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Thiét ké hé dam thép ctia mit bang cong trinh nha (xem hinh v&), noi dung cong
viéc bao gdm:
- Lap mat béng két cAu, xac dinh céc kich thudc cua hé dAm
- Xa4c dinh cac truong hop tai trong tdc dung 1én hé dam
- Xéc dinh ni luc ctia dim, v& bicu d6 ngi luc M, V. Thiét ké lya chon tiét di¢n
dam; kiém tra dim theo trang thai giéi han thir hai.
- Thiét ké chi tiét lién két chiu cit dam phu-dam chinh; lién két mo men dam

chinh-cot.
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S6 liu thiét ké:

e Kich thudc cong trinh:

NhipL: | NhipL, | NhipLs | BudcB Tiét dién cot
(m) (m) (m) (m) (mm)

9 6 1.5 6 H500x300x8x12

e Tai trong:
- Tai trong thuong xuyén: san bé tong lip ghép va cac 16p ciu tao hoan thién
- Gia tri tiéu chuén cua tai trong tam thoi san: 2kN/m?

- Gia trj tiéu chuan cua tai trong tam thoi ban cong: 3kN/m?
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e Vit lidu:

Két ciu sir dung mac thép S235

Gioi han chay:  fy=235Mpa (véi thép c6 chiéu day dudi 16mm)
f,=225Mpa (v6i thép c6 chiu day tir 16mm dén 40mm)

Gidihanbén: = 360Mpa

Cuong d9 tinh todn cta thép theo gidi han chay: fye= fy/ym=224Mpa (ym= 1.05)

Cuong @6 tinh toan cua thép khi chiu truot: fi= 0.58fy¢= 130Mpa

Mo dun dan hoi:  E=2.06x10°Mpa

Hé s poat xong: v=0.3

M6 dun truot:  G=0.79x10°Mpa

Khéi luong riéng: p= 7850 kg/m?

Bu 16ng lién két sir dung cap bén 8.8, cip chinh xac cip B

Cuong do chiu cit tinh toan cta bu long: fuw= 332MPa

Cuong do chiu kéo tinh toan cua bu 16ng: fi,=448Mpa

Cuong do chiu ép mat tinh toan cua cAu kién duogc lién két: fo= 475Mpa

Que han sur dung loai E43

Cuong do kéo dit tiéu chudn: fyu= 430MPa

Cuong d6 chiu kéo tinh toan: fwr= 180Mpa

Tam san bé tong lap ghép str dung loai NCW1500x500x100 véi cac théng sd

nhu sau:

Chiéu dai tim: L= 1500mm

Chiéu rong tim: B&= 500mm

Chiéu day tAm: t= 100mm

Khéi luon riéng g= 1300 kg/m?

— — LOP HOAN THIEN
L — SAN BE TONG LAP GHEP
L — DAM THEP
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Hinh 1.1 Mt cit cdu tao san dién hinh

e H¢ so dicu kién lam vi¢c cua két cau (dam): y.= 0.9



I. Lap mat b%ng két cau, xac dinh cac kich thuéc ciia hé dam

Mat béng két cau 1a mat bﬁng thé hién céc cdu kién chju lyc ma trong qué trinh
nhan, chiu va truyén tai trong cac ciu kién d6 khong bi pha hoai. Cac cau kién can thé
hién la san, dim, cot, vach, 15i, hé giﬁng... Trén mat bflng két cau can thé hién cac thong
tin sau:

- Truc dinh vi dé xac dinh dugc vi tri cac cau kién trén mat béng

- Tén, kich thudc tiét dién va thong tin c6 lién quan cua cac cAu kién

- Y tuwong (hinh thirc) lién két cac cau kién

- Sy lam viéc ctia ban san, mép bién cua ban san, vi tri cac 16 md nhu thang bo,

thang may, hop k¥ thuat...

Cot thép tiét dién chir H 1a loai tiét dién lam viéc tdt theo mot phuong. Theo
phuong trong mit phiang ban bung, cot chiu udn tét va thuong dugc lién két cing véi
dam. Theo phuong vudng goc v6i ban bung, cot c6 d6 cting nhod nén thudng lién két
khép voi dam. Nha c6 mat bé“mg hinh chir nhat, phuong khde cua cdt duoc dat theo
phuong canh ngin (phuong ngang nha-phuong truc s6). Toan bd dam lién két voi cot
theo phwong ngang nha bang lién két cimg va 1a ddm chinh. Dam chinh va c6t tao thanh
hé khung ngang chiu lyc.

Két ciu san sir dung tdm san bé tong lap ghép gac 1én dam phu. Pay 1a loai san
1am viéc theo mét phuong, vi vy bd tri dim phu song song theo phuwong doc nha,
khoang cach giita cac dam phu bang (hodc bé hon) chiéu dai tAm san (Ls= 1500mm).
Dam phu lién két khép véi cot va voi dam chinh.

Pé chiu dugc tai trong ngang (gid, dong dat...) theo phuong doc nha, can bd tri
thém hé giing hoic khung/vach ctng. Tai liéu nay tap trung nghién ctru, thé hién phan
két cau dam san; vi vay cac cAu kién chiju luc theo phuong doc nha s€ khong dugc xét

dén.
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II. Xac dinh cac trong hop tii trong tac dung 1én hé dim
Trong pham vi thé hién cua tai liéu ndy, chi xét dén tai trong thudng xuyén va tai
trong tam thoi trén san; bo qua anh hudng cua tai trong gié va khong xét dén tai trong

dit biét (dong dat).

