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LOI GIOI THIEU

Tai liéu tham khao “Dé bai va hwong dén gidi bai tap I6n Sikc bén vit ligu - Co hoc
ket cau“ dwoc bién soan theo dung dé cuong “Chwong trinh giang day mon SBVL va
CHKC* do tiéu ban mon hoc cua bo giao duc va dao tao soan thao .

SBVL va CHKC cung cdp mét phan kién thire co sé cho cdc ky sie theo hoc trong cdc
truong dai hoc ky thudt nhu : thuy loi , xdy dung , giao thong ....

Hai mon hoc nay trang bi cho cdc sinh vién va cac ky sw nhitng kién thirc can thiét dé
gidi quyéet cdc bai todn thuc té tir cong viéc thiet ké , tham dinh . dén thi cong va la co so
cho viéc nghién curu cac mon ky thudt thuoc cac chuyén nganh khac.

Trong chuong trinh dao tao hai mon hoc nay , ngoai cac bai tap nho bo tri sau moi
chwong cua gido trinh , cdc sinh vién con buoc phai hoan thanh mot so bai tdp lon , co
tinh chat tong hop cac kién thirc co ban nhat , va dwoc bo tri theo tung hoc phan cia mon
hoc .

Pé gitip cdc sinh vién cing cé cdc kién thire ciia mén hoc va nam viing tirng buée gidi
quyét cdc yéu cau cia cdc bai tdp I6n trong chwong trinh dao tao cia hai mén hoc, chiing
t6i bién soan tai liéu tham khdo nay véi ddy di cdc bai tdp l1ém cia hai mén SBVL va
CHKC . Tai liéu nay bao gom hai phan , twong irng véi hai mén hoc . Phdn céng bién soan
nhu sau :

@ Phan I do ¢6 gido Nguyén Vii Viét Nga bién soan , bao gom 4 bai tdp I6n SBVL.
@ Phan 11 do cé gido Léu Moc Lan bién soan , bao gom 3 bai tgp lon CHKC.

Cdc bai tdp 16n ndy yéu cau cdc sinh vién phdi hoan thanh theo ding yéu cau cia
giao vién phu trach mon hoc , phu hop voi tung giai doan .

Trong méi phan cia tdi liéu ndy , déu bao gom : phan dé bai va phén bai gidi mau.

Trong phan bai giai mau , tai liéu ndy sé gidi thiéu cho cdc ban doc cdc bude gidi
ciing nhw cach trinh bay mét bai tap lon , nham cung co cac kién thirc co ban trudc khi thi
het mon hoc .

Tuy dd c6 nhiéu cé gdng trong qud trinh bién soan , nhung do trinh dé va thoi gian ¢é
han nén khong tranh khoi nhitng sai sot . Chung toi mong nhan dwoc nhiéu y kién dong
gop cua cdc ban dong nghiép , cac ban sinh vién va cdc ban doc , dé tai liéu nay ngay
cang dwoc hoan thién hon .

Xin chdn thanh cam on si quan tdm va nhiing y kién déng gop quy bdu ciia tdt cd cdc
dong nghiép da giup do chung toi rat nhiéu trong qua trinh bién soan tai liéu nay .

CAC TAC GIA



CAC YEU CAU CHUNG

| -YEU CAU VE TRINH BAY

= Trang bia trinh bay theo mau qui dinh (xem phan Phu luc cua tai liéu nay);

= Bai lam trinh bay trén khé gidy A4;
= Céc hinh vé trong bai lam ‘phéi ré rang, phai ghi day da cac kich thwéc va tai
trong da cho bang so Ién so do tinh;
= Cac buwdc tinh toan, cac két qua tinh toan, cac biéu d(‘)‘ noi lwc v..v... can phai
dwoc trinh bay rd rang, sach sé va theo bai mau (xem phan vi du tham khao cuta
tai liéu nay).
Il -YEU CAU VE NOI DUNG

= M6n Strc bén vat liéu cé 4 bai tap 16n sau :

