Do dn tot nghiép Khoa xdy dung ciu dwong

PHAN I : THIET KE SO BO
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CHUONG I:
TONG QUAN VE CONG TRINH CAU
PHO LU -SONG HONG- LAO CAI

I. Quy hoach tdng thé xay dwng phat trién tinh Lao Cai:
L1. Vitri dia ly chinh tri :

Cau Pho Lu 12 ciu bic qua song Hong 16i lién hai huyén C va D thuoc tinh Lao cai
nam trén tinh 16 X. Pay 1a tuyén dudng huyét mach giita hai huyén C va D, nam trong
quy hoach phét trién kinh t€ ctia tinh Lao Cai. Hién tai, cic phuong tién giao thong
vuot song qua pha A nam trén tinh 10 X

Pé ddp tng nhu cdu van tai, gidi tod ach tic giao thong dudng thuy khu vuc ciu va
hoan chinh mang luéi giao thong cua tinh, can tién hanh khao sat va nghién ctu xay
dung méi cau A vuot qua song B
1.2. Dén sé dit dai va dinh hwéng phat trién :

Cong trinh cau nam cach trung tdm thi xd 3km nén dan cu & day sinh sdng ting
nhiéu trong mot vai nim gan day, mat 4o dan sb twong d6i cao, phan bd dan cu dong
déu. Dan cu song bang nhiéu nghé nghiép rat da dang nhu budn ban, kinh doanh cac
dich vu du lich nhung chu yéu vén 1a cong nghiép ning va cong nghiép héa dau.

Ving nay c6 cira bién dep, 13 mot noi 1y twdong thu hat khach tham quan nén luong
xe phuc vu du lich rat 16n. Mit khéc trong vai nam to1 noi day sé tré thanh mot khu
cong nghiép tan dung van chuyén bang duong thiy va nhiing tiém ning sin c6 & day.
IL. Thue trang va xu hwéng phat trién mang luéi giao thong :
1L 1. Thuc trang giao thong :

Mot 1a cau qua song Phd Lu di duge xay dung tir rat lau dudi tic dong ciia moi
truong, do d6 n6 khong thé dap uing dugc cac yéu cau cho giao thong véi luu luong xe
c0 ngay cang tang.

Hai 1a tuyén dudng hai bén cau di dugc nang cip, do d6 luu luong xe chay qua cau
bi han ché dang ké.

I1.2. Xu hwdng phit trién :

Trong chién luoc phat trién kinh té cua tinh van dé dit ra dau tién 1a x4y dung mot

co s ha ting viing chic trong d6 wu tién hang dau cho hé thong giao thong.

II1. Nhu ciu vin tai qua song Pho Lu:
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Theo dinh hudng phat trién kinh té cua tinh thi trong mot vai ndm toi luu luong xe
chay qua ving nay sé ting déng ké.

IV. Su cén thiét phai dau tu xdy dung ciu qua séong Phd Lu :

Qua quy hoach tong thé xay dung va phat trién cua tinh va nhu cu van tai qua song
Phé Lu nén viéc xay dung ciu moi 1a can thiét. Cau méi sé dap tmg duoc nhu ciu giao
thong ngay cang cao cua dia phuong. Tir d6 tao diéu kién thuén loi cho cac nganh kinh
té phat trién dic biét 1a nganh dich vu du lich.

Cau Ph6 Lu nam trén tuyén quy hoach mang ludi giao théng quan trong cia tinh
Lao Cai. N¢ la ctra ngd, 1a mach mau giao thong quan trong gifta trung tam thi xa va
vung kinh t& m&i, gop phan vao viéc giao luu va phat trién kinh té, van héa xa hoi cua
tinh.

Vé kinh té: phuc vu van tai san phém hang hoa, nguyén vt li¢u, vat tu qua lai gitra
hai khu vuc, 1a noi giao thong hang hoa trong tinh dic biét khi cang bién dugc mé ra
thi day 1a tuyén quan trong trong qué trinh van chuyén hang hoa tir cang dén céc ving
khac trong tinh ciing nhu trén toan dat nudc.

Do tAm quan trong nhu trén, nén viéc can thiét phai xay dung ciu méi 13 can thiét
va cap bach nam trong quy hoach phat trién kinh té chung ciia tinh.

V. Pic diém ty nhién noi xiy dung ciu :
V.1. Dia hinh :

Khu vuc xdy dung cau nam trong ving dong bang, hai bén bd song twong ddi bang
phéng rat thuan tién cho viéc van chuyén vat li€u, may moc thi cong cling nhu viéc td
churc xay dung cau.

V.2. Khi hdu :
Vé khi hau: Tinh Hai Phong nam trong khu vuc khi hau nhiét d6i gié mua nén c6
nhiing dic diém co ban vé khi hau nhu sau:
- Nhiét do binh quan hang nam: 29°
- Nhiét do thap nhat : 12°
- Nhiét do cao nhat: 38°

Khi hau chia lam 2 mua rd rét, mtia mua tir thang 10 dén thang 12
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V.3. Thuy van :

Céc s6 lidu do dac thuy van cho thdy ché d6 thuy van ¢ khu vuc nay 6n dinh, muc
nude chénh 1éch gitta hai mua: mua mua va mua kho 1a twong ddi 16n, sau nhiéu nim
khao sat do dac ta xac dinh duoc:

MNCN: 5,17m
MNTT: 4,5m.
V.4. Dia chit :

Trong qua trinh khao sat da tién hanh khoan tham do dia chit va xac dinh dugc cac
16p dia chat nhu sau:

Lop 1: Cat hat nhé mau xam vang
Lop 2: cat sét mau xam vang déo
L6p 3: Sét mau xam xanh déo mém
Lop 4: Sét mau xam vang déo cung
Lop 5: cat sét mau xdm vang déo
L6p 6: Pa Granite it nit né,ran chac

Véi dia chit khu vuc nhu trén, xay dung clu ta dung mong coc khoan nhdi ma sat
va chong vao 16p P4 Granite it niit né,rin chac.

VI. Céc chi tiéu k¥ thuat dé thiét ké cAu va giai phap két cu :
VI.1 Cdc chi tiéu ky thudt :
- Viéc tinh toan va thiét ké cau dua trén cac chi tiéu k¥ thuat sau:

- Tiéu chuén thiét ké : TCN 272-05.

- Quy mo6 xay dung: vinh ctru.

- Tai trong : doan xe HL-93 va doan ngudi 300daN/m?’,

- Kho cau : B= 7,0+ 2x2(m)

- Khau d¢ cau : LO=166(m).

- D6 dbc ngang : 2%.