1. Tai trong thuwong xuyén

Bang tinh tai trong thuong xuyén dura trén cac 16p cau tao san.

Cac 16p cAu | Chiéuday | Khéiluong | Gidtritiéu | Hésddo | Gia tri tinh
tao (mm) riéng chuan g° | tin ciy (yg) | todn g"
(kN/m?) (kN/m?) (kN/m?)
Gach 14t nén 15 20 0.3 1.2 0.36
Vita 16t 35 18 0.63 1.3 0.819
San BTLG 100 13 1.3 1.1 1.43
Tran 0.3 1.3 0.39
Téng 2.53 3.0

2. Tai trong tam thoi

Loai san Gi4 tri tiéu chuan | Heé s6 do tin cay Gia tri tinh toan
p (KN/m?) (vp) p" (kN/m?)
San phong 2 1.2 2.4
San ban cong 3 1.2 3.6

III. Thiét ké dam phu d& san phong

1. Xac dinh so bd ndi lwe ciia dam

So d6 tinh toan dam phu 13 dim don gian nhip 1= B= 6m, chiju tac dung cua tai
trong phan bd déu tir san truyén vao. Tai trong tac dung 1én dam phu (chwa ké dén trong
luong ban than dam phuy):
q“ =(g" +p“)xL, =(2.53+2)x1.5=6.795kN / m
q"=(g"+p")xL, =(3.00+24)x1.5=8.1kN / m
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Hinh 1.3 So do truyén tdi lén dam phu
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Hinh 1.4 So do tinh todn dim phu
Noi luc tinh toan dam phu:
- Mo men udn 16n nhit (tai giira nhip):

Cg"'xI* 8.1x6

o =36.4kNm
8
- Luc cét 16n nhat (tai gbi):
73
y g XL _81x6_ 4y
2 2



2. Luwa chon tiét dién dam phu

Tuy thudc vao cong nang va di€u kién sir dung cua két cau, vi¢c tinh toan cau kién

chiu uén (dam) can dugc thyc hién khong ké dén hodc c6 ké dén bién dang déo. O day

stt dung loai dam cip 1, 1a ddm duoc tinh toan trong gidi han bién dang dan hoi.

M6 dun chong uon dan hoi yéu cau cua tiét dién dam phu:

M 36.4x10°

= =162500mm’ =162.5¢m’
fydyc 224 x1.0

ve _
W =

Lua chon tiét dién thép hinh cdn nong H300x150x6.5x9 c6 W >W* :

h= 300mm;bf =150mm;t , =9mm;t,, = 6.5mm;h, =282mm; R =13mm
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Hinh 1.5 Mt ciit tiét dién dam phu

bdac trung hinh hoc cua tiét dién da chon:

Dién tich tiét dién: 4 =46.8cm’
M6 men quan tinh dbi véi truc x-x: I =7209¢m’

Mo men quan tinh doi véi truc y-y: I, =508cm’*

Dbt

M6 men quéan tinh khi xoan tu do: 7, = 1.297’ =12.7cm’

Mb dun chéng uon dan héi cia tiét dién déi véi truc x-x: W, = 481cm’
Mo men tinh ctia phan ban canh d6i véi truc x-x: S = 196.43cm’

Mo men tinh ctia phan ban bung dbi véi truc x-x: S, =64.6cm’

Mo men tinh cua phﬁn tiét dién ddi véi truc x-x: S =26lcm’

Trong lugng trén 1m dai dam: g, =36.Tkg/m



3. Xac dinh chinh x4c ndi lwe dim
Tai trong tac dung 1én dAm phu c6 ké dén trong lwong ban than dam

q“ =6.795+0.367 =7.162kN / m
q" =8.1+0.367x1.05=8.5kN /m

Noi luc tinh toan dam:

- Mo men udn 16n nhat (tai giita nhip):

tt 2 2
M =4 _B3X6 3e s inm
8 8
- Luc cat 16n nhat (tai gbi):
y g xL_83%6_ o5 gy
2 2

- Vi tri c6 ddng thoi mé men va luc cit 16n (cach gbi twa a=L/4):

IV q"xax(l-a) 85x1.5x4.5

= = 28.6kNm
2

|4 :q” x(%—asz.le.SleﬂkN

4. Kiém tra lai tiét dién dim da chon

4.1.Kiém tra diéu kién bén
- Khi c6 tac dung ctia md men trong mot mit phang chinh:

6
M 38210 _ 504 4
W.f,7. 481x10°x224x0.9

- Khi c6 tac dung cua luc ct trong tiét dién:

VoS, 255x10°x261x10°

max — x

= 7 =0.121<1
It fv. 7209x10"x6.5x130x0.9

- Khi ¢6 tac dung dong thoi cua mdé men va lyc cat, kiém tra rng suat tuong
duong tai vi tri giao gitra ban cdnh va ban bung dam:

_ M, h, _286x10° 282

O, = X
I, 2 7209x10* 2

1

=56Mpa

VS, 12.7x10°x196.43x10°
It 7209%10*x6.5

T, =5.3Mpa
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087~/ =087 s 3x53 —0245<1

Soa¥e T 224%0.9

7, 53
fv. 130x0.9

=0.046 <1
K&t luan: dAm dam bao diéu kién bén.