1. Tinh d&c trwng hinh hoc ctia hinh phang

2. Tinh dam thép

3. Tinh c6t chiu lwc phire tap

4. Tinh ddm trén nén dan hoi.
= Mbén Co hoc két ciu c6 3 bai tap 16n sau :

1. Tinh hé tinh dinh

2. Tinh khung siéu tinh theo phwong phap lyc

3. Tinh khung siéu tinh theo phwong phap chuyén vi va phwong phap phan
phéi mémen
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BAI TAP LON SO 1
TINH DAC TRUNG HINH HOC CUA HINH PHANG

BANG SO LIEU BAI TAP LON SO 1

STT] a(cm) | h(cm) | R(cm) | ¢(cm) | D(cm) | Bxbxd (mm) NI N° [
1 15 15 15 12 24 180x110x10 27a 27
2 18 27 18 14 26 250x160x20 20 20a
3 10 18 20 16 24 125x80x7 30 30
4 14 24 26 20 25 125x80x10 33 33
5 20 18 16 14 26 140x90x8 40 40
6 19 21 18 14 22 140x90x10 45 24a
7 18 24 20 22 26 160x100x9 24 24
8 15 18 24 20 25 160x100x12 24a 24
9 20 21 22 18 24 180x110x12 27 27
10 22 18 25 18 22 200x125x16 22 22a
11 20 24 26 24 25 250x160x18 22a 22
12 22 24 24 20 20 250x160x20 22a 22

Ghi chu: Sinh vién chon nhirng s6 liéu trong bang sé liéu phu hop véi hinh vé
clia minh.

YEU CAU VA THU TU THUC HIEN

Yéu cau:

Xac dinh cac mé men quan tinh chinh trung tdm va phwong cla cac truc quan
tinh chinh trung tdm ctia hinh phang da cho. Giai bang hai phwong phap: giéi tich
va doé giai.

Cac bwérc giai:

1. X4c dinh toa dé trong tdm cta hinh phang:

= Chon hé truc ban dau xoyo tuy y

= Xac dinh toa d6 trong tdm va tinh cac dién tich, cac mé men tinh cua tirng
hinh thanh phan v&i hé truc ban dau da chon,

= Dung cbéng thire xac dinh trong tdm C(xc,Yc):

ZSYO . _ ZSXO
SF ye= SF

Xc =



2. Tinh cac mé men quan tinh chinh trung tém:

= Chon hé truc trung tdm XCY (di qua trong tdm C va song song v&i hé truc
ban dau). Xac dinh toa do trong tdm cla tirng hinh thanh phan déi véi hé truc
trung tam XCY.

= Tinh cdc mdé men quan tinh trung tdm cla tirng hinh thanh phan (J%, J4
va J' ) lay véi hé truc XCY bang cach dung cong thirc chuyén truc song song. Tw
do tinh cac m6é men quan tinh trung tdm cla toan hinh (Jx, Jv, Jxy).

= Tinh md men quan tinh chinh trung tdm Jmax, min bang hai phwong phap:

a) Phuong phap giai tich:

Dung céng thirc xoay truc d& xac dinh mé men quan tinh chinh trung tam va
vi tri cia hé tryc quan tinh chinh trung tam (Jmax, Jmin Va 0lmax)

2
JImax,min = JX +JY i\/(JX%JYj +J§(Y

2

J J
tg tmax = — XY XY
Jmax _JY JX _Jmin

b) Phwong phap dé giai:

Dwa vao cac gia tri Jx, Jv, Jxy da tinh dwoc & trén, vé va s&r dung vong tron
Mo quan tinh d& xac dinh mé men quan tinh chinh trung tdm va vj tri ctia hé truc
quan tinh chinh trung tdm (Jmax, Jmin VA Glmax)-
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Vi DU THAM KHAO

De bai:

Xac dinh cac mé men quan tinh chinh trung tdm va vi tri hé truc quan tinh

chinh trung tdm cud hinh phang cho trén hinh 1.1, biét:

Thép goc Bxbxd: 250x160x20(mm); D = 20 cm; ¢ = 20 cm; R = 24cm.
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., R=24cm | D=20cm b=16 cm
A 1 A |
Hinh 1.1
Tra bang thép qoc co:
B =250 mm F = 78,5 cm? Xo = 3,85 cm Ju =949 cm*
b =160 mm Jx = 4987 cm* Yo = 8,31 cm tg a = 0,405
d =20 mm Jy =1613 cm*
3,85

10,191

%

28,3

| Hinhl.2
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Bai lam:
1. Xac dinh trong tam:
Chon hé truc ban dau xeyo nhw hinh vé&: xem hinh 1.2.