- Song thong thuyén cap : IV
VI.2 Gidi phdp két ciu :
- Véi nhiing diéu kién duoc trinh bay nhu trén ta dwa ra gidi phap két cau nhu sau:
Nguyén tic chung:

- bam bao moi chi tiéu ky thuat da dugc duyét.

- Két cau phai phut hop voi kha ning va thiét bi ciia cac don vi thi cong.
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- Ul tién sir dung cic cong nghé méi tién tién nham ting chat luong cong
trinh, ting tinh thAm my.
- Qua trinh khai thac an toan va thuan tién va kinh té.
Giai phap két cAu cong trinh:
& Két cdu thuwong b:

Dua ra giai phap nhip 16n két cdu lién tuc, ciu dam thép nhim tao my quan
cho cong trinh va giam s6 lugng try, bén canh d6 ciing dua ra giai phap gian don két
cau UST dé so sanh chon phwong an.

% Két ciu ha bé:
- Moéng coc khoan nhoi.
- Két cau md chon loai mé chir U tudng mong.
- Két cAu tru ta nén dung tru dac.
VIL.Dé xuit cic phwong dn so bj:
Tir cac chi tiéu k§y thuat, diéu kién dia chat, diéu kién thuy van, khi hau, can cir vao
khau d6 cau,... nhu trén ta c6 thé dé xudt cac loai két ciu nhu sau:
Phwong an 1: Cau thép lién hop ban BTCT 4 nhip 44m
Phwong 4n 2: Cau gian don 5 nhip 35m
Phuwong an 3: Cau lién tuc BTCT UST 3 nhip 50+80+50m
Phwong 4n 1: Cau dim lién hop ban BTCT 4 x 44 m.
Khau do cau :
Khau do cau :
Chiéu dai toan bd cu: L=4.44+5.0,01 = 176,05 (m).
Khau d6 ciu tinh toan so bo 1a : L%, = 176,05 —3.1,2 — 2.0,35= 171,75 (m).

> L% - Ly Lo0v _ 17175-166

C x100% = 3,46% < 5%
0

Viy dat yéu cau.

< Két cau nhip:
- So' d6 nhip: So d6 cau gdm 4 nhip: 4x44 (m).
- Dam gian don lién hop ban BTCT c¢6 chiéu cao dam chu 2m.
- Mt cit ngang c6 5 dam chu, khoang cach giita cac dam chua 13 2,3 m.
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- Chan dé lan can tay vin va dai phan cach bang BTCT, phan trén cua lan can
tay vin lam bang cac 6ng thép trang kém, dp img yéu cdu vé mit my quan.
- G6i cau sir dung gbi cao su cdt ban thép.
- B4 tri cac 16 thoat nudec @ =100 bang 6ng nhya PVC
- Cac 16p mit cAu gom:
+L&p BTN hat min day 7cm tao mui luyén 2%.
+L&p phong nude 0,4cm.
% Két ciu md tru:
- Két ciu mb:

Hai mé chit U cai tién bang BTCT c6 fc=30MPa. Méng mé ding méng coc
khoan nhéi bang BTCT c6 f°c=30Mpa, chiéu dai du kién 40m.

Trén tudng ngyuc bo tri ban giam tai bang BTCT 300x 300x20cm. Gia c¢b 1/4
mo dat hinh nén bang d4 hoc xdy vira M100 day 25cm, dém da 4x6 day 10cm; chan
khay dit dudi mat dat sau khi x6i 0,5m tiét dién 100x50cm.

- Két cau tru:

Tam try sir dung loai try dac than hep béng BTCT c6 f°c=30MPa. Modng tru
dung méng coc khoan nhdi bang BTCT c6 f'c=30MPa, chiéu dai du kién 40m.
Phwong 4n 2: Cau nhip don giin 5 nhip 35m

Khau do ciu :
Chiéu dai toan bd cau: L=75.35+6.0,05 = 175,3 (m).
Khiu dd cdu tinh toan so b 1a : L8, = 175,3 — 4.1,2 — 2.0,35= 169,8 (m).

> L% - L 100, - [1698-166

—X

L x100% = 2,29% < 5%
Viy dat yéu cau.
< Két cau nhip:
- So' dd nhip: So d6 cau gdm 5 nhip: 5 x 35(m).
- Dam don gian BTCT UST duoc thi cong theo phuong phap lao dam,ban lap
ghep.
- Chan dé lan can tay vin va dai phan cach bang BTCT, phan trén cua lan can

tay vin lam bang cac 6ng thép trang kém, dp ing yéu cdu vé mit my quan.
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- G6i cau sir dung gbi cao su cdt ban thép.
- B6 tri cac 16 thoat nuée @ =100 bang 6ng nhua PVC
- Cac 16p mit cAu gom:
+L&p BTN hat min day 7cm tao mui luyén 2%.
+L&p phong nude 0,4cm.
- Chan dé lan can tay vin va dai phan cach bang BTCT, phan trén cua lan can
tay vin lam bang cac dng thép trang kém.
% Két ciu md tru:
-Két cau mo:

Hai md chit U bang BTCT ¢6 f¢c=30MPa. Méng md dung méng coc khoan
nhoi bang BTCT c6 f’c=30MPa, chiéu dai du kién 40m.

Trén tudng ngyuc bo tri ban giam tai bang BTCT 300x 300x20cm. Gia c¢b 1/4
mo dat hinh nén bang d4 hoc xdy vira M100 day 25cm, dém da 4x6 day 10cm; chan
khay dit dudi mat dat sau khi x6i 0,5m tiét dién 100x 50cm.

-Két cdu tru:
Bén tru su dung loai tru dac than hep béng BTCT c6 f’c=30MPa. Mong tru
dung méng coc khoan nhdi bang BTCT c6 f'c=30MPa, chiéu dai du kién 40m.
Phwong 4n 3: cau dam lién tuc BTCT U'ST 50+80+50m
Khau do cau :
Chiéu dai toan bd cau : L =50+ 75+ 50 +2.0,05 =175,1 (m).
Khiu dd cdu tinh toan so bd 1a :L8, = 175,1 — 2.2 — 2.0,35= 170,4 (m).

> L% - L Looy, _ (704166

—X

C x100% = 2,65% < 5%
0

Viy dat yéu cau.

< Két cdu nhip:
- Cau gdm 3 nhip ddm bang BTCT UST c6 f’c=50MPa la dam lién tuc thi cong
theo cong nghé duc hang theo so d6 50+75+50m=175m
- Céc 16p mit cau gom :

+L6p BTN hat min day 7cm tao mui luyén 2%.
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+L&p phong nudc day 0,4cm.
- L& bd hanh cao hon mit ciu 30cm, lam béng ban BTCT trén c6 lat da con sau.
- Chan dé lan can tay vin va dai phan cach bang BTCT, phan trén cua lan can
tay vin lam bang cac 6ng thép trang kém, dap tmg yéu cdu vé mit my quan.
- G6i cau sir dung gdi cao su cbt ban thép.

