CHUONG TRINH TiNH TOAN THIET KE
DAM SUPER T BTCT DUL

Ldp boi : Pao Duy Lam-Bm CTGTTP

Chuong trinh thiét k&€ dim Super T bang MathCAD. Quy uéc st dung:
+ Nhap s6 liéu vao cac 6 mau vang
+ Di chuyén dén phan tinh duyét néu tat cd cdc muc déu hién "Dat" 1a thiét
két thoa man. Néu hién "Khong dat" thi can thay doi so6 lieu dau vao(kich thudc
dam, dac trung vt liéu...). Tuy nhién néu néu cac gia tri noi luc, ing sut qua
nho so véi cdc gia tri gi6i han thi can thay déi s6 lieu dé c6 mot thiét ké tdi uu.
+ Mot s0 ky hiéu trong ban tinh MathCad:
-gangiatri: ':="' VD: L = 30m
- két qua tinh clia chuong trinh thé hién sau dau '='
- Trong vi du nay cac gi4 tri tai cdc mat cit sé duoc thé hién dudi
dang véc to:
VD: cdc mit cat 1an luot 12 g6i(x=0), L/4, L/2
mo men tuong ng tai cdc mat cat 1a Mg, My, My

Chuong trinh s& thé hién duéi dang:

Om\
L Mo )
Xme == | 4 My = | Mp |
L M, )
2 )
1. SO LIEU THIET KE
Chieu dai toan dam: L.:=383m
K/c ddu dadm dén tim goi: a := 0.35m
Khau do tinh toan: Ly =L-2a Li=37.6m
Tai trong thiét ké : + Hoat tai HL 93
+ Tai trong nguoi di 3KPa
Mait xe chay: By :=7.0m
6
Dai phan c4ch: B := 0.25m MPa = 10"-Pa
Lé ngudi di: B3 := 1.5m kN = 1000N
Lan can: By :=0.5m
Téng bé rong cau : B:=By+2:By+2:-B3+2:By B=11.5m



Dang két cau nhip: Ciu dam

Dang mat cit : Super T

Vat liéu két cau: BTCT du tng ting luc

Cong nghé ché tao: Cang trudc

CAp beé tong : dam chi: . := 50MPabdn mat cau: f'cn = 35MPa

Ty trong bé tong: Vo= 24501(_5?

m

Loai c6t thép DUL: tao thép Tao 7 sgi xodn dudng kinh DpS = 15.2mm

Cudng do chiu kéo tiéu chuén: fpu = 1860MPa

Thép thuong: G60 f, == 620MPa fy := 420MPa

Quy trinh thiét ké: 22TCN 272 - 05 Nén chon:

N X + S chdan =2.0m-2.5m
[LTHIET KE CAUTAO . + S0 ddm ldy s6 nguyén trong khodng
2.1. Lua chon kich thuéc mat cat ngang cau ( B
) . , —— < Np< ;o

- S6 lugng dam chu: Np =35 2m 2.5m}

- Khoang céch giita 2 dam chu: .= 2240mm,

- Lé nguoi di déng miic v6i mit cau phan xe chay,va dugc ngan cach v6i nhau biang go phan
cach

- Bo tri dam ngang tai céc vi tri g6i cAu: 2 mat cat

- S0 lugng dam ngang : N, = (Nb— 1)-2 N,=8

B - (Np - 1)S—2:150mm

- Phan canh hang: Sk = > Sk =112m
- Chiéu day trung binh ctia ban: h¢ := 16cm
Lé6p bé tong Atphal: t] := 75mm
L6p phong nudc: ty ;= Smm
2.2. Thiét ké dam chu
- Chiéu cao dam SuperT: H := 175cm -Bé rong bau dam du6i: by := 70cm
H' := 80cm b'y := 89cm
- Chiéu cao bau dudi hg := 21cm by == 8cm
- Chiéu cao vit dudi hs := 5cm bg := 22.6cm
hy := 30cm - Bé rong cua suon : b3 := 10cm
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Hinh2-1: Mt cat ngang két cdu nhip
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Hinh 2-3: Mt cdt ngang dién hinh
-Chiéu cao suon: h3 = 101.5cm - Bé rong ban cénh trén: by := 65.5cm



-Chiéu cao viit trén: hy = 7.5cm b7 = 89cm

-Chiéu cao canh dam: hy = 10cm by = 2-bg + by by=22m
- Chicu cao toan dam(ca ban mat cau) h := H + hy h=191m
[1550-+175010]
2 .
10 | doan dam ¢ac
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Hinh 2-4:
= = . B6'tri dau dam Super T
- i tam dém géi T
|
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350 . 1200
Doan cat khdc: L := 800mm
Doan dam déc: Ly, := 1200mm
2.3. Cau tao dam ngang
- Chiéu cao dam ngang : Hy, = H
_;1]@_: 1020 o
Hy, = 0.8 m | | it
. . [ |
-Bé day dam ngang: tdn = Lk = L
ool [
-Chiéu dai ddm ngang : agy = 1020mm 14 !
1
agp = 1350mm = 390 -
Bé rong viit trén: aydp = 100mm
Cé‘lf) Vlft trén: ) hygy = 75mm
Dién tich m/c dam ngang:
, Agn *+ 2-3ydn + adn
Sdn = (a dn t ann) ‘hydn + 5 '(Hdn - hvdn)

S = 1.016 m”

L. TINH TOAN DAC TRUNG HINH HOC DAM SUPER T,
HE SO PHAN BO TAI TRONG
3.1.Tinh dac trung hinh hoc mat cit dam Super T



Xét cdc mat cat dac trung gom:

+ Mat cat goi Xp = Om
+ Mat cat cach goi dv x1 = 1.59m
(kiém tra luc cit)
+ Mt cat khong dinh bdm 1 X5 = 3m
+ Mat cét khong dinh bam 2 X3 = 6m
o Lyt
+ Mat cat L/2 X4 = 7
Lap véc to toa do cac mat cat dic trung:
X0 )
- 0 )
1.59
X. = X2
ANIRRNGA XmC = 3 m
X3 6
x4 ) 18.8)

3.1.1. Xét mat cat trén g6i x
Dién tich mat cit: A = 0.87894m’
Mo men finh d6i véi day dam: Sy = 0.1145m°

Mo men finh d6i v6i thé tren dam: S := 0.04295m"

Mo men quén tinh d6i véi truc trung hoa:

fil

4 -
Ijo = 0.0515m ] ,f,ﬂ"?’,/
2 2 N A . N A A~ , N E LA
Khoang céich tir trong tam ti€t dién dén ddy dam: 11 ﬁ”%g;ﬁ

Yo = 0.45009m -

Khoang céch tir trong tam tiét dién dén thé trén dam:

H’ 0.35 = = I
= - = . m = - : T 1
¥t0 Yb0 Y0 [ 7 2%’5‘5
3.1.2. Xét mdt cdt bat loi vé luc cdt cdch goi dv: '5%::/13‘?5/‘5
X1 = 1.59 m = ﬁﬁf/xﬁg
Nf?}t cat Super T dic: = :@Egjf/;:
R

1A 7 = < 2 f/:/«/:
Dién tich mat cat: Aq = 1.65419m ] %d)é’/?
Mo men tinh d6i vé6i day dam: o0

Spy = 045641 m’
Mo men tinh d6i vé6i thé trén dam:
S¢ = 0.59452m"

1

L]




Mo men quén tinh d6i véi truc trung hoa:
Iq1 == 0.45184m’
Khoang céch tir trong tam tiét dién dén dday dam:
Yp1 = 0.98999m
Khoang céch tir trong tam tiét dién dén thé trén dam:
Yi1t = H=yp1  ¥:1 =0.76 m
3.1.3. Mat cat dac trung x5, X3, X4

Mat cét Super T rong:

Dién tich mit cit: A = 0.61598m’

Mo men tinh d6i v6i ddy dam:

Spp = 0.28407m’

1750

Mo men tinh d6i v6i thé trén dam:
S = 0.28314m’

Mo men quén tinh d6i véi truc trung hoa:

Iqp == 0.24815m"
Khoang cach tir trong tam tiét dién dén day dam:
¥p2 = 0.87356m
Khoang cach tir trong tam tiét dién dén thd trén dam:
Yo .= H—yp yi2 = 0.876 m
T6 hop dac trung hinh hoc tai cdc mat cat:

+ Dién tich cdc mat cat

0 ) Ap ) 0.879)
1.59 Ay 1.654
Xpe=| 3 |m Ame=| A | Apc=|0616|m"
6 A 0.616
18.8) A ) 0.616 )



+ Mo men tinh d6i v6i ddy dam:

Mo men tinh doi véi th trén dam:

mc —

0 )
1.59
3

6

18.8 )

0 )
1.59

3

6

18.8 )

m

m

M6 men quan tinh d6i véi truc trung hoa:

mc

0 )
1.59

3

6

18.8 )

m
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Khoang cach tir trong tam tiét dién dén ddy dam:

Khoang cach tlr trong tam tiét dién dén thé trén dam:

mc —

0 )
1.59

3

6

18.8 )

m

Yo =

Y0 )
Ybl
b2
)
b2 )

Yo =

0.115))
0.456
0.284
0.284
0.284 )

0.043 )
0.595
0.283 |m
0.283
0.283 )

0.052)
0.452
0.248 |m
0.248

0.248 )

0.45 )
0.99
0.874 | m
0.874
0.874 )

m



0 ) ytO\

0.35 )
1.59 Yil 0.76
Xme=| 3 m e =| Y12 y¢ =1 0.876 | m
6 ) 0.876
18.8 ) v 0.876)
3.2. Hé s0 lan
S6 lan thiét ké:
N[y = i if By 2 7m
an 3.5m 1 Ny = 2
2 if 6m < By < 7m
1 if By < 6m
Hesolan:  my,, = | 1.2 if npp, =1
1 if np, =2
0.85 if np,, =3
0.65 if npy > 3 Mg = 1
"xem lai s6 liéu" otherwise
3.3. Phan bo hoat tai theo lan déi v6i mé men
Cuong do chiu nén cua bé tong lam dam: fc1 = 50MPa

1.5

_3) . JTe1 MPa

Modun dan hoi ctia dam: Ecdam = 0.043-(%- rlil

Ecdam = 3.687 x 10" MPa

Cuong do chiu nén ctua bétong lam ban mat: fcp = 35MPa
3 1.5
. m
Mo dun dan hoi cua ban mat: E = 0.043-(y — - [f'.n-MPa
cban ¢ ke ) c2

Ecpan = 3.085 x 10" MPa
3.3.1. Hé s6 phdn bo hoat tdi déi véi moé men trong cdc dam giita
V6i dam Super T, hé s6 phan b ngang dugc tinh theo cong thiic sau:
- V6i mot lan thiét k€& chiu tai:

0.35 0.25
g 1:=( s\ (s 8ol = 0.315
mg 910mm/ Ltt2 ) mg




- Hai hoac nhiéu lan thiét k€& chiu tai:

. 3 ( S \\06 . H\O.125

mg2 -~ ' = 0.52
1900mm ) L2 ) gmg2 = 0.529
-Phuong phap don bay:

| 1500 GO0 (G00 1500
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Hinh 3-2: So do tinh ciia phuong phdp don bdy doi véi dam gifia
y'q = %n-l y'| = 0.598
S—-2-600
Y2 =T s y'p = 0.464
y3:= |0 if S < 1800mm
S— 1800mm y3 = 0196

otherwise

y4:= 0 if S< (1800mm + 2-600mm)

S — 3000mm . y4=0
——  otherwise

Vi xe tai thiét keé: \

1 1
SHLI1 *= Myan Max | 5-2Y'1 |- S(Y3+1+y2+yY)
gHL.1 = 0.598
Véi tai trong lan:
Thién v€ an toan coi tai trong lan theo phuong ngang cau 1a tai trong tap trung.

gLan1 = 1.2-1 €lan1 = 1.2
Pham vi ap dung:

Chon gia tri cuc dai lam phan b6 hé s6 mo men thiét k& ctia cac dam giita:

gmg3 = max(gmgl :gng) gmg3 = 0.529



Kiém tra hé s6 phan b6 thod man tiéu chuan 22 TCN-272-05 doi véi pham vi 4p dung:
gmg = S <« (S > 1800mm)-(S < 3500mm)

H <« (H > 450mm)-(H < 1700mm)

Ly < (Lyg = 6000mm)-(Ly; < 43000mm)

Np<« N =3

" Khong niam trong pham vi 4p dung, hdy dung PP don bdy" otherwise
€mg = " Khong nim trong pham vi 4p dung, hiy dung PP don bay"

gmgHL = max(gmg’gHLl) if gmg = gmg3

gH1.1 otherwise gmgHL = 0-598

€mglan -~ max(gmgﬂgLanl) if gmg = gmg3

8Lan] Otherwise gmglan = 1.2

3.3.2. Hé 56 phdn bo hoat tdi doi véi mé men cua dam bién

- Mot lan thiét k€ chiu tai:  Dung phuong phap don bay.