Chia hinh phéng da cho thanh 3 hinh (xem hinh 1.2), kich thwéc va toa do
trong tdm cuda tirng hinh thanh phan 14y véi hé truc ban dau la:
- Hinh 1 (ch®r nhat):
bi=b+D+R=16+ 20+ 24 =60 cm;

h1 =20 cm;
x1 =30 cm;
y1 =10 cm;
04 (30,10 ); Fy = by.h;=1200 cm?;

S =Fy. y; =1200.10 = 12000 cm®
S{" = Fy. x; = 1200. 30 = 36 000 cm”
- Hinh 2 (1/4 tron): R =24 cm;

Toa dd trong tam cua 4 tron véi hé truc di qua trong tam hinh tron la:

; R _ 424

X2=Y2=i—ﬁ —m =10,191 cm
— X2 = R—x"=24-10,191 = 13,809 cm
—> y2=c+Yy =20+ 10,191 = 30,191 cm >
0, ( 13,809; 30,191); F, = n.R?% 4 = 452, 16¢cm?; | Ig
S@ = F, y, = 452,16. 30,191 = 13 651,162 cm® 10,191
S{? =F,. x; = 452,16.13,809 = 6 243,877 cm® Hinh1.2a

- Hinh 3 (thép goc): str dung cac gia tri tra bang thép & trén, ta co
X"3 = 3,85 cm
y'3=8,31 cm
x3= R+ D+ x; =24+ 20+ 3,85cm = 47,85 cm
y3=c+ y;=20 + 8,31 = 28,31 cm
05 (47,85; 28,31); F3 = 78,5 cm”.
S®) =F;.y;=78,5. 28,31 = 2 222,335 cm®
S{® = Fs. x3 = 78,5. 47,85 = 3 756,225 cm®
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Bang két qua tinh toan

i X; (cm) y; (cm) Fi (cm’) S! (emd) S!, (cm’)
1 30,000 10,000 1200,00 12000,000 | 36 000,000
2 13,809 30,191 452,16 13651,162 | 6243,877
3 47,850 28,310 78,50 2222335 3 756,225
Téng 1730,66 27873,497 46 000,102

Toa do trong tam:

" m 2S\o _ 36000 + 6243877 + 3756225 _ 46000,102
o= - -

>F,

Yoz ZSiXO _ 12000 + 13651162 + 2222,335 _ 27873,497
o= = =

1200 + 45216 + 78,5

1730,66

>F,

1200 + 45216 + 78,5

1730,66

— Xc =+ 26,58cm

— Y¢c =+ 16,106 cm

Toa dé trong tm trong hé truc ban dau xey, la: C(+26,58; +16,106)

2. Tinh cac mé men quan tinh trung tam:

Chon hé truc trung tdm XCY nhw hinh vé: Xem hinh 1.3.

4 Y

AY

©

§ $XS z

C 12,771 3,42

. 26,58 cm

L

21,27

1

Hinhl.3
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a. Toa do trong tdm cua tirng hinh thanh phén déi véi hé truc trung tdm XCY

la:
Hinh a;(cm) b; (cm)
1 3,420 - 6,106
2 -12,771 14,085
3 21,270 12,204

b. Tinh m6é men quan tinh cta tirng hinh thanh phan doi voi hé truc trung tam
XCY: Dung cbng thtrc chuyén truc song song.
- Hinh 1: chir nhat

3
IO = IO 4 b2F = 60.207 (—6,106)%.1200 = 40 000 + 44 739,883
- J) =84 739,883 cm*
3
JP =90 1 a2F, = 20-60° 3 42)21200 = 360 000 + 14 035,68
- J{) = 374 035,68 cm*
JQ) = aibiFy = (3,42)(- 6,106) 1200 = - 25 059,024 cm®
- JQ, =-25059,024 cm*

- Hinh 2: 1/4 tron
Tinh mé men quan tinh J® va J\2 14y voi hé truc trung tam cta hinh 1.2

