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CHUONG [: Gi6i thiéu chung vé phuong an thiét ké
® So do két cau: 33+52+74+52+33 m. Tong chiéu dai cau tinh dén du6i 2 mo 1a 259.8 m
® Chiéu cao dam chinh:
- Taivitridinhtru H=4.5m

- Taivitri gitanhiph=2.2m

(H-h)

L2

- Phan ddy dam c6 dang duong cong parabol: y = x® +h v6i L 1a chiéu dai canh hing

cong
* Tié€t dién ngang cua dam hop:
- Dam lién tuc c6 mat cat ngang 12 mot hop don thanh nghiéng so v6i phuong thang ding mot

goc 10°, tiét dien dam thay déi trén chiéu dai nhip

Chiéu day ban mat cau & cu6i canh vit: 25 cm

Chiéu day ban mat cau & dau canh vit: 50 cm
- Chiéu day ban mat cau tai vi tri gitta nhip: 25 cm, ¢6 doan vat vé sudon 150 cm
*Phan nhip dan dung két cau nhip dam dai 33 m. Mt ciat ngang gém c6 5 ddm, khoang cdch gitta
cdc dam 1a 2,4m, chiéu cao dim 1,65m.
® (Ciu tao mat cau:
- Mat cau dugc thiét k€ theo dudong cong ban kinh 4000m
- Do doc ngang ciu 1a 2% vé hai phia
- L6p pht mat cau géom 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuée 2cm
+L6p dém tao doc 2 cm
® (4u tao tru:

- Than tru rong 2-1.6 m theo phuong doc ciu va 7-7.6 m theo phuong ngang cau va dugc vuot

tron theo duong tron ban kinh R = 1-0.8 m.
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- Bé mong cao 2m, rong 8.0-6.0 m theo phuong ngang cau, 11m theo phuong doc cau va dat
dudi 16p dat phu
- Dung coc khoan nh6i D100cm, miii coc dat vao 16p cat két, chiéu dai coc 1a 30 m
® (Ciu tao mo:
- Dang mo c¢6 tudng canh ngugc bé tong cot thép
- Bé méng md day 2m, rong 6m, dai 12m duogc dat dudi 16p dat phu

- Duing coc khoan nhéi D100cm, mili coc dat vao 16p cét két, chiéu dai coc 1a 25 m
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CHUONG II:Tinh chat vat liéu va tai trong thiét ké

II.1 VAT LIEU:
I1.1.1 BE TONG:

Be tONg thUONE CO LY tTONE ..vvevievreeereeeeeeeeeeteeeeeveseeeeeeseseseseseseseseseanans v. = 2400kg/m’

Heé s6 gian nd nhiét cta bé tong ty trong thuong .........cceeeveveevveeeennenns 10.8x10°%°c
(54.2.2)

HE SO POISSON  .eoiiiiciiiciecceeeee ettt e veeanea s 0.2 (5.4.2.5)

c

M6 dun dan hoi clia bé tong ty trong thuong 14y nhu sau: E_ = 0.043yc1'5\/F
(5.4.2.4)

Trong do:
Y. = ty trong ctia bé tong (kg/m’)
f’. = Cuong do qui dinh cua bé tong (MPa)

Cudng do chiu nén ctia bé tong ddm hop, nhip cau dam, qui dinh & tudi 28 ngay la: f. = 50Mpa

Cuong do chiu nén ctua bé tong lam tru cau dan, tru chinh, mé ban qua do, sau 28 ngay: f’.
40Mpa

Cuong do chiu kéo khi uon ctia bé tong ty trong thuong f. = 0.63/f'"
(5.4.2.6)
= P6i véi cac ting sudt tam thoi trude mat mat
(5.9.4.1)
- Gidi han ting suat nén cua cau kién bé tong cang sau,bao gdm cédc cdu XD phan doan: 0.60f”
- Gidi han tng sudt kéo cta bé tong : 0.25 \/f'_m
Trong do:
£, = cudng do nén qui dinh clia bé tong lic bat dau dat tai hoac tao ust (MPa)
£, =0.9xf*, = 0.9x50 = 45 MPa
= P6i v6i cdc ting suat & trang thai gidi han sir dung sau cac mat mat (5.9.4.2)

- Gidi han ting sudt nén cua bé tong ust @ TTGHSD sau mat mat : 0.45f, (MPa)
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- Gid6i han tng suét kéo cua bé tong : 0.50 \/H (cau xay dung phan doan)
Ty s0 giita chiéu cao viing chiu nén c6 ung suat phan bo déu tuong duong dugc gia dinh & trang
thai GH cuong do trén chiéu cao viing nén thuc (5.7.2.2) la:

B, =0.85-0.05 (f~28)

Do 4m trung binh hang nam: H = 80%
IL.1.2 THEP THUONG (A5.5.3)

= Thép st dung la cot thép cé gai
= M0 dun dan hoéi cta thép thuong: E, = 200,000Mpa
®» Gi6i han chay cua cot thép : £, = 400 Mpa

I1.1.3 THEP UNG SUAT TRUGC

T PRI Pudng Cudng do chiu kéo | Gidi han chay f,,
Vat liéu | Mac thép hoac loai kinh(mm) £, (MPa) (Mpa)

Tao 1860 Mpa (Méc . 90%f , =

thép 270) 9.53 dén 15.24 1860 1674MPa

* M6 dun dan hoi ctia tao thép E, = 197000 Mpa
= Gidi han tng suat cho b6 thép UST 6 trang thai giGi han st dung [A5.9.3-1 AASHTO]
= f, = tng suét trong thép ust ngay sau khi truyén luc (MPa)
= C4p st dung 12 loai ¢6 do trung ddo thap ctia hang VSL — tiéu chudn ASTM A416M Grade 270
= [oai tao 12.7mm va 15.2mm
= Hé s6 ma sat ctia tao thép véi dng boc (0ng thép ma cing) = 0.2
(5.9.5.2.2b-1)
= H¢ s6 ma sat lac (trén mm cha b6 thép): K = 6.6x10”

= Chiéu dai tut neo, 1ay trung binh: AL = 0.006m/neo

I1.2 HOAT TAI THIET KE(3.6.1.2)
Hoat tai xe 6to trén mat cau hay két cdu phu tro dugc dat tén 12 HL-93 s& bao gom mot t6 hop
cta:

- Xe tai thiét k& hoac xe hai truc thiét ké

- Tai trong lan thiét k&
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Trir truong hop qui dinh trong diéu (3.6.1.3.1), moi lan thiét k€ dugc xem xét phai dugc bd tri
hoac xe tai thiét k€ hoac xe hai truc (Tandem) chong vdéi tai trong lan khi 4p dung duoc. Tai trong

dugc gia thiét chi€ém 3000mm theo chiéu ngang mot lan thiét ké.
11.2.1 XE TAI THIET KE

Trong luong va khoang céach cac truc va banh xe cua tai thiét k&€ phai 14y theo hinh dudi, luc xung
kich 14y theo diéu 3.6.2.