4.2.Kiém tra diéu kién on dinh tong thé
Phia trén dam phuy 13 ban san bé tong lip ghép, san nay ké truc tiép 1én dam va
khong lién két chat v6i canh dam. Vi vay can kiém tra diéu kién on dinh téng thé dam
phu.
- Hé sb phu thudc vao lién két canh chiu nén (trudng hop khong co lién két):
k=1.0

- Chiéu dai tinh toan ctia dam: L,=6m

1 (LY 12.7 (600 2
a=k-t| L | =1.0x——x| — | =10
508 130

w=C (\/0.9505 1 6.09C? +5.78 2.47c2)

= 1.13><(\/0.95 x10+6.09%0.46” +5.78 —2.47 x 0.46) =3.467

Trong d6 hé s6 C, =1.13;C, = 0.46 4p dung cho truong hop dam don gian 2 dau
lién két khop, chiu tai trong phan bd déu, khong c6 diém lién két.
- Hésé ¢

2

I 2 5

o =y | £ 3467 2% x( 30)  206x10° _ 5 56,
I\ L, ) f. 7209 | 600 224

X

- Hésb @, =@, =0.562 (Ap dung cho trudng hop @ <0.85)
Kiém tra diéu kién 6n dinh tong thé cua dam:

M, 38.2x10° 07 <1
oW [y, 0.562x481x10°x224%09

K&t luan: ddm dam béo diéu kién 6n dinh téng thé.



4.3.Kiém tra diéu kién 6n dinh cuc bd

4.3.1. Piéu kién on dinh cuc bd ban canh dam

- Do manh quy udc phan vuon ctua canh dam:

— b _
pa fu _0.5x(150-65) [ 224 0263
TN E 9 2.06x10

- Do manh quy udce gidi han phan vuon cia canh dam:

— W.7. * % 0.
7 =057 —035 M:0.5><\/224”81“06”)9:0.796
. M, 38.2x10

Kétluan: 4, <4, nén dam dam béo di€u kién 6n dinh cuc bd ban canh.

4.3.2. Piéu kién on dinh cuc bd ban bung dim

- P06 manh quy udc ban bung dam:

Tk /fyd:282/ 224 03
Yt VE  65V206x10°

- P06 manh quy uéc gii han ban bung dam véi trudng hop dam thép hinh khong

cO ung suit cuc bo: A =35

Két luan: Z < anén dam dam bao diéu kién 6n dinh cyc bd ban bung; Z <3.2

nén ban bung khong can tang cirng bang cac suon cliing ngang.

4.4.Kiém tra diéu kién d6 vong ciia dam
- Do vong 16n nhat tai gitra ddm (didm don gian, chiu tai trong phan bb déu):

5 gL' 5 7.162x 6000

— = X : 7 =8.13mm
384 EI. 384 2.06x10°x7209x10

- Do véng cho phép ddi v6i dam phu:

[A]= L _ 6000 _,

=—-= =24mm
250 250

Két luan: A < [A] nén dam dam bao diéu kién do vong.
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IV. Thiét ké didm chinh

1. Xac dinh so bd ndi lrc ciia dam

Dam chinh lién két ciing voi1 cot. Trong pham vi nghién ctru cta sach, bo qua do

cing cua cot, gan ding xem lién két dam chinh véi cdt 1a ngam. Dam chinh chiu tac

dung cua tai trong do dim phu truyén vao.

§ PDPAL PDW PDPW PDW PDPW

N

N

1500 { 1500 1500 1500 { 1500 1500

Hinh 1.6 So dé tinh todn ddm chinh
Tai trong tir dAm phuy truyén 1én dam chinh duéi dang tai tip trung Ppr. Vi so d6
tinh c6 nhiéu tai tap trung (>5 tai tap trung), gan dung c6 thé quy doi vé tai trong phan
bd déu (chua ké dén trong luong ban than dam chinh).

g= ZPDP _ ZzVDP
L

L

V61 7V, 1a phan lyc tai gbi dam phu tac dung 1én dam chinh.

11



- Tai trong phan bd déu tiéu chuan:

pie _ o1 _ 71626

=21.49kN
DpP 2
g¢ =221 o Rk I m
- Tai trong phan b déu tinh toan:
it
po = Gor XL 856 _ o5 iy
DP 2
g =223 833N Im
Noi luc tinh toan dAm chinh:
- Taivitri géi tua:
1 2 2
Mo, =X 283X 01 o3Nm
12
it
po 24 XL 28359 10g 40k
2
- Tai vj tri giita dam:
1t 2 2
M, = g xI” _28.33x9 — 95.61kNm
24 24
V =0kN

2. Lua chon tiét dién dim chinh

2.1.Chon chiéu cao dim h
Chiéu cao dam h duogc chon dua vao diéu kién:
hmin < h < hmax

h=h,

Chiéu cao téi thiéu hmin 12 chidu cao dam bao dam du cimg, nghia 1a d6 vong
ctia ddm khong vuot qua d6 vong gidi han. Vi so dd tinh 1a dam 2 dau lién két
ngam, d6 vong 16n nhat & giira dam:
_ qtcl4
384E1

