Luu y: cic cong thirc tinh todn c6 thay s6, hodic ¢6 bang sb liéu bén phai dé ty thay sé vao

mai dai sy
I. S6 lidu tinh toan CCT38 £ fu fv
1. Tai trong thuong xuyén 2400 3800 1710
Nhip L1 Nhip L2 Nhip L3 Budc Bl
7.8 8.2 1.6 6.6

- Tiét dién c6t H 550x300x10x12
- Tai trong
- Tai trong thuong xuyén: San BTLG va cac 16p hoan thién
- Gi4 tri tiéu chuén cla tai trong tam thoi san: 3.9 kN/m?

- Gi4 tri tiéu chuén cla tai trong tam thoi san ban cong: 2 kN/m?

2. Vat liéu
- Két chu thép dung vat lisu  CCT38 c6 +fu= 3800 daN/cm?

+fy= 2400 daN/cm?

Fyd = 3%= 2285.7 daN/cm? ,Fv=0.58 xFyd=  1325.7 daN
+Modun dan hdi E=2.1x 10%6  daN = 2100000  daN
+ Modun trugt:G=0.79 x 10°6 daN = 790000  daN
+ Khéi luong riéng cua thép : 7850 kg/m

- Bulong str dung cép bén 8.8, cép chinh xac B, c6 cuong d6 tinh toan chiu cit fvb, cuong d6 tinh toan chiu kéo ftb

+Fvb = 3200 daN/cm?
+Ftb = 4000 daN/cm?
+Fcb = 4650 daN/cm?

- Que han st dung  N46 co

+Fwun= 4500 daN/cm?

+ Fwf= 2000 daN/cm?
- TAm san bé tong ldp ghép c6 thong sb sau 1200x500x100 + — LOP HOAN THIEN
~ - — SAN BE TONG LAP GHEP
+Ls= 1.2 m = 1 _ pAMm THEP
*Bs= 05 m )
+ts= 0.1 m |
- Hé sb diéu kién 1am viéc ctia két cAu ye= 0.9

I Lap miit bing két cAu (in mit bing két cAu )

IIL. XAc dinh tii trong 1én hé dAm



1. Tai trong thudng xuyén

1o Chiéu da Khéi luong riéng | Gid tri tiéu chuén Gtc|  Hé sb do tin c Gia tri tinh toAn
STT | Chelop clutao (mm) () (kN/m) T Ny
1 Gach lat nén 15 20 0.3 1.2 0.36
2 Vira 16t 35 18 0.63 13 0.819
3 San BTLG 100 10.8 1.08 12 1.296
4 Tran 0.3 1.2 0.36

231 2.835

2. T4i trong tam thoi ngdn han

Loai sin Gia tri tiéu chuan Hé s6 do tin cay Gia tri tinh toan ptt
; pte (kN/m?) e (KN/m?)
San phong 3.9 1.3 5.07
San ban cong 2 1.3 2.6

IV. Thiét ké dAm phu d& san phong DP-1

1. Xéc dinh so bo néi luc ddm

- So d6 tinh ciia dAm phy: dim don gian chju tai trong phan bd déu tir san truyén vao, tai trong tic dung 1én DP chwa ké tai ban than

- Tiéu chuan: g =( Gy + Qi x 15 = (2.31+3.9)x1.2 = 7.452 kN/m

- Tinh toan : qtt=( G, Qyxrs= (2.835+5.07)x1.2 = 9.486 kN/m
Gk: tai trong thuong xuyén ( tinh tai ) tdc dung lén san Gk=| 2.31| G=| 2.84
Qk,t: Tai trong tam thoi ngén han ( Hoat tai ) tac dung lén san Qkt=[ 3.9 Qt=| 5.07
Ls: khoang céch 16n nhét giita cdc dAm phy Ls= 1.2
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2 Noi luc tinh toan so bd

_q><l2
e =T

- Luc cét 1on nhat V.= gx1 =9.486x6.6/2= 31.30 kN = 3130 daN

e 2

- Momen un 16n nhét : M =9.486x6.6%/8= 51.65 kN.m = 516512.7 daN/cm2

3 Lua chon tiét dién dim phu




M

- Moment khang uén yéu ciu: W= T = 251 ( so sanh voi Wx trong bang 1.6 trang 293). - Bang tra 1. ddm phy
- Chon tiét dién dAm phu 13 thép hinh can nong s6 hiéu 36 Tiét dién 1360x145x7x12.3
h= 360 , bf= 145 tf = 123 ,tw= 7,hw= 346 mm (V& hinh theo kich thu6c )

-Xac dinh céac dac trng hinh hoc cua tiét dién va trong lugng dam trén 1m chiéu dai

_ =

Dién tich tiét dién mat cit ngang A 61.9 cm? X
Momen quén tinh truc x-x Ix 13380 cm4 -+

Momen quén tinh tryc y-y Iy 516 cm4

Momen khang uén truc x-x Wx 743 cm?

Momen khang uén tryc y-y Wy 71.1 cm?®

Ban kinh quén tinh tryc x-x ix 14.7 cm

Banh kinh quén tinh tryc y-y iy 2.89 cm

Momen tinh nira mat cit Sx 423 cm?