3000
| |
BOO L BOD | ‘D\/A
| ]

B4 | B3 FE+‘ ——Xe thiét k&

sFEEBEEENE

‘PE /N
15_?.”.- Sk ._!_. S | Taitrong lan

Hinh 3-3: So do tinh theo phitong phdp don bdy cho ddm bién

Phuong trinh tung do duong anh hudng: Ydb(X) = %
Mot lan thiét k€ hé s6 lan = 1.2
y1 = ydb(S + S + 150mm — B4)

yp = de(S + S + 150mm - By — B3)
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y3 = ydb(S + Sk + 150mm - By — B3 — B2>
V4 = ydb(S + Sk + 150mm — B4 — B3 — B2 — 0.6m)

y5:= |0 if S< B3+ By+ Bg—Sf—150mm+ 2.4m

: y5=0
ydb(S + Sk + 150mm - By — B3 — By — 2.4m) otherwise
Vi xe tai thiét ké: 1
gHL? = 1.2-5-(}14 + y5) gyr2 = 0.177
Vi tai trong nguoi di:
— 21( + )-B - 1211
EPL2 - By 2 y11tY2) b3 EPL2 :

Véi tai trong lan:

1.2 1
gLan? = —-—y3-(S + S + 150mm - By — B3y - Bz)
3m 2

. g = 0.142
- Hai hoac nhiéu lan thiét ké Lan2
Khoang céch giira tim ban bung phia ngoai ctia ddm bién va mép trong bé via hoic lan can
chén xe:
de == Sk +0.15m-By - B3 - By de = -0.98 m

= (0 97 + %
mb2 = Emg3'\ 7" g700mm )

Pham vi ap dung:

gmb = | de < (de = Omm)-(de < 1400mm)
S <« (S = 1800mm)-(S < 3500mm)
gmb2 if deS

" Khong nam trong pham vi dp dung" otherwise

gmb2 = 0.453

gmb = " Khong nam trong pham vi dp dung"
gmbHL = | max(gmp-2HL2) i 2mb = Emb2
gyl otherwise gmbHL = 0-177

&mblan = max(gmbﬂgLanZ) if gmb = gmb2
8Lan2 Otherwise gmblan = 0.142

gmbpL = | max(gmp-epro) if gmb = mb2
gpro otherwise gmbpL = 1.211

3.4. Hé s6 phan bo hoat tai theo lan doi véi luc cit
3.4.1. Hé s6 phdn bo hoat tdi déi vdi luc cat trong cdc dam doc giita

11



-V6i mot 1an thiét k€ chiu tai:

0.6 0.1
(s VU (H) _

-V6i hai hoac nhiéu lan thiét k& chiu tai:

S \0.8.(1\0.1

Bvg2 = (ZZSOmm )

Pham vi ap dung:
Gia tri cuc dai duogc chon cho su phan bd hé s6 luc cat thiét k& ctia cdc dam giita:
8vg3 = max(gvgl ogvgz) gvg3 = 0.733

Kiém tra hé s6 phan b6 thod man tiéu chuin 22 TCN-272-05 d6i vdi pham vi 4p dung:
vg = S <« (S > 1800mm)-(S < 3500mm)

H <« (H > 450mm)-(H < 1700mm)

Ly < (Lye 2 6000mm)-(Lyy < 43000mm)

Np < Np > 3

A \l

" Khong nam trong pham vi 4p dung, hay ding PP don bay

otherwise

vg = " Khong nam trong pham vi a4p dung, hdy ding PP don bay"
gyoHL = | max(gyg-ehr1) if 2vg = 2ve3

gHL.] otherwise gvgHL = 0-598
8vglan = max(gvg =gLan1) if gyg = gvg3
8lan] Otherwise gvglan = 1.2
3.4.2. Hé 56 phdn bo hoat tdi doi véi luc cdt ciia dam doc bién
- Mot lan thiét k€ chiu tai : Dung phuong phdp don bay.
ba tinh trong phan trén:
g2 = 0.177
gp o = 1211
gLan2 = 0.142
- Hai hoac nhiéu lan thiét k€ chiu tai:
de )
gvb2 = gvg3'(0-8 + MJ gvb2 = 0.351

Pham vi ap dung:
Kiém tra hé s6 phan bo thoa man tiéu chuén 22 TCN-272-05 d6i v6i pham vi dp dung:

12



gvb = |de
S« S < 3500mm
) if de-S

" Khong nam trong pham vi d4p dung" otherwise

« (dg = -300mm)-(de < 1700mm)

gyp = " Khong nam trong pham vi dp dung"

Chon gié tri cuc dai 1am hé s6 phan b6 luc cat thiét k€ ctia cdc dam bién:

gvbHL =

gyblan =

gvbPL =

max(gyp.2H12) if b = Syb2

gL otherwise gvbHL = 0.177
max(gyb.8Lan2) if &yb = 8yb2

glan] Otherwise Zvblan = 1-2
max(gyp.2pL2) if gyb = Eyb2

gPL2 otherwise gvbPL — 1.211

3.5. Hé so dieu chinh tai trong

Ta cé

np :hesodéo

Np =1 Doi véi cac bo phan va lién két thong thuong.
R : hé s6 du thira

nR =1 Doi v6i mite du thira thong thuong.

nj : hé s6 quan trong

ny = 1.05 Cau thiét k& la quan trong.

Heé s6 diéu chinh cua tai trong:

N =NpMRr"Nj n.:= [n if n> 095 n

0.95 otherwise

IV. XAC DINH NOI LUC TAI CAC MAT CAT DAC TRUNG

4.1. Xac dinh tinh tai
4.1.1. Tinh tai dam chu

+ Xét doan ddam cdt khdc:

L4y dién tich tiét dién - Ag = 0879 m°
Ty trong bé tong dam chu: Yo = 2.45x 103 ke
m

Trong luong doan dam:

DCdO

3
= 7.-Ag-Lek2 DCyq = 3.445x 10° kg

= 1.05

13



+ Xét doan dam ddc:

Ly dién tich tiét dién - Ay = 1654 m°
Trong luong doan dam:
DCy = 7oA Lgge-2 DCyy = 9.727x 10° kg
+ Xét doan déir.n/cb'n lai: 5
Lay dién tich tiét dién : A =0.616 m

Trong lugng doan dam

4

DCq =o' A{ L —2(Lek + Lgac) | DCy = 5.176x 10" kg
+Tinh tai ddm chu coi 12 tai trong dai déu trén suot chiéu dai dim

DCdO + DCdl + DCd

DCye = L DCy, = 1.695% 10° =&
m
4.1.2. Tinh tdi ban mdt cau
+ Dam giita:
Abmg = S'hf
DChmg = Ve Abmg DCpppg = 878.08 k—nf
+ Dam bién:
S
A ==+ S i-h
bmb (2 k) {
DComp = V¢ Abmb DChyp = 878.08 k—nf
4.1.3. Tinh tdi dam ngang
(Sdn 'tdn) ‘Np k
g
DCijy =V ———— DCjy, = 84.707 —=
dn yC NbLtt dn m
4.14. Tinh tai van khuon lap ghép .
DCyy := 7o-by-5em DCyy = 109.025 ~2
m
4.1.5. Tinh tdi vdach ngdn
kg
D =0.38—=
Cn o
4.1.6. Lan can co tay vin
Phan thép c6 trong lugng: DC; = 16k—rflg b6 via cao: hgy := 0.3m
Phan bé tong c6 trong lugng: DGyt := Bg-hpg v, (Tinh gan ddng)

Téng: DC.. := DC; + DG, DC. = 383.5 Ke
m



-Go chan:

kg
DCgC '=7y.By-hpy DCgC = 183.75 .
4.1.7. Trong luong lép phu mdt cdu va tién ich cong cong
L6p bé tong Atfan: t; = 0.075 m Yy = 24001‘—g3
m
p N .. -3 kg
L6p phong nudc: th =5x10 " m Yo = 1800—3
Téng trong luong 16p phtt mat cau: m
lep = (tl-yl + t2-y2)~S
Cactiénich:  DWy =5 ke
m
DW := DW1P + DWy; DW = 428.36 ke
m
[ﬂ:k: {/ D
4, L PN iy P} P
/’11/
o™
- Dam bién:
S+ S+ 0.15 E\
T kTR m T S+ Sy +0.15m
Y1b = S Y2b = S
kg
DCG.p = DCcy1h DCcp = 558.129 o

_ DWp S)
DWb = T Sk+ 0.15m—B4—B2+ 5} + Dwti

- Dam doc gitra:

kg
DClcg = 0;
DW, .= DW

g
4.1.8. Tong cong tinh tdi tac dung lén cdc dam doc chii
4.1.8.1. Dam giita
+Giai doan chua lién hgp ban mat cau

3 kg
DCyc = 1.695x 10 o

+Giai doan khai thdc: da d6 ban mat ciu
DCg = DCdC + chmg + DCdn + DCICg + DCVk + DCVH

DC, = 2.768 x 10° e DW, = 428.36 kg
m m
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4.1.8.2.Dam bién
+Giai doan chua lién hgp ban mat cau
3 kg
DCye = 1.695x 10° -%
+Giai doan khai thic: da d6 ban mat cau
DG, = DCy. + DCyyp + DCypy + DCgC + DCjp + DGy + DGy
3 kg kg

DGy = 3.51x 10° == DW,, = 314.96 —=
m m

4.2. Hoat tai HL93
4.2.1. Xe tai thiét ké

udm dﬁ:.?.mﬂi 44m

WSIN{ATT) EN(LAT gm{mn

Hinh 4-2 Cdu tao Xe tdi thiét ké
4.2.2. Xe hai truc thiét ké

I 1

| Ll2m L | L8m J
3.5
(1121 TINDEN LHDEN (11.21T) =
Hinh 4-3 Cdu tao Xe hai truc thiét ké
4.2.3. Tai trong lan
93XNm
3333 T T I T 13 IEEEE)
" 3.0m -

Hinh 4-4: Tdi trong lan

16



4.3. Puong anh huong momen va luc cat tai cac mat cat dac trung

4.3.1 Xdc dinh cdc mdt cat dic trung

+ Mat cét goi Xg=0m
+ Mat cét cach goi 0.72h X1 =159 m
(kiém tra luc cit)
+ Mat cét khong dinh bam 1 X)=3m
Xx3=6m

+ Mat cat khong dinh bam 2

. x4 = 18.8 m
+ Mat cat L/2

Lap véc to toa do cac mat cat dic trung:
0 )

1.59

Xme = 3 m

6

18.8 )

4.3.2. Xdc dinh duong dnh huong noi luc tai cdc mdt cat
4.3.2.1. Phuong trinh duong anh huong

Phuong trinh duong dnh hudng momen tai mat cat x; nhu sau

+ Trén doan x =0 -> x; :

L..—
fl(x,xk) = ttLtth(_X)

+ Trén doan x = xj -> Lt :

X
fz(x ,Xk) = L—l;(x - Ltt)

Duéi dang phuong trinh ¢6 thé viét :
yM(X ,Xk> = fl(x ,xk) if 0<x<x
f2(x ,xk) if xp < x < Ly
0 otherwise
Phuong trinh dudng anh hudng luc cat
Trén doan x =0 -> x

f3(x ,Xk) = L—);

Trén doan x = xj -> Litt

f4<x,xk) = l—i

17



Dudi dang phuong trinh c6 thé viét:
yV(X,xk) = f3(x,xk) if 0<x<xg
f4(x,xk) if xp < x < Ly

0 otherwise
o,

A

k

1
+ ® = — L yml X » X
(X%, 2(x,x) Mk oy it M( k k)

Buting &nh huding WM& men mic x,
fix,x,)

A

Dién tich phan dah duong:

‘ * 1

=] ovid = 5 (Lee = k) fa(xic %10
Dién tich phan dah am:

f3x.%,)
Buaing anh hudng Iue cit mic x,
1
Oyka = E'Xk'f3(xksxk)
T6ng dléll tich dah: (DVk = O)de + (DVka

4.3.2.2. Tai mdt cat ddc trung thir O ( mdt cdt goi)

Xk = XO

YM(X 5 Xkb.S

0
0 5 10 15 20 25 30 35
X
Puong dnh huong momen
1 2
OMO = ) Ltt'YM(Xk=Xk) ono =0 m
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yv(x , xk) 0

0 5 10 15 20 25 30 35

X
Duong dnh huong luc cat

Oyvod = %-(Ltt— Xk)-f4(xk,Xk) Oyvod = 18.8 m
1
OV0a -~ E'Xk'f?)(xk’xk) Ov0a = 0

O)VO = (DVOd-l- O)VOa O)VO =18.8 m
4.3.2.2. Tai mdt cat ddc trung thit 1 ( cdch goi dv) x; = 1.59 m
k= X1

el

yM(x , Xk)‘l \// e

0 5 10 15 20 25 30 35

X

Puong dnh huong momen

1 2
(DMI = _E Ltt-yM(Xk,Xk) (,OMI = 28.628 m

1 ———
e ————
——

yV(X , Xk) 0 ==

0 5 10 15 20 25 30 35

X
Puong dnh huong luc cat

19



1
(DVld = 5'(Ltt_ Xk) -f4(xk,xk) O)Vld = 17.244 m
1
Oy1g = E'Xk'fg,(xk,xk) Oy, =—0.034 m
O)Vl = (DVld-i- O)Vla O)Vl =1721 m
4.3.2.3. Tai mdt cat ddc trung thit 2 ( mdt cat khong dinh bam 1)
X' = X2 Xk =3 m
0 _....--"""r
--""'#
.--"""""#“
YM(X>Xk)_2 \’ffff
—4
0 5 10 15 20 25 30 35

X

Duong dnh huong momen

1 2

OM2 = —E Ltt-yM(Xk,Xk) OND2 = 519 m
1 —
H
H
H
H‘H
YV(Xan) 0 [~ R
-1
0 5 10 15 20 25 30 35

