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. Chuongl
MOT SO VAN PE VE TAI TRONG

1.1. KHAI NIEM SO BO VE HE SO PHAN BO NGANG CUA HOAT TAI

Khi thiét k€ ddm cAu, ta phai dat hoat tai (doan xe Iura, 6t0) vao vi tri bat lgi nhat trén chiéu
doc ciing nhu chiéu ngang mat ciu dé tim ra mot ndi luc 16n nhat ctia dam.

D6i v6i dim don gian thi mat cat nguy hiém nhat dé xdc dinh moé men udn 1a & gitta chiéu dai
nhip, con luc cit 1a & vi tri g6i dim. Néu ding phuong phap dudong anh hudng va tra bang hoat tai rai
déu twong duong dé xac dinh ndi luc thi viéc d6 di bao ham van dé bo tri hoat tai & vi tri bat loi nhat
trén dudng anh hudng cting tic 12 trén chiéu doc dam.

Con trén chiéu ngang ciu, ta cling can bd tri hoat tai sao cho mot ddm nao d6 chiu hoat tai
nhiéu nhét.

Gia sur ta 6 mot mat cat ngang cdu trén dudng 6t6 v6i 5 ddm doc nhu hinh 1. Khi xé dich hoat
tai theo chiéu ngang thi hoat tai d6 s& phan b6 cho cdc dam khong giong nhau, hay néi cach khac hé
s6 phan b6 ngang cta cdc dim 1 khdc nhau. O vi tri bat lgi nhat nhu hinh 1 thi 6 rang 12 ddm s6 1 &
bién chiu tai nhiéu hon cic dim 2, 3, 4, 5 ciing tic 1a hé s6 phan bo ngang cta né 1a 16n nhat. Cong
thitc dé x4c dinh hé s6 phan b ngang d6i véi ciu trén dudng 6t6 s& dugc gisi thiéu k¥ trong gido
trinh thiét k€ cau, xem thém trong tai liéu [2,3,4,5,8].

Y vy —= o

1 2 3 4 5 1

Hinh 1 Hinh 2

v ==l

Khi tinh to4n theo quy trinh 22TCN 272-05 thi hé s6 phan bd ngang cla tai trong dé tinh
momen, luc cét, do vong va moi néi chung 1a khac nhau. Trong céc bai tap 16n & day, dé bai da cho
trudc cac hé so phan bo ngang.

D6i v6i cau trén dudng xe lira thi hoat tai (doan xe lira) khong thé xé dich tu do trén chiéu
ngang ciu, ma phai chay c6 dinh trén dudng ray, cho nén viéc xac dinh hé s6 phan bd ngang rat don
gian. Gia su cau ¢6 mot lan xe nhu hinh 2, thi 2 ddm chiu hoat tai nhu nhau, tic 1a hé s6 phan bo
ngang 1a 0,5.

1.2. HOAT TAI XE OTO THIET KE

Hoat tai xe 0t0 trén mat cau hay két cau phu tro dugc dat tén 1a HL-93 s& gém t6 hop cua:
o Xe tai thiét k€ va tai trong lan thiét k& hoac;
e Xe hai truc thiét ké va tai trong lan thiét ké.
MOoi lan thiét k€ dugc xem xét phai duoc bd tri hoac xe tai thiét k€ hodc xe hai truc chong véi
tai trong lan khi dp dung dugc. Tai trong dugc gia thiét chi€ém 3000mm theo chiéu ngang trong mot
lan xe thiét ké.

Xe tdi thiét ké (truck)

Trong luong va khoang cach cac truc va banh xe cua xe tai thiét k&€ phai 14y theo Hinh 3. Cu ly
gitta 2 truc 145000N phai thay déi gitta 4300 va 9000mm dé gay ra ting luc 16n nhat.

" Tai liéu nay viét chung cho ca hai trudng hop l1a dam lién hop va khong lién hgp. Do vay, khi dp dung cho dam khong
lién hop thi ta chi cin bd phan c6 lién quan dén ban BTCT lién hop.
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D6i v6i céc cdu trén cdc tuyén dudng cdp IV va thap hon, Chli ddu tu ¢6 thé yéu ciu tai trong
truc nho hon bang cach nhan véi hé so triét giam (hé s6 cap dudng) 0,50 hoic 0,65.

35 KN 145 KN 145 KN
| 4300mm | 4300mm1si9000mm |

'

600 mm néi chung 7"1"—4

300mm mat thira cia mét cau 1800mm

Lan thiét ké& 3500 mm
Hinh 3 - Piac trung cua xe tai thiét ké

Xe hai truc thiét ké (tandem)

Xe hai truc thiét k€ gdbm mot cap truc 110000N cach nhau 1200mm. Cu ly chiéu ngang cua
céc banh xe 14y bang 1800mm. D6i vdi céc cau trén cac tuyén dudng cap IV va thap hon, Chu dau
tu c6 thé yéu cdu tai trong truc nhd hon bing céch nhan véi hé s6 triét gidm (hé s6 cip dudng) 0,50
hoac 0,65.

Tdi trong lan thiét ké

Tai trong lan thiét k€ goém tai trong 9,3N/mm phan bs déu theo chiéu doc. Theo chiéu ngang
cau dugc gia thiét 1a phan b6 déu trén chiéu rong 3000mm. Khi xdc dinh tng luc cua tai trong lan
thiét k€&, khong xét dén luc xung kich.

Luc xung kich IM

Hé s6 dp dung cho xe tai va xe hai truc thiét k€ dugc 14y bang (1 + IM). Luc xung kich khong
duoc ap dung cho tai trong b hanh hoac tai trong lan thiét ké.

Bang - Luc xung kich IM

CAu kién M
MG6i n6i ban mat cau
Tat ca cac trang thai gidi han 75%
Tat ca cac cau kién khac
e Trang thdi giGi han moi va gion 15%
e Tat ca cac trang thai gidi han khac 259%

1.3. XAC PINH NOI LUC BANG PHUONG PHAP BUONG ANH HUONG

Chon hé so diéu chinh tdi trong:
n="npNgN; 20,95
Trong do6:
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Np = hé s0 lién quan dén tinh déo;
Mg = hé s6 lién quan dén tinh du;
N; = hé s6 lién quan dén tam quan trong trong khai thac.
Doi véi trang thai gidi han s dung, pha hoai do méi thi n=1,0.
Dai v6i viéc thiét k& cau bé tong, ciu thép trén cac duong qudc 10 thi cadc hé s6 nay tinh theo
trang thai gi6i han cudng do c6 thé 1dy nhu sau: n, =0,95;n, =1,05;1, = 0,95 = n~0,95.

Tinh todn cdc to hop tdi trong:

D¢ tinh todn noi luc ta v& cac dudng anh hudng noi luc sau do xép tai trong 1én dudng anh
hudng dé tim vi tri bat loi nhat. Poi véi nhip tir 6m dén 24m ta c6 thé tinh bang hoat tai rai déu
tuong duong cho & bang 3 (phan phu luc).
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Khi tinh to4n chd y ring HL-93 c6 hai t6 hop do d6 ta phdi chon tri sé ti trong tuong
duong lon hon giita xe tdi thiét ké va xe hai truc thiét ké. Tinh todn véi luc cat thi chi xé€p hoat
tai 1én phan dudng anh hudng cé dién tich 16n hon. Khi cht diu tu yéu cau chi tinh véi 50% hoac
65% cua xe tai thi€t k€ hoac xe hai truc thiét k&€ thi phai nhan cdc hé s6 nay véi tai trong tuong
duong tra duogc.

Ta xét t6 hop clia cdc tai trong sau:

e Hoat tai (HL-93);

e Tinh tai cua ban than dam, ban BTCT mat cau (DC);

e Tinh tai cua 16p phli mat cau va cac cac tién ich khac (DW).
Momen va luc cét tai tiét dién bat ky dugc tinh theo cong thitc sau:

e Dai voi TTGHCDI:
M, =n{l,25w . +1,50w ,,, + mg,,[1,75LL, +1,75mLL,, (1+IM)J})A
=MPC +MPY + M
Vo=n{(1,25w 5 +1,50w y, JA, +mg, [1,75LL, +1,75mLL,, (1+IM)JA, ,, |
— V'DC +V~DW + V'LL

e Dai v6i TTGHSD:
M, =1,0{1,0w . +1,0wp,, +mg,,[I,3LL, +1,3mLL,, (1+IM)J}A,,
=M + MY Mt

V.= 1L,0J(1,0w e +1,0wpy JA,, +mg, [I,3LL, +1,3mLL,, (1+IM)]A, |

— ViDC + ViDW + ViLL
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Trong do:
LL, = Tai trong lan rai déu (9,3KN/m);
LL,; = Hoat tai tuong duong tng véi d.a.h M;;
LL,;= Hoat tai twong duong tng véi d.a.h V;;
mg,,; = Hé s6 phan b6 ngang tinh cho mémen (da tinh ca hé s6 lan xe m);
mg, = Hé s6 phan b6 ngang tinh cho luc cat (da tinh ca hé s6 1an xe m);
Wpe = Tai trong rai déu do ban than dam thép va ban BTCT miit céu;
Wpyw = Tai trong rai déu do 16p phtt mat cau va cdc tién ich trén cau;
1+IM = Hé s6 xung kich;
A,; = Dién tich duong anh hudng M;;
Ay, = Téng dai so dién tich dudng anh hudng V;;
A, y; = Dién tich duong anh huéng V, (phan dién tich 16n);

m = Hé s6 cap duong hay hé s6 triét giam hoat tai xe 6to thiét ké.

LUU HANH NOI BO



BO MON KET CAU

Dé tinh todn nai luc ta c6 thé lap bang theo mau sau:

Bang gia tri momen theo TTGHCDI

Mét C ét WDC WDW LLMitruck LLMitandem M DC M DW M LL M Cb
X; (m) o | Am M) gy | &Nm) | kN/m) | kN/m) | (kNm) | (kNm) | (kNm) | (KNm)
Bang gia tri momen theo TTGHSD
M ét C ét WDC WDW LLMitruCk LLMilandem M DC M DW M LL M SD
X; (m) Qi Ay (m2) (kN/m) (kN/m) (kN/m) (kN/m) (kNm) (kNm) (kNm) (kNm)
Bang gia tri luc cit theoTTGHCDI
M Elt C ét 5 ) WDC WDW LLVitruck LLVilandem V DC V DW V LL V Cb
xim) |k A MDA M) Nfm) | kN/m) | kNm) | GNm) | kN | RN) | GN) | (N
Bang gia tri luc cit theo TTGHSD
M ét c ét 5 ) WDC WDW LLVilruck LLVitandem V DC V DW V LL V SD
Xim) | hm) A DA O] oNm) | kNfm) | kNm) | GNm) | kN L &N | GN) | (N
Trong d6: I, = Chiéu dai phan dah 16n hon, 1,=1 - x;
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Cdch vé hinh bao néi luc.

Khi tinh todn thiét k€, ta cAn xéac dinh gid tri bat 1¢i nhét cia mo6 men hodc luc cét cho timg mat
cit do tinh tai va hoat tai gay ra. Muon vay cin phai vé biéu dé bao mo men va biéu do bao luc cit.

Nhu ta di biét trong mon co hoc két cau thi biéu dé bao cia mo6 men (hoic luc cét) 12 biéu do
ma mdi tung do clia né biéu thi gi4 tri dai s6 ciia mo men (luc cat) 16n nhat hoac nho nhat 6 thé xay
ra tai mat cat tuong dng.

O day, xét doi v6i dam gian don, do d6 hinh bao M, va V, duoc vé& theo cdc budc nhu sau:

max
1- TruGc hét chia dAm 1am nhiéu doan bang nhau (it nhat 1a tir 8 dén 10 doan).

2- V& dudng anh hudng ctia mo men (hodc luc cit) tai mat cit cdc diém chia (tic 12 0, 1, 2, 3,...) 16i
xac dinh cac gid tri. M, (hodc V, ) tai cdc mat cat d6. Cac gia tri d6 1a cac tung do clia hinh bao
Mmax (hoaC Vmax)-

3- Sau khi dung céac tung do d6 va ndi lai véi nhau s€ dugce hinh bao M, ,, hoac V..

Can chd y 12 v6i cach 1am nhu vay ta chi dugc céc gia tri ding cta hinh bao tai cdc mat cét
diém chia, con & cdc mat cat khac thi gi4 tri chi 12 gin ding. Néu doan chia trén dim cang nhiéu thi
hinh bao tim duogc cang séat véi két qua chinh xac, nhung duong nhién la khai lugng tinh toan s€ tang
lén.

max max.

Hé s6 tai trong cho céc tai trong khac nhau bao gdm trong mot t6 hop tai trong thiét k& duoc
14y nhu quy dinh cta tiéu chudn.
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Chuong 2 ; ;
NOI DUNG TINH TOAN THIET KE

2.1. CHON MAT CAT DAM

Mit cat dam duoc lua chon theo phuong phap thir - sai, tic 1a ta 1an lugt chon kich thuéc mat
cat dim dua vao kinh nghiém va céc quy dinh khéng ché cla tiéu chudn thiét k€, roi kiém todn lai,
néu khong dat thi ta phai chon lai va kiém todn lai. Qu4 trinh duoc 14p lai cho dén khi thoa man.

bs
ts
bc bC
tc& tc¢ th
d i p h ffd D d
b, td b, th
MCN DAM KHONG LIEN HOP MCN DAM LIEN HOP

2.1.1. Chiéu cao dam d (mm)

Chiéu cao cua dim chu ¢6 anh hudng rat 16n dén gid thanh cong trinh, do d6 phai can nhac ky
khi lua chon gia tri nay. P6i v6i cAu dudng 6to, nhip gian don, ta c6 thé chon so bo theo kinh
nghiém nhu sau:

Dai v6i cau dam gian don, tiét dién chit I thép khong lién hgp vé6i ban BTCT thi:

1 1 1
d > —L (mm), va ta thuong chon d =| — +— [L (mm);
25 20 12
Dai v6i cau dam gian don, ti€t dién chit I thép lién hop véi ban BTCT thi: (A 2.5.2.6.3-1)
+ Chiéu cao toan bo cua dam I lién hop > 0,04L;
+ Chi€u cao ctia phan dam thép I cia ddm I lién hop > 0,033L.
Chiéu cao dadm d nén chon chin dén 5cm.
2.1.2. Bé rong canh dam b, (mm)

Chiéu rong canh dam dugc lua chon so bo theo cong thitc kinh nghiém sau:
1 1
b, =|—+—|d (mm).
(L Y

2.1.3. Chiéu day canh va ban bung dam

Theo quy dinh clia quy trinh (A6.7.3) thi chiéu day t6i thiéu clia ban cdnh, ban bung dim la
8mm. Chiéu day t6i thiéu ndy 1a do chong gi va yéu cdu van chuyén, thdo lap trong thi cong.

Khi chon chiéu day thép ban, ta chi ¥ quy dinh cia ASTM A6M c6 cdc loai chiéu day sau: 5.0,
5.5,6.0,7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 14.0, 16.0, 18.0, 20.0, 22.0, 25.0, 28.0, 30.0, 32.0, 35.0, 38.0,
40.0, 45.0, 50.0, 55.0, 60.0, ...160.0, 180.0, 200.0, 250.0, 300.0 (mm).
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2.1.4. Chiéu day ban BTCT mat cau va vit

Chiéu day ban BTCT mat cAu phu thuoc vao két qua tinh todn ban mat cau. Trong pham vi BTL
nay, ta so bo chon chiéu day ban BTCT mat cau t, = 200mm.

Chiéu cao viit bon BTCT mit cdu 12 do yéu cu cau tao. Chiéu cao nay phai di I6n dé c6 thé bo
tri cdc neo chong cit. Trong pham vi BTL nay, ta so bo chon chiéu cao vit ban BTCT mit cdu t, =
50 + 100mm va viit dugc vuot nghiéng 45°.

2.1.5. Chiéu rong hiru hiéu cia ban BTCT mait cau (A4.6.2.6.1)
Bé rong hitu hiéu ctia ban BTCT mait cdu d6i v6i dam trong khong 18y qué tri s6 nhd nhat trong
ba tri s6 sau:
+ iL , v6i L 1a chiéu dai nhip dam hitu hiéu;
+ 12 lan bé day ban cong véi sd 16n hon ctia bé day ban bung dam hoic 1/2 bé rong ban
canh trén cua dam;
+ Khoang cach tim gitta hai dam;
Bé rong hitu hiéu ctia ban BTCT mat cdu d6i v6i dam bién 14y bang 1/2 bé rong hitu hiéu cta
dam trong ké bén, cong thém tri s6 nhd nhat cua:
+ %L , v6i L 1a chiéu dai nhip dam hitu hiéu;
+ 6 1an bé day ban cong véi s6 16n hon ctia 1/2 bé day ban bung dim hoac 1/4 bé rong ban
canh trén cua dam;
+ Bé rong ctia phan hang.

Khi tinh bé rong hitu hiéu ctia ban BTCT mat céu, chiéu dai nhip hitu hiéu c6 thé 1ay bang nhip
thuc t€ doi véi cdc nhip gian don va bing khoang céch giita cic diém thay d6i momen uén (diém
uon clia biéu d6 momen) cua tai trong thudng xuyén déi véi cac nhip lién tuc, thich hop cd momen
am va duong.

2.1.6. Tinh cac dac trung hinh hoc mat cat dam
Dic trung hinh hoc mit cat dim dugc tinh todn va lap thanh bang sau:

Mat cat A, (mm2) h, (mm) A.h, (mm’) | I, (mm*) | A,y (mm®*) I (mm*)

Miit cat dAm thép:

Canh trén

Ban bung

Cénh du6i

Tong y

Mt cét lién hop (3n):

Dam thép
Ban BTCT
Tong y

Miit cat lién hop (n):

Dam thép
Ban BTCT
Téng y

Trong do:
A = Dién tich phan tiét dién thd i (mm?);
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h, = Khoang céch tir trong tam phan tiét dién tha i dén day dam (mm);
I,; = M6 men quan tinh clia phan tiét dién thi i d6i véi truc ndm ngang di qua trong tam
ctia né (mm®*);

9 = Khoang cach tir trong tAm mat cat dim dén ddy dam (mm);

ST
>(x)

y, = Khoang céch tir trong tam phan tiét dién thit i dén trong tam cta mat cit dim (mm);

(mm);

v, =[y=h;| (mm);
I, = Mo men qudn tinh clia phén ti€t dién thit i d6i véi truc ndm ngang di qua trong tam
clia mat cat dim (mm®);
I =1 + Ay (mm®).

Tir bang trén ta tinh duoc:

Mat cat Yoot Yiop Yootmid Ytopmid Shot Stop Shotmid Stopmid
(mm) | (mm) |(mm) |(mm) | (mm’) | (mm’) | (mm’) | (mm’)

Dam thép

Lién hop (3n)

Lién hop (n)

Trong do:

Vo = Khodng céch tir trong tam mat cat dam dén ddy ban canh dudi dim thép (mm);
Yip = Khoang cdch tir trong tam mat cat ddm dén dinh ban cnh trén dim thép (mm);

Yeomia = Khodng cach tir trong tAm mat cat dam dén trong tam ban cdnh dudi ddm thép
(mm);

Yipmia = Khoang cach tir trong tam mat cat ddm dén trong tam ban canh trén dam thép

(mm);

Siot = M0 men khdng uén clia mat cit dam ting véi y,,, (mm®);
S

_ A Ve A 9 - <z A P e 3\,
op = MO men khang udn cua mat cat dam ung vai y,,, (mm’);

Shomia = MO men khang udn clia mat cat dim tng véi y,,,, (mm’);

otmid —

Siopmia = M0 men khéng uén clia mat cat dim Gng Vi ygpmq (mm’).