Trir quy dinh trong diéu 3.6.1.3.1 va 3.6.1.4.1 cu ly giita hai truc 145.000N phai thay déi gitta
4300 va 9000mm dé gay ra hiéu tng luc 16n nhat.

t 600 mm néi chung 7’l<—’|

- N 1800mm
35 KN 145 KN 145 KN 300mm mat thira ciia matcau | S0
| 4300 mm |4300 mm ti 900mm | -

Lan thiét k&€ 3600 mm

I1.2.2XE HAI TRUC THIET KE

Xe hai truc gdbm mot cap truc 110 000N cach nhau 1200mm. Cu ly chiéu ngang ctia cdc banh xe

14y bang 1800mm. Tai trong dong cho phép 1ay theo diéu 3.6.2.
I1.2.3 TAI TRONG LAN THIET KE
Tai trong lan thiét k€ gém tai trong 9,3N/mm phan bé déu theo chiéu doc. Theo chiéu ngang cau

dugc gia thiét phan bo déu trén chiéu rong 3000mm. Hiéu (ing luc cla tai trong lan thiét k&

khong xét luc xung kich.

1.3 KICH THUGC KY THUAT LUA CHON THIET KE.
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CHUONG Ill:Tinh toan ban mat cau

1.1 THIET KE CAU TAO MAT CAU
II1.1.1 CAU TAO CUA BAN MAT CAU
= Chiéu cao mat ciu bé tong khong bao gom bat ky du phong nao vé mai mon, x6i ranh va 16p

mat bd di, khong dugc nhd hon 175mm.
(9.7.1.1)
= Theo bang A2.5.2.6.3-1 chiéu cao t6i thiéu thong thudng clia ban mat cdu dugc xac dinh dua
trén chiéu dai nhip cta (L) ban 1a :
h,;, = 0.027L = 0.027*6500 = 175.5mm
= Chon chiéu day ban phai thoa man cdc diéu kién sau:
- Do ddy ban phai dii dé coi 12 ban cdnh chiu nén d6i v6i mo men duong dim chinh hoic ban
canh chiu kéo v6i m6 men am.
- Do day can thiét dugc coi 1a phan ban chiu hoat tai truc tiép.
- Do day can thiét dé bo tri thép (thép ust cing ngang , doc va thép thuong) (FCC)
Chiéu dai nhip cta ban L 14y tai gitta nhip 1a 16n nhat nén trong d6 4n nay thiét k& ban tai gitta
nhip.
Ban mat cau duoc thiét ké véi kich thudc nhu sau:
- Chiéu diy ban tai gitta nhip 1a 250mm
- Chiéu diy ban tai vi tri ti€p gidp v6i sudn dam 1a 500mm
- Chiéu ddy ban tai vi tri mép 1a 250mm (bd tri neo cua cdp cang ngang)
Chi tiét thé hién nhu hinh vé& sau (mat cit tai gitta nhip)
=,

K

50, 150 .25 800 150 50

ﬂ 300 W2% 650 Z%W
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Mt cdt ngang tinh todn bdn
Lan can duoc xay dung lién v6i ban mit cau & hai bén c6 2 khoi bé tong day 15cm dé che chén

céc 16 neo cdp (2 khéi nay khong dua vao tinh todn)
II1.1.2 CAU TAO LOP MAT CAU

L6p mat cau dugce thiét k€ véi cau tao co ban sau:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuéc 2cm
+L6p dém tao doc 2 cm
+Béan mat cau

— Bétdng asphant 50mm
— Bétong bao vé 30mm
— L&p phong nuéc 20mm
— L6p dém tao doc 20mm

— Ban mét cau

//////////////////////////////////////////////////
////////////////////////////////////////////////////////////////////////////

Cdu tao chung l6p mdt cdu
I11.2 PHUONG PHAP TINH TOAN NOI LUC.
111.2.1 SO PO TINH:
= C4c dai phai dugc coi nhu dam lién tuc hodc ddm gian don, chiéu dai nhip phai dugc 1ay bang
khoang cdch tam dén tam gita cdc cau kién d5. Nhiam diéu dich xac dinh hiéu ting luc trong
cac dai, cac cau kién do duogc coi la ctiing vo han.
= Mt cét thiét k& cho cdc mé men am va luc cit c6 thé duoc 14y nhu sau: Cho dam hop bé tong
va duc lién khoi 12 6 mat cau kién do.
(4.6.2.1.6)
Nhu vay ta c6 thé c6 so dé tinh nhu sau:
- Khi tinh ban muit thira ta coi n6 nhu mot cong x6n 1 dau ngam, véi chiéu dai nhip tinh tir mép

ban dén tim cua cau kién da.
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- Khi tinh ban gitra ta coi né nhu méot dam 2 dau ngam, nhip la khoang cach tir tim dén tim cac
céu kién do. Dé don gian trong tinh todn ta dung phuong phdp gin dung clia co hoc két cau
nhu sau:

Quan niém nhu mot dam gian don, hai dau khép, nhip ctia ban l1a khoang cach tir tim dén tim cta
cau kién dd. Sau khi tinh dugc momen gitta nhip ta nhan véi cdc hé s6 ké dén ngdm sé ra duoc
mo men tai ngam va giita nhip d6i v6i dam hai dau ngam.
Hé s6 d6 lay nhu sau:

- Doi v6i mo men gitta nhip: Khi chiéu cao ban / chiéu cao dam < 0.25 thi hé s6 1a 0.5

- Da6i véi mo men trén goi hé s6 d6 1a -0.7

Luc cat x4c dinh nhu ddm gian don tuong Gng.

S ]
3000 | 6500 3000 |

So' dé tinh ban mat cau

I11.2.2 TINH TOAN NOI LUC
I11.2.2.1 TINH TOAN BAN MUT THUA

Ta tinh todn ndi luc tai vi tri ngam, bao gébm céc loai tai trong sau:
- Ban bé tong phan hang (DC1)
- Lan can (DC2)
- L&p mat cau (DW)
Dé c6 thé linh hoat trong viéc diing hé sd tai trong, moé men uén s& dugc xac dinh rd timg phan

do: phan hang, lan can, 16p mat cau, va hoat tai.

1. Do lan can (Hinh 1)

Coi la tai trong tap trung c6 trong luong (da tinh & phan so bo)
DC,=[(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255+0.535x0.050/2+(0.50-
0.230)x0.255/2]1=0.240 m*
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P, = 2400kg/m’x9.81N/kg x 0.24m’ = 5650.56N/m = 5.65 N/mm
Lan can coi la tai trong tap trung dat tai trong tam cua lan can P, = 5.65 N/mm, cach mép ngoai
lan can la 150 mm — cdch mép ban tinh toan 1a 150 mm — cach ngam la 3000 -150=2850 (mm)
Mpe, =-5.65 x 2850 =-16102.5 (Nmm/mm) = -16.1025 KNm/m

Ve = -P, = - 5.65N/mm = -5.65 KN/m
3000

50; [oYe1~a)
[ vivv,

ch =5.65N/mm

T

Hinh 1. Tai trong lan can

2. Do 16p mat cau (Hinh 2)
Coi 1a tai trong phan b6 déu véi ty trong bang ty trong trung binh clia céc 16p (2250Kg/m’)

Wpw = 2250 x 9.81 x 0.12 = 2648.7 N/m* = 2.6487 x10° N/mm’
L6p mat cdu 12 tai trong phan bo tdc dung 1én phin hing trén chiéu dai ké tir mép trong clia lan
can dén vi tri ngam L = 3000 — 500 = 2500 (mm.)