Tir d6 x4c dinh duoc (gan ding) chiéu cao hmin cia dim theo cong thirc sau:

12



I ZL&HL
"6 E Ay,

Al L 14 @ vong gidi han ctia dim chinh.
[ ] 400

it
Yy = qt = 2833 =1.186 13 hé sb vuot tai trung binh.
q° 23.88

h. :ixisx400x& =20.62cm
16 2.06x10 1.186

- Chiéu cao hy 12 chiéu cao ng véi trong luong thép 1am dam it nhét; gan dung
duoc xac dinh theo cong thirc sau:

=k |
f;/dtw

So bd chon chiéu day ban bung ty=8mm; k=1.2 d6i voi ddm t6 hop han; mo men

16n nhét trong dAm Mmax=191.23kNm

6
h, =k Mo :1.2><,/M =392mm
Sty 224x8

- Chiéu cao hmax 14 chiéu cao 16n nhat cta dim dé khong anh hudng dén khong
gian st dung bén duéi dam. Vi dang cong trinh dang xét, xem nhu chiéu cao
nay luén dugc thoa man.

Két luan: chon chiéu cao ddm h= 500mm (co thé chon h sai khac so véi hi dén

20%).

2.2.Chon chiéu day ban bung dam
Chiéu day ban bung dam chon so bd tw= 8mm. Kiém tra lai theo cong thuec:

3
¢ =8mm> Vo 3x127.49x10 397 mm

2hfy.  2x500x130x0.9

2.3.Chon kich thuéc ban canh dam

Dién tich tiét dién ban canh dam dugc tinh gin dang theo cong thirc:

=1230mm”*

hZ

Y [Mmaxh_twh3J 2 _(191.23><106><500_8x5003j 2

Ay =byt, = - % 2
2fr. 12 2x224%0.9 12 500

13



Kich thudc ban canh duoc lya chon theo mdt sd diéu kién cu tao dudi day:

Chiéu day ban canh nén chon 16n hon chiéu day ban bung: ¢ ,21,

Bé rong ban canh: b, =(0.2—0.5)h;b, >180mm;b, > h/10

Két luan: chon kich thuéc ban canh nhu sau t, =10mm;b, =200mm

= |
;
== .
LO <t
8
(@]
— 100 100

200

Hinh 1.7 Mt cit tiét dién dam chinh

Dic trung hinh hoc cta tiét dién da chon:

Dién tich tiét dién: 4 =78.4cm’
Mb men quén tinh d6i véi truc x-x: 1, =31386.1cm’*

M6 men quan tinh ddi véi truc y-y: I , = 1335.4cm*

Dbt

M6 men quan tinh khi xoan tw do: 7, =1.294+L =27 8cm*

Mo dun chéng udn dan hoi cua tiét dién ddi véi truc x-x: W, =1255.4cm’
Mo men tinh ciia phan ban canh dbi véi truc x-x: S, = 490cm’

Mo men tinh ctia phan ban bung dbi véi truc x-x: S, =230.4cm’

M6 men tinh cua phén tiét dién dbi véi truc x-x: S =720.4cm’

Trong lugng trén 1m dai dam: g, =615kg/m

14



3. Xac dinh chinh x4c ndi lwe dim
Tai trong tac dung 1én dam chinh c6 ké dén trong lwong ban than dam:

g =23.88+0.615=24.5kN /m
q" =28.33+0.615x1.05=29.0kN / m

Noi luc tinh toan dam chinh:
- Taivitri géi tua:

_g"xI? 29x9’

M_ =195.8kNm
12
it
yo 24 X299 130 sy
2
- Tai vi tri gitra dam:
1t 2 2
M, =X 299 o7 0nm
24 24
V =0kN

4. Kiém tra lai tiét dién dAm da chon

4.1.Kiém tra diéu kién bén

Khi ¢6 tac dung ciia mé men trong mot mit phing chinh:

M . °
me 195810 =0.774<1
W.fa7. 1255.4x10°x224%0.9
- Khi ¢6 tac dung cua luc cit trong tiét dién:
3 3
VS, 130.5x10°x720.4x10 _032<1

Lt fy. 31386.1x10*x8x130%0.9

Khi co6 tdc dung dong thoi ciia mo men va luc cat, ki€ém tra ing suat tuong
duong tai vi tri giao gilra ban canh va ban bung dam:

My, h, _ 1958x10° 480
I 2 31386.1x10* " 2

0,

=149.7Mpa

V.S 3 3
T ’ :130.5><10 ><4940><10 —25.5Mpa
1t 31386.1x10" x8

15



087 == 087 ; 2
Jor+30 =—L _J149.7> +3x25.5 =0.674<1
fave VT 224%09

no_ 235 _go18<1

£y, 130x0.9

Két luan: dAm dam bao diéu kién bén.
4.2.Kiém tra diéu kién on dinh tong thé

4.2.1. Kiém tra o6n dinh tong thé ciia dim chiu mdé men dwong
- Mo men duong 16n nhat: M. =97.9kNm
- Hé sb phu thudc vao lién két canh chiu nén trong nhip (trudng hop c6 lién két):
k=8.0
- Chiéu dai tinh toan ctia dim (bang khoang cach gitta cac dam phu): L g =1.5m