1) = @) = | =R _(ﬁf nR?
X y 16 3n 4

N J? = ) = 0,19625R* - 0,14154R* = 0,05471R*

X

vay: J@ = J@ + b,2F,=0,05471R* + b,%F,
J?) = 0,05471. 24* + (14,085)°. 452,16 = 18 151,464 + 89 702,765
- J& =107 854,23 cm* y
Tuong tw: JP = J® + a,%F,
J?) =0,05471. 24% + (-12,771)%. 452,16

=18 151,464 + 73 746,59
- J?) =91 898,054 cm*

\\\\\\

Hinhl.3a

Ap dung cong thire: J) = I +a,b,F,
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Ta co:

@ =R
X2Y2 8

J(2)

X2Y2

4R 4R nR?
3.t 3.1

+(0,125R* — 0,14154R*) = ¥0,01654R*

Trwong hop nay tg amax < 0 nén JiZ2 , = 0,01654R*, Idy dau > O:
J@ = 0,01654R* + azbyF, = 0,014654.24% + (14,085).(-12,771).452,16
J@) =5487,575 - 81 334,328 =-75 846,753 cm”
- Hinh 3: thép goc
J) = 4987 + b3 F, = 4987 + (12,204)°.78,5 = 4987 + 11 691,606
- J®) =16 678,602 cm*
JP) =1613 + a5 F, = 1613 +(21,27)°.78,5 = 1613 + 35 514,412
- JP) =37 127,412 cm* JERA
Sy = JGys +asbs Fs )
Ap dung céng thirc:

Jyy

tg dmax =

min X

1 A (3) 2 1(3) ’
Vi tg dmax > 0 nén JX3y3 <0, do do JX3y3 cua

thép goc la:
J<X33>y3 = (949 — 4987). 0,405 = - 1 635,39 cm*

JQ =IO +agbsFy =-1635,39 + (21,27).(12,204).78,5
- JQ) =-1635,39 + 20 376,957 = 18 741,567 cm

Bang két qua tinh toan

3} (em)

J, (cm®)

i 4
Jy (cm’)

a; (cm)

b; (cm)

40 000

360 000

0

3,42

- 6,106

18 151,464

18 151,464

5 487,575

-12,771

14,085

4 987

1613

1635,39

21,27

12,204

Ji (cm*)

Ji (cm?)

J ;(Y (Cm4)

84 739,883

374 035,68

- 25 059,024

107 854,23

91 898,054

-75 846,753

16 678,602

37 127,412

18 741,567

15



16

c. Tinh mé men quan tinh trung tdm cua toan hinh:
Jx = ZJ'X =84 739,883 + 107 854,23 + 16 678,602

N Jx =209 272,715 cm*
Jy = Y Jy =374 035,68 + 91 898,054 + 37 127,412
N Jy = 583 328,384 cm*

Ixy =D Jiy = -25 059,204 — 75 846,753 + 18 741,567
N Jxy = - 82 164,210 cm*

3. Tinh cac mé men quan tinh chinh trung tam:
2
Jmax,min = JX ;JY * \/(%j +J§(Y
_ 209272,715 +583328,384
2
A \/(209272,71 5-583328,384
K 2

Jmax,min

2
] +(—82164,210)?

Jmax,min -

792601,099 +\/(-374055,669
2 B 2

max = 396300,55 +204280,12 = 600580,67

Jmin = 396300,55 - 204280,12 =192020,43

o o - 82164,210 __ 82164210, oo
Jo —Jy  600580,67 -583328384  17252,29

2
j +(-82164,210)?

4. Két qua tinh toan:
Jmax = 600580,67 cm?*
Jmin = 192020,43 cm*
Omax 2 78°08°5”

Vong Mo trén hinh 1.4 dwoc vé voi:
209272,715 + 583328,384
2

- Tam: C ( ©0) - C (396300,55; 0)

_Ban kinh: R =\/[209272,715 —-583328,384

2
> j +(—82164,210)?