M,y = -2.6487 x107 x 2500%/2 = -8277.19 (Nmm/mm) = -8.277 KNm/m

Viw = -2.6487x107°x2500 = -6.622 (N/mm) = -6.622 KN/m

3000

500 2500
DW=2.725E-3 N/mm

bl bbbl

Hinh 2. Tai trong Iop phi mét céu

W

3. Do ban bé tong phan hang (Hinh 3)
Coi 1a tai trong phan bé déu c6 bé day trung binh (250+500)/2 = 375(mm)

DC, = 2400 x 9.81 x 0.375 = 8829 N/m” = 8.829x10”° N/mm”

Ban bé tong 1a tai trong phan bo déu trén toan bo phan hang
M= -8.829x107°x3000%/2 = - 39730.5(Nmm/mm) = - 39.73 KNm/m
Ve = -8.829x107°x3000 = -26487(Nmm/mm) =-26.487 (KN/m)
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) 3000
! DW =8.829E-3N/mm

IR RN RN NEN

Hinh 3. Téi trong ban bt phan hang

—

WA

4. Do hoat tai xe tac dung — khi xe tai di vao phan danh cho nguoi di (hinh 4)

» Thiét k€ ban mat cau dung phuong phap dai [A4.6.2.1] va dai 1a ngang.

» Hiéu tng luc dugc xac dinh trén co s& sau: Khi cac dai chinh la ngang va nhip nhé hon
4600mm (3000mm < 4600mm). Cac dai ngang phai dugc thi€t ké theo cac banh xe cua truc
145KN.

» C4 tai trong lan va vi tri cha bé rong 4000mm cua moi lan phai dat sao cho gay ra hiéu ting luc
16n nhét. Xe tai thiét k&€ hodc xe hai truc thiét k€ phai bo tri trén chiéu ngang cau sao cho tim
ctia bat ky tai trong banh xe nao ciing khong gan hon:

- Khi thiét k€ ban miit thira: 300mm tinh tir mép da via hay lan can
- Khi thiét k€ cac bo phan khac: 600mm tinh tir mép lan xe thiét ké. (3.6.1.3.1)

» Bé rong cha dai twong duong bén trong (mm) doi véi tai trong banh xe c6 thé phan bo theo

phuong doc nhu sau [Bang A4.6.2.1.3-1]
- Phan hang : 1140 + 0.833X = 1140 + 0.833 x 2200=2972.6 mm
- Momen duong: 660 + 0.55S (d6i vé6i ban ké 2 canh)
=>660 + 0.55S =660 + 0.55x6000 = 3960 mm
- Momen am: 1220 + 0.25S (d6i véi ban ké 2 canh)
=>1220 +0.25S = 1220 +0.25x6000 = 2720 mm
Trong do:
+ X = 2200 (mm) khoang c4ch tir ti trong dén diém goi tua
+ S =6000(mm) khoang cach cua cac cau kién d&

*» Trong thiét k€ nay, hiéu ting luc s& tinh todn bang cdch st dung tai trong banh xe tap trung.

» SO lan xe thiét k& NL duoc xdc dinh bdi phan nguyén cua ty s6 w/3500, & day w 1a bé rong tinh
cuia 1ong dudng giita hai d4 via hoac hai rao chin, don vi mm. (3.6.1.1.1)

N, = INT (%} =2

= Hé s6 lan xe 1a 1.2 cho mot lan dat tai, 1.0 cho hai lan dat tai, 0.85 cho 3 lan dat tai. (3.6.1.1.2)
75
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* B¢ rong cua phan dudng danh cho ngudi di bo 1a 1500mm ,dai phan céch bing b6 via rong

250mm, tai trong xe tai tic dung lén 1a 600mm
Bé rong twong duong clia dai ngang 1a:
1140 + 0.833X = 1140 + 0.833 x 2200=2972.6 mm va hé s6 lan m =1.2

3 3
72.5x10° x2200+ —72'5)(12 x400)=-76095 Nmm/mm= -76.095 KNm/m

M,,'=-1.2x(

v, ! 72.5 N 72.5

29726 29726

M, =-1.2x3.1 x 10° x 2500* /2= - 11625 (Nmm/mm) = - 11.625 KNm/m
Vi, =-1.2x 3.1 x 2500 = -9300(Nmm/mm) =-9.3(KN/m)

Vay ta co:

=-1.2x( )=-58540 (Nmm/mm)=-58.54(KN/m)

M, = MTT(1+%) +M,,= - 1.25x76.095 — 11.625 = -106.74 (KNm/m)

Vit = VTr(l+%)+VLn = -1.25x58.54 — 9.3 = -82.475 (KN/m)

500 2500
0Q 2200
1800 1‘400
72.5KN 3 1N/mm 72.5KN
NEENENREENY

!
Hinh 4: Hoat tdi tdc dung lén phdn hdang

5. Do hoat tai xe tac dung — khi xe tai khong vi pham phan duong nguoi di (hinh 5)
Bé rong clia phan dudng danh cho nguoi di bo 1a 1500mm ,dai phan cich bang vach son la

250mm nén khi xe tai khong vi pham phan duong danh cho ngudi di bg, phan hang chiu tai trong
xe tai tic dung l1én la 1000mm

M, =-1.2x3.1x10° x 750%/2 = -1046.3 (Nmm/mm) = -1.046 KNm/m

Vi =-12x3.1x10%x 750 = - 2.79 N/mm = -2.79 KN/m
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5004—— 2500 ——
1500 w‘éT 750 —
3.1N

N|

N

/mm

Hinh 5: Hoat tdi tdc dung 1én phdn hdng khi c6 nguoi di bo

6. Do tai trong nguoi di bo (hinh 6)

Theo diéu [A3.6.1.5] D6i vdi tat ca duong bo hanh rong hon 600mm phai 14y tai trong ngudi di
bo bing 3x10° Mpa = 3x10™* Kg/mm® va phai tinh dong thdi cling hoat tai thiét ké.

PL = 3x10* Kg/mm® x 9.81 N/kg = 29.43x10* N/mm’

My, = -29.43x10™ x 1500 x (1500/2 + 1000) = -7725.37 Nmm/mm = -7.725 KNm/m

Vp =-29.43x107 x 1500 = -4.414 N/mm = -4.414 KN/m

50.0 150.0 100.0 ‘

0.3 N/MM

Hinh 6: Hoat tdi nguoi di bo
7. To hop noi luc theo trang thai gisi han.

D> n7,Q =D 117sDC, + y,,DW + y, (LL + IM)]

n : Hé s6 diéu chinh tai trong. D6i véi tai trong st dung cdc gid tri cuc dai cua hé

s0 tai trong v; hé s di€u chinh tai trong tinh theo cong thic :

X A z 77
SVTH : NGUYEN TIEN TRUNG LOP XD 903

MSV : 091393



Do An Tot Nghiép Thuyét Minh
GVHD : PGS.TS PHAN DUY PHAP THIET KE KY THUAT

n="1pmg" 20,95
Np : Hé so6 xét dén tinh deo.
Cot thép duoc thigt k& dén chay 1, = 0,95 [AL.3.3]
N : Ban lién tuc ng = 0,95 [AL.3.4]
N, : Hé s6 xét dén tam quan trong khai thac.
CAu quan trong n; = 1.05
Do d6: 1 =0,95.0,95.1,05= 0,95

I11.2.2.2 TINH TOAN HIEU UNG LUC CHO NHIP GIAN PON
Ta tinh momen tai gitta nhip va luc cat tai g6i ciia ddm gian don

1. Do tai trong phan bé cua I6p mat cau (hinkh 7)

Mpw = Wpy(Dién tich DahM, ) = 2.6487 x 107 x 5.281x10° = 13987Nmm/m=13.987KNm/m
Vpw = Wpw(Dién tich DahVgéi) = 2.6487 x107 x 3.25x10° = 8.606KN/m

2. Do tai trong cua ban bé tong (hinh 8)

‘ 6500 l
ws = 7.46E-3

BTN YRNNEE

Dah M

1.625
Sdah =5.281

Dah V.