- Hésoa:

2

L.t 3 2 3

o i Lty 1+O.5hn31tw :8.0{1500“()] 1+0.5><490><38 0305
h,b, b, 490 % 200 200x10

h_=490mm 1a chiéu cao tinh toan cua tiét dién, ldy bang khoang cach giita tim
céc ban canh (h, =h—t,) khi c6 lién két.
- Hé sb w (ap dung trong trudng hop c6 hai hay nhiéu diém lién két chia nhip L

thanh cac doan déu nhau va 0.1< a <40):

v =225+0.070 =2.25+0.07x0.305=2.27

- HEéso ¢:

2
I(h ? s
yL ﬂ] E _ o, 13354 (49) L206x10° o o

w:w—— — = 2. X X
NI\ L, fa 31386.1 \ 150 224

h, =490mm 1a khoang cach gitra tim cdc ban canh (h x=h —tf), ap dung dbi voi
dam chir I t6 hop.

- Hésbd @, =1.0 (Ap dung cho trudong hop @, >0.85)
Kiém tra diéu kién 6n dinh téng thé ctia dam:

6
M. 97.9x10 0387 <1

oW, [y, 1.0x12554x10°x224x0.9
16




Keét luan: dam dam bao diéu kién 6n dinh tong thé chiu mé men duong.

4.2.2. Kiém tra on dinh tong thé ciia dim chiu m6é men 4m
- Mo men am 16n nhat: M, =195.8kNm
- He s6 phuy thudc vao lién két canh chiu nén trong nhip (truong hop khong cé
lién két): k=4.0
- Chiéu dai tinh toan cua dam, iy bang khoang céach tir gi dén vi tri c6 mo men

bang 0: L, =0.211/=0.211x9=1.9m

- Hésoa:

2
L.t 3 2 3
o=kl =L 1+O'5_hn31tw :4'0{%} 1+w =0.237
hmbf bft ) 500%200 200x10

h,_=500mm 1a chiéu cao tinh toan cua tiét dién, liy bang chiéu cao dam khi khong

cd lién ket.

- Hésoy:

w=C (\/0.9505 16.09C2 +5.78 —2.47C2)

= 1.25><(\/0.95>< 0.237+6.09x1.01° +5.78 —2.47><1.01) =1.251

Trong d6 hé sé C, =1.25;C, =1.014p dung cho trudng hop dam don gian 2 dau
lién két khép, chiu tai trong phan bd déu, khong co diém lién két.
- Hésb ¢

2
I (h ? s
(ol—t//—y[—”‘J E |55, 13354 (49) L206x10°

X
I\L, ) f. 31386.1 (190 224

h, =490mm 1a khoang cach gitra tim cdc ban canh (h x=h —tf), ap dung di voi
dam chir I t6 hop.

- Hésb @, =1.0 (Ap dung cho trudong hop @, >0.85)

Kiém tra diéu kién 6n dinh téng thé ctia dam:

6
M, 195.8x10 077471

oW, [y, 1.0x12554x10°x224x0.9

Két luan: dam dam bao diéu kién 6n dinh tong thé chiu m6 men am.

17



4.3.Kiém tra diéu kién 6n dinh cuc bd

4.3.1. Piéu kién on dinh cuc bd ban canh dim

- Do manh quy udc phan vuon ctua canh dam:

— b —
pad fu _05x(200-8) [ 224 0324
t, VE 10 2.06x10

- Do manh quy udce gidi han phan vuon cia canh dam:

— W7, 4x10°x0.
7 =057 —035 MZO.SX\/224X12554XI2 <09 _ o568
. M, 195.8x10

Kétluan: 4, <4, nén dam dam béo di€u kién 6n dinh cuc bd ban canh.

4.3.2. Piéu kién on dinh cuc bd ban bung dim

- P06 manh quy udc ban bung dam:

— ok
ot /e 480 [ 224 1978
i, VE 8 V2.06x10

- P06 manh quy uéc gi6i han ban bung dam véi truong hop dam t6 hop c6 dudng

han canh hai bén, khong co tmg suat cuc bg: % =35

Két luan: Z < anén dam dam bao diéu kién 6n dinh cyc bd ban bung; Z <3.2

nén ban bung khong can tang cirng bang cac suon cliing ngang.

4.4.Kiém tra diéu kién d6 vong ciia dam
- Do vong 16n nhat tai giita dam:

1 gL' 1 24.5%9000°

— - X : 7 =6.47mm
384 EI. 384 2.06x10°x7209x10

- Po vong cho phép d6i véi dam chinh:

[A]= L9000 _,

=—= =22.5mm
400 250

Két luan: A < [A] nén dam dam bao diéu kién do vong.

4.5.Thiét ké dwong han lién két canh va bung dam
Két cdu sir dung méc thép S235, que han N43, han tay.

18



- Cudng d6 tinh toan chiu cit theo kim loai dudng han: Sy =180Mpa
- Cuong d¢ tinh toan chiu cit theo kim loai bién nong chay:
S =0.45f =0.45%x360 =162Mpa
- Hé s6 phu thudc vao cong nghé han, chiéu cao duong han:
B, =078 =10

Igsfws 10X162

- Ty =0.78 <1 nén tinh toan theo kim loai duong han.