- B4 tri cac 16 thoat nude @ =100 bang 6ng nhya PVC.

% Két ciu md tru:
- Két ciu mb:

Hai md chit U bang BTCT c¢6 f¢c=30MPa. Méng md diung méng coc khoan
nhoi bang BTCT c6 f’c=30MPa, chiéu dai du kién 40m.

Trén tudng ngyuc bo tri ban giam tai bang BTCT 300x 300x20cm. Gia c¢b 1/4
mo dat hinh nén bang d4 hoc xdy vira M100 day 25cm, dém da 4x6 day 10cm; chan
khay dit dudi mat dat sau khi x6i 0,5m tiét dién 100x50cm.

- Két cau tru:

Hai tru st dung loai tru dac than hep béng BTCT c¢6 f’c = 30MPa. Mong tru

dung méng coc khoan nhdi bang BTCT c6 f'c=30MPa, chiéu dai du kién 40m.
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CHUONG 2: THIET KE SO BQ PHUONG AN 1
CAU DAM LIEN HQP BAN BTCT 4 NHIP (44x4)m

2.1. BO TRi CHUNG PHUONG AN 1:

Theo phuong doc cau :
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2.2. TINH TOAN KHOI LUQNG SO BQ CHO CAC HANG MUC CONG
TRINH.
2.2.1. Tinh toan khoi lwong két ciu nhip:
- Chiéu cao dam:
Theo 22TCN272-05:  h>0,033L=0,033.44 = 1,452(m).
h > 0,04L = 0,04.44 = 1,76(m).

Theo kinh nghi¢m: h = (i:i).L = (i:i).44 =(1,76:2,93) m
25 20 25 20

Chon h= 1,8 m ( h & day 1a chiéu cao dam thép lién hop vdi ban BTCT).

- B& day ban vach: t, =7 +3.h =7+3.2,0= 13 (mm)
Chon t,, =14 mm
- Bé rong ban bién:

+ by > h/5=2000/5 = 400(mm).

+ b > S/20=2300/20 = 115(mm).

+ 240 < bs< 800(mm).

Chon bs= 400 (mm)
- Bé day ban bién:
+ t > 12mm

+t; < 40 mm
+t > b, =15 (mm)
"= 30

Chon t;=20mm
- Chon ban tap:
Bé rong ban tap: 300 mm
Chiéu day ban tap: 20 mm

- Vi la dic diém dam lién hop do vy ma ban mat cau s& cung tham gia chiu nén
cung v6i bién trén ctia dam thép do vay ma kich thudc ctua dam thép cho phép giam
dén murc tdi thiéu, Tuy nhién viéc chon kich thudc ciia dam thép phai dam bao dicu
kién 6n dinh ciia dam thép khi nén.

- Qua mot s6 dic diém cua dam lién hop nhu trén ta co thé chon tiét dién dam nhu

Ssau:
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Hinh 3: So b chon tiét dién dam lién hop.
- Trong luong ban than dam thép: D; =1v;. Aq
Ay, =1764.14+300.16 +350.20+ 400.20 = 44496(mm?) :
Dién tich tiét dién ngang ctia dam thép
v¢=7,85. 9,81 (KN/m®) : Trong luong riéng cua dim thép
D, = 7,85.9,81. 44496.10° = 3,42 (KN/m)
Trong luong lién két ngang va hé lién két sudn ting cuong :
D,=0,12. D, =0,12. 3,42 = 0,4(KN/m)
Trong luong ban bé tong mit cau:
D;=2,5.9,81.(0,2.2,4 + (0,54+0,30).0,08/2) = 12,11 (KN/m)
=> Té6ng tinh tai tiéu chuan giai doan I:
DC,=D;+D,+D5;=3,62 + 0,4 + 12,11 = 16,1(KN/m).

2.2.2. Trong lwgng lan can, tay vin.

115 | 215,320 |
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- Trong luong tay vin bang 6ng INOX trén mot mét dai: DWy,= 0,04(kN/m).
- Trong luong lan can trén 1m dai: DW,.=0,2.24 = 4,8(kN/m).
= Trong luong lan can, tay vin:
DC,=DC,+ DCy.
= 0,04+ 4,8=4,84(kN/m)
2.2.3. Trong lwong ciia cac 16p phit ban mit cau:
L6p phu BT atfan :
DW,;=0,075. 24= 1,8 (kN/m)
+Lép mui luyén:
DW,= 0,035.24= 0,84 (kN/m)
+L&p phong nudc:
DW;=0,004.11 = 0,044 (kN/m)
=> Trong luong cua cac 16p phu ban mat cau:|
DW = DW; + DW;+ DW, = 2,684(kN/m)
2.2.4. Khoi hrong mo ciu:
Mo A:
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TONG HQP KHOI LUQNG MO A