X

Duong dnh huong luc cat

1
Oy = E'(Ltt_ Xk) -f4(xk,xk) Oyoq = 1592 m
1
(sza = E-Xk-fS(Xk,Xk) (,0V2a =—-0.12 m
mvz = (J)VZd + mvza COV2 =158 m

4.3.2.4. Tai mdt cat déc trung thit 3 ( mdt cdt khong dinh bam 2)

A)A(Ikv:: X3 xk:6m
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0 P
_,..--""""—
.--""""'#“
yM(X,Xk) \//—""'f
_5 o
0 5 10 15 20 25 30 35
X
Duong dnh huong momen
1 2
OM3 = _E Ltt'yM(Xk’Xk) OM3 = 94.8 m
1
H
H‘M
yV(X’Xk) 0 ] ———
1o 5 0 15 20 25 30 35
X
Puong dnh huong luc cat
1
Oy3q = E-(Ltt— Xk) -f4(Xk,Xk) Oy3g = 13.279 m
1
(0V3a = E-Xk*f:;(xk,xk) O)V3a =—-0.479 m
Oy3 = 0Oy3qt Oy3, Oy3 = 12.8 m
4.3.2.5.Tai mdt cdt ddc trung thir 4 ( mdt cdt L/2)
X, = X4 X = 18.8 m
0
ylx. ) =5 -
-10
0 5 10 15 20 25 30 35

X

Duong dnh huong momen

[\

1
(0M4 = —E Ltt-yM(Xk,Xk) (0M4 = 176.72 m



yv(x.xi) 0

0 5 10 15 20 25 30 35

X

Duong dnh huong luc cat

1

Ovad = 5'(Ltt— xie) 4 (xc xg ) Oygq =47 m
1

Ov4a = E'Xk‘f3<xkaxk) Oy, = 47 m

Oy4 = Oy4d T OV @yg=0m

4.3.2.2.6.Véc to dién tich ddh tai cdc mdt cdt ddc trung

@Mo\
0
1.59\ Ml
Xme =] 3 | m =1 OMm2 oM =
6
OM3
18.8) )
On4
Vo) yoq )
()]
Vla mVId
@ = (”VZa (0V2d ('OV =
W
V3a ®y3q
w
véa ) Ovad )
0 ) 18.8 )
~0.034 17.21
(,OVa = —012 m OJV = 158
~0.479 12.8
47 ) 0 )

0 )
28.628
519 | m
94.8
176.72)

‘Dvo\
Ovi
Ov2
Oy3

vy )

m

2
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18.8 )
17.244
oyq=| 1592 | m
13.279
47 )

4.4. Tinh noi luc do tinh tai tac dung lén dam giira va dam bién
Cong thuc tinh 1a 1ay gia tri tai trong nhén v6i dién tich dudng anh hudng tai mat cat dang
xét. Ta c¢6 noi luc tai cac mat cat dic trung biéu dién dudi dang véc to:
4.4.1. Momen do tinh tdi tac dung lén dam bién
4.4.1.1. Giai doan chiuta do bdn bé tong
0 )
475.99

862.928
Mpcdc = DCyc g 0 Mpcdc = kN-m

1576 x 10°

2.938x 10° )
4.4.1.2. Giai doan khai thdc: da do ban bé tong

0 )

985.28

3

3263 % 10°

6.082x 10° )

0 )
88.423
MDWb = DWb-g-(DM MDWb: 160.304 |kN-m
292.809
545.836 )

4.4.2. Momen tdac dung lén dam giita do tinh tdi
4.4.2.1. Giai doan chita do bdn bé tong

MnGde = DCc g oM
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0 )
475.99
862.928 |\ N.m

Mpcde =
1.576 x 10°
2.938x 10° )
4.4.2.2. Giai doan khai thdac: da do ban bé tong
0 )
777.001
Mp(g = DCg-g-op Mpcg = | 1409 10° |kN-m
2573 % 10°
4796 x 10° )
0 )
120.26
Mpyg = DWq-g-0 Mpywg = | 21802 [kN-m
398.234
742.361 )
4.4.3. Luc cdt ctia dam bién do tinh tdi
4.4.3.1. Giai doan chita do bdn bé tong
312.583 )
286.146
Vbede = DCyc-groy VDcode = | 262.703 | kN
212.822
o )
4.4.3.2. Giai doan khai thdc: dd dd bdn bé téng 647.034 )
592.312
VDb = DCy-g-oy Vpep = | 543.784 | kN
440.534
58.068 o )
53.157
VDWb = ow~g-(DV VDWb =| 48.801 [kN
39.535
o )
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4.4.4. Luc cat dam giiia do tinh tdai

4.4.4.1. Giai doan chua dé bdn bé tong
312.583)
286.146
VDGde = DCic g0y Vpege = | 262703 |kN
212.822

0o )

4.4.4.2. Giai doan khai thdc: da do bdn bé tong

510.258 )
467.103
VpCg = DCyrg-0oy VDCg = | 428.833 |kN
347.409

0o )
78.975 )
72.295
VDWg = DWg-g-OJV VDWg =| 66.372 |kN
53.77

0 )

4.5. Noi luc do hoat tai tiac dung lén dam giita va dam bién

4.5.1. Méomen do hoat tdi HL93 va PL tdc dung tai cdc mdt cat dam
Do6i voi cadc mat cét dac trung trong pham vi tir goi dén Ltt/2 ta xét 2 trudng hop xép xe
bét 1oi nhat 1én duong dnh hudng mo men clia m.c d6 nhu hinh vé sau:
Noi luc do xe thiét ké s€ dugc 14y bang gia tri max cua 2 truong hop trén.

My i = max(Mygk 1 Myiio)

TH1 = we 2 fruc thigtkg  1HZ % 17 ¥ 2 e hidt ke
4 34 3m 4.3M4'3m
Y o thi it k& U xe thi thidt ke
PETRIETI TR R I LR B0 TRy IR IR L BT F I Tdiiitd
w dah Mamen mic x, W d&h Mamen mic x,
¥y MO M TH1 W ¥igg M8
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4.5.1.1. M6 men do xe tdi thiét ké
Miruck1(X) = 145kN-ypq + 145kN-yp3 + 35KN-yp4
Miruck1(X) = 145kN-—ypp(x,x) + 145kN-—ypp(x + 4.3m, x) + 35kN-—yp1(x + 8.6m, X)
Miruck2(x) = 145kN-ypp + 145kN-yp3 + 35kN -y
Miruck2(X) = 145kN-—yp(x,X) + 145kN-—ypf(x + 4.3m,X) + 35kN-—ypf(x — 4.3m,X)

Mruck(¥) = maX(thckl(X) ’Mtruck2(x))

Mtruck(XO) \ 0 \
Miruck(x1) 455.804

Miruckx = Mtruck(x2) Mruckx = 823.444 | \Nm
Miruck(*3) 1.491 % 10°
Miruck(%4) ) 2,668 x 10° )

4.5.1.2. M6 men do xe 2 truc thiét ké
Mtandem1(%) = 110kN'(yM1 + yM2)
Miandem1(®) = 110-kN-(=ypp(x, %) — ypp(x + 0.6:m,x))
Mtandem2(X) = HOkN'(yMZ + yMS')
Miandem2(®) = 110-kN-(=ypg(x — 0.6m,x) — ypq(x + 0.6-m X))
Mtandem®) = maX(Mtandeml(X) ) Mtandem2(x))

Mtandem( XO) \ 0 \
Miandem(X1) 332.217
Mandemx = Mtandem( X2) Miandemx = 002074 kN m
Mandem(*3) 1.099 % 10°
Miandem(*4) ) 2.035% 10° )

Vécto mémen chuta nhdn hé sé'tai cdc mdt cat do xe thiét ké gdy ra cé dang nhu sau:
maX(Mtruck( X0) > Mtandem( O)) 0 \
maX(Mtruck(Xl) ’Mtandem(xl)) 455.804

Myeik = | maX(Myruck(%2) - Mtandem(x2)) Mg =| 52344 |kN-m
maX(Mtruck(X3) ’Mtandem(x?))) 1.491 x 103
maX(Mtruck(X4) ’Mtandem(x4)) ] 2.668 x 103 )

4.5.1.3. Mémen gay ra do tdi trong lan

Theo 3.6.1.2.4, tai trong lan rai déu suot chiéu dai cu va c6 do 16n nhu sau:
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kN
dQlan = 9.3;

Momen do tai trong lan gay ra tai cdc mat cat xac dinh bang phuong phdap dudong anh
huong(dah): nhan gid tri cha qy,, v6i dién tich dudng dnh huong.

Gia tri dién tich dudong anh hudng momen tai cdc mat cit dac trung duge tinh sdn & trén

0 )

28.628
Véc to dién tich dah tai cac m/c dac trung: opv=| 519 m2
94.8
176.72)
Vay, vecto gid tri momen ( chua nhan hé s6) do tai trong 1an gay ra tai cdc mat cat nhu
sau:
0 )
5
2.662 % 10
5
Mianx = dlan"®Mm Mjgnx = | 4.827x 107 | Nm
8.816x 10°
1.643x 10° )

4.5.1.4. Momen do tdi trong nguoi di gdy ra ¢ dam bién
coi nhu dam bién chiu toan bo tai trong nguoi di
PL := 3000Pa

Vécto momen cho tai trong nguoi di tic dung 1én dam bién la:
0 )
5
1.288x 10
Mpy x := PL-B3-0y, Mpp x = | 2.335x 10° | Nm
4266 % 10°

7.952x 10° )

4.5.1.5. T6 hop mo6 men do hoat tai (¢4 nhan hé s6 phan bo g
+ Tai cdc mdt cdt ciia ddm bién
IM = 25%
M Lb = gmbHL (1 + IM) Myetk + gmblan'Mianx + €mbPL - MPLx
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0 ) 0 )
294.435 159
MLLb = 533.147 kN.m ch — 3 m
971.015 6
1785% 10° ) 18.8)
+ Tai cdc mdt cdt cua ddm giita
IM=25%
Mp g = gmgHL (1 + IM) Myek + gmglan Mianx
0 \ 0
660.323 159
; .
MLLg =| 1.195x 10" |kN-m Xme=| 3 m
2.173 x 10° 6
18.8
3.967x 10° ) J

4.5.2. Luc cat do hoat tai HL93 va PL

Doi v6i cac mat cit dac trung trong pham vi tir g6i dén Ltt/2 trudng hop xép xe
bat 1oi nhat Ién dudng anh hudng Iuc cit cia m.c d6 thé hién trong hinh vé& sau:

1.2m
o 2 ruc higt ke
4.3m4.3m 0 \
| ot thigt ke 1.59
q'a”'*ﬁHHHHHHHHHHHH Xme=| 3 m
Y 6

L 18.8
L - X, /

4.5.2.1. Luc cdt do xe tdi thiét ké
Viruck(X) = 145kN-yy1 + 145kN-yy3 + 35kN-yy4
Viruck(X) = 145kN-yy (x,x) + 145kN-yy(x + 4.3m,x) + 35kN-yy (x + 8.6m,x)

Vtruck(XO) \

Vinct(x1) o
Viruckx = | Viruek(x2) Viruckx = 201,983 | kN

Viruek(x3) 176.055

Viruek(%4) ) 6543 )
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4.5.2.2. Luc cdt xe hai truc thiét ké

Viandem(X) = 11OkN'(yVl + yV2)

Viandem(®) = 110KN-(yy (x,%) + yy(x + 4.3m X))

Vtandem( XO) \
Viandem| X1 )

x3)
Viandem X4)

Viandem

(

Viandemx = Vtandem( X2) Viandemx =
(
(x4) )

152.42 )
143.119
134.869 |kN
117.317
42.434 )

Vécto luc cdt chia nhdn hé sé'tai cdc mdt cdt do xe thiét ké"gdy ra cé dang nhu sau:

max(Vﬂ«uck(Xo) ’Vtandem( XO)) )
max( Vtruck( X 1) ’ Vtandem( Xl) )

Vietk = max( Vtruck( Xz) ; Vtandem( XZ) )
max( Vtruck( X3) ) Vtandem( X3) )
max( Vtruck( X4) ; Vtandem( X4) ) )

4.5.2.3. Luc cdt gay ra do tdi trong lan

227.912 )
214.172

Vyetk = | 201.983 |kN

176.055
65.43 )

Luc cat do tai trong 1an gy ra tai cac mét cit xdc dinh bang phuong phap dudng anh
huong, nhan gid tri cua qy,, v6i dién tich dudng anh huéng phan duong (d6i v6i cdc mat

cat tir goi trai dén Litt/2:

Gia tri dién tich dudong anh hudng luc cit phan dién tich duong tai cdc mat cat dic trung dugc

tinh sdn & trén.