- Luc truot giita ban canh va ban bung dam trén 1 don vi chiéu dai:

VS, 130.5x10°x490x10’

T= -
I, 31386.1x10

=203.7N / mm

- Chiéu cao t6i1 thiéu ctia duong han goc:

T 203.7

h, > = = 0.898mm
"2B fyr.  2x0.7x180x0.9

Két luan: chon chiéu cao dudng han h, = 6mm (théa man &,

min

<hy <hpw)

V. Thiét ké lién két dam phu-dam chinh

Dam phu lién két voi dam chinh bang bu 16ng va ban ma. Lién két c6 dang nhu

hinh vé.

DC o DP
] | | Nym N/

44 | ‘
A + /.ﬁ |
4+ | p 14 XNa
& 4 |— e

|
[
\
\
\
\
\
\
\
|
20 J,Gl,gl,a o

Ds
h—-DP

ts” |

Hinh 1.8 Dang lién két dam phu-dam chinh
e Bu long lién két sir dung cap bén 8.8, cip chinh xéac cip B:
- Cudng do chiu cit tinh toan cta bu 1ong: fu= 332MPa

- Cuong d¢ chiu kéo tinh toan cua bu long: fu,=448Mpa
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- Cuong do chiu ép mat tinh toan cua cau kién dugc lién két: fo= 475Mpa

- Chon duong kinh bu 16ng d, = 20mm , dudng kinh 16 bu 16ng d, = 22mm

- Kha ning chiu cit ciia mot bu long:

Ny = Lo A,y

7. =0.9 hé s6 didu kién lam viéc ctia ciu kién.

7, =0.9 h¢ s6 diéu kién 1am viéc ctia lién két

n,=1.0 1a s6 luong mat cit tinh toan.

N, =332x3.14x10% x1.0x0.9%0.9/1000 = 84.4kN

- Kha nang chiu ép mat cia mot bu long:

Ny = fudy 21747,

Zt 1a tong chiéu day nho nhét ciia cic ban thép cing trugt vé mot phia. So bd
chon chiéu day ban mi lién ké 7, = 8mm (chon ¢, >, v6i tw la chiéu diy ban bung clia
dam phu). Vay Zt =6.5mm.

N, =475x20%6.5x0.9%x0.9/1000 = 50kN

- Kha nang chiu lyc (cét) cua mot bu 16ng:

N,

pomin = Min(N, s N, ) =50kN
e S0 bd chon ban ma, s6 lugng bu 16ng va bd tri nhu hinh v& (théa man cac
diéu kién vé khoang cach bu 16ng):
4 , 96 20 100

50,50
] -
& | A
‘ g (@] O
} < T8 T
<oy
‘ @]
|
3M20X65 ™
S
PL-T=8MM &
| LDc

Hinh 1.9 Lién két dam phu-dam chinh
20



e Luyc tac dung vao lién Kkét:

- Luc cit dau dam phu: ¥, , = 25.5kN

- Mo men léch tAm (tinh tir trong tAm cum bu 16ng lién két dén ban bung dam

chinh): M, =V, xe =25.5x166/1000 = 4. 2kNm

1. Kiém tra kha niing chiu luc ciia cum bu long:

Luc cat trong mdi bu 16ng gy ra boi luc Vpp:

V255

NY =222 g 5kN

n

Luyc cat trong mdi bu 1ong gay ra bdi mé men 1éch tim Mpp:

_ ML, _4.2x10°x140 30KV

Comy L 1x(1407)

Luc cét 16n nhit trong mot bu 1ong:

N = \/(N;)z +(N)) =857 +30° =31.18kN

KiémtraN <N,

Ny

Bu I6ng dam bao kha nang chiu lyc.

,min *

2. Kiém tra kha ning chiu lyc ciia swon do dam

VDP
‘ MDP
|4 ‘mmmmmﬁ
e | E
- Se |
PL—T=8MM
‘ LDC

Hinh 1.10 So db tinh swon dé dam
- Dién tich tiét dién thuc cua suon:
A4, =8x(240-3x22)/100 =13.92cm’
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- MO0 men quan tinh cia tiét dién thuc:

3 3
I, {8)(12240 —(3>< 8722 +2><8><22><702H/10000=747cm4

- MO0 dun chong udn cua tiét dién thyec:

W, = 74—7 =62.5cm’
12

S,n

- Kiém tra:

6
o oMo 420
W, 62.5x10

s,n

- Vo _ 25.5x10°
Y4, 13.9x10°

S,

087 2 2 087 2 2
Jo?+372 = J67.22 +3x18.32 =0.263 <1
fave w0 224x1

=18.3Mpa

7. =1.1 h¢ sb diéu kién 1am viéc khi kiém tra bén tiét dién giam yéu do 15 bu léng.

Két luan: suom d& dam dam bao kha nang chiu lyc.

3. Kiém tra kha ning chiu luc ciia duwong han

VD P

MDP
o
&
&
O O @
D 2

2 L
DC

Hinh 1.11 So db tinh dwon han

Suon d6 dam lién két véi dam chinh bang cac duong han vao canh va bung dam.