2.2 . TINH VA VE BIEU PO BAO NOI LUC

Pé tinh va vé biéu do bao noi luc ta chia dim thanh cdc doan bing nhau va vé dudng 4nh hudng
noi luc cha céc tiét dién, tinh ndi luc bang céch tra tai trong twong duong nhu di huéng dan &
chuong 1.

2.3. KIEM TOAN DAM THEO TTGH CUONG PO I
2.3.1. Kiém to4n theo diéu kién chiu mé men uén
2.3.1.1. Tinh todn ting sudt trong trong cdc ban canh dam thép

Ta lap bang tinh toan tng sudt trong cdc ban canh dim thép tai mat cit gifta nhip dim &
TTGHCDI nhu sau:
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Mat Cét M Sbot Stop Sbotmid Slopmid fbot ftop fbotmid flopmid
(Nmm) | (mm?) | (mm?) | (mm®) | (mm®) | (MPa) | (MPa) | (MPa) | (MPa)

Dam thép

Lién hop (3n)

Lién hop (n)

Téng

Trong do6:
f,. = Ung sudt tai ddy ban cach dudi dam thép (MPa);

bot —

f,p = ing sudt tai dinh ban cich trén dam thép (MPa);
f,.umiq = Ung sudt tai diém giita ban canh dudi dim thép (MPa);
fopmia = UNg sudt tai di€ém giita ban canh trén ddm thép (MPa).

2.3.1.2. Tinh mé men chdy cua tiét dién
2.3.1.2.1. M6 men chdy cua tiét dién khong lién hop
Mo men chay cta tiét dién khong lién hop duoc xac dinh theo cong thic sau:
M, = F, Sy (1)
Trong do:
F, = Cudng d6 chay nhé nhit theo quy dinh ctia thép lam dam (MPa);
Sxe = M6 men khang uén cua tiét dién khong lién hop (mm).
2.3.1.2.2. M6 men chdy cua tiét dién lién hop
Mo men chay cua tiét dién lién hgp duoc xac dinh theo cong thic sau:
M, = Mpc + Mpy + M, (2)
v61 M, duoc xac dinh tir phuong trinh sau:
MDC MDW MAD

F = + + 3)
g SNC SLT SST

Trong do:
Sxe = M6 men khang u6n cla tiét dién dam thép d6i vé6i ddy hoac dinh dam thép (mm’);
S.r = M0 men khang u6n cua tiét dién lién hgp dai han 3n d6i véi day hoac dinh dam thép
(mm?);
S¢r = M6 men khang uén cua tié€t dién lién hop ngin han n doi v6i ddy hodc dinh dam
thép (mm’).

2.3.1.3. Tinh mo6 men déo cua tiét dién
2.3.1.3.1. M6 men déo cua tiét dién khong lién hop

Doi vai tiét dién la doi xing kép, momen déo dugc xac dinh theo cong thic sau:

t t
M =P, b +P, D,t +P, bt 4
P 4 2 2 2 2

Trong do6:
P,=F, A, = Luc déo ctia bin bung (N);
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P.=F, A, = Luc déo cla ban cénh chiu nén — canh trén (N);
P, =F,A, = Luc déo clia ban cdnh chiu kéo - cdnh du6i (N).
2.3.1.3.2. M6 men deo cua tiét dién lién hop

Trinh tu cich xdc dinh M, da duoc trinh bay ky trong gido trinh. Vi du, trudng hop mat cat chiu
uon duong va TTHD di qua ban bung thi M, dugc xdc dinh nhu sau:

?:2 Pt _Pc _Ps_Prt_Prb +1
2 P

" &)
M, = ;)—IW)[?Z +(D-YYf ]+ (Pd +Pd, +P,d, +P.d +Pd,)
Trong do:
P, =F A, = Luc déo ciia ban bung (N);
P.=F, A, = Luc déo cla ban cénh trén chiu nén (N);
P, =F,A, = Luc déo clia ban cdnh du6i chiu kéo (N);
P, =0,85f A, = Luc déo cuia ban BTCT (N);
P, =F A, = Luc déo clia cot thép phia trén ctia ban BTCT (N);
P, =F A, = Luc déo cta cot thép phia dudi cia ban BTCT (N).
2.3.1.4. Kiém todn suw cdn xitng ctia tiét dién
Tiét dién I chiu uon phai dugc ciu tao can xing sao cho: (A6.10.2.1)
0,1< II” <0,9 (6)

y
Trong do:
I, = M6 men qudn tinh cta ti€t dién dam thép doi véi truc thang ding di qua trong tam

clia ban bung (mm*);

I, = M0 men quén tinh ctia ban canh chiu nén cia tiét dién dim thép quanh truc thang

diing di qua trong tam clia ban bung (mm®).

2.3.1.5. Kiém todn dé6 manh cua bdn bung (vdach ditng)

Ngoai nhiém vu chéng cit, vach ding con cé chitc niang tao cho ban bién di xa dé chiu udn cé
hiéu qua. Khi mot tiét dién I chiu uén, c¢6 hai kha niang hu hong ¢6 thé xuét hién trong vach ding.
D6 1a vach ding c6 thé mat 6n dinh nhu mot cot thiang ding chiu tng suat nén cé ban bién d& hoac
c6 thé mat 6n dinh nhu mot tdim do ting suét doc trong mat phiang uén.

Do manh cta ban bung khi ddm van lam viéc trong giai doan dan héi phai dugc cau tao sao cho
thod man diéu kién sau: (A6.10.2.2)

- Khi khong ¢6 suon tang cuong doc:
2D, <6,77 \/E (7)
tW fC

f, = Ung sudt & giita ban canh chiu nén do tai trong & TTGHCDI gay ra (MPa);

Trong do6:

D, = Chiéu cao cua ban bung chiu nén trong pham vi dan héi (mm);

+ Dai vai tiét dién khong lién hop doi xing kép thi D, = D/2 (mm);
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+ Dai vé6i tiét dién lien hop chiu mo6 men duong thi D, c6 thé xdc dinh theo cong thic sau:
(C6.10.3.1.4a-1)

D = fDC + fDW + fLL _ tc (mm) (8)

S f, f
DC + DW + LL
Ytopg Yt0p3n y topn

Trong do:
foes fows fi. = Ung sudt & thé chiu nén ngoai ciing ctia ban cdnh chiu nén dam thép, do cic
tai trong DC, DW, LL 6 TTGHCD gay ra (MPa);
Yioper Yiopan» Yiopn = Khodng cdch tir thG chiu nén ngoai ciing cuia ban cdnh chiu nén dam

thép dén truc trung hoa clia mat cat dim thép, lién hop 3n, lién hop n (mm).

2.3.1.6. Kiém tra tiét dién dam la ddc chdc, khong ddc chdc hay mdnh
2.3.1.6.1. Kiém todn do mdnh ciia bdan bung cé mdt cdt ddc chdc

Do manh cua vach ding cia tiét dién dac chic phai thoa man diéu kién sau: (A6.10.4.1.2)

2D
—=2<3,76 £ 9)
tw ch

Trong do:
D,, = Chiéu cao ctia ban bung chiu nén tai lic m6 men déo (mm);
2.3.1.6.2. Kiém todn do mdnh ciia bién chiu nén cé mdt cdt ddc chdc

Do su tang bién dang clia vach 1am phdt sinh cudng do sau mat én dinh, nén tiét dién I chua
hong do u6n khi da dat tai trong mat 6n dinh véach. Tuy nhién, né s& hong do uén khi mot trong cac
phan tir & canh khoang vach hong. Néu mot trong cdc ban bién hodc STC ding bi hong thi chuyén
vi ctiia vach s& khong bi kiém ché, vach khong chong lai duoc phdn momen uén danh cho vach va
tiét dién I s€ bi hu hong.

Trong tiét dién I do6i xing kép chiu udn, bién chiu nén s& hu hong trudc tién do mat 6n dinh cuc
bo hay téng thé. Do do, lién két doc va do ciing clia bién chiu nén rat quan trong khi xac dinh kha
nang chiu uén ca tiét dién 1. DE danh gid cudng do mat 6n dinh clia bién chiu nén, bién dugc xem
x€t nhu mot cot chiu nén riéng ré.

Do manh cua bién chiu nén cua tiét dién diac chiac phai thoa man diéu kién sau: (A6.10.4.1.3)

b 0,382 E (10)
2t, E,

Trong do:
b; = Chiéu rong ctia ban cénh chiu nén (mm);
t, = Chi€u day cua ban canh chiu nén (mm).
2.3.1.6.3. Kiém todn do mdnh ciia bién chiu nén cé mdt cdt khong ddc chdc

Do manh cta bién chiu nén cta tiét dién khong diac chic phai thoa man diéu kién sau:
(A6.10.4.1.4)

- Khi khong ¢6 STC doc:

(11)
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2.3.1.64. Kiém todn tuong tdc giita do mdnh bdn bung va bién chiu nén ciia mdt cdt ddc chdc

Thuc nghiém cho thay cdc mat cat dic chic c6 thé khong c6 kha ning dat duoc cdc mo men déo
khi ty s6 d0 manh ctia bung va canh chiu nén ca hai déu vuogt 75% cua cac giGi han cho trong cac
phuong trinh (9) va (10). Do d6, tuong tic gitta d0 manh ban bung va bién chiu nén ctia mat cat dac
chéc phai thoda man diéu kién sau: (A6.10.4.1.6)

2D

o 0,75)3,76, |2
tw ch

b—fs(o,75)o,382 £
2t, E,

- Néu (12) khong dat thi su tdic dong qua lai gita d0 manh clia ban bung va bién chiu nén cua
mat cit dac chic phai thoda man phuong trinh tuong tdc sau:

2D
Do 935 O |<g0s | B (13)
t, 2t, E,

2.3.1.6.5. Kiém todn lién két doc ciia bién chiu nén cia mdt cdt ddc chdc

(12)

D6 manh clia vach va do manh clia bién chiu nén ¢6 lién quan dén mét 6n dinh cuc bo ctia dim
ti€t dién I chiu u6n. Mat 6n dinh tong thé ctia bién chiu nén giong nhu mot cot chiu nén giita céc
diém lién két doc ciing cin duoc xem xét. Bién chiu nén néu khong dugc lien két doc thi khi chiu
luc dén mot giéi han ndo dé né sé bi di chuyén theo phuong ngang va vin theo mot dang da biét 1a
mat 6n dinh xodn ngang.

Khoang céch gifta cac diém lién két doc L, cia ti€t dién dic chiac phai thod man diéu kién sau:
(A6.10.4.1.7)

r E
L, <]0,124-0,0759 & = (14)
Mp F}’C

Trong do:
r, = Ban kinh quan tinh cia tiét dién dam thép d6i véi truc d6i xing thang ding di qua

trong tam ban bung (mm);

M, = M6 men nho hon & hai dau cta chiéu dai khong duge lién két doc (N.mm);

Khi thiét k€&, ta thuong chon chiéu dai khong dugc lién két doc ctia bién chiu nén trong khoang
1/4L.

2.3.1.6.6. Kiém todn lién két doc ciia bién chiu nén ciia mdt cdt khong ddc chdc

Khoang cich gifta cac diém lién két doc L, cua tiét dién khong dic chic phai thod man diéu
kién sau: (A6.10.4.1.9)

L, <L, =1,76r, /Fi (15)
yc

Trong do6:

r, = Bén kinh quén tinh clia mét cat quy uéc bao gém ban cach chiu nén cong thém 1/3
chiéu cao ctia ban bung chiu nén lién ké ctia dim thép d6i véi truc thang ding di qua trong tam
vach dam (mm).
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Tir nhitng phan tich trén, ta c¢6 thé tém tit nhu sau:

Chiéu sau khong +
ddi va F, < 345MPa —|

Diéu 6.10.4.1.2

bieu 6.104.1.3 (*)

2D i
T <376 E > Egoﬁgz E
t, E, 2t, E,

\ 4

Diéu 6.10.4.1.6a (*)

2D
0 < (0,75)3,76, |
tW ch

N

va

LS <(0.75)0,382 E
2t

f ye

A 4

bicu 6.10.4.1.6b (*)

A

2D
@ 1935 b <625 E
t, 2t, E,

\4

bieu 6.104.1.4 (*)

A\ 4

Dbiéu 6.10.4.1.7 (*)

E
0.124—0,0759 Mo || 5=
Mp ch

L, <

A 4

(Khi khong c6 STC doc)

A

Tiét dién khong tot, phai chon lai
tiét dien.

Ghi chu: Tat ca cac mat cit déu phai thod man cdc gidi han vé ty 1é mat cét clia diéu A6.10.2;
(*) = D61 v6i mat cét lien hop chiu uon duong, céc diéu nay duoc xem nhu tr dong thoa man;

(+) = Dung;
(-) = Khong ding.

biéu 6.10.4.1.9 (*)

L, <L, =1,76r, /£
F
yc

Tiét dién dac
chac

A\ 4

Tiét dién
khong dac
chic

SO PO TRINH TUKIEM TRA TIET DIEN DAM LA DAC CHAC, KHONG PAC CHAC HAY MANH

\ 4

Tiét dién
manh
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2.3.1.7. Kiém todn sitc khdng uon
Stic khdng uon ctia dim phai thoa man diéu kién sau: (A6.10.4)

+ Dai v6i trudng hop tiét dién 1a dic chic:

M, <M. =@M, (16)
+ Doi véi truong hop tiét dién 1a khong dac chac hay manh:
ffsl::r= (Pan (17)

Trong do:
¢; = Hé s0 stc khang uén theo quy dinh; (A6.5.4.2)
M, = M6 men udn tai mat cit kiém tra & TTGHCDI (Nmm);
f; = tng sudt & mdi ban canh dam thép tai mat cat tra  TTGHCDI (MPa);
M, = Sitc khang uon danh dinh cua tiét dién diac chac (Nmm);

F, = Stic khiang uon danh dinh & mdi ban cdnh khi tinh theo Gng suét clia mat cat khong
dic chiac (MPa).

Do6i v6i dam gian don c6 mat cat khong ddi thi ta chi can kiém todn stic khdng uén & mat cat
bat 1¢i nhat 1a mat cat gitra dam.

2.3.1.7.1. Siic khdng uodn ciia mdt cdt khong lién hop ddc chdc
Stic khang u6n danh dinh dugc xac dinh nhu sau:
M, =M, (18)
2.3.1.7.2. Siic khdng uén duong cvia mdt cdt lién hop ddc chdc
Stic khang uon danh dinh dugce xac dinh nhu sau: (A6.10.4.2.2)
+Néu D, <D’ thi:
M, =M, (19)
+NéuD’ <D, < 5D’ thi:

_5M, -085M, 085M, -M, [Dpj 20)

" 4 4 D

Trong do:
D, = Khodng cdch tir dinh ban cdnh chiu nén t6i TTH déo (mm);
M, = M6 men chay ddu tién ctia mat cit lién hop ngan han chiu moé men duong (N.mm);
M, = M6 men déo clia mit cat lien hgp (Nmm).

+ Néu khong thi M, ¢6 thé duoc xédc dinh bang phuong phdp gin diing sau, nhung khong dugc
lay 16n hon gia tri cua M, duoc tinh toan trong hai truong hop trén:

M, =1,3R,M, 21
Trong do:
R, = Hé s0 lai theo quy dinh. (A6.10.4.3.1).

* Yéu cdu vé tinh déo

Ban BTCT mit cdu phai dugc bao vé khong bi ép vd do ép bé tong con non tudi va bi ché doc
khi mat ct lién hop ti€n dan dén moé men déo. D6i vdi tiét dién lién hop dic chic chiu moé men uén
duong, néu mo men do tic dung cua tai trong tinh todn gay ra ¢ng suit ban canh vugt qua cuong do
chay ctia méi ban cdnh nhan vdi hé s6 lai R, thi mat cat phai thoa man:
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Dyl s (22)
F —

Trong d6:
(23)

Trong do:
B =0,9 doi véi F, = 250MPa;
B =0,7 doi véi F, = 345MPa;
D, = Khoang cich tir dinh ban cia mat cat lién hop téi truc trung hoa déo (mm);
2.3.1.7.3. Siic khdng uodn ciia bdn cdnh cé mdt cdt khong ddic chdc (A6.10.4.2.4)
Sttc khdang uon danh dinh ctia méi ban cédnh, khi tinh theo tng suét phai duoc tinh nhu sau:
F,=R, R, F (24)
Trong do:
R, = hé s0 truyén tai trong theo quy dinh (A6.10.4.3.2);
F,; = cuong do chay nho nhét quy dinh cua canh (MPa).
2.3.1.7 4. Siic khdng uodn ciia ban cdnh cia mdt cdt lién hop cé mdt cdt manh (A6.10.4.2.5)

a) Cic ban cianh chiu nén

Stic khang uén danh dinh ctia ban canh chiu nén, khi tinh theo ting suat phai dugc xac dinh nhu

sau:
+Néu L, <L, =4,44r, |—, thi:
F,.
Lb F}’C
F,=GR,R,F,|1,33-0,187 | — E < R,R,F,, (25)
rt

+ Néu khong thi:
E
F = C,R,R, | 220 _ < R,R,F, (26)
L,
Trong do6:
P pY
C,=1,75-1,05 (—IJ +0,3 (—‘] <23 (27)
2 P2
Trong do:

C, = hé so diéu chinh su thay déi cia momen;
P,, P, = luc nén trong ban cich chiu nén tuong tng tai diém giing c6 tri s6 mo6 men
uon nhoé hon, 16n hon (N);

L, = chiéu dai doan khong dugc dugc lién két doc ctia bién chiu nén (mm).

b) Cic ban cinh chiu kéo
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Stic khdng uén danh dinh cua ban cdnh chiu kéo khi xét vé ting suit, phai dugc xdc dinh
nhu duéi day:

F, =R,R,F, (28)
Trong do:

F,,= cuong do chdy nho nhat quy dinh (MPa) ctia ban cinh chiu kéo.
2.3.1.7.5. Siic khdng uon ciia ban cdnh ciia mdt cdt khong lién hop cé mdt cat manh (A6.10.4.2.6)

a) Cic ban cianh chiu nén

Stic khang uén danh dinh phai dugc xac dinh nhu sau:

Truong hop khong c6 STC doc thi:

’ I.d E
+Néu L, <L =444 |-=—— thi:
ch ch

L —
M, = C,R,R,M, {1 -0,5 (ﬁﬂ <R,RM, (29)
r Hp
+ Néu khong thi:
M, (LY
M, = chthTYKL—rJ < R,R,M, (30)
b
véi
3 3
L =1,76r £ (32)
p t F
ye
Trong do:

S,. = momen tinh clia ban canh chiu nén (mm’);
t; = bé day ban canh chiu nén (mm).

b) Céc ban cinh chiu kéo

Stic khang uon danh dinh clia ban cdnh chiu kéo, xét vé€ tng suat phai dugc xdac dinh nhu
dudi day:

F,=R,R,F, (33)
2.3.1.7.6. H¢é s6 truyén tdi trong R,

a) Cic ban cianh chiu nén

Truong hop khong c6 STC doc thi:

a 2D E
R,=1- : c Ny |— 34
° (1200+300arJ[ t, C\f j (34)

a = —~ (35)
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Trong do:

A, = 5,76 d6i vGi cdc cau kién c6 dién tich ban céanh chiu nén bang hoac 16n hon dién
tich ban canh chiu kéo;

A, = 4,64 d6i v6i cac cdu kién c6 dién tich ban canh chiu nén bang hoac nhé hon dién
tich ban canh chiu kéo;

A_ = dién tich ctia ban cdnh chiu nén (mm?).

b) Cic ban cianh chiu kéo

Doi véi cdc ban canh chiu kéo, R, 14y bang 1,0.

