,01520 0,2768
9 30,00 3,30 1602,25 | 0,00370 0,0674
10 33,30 3,30 1532,45 | -0,00940 | -0,1712
11 36,60 3,30 1639,80 | -0,02305 | -0,4198
12 40,20 3,60 1204,20 | -0,04065 | -0,7403




Tai trong déng dat tac dung lén

miic san tiing tang

(Theo phuong vudng goéc véi chiéu rdng nha)

(bang 5.27)

Bang 5.27

Tang Cao dd Htang PT (T Ck, TTDD(T)
1 3,60 3,60 1628,45 0,001 1,869
2 6,90 3,30 1602,25 0,0029 4,600
3 10,20 3,30 1602,25 0,0046 7,435
4 13,60 3,30 1602,25 0,0061 9,730
5 16,80 3,30 1602,25 (,0069 11,055
6 20,10 3,30 1602,25 0,0070 11,245
7 23,40 3,30 1602,25 0,0065 10,495
8 26,70 3,30 1602,25 0,0059 0,482
9 30,00 3,30 1602,25 0,0059 9,425
10 33,30 3,30 1632,45 0,0070 10,681
11 36,60 3,30 1639,80 0,0089 14,589
12 40,20 3,60 1204,20 0,0110 13,200
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FEOMG LAUONG TAMG (5

1204. 200
163%. 800
153%.450
Ahilz . 250
Ahilz . 250
Ahilz . 2510
ARAEE . 250
Ahibz . 250
160, 250
LRz . 2050
Ahilz . 250
AfhER., 350G

TROME LUOCMGE FOMG (6

1204. 200
1639 . 800
1522.450
1802 .250
1&02.2350
1e02. 250
1e02.250
1602 .250
a0z .250
le02.250
1e02.250
1&28. 450

Tai trong dong dat tac dung lén

miic san tiing tang

IRl THEODMG DONG DHRTITY
CUUaNG GOT O RONG  NiHG)

cAABBLLERLIRAE

13200
14,589
188t
Y. 425
GG
T, AEE
b1 L 4 1
.05
9.730
¥ 435
LB
T.H8Y

PRI RGN DUBG DRTITY
CUUONG GOC C. 061 NG

SN SS VIS

14,797
L5, 444
11,438
LA 1
Pid, d9L
11.183
LL.732
LL.473
L10.0353
F.69D
4.320
Z.0%4

(Theo phuong vuéng géc véi chiéu dai nha) (bang 5.28)

Bang 5.28

Tang Cao do Htang

PT (T)

Ck

TT DD(T)

1 3,60 3,60
2 6,90 3,30
3 10,20 3,30
4 13,50 3,30
5 16,80 3,30

1628,45
1602,25
1602,25
1602,25
1602,25

0,0012
0,0030
0,0048
0,0063
0,0072

2,034
4,820
7,699
10,055
11,473
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Bang 5.28 (tiép theo)

Tang | Caodé | Htdng | PT(T) Cki | TTDD(T)
6 20,10 3,30 | 160225 | 0,0074 | 11,792
7 23,40 3,30 | 160225 | 0,0070 | 11,183
8 26,70 3,30 | 160225 | 0,0064 | 10,291
9 30,00 3,30 | 160225 | 0,0064 | 10,256
10 33,30 330 | 153245 | 0,0075 | 11436
11 36,60 3,30 | 1639,80 | 0,0094 | 15444
12 40,20 3,60 | 120420 | 00123 | 14,797

118




TAI LIEU THAM KHAO

. TCVN 2737-1995 "Tat trong va tac déng. Tiéu
chudn thiét keé".

NXB Xay dung (soat xét lan 2)
. TCXD 229:1999 "Chi ddn tinh todn thanh phdn
ding cua tai trong gio theo TCVN 2737-1995".

NXB Xay dung, Ha Noi - 1999.
GS,PTS Ngoé Thé Phong (Chu bién) "Két cdu
bétong c6t thép”™ (Phan két cAu nha ciia).

NXB Khoa hoe va Ky thuat, Ha Ngi - 1996.
Quach Tuln Ngoc "Ngon ngit lap trinh PASCAL".

NXB Giao duc, Ha Ng1 - 1996.
Thuyét minh tinh toan " Nha chung cu cao tang
khu vian céng quan doi Mai Dich", do Vién Thiét
ké& - B Quéc phong thiét ké va két qua thé‘%m dinh
do Céng ty Tu van céng nghé thiét bi va kiém dinh
x4y dung - B6 X4y ding thuc hién, Ha N1 - 2005.

Chuong trinh may tinh SAP2000 v7.42, ETABS
v8.

119



MUC LUC
Trang
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Chuong I. Tinh toan g16 dong
§1.1. Gia tri tiéu chuféin thanh phin déng khi

f, > fL O
§1.2. Gia tri tidu chuan thanh phan déng khi
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§1.3. Gia tri tiéu chuén thanh phan déng khi

f, <fL <f, 10

Chuong I1. Tinh toan déng dat
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§2.2. Xac dinh hé s6 dia chan 11
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Chuong II1. Ngon ngit PASCAL cd ban duge s dung
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§3.4. Biéu thic

§3.5. Lénh gan

§3.6. Cau lénh diéu kién

§3.7. Vong lap

§3.8. Léch nhay vé diéu kién

§3.9. Lénh hop thanh hay lénh ghép

§3.10. Thu tuc vao ra dit liéu

§3.11. Chuong trinh con ham va
chuong trinh con

§3.12. Kiéu dit liéu ¢6 c&u tric mang

§3.13. D6 hoa trong PASCAL

Chuong [V. Chuong trinh " Tinh gi6 ddng
va dong dat"
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