Khéi lugng trén 1m chidu dai ed 0.486 kN

- Trong luong dam trén 1m dai gd = 48.6 kg 0.486 kN

* V& biéu dd noi luc cua dim phu DP - 1 theo tai tinh toan

- Truong hop tinh tai q=12.835%1.2+0486*1.1 =  3.9366 kN/m
+ Momen ubn 16n nhit: M =%[2 =3.9366 *6.6*/ 8 = 2143 kNm
+ Luc cét 16n nhét V.. = ’IT"’ =3.9366x6.62 = 12991 kN

- Truong hop hoat tai q=5.07*12= 6.084 kN/m
+ Momen udn 16n nhit: M, = %[2 =6.084 % 6.6/ 8 = 3313 kNm
+ Luc cét 16n nhét V.. = ’IT"’ =6.084x6.6/2= 20.08 kN

q
LI RN RN
.. :

I
-
LY [—
Biéu dd Momen 54.56
V'max
|
I

Biéu dd Iuc cit 33.07



4 Xéc dinh néi luc tinh toan ¢ ké dén trong lwong ban than ddm

- Tiéu chudn: g =( Gy + Qi1+ gd = =7.452+0.486
- Tinh toan : qtt =( G+ Qy 1, +gd * yr, =9.486+0.486 * 1.1 =

* Noi luc tinh toan dam:

- Momen uén 16n nhét( tai giita nhip ): M, = % =10.0206 * 6.6/ 8
- Lyc cat 16n nhét ( tai gbi ): Vo = q;] =10.0206 * 6.6/ 2
- Vi tri ¢6 ddng thoi M va V 16n ( cach gbi 1 doan a ) a=L/4  1.65m

Ml = ERED = 4092 kN

Vlzqttx(% —a)= 1653 kN
5. Kiém tra tiét dién ddm da chon
a. Kiém tra didu kién bén
- Truong hgp M max: tai giita nhip dim phy

Mmax _ 0.357 <1 =>>Thoa man diéu kién bén chiu uén

Wx x Fyd x yc

- Trudng hop V max: tai dau nhip dim phu

VmaxxSx 0.125 <1 =>>Thoéa min diéu kién bén cit
Ixxtwx Fvxyc

- Trudng hop khi ¢ tac dung ddng thoi cia M va V

o= Mixhw _ 5291 Mpa
Ixx 2
r= VIXS _ 7.467 Mpa
Ix x tw
fy(;.i7yc .Vo? +372= 023 <1 =>>Thoa man diéu kién bén
fv;,c = 0.063 <1 =>>Thoaman diéu kién bén

b. Kiém tra diéu kién én dinh tdng thé

- Tém san BTLG ké truc tiép 1én dim, can kiém tra én dinh téng thé cua ddm

-Lef= 6.6 m ( Lef =B vi lién két dam phuy 1a 2 dAu khép)

- Kiém tra diu kién én dinh tong thé theo CT M,
A valc

- @b 14 hé s 6n dinh khi uén dugc tinh toan theo phu luc E TCVN 5575 - 2018

- Hé s6 « duoc tinh toan theo cong thic w154 % [ %’ Jz

¥

- It : momen quan tinh cua tiét dién khi xodn tu do duge tinh toan theo phu luc D TCVN 5575 : 2018 theo cong thirc

I :%Zb,.t? = §/3 % (bl * 143 + b2 * 243 + b3 * 383 )
- 274304  mmd
-Khi do hé s6 o duge tinh  =154-" ]F' - 275 <0
- Hé s6 w duoc tinh theo CT nhur sau ( tﬁeo bang E.1 TCVN 5575:2018)
—>> y= 1.6+0.08a =

-Hésb @1 dugc tinh theo cong thirc

7.938 kN/m
10.02 kN/m
= 54.6 kN.m
= 33.1 kN
Thay vao CT bén trai
Mmax| 54560000 [N.mm
Wx 743000 mm?
Fyd 228.57 N/mm?
yc 0.9
Vmax 33100 N
Sx 423000 mm?
Ix 133800000 [(mm4
tw 7 mm
Fv 132.6 N/mm?
hw 346.0 mm

3.801

) 1.25

bl 346

tl 7
b2=b3 145
2=13 123

Iy 5160000
h 0.36

It 274304
Ix 133800000




ol= 1/,% (%)nyid = 0.401 <0.85 E 2100000
Fyd 2285.7
- Hé s6 b dugc tinh theo cong thirc E.1 TCVN 5575 2018 lef 6.6
@b = =>>pb=¢l
= 0.4007
- Piéu kién 6n dinh tong thé cua ddm phy DP1 Mx 54560000 N.mm
M, <1 = 0.891 <1 @b 0.40
PoWorlya?e Wex 743000 mm?
fyd 228.57
=>> Thoa min diéu kién én dinh téng thé yc 0.90
b. Kiém tra d6 vong
- So @b tinh 1a ddm don gian chiju tai trong phan bd déu, d6 vong 16n nhit tai vi tri gitta dAm
qtc 7.94 kN/m
PO L - 698mm E 210000 -
384 E=xIx
Ix 133800000 mm4
- b6 vong cho phép L 6600 mm
[A]=ﬁ‘ ‘= 26.4 mm
=>>Pam bao yéu cau ve dj vong
IV. Thiét ké dAm chinh nhip 7800 mm
1. Xac dinh néi luc ddm chinh
- Dam chin,h duoc lién két cimg VO’I ¢ot, trong pham vi dd én,‘ ta bo qua d‘(f) clmg cua cot. Gin ding
xem lién két DC - ¢t 1a ngam.Dam chinh chiu tai trong do dam phu truyén vao
- Tai trong do DP truyén 1én DC dudi dang tai trong tap trung PDT, véi so b tinh ¢6
tai tap trung, gin dung c6 thé quy ddi vé tai trong phan bd déu ( chua ké tai trong ban than) dim
chinh
= zi ar _ @ Vdp 1a phan lyc géi tua tai vi tri dAm phu tac dung lén dam chinh
- Tai trong phan bd déu tiéu chuén 4
Vi = G L0 26 kN ARRRREREN 4" 7.94|kN
I Qap 10.02 (kN
qre = Z2Vete 40.3 KN/m Ldp 6.6 |m
Ldc 7.8|m
- Tai trong phan bd déu tinh toan
V'= Qe LR _ 3307 kN
qtt = Z2Vantt = 50.87 kN/m
2. Ndi luc tinh toan dam chinh
- Tai vi tri géi tua
M-, =9 L 257.93 kN.m qtt 50.87|kN/m
12 L 7.8|m
Vmax=q%L = 198.41 kN