2.3.2. Kiém toan theo diéu kién chiu luc cit

Stic khang cét ciia dim phai thoa man diéu kién sau: (A6.10.7.1)

V,<V.=9)V, (36)
Trong do:
¢, = Heé s suc khang cit theo quy dinh; (A6.5.4.2)
V, = Stic khang cét danh dinh ctia mit cit, duoc xac dinh nhu dudi day.
2.3.2.1. Sitc khdng cdt danh dinh cua cdc ban bung khong duoc ting cuong (A6.10.7.2)
Stic khang céit danh dinh ctia cdc ban bung khong ¢6 STC dugc xdc dinh nhu sau:
. D E .
+ Néu t_ <246 F_ ,thi: V, =V =0,58F,Dt, (37)
w ywW
+ Néu 2,46 £ <2 <3,07 £ ,thi: V. =1,48t] EF,, (38)
wa tw wa
3
New 25307 B v = BOLE (39)
t, F,, D
2.3.2.2. Sitc khang cat danh dinh ciua cdac ban bung duoc ting cuong (A6.10.7.3.)
2.3.2.2.1. Kiém todn theo yéu cdu boc xép (A6.10.7.3.2)
Dai véi cac ban bung khi khong ¢6 STC doc, phai st dung STC diing néu:
tB >150 (40)
Khoang céch giita cac STC ditng khi khong ¢6 STC doc, phai thoa mén diéu kién sau:
2
260
d, <D| — 41
° [D/tw j D

2.3.2.2.2. P61 véi cdc mdt cdt thudn nhdt (A6.10.7.3.3)

a) Cic khoang trong clia cdc mat cat diac chac

Stic khéng cét danh dinh ctia vach & khoang trong cta tiét dién dac chac duge 14y nhu sau:

+NeéuM, <0,5 oM, thi:
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, 08701-0)

2
1+(d°j
D -

V.=V |C

+NéuM, > 0,5 oM, thi:

L0870-0) |

2
1+(d°]
D -

V. =RV |C

Trong do:

(42)

(43)

(44)

M, = M6 men u6n 16n nhét trong khoang dang nghién cttu do tai trong tinh toan &

TTGHCDI gay ra (N.mm);

C = Ty s6 cua tng sudt odn cat va cudng do chay cit, ta ¢c6 C dugc xdc dinh nhu sau:

(A6.10.7.3.3a)

+ Néu 2Sl,lO E—k,thiC: 1,0
tw wa

+ Néu 1,10 E—kggglﬁ,g E—k,thiC=1’10 E_k
F wa

D
yw w I yw
tW
enen Do1g [BE oo 152 [E_k]
t, wa B wa
tW
Trong do:
k=5+ >

(5]

b) Cac khoang trong ctia cic mat cat khong dac chic

(45)

(46)

(47)

(48)

Stic khang céat danh dinh cta vach & khoang trong cua tiét dién khong dac chac duogc 14y nhu

sau:

+Neéu f, <0,75 ¢;F, thi:

, 08701-0)

2
1+(d°j
D .

V.=V |C

(49)
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+Neéu f, > 0,75 ¢;F, thi:

V, =RV |C+ M >CV, (50)
1+ [dOJ
D -
Vi
R=|0,6+0,4 Bl VR | P (51)
F, -0,75¢,F,
Trong do:

f, = tng suat 16n nhat trong ban canh chiu nén clia khoang dang nghién ctu do tai trong
tinh todn 6 TTGHCDI gay ra (N.mm);

c¢) Cdc khoang bién
Stic khang cat danh dinh ctia vach & khoang bién duoc 14y nhu sau:
V,=CV, (52)
2.3.2.3. Tinh todn cdc neo chong cat (A6.10.7.4)

Trong pham vi BTL nay ta khong tinh toan phan nay va coi nhu cau tao cua cac neo chong
cit da duoc thoa man.

2.4. KIEM TOAN DAM THEO TTGHSD
2.4.1. Kiém toan do vong dai han (A6.10.5)

Dung t6 hgp TTSD dé kiém tra chay cia két cau thép va ngin ngira do vong thudng xuyén bat
loi c6 thé anh hudng xau dén diéu kién khai thac. Ung sudt ban bién chiu moémen duong va am, phai
thod man diéu kién sau:

+ Dai véi tiét dién lién hop:

f,<0,95R,F,; (53)
+ Doi véi tiét dién khong lién hop:
f;<0,80 R, F,; (54)

Trong do:
f, = ing suat dan hoi ban bién dam do TTSD gay ra (MPa);
2.4.2. Kiém toan do vong khong bit buéc (A2.5.2.6.2 & A3.6.1.3.2)
Do vong cta dam phai thoa man di€u kién sau day:
1

=8 =500

(55)

Trong do:
L = Chiéu dai nhip dam (m);

A = D06 vong 16n nhat tai mat gitta ddm do hoat tai & TTGHSD, bao gom ca luc xung kich,
lay tri s6 16n hon cua:

+ Két qua tinh toan do chi mot minh xe tai thiét k&, hoac
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+ Két qua tinh toan cua 25% xe tai thi€t k&€ cung vdi tai trong lan thiét ké.

Do vong 16n nhat (tai mat cét gita dam) do xe téi thi€t k& gay ra c6 thé 1dy gan ding tng véi
truong hop xép xe sao cho mod men udn tai mat cat giita dim 1a 16n nhat. Khi dé ta c6 thé sir dung
hoat tai tuong duong clia xe tai thi€t k& d€ tinh todn.

Do vong 16n nhat (tai mat cit gitta dam) do tai trong rai déu gay ra dugc tinh theo cong thic clia
1y thyét dan hoi nhu sau:

_ swlt

= 56
384EI (56)

Trong do:
w = Tai trong rai déu trén dam (N/m);
E = M6 dun dan héi cua thép lam dam (MPa);

I = M6 men quén tinh cua tiét dién dam, bao gom ca ban BTCT mat ciu d6i v6i dam lién
hop (mm*).

2.4.3. Tinh toan dé vong nguoc (A6.7.2)
Céc cdu thép nén 1am do vong nguoc trong khi ché tao dé bu lai do vong do tinh tai khong hé s
va tric doc tuyén. O day ta chi xét dén do vong do tinh tai khong hé s6 ca:
+ Tinh tai dam thép va ban BTCT mat cdu do tiét dién dam thép chiu;
+ Tinh tai 16p phtt mat cau va cac tién ich trén cau do tiét dién lién hop chiu.

Cong thitc tinh do vong ctia ddm nhu muc 2.4.2.

2.5. KIEM TOAN DAM THEO TTGH MOI VA BUT GAY
2.5.1. Kiém toan moi doi véi vach ditng

Ta phai kiém tra diéu kién nay dé kiém tra uén ngoai mit phing cia ban bung do uén hoic cat
dudi tac dung lap di lap lai cta hoat tai.

Ung sudt dan héi 16n nhat do tai trong bao gém tai trong tinh khong nhan hé s6 va hai 14n t6 hop
tai trong moi. Xe tai moi dugc nhan doi vi xe tai ning nhat qua cdu gin béng hai lan xe tai moi. T6
hop téi trong moi 1a t6 hop tai trong chi c6 xe tai moi qua ciu véi hé s6 tai trong = 0,75; hé s6 xung
kich IM = 15%. (A6.10.6.2)

Xe tai moi 1a mot xe tdi thi€t k€ nhung c¢6 khoang cach khong déi 1a 9000mm giita cdc truc
145kN. (A3.6.1.4.1)
2.5.1.1. Kiém todn mdi doi véi vdach ditng chiu uon

Céc ban bung khong ¢6 STC doc phai thoa man diéu kién sau day:

+ Néu 2D, <5,70 E , thi £ <R.F,, (57)
tW wa
t 2
+ Néu khong, thi f_ <32,5E| — (58)
2D,
Trong do:

D, = Chiéu cao ctia vach chiu nén trong giai doan dan hoi (mm);

f_ = tGng sudt nén dan hoi 16n nhat & ban bién chiu nén khi uén do tic dung cua tai trong
dai han chua nhan hé s6 va cua tai trong moi nhu quy dinh & trén (2.5.1), dai dién cho tng
suat nén khi uoén I6n nhat trong vach (MPa).
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2.5.1.2. Kiém todn méi doi voi vdach ditng chiu luc cdt

Ung suit cit dan héi 16n nhat trong vach do tac dung clia tai trong dai han chua nhan hé s6 va
cuia tai trong moi nhu quy dinh & trén (2.5.1) phai thoa man diéu kién sau:

v:< 0,58 CF, (59)
Trong do:

v, = Ung sudt cit dan hoi 16n nhét trong vach, do tac dung cua tai trong dai han chua nhan
hé s6 va cua tai trong moi nhu quy dinh & trén (2.5.1) (MPa).

2.5.2. Kiém toan moi va dut gay
2.5.2.1. Kiém todn mdi

Thiét k& theo TTGH mdi bao gém gidi han tGng suét do hoat tai cta xe tai thi€t k&€ moi chi dat
dén mot tri s6 thich hgp tng v6i mot s6 1an tac dung lap xay ra trong qua trinh phuc vu cua cau.

Cong thiic kiém tra moi nhu sau:
Y(Af) < (AF), (60)
Trong do:
v = Hé s0 tai trong moi, ta c6 y = 0,75;
(Af) = Bién do ting sudt do xe tai moi gay ra (MPa);
(AF), = Stic khang moi danh dinh (MPa).
* Tinh bién do ving sudt do xe tdi mdi gay ra (Af):

+ Dai véi tiét dién khong lién hop:

M
Af — umax 61
5 (61)
+ Doi véi tiét dien lien hop:
Af — Mumax (62)
Sb

Trong do:
S = Mo men khéng udn cta tiét dién dim thép (mm’);
S, = M6 men khang u6n cia tiét dién lién hop ngan han (mm’);

M,,... = MO men u6n tai mat cat giita nhip ddm do xe tai moi, c6 xung kich, xép & vi tri

umax

bat loi nhat gay ra.
* Tinh stic khdng moi danh dinh (AF),: (A6.6.1.2.5)

Ta c6 cong thiic tinh todn nhu sau:

1

(AF), = (%] 2%(AF)TH (63)

Trong do:

(AF)py, A = Ngudng tng suat moi, hé s6 cdu tao, tra bang theo quy dinh, phu thudc vao
loai chi tiét cdu tao ctia dam thép;

+ Dam thép hinh cdn = Chi tiét cdu tao loai A;
+ Dam thép ghép han = Chi tiét cdu tao loai B.

N = S6 chu ky bién do ting suat trong tudi tho thiét k& ctia cau. Theo tiéu chudn thi tudi
tho thiét ké ctia ciu 1a 100nam, vay:

LUU HANH NOI BO 22



BO MON KET CAU

N = (100nam).(365ngay).n.(ADTT) (64)
n = S6 chu ky tGng suat cuia mot xe tai qua céu, tra bang theo quy dinh, phu thuoc vao loai
cdu kién va chiéu dai nhip.

ADTT = S6 xe tai qua cau/ngdy trong mot 1an don tinh trung binh trong tudi tho thiét k&

cua cau;

ADTT, = p.ADTT (65)

p = Hé s6 lan xe tai, tra bang phu thudc vao s6 lan xen tai cua cau;

ADTT = S6 xe tai qua ciu/ngay ctia mot 1an xe, tinh trung binh trong tudi tho thiét k& cta
cau:

ADTT =k.ADT.n, (66)
ADT = S6 lugng xe trung binh /ngay/mat lan;
k = Ty Ié xe tai trong ludng, tra bang theo quy dinh, phu thudc vao cap dudng thiét ké;
n, = SO lan xe tai clia cau.
2.5.2.2. Kiém todn ditt gay

Vat liéu thép lam didm phai c6 do déo dai chong dit gay theo quy dinh cta tiéu chuin. Thép sit
dung theo cdc tiéu chuin ctia AASHTO 1a thod man.

2.6. TINH TOAN THIET KE SUON TANG CUONG

Dé tang cudng cho ban bung va bién chiu nén khong bi mat 6n dinh ngudi ta thudng st dung
cdc suon tang cuong.

D6i v6i dam thép hinh cén thi ban bung thudng di day dé c6 thé tu dat ting sudt chay uon va cit
ma khong mat én dinh, do d6 khong cin bd tri sudn ting cudng.

C6 hai loai suon tang cuong la STC ding (ngang) va STC doc. Sudn ting cuong doc thuong chi
dung cho cdc cdu dam lién tuc nhip 16n va khi chiéu cao ddm 16n hon khoang 2,0m.

Céc STC ding gém c¢6 cac tdm thép hinh chit nhat hodc thép géc, duoc han hoac lién két bang
bu long vao mdt hoac ca hai bén ctia ban bung.

Khoang cach giita dau mai han STC vao ban bung hoac ban canh t6i duong han giita ban bung
va ban canh phai > 4t,,,

STC ding dat trén toan chiéu dai dam goi 1a STC didng trung gian hoac dat tai dau dam (vi tri
g6i) goi la STC goi.

Doan dam gitta 2 STC ding trung gian lién nhau goi 1a khoang dam (khoang trong), khoang
céach gitta STC goi dén STC ding trung gian lién ké goi la khoang cudi.

Tat ca cdc dam thép tang cuong hodc khong tang cudng, déu phai ¢6 STC gbi va STC ding
trung gian tai cac vi tri c6 dam ngang hoac khung ngang. Néu chi ¢6 STC ding & go6i va vi tri dam
ngang hodc khung ngang, thi ta coi nhu dam khong dugc tang cuong.

Vi trf cdc STC nén bo tri doi xing nhau qua mat cat gitta dam. Khoang céch gitra cic STC ¢6
thé bo tri don gian 12 déu nhau hoic tang dan tir ddu dim vao gitta nhip cho phit hop véi biéu do bao
luc cat trong dam.

Céac STC nén chon loai céu tao kép, nghia 1a bé tri thanh doi mot doi xing nhau & hai bén vach
dam.

Khi dam ¢6 bd tri méi noi cong truong, thi STC gan mdi ndi phai bo tri cach mép ban n6i mot
doan it nhat 1a tir 20 — 30cm.

Cac STC ding trung gian phai dugc han hodc 1ap khit chat vao ban bién chiu nén, nhung khong
can phai ép vao mat ban canh chiu kéo.
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Céc STC go6i phai kéo dai ra toan bo chiéu cao clia ban bung va cang khit chat véi cac ban canh
cang tot, dé ti€p nhan phan luc goi dugc t6t hon.

| bf | tw
| | -
N/ Z4 1
ot, :
v —d
p
b, at, y
t.
d b i
ot,, Dy
4 oy
P
© !
ot,
4tw¢ 1l
4 ,
: o Mat cat hiéu dung chiu nén

CAU TAO SUON TANG CUONG BUNG
2.6.1. Kiém toan STC diing trung gian

Khi khong c6 STC doc, vach cta dam tiét dién I dugc goi 1a tang cuong khi khoang cach cta
cac STC dung trung gian d, < 3D (A6.10.7.1)

Suon ting cuong ding trung gian phai thoa nhitng diéu kién sau:
2.6.1.1. Kiém todn dé manh

Chiéu rong va chiéu day clia STC diing trung gian phai duoc gi6i han vé do manh dé ngin mat
6n dinh cuc bo ctia vach dam: (A 10.8.1.2)

s0+L<h <048, | (67)
30 F,,

0,25b, < b, < 16,0t,. (68)
Trong do:
d = Chiéu cao mat cit dim thép (mm);
t, = Chiéu day STC (mm);
b, = Chiéu rong STC (mm);
F,, = Cudng do chay nho nhat quy dinh ctia STC (MPa);
b; = Chiéu rong ban céch ctia ddm (mm).
2.6.1.2. Kiém todn do citng

STC ding trung gian xdc dinh dudng bao ding cua khoang vach. Do d6, ching can du do cing
dé giit quan hé tuong doi thang va cho phép vach phit trién cudng do sau mat 6n dinh (dé 1am nhiém
vu neo cho trudong cang).
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Do cting cua nod phai thoa man cac phuong trinh sau: (A6.10.8.1.3)
I >dt T, va (69)

D 2
J= 2’5(d_pj -2,0=0,5 (70)

0

Trong do:

d, = Khoang cach gitta cac STC ding trung gian (mm);

D, = Chiéu cao D cuia vich khong c6 STC doc hodc chiéu cao phu 16n nhat cua vach c6
STC doc. Ta chi xét trudng hop khong ¢6 STC doc, nén D, = D (mm);

I, = M6 men quan tinh cua tiét dién STC ding trung gian 14y d6i véi mat ti€p xuc gitra
STC va vach khi la STC don va véi dudng giita chiéu day vach khi 1a STC kép (mm®*).

2.6.1.3. Kiém todn cuong do

Dién tich tiét dién ngang ctia STC diing trung gian phai di 16n dé chong lai thanh phan thang
ding cua tng suat xién trong vach. (A6.10.8.1.4)

F
A, > O,lSBDtW(l—C)X“ —18@}[%J (71)

r ys
Trong do6:
V., = Stic khang cit tinh todn ctia vach dam (N);
V, = Luc cit do tai trong tinh todn & TTGHCDI (N);
A, = Dién tich STC, tong dién tich ctia ca doi STC (mm?);
B = Hé s06, dugc xac dinh nhu sau:
+ STC kép bang thép tdm hinh chit nhat, B = 1,0;
+ STC don béang thép tAm hinh chit nhat, B = 2,4;
+STC don béng thép géc, B=1,8.
2.6.2. Kiém toan STC goi

STC g6i chiu phan luc goi va cdc luc tap trung. Cic luc tap trung chuyén qua ban bién va dau
du6i ctia STC. STC g6i dugc lien két véi vach, dong thoi tao thanh dudng bién thing ding 1am neo
chiu cit tir tdc dong clia trudng cang.

Doi v6i dam thép hinh cén, ta phai lam STC g6i khi: (A6.10.8.2.1)
V,>0,75¢,V, (72)

Trong do:

¢, = Hé s0 sic khang doi véi goi theo quy dinh; (A6.5.4.2)

V, = Luc cit tinh toan tai goi (N);

V, = Stic khang cat danh dinh clia vach dam tai goi (N).
Dai v6i cdc dam thép ban phai dat STC goi & tat ca cac vi tri goi va tat ca cac vi tri chiu tai trong

tap trung. (A6.10.8.2.1)

Céc STC goi phai bao gdbm mot hoac nhiéu thép ban hoac thép gdc duge lién két bang han hoac
bit bu long vao ca hai bén clia ban bung. Cac m6i ndi vao ban bung phai dugc thiét k& dé truyén
toan bo luc goi do céc tai trong tinh toan gay ra.

Céc STC goi phai kéo dai ra toan bo chiéu cao cua ban bung va cang khit cang t6t t6i cic mép
ctia ban canh.

LUU HANH NOI BO 25



BO MON KET CAU
Mbéi STC phai dugc hodc mai dé lap khit vao ban cénh thong qua d6 n6 nhan dugc phan luc,
hodc dugec gan vao ban céanh d6 biang dudng han rainh ngau hoan toan.

Khoang cach tir STC g6i dén STC ding trung gian lién ké phai thdéa man diéu kién > 1,5D
(A6.10.7.3.3¢c)

Suon ting cuong goi phai thoa man nhiing diéu kién sau:
2.6.2.1. Kiém todn do manh

STC g6i duoc thiét k€ nhu mot phan tir chiu nén, gdbm mot doi hoidc hon cac ban thép hinh chi
nhat dat doi xing vé mdi bén ctia ban vach dam.