Thién vé an toan va dé don gian cho tinh toan, chi tinh duong han lién két vao bung dam

chiu luc, gdm 2 duong han (han hét chidu cao cua suon do).
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Két cdu sir dung méc thép S235, que han N43, han tay.
- Cudng d6 tinh toan chiu cit theo kim loai dudng han: Sy =180Mpa

Cuong do tinh toan chiu cat theo kim loai bién nong chay:

S =0.45f =0.45%x360 =162Mpa

H¢ s6 phu thude vao cong ngh¢ han, chiéu cao dudng han:

B, =078 =10
- Tysd P _0.7x180 _ 0.78 <1 nén tinh toan theo kim loai duong han.
B.f.,. 10x162
Chon chiéu cao dudng han h, =6mm(thbaman h, , <h <h, . ); chiéu dai tinh
toan cua duong han L =450-10 = 440mm .
- Ung suét trong dudng han do mé men giy ra:
6
r, = M, _ 6x4.2x10 = 15.5MPa
W, 2x0.7x6x440

- Ung suat trong dudng han do lyc cit gay ra:

3

_ Vo 25.5%10 — 6.9MPa

T 2%0.7x6x440
] .

- Kiém tra:

ry =5 +72 =\15.5" +6.9° =16.96MPa

Ty _ 1696 _011<1

fo7. 180x0.9

Két luén: duong han lién két suon d& dam dam bao kha nang chiu lyc.
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VI. Thiét ké lién két dam chinh-cot

Dam chinh lién két v6i cot bang bu 16ng va ban ma. Lién két c6 dang nhu hinh v&.

\

L, sl

T

tst

COT THEP 20%

\

Hinh 1.12 Dang lién két dam chinh-cjt

e Gia thiét tinh toén:
- Mo men udn M tac dung tai vi tri lién két dwoc phan phdi cho lién két canh va
lién két bung dam theo ty 1¢ thuan voi do cimg tiét dién ciia chung.
- Luc cat V tac dung tai vi tri lién két hoan toan do lién két bung dam chju va
dugc coi 1a phan bb déu cho cac bu 1ong.
e Luc tac dung tai vi tri lién Kkét:
M . =195.8kNm;V,,. =130.5kN
- Pac trung hinh hoc cua tiét dién dAm chinh:

1, =31386.1cm*; 1, =7372.8cm*; 1, =24013.33cm’*

- Luc tac dung vao lién két bung dam:

M, = %MDC = 46kNm; V.. =130.5kN

X

- Lyc tac dung vao lién két canh dam:

M

I,
; :[—’MDC =149.8kNm

X
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e Bu l6ng lién két sir dung cép bén 8.8, cap chinh xac cip B:

Cuong do chiu cit tinh toan cta bu 1ong: fu= 332MPa
Cuong do chiu kéo tinh toan cua bu 16ng: fi,=448Mpa

Cuong do chiu ép mat tinh toan cua cAu kién duogc lién két: fo= 475Mpa

Chon duong kinh bu 16ng d, = 20mm , dudong kinh 16 bu long d , = 22mm

e So bd chon ban ma, so lugng bu 16ng va bod tri nhu hinh vé (thoa man cac

diéu kién vé khoang cach bu 16ng):

240

PL-T=10MM

50,70 , 70 ,50

BM20X85

500

12M20X65

= DC

4 [
1L5oqL 70,70 J50, 8
S |

e sl
e 4|
| S
4 4|

COT THEP

20

\

Hinh 1.13 Lién két dim chinh-cét
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1. Kiém tra kha ning chiu lwc ciia lién két ban canh

1.1.Kiém tra kha ning chiu luc ctia bu 1ong

T .
o

ts]

T

ts]
NO
O
Q
o,
o,
T

COT THEP oKl

\

Hinh 1.14 So db tinh lién két ban canh

- Kha ning chiu cit ciia mot bu 16ng:
Ny, = fs A, 7,7,
7. =09 h¢ s6 diéu kién lam viéc cua ciu kién.
7, =0.9 h¢ s6 diéu kién lam viéc cua lién két
n, =1.0 1a s6 lugng mat ct tinh toan.
N, =332x3.14x10% x1.0x0.9%0.9/1000 = 84.4kN

- Kha nang chiu ép mat cia mot bu long:

Ny = fody 2 17,7,
Zt =10mm 14 tong chiéu day nho nhat cta cac ban thép cung trugt vé mot phia.

N, =475%x20x10%x0.9x0.9/1000 = 76.95kN

- Kha nang chiu lyc (cét) cua mot bu 16ng:

N,

b,min

=min(N,,;N,,) = 76.95kN
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- Mb men My dugc quy thanh cip ngau luc tic dung 1én lién két canh trén va

canh dudi dam:

M‘ 3
oM 149.8x10 299 6kN
H 500
- Luc cat trong mdi bu 16ng gy ra boi luc F:
N, _F_2996 =49.9kN
n 6

- KiémtraN/ <N, . . Bulong dam bao kha ning chiu lyc.

,min *

1.2.Kiém tra kha ning chiu luc ciia ban ma lién két canh
- Dién tich tiét dién thyc clia ban ma:
4, =10%(200-2x22)/100 =15.6cm”

- Kiém tra:

F  299.6x10°
A f7. 15.6x10°x224x1.1

=0.78<1

7. =1.1 hé s6 diéu kién lam viéc khi kiém tra bén tiét dién giam yéu do 16 bu Iong.