- Tai vi tri gilra dim

qtt .L?

M = 125 = 128.97 kN.m

Vmax: 0




3. Lua chon tiét dién d4m chinh

by

a. Chidu cao tiét dién dim (h) -
- Chiéu cao tiét dién ddm duge chon dua theo diéu kién

+ hmin < h < hmax =

+h= hkt f
- hmin 1a chiéu cao t6i thiéu dAm bao du cimg nghia 1a A < [A]. V&i so b tinh 2 dAu lién két ngam

_ qtcx L4
384 x EI i
- Ttr 6 hmin dugc xac dinh bang cong thirc
hmin = — x Fid x[i}xi
16~ E |a|" ytb
[A] = ﬁ 1a d6 vdng gidi han cua dam chinh
ytb = KL 1.26 hé sé vuot tai trung binh qtt 50.874(kN/m
ate qtc 40.301|kN/m

==> hmin = 16.81 mm Fyd 228.6
- Chiéu cao hkt 1a chidu cao tmg véi trong lugng thép lam dam it nhit, gin dang theo cong thirc sau E 2100000

Rkt = ke x V(O - Latis

Fyd x tw [ £ ] 400
2]
- So b chon tw = 8 mm, k= 1.2 dbi voi thép t6 hop han
Mmax| 257930244 |N.mm [(nhin 10 "6)

hkt= 450.69 mm Fyd 228.57 Mpa
- hmax chiéu cao 16n nhit cta dam dé khong anh huéng t6i khong gian thong thity. Vi dang
cong trinh dang xét, chiéu cao dugc thoa man tw 8 mm

==> Chon h= 500 mm k 1.2

b. Chon chiéu day tiét dién ban bung
- Ta chon duoc so bo tw = 8  mm. Kiém tra lai theo cong thirc:

Vmax 198407.9 N (' nhan véi 10"3)
3XVMax 4 99— tw da chon dam bao diéu kién h 500 |mm
2.h.fv.yc

fv 132.57 Mpa

¢. Chon kich thuéc canh dim yc 0.90
- Dién tich tiét dién ban canh dam dugc tinh gén ding theo cong thirc
Af=bf . tf= (Mmax h tw. hs) 2 Mmaxy 257930244 |[N.mm
2 .fyd .yc 12 7 h? h 500 nm
= 1840.99 mm?2 fyd 228.57 Mpa
- Lya chon kich thudc ban canh theo 1 s diu kién sau yc 0.90
+tf >tw tw 8 mm

+bf=(0.2 - 0.5)h, bf > 180mm . Bf > h/10
- Chon tf = 10 mm, chon bf= 250 mm

- Tiét dién ddm chinh d3 chon b
h 500 |mm =1
bf 250 [mm
tf 10 |mm =
tw 8 |mm tw
hw 480 |mm

- bac trung tiét dién hinh hoc

Dic trung tiét dién ctia hinh hoc Ky hiéu Gié tri Pon vi

Dién tich tiét dién mit cit ngang A 88.4000 cm?

Momen quan tinh truc x-x Ix 37387.3833 cmé4




Momen quén tinh tryc y-y Iy 2606.2147 cm4
Momen khang uén tryc x-x Wx 1495.4953 cm?
Momen tinh nira mat cit Sx 842.9000 cm?
Momen tinh ntra mt cit v6i canh Sf 612.5000 cm?
Momen tinh nira mit cit voi bung Sw 230.4000 cm?®
Khéi luong trén 1m chiéu dai ed 69.4 kg/m

4. Xéc dinh nbi luc tac dung 1én ddm chinh ( bao gbm ca trong hrong ban than )

qtc= qtc+gd = 40.99 kN/m qtc 40.3|Kn/m
qtt= qtt+gd= 51.57 kN/m ed 0.694|kN/m
- Noi Iyc tinh toén ciia dAm chinh qtt 50.87|kN/m
- Tai vi tri géi tua
M. =dtl _ 261.448520  kN.m qtt 51.57|kN/m
e L 7.8|m
Vi =355 = 20111425 kN