Sdan=3.25

Ban bé tong coi 1a tai trong phan bo déu, cé bé ddy trung binh la:
2060000/6500 =316.923mmm ~ 0.315m
wg = 2400 x 9.81 x 0.315 = 7416.36 N/m* = 7.46x10”° N/mm’
+ M, = wy(Dién tich DahM, ) = 7.46x10” x 5.281x10° =39396.26 Nmm/mm = 39.396 KNm/m
+ V¢ = wy(Dién tich DahVgoi)= 7.46x107 x 3.25x10° = 24.245 KN/m
¢. Do hoat tdi xe (LL)
Bé rong dai twong duong v6i mémen duong: 660 + 0.55S = 660 + 0.55x6500 = 4235 mm
Bé rong dai twong duong véi mémen am: 1220 +0.25S = 1220 +0.25x6500 = 2845 mm

SVTH : NGUYEN TIEN TRUNG  LOP XD 903
MSV : 091393



Do An Tot Nghiép Thuyét Minh

GVHD : PGS.TS PHAN DUY PHAP THIET KE KY THUAT

ap dung bé rong dai d6i vdi luc cat, do qui trinh khong qui dinh nén gia thiét 1a theo mémen. Luc

cat tai goi 12 vi trf c6 momen am.

» Gia tri cia mo6 men duong & khu vuc giita nhip ban:

™= mZyi M, = Wi ®pumomen
» Gia tri lyc cat tai khu vuc goi ban:
Vo= Sy, Via = WO
1220+0.25S ‘

Trong do
- P=72.5 KN (Tai trong ntra truc banh xe Truck)
-y, = Tung do cua Dah tai vi tri banh xe tap trung (P)
- w,, = Tai trong lan
- Op,, = dién tich Dah bén dudi vi tri dat tai trong lan.
% Tinh todn Momen:

2y, = 0.425+1.325+1.325+0.425=3.5

Opy=5.25
6500
850 1800 600 600 1800 850
| T250
" 3.1N/MM - ) -
/
BN REN
= g g 8
s 3 =i
S 8 &
Xép hoat tdi lén duong dnh hudng mo men
P 725 o B
M, = mz y, = Wx3.5 =59.917 KNm/m (H¢ s6 lan xe m=1)

M, =W, ®pmome = 3.1 X 5.25= 16.275 KN/m
M,y = m(1.75xM, + M, ) = 1x(1.75 x 59.917 + 16.275) = 121.13 KNm/m

O/ s z < . A
%* Tinh todn Luc cat tai goi:

2y; =1.0 + 0.723 + 0.538 +0.262 = 2.523
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Op=3.228

So d6 tinh toén:

6500 V
1800 1200 1800 600

3.1N/MM

Dah Vgsi

Xép hoat tdi lén dwong dnh hudng luc cat

P 72.5
Vp=——— Yy =—° _x2523=64.294(KN/m
1220+ 0.25S 2 2845x1073 ( )

Vi = W Opgnees=3-1 X 3.228 = 10.006 (KN/m)
Vi =m(1.75xV,, + V,, )=1x(1.75 x 64.294+ 10.006)=122.521 (KN/m)
3. T6 hop noi lue

1113 TO HOP NOI LUC

1. Bang két qua tinh noi luc

Bdng tong hop noi luc

MDC2 VDC2 MDC 1 VDC 1 MDW VDW MPL VPL MLL+IM VLL+IM

DC2 | D2 | DCI  DCI | DW | DW | PL | PL | LL LL
Phan | -16.102 | -5.65 | -39.73 | -26.487 | 852 | 681 | -4414 | -7.725 | -1.046 | -2.79
hing | 16,102 | -5.65 | -39.73 | 26487 | -8.52 | -6.81 0 0 | -106.74 | -82.475
Phén ] - 139306 | 24245 | 139 | 2606 ] = 12113 | 122521
gira 7

Pon vi momen 12 (KNm/m), Iuc cat 1a (KN/m)
. T6 hop noi luc theo céc trang thai giéi han.
Téng hiéu ting luc tinh todn phai 14y nhu sau [A3.4.1]

Q=2n1.Q
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Trong do6:
- v, = Hé s6 tai trong bang [A3.4.1-1] va [A3.4.1-2]
TTGH DC DW LL
TTGH st dung 1 1 1
TTGH cudng do 1.25 1.5 1.75

- Q, = Tai trong qui dinh & day.
- M, = Hé s0 diéu chinh tai trong
—N; = NpNrM
= § trang thai giGi han cuong do:
- Mp = 1.00 cho cac thiét k€ thong thudng
- Mg = 1.00 cho cac muc du thong thudng
- 1, = 1.05 cho céac cau quan trong
= M; = MpneM; = 1.05
® Céc trang théi gi6i han khéc: n; = nyngn, = 1x1x1=1.0
= Poi v6i trang thai GHCD1
M, = 1.05[1.25Mp+1.5Mpy + 1.75(M | ;im M) ]
= P6i vai trang thai GH str dung I
M, =Mpc + My + M, im M.

» Gid tri m6 men uén vira tinh & trén la clha so do ban ké tu do lén g6i. PE k& dén anh
hudngctalién két clia ban v6i ddm ngang, ta dua vao hé s6 ngam k. Khi d6, mo men dung dé tinh

todn s€ biang mo men da tinh & trén nhan véi hé s6 ngam k:
M, =kM
Trong do:
M : La m6 men gitta nhip ctia ban khi coi ban 1a ddm don gian.
k :Laheé s6ngam.
Tinh gan ding: k = 0,5 cho tiét dién gitta nhip, k = -0.7 cho tiét dién tai goi.

Bdng t6 hop noi luc ciia ban mdt cdu
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Noi luc tinh todn theo so do Noi luc tinh todn clia ban
TTGHCDI TTGHSDI TTGHCDI TTGHSDI
M, V, M, V, M, V, M, V,
N Tai goi: Tai goi:
Ngam | -282.8 | -204.45 | -171.09 | -121.42 o7 o6 -204.45 J1o76 | 12142
Nhip Tai gitta nhip: Tai gitanhip: | 122.15
%?: 21975 | 209.34 | 17451 | 155372 | ¥ G0 20934 | N <

Don vi momen (KNm/m), luc cat (KN/m)

1114 THIET KE COT THEP BAN MAT CAU
1114 .1 TINH TOAN DIEN TICH COT THEP

> Ung sudt giéi han cho cép tng sudt truéc & cic TTGH (theo bang 5.9.3.1-22TCN
272-05)v6i loai tao thép da duoc khir iing suat du.