Do manh cua STC g6i phai thoa man diéu kién sau: (A6.10.8.2.2)

E
b, <048t fF— (73)
ys

b, = Chiéu rong cuia STC g6i (mm);

Trong do:

t, = Chiéu day ctua STC g6i (mm).
Tir (73), ta c6 thé chon trudc b, roi tinh ra t,
2.6.2.2. Kiém todn sitc khdng tua
Sttc khang tua tinh toan, B, phai dugc 14y nhu sau:
B, =¢,AF,.>R

put ys — “Mu

(74)
Trong do:
@, = Hé s0 stc khang tua theo quy dinh; (A6.5.4.2)

A, = Dién tich tya cta STC vao ban cdnh (mm?);
R, = Phan luc go6i 6 TTGHCDI (N).

Tur (74) = Chon dugc kich thudc ctia STC goi theo diéu kién sitc khang tua. Ta c6 thé chon mot
doi, hai doi hoac ba doi.
(Cau tao STC c6 vat 45°, 4t 1a dé ngan can su hinh thanh tGng suit kéo doc khong 1oi trong maoi

han tai cho tiép xtc giira vach STC va ban bién).

2.6.2.3. Kiém todn sirc khang nén doc truc
STC goi cong mot phin vach phdi hop nhu mot cot dé chiu luc nén doc truc.

Doi véi céc STC duge bat bu 1ong vao ban bung, mat cat hiéu dung clia cot chi bao gébm céc céu
kién ctua STC.

Doi véi STC duge han vao ban bung, dién tich ¢6 hiéu cua tiét dién cot duoc 14y bang dién tich
tong cong cdc thanh phan ctia STC va mot doan vdch ndm tai trong tam khong 16n hon 9t, sang mdi
bén cuia cac ciu kién phia ngoai cua nhom STC goi.

Sitc khang nén doc truc ¢6 hé s6 dugc tinh nhu sau:
P.=o¢P,>R, (75)
Trong do:
¢, = Hé s6 stc khang nén theo quy dinh; (A6.5.4.2)
P, = Stc khang nén danh dinh, dugc xéc dinh nhu sau: (A4.6.2.5)
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k') F o
bat A=| — | - = do manh ctia cot (76)
ar) E
+Néu A <2,25 thi P, = 0,66" F,, A, (77)
+Néu L > 2,25 thi P, = 0,88F, A /A (772)

Trong do:

A, = Dién tich mat cat cot (mm®);

k = Hé s6 chiéu dai hiéu dung theo quy dinh. V6i truong hop lién két han & hai dau thi k =
0,75. (A4.6.2.5)

1 = Chiéu dai khong gidng (mm) = chiéu cao vich D (mm);

r = ban kinh quan tinh cta tiét dién cot (mm);

r= \//i:i(mm); (78)

I, = Momen quén tinh cia tiét dién cot doi v6i truc trung tam ctia vach (mm®*).

2.7. TINH TOAN THIET KE MOI NOI CONG TRUSNG
Lién két han c6 nhiéu wu diém nhu don gidn vé cdu tao, it chi tiét, ton it vat liu, phit hop véi
diéu kién cong nghiép héa,...nén dugc va dung. Tuy vay, véi cdc moi noi cong trudng thi lién két
han khé thao tdc, khé han tu dong, cling nhu kiém tra chat lugng. Do d6, thong thudng ta két hop
mai n6i han & nha may va bu long CDC & cong truong.
Tinh toan thi€t k&€ mai noi cong truong phai dugc xem xét trén cac mat sau:
+ Kiém cédc ban néi va dam thép tai vi tri m6i noi;
+ Kiém todn siic khing cia cic bu long CDC.
Trong pham vi BTL nay, ching ta chi nghién ctu kiém todn siic khdng cta cdc bu long CDC.

O trén ta da tinh dugc mo men tinh todn 16n nhat va luc cét tinh todn 16n nhét & mat cit i. DS 1a
hai dai luong xac dinh doc 1ap v6i nhau, mdi truong hop ¢6 mot vi tri hoat tai bat loi riéng ré. Do
vay néu M va V & cling mit cét i lai cing ¢6 mit trong mot cong thic chung, nhu trong cong thic
tinh luc cét tac dung 1én bu long lién két ban bung dim, thi viéc 14y M va V xéc dinh & trén dé tinh
to4n lién két 1a khong ding. Vé mat 1y thuyét, trén ddm s& c6 mot vi tri nao dé cua hoat tai dé cap
gid tri M, V & mat cat i ma khi dua vao cong thiic chung néi trén thi gia tri ciia cong thic néi trén sé
la bat loi nhat. Tuy vay, viéc tim vi tri hoat tai bat 1gi chung d6 rat phuic tap.

O day, dé don gian ta 14y gan ding nhu sau: D6i véi M 14y gid tri 16n nhat M
trén, doi v6i V 14y gia tri tng véi vi tri hoat tai xe tinh cho M
todn v6i M, ,, va V...

nax U x4C dinh &
hoac dé thién vé an toan ta tinh

max?

2.7.1. Chon vi tri méi néi cong truong

Ta phai b tri cdc moi n6i dam 1a do chiéu dai vat liéu cung cap thudng bi han ché, yéu ciu cau
tao, diéu kién san xudt, cling nhu kha niang van chuyén va lap rdp bi han ché;

Do diéu kién van chuyén va kha niang ciu lap c6 han, nén ngudi ta thudng chia ddm lam nhiéu
doan duoc ché tao sin trong nha may roi mdéi trd ra cong truong va néi lai véi nhau thanh mot cau
kién hoan chinh. Cac m6i n6i nay goi la méi n6i cong truong. Pau ndi ctia cac doan dam phai trong
cling mot mat cat thing ding hodc & cdc mat cit gan nhau, dé tién cho viéc van chuyén, ciu lap va
lap rap. O day, ta chi nghién citu loai méi nSi cong trudng c6 cic ddu ndi nim trén cing mot mat
phang thing ding.

Vi tri m6i n6i thudong nén tranh chdé ¢6 mo men 16n. Doi véi dam gian don, ta thudong ba tri cach
g6i mot doan (1/4 + 1/3)L va d6i xiing v6i nhau qua mat cét gitta dam.
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Moi n6i cong trudng bang bung long CDC ctia dam chit I t6 hgp han ¢6 dang dién hinh nhu sau:

o L1

_1_
LINI

[
S e . S
T

LR R R T R R N

LR R R T 2 R R N
4 4 6 4 6 & 4 6 4 & & &

LR R R T R R N
|

lL
MOI NOI CONG TRUONG BANG BU LONG CUONG PO CAO
Tir hinh vé ta thdy m6i ndi gom hai phan:
+ M6i n6i ban canh lam viéc giong nhu maéi néi d6i dau hai ban thép chiu luc doc truc;

+ Moi n6i ban bung lam viéc giong nhu moéi méi doi dau hai ban thép chiu tdc dung dong thoi
ctia momen, luc cat va luc doc.

Do vay, viéc dau tién 1a ta phai xac dinh duoc céc luc thiét k&€ cho maéi ndi ban canh va mai noi
ban bung.

2.7.2. Tinh toan luc thiét ké nho nhat trong ban canh
Tru6c hét ta can lam quen véi mot s6 quan diém vé viéc xdc dinh luc thiét k&€ moi noi:
- Quan diém 1: Luc thi€t k€ moi n6i bang luc do ngoai luc tic dung vao moi noi;
- Quan diém 2: Luc thiét k€ moi moi bing kha nang chiu luc t6i da ctia c4u kién can ndi;
- Quan diém 3: Luc thiét k&€ moi khong duoc nho thua tri s6 lon hon clia hai tri s6 sau:

+ Tri s6 trung binh clia momen, luc cét hodc luc doc truc do tai trong tinh todn tai di€ém n6i va
stic khang uon, cat hoac doc truc tinh toan cua cau kién & cung diém noi;

+ 75% clia stic khang uon, cét hodc doc truc tinh todn ctia cau kién & cing diém noi.
Quan diém 3 chinh 1a quan diém cta tiéu chuian 22 TCN 272-05 (A6.13.1).
2.7.2.1. Tinh todn ung sudt ¢ diém giita bdn cdnh

Bang tng suat tai diém gifta ban canh dim thép & TTGHCDI

Mat cat M (Nmm) Spomia (Mm?) | Sy (mm®) | £, (MPa) fopmia (MPa)
Dam thép
Lién hop (3n)
Lién hop (n)
Tong
Bang ting suat tai diém giita ban canh dam thép & TTGHSD
Mait cat M (N.mm) Shomia (M) | Siq (mm?) | fis (MPa) f opmia (MPa)
Dam thép

LUU HANH NOI BO




BO MON KET CAU
Lién hop (3n)
Lién hop (n)

Tong

2.7.2.2. Tinh todn luc thiét ké nho nhdt trong bdn cdnh

Ung suat thiét k& nho nhét trong ban canh dui chiu kéo cia TTGHCPI dugc xédc dinh theo
cong thic sau:

|.f + (Dy Fyf J

By = o2 0,75, F (79)

tbot yf

Trong do:
f,.umiq = Ung sudt tai diém giita ban canh du6i & TTGHCDI;
@, = He s6 khdng theo quy dinh; (A6.5.4.2)

Ung sudt thiét k& nho nht trong ban canh trén chiu nén ctia TTGHCPI dugc xéc dinh theo cong
thic sau:

>0,75¢,F,; (80)

ctop

F _ |_ftopmid + ¢cFyf J
2

Trong do:
flopmid

¢, = Hé s0 khang theo quy dinh; (A6.5.4.2)

T doé ta co:

= (tng sudt tai diém giita ban canh trén & TTGHCDI,

Bang luc thiét k€ nho nhat trong ban canh dam thép 6 TTGHCDI
Vi tri f (N/mm?) F (N/mm?) A (mm?) P (N)
Céanh dudi

Canh trén

Bang luc thiét k& nhd nhat trong ban canh dam thép 6 TTGHSD
Vi tri F = f (N/mm?®) A (mm?) P (N)

Canh duéi

Canh trén

2.7.3. Thiét ké moi noi canh
2.7.3.1. Chon kich thudc méi noi

Moi ndi dugc thiét k&€ theo phuong phap thir - sai, tdc 1a ta 1an lugt chon kich thuéc méi néi dua
vao kinh nghiém va cdc quy dinh khéng ché clia tiéu chudn thiét k&, roi kiém todn lai, néu khong dat
thi ta phai chon lai va kiém toén lai. Qu4 trinh dugc lap lai cho dén khi thoa man.

Ta so bo chon kich thuéc m6i néi nhu sau: (Hinh vé)
Cac thong s6 mdi ndi can chon:
+ Kich thudc ban ndi trong, ban noi ngoai;

+ Duong kinh bu long CDC va loai 16 str dung;
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+ S0 bu long CDC mbi bén moi noi va bo tri so bd moi noi;
2.7.3.2. Kiém todn khodng cdch ciia cdc bu long CPC (A6.13.2.6)
2.7.3.2.1. Khodng cdch toi thiéu
Khoang céch gifta cdc bu long phai thoa man diéu kién khoang cach t6i thiéu nhu sau:
min(S,, S,) > S, (81)
Trong do6:
S, = Khoang céch giita cac bu 1ong theo phuong truc dam (mm);
S, = Khoang cach giita cac bu 16ng theo phuong vuong goc véi truc dam (mm);
Smin = Khoang cdch t6i thi€u gitta cdc bu 1ong theo quy dinh (A6.13.2.6.1).
2.7.3.2.2. Khodng cdch toi da
Khoang cich giita cic bu 1ong phai thda man diéu kién khoang céch tdi thiéu nhu sau:
max(S;, S,) = S, (82)
Trong do:
S,... = Khoang céach toi da giita cac bu 1ong theo quy dinh (A6.13.2.6.2).
2.7.3.2.3. Khodng cdch dén mép canh
Khoang cdch tir tim bu long ngoai cing dén mép thanh phai thoa man diéu kién sau:
Semin < Se < Semax (83)
Trong do:
S. = Khoang céch tim bu 16ng ngoai cung t6i mép thanh (mm);

Semins Semax = Khodng céch t6i thiéu, t6i da tir tim bu long ngoai cling t6i mép thanh theo
quy dinh (A6.13.2.6.6).

2.7.3.3. Kiém todn sirc khdng cdt ctia bu long CPC

Gia thiét luc cat phan b6 déu cho céc bu long, nén luc cat tdc dung 1én mot bu 1ong 6 TTGHCDI
duoc xac dinh nhu sau:

R,=P/N (84)
Stic khang cét ctia bu 1ong CDC & THGHCDI phai thoa man diéu kién sau:
R, <R, (85)

Trong do:
P, = Luc thi€t nho nhit trong ban canh TTGHCDI (N);
N = S6 bu 16ng & mdt bé mot noi;
R, = Siic khang cat tinh toan ctia mot bu long CDC theo quy dinh (A6.13.2.7).
2.7.3.4. Kiém todn sirc khdng ép mqit ctia bu long CPC
Stic khang ép mat cua bu long CDC 6 THGHCDI phai thoa man diéu kién sau:
R,<R,, (86)
Trong do:
R, = Stc khang ép mat tinh todn ciia mot bu long CDC theo quy dinh (A6.13.2.9).
2.7.3.5. Kiém todn sirc khdng truot ciia bu long CPC

Gia thiét luc cit phan bo déu cho cac bu 16ng, nén luc cit tic dung lén mot bu l1ong & TTGHSD
duogc x4c dinh nhu sau:

R,=P/N (87)
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Stic khang truot ctia bu long CDC & THGHSD phai thdoa man diéu kién sau:
R,<R, =R, (88)

Trong do:
P, = Luc thiét k& nho nhat trong ban canh ¢ TTGHSD (N);
R, = Stic khang trugt cia mot bu long CDC theo quy dinh (A6.13.2.8).
2.7.4. Tinh toan thiét k€ méi néi bung dam
2.7.4.1. Chon kich thudc moi noi

MGi n6i duoc thiét k€ theo phuong phép thir - sai, titc 1a ta 1an luot chon kich thudc mai néi theo
kinh nghiém, rdi kiém todn lai, néu khong dat thi ta phai chon lai va kiém toén lai. Qu4 trinh duoc
lap lai cho dén khi thoa man.

Ta so bo chon kich thuéc moi noi nhu sau: Hinh vé
Céc thong s6 mdi noi can chon:
+ Kich thuéc ban néi;
+ Dudng kinh bu 16ng CDC va loai 16 sir dung;
+ S0 bu long CDC mbi bén m6i noi va bo tri so bd moi noi.
2.7.4.2. Tinh todn luc cdt thiét ké nho nhdt
Luc cat thiét k&€ nho nhat 6 TTGHCDI dugc xdc dinh theo cong thic sau:

(V. +V
2

V= s 0,75V, (89)

Trong do:
V, = Luc cit tdc dung lén dam tai vi tri méi n6i 6 THGHCDI (N);
V., = Stic khang cét tinh todn clia dam tai vi tri m&i noi (N).
Luc cét thiét k&€ nho nhat & TTGHSD duoc xé4c dinh theo cong thic sau:
V=V, (90)
Trong do6:
V, = Luc cit tac dung 1én dim tai vi tri m6i n6i 6 THGHSD (N).
2.7.4.3. Tinh todn mé men va luc ngang thiét ké' nho nhdt
Mo men thiét k€ nho nhat 6 TTGHCDI bao gém hai thanh phan nhu sau:
M=M,+M, 91)
Trong do:
M, = Mo men do luc cat thiét k& tai vi trf m6i n6i & TTGHCDI tdc dung léch tam véi
trong tam nhom dinh & mo6i bén mai noi gay ra:
M,=V.e 92)
Trong do6:
V = Luc cit thiét k&€ m6i n6i 6 TTGHCPI (N);
e = Do lech tam clia nhém dinh 6 mobi bén moi ndi, 14y bang khoang céch tir trong tam
cua nhom dinh moéi bén mai ndi tGi tim mai ndi (mm);
M,, = Phan m6 men tic dung lén phan ban bung, do mé6 men udn tai vi tri moi ndi &
TTGHCDI gay ra:

_6LDY

botmid + Ftopmid )

(93)
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Trong do:
Foomias Fiopmia = Ung sudt thi€t k€ nho nhat tai trong tam ban cdnh dudi, cénh trén &

TTGHCDBI (N/mm?).

Luc ngang thiét k&€ nho nhat &8 TTGHCDI duogc xac dinh theo cong thitc sau:

tWD (Fbotmid - Ftopmid ) 94)

(Chd y: Déi v6i dam khong lién hop, doi xiing kép thi ta c6 thé coi bd qua luc ngang H)

Tuong tu, ta cling xac dinh dugc momen va luc ngang thi€t k&€ nho nhat ¢ TTGHSD.
2.7.4.4. Kiém todn khodng cdch ciia cdc bu long CPC (A6.13.2.6)

Tuwong tu nhu moi ndi ban canh.
2.7.4.5. Luc cdt tinh todn trong mét bu long CPC

Gia thiét cac ban noi la tuyét doi cing va lién két van lam viéc trong giai doan dan hoi. Khi do,
bu long & vi tri xa nhat so véi trong tAm clia nhém bu 16ng & mdi bén moi noi s€ chiu luc cat 16n
nhat hay bat lgi nhat.

Ta c6 cong thitc xdc dinh luc cét trong bu long xa nhét ¢6 dang nhu sau:

A% Mx ’ H My . ’
Trong do:
N = S6 bu long & méi bén mai ndi (bu long);
M, V, H = Momen, luc cét va luc ngang thiét k& tdc dung lén méi noi (N);
X;, y;= Khoang cach tlr dinh tha i dén truc y, x ctia hé truc toa do xoy dat tai trong tam ctia
nhém bu 16ng & modi bén moi ndi (mm);
X Ymae = T0a d0 clia bu 16ng xa nhét doi vé6i hé truc xOy (mm).
2.7.4.6. Kiém todn sirc khdng cdt ctia bu long CPC
Tuwong tu nhu moi ndi ban canh.
2.7.4.7. Kiém todn sitc khdng ép mdt ctia bu long CPC
Tuwong tu nhu moi ndi ban canh.
2.7.4.8. Kiém todn sitc khdng truot ctia bu long CPC
Tuwong tu nhu moi ndi ban canh.
2.8. TINH TOAN CAT BAN CANH VA VE BIEU PO BAO VAT LIEU
Trong pham vi BTL nay ta khong tinh toan phan nay.