- Tai vi tr{ gitra ddm

Mt = 22 = 130.72426  kN.m
Viar 0

5. Kiém tra tiét dién dim chinh

a. Kiém tra diéu kién bén Fmax o
——T 7KK
ty G4
] Tmax
[ ] i )
- Khi c6 tac dung ctia Momen trong 1 mat phang b C Iy R N
chinh S6 1¢ do lam tron
Mmax 261448520 [N.mm
Mmax 0.85 <1 =>>Thoa man diéu kién bén chju uén Wx 1495495 |mm?®
WxxFydxyc Fyd 22857 |N/mm
- Khi ¢6 lyc cét tac dung trong 1 mit phing chinh yc 0.9
VmaxxSx  _ 048 <1 =>>Thoa man diéu kién bén cit Vmax| 201114.25 [N
Ixxtwx Fvxyc sx | 8429000 |mm’

- Trudng hop khi ¢6 tac dung dong thoi ciia M va V, kiém tra tmg sudt twong duong tai vi tri

giao giita ban canh va ban bung dim Ix 373873833.3 {mmd

. Mmaxxhw _— 167.8 Mpa tw 8 mm
Ixx2 Fv 132.57 N/mm?
_ VixS$ _ 56.68 Mpa hw 480.0 mm
Ixx tw
087 \[gZ+3t%= 0822 <1 =>>Thoa man diéu kién bén

fyd x yc

——= 0475 <1 =>>Thoéaman didukién bén

b. Kiém tra diéu kién tdng thé

* Kiém tra diéu kién téng thé khi chiu momen duong Mmax+ = 130.72 kN.m

- Hé s6 phu thudc vao lién két canh chiu nén trong nhip ( trudng hop co lién két), k = 8
-Lef=1lo= 1.2 ( khoang cach giita cic dim phu )



2
- Hé s6 a=8(ﬁ] {1+iJ3J = 0.115 =0.1<x<40 lo 1200|mm
hb, bt;
tl 10 |mm
t1a tdng chiéu day ban bung va cac canh thép géc thang dirng dét sat ban bung; h 490 |mm
br 1a chiéu réng tdm canh (ban phui); bf 250 |mm
t, 1a tdng chiéu day cac tAm canh va cla canh ndm ngang cla thép goc canh; ¢ 8 |mm
hia kh?éng cach gilra cac truc cDa.hai tap ban pha & hai cénhl; ) a=05h| 245 lmm
a la chidu rong clia canh thép goc thdng ding, khdng k& dén chidu day ciia cac tAm canh.
- Hé s6 y duoc tinh theo CT nhu sau ( theo bang E.1 TCVN 5575: 2018 ) h 500 |mm
=> y= 225+0.07a = 2.258 Iy 26062146.67 [mm4
- Hé s6 @1 duoc tinh theo cong thirc Ix 373873833.3 |mm4
pl= d,% (%)nyia = 25.11 >0.85 E 210000  |IN/mm2
Fyd 228.57 N/mm?
-Hésb @b duogc tinh theo cong thirc E.1 TCVN 5575 2018 lo 1200 mm
@b =0.68+0.21¢p1<=1 w 2258
= 595 >1
==>@b = 1.00
- Didu kién 6n dinh téng thé cta ddm phy DC khi chju Mmax + Mx 130724260 N.mm
M, _, = 0425 <1 @b 1.00
P L e Wex 1495495
fyd 228.6
=>> Thoa mén diéu kién én dinh tdng thé khi chju Momen duong ye 0.90
* Kiém tra diéu kién tdng thé khi chiu momen 4m Mmax- = 26145  kN.m
- Hé s6 phy thudc vao canh chiu nén trong nhip ( trudng hop chiu Momen 4m ) k = 4
~Lef=0211xL=  1.646 m (khoang cach tir gbi dén vitri co M=0) L 7.8|m
“Hesb q = 4 (hl::l-.tif)z.(l +%) - 0.10 lo 1646 |mm |
tf 10 |mm
- hm 14 chiéu cao tinh toan cua tiét dién, ldy bang chidu cao dam khi khong c6 lién két hm 500 |mm
- Hé s6 y dugc tinh toan theo cong thire véi C1 =1.25,C2=1.01) bf 250 |mm
= C\(,0.952+6,09C: +578 52,47C, tw § |mm
Cl1 1.25
= 1.23 C2 1.01
- Hé s6 @1 duoc tinh theo cong thirc ] 1.23
pl= 11’% %")z fyid = 6.973 >0.85 Iy 2606 cm4
Ix 37387.4 cmé4
hfk 49.0 |cm
Lef 164.58 cm
E 2100000  |daN/cm2
Fyd 2285.7 daN/cm2
-Hésb @b duogc tinh theo cong thirc E.1 TCVN 5575 2018
@b =0.68+0.21¢p1<=1
= 2.14 >1
==>@b = 1.00
- Didu kién én dinh téng thé cta dam phy DC khi chiu Mmax - Mx 261448520
M, <1 = 0.85 <1 @b 1.00
P Worl\a7e Wex 1495495




fyd 228.57

=>> Théa min diéu kién én dinh tong thé khi chiu Momen 4m ye 0.90

¢. Kiém tra diéu kién én dinh cuc bd ban canh dam
*) Kiém tra diéu kién én dinh cuc bd ban canh ddm