Véc to dién tich dah tai cac m/c dac trung:

Oyd =

18.8 )
17.244
1592 | m
13.279
47 )

Vecto gia tri luc cat ( chua nhan hé s6) do tai trong lan gay ra tai cdc mat cat nhu sau:

174.84
160.366

Vianx = dlan'®vq VYlanx = | 148.053 |kN

123.492
4371 )
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4.5.2.4. Luc cdt do tdi trong nguoi di gdy ra & dam bién
coi nhu dam bién chiu toan bo tai trong nguoi di

PL =3x 10" Pa
Vecto luc cit cho tai trong ngudi di tidc dung lén ddm bién 1a:
84.6 )
77.596
Vprx = PL-B3-oyy Vprx =| 71.639 | kN
59.754
21.15 )

4.5.2.5. T6 hop luc cit do hoat tai (da nhan hé s6 phan bo g, )

+ tai cdc mdt cdt ddam bién

M = 0.25
VLLb = &bHL (I + IM) Vyerk + Eyblan Vianx + &vbPL" VPLx
362.599 0 )
333.714 159
Vitn = | 309.032 |kN
LLb ch = 3 m
259.441 6
92517 ) 18.8)
+ tai cdc mdt cdt dam giita
IM = 0.25
VLLg = gvgHL (1 + IM) Vyetk + gyglan’ Vianx
362.599 ) 0 )
333.714 159
Vit =| 309.032 |kN
LLb Xme=| 3 |m
259.441 6
92517 ) 18.8)

4.6. Té hop tai trong tai cac mat cat dac trung dang véc (o

Céc mat cat dac trung bao gom: 0 )
+ Mat cat goi
+ Mat cit cach dv 1.59
+ Mat cat khong dinh bdm 1 Xme=| 3 |m
+ Mat cat khong dinh bam 2
+ Mat cat Ltt/2 6
18.8)
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4.6.1. Té hop néi luc theo cdc TTGH tai cdc mdt cdt dam giita
4.6.1.1. Trang thai gioi han cuong do 1

M6 men:
Mycpig == n-(1.75-Mp g + 1.25-Mpcg + 1.5-Mpyyy)
0
N 0
2.423 % 10 159
MyCDlg = | 4.388x 10° |kN-m Xpe=| 3 |m
7.997x 10° 0 |
18.8
1.475% 10*)
Luc cat:
VuCDlg = T| 1 75- VL}A% + 1.25'VDCg + I.S-VDwg)
1.493 x 10 0
1.375x 10° 1.59
VucDlg = | 1271 10° [KN Xme=| 3 |m
3 6
1.055 x 10
18.8 )
186.283 )
4.6.1.2. Trang thai gioi han cuong do 11
Mo men:
Mycpog = N-(0-MLpg + 1.25-Mpcg + 1.5-Mpyyg)
0
, 0
1.209 x 10 150
MyCpg = | 2192 10° [kN-m Xpe=| 3 |m
4.004x 10° 6 |
18.8
7.465x 10° )
Luc cat:
VuCng =1 '(O'VLLg + 1.25-VDCg + I'S'VDWg)
794.098 0 )
726.938 1.59
VuCDZg = 667.38 kN ch = 3 m
540.662 6
o ) 18.8 )
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4.6.1.3. Trang thdi gioi han cuong do 111

Mo men:
MCp3g = N-(1:35-Mp g + 1.25-Mpcg + 1.5-Mpyy,)
0
N 0
2.145 % 10 159
MyCD3g = | 3-886x 107 |kN-m Xme=| 3 |m
7.085 x 10° 6 |
18.8
1309 x 10% )
Luc cat:
VuCD3g ="M ~(1.35~VLL + 1.25'VDCg+ I.S-VDwg)
1333x 10° 0 )
1227x 10° 1.59
= k =
VuCD3g =| 1 133x 10° | *me Z o
937.334 188
143.704 ) '
4.6.1.4. Trang thdi gioi han si dung
Mo men:
Myspg = 1 -(1-MLLg + 1-Mpcg + l-MDWg)
0
| 0
1.635% 10 159
Myspg = | 2.963% 10° [KN-m Xme=| 3 |m
5.402 % 10° 6 |
18.8
9.981x 10° )
Luc cat:
VuSDg ="M '(I'VLLg + I-VDCg + l-VDwg)
1.018x 10° ) 0 )
936.587 1.59
VusDg =| 865.101 |kN Xpe=| 3 |m
715.069 6
106.447 ) 188
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4.6.1.5. Trang thdi gioi han ddc biét

Mo men:
MpBg = N-(0-5-MLpg + 1.25-Mpcg+ 1.5-Mpyyg)
0
, 0
1.556 x 10 159
MypBg = | 282x10° |kN-m xme=| 3 |m
5.145% 10° 6 |
18.8
9.547x 10° )
Luc cat:
VuDBg =M '(O'S'VLLg + 1.25-VDCg + I'S'VDWg)
993.721 ) 0 )
912.047 1.59
VuDBg = | 839.948 |kN Xme=| 3 |m
687.578 6
53.224 ) 18.8)
4.6.2. T6 hop néi luc theo cic TTGH tai cdc mdt cdt ciia dim bién
4.6.2.1. Trang thai gioi han cuong do 1
Mo men:
Mycpib = N-(1.75-M p + 1.25-Mpcp + 1.5-Mpwy)
0
N 0
1.973 x 10 1.59
Mycpip = | 3.577% 10° [kN-m Xpe=| 3 |m
6.528 x 107 6 |
18.8
1212x 10%)
Luc cat:
Vuepib = n-(1.75-Vy, 3[”? +1.25-Vpcp + 1.5-Vpwp)
1.607 x 10 0
1.474x 10° 1.59
VuCDI1b = | 1.358x 10° | KN Xmc=| 3 |m
3 6
1.117 x 10
18.8)
170.001 )
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4.6.2.2. Trang thai gioi han cuong do 11

Mo men:

Myucpab =" '(O'MLLb + 1.25-Mpcp + I'S'MDWb)

U

1432% 10°

Mycpap = | 2.597x 10° |kN-m

4743 % 10°

8.842x 10° )
Luc cat:

0 )
1.59
3 m

6
18.8)

VuCD2b = M -(O-VLLb +1.25-Vpcp + 1.5-VDWb)

940.689
861.131
VucD2b = | 790.579 | kN
640.469

0o )

4.6.2.3. Trang thdi gioi han cuong do 111

M6 men:

mc —

0 )
1.59
3 m

6
18.8 )

M,CD3b = N .(1.35.MLLb +1.25-Mpcp + l.S-MDWb)

0 )

1.85 % 10°

MuCD3b = 3.353 % 103 kN-m

6.12% 10°

1.137x 10%)

Luc cat:

mc

0 )
1.59
3 m

6
18.8 )

VuCD3b = 1’] 1 35- VL}%) + 1.25-VDCb+ I'S'VDWb)

1.455x 10
1.334 x 10

VucD3b = | 1.220x 10° | KN

1.008 x 10°
131.143 )

0 )
1.59

3 m

6
18.8)
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4.6.2 4. Trang thdi gidi han si dung

Mo men:

Myspb =N ‘(1'MLLb + I-Mpcp + 1'MDWb)

Myspb =

Luc cat:

0
3
1.437x 10

)

2.604 % 10° | kN-m

4753 % 10°
8.834x 10°

)

VusDb =M '(1'VLLb +1-Vpcp + 1’VDWb)

Vuspb =

97.143

4.6.2.5. Trang thdi gioi han ddc biét

Mo men:

1121 %107 )

1.028 x 10°
946.699
776.486

)

kN

1.59

3 m

18.8 )

0 )
1.59
3 m

6
18.8 )

MyDBb =M '(O'S'MLLb + 1.25-Mpcp + I'S'MDWb)

MybDBb =

Luc cat:

0
3
1.587 x 10

)

2877x10° |kN-m

5253 % 10°
978 x 10°

)

VuDBb =N '(O'S'VLljb\

VuDBb =

48.572

1.131 x 10

1.036x 10°
952.821
776.675

)

0 )
1.59

3 m

6
18.8)

+ 1.25-VDCb+ I'S'VDWb)

kN

0 )
1.59
3 m

6
18.8 )
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Can cu trén céc gia tri noi luc tinh toan thi dam gitra 1a dam bat 1oi hon nén trong vi du
nay ta s€ chon dam giita 1a dam tinh duyét.

max(Mycpip) = 1.212x 10°kN-m  max(Mygpp) = 8.834x 10°kN-m

max(Mycp1g) = 1475 % 10°kN-m  max(Mygpg) = 9.981 x 10°kN-m

max(Myppp) = 978 x 10° kN-m

max(Myppg) = 9.547 x 10° kN-m

V. TINH TOAN VA BO TRI COT THEP
5.1.Tinh toan dién tich cot thép

-Dung loai tao tu chung thap Dps = 15.2 mm tiéu chudn ASTM A416 Grade 270.
- Loai tao thép DUL: 1: Tao thép da khtr ting suat du
2: Tao thép c6 do tu chung thap

Chon loai: lodi. =
Olps = loaiyg = 1
-Cudng do chiu kéo tiéu chudn: fou = 1.86x 10° Pa
- He s6 qui déi tng suat: b1 :=09
-Cap cua thép: 270
—Gl(?rﬂél;nscélzy; : fpy = 0.85-fpu if loalpS =1 fpy 674 103 MPa
AR 0.90-fpu if loaipS =2
-ting sudt trong thép DUL khi kich L ' : .
(TCN 5.9.3.1) fpj = | 07 fpy if loaips =1
0.75-£y, if loaiy = 2

£ = 1395 10° MPa

— 2
-Dién tich mot tao cép: Apg.1 = 140mm

-Modun dan hoi cap: Ep := 197000-MPa
Bé tong dam cép: fo1 = S0MPa
M6 men tinh todn: M, = maX(MuCD1g>MuCD1b) M, = 1.475 x 107N'm
( 18y bang M6 men tinh todn 16n nhét theo TTGH Cudng do)
D6i v6i cdu kien BTCT chiu uén va chiu kéo DUL thi hé s6 stic khang : ¢ := 1.00
Ta c6:
Aps : Dién tich mat cat ngang cot thép DUL.
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Apsg : Dién tich mat cat ngang cot thép DUL tinh theo kinh nghiém.
C6 thé tinh gan ding dién tich cot thép theo cong thiic kinh nghiém sau:

My
Apsg = Apgg = 5.925 % 10° mm’
O.85-fpu-0.9-H psg = -
Aps = Apsg
, . Apsg
S6 tao cap DUL can thiét theo cong thiic trén la: g 1= A Neg = 42.323
ps.1
Ta chon : n; = 42 tao thép DpS = 15.2mm

5.2. Bo tri cot thép DUL
5.2.1. Bé'tri cot thép DUL tai mdt cat ngang dam

Tai mat cét gitta dam bo tri cot thép DUL nhu sau
11 A70 110

L

Phan nay nguoi thiét ké phai tu bo tri va tinh lai

175

HAMGE
— H*HG D
—_— HAHGC
—_— H*HGE
—_— HAG A

~— = m
<56 fxd0= 100 Gix0= 300 T

PEIPG| BT Q@ |0O(30 3 [ZO] 3334 |35 (36
11319 G I T{1al 1|0 |22 |25 M
1|83 4| 6|G|7[B]Q 0N

5.2.2. Bo'tri cot thép theo phuong doc dam

Theo phuong doc cau cot thép DUL duoc kéo thing, dé tranh xuat hién tng suit kéo gay

ntt & thd trén do du tng luc, vi tri dau dam ta bo tri mot s6 tao boc khong dinh bam va 2 tao &
thd trén dam..

- Mt cat trén goi va doan cat khéc: khong b tri cot thép DUL bau dam dudi
- Mt cat dv, céc tao khong dinh bam 1a: 2, 4, 8, 10, 17, 19, 15, 21, 26, 35, 29, 32, 36, 39
- Mt cét khong dinh bam 1, céc tao khong dinh bam 1a: 4, 8, 17, 19, 26, 35
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S6 tao thép con lai khong dinh bam tai cdc mat cat nhu sau:

pos =
"Hang"| "Toa do" "Goi" "dv"| "ko db1"| "ko db 2" "Ltt/2"
"A" 75 0 7 9 11 11
"B" 125 0 9 11 13 13
"c" 175 0 8 10 12 12
an 225 0 2 4 4 4
"E" 275 0 2 2 2 2
"F" 1690 2 2 2 2 2
Toa do cac nhom cot thép du tng luc tinh dé€n ddy dam c6 don vi la mm
Tinh toa do trong tam c6t thép DUL tai cdc mat cat:
+ Mat cat trén g6i x() = 0m
yoo = Td <V "Toa do” ) "Goi"
ps - ps 75 0
Nps0 = pos<2> 12 0
225 0
275 0
1.69x 10° ) 2 )
Yps' Toa do tao cap DUL
Nps’ So tao cap tai cac hang
Dién tich c¢6t thép DUL bau dam tai mat cat:
5
APS() . Z (Aps.l 'npSOi) ApsO = 0mm’

i=1

Dién tich c¢6t thép DUL thé trén dam tai mat cat:

Apg =2-A

p

ps.1

A

2

ps' = 280 mm

toa do trong tAm céc cot thép DUL bau dam tai goi (tinh dén ddy dam):

5

Z (yPsi'npsOi) mm

1

—

CpsO =

5
Z fps0;

i=1

CpsO = 0mm




toa do trong tam cot thép thé trén:
Cps, = H' - (H ~ ypS6-mm) Cps, = 074 m
Khoang cach tlr toa do trong tam c6t thép dén thé trén dam Super T:
de =H - Cps(] de =0.8 m dpv0 =H' - CpS'O dpvo = 0.06 m
+Mat catdv x = 1.59m

"Toa do" \ "dv"\
=Td 3 75

125

7

9

= 175 Nps] = 8
225 2
2

2

275

1.69% 10° )

y.ps: Toa do tao cap DUL
n.ps: SO tao cap tai cac hang

Dién tich c6t thép DUL bau dam tai mat cat:

5
Apsy = D (Aps.1psty) Aps, =392 10° mm>
i=1

toa do trong tam cdc c6t thép DUL bau dAm tai goi (tinh dén ddy dam):

5
Z (Ypsi‘npsli) mim
i=1

5
Z Mpsl.
i=1

Khoang cach tlr toa do trong tam c6t thép dén thé trén dam Super T:

Cpsl =

Cps] = 144.643mm

dpy = H-Cpg dyy = 1.605 m
+ Mat cat khong dinh bim 1: x5 = 3m
Nps2 = pos<4>
Dién tich c6t thép DUL bau dam tai mat cét:
5
Aﬁ‘,psg = Z (Aps.l'nps2i) Apsz — 5.04x 10° mm”

1=1
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toa do trong tam cdc c6t thép DUL bau dam tai g6i (tinh dén ddy dam):
5

Z (Ypsi'nps2i) mim
—
: 5

Z nps2i

i=1
Khoang céch tir toa do trong tam cot thép dén thd trén dam Super T:

CpsZ =

Cps2 = 145.833mm

dp2 =H- Cp82 dp2 = 1.604 m

+ Mat cat khong dinh bdm 2: x3 = 6m

__ 5
N3 = TdpY
Dién tich c6t thép DUL b4u dam tai mat cat:
5
sy = D (Apsi'“ps3i) Aps, = 588 10° mm?
i=1

toa do trong tam cac cot thép DUL bau dam tai goi (tinh dén day dam):
5

.Zl (¥ps; ps3;)
Cps3 == 5
Z fps3,
1i=1

Khoang cach tir toa do trong tam cot thép dén thé trén dam Super T:

dp3 =H- Cps3 dp3 = 1.607 m

Cps3 = 142.857 mm

+ Mat cat Ltt/2 x4 = 18.8m

._ (6)
Npgq = pos
Dién tich c6t thép DUL b4u dam tai mat cat:
2

5
Aps = Z (Aps.l'npS4i) Aps4 = 5.88 x 103 mm
i=1

toa do trong tam cac cot thép DUL bau dam tai g6i (tinh dén ddy dam):
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5
Z (Ypsi'nps4i) mm
i=1

5
2 s,
i=1
Khoang cach tir toa do trong tam c6t thép dén thé trén dam Super T:

Cpsa =

Cpsq = 142,857 mr

dp4 = H - CpS4 dp4 =1.607 m

+ Toa do cot thép DUL tai cdc mat cat:
CpsO\ 0 \ de\ 0.8 \
Cpsi 0.145 dp1 1.605

Cps=| Cps2 | Cps=|0.146 |m  dyp:=| dpp | dyy=| 1604
CPS3 0.143 dp3 1.607

0.143) 1.607)

Cps4 ) dp4 )

VI. DAC TRUNG HINH HOC CUA CAC MAT CAT DAM

6.1. Dac trung hinh hoc mat cit dam Super T giai doan I
(chua d6 ban mat cau)

Quy déi thép DUL thanh dién tich Aps dat tai trong tam ddm thép DUL

(Bo qua 2 tao thép phia trén) Chiéu cao dam : H=175m
5.15% 100 ) 0
A = 6.16.x 10° mm’
4518 x 10 1.59
4
Ig=| 2.482x 10'" |mm Xme=| 3 |m
2.482x 10" 6
. 18.8 )
2482x 10" )

Ddc trung hinh hoc mdt cat dam Super T giai doan I

Mo dun dan héi ciia be tong:  Eggqp = 3.687 x 10* MPa

Mo dun dan héi ciia thép: Ep = 1.97x 10’ MPa
A A R 1 2 A A EP
H¢ s6 quy doi thép sang bé tong:  nj := - ny = 5.343
cdam

41

m



Ta c6 dién tich mat cat dam I gd1 tinh d6i (tinh ca cot thép) :
Acq = Amc+ (n—1)-A

ps
8789 x 10° ) 0
1.671 x 10° 1.59
2
Aeq =] 6379 10° |mm Xpe=| 3 |m
6.415x 10° 6
5 18.8 )
6.415x 10° )
Mo men tinh cua tiét dién doi voi ddy dam:
1.64
Seq; = Ame, Vb, * (ng - 1).Apsi.cpsi Seq = | 0541 3
0.542
0.542 )
Khoang cach tir trong tam cta tiét dién chua lién hop dén day dam:
i:=0.4
0.45
0.981
Seqi
yb,eqi = A Yb.eq = 0.849 | m
i 0.844

0.844 )

Mo men qudn tinh mdt cdt tinh doi

qui = Idi + Amci'(Ybi - }’b.eqi)2 + (nl - 1) 'Apsi'(Yb.eqi - Cpsi)2

0.052) 0 )
0.464 1.59
leq = | 0259 | m* Xme=| 3 |m
0.261 6
0.261) 18.8 )

6.2. Bé rong ban canh hiru hiéu [TCN4.6.2.6]
6.2.1. Dam giita

Bé rong ban canh hitu hiéu duoc 14y 1a gia tri nhd nhat trong cac gia tri sau:
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N Lyt
+ 1/4 chiéu dai nhip... Bpan1 = 2

Bbanl =94 m

12 1an bé day trung binh clia ban cong gia tri 16n hon trong hai gid tri bé rong sudn dim
va ntra bé rong canh trén dam Super T........
by )

0.89)
\ b1 0.7
bw = bé day ban bung : by = | b3 by=| 0.1 | m
b3 0.1
by ) 0.1)
i:=0.4 2.81 )
b6\ 2.62 b
Bpan, = 12-h¢+ maX(bwi ) Biayp = | 2248 | m 12hf+ — =2248 m
2.248
2.248 )
+ Khoang cach trung binh gitta cac dam..... Bpan3 =S
Bpan3 = 2.24 m
+ Bé rong ban hitu hiéu ctia dam giita... bhh. g = min(Bbanl aBban2i aBban3)
2.24) 0 )
2.24 1.59
bhh.g =224 | m Xme =] 3 m
2.24 6
2.24) 18.8

6.3.2. Dam bién
D61 v6i dam bién, bé rong hitu hiéu ctia ban c6 thé 14y bang nira bé rong hitu hiéu dam gitta
coOng gia tri nhd hon trong cac gia tri sau:

L
1/8 chiéu dai nhip..... Bpan, = %
Bpan1 = 4.7 m
6 1an bé day trung binh clia ban cong gid tri 16n hon trong hai gid tri bé rong sudn dim va
1/4 bé rong canh trén dam Super T 1,405
by, b \ 1.31
1
Bpbar2, = 6-hf+ max 7,7) Bpan2 = | 1.124 | m

1.124
1.124)
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Bé rong cénh hang........................ Bbana, = Sk

Bban3 =1.12 m
Bé rong ban hitu hiéu cia dam bién..

bhh.g,

Bhh.b, =
2.24

2.24

bphb = | 224 | m Xme =
2.24

2.24)

6.2.3. Bé rong quy doi

Chuyén doi bé tong ban sang bé tong dam:

Ecban

Ecdam n' = 0.837

n =

Bé rong bdan quy doi cho dam giita Dhan.g
Bé rong ban quy doi cho ddm bién bhan.b
1.874)

1.874

bban.g =
1.874
1.874 )

+ min(Bbanl > BbanZi 9Bban3)

0 )
1.59

3 m

6
18.8 )

= n'"-(bph.g)
= '"-(bph.p)

1.874)
1.874

1.874 | m bpanb = | 1.874 | m

1.874
1.874)

6.3. Dac trung hinh hoc giai doan 2:(Tinh ca ban mat cau)

Dic trung hinh hoc mat ciat dim giira:
Chi¢u day ciaban:  hg=0.16 m

Khoang cach tlr trong tam ctia ban t6i thé dudi

cua dam la: I

hg
Ybm = ? + H E
Ybm = 1.83 m —
:|||:

Bé rong tinh toén cta ban:
14y bang bé rong hitu hiéu cho dim giita
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1.874)
1.874
1.874
1.874
1.874)

bban.g =

Dién tich phan ban mat cau:

Apm = hf'bban.g

m

0.3)
0.3

0.3 | m
0.3
03)

2

Mo men quén tinh ctia ban d6i v6i TTH cta ban:

Ihm -

Vay dién tich tiét dién mat cat lién hop:
Mait cat nguyén khong ké cot thép DUL:

Mait cat quy déi (c6 cot thép DUL):

1.179)
1.954
Alh.bt = 0.916
0.916
0.916 )

. bpan.g hf

6397 x 108 )
6.397 x 10°

_ 8 4
Ihym = | 6.397 x 10° | mm

Alh.bt = Amc + Abm

Alh = A
1.179)
1.971

eqt Abm

2

0938 | m Xme =
0.941
0.941 )

+ Khoang cach tir trong tam cua tiét dién lién hop dén ddy dam:

i=0.4

Sth.bt, = Ame;'Yb, + Abm, Ybm

Slhi = Aeqi'yb.eqi + Abmi'ybm

6.397 x 10°
6.397x 10° )

0 )

1.59

3 m

18.8 )
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Slh.bt: 1.087 |m

Yoln; =5
1

0.801 )
1.119
Yo.dhbt=| 1.187 | m
1.187
1.187)

Yb.lhbt; =

0.944
2.189

Sjpb=| 109 |m

1.09
1.09 )

Sth.bt,

Alh.bt,

0.801 )
1.11

Yblh = | 1.162

1.158
1.158 )

Mo men quan tinh mat cit lién hop tinh déi:
(d6i vdi truc trong tam mat cat lién hop)

0 )
1.59

3 m

18.8 )

0 )
1.59

3 m

6
18.8)

2 2
Ih.bt, = Id. + Tbm, + Amci’(yb.lh.bti - Ybi) + Abmi'(yb.lh.bti - me)

2 2
lih, = e, * Tom; * Acq,’(Yb.1h, = Yb.eq;) *+ Abmy(Yb.In; ~ Yom)

0.478 ) 0.478 ) 0 )
0.632 0.648 1.59
o= | 0433 | m' 0.456 | m" 3 |m

0.433 0.46 6
0.433 ) 0.46 ) 18.8 )

dp = khodng cdch tir thé nén mép trén dam lién hop dén trong

tAm c6t thép DUL : dp = dpp + hy
0.96 0 )
1.765 1.59

dp =| 1.764 | m Xme = 3 m

1.767 6
1.767) 18.8 )

VIL TINH TOAN CAC MAT MAT DUUNG SUAT

Tong mat mat ting suét (d6i véi DUL kéo trudc):
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Trong do:
AprS : mit mat ng suat do co ngan dan hoi (MPa)
AfpSR : mat mat ing suit do co ngét (MPa)
AprR : mAt mat do tr bi€n cliabétong (MPa)
Apr : mAt mat ty chiing cia CT DUL (MPa)

MAt mat 'ng suit tai cdc mit cit dugc x4c dinh nhu sau:
7.1. Mat mat do co ngan dan hoi

Ep
ci
Trong dé E, :modundan hdi ctia thép DUL
E,=1.97x 10" Pa
E.; :mddun dan hoi ciia BT lic truyén lyc
E; = 4800_[Fo;-MPa Egj = 3.394x 10" Pa
n, :s0lugngcdc tao thép tng sudt trude gidng nhau.
n, =42

fegp tong ting suit bétdong & trong tAm cdc b6 thép DUL do luc du ng
luc sau khi truyén va ty trong clia cAu kién & cdc mit cit cé
mdmen max (MPa)

ing sudt trong co6t thép DUL do luc du tng luc

A .- — 3
ldy fog = 0.7-fpy fps = 1.172x 10° MPa
Do 1éch tam ctia cot thép DUL d6i v6i mat cat dim Super T chua lién hop ban bé
tong:
0.45 )
0.845
epsl = Yb ~ CpS epsl = 0.728 | m
0.731
0.731)
MOo6 men tinh tai trong tam c6t thép DUL ctia mat cat ddm Super T chua lién
hop ban bé tong: :
i:=0.4
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0.114 )

Iy, 0.535
1
SPSIi .ZG SpSI: 0.341 |m
PST 0.34
034 )
Tong luc DUL: Fps. = fps*Aps,
1 1
i=0.4 0 )
Fpsi Fpsi “Cpsl, MDCdci 9.151
fogp, = - fogn = | 19.661 |MPa
gPi A S S cep
mc; psl; psl; 2137
17.359 )
0 )
53.115
Ep
Viy  OfpES = g feep Afgs = | 114116 |MPa
124.032
100.753 )

7.2. Mat mat iing suat do co ngot

]
Af,gg = 117~ 1.03-H,
Ha 12 do 4m tuong ting moi trudng khu vuc cau, 1ay trung binh nam
(%)
Ldy H,:=86 %
Af,gR = (117 ~ 1.03-Hy)MPa Af,gR = 28.42MPa

7.3 Mat mat tng suat do tir bién

0 )
9.151 % 10°
7
fegp = | 1.966x 107 | Pa
2.137% 10’
1.736x 10" )

Do léch tam cta cot thép DUL d6i v6i mit cat dim S-T lién hgp ban mat cau:

€psth.bt = Yb.lh.bt ~ Cps
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0 ) 0.801 )
1.59 0.974
Xme=1| 3 m epslh.bt = 1.041 | m
6 1.044
18.8 ) 1.044 )
M6 men tinh tai trong tAm c6t thép DUL ctia mit cat ddm S-T lién hop ban mat ciu:
i:=0.4
0.597 )
Ih.bt, 0.648 ;
Spsih.bt; = Spsih.be = | 0416 |m
pslh.bt, 0415
0.415)

Mo men do tai trong thudng xuyén tic dung 1én dam gitta chua lién hop
(tinh tir bién):

My = (DCppmg + DCyk + DCyp)-0pp-e
Mo men do tai trong thudng xuyén tic dung 1én dam gitra lién hop (tinh tir bién):
Mixih = Mpwy

Af.4 : thay d6i ing sudt bé tong tai trong tam cot thép DUL do tai trong thudng

xuyeén, trir tai trong tic dung vao lic thuc hién DUL
0 )
Afcdpi :: 5 i 5 i 0.704
psl; pslh.bt, Afcdp =| 1.998 |MPa
3.663
6.828 )

0 )
104.885
AprR = 12-fcgp— 7-Afcdp AprR =1 221.949 |MPa

230.796
160.512 )

p

Mix. Mtxlhi

7.4. Mat mat do chiing iing suat lic truyén luc

C6 thé tinh mat mat nay theo cong thic sau:

7.4.1. Mdt mdt do chung iing sudt liic truyén luc
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log(24.0-1) [fpj \ . .
Af = | ——| —-055 -f, if loai,, = "I"
pR1 PJ ps
10.0 fpy )
log(24.0-v [ 'pj —OSS\f i loaing = "2"
40.0 f )P ps
) )
trong dé py
Thoi gian tir ldc cing cot thép dén lic truyén luc(cit cot thép): t:=3
t=3 ngay
e |loz@a00 (G N
pRl = —100 . f — V. . Pj 1 0211ps =
py
log(24.0-0) { fpj Yoo
W(f_ -0.55 -fpj if loa1ps =2
: Py )
Afpr1 = 18.353MPa
7.4.2. Mdt mdt do chung iing sudt sau khi truyén luc
AfjRo = | 138MPa - 0.4-Af pg - 0.2(Afyqp + Afycg) if Toaipg = 1
[ 138MPa — 0.4-Af pg - 0.2 Afygp + Afycg) [-(30-%) if loaips = 2
39.695 ) 58.048
27.028 45381
10.963 20316
17.974 ) 36.326 )
7.5. Téng mat mat du iing suat
0 ) 86.468 )
1.59 231.8
Xme=| 3 | m Afyr = | 395.522 | MPa
6 412.564
\ 18.8) 326.011 )
S6 phan tram (%) mdt mdt: \
6.198
Af
T
Matmat ;== —— 16.617
fhi Matmit = | 28.353 |%
fj = 1395 x 10" MPa 29.574
2337 )
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VIIL TINH DUYET THEO MO MEN
8.1. Tinh duyét theo TTGH Sut dung
8.1.1. Diéu kién kiém todn iing sudt trong bé tong
Mo men do tai trong thuong xuyén cé xét dén ban mat cau va dam ngang tac dung Ién dam
Super T giita:
Mpcig = (DCde + DCpmb + DCp + DCyk + DCyy) g0y
Mo men do tai trong thuong xuyén giai doan sau khi lién hgp tac dung 1én ban mat cau:

Mp(2g = (DCleg)2 0 Mpwe,
Khoang cach tir trong tam dam Super T chua lién hop ban dén thé nén ngoai cling:

Ynly -~ H - Yb.eq,

j=1..4 M'_H_yb'eqj
Khoang céch tir trong tam dam Super T ¢6 ca ban mat cau dén thé nén ngoai cung dam
Super T:
Ynlh, = H' = Yb.In,

L=1..4 =H-yhin.
J anhj b.th

Khoang céch tir trong tam dam Super T c6 tinh ban mat cau dén thé nén ngoai
cung cua ban mat cau:
=H + h¢—
Ynby, f~ Yb.lh,
J\IZ: 1..4 =H+ hf— Yb.1h.

Khoang cach tir trong tam dam Super ']F chua lién hop ban dén thé chiu kéo ngoai cung:

YKI -~ Yb.eq
Khoang céch tir trong tam dam Super T c6 tinh ban mat cau dén thé kéo ngoai cung:

Yklh = Yb.lh
Diéu kién vé iing sudt trong bé tong: Bang TCN 5.9.4.2.1-1 & 5.9.4.2.2-1
Quy udce: tng sudt kéo mang dau "-"; ng sudt nén mang dau "+"

(1) Do tong du time luc hitu hiéu va tdi trong thuomg xuyén:

Gi6i han us nén clia ban mat cau.............. fof] nb = 0.45-f o = 15.75-MPa
Gi6i han us nén clia thé trén dam Super T.. fefl.nd == 0.45-f.1 > 22.50-MPa

(2) Do téng hoat tdi, du ting luc hitu hiéu va 50% tdi trong thuong xuyén:
2.nb = 0.40-f .o — 14.0-MPa
fopy nd == 0.40-f o] = 20.0-MPa

Gi6i han us nén cua ban mat cau........ fe

Gi6i han us nén cua thé trén dam Super T:
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(3) Do téng du tmg luc hitu hiéu, tdi trong thuong xuyén, nhdt thoi va van chuyén:

Gié6i han us nén ctia ban mat cau........ fef3.nb = 0.60-f¢p — 21.0-MPa

Gié6i han us nén cta thé trén dim Super T: fef3.nd = 0-60-f¢q — 30.0-MPa

(4) ting sudt kéo thd dudi dam:

Gi6i han ting suét kéo cua thG du6i dam Super T DUL c6 dinh bam trong diéu kién an mon
thong thuong :

fef4 kd == —0.5-/f.1-MPa fof4 kd = —3-536 MPa
Luc thue su hitu hiéu trong cdp DUL:
Fpe = fpe-Aps fpe = fpj — AfpT
0 )
i=0.4 3 0 )
4.56 x 10 1.59
3
Fpe, = fpe-Aps.  Fpe =| S037x10° [kN  xpe=| 3 |m
5.777% 10° 6 |
18.8
6.286x 10° )
Luc trong tao cap tho trén dam Super T ': Fpe'i = fpei'ApS'
ling sudt cho phép trong cot thép du iing luc:
fpe.cf = 0-80-fpy foe.cf = 1339 x 10° MPa
TCNg g 3 := | "Dat" if max(fye) < fhe of
r7( p ) p TCN5 9 3 — ”Da‘t”
"Khong Dat, kiém tra lai " otherwise e
Ybg ™ Cps'O A
Ybl - yPsl -mm
Do léch tam ctia 6t thép DUL thé trén: eps'T = Yb, = Yps, mm
Yb3 - yPs3' mm
-0.29))
0.915
eps1=| 0749 | m
0.699
0.649 )
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ting sudt tho trén dam do du ting luc:

1=0.4
. ‘ FpelJr Fpe1 . CpsL, — Cps'T, , )
td. -~ N T 'Yal ‘Ynl.

pe.td; Aeqi P& qui nh P& qui n 1)
1.14 0 )
-3.96 1.59

Gpe.td =| =5.13 |[MPa Xme = 3 m
-5.86 6
—6.33 ) 18.8)

ling sudt tho dudi dam do du ving luc:

F.. + F.. e )
S oedd = PP Fpe-'ili'ykl, e ps Ii.ykl‘
Uy Aeqi i qui i i qui i
-0.51") 0 )
11.71 1.59
Ope.dd = 21.02 [MPa Xme=| 3 m
23.7 6
25.74 ) 18.8)

8.1.2. Kiém tra itng sudt nén trong bé tong khi khai thdc

Khi khai thdc, dim c6 thé bi nit do tng suét nén & thd chiu nén phia trén clia dim
vuot qua kha nang chiu nén cho phép.

f,  Ungsuatnén I6n nhét & bién chiu nén clia dam ( & day tinh cho dam giita vi dam
gitta chiu mémen uon 16n hon)
. Fpe . Cpsl y Musbg y
n.— x  ‘pe 7 Inl “In
Ame P leg I

Theo TTGH Khai thac, tng suat nén trong dam dugc kiém tra theo cac trudng hop sau:

8.1.2.1. Do tdac dong ciia ving sudt do DUL va tdi trong thuong xuyén

0 )

+ ting sudt thé trén ban.

Mpcag, + Mpwg, 0.148
olip, = I Ynb, oly, = | 0.357 |MPa
‘ 0.65
1212

53



Mpcag * Mpwy, Mpcig,
Ynlh, + —7— VI, -

+ (ing sudt thé trén dam cﬂtdi =

Ilhi eq;
+ pe.td,
1.14 ) 0 )
—2.55 1.59
Gltd =| 0.04 [MPa Xme = 3 m
3.57 6
11.25 ) 18.8)

Kiém tra ing sudt thd trén ban:
KTpan1 = if( max(c ltb) < fef1.np. Pat" ,"Khong Dat")

KTyan1 = "bat” VOi f 51 np = 15.75MPa

Kiém tra tng sut thd trén dim:
KTgam1 = if(max(csltd) < f.f1 nd> 'Pat" ,"Khong Dat")
KTdaml = "Pat" V6l fcfl.nd = 22.5MPa
8.1.2.2. Do tdc dong cua hoat tdi va 50% tdi trong thuong xuyén
ung suat thé trén ban.....................
0 )
M 0.889
o2, = 0.5-(01tbi) + %-ynb 62 = | 2.136 |MPa
i 3.873
7.083 )

ting suat thé trén dam........................
0.569
MLLgi —0.623
624, =050l + I—-ynlhi 62(q=| 1.56 [MPa
1 by 4.576
10.724 )

Kiém tra ting sut thd trén ban:
KTpan2 = if( maX(Gth) < fefpnb» Pat” ,"Khong Dat")

KTpan2 = "Pat’ V6i fopy oy = 14MPa

Kiém tra tng suat thd trén dam:

KTgam?2 = if( max(Gth) < f.f2.nd. Pat" ,"Khong Dat")



KTdamZ = "DPat" véi fcfZ.nd = 20MPa
8.1.2.3. Do tong du ting luc hitu hiéu, tdi trong thuong xuyén va tdi trong nhdt thoi
Trong vi du nay khong xét tai trong khi van chuyén

ung suat thé trén ban.....................

0
M[ Lo
_ g 0.964
G3tb. = (Gltb) + —I yl’lb
i i Ih i o3y = | 2.314 [MPa
4.198
7.689 )

1.139
Mipg, ~1.899

O3d, = Oleg, + T, nih; 63,g=| 1.581 |MPa

6.359

16.349 )

tng sudt thG trén dam............c.ceu.ee.

Kiém tra (ing suat thé trén ban:
KTyans = if( max(c3tb) < f.f3np. Pat” ,"Khong De_lt")
KTpy3 = "Dat" VGi fog3 g = 21 MPa
Kiém tra tng suat thd trén dim:
KTgam3 = if( max(c3td) < f.f3.n4, Pat" ,"Khong Da_lt")

KTgam3 = "Pat’ V6i fop3 ng = 30MPa

+ dé phong truong hop tho trén dam cdc mic gan goi cé thé bi kéo ta kiém tra ting sudt kéo

KTyeo1 == | "Pat" if min(oltb,cltd,02tb,c2td,c3tb,c3td) > fof4.xd

"Khong Pat" otherwise
min( 1,614,624, 624, 03> 03q) = ~2.551MPa

f

cfdkd = -3.536 MPa

KTep1 = "bat”
8.1.3. Kiém tra itng sudt kéo trong bé tong khi khai thdc
Kiém tra (ing suat thd dudi dam lién hop
Ciing trong trang thai giéi han vé sir dung, khi dim dang chiu tai,thé dudi

sé chiu kéo.
Diéu kién dé dam khong nit 1a ting suét kéo khong vuot qua ngudng cho phép

Diéu kién fix 2 fof4.xd fef4 xd = —3-536 MPa

fi  Ung sudt nén 16n nhét & bién chiu nén clia dam ( ¢ day tinh cho dam giita vi dam
gitra chiu mémen uén 16n hon)
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3 Fpe Cpsl Mpcog + Mpwg + Mg Mpcig \
.= *Fpe7 Yk~ . Yklh t T Yk
eq eq lh eq j
Mpcog, + Mpwg, + MLLg, Mpcrg, )
o4y =0 - - + —
dd, pe.dd; ™ Yklh; qu. Yin)
1 1
0 ) -0.511)
1.59 8.726
ch = 3 m G4dd = 12.809 |MPa
6 8.912
18.8 ) ~1.616 )

Kiém tra ung suat thG dudi dam:
KTqgam4 = if(min(04dd) > f.f4 kg, 'Pat" ,"Khong Dat”)
KTgamg = "Dat” VOi fopq kq = —3-536 MPa

8.1.4. Kiém todn irng sudt trong bé tong giai doan thi cong
8.1.4.1. Kiém todn iing sudt tho trén trong qud trinh thi cong

Khi dam vira ché€ tao xong, lic nay, du tng luc trong c6t thép la 16n nhat trong khi
chua c6 hoat tai ma mdi chi c6 tai trong ban than ctia dam chdng lai luc nén cua
du tng luc. Dam c6 kha nang bi niit thé trén.
bicu kién f; > -0.58- [f
fy  Ung suat thd trén cua dam (c6 thé 1a us kéo do DUL)

f'.; cudng do chiu nén clia bé tong dam khi truyéen luc
fei=0.8-f1 fci = 40MPa
Tai trong tac dung 1én dam khi thi cong:
F e M
_ 'pe psl DCdc
fy, = N Fpe: IRL L "Ynl
eq €q eq
Luc thuc su trong cap DUL: 0 \
foete = Iy — Af mq — Af,
petc pJ PES pR1 5188 % 1 03