*****&*****
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PHU LUC
Bang 1: Bang tra tai trong tuong duong cua HL-93 (KN/m)
Xe tai thiét ké (truck) Xe hai truc thiét ké (tandem)
Chiéu dai tai (m) o o

0 0.25 0.5 0 0.25 0.5
U 4 72,50 | 7250 | 7250 | 9350 | 88.00 | 77.00
o AS 67.31 | 6444 | 6444 | 8474 | 8040 | 71.70
R S 06.12 | 5800 | 5800 | 77.44 | 73.92 | 66.83
SRR 6 ] 62.03 | 5048 | 4833 | 66.00 | 63.56 | 58.67
] U 5741 | 4893 | 4143 | 5747 | 5567 | 52.08
B R 53.02 | 4652 | 3625 | 5088 | 49.50 | 46.75
U S ] 4940 | 43.92 | 3404 | 4563 | 4454 | 42.37
R 10 . 46.51 | 41.37 | 3400 | 4136 | 4048 | 38.72
L m 43.81 | 3899 | 3350 | 3782 | 37.09 | 35.64
U 12 41.33 | 37.05 | 3267 | 3483 | 3422 | 33.00
R L R 39.06 | 3541 | 3168 | 3228 | 31.76 | 30.72
L 4 | 3699 | 3385 | 3063 | 30.08 | 29.63 | 28.73
U 15 35.12 | 3238 | 2957 | 28.16 | 27.77 | 2699
R 16 | 3340 | 3099 | 2853 | 2647 | 2613 | 2544
L 8 3040 | 2850 | 2656 | 23.63 | 23.36 | 22.81
U 20 ] 27.88 | 2634 | 2476 | 2134 | 2112 | 20.68
R 22 25.73 | 2445 | 2315 | 1945 | 1927 | 1891
L 24 | 23.87 | .2280 | 21.71 | 17.88 | 1772 | 17.42
U 26 ] 2226 | 2135 | 2042 | 1653 | 1640 | 16.14
R 28 | 20.86 | 2007 | 1927 | 1538 | 1527 | 15.04
L 30 | 19.61 | 1893 | 18.23 | 1437 | 1428 | 14.08
U 32 ] 18.51 | 17.90 | 1729 | 1349 | 1341 | 13.23
R K S 17.52 | 1699 | 1644 | 1271 | 12.64 | 12.48

36 16.63 16.15 15.67 12.02 11.95 11.81
K
I
L+ | L-L4 /77;77
] |
]
Pah S«
o L1
Véi o = T
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BAI TAP LON
KET CAU THEP
Gido vien huéng dan : .........................
Sinh vién U
Lép e

NHIEM VU THIET KE: Thist k& mot dim chi, nhip gian don trén cau dudng 6t0, mat cit chit 1
dam thép ghép han trong nha may va lap rap moi cong trudng bang bu long CDC, khong lién hop.
I- SO LIEU GIA DINH:

1. Chiéu dai nhip dam: L=18m
2. S6 lan xe thiét ké: n, =2lan
3. Khoang cach giita cic dam chu: S; =2.2m
4. Tinh tai ban bé tong cot thép mat cau: Wpe = 8 kKN/m
5. Tinh tai 16p phu mat cau va cac tién ich trén cau: Wpw = 2 kKN/m
6. Hoat tai xe 0to thiét ké: HL -93
7. S6 lugng giao thong trung binh hang ngay/mat lan: ADT = 2x10* xe/ngay/lan
8. Ty 1é xe tai trong luong: k=0,2
9. Hé s6 phan bo ngang tinh cho mo6 men: mgy =0,5
10. Hé s6 phan bo ngang tinh cho luc cét: mgy, = 0,5
11. Hé s6 phan bo ngang tinh cho do vong: mg, =0,5
12. Hé s6 phan bo ngang tinh cho moi: mg; =0,5
13. Hé s6 cap duong: m=1,0
14. Bo vong cho phép cua hoat tai: A, =L/800
15. Vat liéu:
+ Thép ché tao dam: Thép M270 cap 345 (ASTM
A709M cap 345)
+ Bu long CDBC: ASTM A325M
16. Tiéu chudn thiét keé: 22TCN 272-05.

1I- YEU CAU VE NOI DUNG

A- Tinh toan:

1. Chon mat cit dam, tinh cac dac trng hinh hoc.

2. Tinh va v& biéu d6 bao noi luc bing phuong phap dudng anh hudng.

3. Kiém to4dn dim theo céc trang thai gi6i han cuong do I, sit dung va moi.
4. Tinh toan thié€t k& suon tang cuong.

5. Tinh toan thi€t k€ moi ndi cong trudng.

B — Ban vé:

1. V& mat chinh dam, v& cdc mat cat dai dién
2. V& cac moi noi.

3. Thong ké so bo khai lugng vat liéu.

4. Khé gidy Al (A3).
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I. CHON MAT CAT DAM

Mit cat dim dugc lua chon theo phuong phép thir - sai, tic 1a ta 14n lugt chon kich thudc mat
cit dim dua vao kinh nghiém va cdc quy dinh khong ché clia tiéu chudn thiét k€, réi kiém todn

lai, néu khong dat thi ta phai chon lai va kiém to4n lai. Qud trinh duoc lap lai cho dén khi thoa
man.

Mit ciat dim bao goém céc kich thudc sau:

be
L 1 tc¢
d Jiv p
b t!

MAT CAT NGANG DAM

(Chui y: doi véi mdt cat ddm khong lién hop thi mdt cdt dam thuong chon la doi xiing kép).
1.1. Chiéu cao dam thép d (mm)

Chiéu cao ctia ddm chu ¢6 anh hudng réat 16n dén gid thanh cong trinh, do d6 phai can nhic
k¥ khi lua chon gid tri nay. Déi v6i ciu dudng o6to, nhip gidn don, ta c6 thé chon so bo theo kinh
nghiém nhu sau:

Dai v6i cau dam gian don, tiét dién chit I thép khong lién hop véi ban BTCT thi:

1 1 1
d > —L (mm), va ta thuong chon d =| — +— [L (mm);
25 20 12
Chiéu cao ddm d nén chon chin dén Scm.
L

= 18 m

Ta co: (I25L = 0.7 m
(120L = 09 m

(1/12)L = 1.5 m
Vay ta chon d = 1100 mm

1.2. Bé rong canh dam b, (mm)

Chiéu rong canh dim dugc lua chon so bo theo cong thitc kinh nghiém sau:

1 1
bf = (E—Ejd (mm)

d = 1100 mm

Ta cé: (1/3)d = 367 mm
(1/2)d = 550 mm

Vay ta chon: Chiéu rong ban cénh trén chiu nén b, = 400 mm
Chiéu rong ban canh dudi chiu kéo b, = 400 mm
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1.3. Chiéu day canh va ban bung dam
Theo quy dinh chia quy trinh (A6.7.3) thi chiéu day tdi thiéu clia ban cdnh, ban bung dam la
8mm. Chiéu day t6i thiéu ndy 1a do chong gi va yéu cdu van chuyén, thdo lap trong thi cong.
Theo quy dinh clia ASTM A6M, thi chiéu day thép ban c6 céc loai chiéu day sau: 5.0, 5.5,

6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 14.0, 16.0, 18.0, 20.0, 22.0, 25.0, 28.0, 30.0, 32.0, 35.0, 38.0,

40.0, 45.0, 50.0, 55.0, 60.0, ...160.0, 180.0, 200.0, 250.0, 300.0 (mm).

Ta chon:

Do do6, chiéu cao ctia ban bung (viach dam) s€ la:

Chiéu day ban céanh trén chiu nén: t

C

Chiéu day ban cénh dudi chiu kéo: t,
Chiéu day ban bung dam:

t

Vay mat ciat dam sau khi chon ¢6 hinh vé nhu sau:
400

1.4. Tinh cac dac trung hinh hoc mét cat dam

—

T

25

14

1100

1050

400

MAT CAT NGANG DAM

D=d-t -t

=25 mm
=25 mm
= 14 mm
= 1050 mm

Dic trung hinh hoc mit cat ddm duoc tinh todn va lap thanh bang sau:

Matcit | A, (mm?) | h, (mm) | Ah, (mm?®) | I, (mm%) Ay (mm®*) I. (mm*)
Canh trén 10000 1088 10875000 520833 2889062500 2889583333
Ban bung 14700 550 8085000 | 1350562500 0 1350562500
Canh duéi 10000 13 125000 520833 2889062500 2889583333
Tong 34700 550 19085000 | 1351604167 | 5778125000 7129729167

Trong do:

A, = Dién tich phan tiét dién thit i (mm?);
h, = Khoang cach tlr trong tam phan tiét dién tha i dé€n ddy dam (mm);

I,; = M6 men quan tinh ctia phén tiét dién thit i d6i v6i truc nim ngang di qua trong tam
ctia né (mm*);

y = Khoang c4ch tif trong tam mat cit dim dén ddy dam (mm);
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S XA
>(A)

y, = Khoang cach tir trong tam phén tiét dién thit i dén trong tam cuia mat cat dim
(mm);

(mm);

Yi = \y - hi\ (mm);
I, = MO men qudn tinh ctia phan tiét dién thit i d6i v6i truc nam ngang di qua trong tAm
clia mat cat dim (mm®);
L=1I,+A.y’ (mm®.
Tu bang trén ta tinh duoc:
Mat cat Yoot Yiop Yootmid Yiopmid Shot Stop Shotmid Stopmid

mm mm mm mm mm’® mm’® mm’® mm?

Dam thép 550 550 538 538 |1,296.107|1,296.107| 1,326.10" |1,326.10’

Trong do6:
Voo = Khodng céch tir trong tam mat cat dam dén ddy ban canh dudi dim thép (mm);
Yip = Khoang cdch tir trong tam mat cat ddm dén dinh ban canh trén dam thép (mm);
Yoomia = K/C tif trong tam mat cat dim dén trong tAm ban canh du6i dim thép (mm);
Yiopmia = K/C tlr trong tam mat cat dam dén trong tam ban canh trén dam thép (mm);
Sio: = MO men khdng uén clia mat cat dam ng véi y,, (mm’);
S.p = MO men khdng u6n clia mat cit dim ting véi y,,, (mm’);
Shommia = M0 men khdng uén clia mat cit dam tng v6i y,,;q (mm’);
Sopmia = MO men khang u6n clia mat cit dim ing v6i ¥, (mm’).
1.5. Tinh toan trong luong ban than dam:
Trong lugng ban than dam trén 1m dai dam dugc xac dinh nhu sau:
Woe = Ay, = 0,0347%78,5 = 2,72 (kN/m)
II. TINH VA VE BIEU PO BAO NOI LUC
Pé tinh va vé& biéu d6 bao noi luc ta chia dim thanh c4c doan bing nhau va vé& dudng 4nh
hudng noi luc cla cac tiét dién, tinh ndi luc bang cdch tra tai trong tuong duong.
2.1. Tinh toan M, V theo phuong phap dah:

Chia dam thanh céc doan bang nhau. Chon s6 doan dim: N,, = 12 doan

Chiéu dai méi doan dam Ly =15m

Ta danh s6 thit tu cdc mit cit diam theo cac doan chia nhu sau:

Tri s6 duong anh hudng mo men dugce tinh toan theo bang sau:
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Mat cit x; (m) PahM, (m) A, (m?)
1 1,5 1.375 12.375
2 3,0 2.500 22.500
3 4.5 3.375 30.375
4 6,0 4.000 36.000
5 7,5 4.375 39.375
6 9,0 4.500 40.500

Trong doé:
+ x; = Khoang cach tir g6i dén mat cit thi i;
+ bahM; = Tung d6 dudng anh huéng Mi;
+ A,; = Dién tich dudong anh hudng Mi.

Ta c6 hinh vé dudong anh hudng mo6 men tai cdc mat cat dim nhu sau:

bah M2 ‘

Dah M3

3.375

bah M4

4.000

bah M5

4.375

bah M6

4500
Hé sd diéu chinh tai trong tinh cho TTGHCD 14y nhu sau:
N = NN = 1,05%0,95%0,95%0,95 = 0,95
Ta xét t6 hop clia cdc tai trong sau:
e Hoat tai (HL-93);
e Tinh tai cua ban than dam, ban BTCT mat cau (DC);
e Tinh tai cua 16p phlt mat cau va cac cac tién ich khac (DW).
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Momen tai tiét dién bat ky dugc tinh theo cong thic sau:

baoi v6i TTGHCDI:
M, =n{l,25w . +1,50w ,,, + mg,,[1,75LL, +1,75mLL,, (1+IM)J}A

=M + MY Mt
M, =1,0{1,0w 5. +1,0w, +mg,,[I,3LL, +1,3mLL,, (1+IM)J}A
=M + MY Mt

Trong do6:

LL, = Tai trong lan rai déu (9,3KN/m);

LL,; = Hoat tai tuong duong tng véi d.a.h M;;

mg,, = Hé s6 phan bo ngang tinh cho mémen (da tinh ca hé s6 lan xe m);
mg, = Hé s6 phan b6 ngang tinh cho luc cat (da tinh ca hé s6 1an xe m);
Wpe = Tai trong rai déu do ban than dam thép va ban BTCT mat céu;
Wpw = Tai trong rai déu do 16p phlt mat ciu va céc tién ich trén cau;
1+IM = Hé s6 xung kich;

m = Hé so cap duong.

Ta lap bang tinh todn tri s6 M tai cdc mat cat nhu sau:

Bang tri s6 momen theo TTGHCDI

Xi (m) (x'i AMi LLMitruck LLMitandem MiDC MiDW MiLL MiCD
Mt cat (m®») | (kKN/m) | (kN/m) | (kN.m) | (kN.m) | (kN.m) | (kN.m)
1 1.5 |0.083 | 12.375 | 29.767 | 23.540 | 157.20 35.18 477.22 | 669.600
2 3.0 |0.167 | 22.500 | 29.133 | 23.450 | 285.81 63.96 85291 |1202.686
3 4.5 10.250 | 30.375 | 28.500 | 23.360 | 385.85 86.35 1131.49 | 1603.687
4 6.0 | 0.333| 36.000 | 27.833 | 23.177 | 457.30 | 102.34 | 1316.14 | 1875.791
5 7.5 10417 39.375 | 27.167 | 22.993 | 500.17 | 111.94 | 1412.33 | 2024.439
6 9.0 | 0.500 | 40.500 | 26.500 | 22.810 | 514.47 | 115.14 | 1424.69 |2054.296
Bang tri s6 momen theo TTGHSD
Xi (m) (x'i AMi LLMitruck LLMitandem MiDC MiDW MiLL MiSD
Miit cat (m?) (kKN/m) | (kN/m) | (kN.m) | (kN.m) | (kN.m) | (kN.m)
1 1.5 | 0.083 | 12.375 | 29.767 | 23.540 | 132.71 24.75 374.10 | 531.560
2 3.0 |0.167 | 22.500 | 29.133 | 23.450 | 241.29 | 45.00 | 668.61 | 954.895
3 4.5 10.250 | 30.375 | 28.500 | 23.360 | 325.74 | 60.75 886.99 |1273.478
4 6.0 |0.333| 36.000 | 27.833 | 23.177 | 386.06 | 72.00 | 1031.75 | 1489.807
5 7.5 10.417 | 39.375 | 27.167 | 22993 | 42226 | 78.75 | 1107.14 | 1608.149
6 9.0 | 0.500 | 40.500 | 26.500 | 22.810 | 434.32 81.00 | 1116.84 |1632.158
Ta c6 biéu d6 bao mé men & TTGHCPI nhu sau:
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Tri s6 duong anh hudng luc cat duge tinh todn theo bang sau:

Mitcat | x, (m) PahV, (m) Ay (m?) A, (m?)
0 0.000 1.000 9.000 9.000
1 1.500 0917 7.500 7.563
2 3.000 0.833 6.000 6.250
3 4.500 0.750 4.500 5.063
4 6.000 0.667 3.000 4.000
5 7.500 0.583 1.500 3.063
6 9.000 0.500 0.000 2.250

Trong do:
x;: Khoang cach tir g6i dén mat cat thi i
PahV.: Tung d6 phan 16n hon cua dudng anh hudng V,
Ay;: Tong dién tich dudng anh hudng V,
A, y;: Dién tich dudng anh huong V; (phan dién tich 16n)
Ta ¢6 hinh v& dudng anh hudng luc cat tai cdc mat cat dim nhu sau:

0 1 2 3 4 5 6 7 8 9 10 11 12
5 — ol
1.000
Pah VO | S
0917
Pah V1 | ©
0.083
0.833
Pah V2 ! 9
0.167
0.750
Pah V3 ! &
0.250
0.667
Pah V4 ! ®
0.333
0.583
(&6 ——
0.417
0.500
ro —
bah V6 - &5 ]
0.500
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Luc cat tai tiét dién bét ky duoc tinh theo cong thiic sau:

V= n{(1,25w e +1,50wy, JA, +mg, [1,75LL, +1,75mLL,, (1+ M)A, |, |

__~x7DC DW
=V, +V,

+VH

V.= Lo{(1,0w pe +1,0w, JA, + mg, [L,3LL, +1,3mLL,,(1+IM)]A, |, |

— ViDC + ViDW

+VH

Trong do:

LL, = Tai trong lan rai déu (9,3KN/m);
LL,; = Hoat tai tuong duong tng véi d.a.h M;;
LL,,= Hoat tai tuong duong tng véi d.a.h V;;
mg, = Hé s6 phan b6 ngang tinh cho luc cat (da tinh ca hé s6 1an xe m);
Wpe = Tai trong rai déu do ban than dam thép va ban BTCT mit cdu;
Wpyw = Tai trong rai déu do 16p phu mat cau va cdc tién ich trén ciu;
1+IM = Hé s6 xung kich;
Ay, = Téng dai so dién tich dudng anh hudng V;;
A, y; = Dién tich duong anh huéng V, (phan dién tich 16n);
m = Hé s6 cap duong.
Bang tri so luc ciat theo TTGHCPI

Miit cat

Xi (m) 11 (m) AQi A]Qi LLQitruck LLQitandem QiDC Q'DW QiLL QiCD

(m?) | (m’) | (kN/m)| (kN/m) | (kN) (klN) (kN) (kN)

0.00

18.00 | 9.000 | 9.000 | 29.140 | 22.485 |114.326 |25.586 | 341.225 |481.137

1.50

16.50 | 7.500 | 7.563 | 32.650 | 25.760 | 95.271 |21.322 | 314.236 |430.829

3.00

15.00 | 6.000 | 6.250 | 35.120 | 28.160 | 76.217 [17.057 | 275.700 |368.974

4.50

13.50 | 4.500 | 5.063 | 38.025 | 31.180 | 57.163 |12.793 | 238.560 |308.515

6.00

12.00 | 3.000 | 4.000 | 41.330 | 34.830 | 38.109 | 8.529 |202.194 |248.831

7.50

10.50 | 1.500 | 3.063 | 45.160 | 39.590 | 19.054 [4.264 | 166.962 |190.280

NN WIN[— O

9.00

9.00 ] 0.000 | 2.250 | 49.400 | 45.630 | 0.000 |0.000 | 132.553 |132.553

Bang tri so luc cit theo TTGHSD

Mit cat

Xi (m) 11 (m) AQi A]Qi LLQitruck LLQitandem QADC QADW Q'LL Q'SD

1 1 1

(m*) | (m*) | (kN/m) | (kN/m) (klN) (kKN) (kKN (kKN

0 0.00

18.00 | 9.000 | 9.000 | 29.140 | 22.485 |96.516 |18.000 | 267.491 |382.007

1.50

16.50 | 7.500 | 7.563 | 32.650 | 25.760 | 80.430 |15.000 | 246.334 |341.764

3.00

15.00 | 6.000 | 6.250 | 35.120 | 28.160 | 64.344 [12.000 | 216.125 |292.469

4.50

13.50 | 4.500 | 5.063 | 38.025 | 31.180 |48.258 |9.000 | 187.010 |244.268

6.00

12.00 | 3.000 | 4.000 | 41.330 | 34.830 | 32.172 | 6.000 | 158.503 | 196.674

7.50

10.50 | 1.500 | 3.063 | 45.160 | 39.590 | 16.086 |3.000 | 130.884 |149.970

NN | (W

9.00

9.00 ] 0.000 | 2.250 | 49.400 | 45.630 | 0.000 |0.000 | 103.911 |103.911
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Ta c6 biéu d6 bao luc cit & TTGHCDI nhu sau:

481.137

430.829
368.974

308.515
248.831

190.280
132.553

1. KIEM TOAN DAM THEO TTGHCPI

3.1. Kiém toan theo diéu kién chiu mo6 men uén

190.280
248.831

308.515

3.1.1. Tinh todn ting sudt trong trong cdc ban canh dam thép
Ta lap bang tinh todn (ing suét trong céc ban canh dam thép tai mat cat gitta nhip dim &

368.974

430.829

481.137

TTGHCDI nhu sau:
Mat Cét M Sbot Slop Sbotmid Slopmid fbot ftop fbotmid ftopmid
(N.mm) | (mm®) | (mm’) | (mm?) | (mm®) | (MPa) | (MPa) | (MPa) | (MPa)
Dam thép 2,05.10°| 1,3.10" | 1,3.10" |1,33.107|1,33.107 | 1,58.10*| 1,58.10%| 1,55.10° | 1,55.10°

Trong do:

f,, = Ung sudt tai ddy ban cach dudi dam thép (MPa);

f

top

= (ing sudt tai dinh ban cach trén dam thép (MPa);

foomia = UNg sudt tai diém giita ban cénh dudi dim thép (MPa);
f,,,miq = Ung sudt tai diém giita ban cdnh trén dim thép (MPa).

topmid —

3.1.2. Tinh moé men chdy cuia tiét dién
Mo men chay cta tiét dién khong lién hop duoc xac dinh theo cong thic sau:
M, =F, S;¢

Trong do:

F, = Cudng d6 chay nho nhat theo quy dinh clia thép lam dam (MPa);

Sxe = Mo men khéng uén cia tiét dién khong lién hop (mm’).