o THE HAM TRONG TRONG
STT |TEN CAUKIEN| TiCH LUQNG LUQNG 'LUONG
(m3)  [THEP(kN/m3)| THEP (kN) | BETONG(kN)
1 Bé md 156 1 106,6 3744
2 Than md 68,64 1 68,64 1647,36
3 Tuong dinh 6,72 1 6,72 161,28
4 Tuong canh 21,12 1 15,84 506,88
5 D4 tang 0,75 1.2 0,9 18
6 TONG 253,23 198,7 6077,52
TONG 6276,22
Mo B
| |
§ 3000 B
TONG HQP KHOI LUQNG MO B
‘ THE HAM TRONG TRONG
STT |[TEN CAUKIEN| TiCH LUQONG | LUQNG | LUONG
(m3) [THEP(kN/m3)| THEP (kN) | BETONG(kN)
1 Bé mo 156 1 106,6 3744
2 Than md 52,8 1 68,64 1267,2
3 Tudng dinh 5,76 1 6,72 138,24
4 Tudng canh 18,24 1 15,84 437,76
5 D4 tang 0,75 1.2 0,9 18
6 TONG 233,55 198,7 5605,20
TONG 5803,9
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2.2.5. Khoi lwong tru:
- Tru 3:
W?OOW‘ 1000 1‘ 1400 1‘ 1000 1‘ 1400 1‘ 1000 1‘ 1400 1‘ 1000 1‘ 1400 1‘ 1000 1‘7001 2000
1200 | 2400 | 2400 | 2400 | 2400 | 1400 E
6500 ﬁ 1200
750
o 8000 5000
TONG HQP KHOI LUQNG TRU T3
STT |TENCAU| THE HAM TRONG TRONG
KIEN TicH LUOQONG LUQONG LUONG
(m3) |THEP(kN/m3)| THEP (kN) |BETONG(KN)
1 Bé tru 80 1 80,00 1920,00
2 Than tru 46,8 1 46,80 1123,20
3 Xa mil 31,88 1 31,88 765,12
4 Pa ké goi 1,8 1,2 2,16 43,20
5 TONG 160,48 160,84 3851,52
TONG 4012,36
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Tru T1=Tru T2
1{700]&1 1400 ]ﬂ] 1400 ]ﬂ] 1400 ]ﬂ] 1400 ]10&]7001 ,[&T
1200 | 2400 L 2400 1 2400 L 2400 | 1200 EE
TONG HQP KHOI LUQNG TRU T1,T2
7T TEN CAU| THE HAM TRONG TRONG
KIEN TIiCH LUOQNG LUOQNG LUQNG
(m3) |THEP(kN/m3)| THEP (kN) | BETONG(kN)
1 Bé tru 80 1 80,00 1920,00
2 Than tru 66,3 1 66,30 1591,20
3 Xa mil 31,88 1 31,88 765,12
4 P4 tang 1,8 1,2 2,16 43,20
5 TONG 179,98 180,34 4319,52
TONG 4499,86
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2.3. TINH TOAN SO LUQNG CQC TRONG BE MO, TRU:
2.3.1. Xac dinh strc chiju tdi tinh toan cua coc:
2.3.1.1-vdt liéu -
- Bé tong céap 30 c6 fc’ =300 kg/cm2
- Cot thép chiu luc AIl c6 Ra=2400kg/cm?2
2.3.1.2- Sitc chiu tdi cua coc theo vit liéu
Stic chiu tai ciia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai cua coc theo vat liéu lam coc tinh
theo cong thurc sau
P, =¢.P,.
Vé6i P, = Cuong do chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh
theo cong thuc :
P,=o.{m.myf (A, - Ay +£{,.A}=0,75.0.85{0,85. f".(A - Ay) +
f,. Ayl
Trong do6 :
¢ = Hé so sutc khang, ¢=0.75
m,,m, : Cac hé s6 diéu kién lam viéc.
f,” =30MPa: Cuong do chiu nén nho nhat cua bétong
f, =420MPa: Gi6i han chdy déo quy dinh cta thép
A.: Dién tich ti€t dién nguyén cua coc
A=3.14x500°=785000mm?
A,: Dién tich cta cot thép doc (mm?).
Ham luong cot thép doc thuong hop 1y chiém vao khoang 1.5-3%. vGi ham
luong 1.5% ta co:
A=0.015xA_=0.015x785000=11775mm?*
Chon cot doc 1a ¢25, s6 thanh ¢6t doc can thiét la:
N=11775/(3.14x25% /4)=24 chon 25 $25 A,=12265.625 mm>
Vay stc chiu tai ciia coc theo vat liéu la:
Py = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) =
1585.10°(N).
Hay P, = 1585 (T).
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2.3.1.3- Sitc chiu tdi cua coc theo ddt nén:
S6 liéu dia chat:
L6p 1: Cat hat nhdé mau xam vang
Lép 2: Cat sét mau xam vang déo
L6p 3: Sét mau xam xanh, xdm vang, déo mém
L6p 4: Sét mau xam vang, déo cing
Lép 5: Cat sét mau xam vang deo
Lé6p 6: D4 granit it nit né ran chéc.
+) Siic chiu tdi cua coc theo ddt nén tai MO A:
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thiic :
Q =9xQ, =0,,Q, +9,Q,
Trong do :
= Q,: Stc khdng d& cta miii coc (T) Q, =q, x A,
» Q, : Stc khiang d& cua than coc (T) Q, =g, x A,
" @, =0.55 hé s0 stic khang d& cuia miii coc
" ¢,=0.65 h¢ s6 sic khdng d& cua than coc
= q, : Stic khdng d& don vi clia miii coc (T/m?)
=, : Stc khdang d& don vi ctia than coc (T/m?)
= A,:Dién tich miii coc (m?)
= A :Dién tich cha bé mat than coc (m?)

> Xéc dinh stic khang don vi ciia mii coc g, (T/m?) va sttc khdng miii

cocQ,

Miii coc dat & 16p cudi cung — da granit (c6 N = 55).Theo Reese va O’Niel
(1988) ¢6 thé udc tinh stic khang miii coc don vi bing cach sit dung tri sO
xuyén tiéu chuén SPT , N.

Véi N < 75thi g, =0,057N (Mpa)

Ta c6 stic khang miii coc don vi g, = 0,057.55 (Mpa)

=3,135 (Mpa) = 313, 5 (T/m?)
Q,=3135x3.14x 1?/4=246,1 (T)
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> Xdc dinh stic khang don vi chia than coc g, (T/m?) va stc khang than

coc Q,

Theo Reese va Wright (1977) Stc khang bén don vi g, cla

than coc duoc xéac dinh theo cong thic :

g, = 0,00021( N-53) + 0,15 v6i 53 < N < 100 (Mpa)
g, = 0,0028N v6i N < 53 (Mpa)

Lép 1 - cathatnhd g, = 0,0028 x 6 = 0,0168(Mpa) =
1,68T/m?)

Lép 2 - cét sét q, =0.0028 x 5 = 0,014 (Mpa) =

1,4(T/m?)

L6p 3 - sét déo mém , chat vira g, = 0.0028 x 24 = 0.0672
(Mpa) = 6,72 (T/m?)

Lop 4 —sét déo ciing g, = 0.0028 x 39 =0.1092(Mpa) =
10,92(T/m?)

Lép 5 —Céatsét g, =0.0028 x 28 = 0.0784(Mpa) =
7.84(T/m?)

Lép 6 - D4 granit ran chac g, = 0.00021(55-53) + 0,15 =
0.1504(Mpa) = 15,04(T/m?)