Fpetci = petci'Apsi Fpete = | 6.363x 10° |kN

7365% 10°

7502x 10° )

56



0 )

Fpe tc, epSIl MDCdCi -3.374
ftl = A Fpetc I—yHI + I—yHI] ft =| -3.12 |MPa
eql eql eql
-1.71
2.878 )
KT,s5 = | "Pat" if min(ft) > —0.58- /fci-MPa

"Khong Dat" otherwise
-0.58- /f'.;-MPa = -3.668 MPa KT,¢5 = "Dat"

8.1.4.2. Kiém todn ving sudt tho dudi trong giai doan thi cong
Dong thoi v6i kha nang nit thg trén, néu nhu ta du ting luc vuot qua kha nang
chiu nén clia bé tong thi bé tong s€ bi nit doc & thd dudi.
Kiém tra kha niang nay bang phuong trinh duéi day

Piéu kién fy < 0.6f; 0.6f; = 24MPa  (TCN.5.9.4.1.1)
fq Ung sudt thé dudi ctia dam ( & day tinh cho ddm bién vi dim bién chiu momen uon
16n hon)
F e M
_ Upetc psl DCdc
fq = + Fpetc’ "YkIc ~ "YkI
Aeq leq leq
0 )
Fpetc, ®psI, Mpcdc 11.376
fq. = —— + Fpete." =YKL - —— "YkL
i petc kI KL fy=| 22304 |MPa
i Aeqi i qui i qui i d
23.783
19.917 )
KTys6 = | "Pat" if max(fgq) < 0.6f;
KTuS6 — "Dat"

"Khong Dat" otherwise

8.1.5. Kiém tra dé vong, dé vong dam
Xét tai mat cat gitta nhip(cé do vong 16n nhat)
Quy udc: Do vong xuéng mang ddu duong, vong 1én mang ddu am
Mo men quén tinh clia mat cit nguyén doi vé6i trong tam (khong xét cot thép):
Tai mat cat gilta nhip:
+DGi véi dim Super T chua lien hop: Ty = 2482 x 10" mm”

+ Dai v6i dam lién hop Ig = Ih bt f
4

Iy = 4.333 x 10" mm
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8.1.5.1. Do vong do DUL
Do vong do DUL c6 thé xac dinh theo cong thiic sau:
2
_Fps4'epsl4'L
fv.ps = 8 Egr 1 fv.ps = —109.607 mm

8.1.5.2. Do vong do trong luong dam

4
£ 2 PGy £ — 47291 mm
VDCl * 384'Ecdam'1d4 V.DCl *

8.1.5.3. Do vong do ban mdt cau dam ngang, vdan khuoén, vdach ngdn
4
5-(DChmb + DCqp + DCyk + DCyp ) -g-Lyg
fy pc2 = 29.907 mm
384'ECdam'Id4 :
8.1.5.4.P¢ vong do go chdn, lan can

5'(Dclcg) 'g'Ltt4

£y pc3 = 0
384 Ecdam Iy v.DC3 =

fyDC2 =

fyDC3 =

(tinh cho dam giira)

8.1.5.5. Do vong do 1op phii va trang thiét bi trén cdu

5-(DW,g)-g Ly

fypw = fy pw = 6.843 mm
384-Ecdam g V.
8.1.5.6. Do vong ciia dam sau khi cang cdp DUL
fV.TC = fV.pS + fV.DCl fV.TC = —62.316 mm (vong 1én)

8.1.5.7. Do vong cia dam khi khai thdc dudi tdc dung cdc tdi trong thuong xuyén
fy. TTTX = fv.ps + fv.DC1 + fv.DC2 + fv.DC3 *+ fv.DW
fy TTTX = —25.566 mm (vong 1én)

8.1.5.7. Do véng ciia dam khi khai thdc dudi tdc dung cdc hoat tdi
Piéu kién kiém toan:

T
V.LL - 800 V.LLVPL - 1000
Trong d6: Ly Chicu dai nhip tinh todn Li=37.6m

fy 1 PO vong 16n nhat tai gitta nhip do xe

Lay béng tri s6 16n hon cua:
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K&t qua tinh cta xe tai thi€t k€ don
25% cua xe tai thi€t k€ cung tai trong lan

f

v.LLvpL PO vong lon nhat tai gilta nhip do xe va ngudi di

Hé s6 phan b6 do vong c6 thé 14y bang s6 lan/s6 dam, vi tat ca cac lan thi€t k€ déu chat tai va tat
ca cac dam dd déu gia thiét vong nhu nhau.

Df::n;—t‘ Df = 0.4 Np=5  Njan=2
Tinh d6 vong do xe tai don:
P, := Df-145kN P =58x 10" N P, := P,
Py = Df-35kN Py=14x10* N

Bo tri xe tai vi tri bat 1gi nhat nhu hinh vé

hEIng xe chay

43m 4.3m .
pﬁL’ szL ngL xe tai thist ke
|
& . | F (o)
ce = Ltti2
c3 '
Khoang cach tir truc xe dén goi:
L L L
cl := -l —43m c2 = u c3 = A +4.3m
2 2 2
Py-cl 2 2
fy 1= —'(3‘Ltt —4.cl ) fy 1 = 3.729 mm
48-E¢dam-Ig
Py-c2
fo=——— (3L -4 £y = 4.02mm
48-E¢dam-Ig
P3-c3
f3m——— (3L -4c3)  fy5=0.888mm
48-E¢dam-Ig
Do vong do xe tai thiét ké:
fy.truck = fv.1 + fyo+ 1y 3 fy.truck = 8-638 mm
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Tinh do vong do tai trong lan

4
S+qjan Ly
fylan = fy1an = 15.15mm
384-Ecdam-lg v.lan
Tinh do vong do tai trong nguoi di
5-(PL-B3)-Ly('
fypL = fy 1an = 15.15 mm
384-Ecdam 1o v.lan
Do vong do 25% xe tai thiét ké voi tai trong lan thiét ké
fy.xe = 25% 1y truck + fv.lan fy.xe = 17.309 mm
fy ke = max(fv.xe’fv.truck) fy ke = 17.309 mm
Kiém tra do vong do xe néi chung:
KTyone] = if(f < 2 e Khon Dat"\ AR
Vongl : V.kt - 800 ’ . ’ g . ) 800
KTyong1 = "Pat”
Kiém tra do vong do xe va tai trong ngudi di:
fV.k'[+ fV.PL = 24.639mm

. b < Ltt " " " A " Ltt
KTvongZ = if] (fv.kt+ fV.PL) = 1000 bat" ,"Khong Dat 1000 = 37.6 mm

KTyongo = "Pat”

8.2. Tinh duyét theo TTGH Cuong do
8.2.1. Tinh duyét mé men uon
8.2.1.1. Suic khdang uon
Stic khang u6n tinh todn Mr dugc tinh nhu sau: M; = y-M,
Trong do6: Mn = Stic khang uon danh dinh
Y =hé so stc khang

Theo quy dinh ctia diéu 5.5.4.2 ta c6 : v =09
Coi thé du6i chi c6 cot thép DUL chiu luc. Vi mit cét hinh chit T thi qui déi siic khéang danh dinh
Mn dugc xéc dinh nhu sau: (TCN 5.7.3.2.2.1)

M, = [Aps~fps~(dp - %H + As-fy-(ds - %) - A'S~fy-(d's - %)

ad by
+0.85-f¢1-B 1 -hg(b—by)- > %)

V6i mit cit hinh chit nhat thi sic khang danh dinh Mn dugc xdc dinh nhu sau:
(TCN 5.7.3.2.3)

M,, = [Aps.fps.(dp = %H + As.fy.(ds _ %)
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0 )
3.92x 10°
Trong cong thic trén: )
Aps = dién tich thép du tng luc: ApS =| 5.04 x 103 mm2
5.88x 10°
5.88x 10° )
Bb qua dién tich ¢t thép thuong Agi=0m’ A= Om’

dp = khoang cach tlr thé nén mép trén dam lién hgp dén trong tam c6t thép DUL.

b = bé rong mat cit chiu nén cua cau kién : b := bpanb
0.89)
\ 0.7
bw = bé day ban bung : by =| 0.1 | m
0.1
0.1)
h¢ = chiéu day cénh chiu nén hg=0.16 m

B1=hé so chuyén déi biéu do tng suat quy dinh trong diéu 5.7.2.2 :

Byp= 10385 if f, < 28MPa
f'.1 —28-MPa
0.85-0.05-———— if 28MPa < '] < 56MPa
7-MPa
0.65 otherwise
B =0.693
fpu = cuong do chiu kéo quy dinh ctia thép DUL: fpu = 1.86 x 103 MPa
fpy = giGi han chay cuia thép DUL: fpy = 1.674 x 103 MPa
N X f
He s0 k k= 2.(1.04—ﬂ\
fpu )

¢ = khoang cach tir thé chiu nén ngoai cung dén truc trung hoa véi gia thiét 1a thép DUL cua bo
tao thép da bi chay déo (TCN 5.7.3.1.1).

1:=0..4

Ans®

Aps, Tpu = 085:B 1 ¢ -(bi - bwi) hg

i f
u 61
0.85-fc 1B 1-by, + k-ApSi.dL
|51




Ape L

ps; 'pu
2= fou
0.85-Fcp B ybi+ k- Apg —=
b;
—0.177") 0 ) 0 )
0.081 0.129 1.59
c1=| 0229 lm ¢p=|0.165| m Xme=| 3 m
0.551 0.192 6
0.551 ) 0.192) 18.8)
1,=0.4 ¢i:= c1. if °1., > hy
C2i otherwise
chiéu day cua khoi ting suét tuong duong
0 ) 0 )
0.09 1.59
ag:=cPy ag=| 0159 | m Xpe=| 3 |m
0.382 6
0.382) 18.8)
fps= ting suét trung binh trong c6t thép DUL véi sic khang uén danh dinh tinh theo
TCNS5.7.3.1.1-1:
1.86% 107 )
¢i ) 1.822% 10°
Afpsi = fpu-(l — k-d— ~ 3
P; ) fps = | 1.792x 10° |MPa

1:=0..4

AN/

Thay céc gid tri vao ta c6:

MnTi = Apsi -f

atdi\
Mab; = Aps; Tps; {4y~ 27

( atdi\ (
ps;’ dpi—T) +0.85-fcl-[31-hf-(bi—bwi)- > %)

1.698 x 10°
1698 x 10° )
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M. = MnTi if Cli > hg

1

Mnbi otherwise

0 4\ 0
1229 % 10 150
M, =| 1521x 10" |[kN-m  x,.=| 3 |m

1.666 x 10 6

1.666 x 10* ) 188)
0 )
1.106 x 10*

Stic khang uon: M, =y M, M, = | 1.369x 10* |kN-m

1.499 x 10*
1.499 x 10*)

8.2.1.2. M6 men uon tinh duyét
Ta lay gia tri 16n nhat cia mo6 men uén tinh toan theo TTGH CD1

maX(MuCDlgO >Mycp1 go) A

0 )
maX(MuCDlgl uCD1 gl) S 423 10°
. | max(M
Myga = | M (MucDIg, MucDIg, Myeg = | 4388x 10° [kN-m
maX(MuCDlg ’ uCD1g3) 7997 x 10°
max(Mycp1g, -MuCDlg,) | 1475 10*)
8.2.1.3. Diéu kién duyét mo men uon 0 \
KTcp = |"Pat" if min(M;—Mygq) = 0 8.636 x 10°
"Khong Dat " otherwise M, — My = | 9305 x 103 KN -m
Klep = bar 6.997 x 10°
8.2.2. Kiém tra ham luong cét thép DUL A
8.2.2.1. Cét thép 167 da (TCN 5.7.3.3.1) 240049 )

Coi dién tich cot thép thuong As = 0 theo TCN 5.7.3.3.1-2 ta c6:

63



L Apspsdp  Achydg

€
Aps-fips + Ag-fy
0 )
S 1.765
de, : PosiTe d 1.764
WA o Frg e=| L. m
PR P 1.767
1.767)
Kiém tra didu kién : — < 0.42
de
TCNs 7331 = |"Pat" if max(c—0.42-dg) <0

"Khong Dat" otherwise
TCN5 7331 = "Pat”

8.2.2.2. Cot thép 161 thiéu (TCN 5.7.3.3.2)

Cot thép t6i thiéu phai ddm bao mo men khéng uén tinh todn gié tri nho hon trong 2 gid
tri sau:

+ 1.2 lan stc khang nut,

+ 1.33 1an mo6 men tinh todn can thiét dudi t6 hop téi trong - cudng do.