Ta c6:

Vay:

F

Ske

3.1.3. Tinh mé men déo cua tiét dién
Chiéu cao ban bung chiu nén tai m6 men déo duoc x4c dinh nhu sau: (A6.10.3.3.2)
Vi tiét dién doi xing kép thi D, = D/2 = 525mm
Khi d6 momen déo duoc xac dinh theo cong thic sau:

345.0 MPa
1.3.10’

M, =4.47.10’ Nmm

mm’®
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M =P, b + P, 2+t—° + P, 2+t—t
P 4 2 2 2 2
Trong do6:

P, =F A, = Luc déo cua ban bung (N);

P.=F, A, = Luc déo cla ban cénh trén chiu nén (N);

P, =F,A, = Luc déo clia ban cdnh du6i chiu kéo (N).
Thay s6 vao ta co:

1050 1050 25 1050 25

M, =345%1471050% == +400 %25 %345 *(— =+ =) +345 %400 *25(——+ )

=5.04.10° Nmm
3.1.4. Kiém todn su cdn xitng ciia tiét dién
Tiét dién I chiu uon phai dugc ciu tao can xing sao cho: (A6.10.2.1)

I
0,1<2X<0,9 6)
I
y
Trong do:
I, = M6 men qudn tinh cta tiét dién dam thép doi véi truc thang ding di qua trong tam
clia ban bung (mm*);
L, = M6 men quén tinh cla ban canh chiu nén ctia mat cét thép quanh tryc thang ding

di qua trong tam clia ban bung (mm*).

Ta cé:
t b *400°
_Lbe 2574007 4 35505 (mm*)
‘ 12 12
3 3 3 * 3 % 3 % 3

c:tch+DtW+tfbf _25%400° 1050%14 25%400° ) (oo e
Y 12 12 12 12 12 12
Vay:

0,1 <L/, =05<09 = OK

3.1.5. Kiém todn do mdnh cvia bdn bung (vdch ditng)

Ngoai nhiém vu chong cit, vach ditng con ¢6 chic nang tao cho ban bién di xa dé chiu uén
c6 hiéu qua. Khi mot tiét dién I chiu uén, c6 hai kha nang hu hong c6 thé xuat hién trong vich
ding. D6 12 vach diing c6 thé mat 6n dinh nhu mot cot thang ding chiu ing sudt nén c6 ban bién
dd hodc ¢ thé mat én dinh nhu mot tAm do ting suat doc trong mit phang uén.

Ban bung diAm phai dugc ciu tao sao cho thoa man diéu kién sau: (A6.10.2.2)

Khi khong c6 go tang cudng doc:

oo fF
tW fC

Trong do:
f, = ting suat dan hoi & gitta ban canh chiu nén do tai trong & TTGHCDI gay ra (MPa);
Voi f, = 155,043 MPa
D, = Chiéu cao ctia ban bung chiu nén trong pham vi dan hoi (mm);
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+ Dai vai tiét dién khong lién hop doi xing kép thi D, = D/2 = 525 (mm);

Vay:
* 5
2D, 2750 ;5 677 |1E 26,77/ 210 243150 = ok
(. 14 £ 155,05

3.1.6. Kiém tra tiét dién dam la ddc chdc, khong ddc chdc hay mdnh

3.1.6.1. Kiém todn dé mdnh cia vach ditng cé mdt cdt ddc chdc:

D06 manh cta vich ding, dé ddm bdo tiét dién la dic chic phai thod man diéu kién sau:
(A6.10.4.1.2)

2D
7 <3.76 E
tw ch

Trong do6:
D,, = Chiéu cao cua ban bung chiu nén tai lic m6é men déo (mm); D, = 525 mm
F,. = Cudng do chay nho nhat theo quy dinh cuia ban cdnh chiu nén (MPa);

D o 2.10°
@2 2792 950376 | £ —376. 2% _g05 = ok
. 14 F, 345

w
3.1.6.2. Kiém todn dé mdnh cia bién chiu nén cé mdt cdt déc chdc

D06 ménh ctia bién chiu nén, dé dam bdo ti€t dién la dic chic phai thod man diéu kién sau:
(A6.10.4.1.3)

b 0,382 E
2t, E,

Trong do:
b; = Chiéu rong ctia ban canh chiu nén (mm);
t, = Chiéu day ctia ban canh chiu nén (mm).

5
Ta cé : ﬁzﬂzssossz 3:0,3821/2'10 ~-9.2 = OK
2, 2%25 E, 345

3.1.6.3. Kiém todn tuong tdc giita do mdnh bdn bung va bién chiu nén ciia mdt cdt ddc chdc

Thuc nghiém cho thdy céc mat cat dic chic cé thé khong c¢6 kha nang dat duoc cdc mo men
déo khi ty s6 do manh cua bung va canh chiu nén ca hai déu vuot 75% cuia cc gidi han cho trong
cac phuong trinh (9) va (10). Do dé, tuong tdc giita d0 manh ban bung va bién chiu nén, dé dam
bao tiét dién 1a diac chéac phai thod man diéu kién sau: (A6.10.4.1.6)

2D

2o <(0,75)3.76 | =
tw ch
33(0,75)0,382 £
2t, F,

Ta cé:
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2D x ’
2 25835 (0,75)3,76 |2 = (0,79)3,76, 210 — 67,9
t 14 F, 345

w

5
b _ 400 ¢ 07500382 £ 0,750,382, /2% _ 6,9
2t 2%25 F,, 345

Vay 2 diéu kién trén khong thoa méan do dé su tac dong qua lai gitta ban bung va bién chiu
nén clia mat cat dac chic phai thoa man phuong trinh tuong tac sau:

2D
7w 4935 b <625 E
t, 2t, E,
2D ) * 10°
7w 1935 b | 2 525+9,35(ﬂj:149,8<6,25 £=6,251/210 —150,5 = OK
t 2, 14 2%25 E, 345

w

= not OK

3.1.6.4. Kiém todn lién két doc ciia bién chiu nén cé mdt cdt ddc chdc

Khoang cach giita c4c diém lién két doc ban bién chiu nén L, dé€ bao dam cho tiét dién 1a dac
chéc phai thoa man diéu kién sau: (A6.10.4.1.7)

E
L, <|0,124—0,0759| Mu ||| 2=
MP ch

r, = Bén kinh qudn tinh cta tiét dién d6i véi truc d6i xing thang ding (mm);

Trong d6:

M, = M6 men nho hon do tidc dung cua tai trong tinh todn & moéi dau cta chiéu dai
khong dugc gidng (N.mm);
M, = M6 men déo cua tiét dién (N.mm);

Ta c6:
O trén ta da tinh dugc I, = 266906767 mm*
Dién tich tiét dién dam = 34700 mm’

r, = 88 mm
Chon khoang cdch giita céc diém lién két doc L, = 4500 mm
Ta kiém toan cho khoang gifta 12 bat 1gi nhat,nén ~ M;_,5, = 1,603.10° Nmm
O trén ta da tinh duoc M, = 5,04.10° Nmm

Thay s6 vao ta co:

r E 9 & 5
L, =4500<]0,124-0,0759 M EE =10,124-0,759 1’603'109 8872.10 =5077
M F 5,04.10 345

p yc

= OK
3.1.7. Kiém todn siic khdng uon
Stic khang uon cua dam phai thoa man diéu kién sau: (A6.10.4)
+ Dai v6i trudng hop tiét dién 1a dic chic:
Mo <M, = oM,

Trong do:
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@; = Hé s6 khang udn theo quy dinh; ¢,=1,0 (A6.5.4.2)
M,,... = M6 men uén 16n nhat tai mat cét gitta nhip dim 6 TTGHCDI (Nmm);
M, = Sitc khang uon danh dinh dac trung cho tiét dién dac chiac (Nmm);
Ta c6:
¢,=1,0
M, =M, = 5,04.10° Nmm
Vay: Mumax = 2,05.10° Nmm < M, = oM, = 5,04.10° Nmm = OK
3.2. Kiém toan theo diéu kién chiu luc cat.
3.2.1. Kiém todn theo yéu cdu boc xép (A6.10.7.3.2)
Doi véi cac ban bung khi khong cé STC doc, phai st dung STC diing néu:

2>150

w

Ta cé: ?:%=75<150:)n0t0[(

Do vdy khong can s dung STC diing khi boc xép
3.2.2. Kiém todn theo diéu kién chiu luc cadt
3.2.2.1. Kiém todn khoang trong
Stic khang cét cuia khoang trong phéi thoa man diéu kién sau: (A6.10.7.1)
V,<V.=0V,
Trong do:
¢, = Hé s0 khéng ct theo quy dinh; (A6.5.4.2)
V, = Stic khang cét danh dinh clia mat cit, duoc xac dinh nhu dudi day.
Ta kiém todn cho mat cét 1 1a mat cat bat 1oi nhat, do d6 M, = 6,69. 10 kNm; V, = 430,83 kN.
Kiém tra diéu kién:
M, <0,5M

= %p

n

Ta co:
M, = 6,69.10* Nmm < O,5(prp =0,5%1%5,04.10° = 2,52.10° Nmm

Do vay siic khang cat danh dinh V, ctia vdch & khoang trong cua tiét dién dac chic duoc 1ay nhu
sau:

, 087(1-0)

2
1+ (doj
D -
Trong doé:

V, = Luc cit déo ctia vach dam, dugc xdc dinh nhu sau:
V, =0,58F,, Dt = 0,58%345%1050%14 = 2,94.10° N

V.=V |C

C = Ty s0 cua tng suit oan cat va cudong do chay cit, ta ¢c6 C dugc xdc dinh nhu
sau: (A6.10.7.3.3a)
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+Né'u2S1,10 Ek ,thiC=1,0
t F
w yw
+ Néu 1,10 E—k<2<138 Ek th1C—11 E—k
E., t, wa F,,

enen 2o rag [BK oo 12 [E_kJ
tw wa 2
tW

d, Y 3000\
D 1050
Véi d, = 3000mm: 1a khoang céch gitta cic suon tang cudng ngang (xem chi tiét o phdn

tinh todn thiét ké suon tdang cuong).
Ta tinh cac gia tri:

S5 sk
tg 1050 _ 11O/Ek_“()/zlo 5,61 _
S %
138/Ek 138/210 561

Vay: 1,10 E—ks—£1,38 E—k
Fw tw wa
S5 %
Do dé: C = 1,10 E_k 1,10 [2.10°*5,61 —0.84
D\, 1050\/ 345

t 14

w

Trong do6:

0,87(1—C2) 5 94.10° 0’84+O,87(l—0,842)
e S
D) | I 1050 ) |

Lic d6: V, = 430829 N < V, = ¢,V, = 1¥2598960 =2598960 N => OK

VaVv =V |C+ =2598960N

3.2.2.2. Kiém todn khoang bién:
Stic khang cét cua khoang bién dim phai thod man diéu kién sau:
Vimx € Vi =0,V, = 0,CVp
Ve = 481136,5 N: Luc cat 16n nhat tai goi
V.=9,V, =¢,CV, =1%0,84%2,94.10° = 2460818 N
Vay sitc khdng cdt ¢ khoang bién la thod man diéu kién
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IV. KI]:iM TOAN DAM THEO TTGHSD
4.1. Kiém toan dé vong dai han (A6.10.5)

Dung t6 hop TTSD dé kiém tra chay ctia két cau thép va ngan ngira do vong thudng xuyén bat
loi ¢6 thé dnh hudng x&u dén diéu kién khai thac. Ung suét ban bién chiu momen duong va am,
phai thoa mén dié¢u kién sau:

+ Dai véi tiét dién khong lién hop:

f,<0,80 R, F;
Trong do6:
f; = ing suat dan hoi ban bién dam do TTSD gay ra (MPa);
R, = Heé s0 lai, vdi tiét dién dong nhat thi R, = 1,0.
Ta tinh todn cho mat cét giita nhip 12 mat cét bat 1gi nhat c6 : M, = 1,6.10° Nmm
9

ff=24—a=%=125,9 MPa < 0,80R,F, =0,8*1*345=276 MPa =OK
4.2. Kiém toan d¢ vong khong bat buoc (A2.5.2.6.2 & A3.6.1.3.2)

Do vong ctia dam phai thoa man di€u kién sau day:

1

ASAcp =%L

bot >

Trong do6:

L = Chiéu dai nhip dam (m);

A = D¢ vong 16n nhat do hoat tai 6 TTGHSD, bao gom ca luc xung kich, 1ay tri s6 16n
hon cta:

+ Két qua tinh toan do chi mot minh xe tai thiét k&, hoac

+ Két qua tinh toan cua 25% xe tai thi€t k&€ cung vdi tai trong lan thiét ké.

Do vong 16n nhat (tai mat cit gifta dam) do xe tai thiét k& gay ra c6 thé 14y gan ding tng véi
truong hop xé€p xe sao cho mo men udn tai mat cét gitta dim 1a 16n nhét. Khi d6 ta c6 thé st dung
hoat tai tuong duong clia xe tai thi€t k& dé€ tinh todn.

Do vong 16n nhat (tai mat cét gitta dim) do tai trong rai déu gay ra dugc tinh theo cong thiic
cta ly thyét dan hoi nhu sau:

A= SwL!
384El

(56)

Trong do:
w = Tai trong rai déu trén dam (N/m);
E = M6 dun dan hdi clia thép 1am didm (MPa); E = 2.10° MPa
I = M6 men quén tinh cta tiét dién dam, bao gom ca ban BTCT mat c4u doi véi dam
lien hgp (mm*). I = 7,1.10° mm*
Tai trong rai déu tuong duong cuia xe tai thiét k€ (da nhan hé s6):
W = 1,3mgp, *m*LLy(1+IM) =1,3%0.5%1%26,5%(1+0.25) = 21,5 N/mm
Tai trong rai déu twong duong cua tai trong lan thiét k& (da nhan hé so):
Wi = 1,3mgp*LL, = 1,3%0,5%9,3 = 6,0 N/mm
M6 men quan tinh cta tiét dién ddm: 1= 7,1.10° mm*
Do vong do xe tai thiét ké:
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4 * * 4
lewka __5 21,5518000 = 20,64(mm)
384E1  384*2.10°*7,1.10
Do vong do tai trong lan thiét ké
L4 * L% 4
_Swi LT 5%6*18000 _ 5,79(mm)

P 384El  384%2.10°*7,1.10°
Do vong do 25% xe tai thi€t k& cung véi tai trong lan
A, =0.25%20,64 + 5,79 = 10,95(mm)
Vay do vong 16n nhat la:
A =20,64 mm
Do vong cho phép la:
@ = LLZM =22,5(mm) > A =20,64mm = OK
800 800
4.3. Tinh toan dé vong nguoc (A6.7.2)
Cic cau thép nén 1am do vong nguoc trong khi ché tao dé bu lai do vong do tinh tai khong hé
s6 va tric doc tuyén. O day ta chi xét dén do vong do tinh tai khong hé s6 ca:
+ Tinh tai dam thép va ban BTCT mat cau do tiét dién dam thép chiu;
+ Tinh tai 16p phtt mat cau va cac tién ich trén cau do tiét dién lién hop chiu.
Do vong nguoc hay do vong tinh tai khong hé s6 dugc tinh nhu sau:
Ao SwL!
384EI
Tinh tai rai déu cta dam thép va ban BTCT miit cAu: wpc = Wpci + Wper = 8 + 2,7 = 10,7 N/mm

Tinh tai 16p pht mat cau va cac tién ich trén cau : ~ wpw = 2 N/mm
A SwL'  5%(10,7+2)*18000"
384El  384%2.10°*7,1.10°

=12,2(mm)

V. KIEM TOAN DAM THEO TTGH MOI VA BUT GAY
5.1. Kiém toan méi doi véi vach ding
5.1.1. Kiém todn mdi doi véi vach dieng chiu uon
Kiém tra diéu kién 6n dinh udn ctia vich ding khi chiu tai trong lap

+ Néu 2tDC <5,70 /Fi , thi f; <R,
w yw

2
+ Néu khong, thi f. < 32,5E( b j
2D

C

Trong do:

D, = Chiéu cao cua vich chiu nén trong giai doan dan héi (mm), véi dim doi xiing kép thi
D, =D/2 =525mm

f_ = tng suat nén dan hoi 16n nhat & ban bién chiu nén khi uén do tac dung cta tai trong
dai han chua nhan hé s6 va ctia tai trong moéi nhu quy dinh dai dién cho tng suat nén khi uon 16n
nhat trong vach (MPa).
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14 345

w

*k 5
Thay s0 ta co: iDC:z 525=75<5,70 /F£=5,70 2.10 =137
yw

Do d6, ting sudt nén dan hoi 16n nhat phai thoa man diéu kién:

Xép xe tai moi bat 1gi nhat cho mat cét gitta dAm nhu sau:
35.0kN 145.0kN 145.0kN
4300 9000
nAv on
4700
9000
18000
o P, = 35kN y, = 235
Tai trong 145 KkN Tung do — i3
truc > Pah |22~ ’
P, = 145kN v, = 0

Thay s6 vao ta c6:
Mo men do xe tai moi tac dung
M, s = Piy; + Poy, + Pyy, = 35%2.35 + 145%4,5 + 145*%0 = 734,8 (kNm)

Tinh tai rai déu ctia didm thép va ban BTCT mat cdu  wp. = 10,7 kN/m
Tinh tai 16p phti mat cau va céc tién ich trén cau Wpw = 2,0 kN/m
Mo men do tic dung cua tai trong dai han Mpcpw = 515,3 kNm

Téng moémen mai la: M, = 2M,,, s Me(1+IM)y + Mpe,pw =

= 2%734,8.10°%0,5%(1+0,15)*0,75 + 515,3.10° = 1,15.10° Nmm
M, 1,15.10°
Se, 1,3.107

top

Vay f, = =88,6 MPa<R,F_ =1%345=345 MPa = OK
5.1.2. Kiém todn méi doi voi vdach dirng chiu luc cdt
Ung sudt cit dan héi 16n nht trong vach do tdc dung cla tii trong dai han chua nhan hé s va
cuia tai trong moi phai thoa mén diéu kién sau:
v;< 0,58CF,,, (59)

Trong doé:

v, = ing sudt cat dan hoi 16n nhat trong vach, do tac dung cua tai trong dai han chua nhan
hé s6 va cua tai trong moi nhu quy dinh (MPa).
Xép xe tai moi bat 1oi nhit cho mat cat goi dam nhu sau:

145.0kN 145.0kN 35.0kN
9000 4300

9000

13300

18000
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.. P, = 35kN y, = 0,261

Tai trong 145 KN Tung do — 035
truc G pah |22~ ’

P, = 145kN y; = 1

Thay s6 vao ta co:
Luc cét do xe tai moi tac dung
V.. =Py, + Py, + Py, = 350,261 + 145%0,5 + 145%1 = 226,6 kN

Tinh ti rai déu cua dam thép va ban BTCT mit cau ~ wpc = 10,7 kN/m
Tinh tai 16p phli mat cau va céc tién ich trén cau Wpw =20 kN/m
Luc cét do tdc dung cua tai trong dai han Voeow = 114,5 kN

Luc cit mdi V= 2V, mee(1+IM)Y + Vpe.pw = 2¥226,6.10%0,5(1+0,15)%0,75 + 114,5.10°
=3,1.10° (N)
Vay v ,=—%=—"——-=21,1 MPa<0, 58CF,,, =0,58%0,84%345=167(MPa) = OK
A, 1050*14
5.2. Kiém to4an moi va diit gay
5.2.1. Kiém todn mdi
Thiét k& theo TTGH moi bao gom gidi han ting suat do hoat tai cta xe tai thiét k&€ moi chi dat
dén mot tri s6 thich hop tng véi mot so 1an tac dung lap xay ra trong qua trinh phuc vu cua cau.
Cong thiic kiém tra moi nhu sau:
(AF), > y(Af)
Trong do:
v = Hé s0 tai trong moi, ta c6 y =0,75;
(Af) = Bién d0 ting sudt do xe tai moi gay ra (MPa);
(AF), = Stic khang moi danh dinh (MPa).
* Tinh bién do ving sudt do xe tdi mdi gay ra (Af):
+ Dai véi tiét dién khong lién hop:
M,
S

Af =

Trong do:

S = M6 men khéng udn cla tiét dién dim thép (mm’);

M,; = MO men udn tai mat cat gitra nhip dam do xe tai moi, ¢6 nhan hé s6, x€p & vi tri
bat lgi nhat gay ra.