Bang tinh stic khang than coc trong nén dat

Chiéu dai
Lép coc trong qs(T/m?) As(m2) Qs (T)
16p ddt (m)
1 2.88 1,68 8,6664 14,560
2 3.0 1.4 9,42 13,188
3 83 6.72 26,062 175,137
4 10,1 10,92 31,714 346,317
5 10,3 7,84 32,342 253,561
6 0,63 15,04 1,9782 29,752
Téng | 35,00 832,514
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Tir d6 ta c6  Sitc chiu tai ctia coc tinh theo diéu kién dat nén Q,
Q,, A=0.55x3135+0.65x832,514= 71356 _
Tinh toan tuong tu, xac dinh lan luot st chiu tai theo dat nén tai
Q,,B=63716¢
Q,, T1=75180
Q, T2=76832C _
Q, . T3=55589
2.3.2. Tinh toan ap lwe thing diéng tic dung 1én md va tru:
- M6 A va B cung d& nhip 44m nén tinh toan gidng nhau.
- Tru T1, T2 va try T3 cung d& 2 nhip 44m nén tinh toan giong nhau.
+ Hé sd vuot tai :
DC:1,25
DW:15
LL: 1,75
PL: 1,75
+ Khéi luong try : Tru T1 DC,= 4012,36 (kN)
Try T2 DC,= 4499,86 (kN)
Tru T3 DC3= 4499,86 (kN)
+ Khéi luong mb:  DCa= 6276,22 (kN)
DCg = 5803,9 (kN)
2.3.2.1. Ap luc tic dung lén mo:
- Trong lugng ban than md: DC"s = DCpe.1,25 =6276,22 .1,25= 7845,3(KN)
- Trong lugng két chu nhip, trong lugng lan can tay vin, d4 via va cac 16p mat ciu
truyén xubng:( Tinh tai giai doan I va giai doan II truyén xudng)

G,"= €25x DC +15x DW X 43,4><%.

Trong do6:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 85,34 (KN/m)
DW: Tinh tai do 16p pht mit cau, DW = 2,684 (KN/m).
= G,"=2402,21 (KN).
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- Trong lugng do hoat tai:

I

12
—
110Kn 110Kn
43 43

145 Kn 145Kn;; 35Kn;/ 9.3 Kn/m
v RV AV AR A A A

Vo

o
L5 8 2
OO

Aah Rg(mauA,B)

Hinh 1.3.8: Puwong dnh hwéng phan lic tai mo.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gy ra:
P :;/Lanxmx{(1+ IM)ZS:(Pi X yi)+9,3xa)}+2xT X yp X PLx®
i1
Trong do:
7., :Heé sb vuot tai cia hoat tai, y,, = 1,75.
Yo : Heé s6 vuot tai clia tai trong nguoi, y,, = 1,75.
n - S6 1an xe, n =2.
m : Hé s6 lan xe, m=1,0
(1+IM) = 1,25: Hé s6 xung kich.
P; : Tai trong cua truc xe
Yi : Tung d0 duong anh hudng twong ing dudi truc banh xe p;.
o : Dién tich duong anh hudng, o = 21,7
T : Bé rong duong ngudi di, T =2 m.
Vay: P;=1,75x2x1x{1,25 x (145 x 1+145x 0,9+35x 0,8) +
+9,3x21,7}+1,75x2x2 x4,4x21,7=2702,5 (KN).
= P, =2702,5 (KN).

+ Tai trong do xe hai truc thiét ké + tai trong lan + ngudi gay ra:

2
P, =}/LL><n><m>{(1+IM)Z:(F’i xyi)+9,3xa)}+2xTxyPLxPan)
i1

Trong do :

7., : Hé sd vuot tai cia xe hai tryc thiét ké, y,, = 1,75
Vay : P,=1,75x2x1x{1,25x (110 x 1+110x 0,97) + 9,3x 21,7} + 1,75 X
2 X
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2x4,4 x 21,7 = 2322,76 (KN).
= P, =2322,76 (KN).
So sanh ta chon gia tri cua hoat tai la: Py = 2702,5 (KN).
Vay tong tai trong tic dung 1én mé cau la:
A = DC! ;5 + G, + P, = 7845,3+2402,21 +2702,5 = 12950,01 (KN)
— A" =12950,01 (KN).
2.3.2.2. Ap lue tic dung lén tru:
Ap luc tac dung lén tru T1:
- Trong lugng ban than tru T1:
DC"; = DCy'* x 1,25 = 4012,36 x 1,25 = 5015,45(KN)
- Trong lugng két cau nhip, trong lugng lan can tay vin, d4 via va céac 16p mat cau
truyén xudng:( Tinh tai giai doan I va giai doan II truyén xubng)
G,"= €,25xDC +1,5x DW x434
Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 85,34 (KN/m)
DW: Tinh tai do 16p phii mat cau, DW = 2,684 (KN/m).
= G,"=4804,42 (KN).
- Tai trong do hoat tai: Trudng hop xép 1 xe

434 434

I
1,2

—t

110 Kn H 110 Kn

145 Kn 145 Kn 35Kn 9,3 Kn/m

R R EEEEEEEEEE R

+o09 ;| 097 09 +
Aah Rg(trud T1,T2,T3)

Hinh 1.3.9: Duong anh huong phan lyc tai tru T1.

+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gy ra:
3
P =y. xnxmx[(1+ IM )Z(P. X yi)+9,3xa)}+2xT X Yo X PLx @
i=1
o : Dién tich duong anh hudng, o = 43,4
Vay: P;=1,75x2x1x{1,25 x (145 x 1+145 x 0,9+35 x 0,9)
+9,3x43,4} + 1,75 x 2 x 2x 4,4 x 43,4 = 4092,52 (KN).
= P; =4092,52 (KN).
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+ Tai trong do xe hai truc thiét ké + tai trong lan + ngudi gay ra:
2
P, :yLanxmx{(1+ IM)E:(PI X yi)+9,3><a)}+2><T Xy XPLx®
i=1
P,=1,75x2x1x{1,25x (110 x 1+110x 0,97) + 9,3 x 43,4} +
+1,75x2x2x4,4x43,4 =3697,45 (KN).
= P, =3697,45 (KN).

Vay :

Truong hop xép 2 xe tai:
434 434
15 ]
35Kn 145 Kn 145 Kn 35 Kn 145 Kn 145 Kn

W¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢$gm/m
BEEEE R EEEE R

M@Q

Hinh 1.3.9: BPuong anh huong phan luc tai tru T1.

Aah Rg(trud T1,T2,T3)

+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gy ra:
P, :0,9xyLanxm>{(1+ IM)Zsl(F’i X yi)+9,3><a)}+2><T Xyp XPLx@
i1
o : Dién tich duong anh huong, o = 43,4
Vay: P3=0,9x1,75x2x1x{1,25x (145 x (0,9+1+0,56+0,46)+35 x (0,9+0,36)
+9,3x434}+1,75x2x2x4,4x%x43,4=4766,76 (KN).
= P3=4766,76 (KN).
So sanh ta chon gia tri cua hoat tai la: P3 = 4766,76 (KN).
Vay tong tai trong tac dung Ién tru T1 1a:
Ap't = DC; + G, + Py = 5015,45+4804,42 +4766,76 = 14388,98 (KN)
— Ap't = 14388,98 (KN).