- D6 manh quy udc phin vuon cia canh dim

Ar =y 1N Sa I E —— —¢- hef 480 [mm
= 0.40 ! ber *;f bef 121 [mm
- D¢ méanh quy udc ciia phin vuon ra -:‘:E ¢ tw 8 [mm
zuf:O,Sm —| % tf 10 {mm
v fyd 22857  |daN/cm2
- Ung suét trong canh chiu nén E 2100000  |daN
Mmax
= Wx e - 194.2 M 261448520 |N.mm)|
_ Wxnc | 149549533 |mmé4
—> Po manh quyuse 47 = 05y S3a/ O ye 0.90
= 0542 > 040 fyd 228.57
]
==>Dam dim béo diéu kién 6n dinh cuc bd
*#) Kiém tra diéu kién 6n dinh cuc bd ban bung dim
- P manh quy udc cta bung dim
T '=Q\/Z - 1979 <32 hw 480  |em
Yo VE tw 0.8 cm
- D6 méanh quy w6 gidi han ciia bung ddm 1a  [%, ]=3.2 fyd 22857  |daN/em2
E 2100000 |daN
==> Ban bung dim khéng cén ting ctmg
d. Kiém tra diéu kién d6 von
- D¢ vong 16m nhit tai vi tri gitra ddm
1gl' = 5.03 mm g=qtc 4099  |kN
YA I 7800 |mm
- P vong cho phép dbi v6i dam chinh E 210000  |N.mm
A] = — = 19.50 mm Ix 373873833.3 |mm4
400

==> Dém chinh dam bao didu kién d¢ vong

5. Thiét ké duong han lién két ban canh va ban bung

- Két chu thép sir dung mac CCT38 , que han N46 , phwong phap han tay

- Cuong d¢ tinh toan chiu cét theo kim loai duong han fwf phu thudc vao que han

fwf= 2000 daN/cm2 = 200 Mpa [Fu | 3800[daN/em2
- Cuong d¢ tinh toan chiu cat trén bién nong chay cua thép co ban

fws =0.45x Fu= 1710 daN/cm2 = 171 Mpa

Bf = 07

ps= 1

(do phuong phap han tay )

Bf . fwf= 140

ﬁs. fws: 171



==>(B . fw)min=gf. fwf
==> Thiét ké dudng han theo kim loai duong han

- Luc truot gitta ban canh va ban bung

T 2 YmaxSf _ 325.04 N/mm Vmax | 198407.88 [N
= Sf 612500  [mm3
- Chidu cao t6i thiéu cua dudng han Ix 373873833 |mm4
hfmin=———— = 1:29 mm
2(B . fw) min.yc T 325.04|N/mm
- Pudng han phai théa mén yéu cu ciu tao Byoin <hy <y B . fw)min 140
ye 0.90
==> Chon hf = 6mm
hfmin 1.29|mm
hfmax 9.6 [mm (1.2 nhan tw
V. Thiét ké dAm chinh nhip 8200 mm
1. X4c dinh ndi luc ddm chinh
- Dam chith duoc lién két cimg Yéi ¢ot, trong pham vi dd én,‘ ta bo qua d‘C) clmg cua cot. Gan dung
xem lién két DC - cot la ngam.Dam chinh chiu tai trong do dam phu truyén vao
- Tai trong do DP truyén 1én DC du6i dang tai trong tap trung PDT, véi so dd tinh c6 6 >5
tai tap trung, gin ding c6 thé quy dbi vé tai trong phan bé déu ( chura ké tai trong ban than) dim
chinh
_ Zpdp _Xzvdp Vdp 1a phan lyc géi tua tai vi tri dAm phu tac dung 1én dam chinh
L L q
- Tai trong phan bd déu tiéu chuin ' t ' ' ‘ ' ' l l l. l
Vg, = M = 26 kN \ 4 7.94|kN
[ " 10.02[kN
gt =% = 38.33 kKN/m M. Ldp 6.6|m
Ldc 8.2|m
- Tai trong phan b déu tinh toan MWM
V' = Qa1 _ 33,07 kN
gtt = % = 48.39 kN/m
2. Ndi luc tinh toan dam chinh
- Tai vi tri géi tua
M-, = qtltz-Lz _ 271.16 kN.m V max qtt 48.39]kN/m
L 8.2|m
Vinax = qt; - = 198.41 kN
- Tai vi tri gilra dim
Mt = 22 = 135.58 KN.m
Vinax =0
3. Lua chon tiét dién ddm chinh
a. Chidu cao tiét dién dém (h)
- Chiéu cao tiét dién ddm duge chon dua theo diéu kién
+ hmin < h < hmax ) by /
+h = hkt N i
- hmin la chiéuL (I)\ZO t6i thiéu d4m bao du cimg nghia 14 A < [A]. Vi so dd tinh 2 ddu lién két ngam
qtc x

T 384xFEI =



- Ttr @6 hmin duge x4c dinh bing cong thirc

hmin = 1 Fyd |[L L
=16 TE *|a|* v
[A] = 4—§0 la d¢ vong gidi han cua dam chinh
qtt A A " N
ytb= — = 1.26 hé so vugt tai trung binh
qtc
==> hmin = 17.68 mm

- Chiéu cao hkt 1a chiéu cao tmg vdi trong lugng thép lam dim it nhat, gin ding theo cong thirc sau

hkt = k x V( —amax
X Fyd x tw

- So b chon tw = 8 mm, k

hkt= 462.10 mm

= 1.2 dbi véi thép t6 hop han

- hmax chiéu cao 16n nhét cia dim dé khong anh hudng téi khong gian théng thity. Véi dang
cong trinh dang xét, chidu cao dugc théa min

==> Chon h= 550 mm
b. Chon chiéu day tiét dién ban bung
- Ta chon dugc so bg tw = 8  mm. Kiém tra lai theo cong thirc:
3 x Vmax - " R C A a
- 4.54 ==>tw da chon dam bao dicu kién
2.h.fv.yc

¢. Chon kich thudc canh dim

- Dién tich tiét dién ban canh dam duogc tinh gin dung theo cong thirc

h3, 2

Af=0bf.tf= (MmaX h tw.