= (1+IM)mgM,__. =1,15%0,5%1,15.10° = 4,223.10°Nmm
M 4,223.10°
Vay y(Af 0,75—=——"——=24,4(MPa
y 7(Af) = Y(Sbm] 13.10° ( )

* Tinh svic khdng moi danh dinh (AF),: (A6.6.1.2.5)
Ta c6 cong thic tinh todn nhu sau:
1

(a), =& = @),

2
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Trong do:

(AF);, A = Ngudng tng suat moi, hé so cau tao, tra bang theo quy dinh, phu thudc vao
loai chi tiét cdu tao ctia dam thép;

+ Dam thép hinh can = Chi tiét cau tao loai A;

+ Dam thép ghép han = Chi tiét cdu tao loai B.

N = S6 chu ky bién do tng suat trong tudi tho thiét k& ctia cdu. Theo tiéu chuén thi tudi
tho thiét ké ctia ciu 1a 100nam, vay:

N = (100nam)x(365ngay)xnx(ADTTy; )

n = SO chu ky tng suat cia mot xe tai, tra bang theo quy dinh, phu thudc vao loai cau
kién va chiéu dai nhip.

ADTT, = So xe tai/ngay trong mot lan xe don tinh trung binh trong tudi tho thiét ké;

ADTT = pxADTT

p = Mot phan s6 lan xe tai trong mot lan don, tra bang theo quy dinh, phu thuoc vao s6
lan xe c6 gia tri cho xe tai cua cau;

ADTT = S6 xe tdi /ngdy theo mot chiéu tinh trung binh trong tudi tho thiét ké:

ADTT = kxADTxn,

ADT = S6 luong giao thong trung binh hang ngay/mot lan.;

k = Ty 1é xe tai trong ludng, tra bang theo quy dinh, phu thudc vao cap dudng thiét ké.

Ta co:

Tra bang A6.6.1.2.5-1, v6i chi tiét loai B: A =3.93.10" MPa’

Tra bang A6.6.1.2.5-3, véi chi tiét loai B: (AF)y; =110 MPa

Tra bang A6.6.1.2.5-2, v6i dam gian don vaL = 18m: n =1.0

Tra bang A3.6.1.4.2-1, vé6i s6 lan xe n = 2 lan: p =0.85
ADT =20000 xe/ngay/lan
k =0.20
ADTT =8000 xe/ngay
N =2.5.10° chuky

1 1
3 12\3
Vay (AF), :(%)3 =(%j =251 MPa

o1 1
Va E(AF)TH =5110=55 MPa
Do d6 (AF), = 55 MPa
Va (AF), =55 MPa > y(Af) =24,4 MPa = OK
5.2.2. Kiém todn dit gdy

Vat liéu thép 1am dam phai c¢6 do déo dai chong dit gay theo quy dinh cia tiéu chuan. Thép
st dung theo céc tiéu chuén cia AASHTO la thod man.
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VI. TINH TOAN THIET KE SUON TANG CUONG

6.1. Bo tri STC ding:

Ta cé : 3D =3*1050 = 3150 mm

Vay ta chon:

Khoang cach gitta cac STC dung trung gian (khoang trong): d, =3000 mm

Khoang cach khoang cuo6i (khoang bién): dy,, =1500 mm
Chiéu rong cua STC ding trung gian: b, =180 mm
Chiéu day ctia STC ding trung gian: t, =16 mm

Ta c¢6 hinh vé b6 tri STC ding nhu sau:

[
3 8
I_I_ <
300 1500 5@3000=15000 1500 300
MAT CHINH BO TRI STC PUNG
1-1
L o
©
180 [ 180
1h
R
o y
II-11
‘“_3 Z 2
o
[{e} T
180 _||_ 180
400 )

6.2. Kiém toan STC ding trung gian
6.2.1. Kiém todn d6 mdnh

Chiéu rong va chiéu day ctia STC ditng trung gian phai duoc giéi han vé do manh dé ngin
mat 6n dinh cuc bo ctia vdch dam: (A 10.8.1.2)

s0+ L <b <048t | =
3077 "VE,

0.25b, < b, < 16,0t,.
Trong do:
d = Chiéu cao mat cat dam thép (mm);
t, = Chiéu day STC (mm);
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b, = Chiéu rong STC (mm);
F,, = Cudng d6 chdy nho nhat quy dinh ctia STC (MPa);
b; = Chiéu rong ban céch ctia ddm (mm).

Thay s6 ta c6:

5
50+-2 =50+ 1190 _g6,7 < b =120<0,48t, |- =0,48*16, /210 ~ 184,91
30 30 ’ "\E, 345

0,25b; =0,25*400 = 100 <b, =120 <16,0t, =16*16 =256 mm = 0K
6.2.2. Kiém todn do ciing

STC dtng trung gian xac dinh duong bao ding cua khoang vach. Do d6, ching can du do
ciing dé gift quan hé tuong d6i thang va cho phép vich phat trién cuong do sau mat on dinh (dé
lam nhiém vu neo cho trudong cang).

Do cting cua nod phai thoa man cac phuong trinh sau: (A6.10.8.1.3)

I >dpt,’J va

D 2
J= 2,5[d—pJ -2,0=0,5

0
Trong do6:
d, = Khoang cach gitta cac STC ding trung gian (mm);
D, = Chiéu cao D ctia vich khong c6 STC doc hoac chiéu cao phu 16n nhat ctia vich c6
STC doc. Ta chi xét trudng hop khong c¢6 STC doc, nén D, = D (mm);
I, = M6 men quan tinh cta tiét dién STC ding trung gian 18y d6i véi mat ti€p xdc véi
véach khi 1a STC don va v6i diém gitta chiéu day véch khi 1a STC kép (mm?*).

Ta co:
D, =1050 mm
d, =3000 mm
J =05
t, =14 mm
b, =180 mm
t =16 mm

Thay s6 vao ta duoc:

t b’ b o+t ) 180° 2
I, 2{%“@{ : Wj ] 22{1611280 +16*180(1802+14) :|=6,97.107

2

2 2

D

>d,t) [z,s[d—"j —2,0} =3000%*14° {2,5(%} - 2} =4,12.10°(mm*)
0

= OK

6.2.3. Kiém todn cuong do
Dién tich tiét dién ngang ctia STC diing trung gian phai di 16n dé chong lai thanh phan thang
ding cua ung suat xién trong vach. (A6.10.8.1.4)
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A, >|0,15BDt, (1- C)V“ —18tfv}[Fy—wJ (71)
V. F,
Trong do:
V, = Stic khang cét tinh todn ctia vach dam (N);
V, = Luc cit do tai trong tinh todn & TTGHCDI (N);
A, = Dién tich STC, tong dién tich clia ca doi STC (mm?);
B = Hé s06, dugc xac dinh nhu sau:
+STC kép bang thép tdm hinh chit nhat, B = 1,0;
+ STC don béang thép tAm hinh chit nhat, B = 2,4;
+STC don béang thép géc, B =1,8.
F,, = Cudng d6 chay nho nhat quy dinh clia vich dam (MPa);
F,, = Cudng d6 chdy nho6 nhét quy dinh clia STC (MPa);

Ta co:
Vi STC kép bang thép tam, thi: B =1.00
Nhu trén ta c6 C =0.84
Ta xét STC ding lien ké STC g6i 1a bat 1oi nhat, khi d6: Vi sm =399901,5 N
\Y =2598960 N

T

Thay s6 vao ta co6:

F

r ys

F
A, =2tb, :2*180#46:5760{0,1513Dtw (l—C)L—ISth}[—W]:
v

= 0,15*1"‘1050*14*(1—0,84)%—18*142 345 =—3472,6(mm?)
2598960 345

= OK

6.3. Kiém toan STC goi
6.3.1. Chon kich thudc STC goi:
Ta chon nhu sau:

Chiéu rong ctia STC goi: b, =180 mm
Chiéu day ctia STC goi: t, =16mm
So6 doi STC goi: n, =1doi

Chiéu rong doan vat géc cua STC g6i: 4t, =56 mm
Ta c¢6 hinh vé kich thuéc STC g6i nhu sau:
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N 3
180 _{] 180
14
o
o
©
N
© x
B «©
N
/ 3
180 ||_180
400 14
BO TRIi STC GO MAT CAT HIEU DUNG

6.3.2. Kiém todn do mdnh

STC go6i duoc thi€t k&€ nhu mot phan tir chiu nén, gdm mot doi hoic hon cdc ban thép hinh
chit nhat dat doi xing vé moi bén ctia ban vach dam.

Do manh cua STC goi phai thoa man diéu kién sau: (A6.10.8.2.2)

b, <048t |-
E,

Trong do6:
b, = Chiéu rong cua STC g6i (mm);
t, = Chiéu day cua STC g6i (mm).
Thay s6 vao ta c6:

E 2.10°
b, =180 <0,48t, |[— =0,48*16* |~ =185(mm) = OK
’ "\E, 345

6.3.3. Kiém todn siic khdng tua
Stic khang tua tinh toan, B, phai dugc 18y nhu sau:
B, =¢A,F, >R, =V,
Trong do:
¢, = Hé s0 stc khang tua theo quy dinh; (A6.5.4.2) (¢, = 1,0)
A,, = Dién tich phan chia cta STC g6i ¢ bén ngoai cidc dudng han ban bung vao ban
canh, nhung khong vuot ra ngoai mép clia ban cdnh (mm?>).
Thay s6 vao ta c6:

B, = 0yA,.F, =0, 2t (b —4t,)F,, = 1%2%(180 — 56)*16*345 =1369860 N

pu ys
>R,=V,=481136,5 (N) = OK
6.3.3. Kiém todn sitc khdng nén doc truc
STC goi cong mot phan vach phdi hop nhu mot cot dé chiu luc nén doc truc.
Doi v6i cac STC duge bat bu long vao ban bung, mat cit hiéu dung ctia cot chi bao gom céc
cdu kién cua STC.
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Dai v6i STC duge han vao ban bung, dién tich ¢6 hiéu cua tiét dién cot duge 14y bang dién
tich téng cong cdc thanh phan ctia STC vad mot doan vach nam tai trong tam khong 16n hon 9t
sang moi bén cua cac cau kién phia ngoai ciia nhém STC goi.

Stic khang nén doc truc ¢6 hé s6 duoc tinh nhu sau:

P=¢oP,>2R, =V,
Trong do:
¢, = Hé s6 khang nén theo quy dinh; (A6.5.4.2) (¢, =0,9)
P, = Stic khang nén danh dinh, dugc x4c dinh nhu sau: (A4.6.2.5)
+Néu & <2,25 thi P, = 0,66'F A,

+Neéu A > 2,25 thi P, = 0,88F, A1

yst s

Trong do:

2
x:(ﬁj 13
nr) E

A, = Dién tich mat cit nguyén (mm?);

k = Hé s6 chiéu dai hiéu dung theo quy dinh. Véi truong hop lién két han & hai dau thi
k =0,75 (A4.6.2.5)

1 = Chiéu dai khong gidng (mm) = chiéu cao viach D (mm);

r = ban kinh quan tinh cta tiét dién cot (mm);

r= \/AIS (mm);

I = Momen quén tinh cla tiét dién cot d6i véi truc trung tm clia vach (mm*).
Thay s6 vao ta c6:
A = 9288 mm’
I = 69747840 mm*
r 86,7 mm
1 1050 mm
k = 0,75
klr =9,1
A = 0,0144
A
P, =3185199N
Luc dé:
P =P, =0,9%3185199 = 2866679 N > R, = V, = 481136,5 (N) = OK
VIL TINH TOAN THIET KE MOI NOI CONG TRUONG
7.1. Chon vi tri méi noéi cong truong
Ta phai b6 tri cic moi n6i dam do chiéu dai vat liéu cung cép thuong bi han ché, yéu cau cau
tao, diéu kién san xudt, cling nhu kha nang van chuyén va lap rdp bi han ché;
Vi tri méi noi thuong nén tranh ché ¢6 moé6 men 16n. D6i véi dam gian don, ta thudng bo tri &
chd (1/4 + 1/3)L va d6i xing v6i nhau qua mat cat gitta dam.
O day, ta chia dim thanh ba doan: (Chii ¥ chiéu dai toan ddm la L, = L + 2%0,6 = 18,6m)
Do d6, vi tri m6i néi cong truong cach goi mot doan: x,,, = 5,9m (g6i bo' tri cdch dau dam
300mm)
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Ta co:

Momen tai vi tri m6i ndi 8 TTGHCPI: Mg, = 1.86.10° Nmm

Momen tai vi tri moi ndi 8 TTGHSD: Mg, = 1.48.10° Nmm
Luc cit tai vi tri méi n6i 6 TTGHCPIL: V., = 2.53.10°N
Luc cit tai vi tri méi n6i 6 TTGHSD: Vg, = 2,00.10° N

7.2. Tinh toan luc thiét ké nho nhat trong ban canh
7.2.1. Tinh todn ing sudt ¢ diém giita ban canh
Bang ting suat tai diém giita ban canh dam thép 6 TTGHCPI va SD

TTGH M (Nmm) Sbotmid (mm3) Stopmid (mm3) fbotmid (MPa) ftopmid (MPa)
Cbl 1,858.10° 1.326.10’ 1.326.107 140 140
SD 1,475.10° 1.326.10’ 1.326.107 111.2 111,2

7.2.2. Tinh todn luc thiét ké nho nhdt trong bdn cinh

Ung suét thiét k&€ nho nhat trong ban canh duéi chiu kéo cia TTGHCDI duoc xdc dinh theo
cong thuc sau:

F. =

tbot

>0,75¢, F

yf

|.fb0tmid + (DyFyf J
2

Trong do:
f,. g = Ung sudt tai diém giita ban canh du6i & TTGHCDI,
@, = He¢ s6 khing theo quy dinh; (A6.5.4.2) (9, = 0,95)
Ung sudt thiét k& nhod nhit trong ban cénh trén chiu nén cia TTGHCPI dugc xdc dinh theo
cong thic sau:

F _ lftopmid + (ocFyf J
2

ctop

>0,75¢.F,

Trong do:
fopmia = UNg sudt tai diém gitta ban canh trén ¢ TTGHCDI,
¢, = Hé s0 khang theo quy dinh; (A6.5.4.2) (p.=0,9)
Tur do6 ta co:
Bang luc thiét ké nho nhat trong ban canh dam thép 6 TTGHCDI

Vi tri f (MPa) | ¢F, (MPa) | F (MPa) | A (mm®) | P(N)
Céanh duéi 140 327.8 245.8 10000 | 2458125
Canh trén 140 310.5 232.9 10000 |2328750

Bang luc thiét k€ nho nhat trong ban canh dam thép 6 TTGHSD

Vi tri F=f(MPa)| A (mm? P (N)
Canh dudi 111 10000 1112272
Canh trén 111 10000 1112272
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7.3. Thiét ké méi noi canh
7.3.1. Chon kich thudc méi noi

MG6i n6i dugc thiét k& theo phuong phap thir - sai, tdc 1a ta 1an lugt chon kich thudc moi noi
dua vao kinh nghiém va cdc quy dinh khong ché clia tiéu chudn thiét k€, roi kiém toén lai, néu
khong dat thi ta phai chon lai va kiém toén lai. Qua trinh dugc lap lai cho dén khi thod man.

Ta so bo chon kich thudc m6i néi nhu sau:

- Kich thuGc ban n6i ngoai = day x rong x dai: 14 x 400 x 500 mm

- Kich thuée ban néi trong = day x rong x dai: 14 x 180 x 500 mm

- buong kinh bu long CDC: d =22 mm

- St dung 16 tiéu chudn: h = 24 mm

- S6 bu 16ng mbi bén mai ndi: N = 12 bu long

Bu long dugc ba tri thanh 4 hang, méi hang 3 bu long:

- Khoang cach giita cac bu 1ong theo phuong doc dam: S, = 80 mm

- Khoang cach gitta cac bu 1ong theo phuong ngang dam: S, = 80 mm

Ta ¢6 hinh v& mdéi néi da chon nhu sau:
- T

o -

I-1
50 5@80=400 5(Q

&
4+ 4
R4

50
‘80 H 80
rs

1804 180

40
400

500

BO TRI MOI NOI BAN CANH
Sau day ta chi tinh todn cho ban canh dudi, ban canh trén dugc 18y tuong tu.
7.3.2. Kiém todn khodng cdch ciia cdac bu long CPC (A6.13.2.6)
7.3.2.1. Khodng cdch t6i thiéu
Khoang cach t6i thiéu tlr tim dén tim céc bu long phai thoa man:
Spin = 3d = 3%22 = 66 mm
Kiém todn khoang cach gifta cic bu 1ong theo cong thic:
min(S;, Sy) = S,
Trong do:
S, = Khoang céch giita cic bu 1ong theo phuong doc ddm (mm);
S, = Khoang cach giita cac bu 16ng theo phuong ngang dam (mm).
Thay s6 vao ta co:
min(S,, S,) = min (80,80) = 80 > S, =66 (mm) = OK
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7.3.2.2. Khodng cdch toi da
Dé dam bao ép xit moi noi, chong 4m; khoang cach t6i da tir tim dén tim céc bu long cla
hang bu 16ng 1ién ké véi canh tu do ctia ban ndéi hay thép hinh phai thoa man:
S< (100 +4,0t) < 175
Trong do:
t = Chiéu day nhé hon ctia ban n6i hay thép hinh (mm);

Thay s6 vao ta c6:
S=80< (100 +4,0t) =100 + 4*14 =156 < 175 = OK

7.3.2.3. Khodng cdch dén mép canh

Khoang cach nho nhat tir tim bu long dén mép thanh phai thoa man theo quy dinh, Bang
A.6.13.2.6.6-1;

Khoang cach 16n nhat tir tim bu long dén mép thanh khong 16n hon 8 14n chiéu day cta ban
ndi mong nhat hoac 125mm.