Két luan: ban ma lién két canh dam bao kha nang chiu lyc.

1.3.Kiém tra kha ning chiu lwc ciia dwong han
Ban ma lién két v6i canh cot bang 2 dudng han goc, han hét phan tiép xuc giira 2
cAu kién. Két ciu sir dung mac thép S235, que han N43, han tay.

- Cuong do tinh toan chiu cit theo kim loai dudng han: Sy =180Mpa

Cuong d6 tinh toan chiu cit theo kim loai bién nong chay:
f.,=045f =0.45x360=162Mpa
Hé sd phu thudc vao cong nghé han, chiéu cao duong han:

B, =078 =10

 Bof.y  0.7x180
SO ——— =

- T}"/
B.f.. 1.0x162

= (.78 <1 nén tinh toan theo kim loai dudng han.

Chon chiéu cao duong han . =8mm (thbaman h, , <h <h, . ); chiéu dai tinh

toan cua duong han L, =200-10 =190mm .
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- Kiém tra:

F 299.6x10°

- =0.87<1
B foh: D Ly, 0.7x180x8x2x190%0.9

Két luan: dudng han lién két ban ma dam bao kha nang chiu luc.
2. Kiém tra kha ning chiu lyc ciia lién két ban bung

2.1.Kiém tra kha niing chiju lwc ciia cum bu long:

\

, tsl

\

ts2

Lot o] oT e
%<I>£$4
2
0{52{32{52{2
<
v °
Li
1
=

tsl
tsl

COT THEP

\

Hinh 1.15 So dé tinh lién két bian bung

- Kha nang chiu cit cua mot bu long:

Ny, = fsAn, 7,7,
7.=0.9 hé s6 diéu kién 1am viéc cua céu kién.
7, =0.9 h¢ s6 diéu kién lam viéc cua lién két
n, =1.0 1a s6 lugng mat cit tinh toan.

N, =332x3.14x10% x1.0x0.9%0.9/1000 = 84.4kN

- Kha nang chiu ép mat cia mot bu long:

N, = fcbdbzt%%
Zt = 8mm 1a tong chiéu day nho nhét cua cac ban thép cung trugt vé mot phia.

N, =475x20x8x0.9x0.9/1000 = 61.56kN
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- Kha ning chiu luc (cat) cia mot bu 16ng:

N,

pmin = N (N3 N, ) = 61.56kN
- Luyc cit trong mdi bu 1ong giy ra bdi luc Vpc:

Ve 1305
n

N/ =10.88kN

- Luc cét trong mdi bu 16ng gy ra béi mdé men My

3
Ny = Mol 46X10°X300__ 0

S my L 3x(300° +100°)

- Luc cit 16n nhat trong mot bu 1ong:

N _ = \/(N; )+ (M) =+10.88" + 46> =47.3kN

- KiémtraN__ <N,

Bu long dam bao kha nang chiu lyec.

,min *

2.2.Kiém tra kha niing chiu luc ciia ban mi lién két bung
- Dién tich tiét di¢n thyc clia ban ma:
A4, =10x (400 —4x22) /100 = 31.2cm’

- MO0 men quén tinh cua tiét dién thyc:

;| 10x400°
s,n 12

=4229.8¢cm*

3
[4><10>1<222 +2><10><22><1502+2><10><22><502H/10000

- MO0 dun chong uon cua tiét dién thyec:

W, , = 42298 _ 211.8cm’
’ 20
- Kiém tra:
6
o =Mor _ X0 _ 517 5010
W, 211.5x10
3
. Vop _130.5x10 _ 41.83Mpa

4 31.2x10°

SN

087 o2 +302 =287 3175 +3x41.83° =0.81<1

Sa¥e 224x1.1

7. =1.1 hé sb diéu kién lam viéc khi kiém tra bén tiét dién gidm yéu do 15 bu long.
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Két luan: ban ma lién két bung dam bao kha nang chiu lyc.

2.3.Kiém tra kha niing chiu luc ciia dwong han
Ban mi lién két véi canh cot bang 2 dudng han goc, han hét phan tiép xtc giita 2
cAu kién. Két ciu sir dung mac thép S235, que han N43, han tay.
- Cuong d6 tinh toan chiu cat theo kim loai duong han: Sy =180Mpa

- Cuong do tinh toan chiu cit theo kim loai bién nong chay:

H¢ s6 phu thude vao cong ngh¢ han, chiéu cao duong han:

B, =075 =10
- Tysd P = 0.7x180 = (.78 <1 nén tinh toan theo kim loai dudng han.
B.f.,., 1.0x162
Chon chiéu cao duong han /4 , =9mm (thoamén h, ; <h <h. . ); chiéu dai tinh
toan cua duong han L =400-10 =390mm .
- Ung suat trong dudng han do md men gay ra:
6
., = M,  6x46x10 _—144MPa
W, 2x0.7x9x390
- Ung suat trong dudng han do lyc cit gay ra:
3
. _ Vo __130.5x10 556 MPa

"4, 2x0.7x9%390

- Kiém tra:

Ty =T +72 =144’ +25.56° =146.4MPa

r, _ 1464 _ o
fuy?.  180x0.9

Két luan: duong han lién két suon d¥ dam dam bao kha nang chiu luc.
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