2 fyd yc 12 )ﬁ

= 1663.26 mm?2

- Lya chon kich thuéc ban canh theo 1 s6 diéu kién sau

EN

qtt 48.392|kN/m
qtc 38.335(kN/m
Fyd 228.6
E 2100000
L 8200|mm
1] | s
2]
Mmax| 271157436 |N.mm |[(nhdn 10 "6)
Fyd 228.57 Mpa
tw 8 mm
k 1.2
Vmax 198407.9 [N ( nhan voi 103)
h 550 mm
fv 132.57 Mpa
yc 0.90
Mmax] 271157436 [N.mm
h 550 mm
fyd 228.57 Mpa
ye 0.90
tw 8 mm

+tf >tw
+bf=(0.2 - 0.5)h, bf > 180mm . Bf > h/10
- Chon tf = 10 mm, chon bf= 250 mm
- Tiét dién ddm chinh d3 chon b;
h 550 [mm s
bf 250 (mm
tf 10 |mm -
tw 8 |mm o
hw 530 [mm
- Dac trung tiét dién hinh hoc
Dac trung tiét dién cua hinh hoc Ky hi¢u Gia tri Pon vi
Dién tich tiét dién mit cit ngang A 92.4000 cm?
Momen quan tinh truc x-x Ix 46377.2167 cmé4
Momen quéan tinh truc y-y Iy 2606.4280 cmé4
Momen khéng uén truc x-x Wx 1686.4442 cm?
Momen tinh ntra mit cit Sx 955.9000 cm?
Momen tinh nira mit cit voi canh St 675.0000 cm?
Momen tinh ntra mit cit véi bung Sw 280.9000 cm?
Khéi lugng trén 1m chidu dai ed 72.5340 kg/m




4. Xéc dinh nbi luc tac dung 1én ddm chinh ( bao gbm ca trong hrong ban than )

qtc= qtc+gd= 39.06 kN/m qtc 38.33|Kn/m
qtt= qtt+gd= 49.12 kN/m ed 0.725|kN/m
- Nbi lyc tinh toan ctia dim chinh qtt 48.39|1kN/m

- Tai vi tri géi tua

N 2 275221758 kN.m qtt 49.1|kN/m
e L 8.2|m
tt.L :

Vina = 5= = 20138177 kN

- Tai vi tri gilra dim

M+, = 2L = 137.61088  kN.m

24
Viar -0

5. Kiém tra tiét dién dAm chinh
a. Kiém tra didu kién bén Omax #

g 7 '
_ ikt G4
N Tmax
HEER = /

- Khi c6 tac dung ctia Momen trong 1 mat phang y ® @

chinh — S6 1é do lam tron
Mmax 275221758 [N.mm
Mmax _ 0.793 <1 =>>Thoa man diéu kién bén chiu uén Wx 1686444  |mm?
WxxFydxye Fyd | 22857  |N/mm?
- Khi ¢6 lyc cit tac dung trong 1 mit phing chinh yc 0.9
VmaxxSx 043 <1 =>>Théa man didu kién bén cit Vmax| 201381.77 |N
Ixxtwx Fvxyc Sx 955900.0 |mm?

- Trudng hop khi ¢6 tac dung dong thoi ciia M va V, kiém tra tmg sudt twong duong tai vi tri

giao gitta ban canh va ban bung dam Ix 463772166.7 | mmé

- Mmaxxhw _ 157.3 Mpa tw 8 mm
Ixx 2 Fv 132,57  |N/mn?
- VixSs 51.88 Mpa hw 530.0  |mm
Ixx tw
087 \[6Z+372= 0766 <1 =>>Thoaman diéukiénbén

fyd x yc

fv;lic = 0435 <1 =>>Thoa min diéu kién bén

b. Kiém tra diéu kién tong thé

* Kiém tra diéu kién téng thé khi chiu momen duong Mmax+ = 137.61 kN.m
- Hé s6 phu thudc vao lién két canh chiu nén trong nhip ( trudong hop co lién két), k = 8
-Lef=1lo= 1.2 ( khoang cach giita cac dim phu )
o
-Hésd o= s[li] [1 + 0'5hf§ti] = 0.098 ==>40<x <400 lo 1200|mm
h.b, b.t; " 10 b

t1a tbng chidu day ban bung va cac canh thép goc thang dirng dat sat ban bung;
by 1a chiéu rong tdm canh (ban phi);

t, 1a tong chiéu day cac tm canh va clia canh ndm ngang clia thép géc canh;

h Ia khodng cach gitra cac truc clia hai tap ban phl & hai cénh; tw 8 |mm
a4 chidqu réng clia canh thép goc thang dieng, khang ké& dén chidu day ciia cac tm canh. a=0.5| 270 |{mm

h 540 |mm
bf 250 |mm




- Hé s6 y duoc tinh theo CT nhu sau ( theo bang E.1 TCVN 5575: 2018 )
=>>y=3.6+0.04a - 3.5%¥10"-= 3.604
- Hé s6 @1 duoc tinh theo cong thirc
@l= w%’ (%)nyid = 37.68 >0. 85
-Hésb @b dugc tinh theo cong thuc E.1 TCVN 5575 2018
@b =0.68+0.21¢p1<=1
= 8.59 >1
==>@b = 1.00
- Piéu kién 6n dinh tdng thé cua ddm phy DC khi chju Mmax +
M = 040 <1