N R = 204280,12
- Cuc: P (Jy, Jxy) — P (583 328,384; - 82164,210)



Juv 4 Jnax = 600580,67 cm*

J_..= 192020,43 cm*

Min /

. ~ 78°08°5%

Jx =209272,715
/I

396300,55

I
Jy = 583 328,384

Hinh 1.4

Vi tri hé truc quan tinh chinh trung tam dwoc biéu dién trén hinh 1.5

Y Max

b

Min %\\\\

26.58 cm

4
Hinhl.5

©

| 777777
””ff%?”?}”y/////////////////

/%

" Jxy=82164,210
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BAI TAP LON SO 2
TINH DAM THEP

BANG SO LIEU BAI TAP LON SO 2

STT | P(KN) | M (KNm) | q(KN/m) a (m) b (m) ¢ (m)
1 24 40 18 0,8 1,8 0,9
2 20 52 16 0,7 1,4 0.8
3 36 54 12 1,0 1,2 0,8
4 22 50 14 1,1 1,4 1,4
5 40 44 10 0,8 1,6 1,1
6 30 42 22 0,7 1,4 0,7
7 32 56 15 0,5 1,2 0,9
8 28 46 20 0,6 1,2 1,2
9 26 38 24 0,9 1,8 1,2
10 20 62 16 0,5 1,5 1,0

Ghi chu: Sinh vién chon nhirng s6 liéu trong bang sb liéu phu hop véi hinh vé
cua minh.

YEU CAU VA THU TU THUC HIEN
Yéu cau:

Hay chon sbé hiéu mat cat cho dam lam bang thép chi | (Ino) dé& thod man diéu
kién bén ctia dam, biét [c] = 210 MN/m?.

Tinh chuyén vi tai mat c&t D.

Cac bwérc giai:

1. Chon so b6 mat céat:

= V& biéu d6 ndi lwc ctia so do tinh vai tai trong da cho (My, Qy)
= T biéu d6 My vé dwoc, chon mat cat nguy hiém cé | Mx | max

= Chon kich thwéc mét cét theo diéu kién bén clia (rng suét phap:

|Mx|max
[ =

Tir d6 tra bang thép dé dwoc s hiéu thép (N° 1) can tim.
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2. Kiém tra lai diéu kién bén khi cé ké dén trong lurong bén thén:
= \/& biéu db ndi lwc trong trwdng hop cd ké dén trong lwong ban than dam.

= Chon cac mat cat nguy hiém: tir biéu dé My va Qv chon ra 3 loai méat cét
sau:

* Mét cAt 6 [Mymax
* Mat cét 6 [Qylmax
* M&t cat co My va Qy cung 16n
(d6i khi 3 loai mé&t c&t nay trung nhau).
= Kiém tra bén cho dam tai cac diém sau:
* Diém c6 (rng suat phap 1&n nhét (tai cac diém trén bién ctia mat cat co
|MX|max)
Omax = M <[o]

X
* Diém c6 (rng suat tiép I1&n nhét (tai cac diém trén dwong trung hoa cuia

v, /8%]
Tmax = J:# < T]
Theo thuyét bén (rng suét tiép cuc dai thi: [¢] = %
Theo thuyét bén thé nang bién ddi hinh dang thi: [] = %

* Diém cb (rng suat phap va trng suét tiép déu kha I&n (diém tiép giap gitra
than va canh trén mat cat cé6 Mx va Qv cung Ién):
Theo thuyét bén (rng suét tiép cwc dai thi:

o = \1022 +4T§Y < [(7]

Theo thuyét bén thé nang bién ddi hinh dang thi:

Ctt = \/(522 +313, < [o]

= Néu mot trong cac diéu kién bén trén khéng thod man thi phai chon lai sb
hiéu thép, va kiém tra bén lai cho dam.
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3. Xéc dinh tng suét chinh:

= Tinh t&ng suéat chinh va phuwong chinh tai 5 diém dac biét trén mat cat co
My va Qy cung I&n (diém trén 2 bién, diém trén dwdng trung hoa, diém tiép giap
gitra than va canh) bang phwong phép gii tich

= Xac dinh ng suét chinh va phwong chinh tai 5 diém d6 bang phwong
phap vé vong Mo.

4. Tinh chuyén vi:

= Viét phwong trinh d6 véng va goc xoay cho toan dam bang phwong phap
théng sé ban dau.

= Tinh chuyén vi dirng va géc xoay tai mat cat D.
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