Két qua ap lyc tinh toan

Thong sb

Mb A

M6b B

Tru 1

Tru 2

Tru 3

Ap(kN)

12950,01

12359,58

14586,63

14388,98

14388,98
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2.3.3. Xac dinh so lwgng coc va bo tri coc cho mo, tru cau:

2.3.3.1. Xdc dinh sé lwong coc:

A
Cong thure tinh toan : n= .-

+B: hé so ké dén tai trong ngang;

+p=1,2 cho tru ,f= 1,4 cho m&(mo chiu tai trong ngang 16n do ap luc ngang

clia dat va tic dung ciia hoat tai truyén qua dat trong pham vi lang thé truot clia

dat dap trén mo).

Tinh todn s6 lugng coc

P

Céu kién Ap(kN) Ptt(kN) B n( coc) Chon coc
Mé A 12950,01 7135,6 1,4 2,5 8
Mé B 12359,58 6371,6 1,4 2,7 8
Tru 1 14586,63 7518,0 1,2 2,3 8
Tru2 | 14388,98 7683,2 1,2 2.2 8
Tru3 14388,98 5558,9 1,2 3,1 6
2.3.3.2.B6 tri coc trong mé va tru:
B tri tai md A,B :
®
o
- B6 tri tai tru T1, T2, T3 :
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BANG TONG HQP KHOI LUQNG PHUONG AN I

STT | KET CAU | HANG MUC VAT LIEU | PON VI KHOI LUQNG
1 BT Két Cau Nhip m3 1065,6
2 Nhip C6t Thép Thuong taun 356,4
3 Thép Cuong Do Cao taun 0,00
4 v Bé Tong M6 M300 m3 898,26

0 :
3) Cot Thép Thuong taun 2,97
6 Bé Tong Tru m3 1279,52
Tru .
7 Cot Thép Tru m3 49,30
8 . Bé Tong Coc M300 tauan 1255
Coc K-Nhoi ]

9 Cot Thép Coc taun 37,85
10 | Ban Giam Bé Téng m3 20,52
11 Tai Cot Thép m? 1,23
12 Bé Téng m? 3,96
13 LC-TV Cot Thép taun 0,40
14 C)ng Inox taun 1,41
15 Go Chian Bé Tong m3 29,70
16 Banh Cot Thép m3 2,97
15 BT Nhua m2 193,60

L6p Phi MC
16 Lép Phong Nudce m2 193,60

Béang dy toan phuong 4n 1 duogc thé hién & phu luc 1
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CHUONG 3: THIET KE SO BQ PHUONG AN 2
CAU BTCT UST DAM I BAN LAP GHEP 5 NHIP 35m

3.1. BO TRI CHUNG PHUONG AN 1:

Theo phuong doc cau :

[ o 7

Theo phuong doc ciu :

14, mit cét gitra nhip Y, mat cat tai gbi
12&00

1BT asfan 75m

27, gph ng nu?c 4mm
3.L2p mui luy?n dymss
4.2 BTCT day 200mm

2000 3500 3500 2000 !

N\
I —

700 1000 1400 1000 1400 | 1000 | 1400 | 1000 § 1400 | 1000 | 700
1200 | 2400 | 2400 2400 L 2400 | 1200

6500

[ 00 M
i
I

3.2. TINH TOAN KHOI LUQNG SO BQ CHO CAC HANG MUC CONG
TRINH.

700

5

2000

3.2.1. Xac dinh trong lwong ban than két cAu nhip:
Dam BTCT DUL dai 35m. Mit cit ngang gdm 5 dam chir I dit cach nhau
230cm. B4 tri nhu hinh vé :
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3.2.1.1. Dam chii:

Chiéu cao dim chu H= 175cm.

Mt cét gitra dam chu Mit cat diu dam
% 00, 600 00 fE‘%—@ﬂ—f'lj% ﬁ
| 200 |

0]
1750

200 200

- Dién tich ctia mit cit dim tai gitra nhip : A= 637000mm?(Tinh toan
Autocad)
- Dién tich cua mat cit tai ddu ddm: A= 1085000 mm?(Tinh toan Autocad)
- Dién tich trung binh tai mit cit phan vat dau dim: A= 861000mm?(Tinh
toan Autocad).
- Thé tich ctia mot dAm chu:
V =30400.637000 + 2.1500.1085000 + 2.800.861000
=2,399.10" mm®
=23,99 m’.
- Trong lugng 1 dam chi: DCy = 25. % =17,13(kN/m).
3.2.1.3. Dam ngang:
Theo chiéu doc ta bd tri 3 dAm ngang: 2 dam ngang & 2 dau dim mdi dam
cach dau dam 0,2m; dam con bd tri & giita nhip .
- Thé tich ciia 1 ddm ngang : V=1,82.0,2 = 0,364m",
- Trong luong cua dam ngang cho 1 dam chu:

0,364.5.4

DCyn= 25. =1,04(kN/m).
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3.2.1.4. Tam BTCT ké trén dam chii:

SOTV
- TAm BTCT ké trén dam chii nhu hinh v& ¢6 tac dung nhu van khudn dé
thuan lgi thi cong ban mat cau.
- Thé tich cta 1 ban ké 1a : V = 0,08.1,8.35= 4,48m".
- Trong lugng ctia tim BTCT cho 1 dam chi :

4484 _ 5 56(kN/m).
35,5

DC+= 25.
3.2.1.5. Bin mdt ciu:
- Thé tich ctia BMC: V=0,2.12.35= 84m”.
- Trong luong ciia BMC cho mot dam:

84
DCpmc=25. ﬁ :12(kN/m)

= Tinh tai tic dung Ién 1 dim chi & giai doan 1 :
=17,13+ 1,04 + 2,56 + 12 = 32,73(kN/m).