—x <1
PWey yalec

=>> Thoa mén diéu kién én dinh téng thé khi chju Momen duong
275.22

- Hé s6 phy thudc vao canh chiu nén trong nhip ( trudng hop chiu Momen 4m ) k = 4
-Lef=0211xL=

* Kiém tra diéu kién téng thé khi chju momen 4&m Mmax- = kN.m

1.730 m ( khoang cach tir gbi dén vi tri co M=0)

-Hésb o = 4 (—hlr‘r’l'tgf)z. a+

0.5.hm.tw?

) = 0.10
bf tf?

- hm 14 chiéu cao tinh toan cia tiét dién, Iy bang chidu cao dam khi khong c6 lién két
- Hé s6 y dugc tinh toan theo cong thire véi C1 =1.25,C2=1.01)

w=C (Jo,gsa +6,09CZ +5,78 § 2,4702)

= 1.23
- Hé s6 @1 duoc tinh theo cong thirc

=y M2 £ =
pl= II}Ix (lef) fyd

6.173 >0.85

- Hé s6 b duoe tinh theo cong thirc E.1 TCVN 5575 2018
@b =0.68+021¢1<=1

= 1.98 >1
==>¢b= 1.00
- Didu kién én dinh téng thé cta dam phy DC khi chiu Mmax -
= <
M, 1 0.793 <1
¢chxfyd}/c

=>> Thoa mén diéu kién én dinh téng thé khi chju Momen am

¢. Kiém tra diéu kién én dinh cuc bd ban canh dam

*) Kiém tra diéu kién én dinh cuc bd ban canh ddm

- B9 manh quy udc phén vuon cua canh dim

A=y It o E

= 0.399

By
T Wowlst

hfk 540 {mm

Iy 26064280 |mm4
Ix 463772166.7 |mm4

E 210000 IN/mm2
Fyd 228.57 N/mm?>
lef 1200 mm

w 3.604

Mx 137610879 N.mm
@b 1.00

Wex 1686444

fyd 228.6

yc 0.90

L 82lm |

o 1730 |mm |
tf 10 |mm

hm 550 |mm

bf 250 (mm

tw 8 |mm

Cl1 1.25

C2 1.01

] 1.23

Iy 2606 cm4

Ix 46377.2 cmé
hfk 54.0 |cm

Lef 173.02 cm

E 2100000  [daN/cm2
Fyd 2285.714286 |daN/cm2
Mx 275221758

@b 1.00

Wex 1686444

fyd 228.57

yc 0.90

hef 530 |mm

bef 121 |mm




- P6 manh quy u6c cua phin vion ra
Ay =0,5\/f1a/ O,
-Ung suft trong canh chiu nén

Mmax

7= Wx .yc

==> PO manh quy udc Aup = O’S\Ifyd /o,
= 0.561 >

==> DAm dam bao diéu kién én dinh cuc bd

181.3

*) Kiém tra diéu kién én dinh cuc bd ban bung dam

- P9 manh quy u6c cua bung dim

x :ﬁ\/z = 2.186 <32
"ot VE

- P manh quy udc gi6i han ciia bung dam 1a

[%,]=32

==> Ban bung ddm khéng cén ting cling

d. Kiém tra diéu kién d6 vong

- Do vong 16n nhét tai vi tri gilra ddm

gt = 4n2mm
T34 EIL
- b6 vong cho phép di voi dAm chinh
L
= — = 20.50 mm
[A] 400

==> Dam chinh dam bao diéu kién do vong

5. Thiét ké duong han lién két ban cénh va ban bung

- Két cdu thép sir dung mac CCT38 , que han N46

0.399

g t
— ||l
| I
, phuong phép han tay

- Cuong d¢ tinh toan chiu cét theo kim loai duong han fwf phu thugc vao que han

fwf= 2000 daN/cm2 = 200 Mpa

- Cuong d¢ tinh toan chiu cét trén bién noéng chay cua thép co ban

fws=0.45x Fu=
Bf = 07

ﬁs = 1
(do phuong phap han tay )

1710 daN/cm2 = 171 Mpa

Bf . fwf= 140

Bs. fws = 171

=>(B . fw)min=gf. fwf

==> Thiét k& dudng han theo kim loai duong han
- Luc truot gitta ban canh va ban bung

T = Ymax Sy _ 288.77 N/mm

Ix

- Chiéu cao téi thiéu ciia dudng han

. T
hfmln:—,: 1.146 mm
2(B . fw) min.yc
- Duong han phai théa man yéu ciu cdu t :
uong han phéi thoa min yéu cau ciu tao By <y <hy (5

tw 8 [mm

tf 10 {mm

fyd 2285.7 daN/cm2

E 2100000.0 |daN

M 275221758 [N.mm|

Wxnc 1686444.24 [mm4

yc 0.90

fyd 228.57

hw 53.0 cm

tw 0.8 cm

fyd 2285.7 daN/cm2

E 2100000 |daN

q=qtc 39.06 kN

1 8200 mm

E 210000 N.mm|

Ix 463772166.7 |mm4
[Fu | 3800[daN/em2

Vmax 198407.88 [N

St 675000 mm3

Ix 463772167 |mm4

T 288.77|N/mm

fw)min 140

yc 0.90




==> Chon hf = 6mm

VL Thiét ké diam chinh nhip 1600 mm
1 Lua chon tiét dién d4m chinh
b
h 360 [mm s 1}
bf 165 {mm
=
tf 8 |mm .
tw 6 |mm
—
hw 344 |mm