Trang thai ting suat Ky hiéu Gia tri(MPa)
Gi6i han tng tng suat kéo fou 1860
Giéi han chay : trude khi dém neo f,=0,90 f,, 1674
Ung suat ldc kich f,=0,70 f,, 1302
Ung suat liic truyén f,=0,70 f,, 1302
Ung sudt sau toan bo mat mat f,.=0,80f,, 1339

Tur két qua tinh noi luc & trén, ta c6 cap momen dé thiét ke 1a:
= Momen am tai goéi: M =-197.96 KNm/m
= Momen duong tai gitta nhip: M* = 109.875 KNm/m
Cac dac trung vat liéu thiét k&
» Cudng do chiu nén clia bé tong qui dinh & tudi 28 ngay 1a f°. = 50Mpa
= Cuong do bé tong khi cang cap 0.91",
= M6 dun dan hoi clia bé tong ty trong thudng 18y nhu sau: E, = 0.043yc1'5\/E = 35750 Mpa
= L6p bao vé
- L&p bé tong bao vé phia trén: 50 mm
- Ldp bé tong bao vé phia duédi : 50 mm
Khoang céch tir trong tam b6 cdp dén mép ngoai chiu kéo 1a 60mm — Chic¢u cao lam viéc clia bé
tong la:

- Vung chiu momen am:  z =500 — 60 = 440 mm

= - p 82
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- Vung chiu mémen duong: z = 250 — 60 = 190 mm
M
z.f

u

Dién tich cot thép UST duoc chon so bo theo cong thic: A =
pj

Trong do:
- M, = Momen tinh todn Nmm/mm
- A,, = Dién tich c6t thép ting sudt trudc (mm?)
- f,;= Cudng do kéo qui dinh ctia thép ust trong giai doan khai thdc(N/mm?)
f,;=1302 N/mm’

M 96 *10°
Tai tiét dién chiu momen am: A = —* = 197.96 *10° 345.55 (mm?®)
z.f 440*1302

P

M, _ 109.875*10°

Tai ti€t dién chiu momen duong: A= f“ =~ 1901302 =444.15 (mm?)
Z.T..

P

Chon s6 luogng bé céap trén 1m ban:
n= Aps/ A
Trong do6:

A, s = dién tich mot bo cap.

B6 cdp str dung clia hing VSL ¢6 dang det, mdi bo 4 tao ¢p12.7 dién tich mdi tao 1a 98.7mm’

—> A =4 x 98.7 = 394.8 mm”

Bang chon cap
Tict M, h z 0.71,, As A Ny | nchon | Aj e
dién (Nmr;l/ mm m mm N/mm? mm? mm? bé mm?
Goi 197960 500 440 1302 394.8 | 345.55 | 0.87 2 789.6
Gila | yg0g75 | 250 | 190 | 1302 | 3948 | 44415 | 113 | 2 | 789.6

nhip

Vay ta chon chung la 2 bé/Im.

Kich thuéc 6ng Gen twong ting 1a: cao x rong = 25 x 80 = 2000mm”
Str dung neo loai VSL type S5-4

Chon loai kich cang don : ZPE-23PJ ctia hang VSL
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Céc b6 thép kéo sau ctia ban khong duogc dat xa nhau, tir tim dén tim khong qué 4 14n chiéu day
t6i thi€u ctia ban.

[A5.10.3.4]
Khoang cach giita cac b6 cap 1a 500mm < 4x200 = 800 mm

II1.4 .2 TINH TOAN MAT MAT UNG SUAT TRUGC

@A

1??00

12 3000 .
I N ——— o |
12 T90 | 60 /gyﬁ

44
| 300 j

Hinh 11: Puong di ciia cdp ngang qua bdan mdt cdu

3250 3250 v 3000

N
op
D

Cép ust cua ban mat cau la cap ¢c6 mot dau neo cd dinh, cang mot dau. Trong d6 4n nay s€ trinh
bay tinh mat mat tai cac ti€t dién: goi 1(1a goi gan vi tri kich cang nhat), gitta nhip, goi 2(goi gan
neo chét). Cac bo thép trong 1m tinh toan dat tén la B1, B2.
Trong tinh todn mat mat ust coi nhu b6 cép dugc cang mot lic (khong ké dén cang timg tao)
Cac mat mat tng suat trude trong cic cau kién duoc xay dung va dugc tao tng suat trude trong
mot giai doan duy nhét c6 thé 1ay bang:
Trong cac cau kién kéo sau:
Afpr = Af g+ A, + Af g + Af o + Af g + Af 5
(5.9.5.1-2)
o day:
- Af,; = Téng mat mat (MPa)
- Af ;= Mat mat do ma sat(MPa)
- Af , = Mat mat do thiét bi neo (MPa)
- Af g =Mat mét do co ngan dan héi (MPa)

- Af g = Mat mat do co ngét (MPa)

X A z 84
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- Af o = Mat mat do tir bién clia bé tong (MPa)
- Afp = Mat mat do trung dio c6t thép (MPa)
Trong cdc mat mat phan ra lam 2 loai:

» Mat mét titc thoi gom cac mat mat : Af

ors AL, AT g

> Mat mat theo thoi gian gom cdc mat mat sau: Af g, Af o, Af

1. Mat mat do ma sat

Mait mét do ma sat giita b6 thép va 6ng boc c6 thé 14y nhu sau:

Af e =1,(1 g (Y

Trong do6:

- f;: Ging suat trong thép ust khi kich f; =0.8 f,=0.8x1860=1488(Mpa)

- X : chiéu dai b6 thép ust tir dau kich dén diém bat ki dang xem xét (mm)

- K : hé s6 ma sét lac; K = 6.6x107/mm™

- p:Lahé sé masat; p=0.25

dang xét (rad)

e :coso logarit tu nhién

Bdng tinh mdt mdt do ma sdt

(5.9.5.2b-1)

a : Tong gid tri tuyét doi clia thay doi goc cha dudng cap thép UST tir dau kich dén diém

Tiét dién | Tén bé thép ourad) X(mm) Kx+pa f,;(MPa) Af x(MPa)
G6i 1 B1, B2 0.018 3000 0.00558 1488 7.245
Gitanhip | B1,B2 0.069 6000 0.01776 1488 22.919
GGi 2 B1, B2 0.122 9000 0.03034 1488 38.909

2. Mat mat do thiét bi neo

Cong thuc tinh toén:

A
Ay =S1E,

Trong do6:

- A, : bién dang do tut neo ;A; = 6mm/neo
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- E, : modun dan hoi ctia thép; E = 197000Mpa

- L : chiéu dai cua b6 cdp; L=12.35 m

3. Mat mat do co ngin dan hoi

Af

pA

_ o.og: «197000=95.71Mpa

Mat mat do co ngan dan hoi trong hé ban doi vé6i cot thép UST duge 14y bang 25% gid tri tinh

theo cong thic sau:

Aprs =

E
Py

cgp
ci

(5.9.5.2.3a-1)

- f,, : téng tng sufit bé tong & trong tam cua cic bé thép tng sudt true do lyc Gng suét trude

khi truyén va tu trong ctia bo phan & mat cit c6 moémen max (MPa)

- E, : modun dan héi cua thép ust (MPa); E, =197000 MPa

- E

- e =do léch tam cua bé cap so vdi truc trung hoa(mm)

«i : modun dan hoi clia bé tong lic truyén luc (MPa)

E, =0.043y," Jf," =0.043x2400'°\/0.9x50 = 33915 MPa

F. Fe?
—+

cgp

Al

Mge

Ig

F, = (0.7, - Af,- Af DA,

- A, = dién tich cta ti€t dién tai vi trf tinh todn (mm®) (12 hinh chit nhat c¢é bé rong 1m, chiéu

cao phu thudc vi tri tinh toédn)

- I, =Momen quén tinh cua tiét di¢n tinh todn (mm*)

- M, = momen do trong lugng ban than ctia han(Nmm)

Thdy rang dién tich tiét dién va mémen qudn tinh ciia tiét dién nguyén tri 16 va tiét dién nguyén

tinh todn ctia bdn mdt cdu la gan bang nhau, nén trong tinh todn su dung tiét dién nguyén.