Cudng do chiu kéo khi uén: f. = —0.6&@
f. = —4.455MPa
tng sudt thé dudi dam Super T:
—0.511 )
8.726
Gdgq = | 12.809 |MPa
8.912
~1.616 )
Téng ting suat gay nit:
Ac =044
3.9 ) 0 )
13.2 1.59
Ac =| 17.3 |MPa Xme = 3 m
13.4 6
2.8 ) 18.8)
Mo men tinh d6i v6i day dam.........
0.115))
0.456
Sp =| 0284 |m’ 64
0.284

0.284 )



0 )

1.59
Xme = 3 m
6
9 18.8)
Tong mo men gay nit :
451.5 )
6015.9
AM; := Ac- S, AM = | 4904.0 [kN-m
3797.1
806.3 )
0 )
3
1.635 % 10
A k4 3
M6 men theo TTGH su dung: MuSDg =] 2.963x 10" |kN-m
5.402 % 10°
i:=0..4 9.981x 10° )
Mo men gay ra boi luc DUL...... M. = —( Fpe. 'epsI-)
1 1 1
MO men Nt.....c..eveeeeenieeeiniiieeennns MCri = (MuSDgi + MPSi) + AM;
0 0 ) 451.509
3 3
1.59 _3.855 X 10 3.797 X 10
xme=| 3 |m  Mpyg=|-3666x10° [kN-m Mg =| 4201x10° |kN-m
6 ) 4221 x 10° 4978 x 10°
18.8
~4593x 10° ) 6.195% 10° )
Mo men khang udn yéu cau............. 0 \
3.222% 10°
M, .. = min(1.2-M,. ,1.33M
rayg; = min{ 12 Mer uCD1g) My yc = | 5.041x 10° [kN-m
5.973 % 10°
7.434% 10° )

Kiém tra m6 men khang thoa man yéu cau cot thép t6i thiéu.
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0 ) ! 3\ 0 )
11058.5 3.222x 10 1.59
M, = | 136928 [kN-m Mpyc = | 5.041x10° |[kN-m Xme=| 3
14994.4 5973 x 10° 6
14994.4 ) ; 18.8)
7.434% 10° )
TCN57332:= |"Pat" if min(Mp—M;yc) >0

"Khong Dat, cot thép khong thod man yéu céu toi thiéu" otherwise

TCN5 7332 = "Dat”

IX. TINH DUYET THEO LUC CAT VA XOAN
9.1. Xac dinh sitc khang cat danh dinh
Sttc khang danh dinh lay gia tri nho hon trong hai gia tri sau:
Vn= Vet Vgt Vp
Vi, = 0.25-f.-by-dy + Vo
Stic khang cit c6 thé chia thanh, V., do ting suét kéo trong beé tong, V¢, do c6t thép chiu

cat, V,, do thanh phan du ting luc thang diing.

p 9
Stic khang danh dinh clia mat catbe tong V= 0.0316-8 -Jf’c.bv-dV

) AV-fy~dV-cot(9)
Sttc khang danh dinh do c6t thép chiu cat Vg =

S

Stic khing danh dinh do thanh phan du tng luc thang diing

Vp = OkN
Bo6 qua cot thép thuong chiu kéo: dg == 0m
) ) d, )
Chiéu cao chiu cat hitu hiéu................. dy = max| dg — - ,0.9-dg ,0.72'h)

dV =159 m

(Chii y: Day la co sd dé xdc dinh mt cdt duyét lyc cat X1 = 1.59 m )
9.1.1. Xac dinh thong s6 fva @[TCN 5.8.3.4.2]

Tra bang TCN d€ xdc dinh B tir thong s6 ing suét cat fl
c

ung bién doc trong cot thép phia chiu udn:
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M

d—V“ +0.5:V-cot(0) — Ao
€y =
Eg-Ag+ Ep-Aps

0.89 )
0.7

Bé rong hitu hiéu................... by :=by, Vvayb,=| 0.1 |m
0.1
0.1 )

Chiéu cao chiu cét hitu hiéu.......... dy = 1.59m

Hé s6 chi kha nang cta bé tong bi niit chéo
truyén luc kéo B
goc nghiéng cta ting sudt nén chéo 0
{ing sudt cat trong bé tong duoc xdc dinh theo cong thic TCN 5.8.2.9-1:

_Vu—¢Vp
¢ -by-dy
Luc cit d nhan h¢ s6 tai mat cét ki€m tra luc cat x; = 1.59 m
Vy = VuCDlg1
Tai mat cit dang xét vV, = 1.375x 10° N
Hé s06 sic khang cat (TCN 5.5.4.2) ¢, =09

. . o Vu-— ¢V'Vp v

tng suat cat trong bé tong: vi=—— v=137MPa — = 0.027
4’v'bv1 dy fe1

Bang TCN5.8.3.4.2-1 thé hién gi4 tri chia © va B cho mit cit c6 cot thép ngang.
+ luc doc do DUL:

6
Fps, = 4593 10° N
+ tng suat trong thép DUL khi ting suét bé tong xung quanh né bang 0:
£ =t L £, = 1151 x 10°MP
o~ lpe, ~ ‘ o = L 12LX a
P e Alh1 Ecdam P

Chiéu dai truyén luc hitu hiéu cua thép Ly = 6O~Dps

Lg=0912m
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Vi chiéu dai truyén luc, L = 0.912 m , nho hon khoang cdch dén mat cat tinh duyét luc
cat, X1 = 1.59 m , nén toan b ting sudt trong thép DUL tai m/c d6 1a hitu hiéu.

Mo men ¢6 nhan hé s6 tai m/c: M, = maX(MuCDlgl ,Vu-dv)
M, = 2423 x 10° kN-m
dé xdc dinh tng bién trong thép doc ta gia dinh thong s6: 0 := 27-deg
M
—2 4 05-Vy-cot(0) - Aps, Tpo
(g BIEN ..o By = £, = —2.122x 10"
s"s T Ep Aps,
e, = le, if 0< e, <0.002
o * x £, = "Khong Dat, tinh lai "

"Khong Dat, tinh lai "
ung bién c6 gia tri am thi phai tinh lai theo cong thitc TCN 5.8.3.4.2-3
M

— +0.5-V-cot(8) — Ao
" d ps P
vGi e = Y
X =
E.-Ac+ Eg-Ag+ Ep-Aps
Dién tich bé tong phia chiu uén ctia Al p e s
A N ; __1h ((C6 thé ldy bang dién tich dam Super
dam (hinh TCN' 5.8.3.4.2-3) Ac = H 2 T chua lién hop chia chiéu cao nhdn
Voi niia chiéu cao ddm lién hop).
A = 9.027 x 10° mm’
Tinh lai gia tri ing bién,
M
d—“ +0.5-Vy-cot(8) — Apg -fo
S = — £, =—-00510"
Ecdam Ac + Eg-Ag + Ep~Apsl
EhONE G oo eeeesesseneene = 0.027
fe fe1

Tra bang TCN 5.8.3.4.2-1, céc gid tri cia © va B c6 thé 18y nhu sau:

Goc xién ting sudtnén @ := 27deg (tra bang 14y cdc thong s6)

_ 4.88-5.63
0+ 0.1

Goc xién ting suat nén phli hop véi gia thiét tiép tuc sir dung dé tinh todn

Stic khang cét danh dinh ctia mat cat: V. :=0.083-B- /. -MPa~bVl -dy

Hé s6 B : (ax+ 0.1) +563 P =488

V. =32x10 kN

9.1.2. Chon cot thép dai chong cat
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Pé thuan loi cho thi cong chon dudng kinh c6t dai khong d6i nhung khoang céch thay déi theo
su giam luc cét theo chiéu dai dam:

Dg¢q := 16mm
100 ) 0 )
150 1.59
Budc cot dai Serd = | 200 |-mm Xpe=| 3 m
250 6
250 ) 18.8)
Dién tich c6t dai tai cdc mat cat trong cu ly s.¢q 1:=0.4
124.367
bVi Setd, 146.725 ,
AVi = 0.083- /fCl-MPa~f— Ay =| 27948 |mm
y 34.934
34.934 )
goc nghiéng cot dai o = 0
AVl-fy-dV-cot(G) ]
A Vg =1282x10° N

Sctd
1
9.2. Tinh duyét luc cit theo TTGH Cuong do
Cudng do khang cat danh dinh tai mat cét x1:
3
Vo= Vet Vp+ Vg V= 4471x 10°kN
Cudng d¢ khang cat phdi thoa man diéu kién V-, > Vy
KTy := if(Vn-d)V > V,,"Pat" ,"Khong Dat") KTy = "Dat"
Kiém tra lai bo tri cot dai
Khoang cach t6i da:

Noi tinh todn tai cdc mat cat i:=0.4 M\Z,W = VuCDlgi M, = MuCDlgi

Smax, = if[Vui < (0.1-fc1-bvi-dv) ,min(0.8-d,,0.6m) ,min(0.4-dv,0.3m)J

600 )
600
Smax = | 300 | mm
300

600 )

Chon khoang cach cot dai: Scdi = if ( Smaxi > Sctdi , Sctdi , Smaxi)

69



100.0 ) 0 )
150.0 1.59

Sed = 200.0 | mm Xme = 3 m
250.0 6
250.0 ) 18.8)

9.4. Tinh duyét cot thép doc chiu xoin
Dé mat cit khong bi xoan cot thép doc phai dugc bo tri can xing sao cho tai méi mat cit kha
nang chiu kéo ctia c6t thép phan chiu kéo udn ctia ciu kién c6 tinh dén céac truong hop khong
phat huy hét ctia cot thép nay.
Phuong trinh luc yéu cau trong cot thép doc:

M, (V
T= — +(—uo.5-vsv \-cot(e)

P
dv'(l) ¢V }
9.4.1. Tai mat cat ki€m tra luc cat x; = 1.59 m
Map [V ) 3
Ty=—+| —-05Vs-V, -cot(0) Ty =3263x10°kN
dv'q) (I)V )
Dién tich c6it thép chiu mo men duong: Ap = 392 10° mm?
Luc doc twong duong trong cot thép...... le = FPS1
TCN5 g 3 5 := | " Dat, du dien tich cot thep doc " if le > T

"Khong Dat, thieu cot thep doc chiu xoan" otherwise
TCNj5 g 3 5 = " Dat, du dien tich cot thep doc "

9.4.2. Tai mdt cat goi

M A"
T R + (_u -05-Vg-V \-cot(e)

dv‘q) (I)V p)

M“ = MuCDlgO Mu = 0kN-m

) | AVO-fy-dV-cot(e) Vg, )
VOluuiiiieieeiiicceeee e e Vg, = min ,

S
Vg = 1.6x 10° kN cdg b )

Tai goi

V.= OKN L
luc doc do DUL ps.dg = sy peg

Fps.dy = O N
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Vi, )

— 05V~ V,
\%

To = 1.655x 10° kN

Do tai dau dam cat khac khong bo tri cot thép DUL nén ta s& bo tri cdc thanh D32 doc dé
chiu luc doc va luc cat.

D32 := 32mm
Dien tich 1 thanh ~ Ap3, == n-D32°  Apsp = 3217x 10 ° m°
Dién tich cot thép thudng chiu luc As phai dam bao diéu kién:

VAY e oottt To = ~cot(9)

Luc doc twong duong trong cot thép...... Tq1 = As'fy > Tg
Vay dién tich cot thép thudng: Ty
Asmin = T
y
< s e As.min
S6 lugng thanh D32 t61 thiéu: D32 min = A P32 min = 1.225
D32

B6 tri nhu hinh vé:

np32 =8  Ag=Np32-Ap3)

fy = 420MPa Lyc doc tuong duong: Tyy = Agfy  Tgqy = 1.081x 104 kN
TCNs.8.3.5..= | " Pat, du dien tich cot thep doc " if Ty; = To

"Khong Dat, thieu cot thep doc chiu xoan" otherwise
TCNj5 g 3 5 = " Dat, du dien tich cot thep doc "
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Hinh B6 tri cot thép dau dam Super-T

10. TINH DUYET BAN MAT CAU VA DAM NGANG

Ly thuyét va vi du tinh todn ban mat cau va dam ngang da dugc trinh bay trong chuong

II va chuong IV nén dé giam b6t khéi lugng tinh todn trong vi du nay sé khong trinh

bay nita. Doi v6i dam Super T chi bo tri ddm ngang & ddu didm nén trong nhiéu thiét k&

cling khong yéu cau tinh chi tiét dam ngang.
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11. THIET KE MOT SO NOI DUNG KHAC

Dé giam b6t khai luong tinh todn clia vi du nay nén mot so thiét k& kiém tra khdc

cling s€ khong dugc trinh bay nhu:

+ Lua chon va thiét k€ bé mat cot thép va neo cot thép, viing neo cot thép.

+ Thiét k€ dau dam cat khac.

+ Thiét k€ do vong trudc.

+ Thiét k&€ co ngot tir bién.

+ Thiét k& van chuyén thi cong.

+ Tinh duyét moi

+ Tinh duyét véi t6 hgp theo TTGH dic biét ¢6 cac tai trong gid, dong dat ...
D6i v6i céc thiet k& cu thé ngudi k§ su phai ddm bdo cac noi dung thiét k& nay &
mifc t6i thiéu. D6i v6i diu dam cit khic nén thiét k& chong cat theo mo hinh gian
40, ¢6 thé tham khao vi du tinh ddu dim cét khéc trong sach "Tinh toan két cau bé
tong cot thép theo mo hinh Gian ao" NXB Xdy Dung 05/2005.

Pay la ban chinh stra chwong V ctia sach”CAC Vi DU TiINH TOAN DAM CAU
CHU 1, T, SUPER-T BANG BTCT DU UNG LUC THEO TIEU CHUAN 22TCN

272-05” ban nén tham khao thém séch trén dé nam dwoc phan Iy thuyét vé cac
buwdc tinh toan thiét ké trinh bay & chwong 1.
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