-Xac dinh cac dac trng hinh hoc cua tiét dién va trong lugng dam trén 1m chiéu dai

hfmin

1.15

mm

hfmax

9.6

Dién tich tiét dién mat cit ngang A 47.32 cm?
Momen quan tinh truc x-x Ix 8777.885933 cmé4

Momen quan tinh truc y-y Iy 451 cm4

Momen khang uén tryc x-x Wx 488 cm?

Momen tinh nira m3t cit Sx 291.5860 cm?

Momen tinh nira mit cit véi canh Sf 232.3200 cm?
Momen tinh ntra mit cit véi bung Sw 88.7520 cm?
Khéi lugng trén 1m chidu dai ed 36.9264 kg/m

- Trong lugng dim trén Im dai gd = 36.93 kg 0.369 kN

1.2 nhéan tw

2. Xéc dinh noi luc dim chinh

*, Xac dinh tai trong tinh toan co ké dén trong luong ban than dam

- Tiéu chudn: gy =( G+ Qe x1s+ gd = = 5.54 kKN/m Gk 2.31|G 2.84
- Tinh toan : qtt=( G, Qs +&d * y, = 6.93 kKN/m Qk.t 2[Qt 2.6
ad 0369 yfg | 1.1
Ls 1.2
- DAm chinh nhip 1600 mm I3 dim cong x6n. 1 dau 14 lién kép ngam véi cot, dau con lai chiu tai trong tip trung
p = att _ 3.46 kN B qtt 6.93 | kN
2 | P
. I
2. Ndi luc tinh toan dam chinh Mm”ﬂ
Mmax -=P . L= 5.54 KN.m , p 3.46|KN
=9 L 1.6|m
]
Vmax =P = 3.46 kN



5. Kiém tra tiét dién dim da chon Thay vao CT bén trai

a. Kiém tra diéu kién bén

- Truong hop M max: Mmax| 5542552.32 [N.mm
Mmax _ 0.055 <1 =>>Thoéa min diéu kién bén chju uén Wx | 487660.3296 |mm?
Wxx Fydxyc Fyd 22857 [N/mm
- Truong hop V max: yc 0.9
VmaxxSx  _ 0.016 <1 =>>Thoaman diéu kién bén cit Vmax| 3464.10 |[n
Ixxtwx Fvxyc Sx 291586 nm?
- Trudng hop khi ¢é tac dung dong thoi ciia M va V tai ngam Ix 87778859.33 [mm4
o= Mixhw _ 10.86 Mpa tw 6 |mm
xx2 Fv 1326 [N/mme
_ VixSs 1.918 Mpa hw 3440  |mm
Ixx tw
fy(;i7yc Vo? +372= 0.048 <1 =>>Thoa min didu kién bén

fxye- 0016 <1 =>>Thoa man diéu kién bén

b. Kiém tra diéu kién n dinh tdng thé

- T4m san BTLG ké truc tiép 1én dam, cin kiém tra én dinh téng thé ctia ddm

-Lef= 16m M
- Kiérm tradiéu kin on dinh tong thé theo CT g =<

- @b 13 hé s én dinh khi uén duoc tinh toan theo E.1 TCVN 5575 2018
- Hé s6 o« dugc tinh toan theo cong thirc I, [1 . )2
a=154 - -
¥

- It : momen quan tinh cua tiét dién khi xoén tu do dugc tinh toan theo phu luc D TCVN 5575 : 2018 theo cong thirc

I, :%Zb,tf =68/3 * (bl * t1°3 + b2 * 1273 + b3 * 1373 ) k 125
= 101360 mm4 bl 344
, t1 6
- Khi d6 hé sé o« duoe tinh a:1,54}i; e~ 0684 <40 b2-b3 165
- Hé s0 w dugc tinh theo CT nhu sau ( theo bang E.1 TCVN 5575:2018 ) 2=13 8
=>> y= 1.6 +0.08a = 1.655 Iy 4506802.333
h 0.36
It 101360
- Hé s6 @1 duoc tinh theo cong thirc Ix 87778859.33
=y ( Ly E = 3.952 >0. 85 E 2100000
e Fyd 2285.7
-Hésb @b dugc tinh theo cong thuc E.1 TCVN 5575 2018 lef 1.6
@b = =>>pb=0.68+0.21¢p1<=1
= 1.5098
@b = 1
- Piéu kién 6n dinh tong thé cua ddm chinh DC3 Mx 5542552
M, 1 = 0.055 <1 @b 1.00
oW, 7. Wex 487660
fyd 229
=>> Théa man diéu kién én dinh téng thé yc 0.90

b. Kiém tra do vong

- So db tinh 14 dAm don gian chiu tai trong phan bd déu, do vong lén nhét tai vi tri gitta dam



N
A= LP*L73 = 0257 mm
3 Exlx
- D6 vong cho phép
= — = 6.4
A1 = 750 o

=>>Pam bao yéu cau ve dj vong

P 3464.10
E 210000
Ix 87778859 mm4
L 1600 mm