Bdng tinh mdt mdt do co ngdn dan hoi

Tiét Eeé“ M, e A, I, F, e Afgs | 0.25Af g
dién thép (Nmm) | (mm) | (mm?) (mm®*) KN (MPa) | (MPa) | (MPa)
Goil | B1,B2 | 39730000 | 190 | 500000 | 1.04E+10 946.77 -4.45 25.87 6.47
51};111?; B1, B2 | 37080000 65 250000 | 1.30E+09 934.39 -4.92 28.58 7.15
86
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G6i2 | B1,B2 | 39730000 | 190 | 500000 | 1.04E+10 921.77 -4.32 25.08 6.27

4. Mat mat do co ngét
Mat mét Gng suét trudc do co ngét c6 thé 14y bang:

Doi v6i cau kién kéo sau: Af g =(93 — 0.85H) = 93- 0.85x80 = 25 Mpa
(5.9.5.4.2-2)

H = do 4m tuong d6i bao quanh,lay trung binh hang naim(%) =80%

5. Mat mat do ti bién cua bé tong

Af o = 12.0f,,, — 7.0Af,,, > 0 (5.9.5.4.3-1)

cgp cdp =
Trong do:

- f,, = Uing suat bé tong tai trong tam cot thép ust lic truyén luc (MPa)

F, = (0.7f,, - Af - Af DA

- e =d0 léch tam cua bé cap so vdi truc trung hoa(mm)

- A, = dién tich cua tiét dién tai vi tri tinh todn (mm?®) (12 hinh chit nhat c6 bé rong 1m, chiéu
cao phu thudc vi tri tinh toédn)

- I, =Momen quén tinh cta tiét di¢n tinh todn (mm*)

- M, = moémen do trong lugng ban than ctia ban(Nmm)

- Af,,, = Thay déi ting suat trong bé tong tai trong tam thép ust do tai trong thudng xuyén, trix
tai trong tic dong lic thuc hién du ting luc. Gid tri Af,,, can dugc tinh & cing mat cat hodc céc
miit cit duoc tinh ., (MPa)

cgp

(s V)

9

Afy, =

- M, = moémen do tinh tai chat thém sau khi bé tong dong cing (Mpe, =M,) Nmm

- M,y = Momen do 16p mat cau (Nmm)

Bang tinh mdt mdt do tir bién
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& | o M, e | A, 1, (i&ga Moc:+Mp (?vfﬁgg Af
diTén thép (Nmm) | (mm) | (mm?) (mm*) ) NrYlm ) (MPa)
. 1.04E+1
Goil | BLB2 | 39730000 | 190 | 500000 0 445 | 24622000 | 0.45 | 50.30
?ﬁ; BIB2 | 37080000 65 | 250000 00 492 | 12260000 | 0.61 | 5475
1.04E+1
G6i2 | BIB2 | 39730000 | 190 | 500000 0 432 | 24622000 = 0.45 | 48.66
6. Mat mat do trung dao cot thép
Mat mét sau khi truyén luc - d6i véi tao thép dugc khir ting sudt kéo sau:
Af g= 0.3[138 — 0.3Af ; — 0.4Af s — 0.2(Af G+ AF )] (5.9.5.4.4¢-2)

o day:

- Af z: Mét mdt do ma sit du6i mitc 0,70f,, & thoi diém xem xét tinh theo Piéu 5.9.5.2.2.(Mpa)

- Af g : Mat mat do co ngan dan héi (Mpa)
- Af g : Mt mat do co ngét (Mpa)
- Af g : Mat mat do tir bién (Mpa)
Bdng tinh mdt mdt do trang ddo cot thép
e o Af Af o Af g Af Af
Tiét dién Teén b6 thep pr’a MIE-’a Mlli-’a MIl)Da Mlga
Goi 1 B, B2 7245 | 647 25 50.30 35.45
Giita nhip B1,B2 22919 | 7.15 25 54.75 33.69
Goi 2 B1,B2 38.909 | 6.27 25 48.66 32.73
7. Téng mat mat iing suat trudc
Bdng tong két mat mat UST
Ti éft dién Tén,b() Apr Apr AprS AfpSR AprR Apr Apr
: thép MPa MPa MPa MPa MPa MPa MPa
Goi 1 B1,B2 95.71 7.245 6.47 25 50.30 | 3545 | 220.17
Gittlanhip | BIB2 | 95.71 20919 | 715 25 5475 | 33.69 | 239.22
G6i 2 B1,B2 95.71 38.909 6.27 25 48.66 32.73 247.27

I11.5 KIEM TRA TIET DIEN THEO CAC TRANG THAI GIOI HAN

Trong ban mit ciu kiém tra céc trang thai gi6i han sau:

- Trang thdi gidi han sit dung: Kiém tra tng suat, nit.
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- Trang théi gi6i han cudng do: Kiém tra stic khang u6n, khang cat cla tiét dién.
I1L5 .1 TRANG THAI GIOI HAN SU DUNG
» Gi6i han tng suat cho cap ust:
f.. = 1860Mpa, vdi logi tao thép dd duogc khir iing sudt dw 12.70, tao 4 soi
A, =789.6mm’, E, = 197000 Mpa
Yéu cu:
- Sau khi truyén luc: f,;,=0.7f,, = 0.7x1860 = 1302Mpa
- Cudng do chay qui dinh: f =0.9f,, = 0.9x1860 = 1674 Mpa
- Sau toan bo mat mat: f,.=0.8f =0.8x1674 = 1339 Mpa
» Gi6i han tng suit cho bé tong:
- D0i voi cdc ting sudt o trang thdi gioi han st dung trudc mdt mdt:
f’. = 50Mpa, sau 28 ngay
’,; = 0.9x50 = 45 Mpa cudng do bé tong lic truyén luc.
Gi6i han tng suat nén: -0.6f°, = -0.6x45 = -27 Mpa
Gi6i han ting suat kéo: 0.25/f', =1.677 Mpa
- Do6i voi cdc ting sudt o trang thdi gidi han sir dung sau mdt mdt:
Gi6i han ung suit nén: - 0.45f°_ = - 22.5 Mpa

Gi6i han tng suat kéo : 0.5,/ f', =3.535 Mpa

1. Kiém tra ting suat bé tong khi truyén luc cang

Cong thiic kiém tra:
® Thé chiu nén:

ftg :_%+$ Yo —% Y, 2—0.6f";=-27 Mpa
® Thé chiu kéo:
fbg :_%_$ Yy + Nlls Y 30'25\/ f 'ci =1.677Mpa

Trong d6:
- F =luc cing clia cdp dng suat trude lic truyén luc (MPa)

F = A (0.7f,, - Af,, - Af, - Af,z) Mpa

- e =d0 léch tam cta luc F so véi truc trung hoa tai ti€t dién (mm)

= - p 89
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- M = momen do tai trong ban than cta ban tai tiét dién lic truyén luc (Nmm)

- y,Yy, = khoang cach tlr th ngoai cung chiu kéo va nén téi truc trung hoa (mm)

- A =dién tich tiét dién (mm?)