3.2.1.6. Trong luwgng lan can, tay vin.

- Trong luong tay vin bang 6ng INOX trén mot mét dai: DWq,= 0,04(KN/m).
- Trong luong lan can trén 1m dai: DW= 0,2.24 = 4,8(kKN/m).
= Trong luong lan can, tay vin:
DC,= DCy+ DC,
= 0,04+ 4,8=4,84(kN/m)
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3.2.1.7. Trong lwong cia cic 16p phi bin mit ciu:
L6p phu BT atfan :
DW,=0,075. 24= 1,8 (kN/m)
+L&p mui luyén:
DW,= 0,035.24= 0,84 (kN/m)
+L&p phong nudc:
DW;=0,004.11 = 0,044 (kN/m)
=> Trong luong cua cac 16p phu ban mat cau:|
DW = DW; + DW;+ DW; = 2,684(kN/m)
3.2.2. Khoi lwgng mé ciu:
Mo A:

2000 400

00

000

1100

3000

5200

00

6000

2000

TONG HOP KHOI LUQNG MO A

‘ THE HAM TRONG TRONG
STT |TEN CAUKIEN| TiCH LUQNG LUQNG LUQNG
(m3) [THEP(kN/m3)| THEP (kN) | BETONG(kN)
1 Bé mo 156 1 106,6 3744
2 Than md 68,64 1 68,64 1647,36
3 Tuong dinh 6,72 1 6,72 161,28
4 Tudng canh 21,12 1 15,84 506,88
5 ba tang 0,75 1.2 0,9 18
6 TONG 253,23 198,7 6077,52
TONG 6276,22
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4000

1100

3000

6000

2000

TONG HQP KHOI LUQONG MO B

1500

2700

\ 1500 \

THE HAM TRONG TRONG
STT |TEN CAUKIEN| TICH LUONG LUONG 'LUQNG
(m3) [THEP(kN/m3)| THEP (kN) | BETONG(kN)
1 Bé md 156 1 106,6 3744
2 Than md 52,8 1 68,64 1267,2
3 Tuong dinh 5,76 1 6,72 138,24
4 Tuong canh 18,24 1 15,84 437,76
5 D4 tang 0,75 1.2 0,9 18
6 TONG 233,55 198,7 5605,20
TONG 5803,9
3.2.3. Khoi lwgng tru:
- Tru 3= Tru T4:
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TONG HQP KHOI LUQONG TRU T3,T4

STT |TENCAU| THE HAM TRONG TRONG
KIEN TicH LUQONG LUQNG LUQNG
(m3) |THEP(kN/m3)| THEP (kN) |BETONG(KN)
1 Bé try 80 1 80,00 1920,00
2 Thantru | 44,46 1 44,46 1067,04
3 Xa mii 31,88 1 31,88 765,12
4 P4 ké goi 1,8 1,2 2,16 43,20
5 TONG | 158,14 158,50 3795,36
TONG 3953,86
Tru T1=Try T2
YV Srr—r—— { -
TONG HQP KHOI LUQNG TRU T1,T2
TEN CAU| THE HAM TRONG TRONG
KIEN TiCH LUQNG LUQONG 'LUQNG
(m3) |THEP(kN/m3)| THEP (kN) [ BETONG(kN)
1 Bé try 80 1 80,00 1920,00
2 Thén tru 62,4 1 62,40 1497,60
3 Xa mil 31,88 1 31,88 765,12
4 P4 tang 1,8 1,2 2,16 43,20
5 TONG 176,08 176,44 4225,92
TONG 4402,36
Trang 90

SVTH : Vi Xudn Chién — Lép XD1301C



Do dn tot nghiép Khoa xdy dwng cau dwong

3.3. TINH TOAN SO LUQNG CQC TRONG BE MO, TRU:
3.3.1. Xac dinh sirc chiu tai tinh toan cua coc:
3.3.1.1-vit liéu :
- Bé tong cap 30 c6 fc’ =300 kg/cm?2
- Cot thép chiu luc AIl c6 Ra=2400kg/cm?2
3.3.1.2- Siic chiu tdi ctia coc theo vdt liéu
Stic chiu tai ctia coc D=1000mm
Theo diéu A5.7.4.4-TCTK siic chiu tai ciia coc theo vat liéu 1am coc tinh
theo cong thuc sau
Py =¢.P,.
Vé6i P, = Cuong do chiu luc doc truc danh dinh c6 hoac khong c6 uon tinh
theo cong thic :
P, =@.{m.myf (A - Ay +1,.A;}=0,75.0.85{0,85. f.".(A. - Ay) +
f,. Ay}
Trong do :
¢ = Hé so sic khang, ¢=0.75
m,,m, : Cac hé s6 diéu kién lam viéc.
f.” =30MPa: Cuong do chiu nén nhd nhat ciua bétong
f, =420MPa: Gi6i han chdy déo quy dinh cta thép
A.: Dién tich tiét dién nguyén cta coc
A=3.14x500°=785000mm?
A: Dién tich ctia cot thép doc (mm?).
Ham lugng cot thép doc thuong hop 1y chiém vao khoang 1.5-3%. v6i ham
luong 1.5% ta co:
A,=0.015xA_=0.015x785000=11775mm?
Chon c6t doc 1a ¢25, s6 thanh c6t doc can thiét la:
N=11775/(3.14x25* /4)=24 chon 25 ¢25 A,=12265.625 mm*
Vay stic chiu tai cia coc theo vat liéu la:
Py = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) =
1585.10°(N).
Hay Py, = 1585 (T).
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3.3.2.3- Sitc chiu tdi cua coc theo dit nén:
S6 liéu dia chat:
L6p 1: Cat hat nhdé mau xam vang
Lép 2: Cat sét mau xam vang déo
L6p 3: Sét mau xam xanh, xam vang, déo mém
L6p 4: Sét mau xam vang, déo cing
Lép 5: Cat sét mau xam vang deo
Lé6p 6: D4 granit it nit né ran chéc.
+) Siic chiu tdi cua coc theo ddt nén tai MO A:
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thic :
Q =pxQ, =95,Q, +9,,Q, L
Trong do6 :
= Q,: Stc khdng d& cta miii coc (T) Q, =q, x A,
» Q, : Stc khiang d& cua than coc (T) Q, =g, x A,
" @, =0.55 hé s0 stic khang d& cuia miii coc
" ¢,=0.65 h¢ s6 sic khdng d& cua than coc
= q, : Stic khdng d& don vi clia miii coc (T/m?)
=, : Stc khdang d& don vi ctia than coc (T/m?)
= A,:Dién tich miii coc (m?)
= A :Dién tich cha bé mat than coc (m?)

> Xéc dinh stic khang don vi ciia mii coc g, (T/m?) va sttc khdng miii

cocQ,

Miii coc dat & 16p cudi cung — da granit (c6 N = 55).Theo Reese va O’Niel
(1988) ¢6 thé udc tinh stic khang miii coc don vi bing cach sit dung tri sO
xuyén tiéu chuén SPT , N.