Kiém todn khoang cdch dén mép canh theo cong thiic sau:

Semin < Se < Semax
Trong do:
Semin = Khoang cach nho nhét tir tim bu 16ng t6i mép thanh (mm); (Tra bang)
Semax = Khoang cach 16n nhat tr tim bu 16ng tGi mép thanh (mm); (Tra bang)

S. = Khoang céach tim bu 16ng ngoai cung t6i mép thanh (mm).
Thay s6 vao ta c6:
Semin =38< S5, =50< S

emax

emin =112 (mm) = OK
7.3.3. Kiém todn sirc khdng cdt cia bu long CDC
Stic khéang cit tinh todn cta bu 1ong CDC 6 THGHCD duoc xac dinh nhu sau:
R,=0R
Trong do:
¢, = Hé s0 stic khang cho bu long A325M (A490M) chiu cat theo quy dinh; (A6.5.4.2)
(p,=0,8)
R, = Stic khdng cat danh dinh cta bu long CDC theo quy dinh, dung bu 16ng c6 chiéu
dai sao cho dudng ren rang nim ngoai mit phang cit, ta cé:
R, = 0,48A,F, N,
Trong do6:
A, = Dién tich bu long theo dudng kinh danh dinh (mm2); A, = 380,1 mm®
F,, = Cuong do chiu kéo nho nhat cta bu lIong (MPa); (A6.4.3); F,, = 830 MPa
N, = S6 mat phing cat cho méi bu long. N, = 2.

ns

Thay so vao ta co:
R, = 0,48A,F,N; = 0,48*380,1*830*2 =302890 N
Vay R, =oR,, =0,8%302890 = 242311,8 N

Gia thiét luc cat phan b6 déu cho cdc bu long, nén lyc cat tdc dung lén mot bu long &
TTGHCDI dugc xac dinh nhu sau:

R,=P/N
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Stic khang cét ctia bu long CDC & THGHCDI phai thoa man diéu kién sau:
R, SR,
Trong do6:
P, = Luc thi€t nho nhit trong ban canh TTGHCDI (N);
N = S6 bu 16ng & mot bé mot noi;
R, = Siic khdng cat tinh todn ctia mot bu long CDC theo quy dinh (A6.13.2.7).
Thay so vao ta co:
R, =P/N =2458125/12 = 204844 < R, = 242311,8 (N) => OK
7.3.4. Kiém todn sirc khdng ép mdt ciia bu long CPC
Stic khang ép mat tinh toan ctia bu 1ong CBC 6 THGHCD dugc xac dinh nhu sau:
R = PuuRpz
Trong do:
@y, = Hé s0 stic khang ép mat bu 16ng trén vat liéu theo quy dinh; (A6.5.4.2) (¢,, = 0,8)
R,,, = Stic khang ép mat danh dinh ctia bu 16ng cudong do cao theo quy dinh, & day ta co:
R,, =2,4dtF,
Trong doé:
t = Chiéu day ban noi (mm); t = 25 mm
F,= Cuong do chiu kéo ctia vat liéu lién két (MPa). F, =450 MPa
Thay so vao ta co:
R, = 2,4dtF, = 2,4%22%25%450 =594000 N
Vay: R, = o, R,, = 0,8%594000 = 475200 N
Stic khang ép mit cua bu 1ong CDC & THGHCDI phai thoa man diéu kién sau:
R, <R,
Trong do:
R,,, = Stic khang ép mat tinh todn cia mot bu long CDC theo quy dinh (A6.13.2.9).
R, =P/N =2458125/12 = 204844 <R, = 475200 (N) = OK

7.3.5. Kiém todn sic khdng truot ciia bu long CDC
Gia thiét luc cit phan bd déu cho cdc bu long, nén luc cat tic dung lén mot bu long &
TTGHSD dugc x4c dinh nhu sau:

R,=P/N (87)
Stic khéng truot ctia bu long CDC & THGHSD phai thdéa man diéu kién sau:

R,<R, =R, (88)
Trong d6:

P, = Luc thiét k& nho nhat trong ban canh ¢ TTGHSD (N);
R, = Stic khang truot ctia bu long CDC theo quy dinh (A6.13.2.8), dugc xac dinh nhu sau:
R, =K, KN, P,
Trong do:
N, = S6 lugng mat ma sat cho méi bu long; N, =2
P, = Luc cing t6i thiéu yéu cdu trong bu 16ng theo quy dinh (A6.13.2.8-1);
P =221000 N
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K, = Hé s6 kich thudc 16 theo quy dinh (A6.13.2.8-2);
St dung 16 tiéu chudn nén: K, = 1,0
K, = Hé s6 diéu kién bé mat theo quy dinh (A6.13.2.8-3).
Str dung bé mat loai A, do d6: K, = 0,33
Thay s6 vao ta c6:
R, =R, =K, K, N, P, = 1%0,33%2*%221000 =145860 N
R,=P/N =1112272/12 =92689 <R, = 145860 (N) = OK

7.4. Tinh toan thiét ké moi noéi bung dam
7.4.1. Chon kich thudc méi noi

Moi n6i duoc thiét ké theo phuong phap thir - sai, tic 1a ta lan lugt chon kich thuéc mai néi
theo kinh nghiém, réi kiém todn lai, néu khong dat thi ta phai chon lai va kiém todn lai. Qua trinh
duoc lap lai cho dén khi thoa man.

Ta so bo chon kich thudc moi noi nhu sau:

- Kich thuée ban noi = day x rong x dai: 10 x 360 x 950 mm

- Buong kinh bu long CDC: d = 22 mm

- St dung 16 tiéu chudn: h = 24 mm

- S6 bu 16ng mdi bén mai ndi: N = 22 bu long

Bu Iong dugc bo tri thanh 2 cot, moi cot 11 bu long:

- Khoang cach giita cic bu 1ong theo phuong doc dam: S, = 80 mm

- Khoang cach gitta cac bu 1ong theo phuong ding: S, = 85 mm

Ta c6 hinh vé& m6i ndi da chon nhu sau:

[T 50 80100 80 50 I-1
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BO TRi MOI NOI BAN BUNG
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7.4.2. Tinh todn luc cdt thiét ké nho nhdt
Luc cét thiét k&€ nho nhat 6 TTGHCDI dugc x4c dinh theo cong thic sau:

vo WtV 0,75V,
2
Trong do:
V, = Luc cét c6 hé s6 tdc dung 1én dam tai vi tri m6i n6i 6 THTTCDI (N);
V,=252810N

V., = Stic khang cét tinh todn ctia dam tai vi tri moi noi (N).
V. =2598960 N
Thay s6 vao ta co:

V +V +
u;0,75\&} = max ( 252810 22598960 ,0,75% 2598960} =

Vep = max(

= max (1425884, 7;1949220) = 1949220(N)

Luc cét thiét k&€ nho nhat & TTGHSD duoc xé4c dinh theo cong thic sau:
V=V
Trong do:
V, = Luc cit c6 hé s6 tdc dung 1én dam tai vi tri m&i néi 6 THTTSD (N).
Ta co:
V=V,/"=199874,3 N
7.4.3. Tinh todn moé men va luc ngang thiét ké nho nhdt
Mo men thiét k€ nho nhiat & TTGHCDI duoc xac dinh theo cong thic sau:
M=M, + M,
Trong do:
M, = M6 men do luc cét thi€t k€ tai vi tri m6i n6i & TTGHCDI tac dung léch tam véi
trong tam nhém dinh & mdi bén m&i ndi gy ra:
M, = V.e = 1949220%90 =1,75.10° Nmm
Trong do:
V = Luc cit thiét k& nho nhét tai vi tri moi ndi 6 TTGHCDI (N); V = 1949220 N
e = D¢ léch tam clia nhém dinh & mo6i bén moi noi, 14y bang khoang cach tir trong tam
ctia nhém dinh moi bén moi néi t6i tim moi ndi (mm); € = 90 mm
M,, = Phan mo6 men tac dung lén phan ban bung, do mé men udn tai vi tri moi néi &
TTGHCDI gay ra:
t,D?
|

Mw 12 Ftbot + Fctop)
Trong do:
Fio» Fuo, = Ung suat thi€t k&€ nhd nhat tai trong tam ban canh dudi, canh trén &

TTGHCDI (N/mm”).
Thay s6 vao ta c6:
B thz( _ 14*1050°

M —T(245,8+232,9)=6,16.108Nmm

w

F, +F

tbot ctop )

Vay mo men thiét k€ nho nhiat 8 TTGHCDI la:
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M =M, + M, = 1,75.10° + 6,16.10° = 7,91.10° Nmm
Luc ngang thiét k€ nho nhat & TTGHCDI dugc xac dinh theo cong thitc sau:

t.D
H= (Flbot - Fctop)
Trong do6:
Fior Foop = Ung sudt thi€t k€ nho nhat tai trong tdm ban canh dudi, canh trén &

TTGHCPI (N/mm?).
Thay s6 vao ta c6:

tWD( _ 14*1050

H= F = 7(245,8 —232,9)=95090,6N

tbot ~ ctop )

Mo men thiét k€ nho nhat & TTGHSD dugc xac dinh theo cong thiic sau:
M=M,+M,
Trong do6:
M, = M6 men do luc cét thiét k€ tai vi tri méi n6i & TTGHSD tac dung léch tam véi
trong tAm nhom dinh & mdi bén moi néi gy ra:
M, = V.e =199874,3 *90 = 1,8.10’ N
Trong do:
V = Luc cit thiét k€ nho nhét tai vi tri méi n6i 6 TTGHSD (N); V = 199874,3 N
e = Do léch tam cia nhém dinh & méi bén mai ndi, 14y bang khoang cach tir trong tam
cuia nhom dinh moi bén moi néi t6i tim moi ndi (mm); e = 90 mm
M,, = Phan mo men ban bung chiu, do m6 men uén tai vi tri moi noi & TTGHSD gay ra:

t,D?
Mw =— (Ftbot +Fctop>
Trong do:
Fior Fiop = Ung sudt thi€t k€ nho nhét tai trong tam ban cénh du6i, cénh trén &
TTGHSD (N/mm?).
Thay s6 vao ta c6:

t D’ 14*1050° g

M, :T(Fﬂm +Fmp):T(111+111):2,86.10

Vay mo men thiét k€ nho nhat & TTGHSD la:
M =M, + M, = 1,8.10" +2,86.10° = 3,04.10° Nmm
Luc ngang thiét k€ nho nhat & TTGHSD dugc xac dinh theo cong thiic sau:

t,D
H = _(Ftbot - Fctop)
Trong do:
Fior Fiop = Ung sudt thi€t k€ nho nhét tai trong tam ban cénh du6i, cénh trén &
TTGHSD (N/mm?).
Thay s6 vao ta c6:
t,D 14*1050
H===(F,,-F,,)=———(@111-11)=0
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7.4.4. Kiém todn khodng cdch ciia cdac bu long CPC
7.4.4.1. Khodng cdch t6i thiéu
Khoang cach t6i thiéu tir tim dén tim céc bu long phai thoa man:
Spin = 3d=3%22 = 66 mm
Kiém todn khoang cach gifta cac bu long theo cong thic:
min(S;, S,) = S,
Trong do6:
S, = Khoang céch giita cac bu 16ng theo phuong doc dam (mm);
S, = Khoang céch gitta cic bu long theo phuong ding (mm).
Thay so vao ta co:
min(S,, S,) = min (80,75) =75 > S,,;, =66 (mm) = OK
7.4.4.2. Khodng cdch toi da
Dé dam bao ép xit moi néi, chong 4m; khoang cich t6i da tlr tim dén tim céc bu long cla
hang bu 1ong lién ké véi canh tu do ctia ban néi hay thép hinh phai thoa man:
S<(100 +4,0t) <175
Trong do:
t = Chiéu day nho hon cuia ban n6i hay thép hinh (mm);
Thay so vao ta co:
S=75< (100 +4,0t) = 100 + 4*10 = 140 < 175 = OK
7.4.4.3. Khodng cdch dén mép canh
Khoang ciach nho nhit tir tim bu long dén mép thanh phai thoa man theo quy dinh, Bang
A.6.13.2.6.6-1;
Khoang cach 16n nhat tir tim bu long dén mép thanh khong 16n hon 8 1an chiéu day cua ban
n6i mong nhat hoac 125mm.
Kiém todn khoang cidch dén mép canh theo cong thiic sau:

Semin < Se < Sena
Trong do6:
Semin = Khoang cach nho nhét tir tim bu 16ng t6i mép thanh (mm); (Tra bang)
Semax = Khoang cach 16n nhat tr tim bu 16ng t6i mép thanh (mm); (Tra bang)

S. = Khoang céch tim bu 16ng ngoai cung t6i mép thanh (mm).
Thay s6 vao ta c6:
Semin =38 <S5, =50< S

emax

emin =80 (mm) = 0K
7.4.5. Luc cdt tinh todn trong mot bu long CPC

Ta chi tinh todn véi bu 16ng CDC & vi tri xa nhat so véi trong tam ctia nhém bu 16ng & moi
bén mai ndi, 1a bu 16ng chiu luc cit 16n nhat.

Hinh v& mo ta c4ch tinh luc cat trong bu 16ng & vi tri xa nhat nhu sau:
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Luc cét tinh todn trong bu 16ng & vi tri xa nhat dugc xac dinh nhu sau:

2 2
B X Mx, .. E My, .
R = [N+Z(xf+yf)J +[N+Z(xf+yf)]

Trong d6:
N = S6 bu long 6 mbi bén moi néi (bu long); N = 24 bu 16ng
V = Luc cat thiét k€ (N); Vyp = 1949220 N; Vg, = 199874,3 N
M = M6 men thiét k& (N.mm); M, = 7,91.10° Nmm; Mg, = 3,04.10° Nmm
H = Luc ngang thiét k& (N); Hep = 95090,6 N
J = Téng binh phuong khoang céch cta cdc dinh trong nhém & mdi bén maéi néi t6i

trong tam ctia nhém dinh (mm?);
T =3(x2+ y2) = 1624700 mm>

Xmae = Khoang cach tir dinh xa nhat theo phuong ngang téi trong tam cta nhom dinh
moi bén moi n6i (mm); x,, = 40 mm.

Ymax = Khoang cdch tir dinh xa nhat theo phuong ding téi trong tam ctia nhém dinh moéi
bén moi néi (mm). y,, =425 mm.
Thay s6 vao ta c6:
Luc cit tinh todn trong bu 16ng xa nhit & TTGHCDI:

2
j =230817,6(N)

1949220 7,91.10%*40 ’ 95090,6 7,91.10°*425
Rep = + + +
22 1624700 22 1624700

Luc cét tinh todn trong bu 16ng xa nhat & TTGHSD:

8% 2 8 2
R, = 199874,3 N 3,04.10°*40 N £+ 3,04.10°*425 — 80987, 46(N)
22 1624700 22 1624700

7.4.6. Kiém todn sic khdng cdt ctia bu long CPC

Stic khang cét tinh todn cua bu long CDC 6 THGHCD duoc x4c dinh nhu sau:
RIS = (‘PSR
Trong do6:

ns
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¢, = Hé s0 stic khang cho bu long A325M (A490M) chiu cét theo quy dinh; (A6.5.4.2)

(¢,=0,8)

R, = Stic khéng cét danh dinh cta bu long CDC theo quy dinh, dang bu 16ng c6 chiéu

dai sao cho dudng ren rang nim ngoai mit phang cit, ta cé:
R, = 0,48A,F, N,
Trong do:
A, = Dién tich bu 16ng theo dudng kinh danh dinh (mm?2); A, = 380,1 mm®
F,, = Cuong do chiu keo nho nhat ctia bu l1ong (MPa); (A6.4.3); F,, = 830 MPa
N, = S6 mat phing cat cho méi bu long. N, = 2.
Thay s6 vao ta c6:
R, = 0,48A,F, N, = 0,48*380,1*830%2 =302890 N
Vay R, = o,R,, = 0,8%302890 = 242311,8 N
Stic khang cit tinh toan ctia bu long CDC 6 THGHCDI phai thoa man diéu kién sau:
Rimax S R
Trong do:
R,... = Luc cit tinh toan trong bu long & vi tri xa nhiat & TTGHCDI (N).
Thay s6 vao ta co:
Rymae = 230817,6 <R, =242311,8 (N) = OK

umax

umax

7.4.7. Kiém todn sirc khdng ép mdt ciia bu long CPC
Stic khang ép mat tinh toan ctia bu 1o6ng CBC 6 THGHCD dugc xac dinh nhu sau:
Riip = PRy
Trong do:
@y, = Hé s0 stic khang ép mat bu 16ng trén vat liéu theo quy dinh; (A6.5.4.2) (¢,, = 0,8)

R,,, = Stic khang ép mat danh dinh ctia bu 16ng cudng do cao theo quy dinh, & day ta co:

R,, =2,4dtF,
Trong doé:
t = Chiéu day ban n6i (mm); t = 14 mm
F,= Cuong d6 chiu kéo ctia vat liéu lién két (MPa). F, = 450 MPa
Thay s6 vao ta c6:
R,y = 2,4dtF, = 2,4%22%14%450 =332640 N
Vay: R, = ¢o,,R,, = 0,8%332640 = 266112 N

Stic khang ép mat tinh todn cua bu 1ong CDC & THGHCDI phai thoa man diéu kién sau:

Ry < Ry,
Trong do6:
R, = Luc cit tinh todn trong bu 16ng & vi tri xa nhat & TTGHCDI (N).
Thay s0 vao ta c6:
Rmax = 230817,6 <R, =266112 (N) = OK
7.4.8. Kiém todn sirc khdng truot ciia bu long CPC
Sttc khang truot tinh toan cta bu long CBC ¢ THGHSD dugc xac dinh nhu sau:
R, =R,
Trong do
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R, = Stic khang truot ctia bu long CDC theo quy dinh (A6.13.2.8), dugc xac dinh nhu sau:
R, =K, KN, P,
Trong doé:
N, = S6 lugng mat ma sat cho moéi bu long; N, =2
P, = Luc cing t6i thiéu yéu cdu trong bu 16ng theo quy dinh (A6.13.2.8-1);
P,=221000 N
K, = Heé s6 kich thudc 16 theo quy dinh (A6.13.2.8-2);
Sir dung 16 tiéu chuén nén: K, = 1,0
K, = Hé s6 diéu kién bé mat theo quy dinh (A6.13.2.8-3).
Str dung bé mat loai A, do d6: K, = 0,33
Thay s6 vao ta c6:
R, =R, =K, K, N, P, = 1¥0,33*2*221000 =145860 N
Stic khang truot tinh todn ctia bu 1ong CDC & THGHSD phai thoa man diéu kién sau:
R, <R,
Trong do:
R, = Luc cat tinh todn trong bu long & vi tri xa nhat 6 TTGHSD (N).
Thay so vao ta co:
R, = 80987,46 < R, = 145860 (N) = OK
VIIL TINH TOAN CAT BAN CANH VA VE BIEU BO BAO VAT LIEU
Trong pham vi BTL nay ta khong tinh toan phan nay.
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