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a. Trinh tw ché tao dim BTCT- DUL cing sau:

- Dam duogc ché tao trude, trong dam chira san cac ong boc cap
bang nhwa, thép hay 6ng ton ma kém dé ludn cac bo ¢ot thép
DUL.

0.5

- Sau khi BT du cuong do (80% cuong do nén thiét ké), tién
hanh cing cét thép, twa vao hai ddu dam dé truyén luc nén vao
bé tong. Luc cing duoc giit bang cac neo b tri ¢ 2 dau bo day,
ti true tiép 16n bé tong.

0.5

- C6t thép DUL trong dam cang sau duoc bo lai, luon trong cac
6ng boc cap. Cac bd nay gém nhiéu tao, c6 thé 14 3, 4, 6, 7, 12
tao (loai 12.7mm hay 15.2mm), tiy theo tinh toan, thiét ké va
thiét bi cang, kéo va neo giir cot thép.

0.5

- Sau khi cing va neo giit cot thép DUL, ong boc cap duoc
bom day vira. Luc nay, bé tong va cbt thép lam viée nhu mot
dam lién hop vi lue dinh bam gitta thép va bé tong ngan can sy
trugt 1€n nhau cua thép va bé tong.

0.5

b. Céc loai mat mat wng suat tirc thoi trong dam BTCT —
DUL cing sau:

- MAt mat do bién dang neo Af,4«: Trong két ciu cang sau,
khong phai tat ca luc doc do kich déu duogc truyén vao dam vi
b6 cbt thép bi truot do ném va céc bd phan khac cua neo bién
dang. Gia thuyét la d§ truot hay bién dang cua neo gay bién
dang trung binh trén subt chiéu dai bo, L.

A
Apr :TAEP

0.5

- Mat mat ung suat do ma sat Af, Trong cc két cAu cing sau,
ma sat xuat hién gitra b6 thép va thanh 6ng. Ong boc cap co thé
duoc ubn cong theo 2 phuong: phuong dimg va phuong ngang.
Khi cang bd thép 1én bé tong da dat du cuong do, chung co
khuynh huéng mudn dudi thing va gdy nén ma sat doc theo
vach 6ng. Mat mat nay 1a do anh hudng boi d6 cong cua ong
cap.

Apr ~ fp] (1 - e_(#a-i—KX))

0.5
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- Mat mat do nén dan héi Afyes: Ung suat truyén vao dam va
gﬁy lwc nén trong bé téng. Lyc nén trong bé tong 1am dam co
ngan lai. Twong Gmg voi bién dang trong bé tong, b6 cbt thep
cling bién dang trong tu (co ngan lai) va gay mat mat u’ng sudt.
Trong két cau cang sau, s€ khong co mat mat ung suat do nén
dan hodi néu tit ca cac bo cap cing cing dong thoi. Khong co
mat mat vi luc cing sau triét tiéu bién dang dan hoi trong qua
trinh kich ép. Néu cing cac bo khéng ddng thoi, cdc bo cing
trudc bi mat mat img suat do nén dan hoi khi cing cac bo sau
va mat mat dugc xac dinh bang phuong trinh sau:

EP
Af PES = E_Cl f‘cgp

0.5

- M&i b6 cing sau gy mat mat mot phan cho bo cing trude va
b6 cing sau cing khong mat mét Gng suat. Mat mét trung binh
clia cac bo cing sau s& bang % mat mét ciia bo cing trude néu bo
cing sau cung ciing c6 mat mat. Vi bo cing sau cung khong ¢
mat mat, ing suit mat mat do nén dan hdi cua két cdu cing sau
duoc xac dinh bi‘mg:

_N-1 1E

Af pES 2 N E

— ‘f;gp

0.5
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a. Tinh toan hé s6 phan bé tai trong ngang:
Chiéu dai nhip tinh todn: Ly= 33000 - 300%2= 32400 (m)

0,25

Kiém tra diéu kién dp dung cdc cong thire quy dinh trong diéu
P4.6.2.2.2 va P4.6.2.2.3 theo TCVN 11823:2017:

+ 1100mm < Sp < 4900mm (Pat)

+ 110mm <t < 300mm (Pbat)

+6000mm < Ly < 73000mm (Pat)

+S6.dam > 4 (Pat)

+4,0x10° < Ky < 3,0x10'2 (Pat)

Két luan: hé s6 phan bd ngang cho hoat tai dugc xac dinh
bang cac cong thire dinh trong diéu P4.6.2.2.2 va P4.6.2.2.3.

0,25

Hé s6 phdn bé tdi trong ngang hoat tdi theo mé men doi véi
dam gitra:
+ 1 lan xe thiét ké chiu tai:

mggiuan 1 O 06 (4300)04( )03( g % - O 377

0,5

+ 2 hoac hon 2 lan thiét ké chiu tai:

M g 11 2 =0, 075+(2900)°6( )“( g)’1=0,526

tt l‘t N

0,5
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Hé s6 phdn boé tai trong ngang hoat tdi theo mé men doi véi
dam bién:
Xac dinh d,:
Bé rong xe chay & ban hing:
d, = Lyyg = Biapear = 500 mm 0,25

Két ciu thoa man diéu kién: -300mm < de < 1700mm.

Két ludn: hé s6 phan bd ngang cho hoat tai dugc xdc dinh
bang cac cong thirc quy dinh trong diéu P4.6.2.22 va
P4.6.2.2.3.

+ 1 lan xe thiét ké chju tai

0,5X +0,5X
Epien M 1 :#:Oa‘wz 0,5

b

mgbien_M_l = lazxgbien_M_l = 0,567

+ 2 hodc hon 2 lan thiét ké chju tai:

d
~0,77+-%_—0,949
¢ 2800 0,5

mgbienﬁMﬁZ = exmggiua7M72 = 0’499

Chon hé s6 phan bb tai trong ngang tinh toan mé men:

mgv = max(Mggiva M _1; MEgita M 2; Mgpien M_1: MEbien M 2) = | 0,25
0,567
b. Tinh toan m6 men do hoat tai HL-93
~ \ 5 » A * » A " - [ o~ . 035
Vé dwong anh huong mé men cua dam tai mat cat giita nhip.
Vé so do xép tai HL-93 1én dwong dnh hieong. 0,5
Tung do va dién tich duwong anh huong:
11\;11 Tung d6 duong anh hudng Dggt;fh 0.5
M ) jye(m) | ys(m) o yam) | oy (m?)
8,1 7,5 5,95 5,95 131,22
M6 men cia hoat tdi tai mdt cat giita nhip:
Mietaikhac=145% (Y1+Y3) + 35><Y4
Maiue=110% (y1+y2)
(Y: tung d6 duong anh hudng mod men)
Mian= 9,3% @,,
Tai trong Mo men‘do hoat tai gy ra 05
trong dam chinh (kN.m) ’
Xe tai 2245,50
Xe 2 true 1716,00
Lan 1220,35
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Téng hop mé men do hoat tdi tic dung 1én dam:
+ Trang thai giéi han cuong do 1:

M =mg, <y {(1+IM)><max {Aﬁjm}ﬁLMzan}(kN'm)
T

. 0,5
M;" =0,567x1,75x[ (1+0,33)x 2245.50+1220.35 | (kN.m)
= M} =4174,3(kN.m)
+ Trang thai gi61 han st dung 1:
My,
M =mg,, x [(1 +IM ) x max {M’“’ } +M4(kNm)
2T 0,5
M;" = 0,567 x1x[ (1+0,33)x 2245.50 +1220.35 | (kN.m)
= M} =2385,29(kN.m)
Téng diém ciu 2 6,0d
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