- I =momen qudn tinh tiét dién (mm®*)

Két qud kiém todn iing sudt bé tong khi truyén luc

Tiét A | e M, \z Vo F fo f, | Duyé
dien | mm® mm* mm Nm mm | mm KN MPa | MPa t
G6i1 | 500000 | 1.04E+10 | 190 3978000 250 | 250 | 941.660 | -5.229 | 146 | Pat
gl‘l‘f;‘ 250000 | 1.30E+09 | 65 3708000 125 | 125 | 928749 | -5.954 | -147 | Pat
Goi2 | 500000 | 104E+10 190 | 7090 1950 | 250 | 916815 | 5.066 | 139 | Dat

2. Kiém tra tng suat bé tong sau mat mat

= Thé chiu nén:

fy = _%Jr? Yo —¥ Yy, >—0.45f "' =-22.5 Mpa
= Thé chiu kéo:
fbg :_%_$ Yi +¥ Y SO'S'\/ f Ic =3.535 Mpa’

Trong do:

- F =luc cang clia cap tng suat truGe sau khi da tinh trir mat mat (MPa)

F=A,(0.7f, - Af,;) Mpa

- e =d0 léch tam cua luc F so véi truc trung hoa tai ti€t dién (mm)

- M = momen tai ti€t dién trong giai doan st dung 14y theo t6 hop noi luc & TTGH st dung

(Nmm)

- y,¥,= khoang céch tir thé ngoai cung chiu kéo va nén téi truc trung hoa (mm)

- A =dién tich tiét dién (mm?)

- 1 =momen quén tinh tiét dién (mm*)
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Két qud kiém todn ting sudt bé tong TTGHSD1
Tiét A I e M 2 Y F fog fiy Duyé
dién mm’* mm"* mm Nmm mm mm KN MPa | MPa t
1.04E+1
Goi 1 500000 0 190 119760000 250 250 854.209 -2.73 | -0.686 | Dat
Giira 1.30E+0
nhip 250000 9 65 65970000 125 125 839.171 -2.25 | -4.455 | Dat
1.04E+1
Ge6i2 | 500000 0 190 119760000 250 250 832.813 -2.59 | -0.741 | Dat
3. Kiém tra nit: ki€m tra ing suat nhu trén da dam bao chéng nit
IIL5 .2 TRANG THAI GIGI HAN CUONG PO 1
1. Kiém tra strc khang uén cho tiét dién
Cong thiic kiém tra siic khdng uén
M, < M, (5.7.3.2.1-1)
Trong do6:
- M, = moémen tinh toan & trang thdi GHCDI (MPa)
- ¢ = He s0 stc khang dugc 18y theo diéu 5.5.4.2; ¢=1.0
Dung cho uén va kéo bétong cot thép ust ¢ = 1.0
- M, = Siic khdang danh dinh ctia mat cat (MPa)
V6i mit cét hinh chit nhat:
a
M, =A, fps(dp _Ej (5.7.3.2.2-1)
- A, : Dién tich thép tng sudt truéc (mm?)
- a :chiéu day cua khoi ting suat twong duong (mm)-chiéu cao chiu nén
a=cf3,
- B, :He s6 chuyén ddi biéu do ting suit qui dinh trong diéu 5.7.2.2
f' —28 -
B, =0.85- 0.05u = 0.85- 0.05M =0.6928
- f, :1ng suat trung binh trong thép UST & siic khang uén danh dinh (MPa)
fo=f [1-k—
o= ol 1k (5.7.3.1.1-1)
P
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f
K =2(1.04—— y=2(1.04— 2074y _ 28 (5.7.3.1.1-2)
f 1860

pu

- d, :Khoing céch tir thé nén ngoai cting dén trong tam cot thép ting suat truée (mm)
d, =440 mm tai goi
d, = 190mm tai gifta ban

- ¢ =khoang céch tir truc trung hoa dé€n mait cat chiu nén (mm)

Doi v6i mat cat hinh chit nhat :

ALt
C= ; (5.7.3.1.1-4)
0.85f'. Bb, +KA =
dy
O G
dP— 140
b,=1000 500
! rroc TH
pi c=48,345
| b=1000 |
Tai gitta nhip ban Tai goi
Tai goi :
o 789.6x1860 — _ 48,345
0.85x50x0.6928x1000+ 0.28x789.6x4—
Tai giira ban:
co 789.6x1860 S 46.461
0.85x50x0.6928x1000+ 0.28x 789.61—
- f, : Cuong do chiu nén qui dinh clia bé tong & tudi 28 ngay (Mpa)
- b, :Chiéu day cua phan chiu nén ; b, = 1000mm
= p y 92
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Két qud kiém tra sitc khdng uon

Tédien L b M mn | ANe | KNa | DS
Goi 1 33.496 789.6 1802.777 440 602.49 407.91 bat
Giita ban 32.191 789.6 1732.6479 190 237.92 157.7 bat
Goi 2 33.496 789.6 1802.777 440 602.49 407.91 bat
2.Kiém tra ham luong cot thép
2.1 Luong cét thép toi da [5.7.3.3.1]
Lugng c6t thép ust va khong tng suét trude phai duoc giGi han sao cho :
d£go.42 (5.7.33.1-1)
e

® d, = d, : khodng cdch c6 hiéu tuong tng tir thG chiu nén ngoai cung dén trong tam luc kéo cua

cot thép chiu kéo (mm)

=c : khoang céch tir thd nén ngoai cung dén truc trung hoa (mm) da dugc tinh todn & trén

Két qud kiém tra ham luong thép t6i da

Tiét dién d. ¢ = Duyét
mm mm d,
Goi 1 440 48.345 0.110 bat
Gitra nhip 190 46.461 0.245 bat
Goi 2 440 48.345 0.110 bat

2.2 Luong cot thép toi thiéu [5.7.3.3.2]

Bat ky mot mat cat ndo cia ciu kién chiu uon, lugng cot thép thudong va cot thép DUL chiu kéo

phai di dé phét trién stic khang uon tinh todn M, phai nhé hon trong 2 gid tri sau:

= 1,2 lan stc khang niit M, xac dinh trén co s6 phan bg tng suat dan hoi va cuong do chiu kéo
khi u6n ctia bé tong

oM, >12M

Trong d6 M,, dugc tinh bang cong thic :

M, :L(fr + e —14) (Handbook-C10)

Yi
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f, : tng sudt do tai trong ban than M tinh theo trang thai giGi han st dung tai th ma dng
suat kéo gay ra bdi cdc tai trong ngoai (Mpa).
M
fy = T Yo

f,. :Ung suét nén trong bé tong do ting suét nén trudc c6 hiéu (Mpa)
. At ~ A fe

f =
P A |

g

Yb

f

T

: cuong do chiu kéo khi uon cta bé tong (Mpa)
f, =0.63,/ f'. =0.63v50 =4.454Mpa
A, : Dién tich thép tng suat truéc (mm?)

f . :ng sudt trung binh trong thép UST ¢ stic khdng uon danh dinh (MPa)

ps

f,. = fpu(l—kdi] (5.73.1.1-1)
p
- A, T :dién tich va m6 men quén tinh cia tiét dién (mm’, mm*)
- A, :dién tich cot thép ting sudt trudc (mm®)
- VY, - khoang cach tir thé nén, kéo ngoai cuing dén truc trung hoa.(mm)
- ¢ :heé so siic khang duoc 1ay theo diéu 5.5.4.2; $=1.0
® 1,33 14n momen tinh todn cin thiét du6i t6 hop tai trong- cudng do
oM, > 1.33M, (3.4.1.1)
Két qué kiém todn duogc dua ra & cdc bang sau:
Bdng tinh todn suic khdng niit 1.2M ,,
Tiét A I M e \2 Vb £ f, 1.2M,,
dién mm? mm* Nmm mm | mm | mm Mpa Mpa kNm
Goi 1 500000 | 1.04E+10 | 39730000 | 190 | 250 | 250 | -9.348 0.955 | 291.9651
S}f; 250000 | 1.30E+09 | 37080000 | 65 125 | 125 | -14.023 | 3.565 | 163.9076
Go6i2 | 500000 | 1.04E+10 | 39730000 | 190 | 250 | 250 | -9.348 0.955 | 291.9651
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Bdng kiém tra ham lugng cot thép toi thiéu

Tietdien | O ] LM puyer
Goi 1 602.49 291.9651 542.52 bat
Gitta nhip 237.92 163.9076 209.741 bat
G6i 2 602.49 291.9651 542.52 Dat
3. Kiém tra sitc khang cit
Kiém tra theo cong thic :
V. <V, (5.8.2.4-1)
Trong d6 :
- V, : Luc cit tinh toan 14y theo TTGHCD1
- ¢ :He so stic khang ding cho cat ¢ =0.9
- 'V, : Stic khang cat danh dinh:
v, - min{vc +V, +V, (5.8.3.3-1)
0.25F,b,d, +V, (5.8.33-2)
Trong d6 : V,=0.0833,/f'.b,d,
(5.8.3.3-3)
v, Ad, f, (cotgd+cotga)sina (5.8334)

S

- b, :Bérong bung co hiéu 14y bang bé rong bung nho nhat trong chiéu cao d, (mm)
- d, :Chiéu cao chiu cat c¢6 hiéu dugc xdc dinh theo diéu 5.7.2.8 (mm)
- s :Culicot thép dai (mm)

- B : Hé s6 chi kha nang cta bé tong bi nit chéo truyén luc kéo dugc qui dinh trong diéu
5834

- 0 :Goc nghiéng cua ting sut nén chéo duoc xéac dinh theo diéu 5.8.3.4 (do)

- a :Goc nghiéng cta cot thép ngang doi véi truc doc (do)
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- A, :Dién tich cot thép chiu cat trong cu li s (mm?)

- 'V, : Thanh phén lyc tng suat truc c6 hiéu trén huéng lyc cat tic dung, 1a duong néu nguoc

chiéu luc cat(N)

V. : Stic khdng cat danh dinh ctia bé tong(N).
- V,: Stic khang cat danh dinh ctia c6t thép(N).

Kiém todn luc cit c6 thé kiém tra tai mit clia ciu kién dd, trong do 4n nay s& kiém tra tai tim cau

kién dd (c6 luc cit 16n)

Momen va luc ct tinh toan theo TTGHCD 1 (tai goi)
M, = 197.96 KNm
V,= 204.45 KN

b.Xdc dinh 'V,

Vi tai tiét dién goi va tiét dién & mat cdu kién d&, dudong cdp di ngang nén thanh phan V trén

huéng luc cat 1a bang 0
C.Xdac dinh d,va b,
-Chiéu cao chiu cat hitu hiéu d,,

0.9d,
= d =max<0.72h

_a

d, -2,

Tacé d,=440 mm tai goi
a=f,c=0.6928x48.345 = 33.493
0.9d,=0.9%¥440=396 mm
0.72h=0.72x500=360 mm

33,493 =423.25 mm

d -2 =440
2

P

=d, =423.25 mm

-Bé rong bung chiu cat hitu hiéu b, :
® b = 1000mm

d.Xdc dinh Bva 0
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Dé xac dinh dugc 0 va B ta phai thong qua cdc gia tri sau v/, va ¢ .
® {ing sudt cat trong bé tong

V9V, 204.45x10°

V= = = 0,537 MPa (5.8.3.42-1)
$b,d,  09x1000x423.25
V058740107
. 50

c

Ung bién trong c6t thép & phia chiu kéo do uén clia cau kién xac dinh theo :

ps ' po

& =— <0.002 (5.8.3.4.2-2)
EA +E A,

I\;“ +0.5N, +0.5V, cotgf - A, f

Trong do:

- A, : Dién tich c6t thép ust trong phia chiu kéo uén ctia céu kién (m?)

- M, : M6 men tinh toan (Nmm)

- N, :Luc doc truc tinh todn (N)

- V, : Luc cit tinh toan (N)

- E, :Modun dan hoéi cta cot thép khong ust (MPa)

- E, :Modun dan héi cia cot thép ust (MPa)

- A, :Dién tich cot thép khong ust (mm?)

- f, :1ng suat trong thép ust khi ting suét trong bé tong xung quanh bang 0 (MPa)

E

L
po pe’ Tpc
c

- f,. :1ngco hiéu suit trong thép ust sau mat mat.

f.=0.7f, - Af,; = 1302 — 220.17= 1081.83 MPa

- f . :(ng suat trong bétdng tai trong tam céc b cdp do luc ust sau tdt ca mat mat, dé an toan

pc

lay f,=0
= f,=1150.9 MPa

Gia thiét 0 = 30°
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* 6
197.96 7107 54204 45%10° * cot g30 - 789,6 %1081.83
o - 42325 C13EA3
197000* 789,6

Tra bang 5.8.3.4.2-1 Ta dugc 0 =27°, B =6.6
eXdac dinhV, vaV,

V =0.0834,/f".b,d,

V =0,083x6.6x /50 x1000% 423.25 = 1639471.9 N
Trong ban mat cau khong thiét k& cot thép ngang (cot dai, cot xién) nén V=0
f.Tinh sitc khdang danh dinh cia tiét dién

V.+V,+V,= 16394719 +0+0=1639471.9 N =1639.47 KN

Vn=min { 0.25f’ b d, + V4= 0.25x50x1000x423.25 + 0 = 5,291 KN

= V. =1639.47 KN
—¢V, =0.9x1639.47 = 1475.5 KN

Kiém tra theo cong thitc : V, = 204.45 KN< ¢V,

4. Cot thép chong co ngot va nhiét do

Cot thép chong co ngdt va nhiét do phai duoc dat gin cdc bé mat bé tong 10 ra trudc cac thay déi
nhiét do hang ngay.
Dién tich c6t thép trong moi hudng khong duoc nho hon :
A, >0.75 % (5.10.8.2.-1)
y
o day :
- A= Tdng dién tich mat cat (mm?) , ta tinh cho 1mm rong
- f, = Cuong do chdy qui dinh ctia thanh thép (Mpa)
+Tiét dién gitta nhip
A;=250%1000=250000 mm”
250000

A, >0.75x = 468.75 (mm°/m))
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Chon N 16 @ 200 mm,c6 téng dién tich 2 mat theo moi phuong trén 1 m dai 1a A, =
2009.6 mm?*/m
+Tai tiét dién goi
A,=500%1000=500000 mm*

500000

A, >0.75x =937.5 (mm*/m))
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