Véi N < 75thi g, =0,057N (Mpa)

Ta c6 stic khang miii coc don vi g, = 0,057.55 (Mpa)

=3,135 (Mpa) = 313, 5 (T/m?)
Q,=3135x3.14x 1?/4=246,1 (T)

SVTH : Vii Xudn Chién — Lép XD1301C Trang 92



Do dn tot nghiép

Khoa xdy dwng cau dwong

> Xdc dinh stic khang don vi chia than coc g, (T/m?) va stc khang than

coc Q,

Theo Reese va Wright (1977) Stc khang bén don vi g, cla

than coc duoc xéac dinh theo cong thic :

g, = 0,00021( N-53) + 0,15 v6i 53 < N < 100 (Mpa)
g, = 0,0028N v6i N < 53 (Mpa)

Lép 1 - cathatnhd g, = 0,0028 x 6 = 0,0168(Mpa) =
1,68T/m?)

Lép 2 - cét sét q, =0.0028 x 5 = 0,014 (Mpa) =

1,4(T/m?)

L6p 3 - sét déo mém , chat vira g, = 0.0028 x 24 = 0.0672
(Mpa) = 6,72 (T/m?)

Lop 4 —sét déo ciing g, = 0.0028 x 39 =0.1092(Mpa) =
10,92(T/m?)

Lop 5 —Céatsét g, =0.0028 x 28 = 0.0784(Mpa) =
7.84(T/m?)

Lép 6 - D4 granit ran chac g, = 0.00021(55-53) + 0,15 =
0.1504(Mpa) = 15,04(T/m?)

Bang tinh stic khang than coc trong nén dat

Chiéu dai
Lép coc trong qs(T/m?) As(m2) Qs (T)
16p ddt (m)
1 2,76 1,68 8,6664 14,560
2 3 1.4 9,42 13,188
3 83 6.72 26,062 175,137
4 10,1 10,92 31,714 346,317
5 10,3 7,84 32,342 253,561
6 0,63 15,04 1,9782 29,752
Téng | 35,00 832,514

Tu do ta co

Sitc chiu tai cua coc tinh theo diéu kién dit nén Q,
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Q,,A=0.55x3135+0.65x832,514= 71356 _
Tinh toan tuong tu, xac dinh lan luot st chiu tai theo dat nén tai
Q,,B=63716¢
Q, T1=71180
Q,,T2=734,66C
Q,,T3=65684¢
Q,,T3=55434¢ _
3.3.2. Tinh toan 4p lwc thing dirng tic dung 1én mé va tru:
3.3.2.1. Ap lwc tic dung 1én mo:
- Trong lugng ban than mé: DC",s = DCpe.1,25 =4232,61 .1,25= 7834,03(KN)
- Trong lugng két cau nhip, trong lugng lan can tay vin, d4 via va céac 16p mat cau
truyén xudng:( Tinh tai giai doan I va giai doan II truyén xubng)

G,"= €25x DC +1,5x DW }34,4% .

Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do 16p phu mét ciu, DW = 2,684 (KN/m).
= G,"=3691,78 (KN).

- Trong lugng do hoat tai:

I

12
—t
110 Kn 110 Kn
4,3 4,3

145Kn 145 Kn 35Kn

PL

A P P AN N N P P N AN N P P P 7 pr oo
AR 2 .
1%% L§'® Ash Rg(ma(A,B)

Hinh 1.3.8: Puong dnh hwéng phan lic tai mo.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gy ra:
3
P =y, xnx m><[(1+ II\/I)Z(F’I X yi)+9,3xa)}+2><T X yp X PLx @
i=1

Trong do:
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7. :Hé sd vuot tai ctia hoat tai, y,, = 1,75.
7o, : Heé s6 vuot tai cia tai trong nguoi, 7, = 1,75.
n - S6 1an xe, n =2.
m :Hésblan xe, m= 1,0
(1+IM) = 1,25: Hé sb xung kich.
P; : Tai trong cua truc xe
Yi : Tung d0 duong anh hudng twong img dudi truc banh xe p;.
o : Dién tich duong anh hudéng, © = 17,2
T : Bé rong duong nguoi di, T = 1,5m.
Vay: P;=1,75x2x 1 x{1,25 x (145 x 1+145 x 0,875+35 x 0,75) +
+x9,3x 17,2} +1,75x2x1,5%x4,4 x 17,2 =2261,47 (KN).
— P, =2261,47 (KN).

+ Tai trong do xe hai truc thiét ké + tai trong 1an + ngudi gay ra:

2
P, =}/LL><n><m>{(1+IM)Z:(F’i xyi)+9,3xa)}+2xTxyPLxPan)
i1

Trong do :
7., : Heé sd vuot tai cia xe hai tryc thiét ké, y,, = 1,75
Vay : P,=1,75x2x1x{1,25x (110 x 1+110 x 0,965) + 9,3 x 17,2} + 1,75 X
2 X
1,5x4,4 x 17,2 = 1902,83(KN).
= P, =1902,83 (KN).
So sanh ta chon gia tri ctia hoat tai la: P; = 2261,47 (KN).
Vay tong tai trong tic dung 1én mé céu la:
As™ = DC! s + G, + P, = 7834,03+3691,78 +2261,47= 13787,28 (KN)
— As™ =13787,28 (KN).
3.2.2.2. Ap luc tac dung lén tru:
Ap I tac dung Ién tru T1:
- Trong lugng ban than tru T1:
DC"; = DCy'* x 1,25 = 3953,86 x 1,25 = 4942,33(KN)
- Trong luong két cau nhip, trong luong lan can tay vin, d4 via va cac 16p mit cau

truyén xudng:( Tinh tai giai doan I va giai doan II truyén xubng)
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G,"= €25x DC +15x DW X344
Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do 16p phu mit cau, DW = 2,684 (KN/m).
= G,"= 7383,56(KN).
- Tai trong do hoat tai: Trudong hop xép 1 xe

344 . 344

12
==
110Kn 110Kn

IR,

o |llo IR
®B 13 B &
o 7|l |©O

Aah Rg(tru(i, T2,T3,T4)

Hinh 1.3.9: Duong anh huong phan lyc tai tru T1.
+ Tai trong do xe tai thiét ké + tai trong lan + ngudi giy ra:
3
P :;/,_anxmx{(1+ IM)Z(PI X yi)+9,3xa)}+2xT X yp X PLx®
i=1
o : Di¢n tich duong anh huong, © = 35
Vay: P;=1,75x2 x 1 x {1,25 x (145 x 1+145 x 0,93+35 x 0,875)
+9,3x35}+1,75x2x1,5x 4,4 x 35=3306,07 (KN).
= P; =3306,07 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong lan + ngudi gay ra:
2
P, =yLanxm>{(1+ ”Vl)Z(P. X yi)+9,3><a)}+2><T Xy XPLx®
i=1
Vay : P,=1,75x2x1x{1,25x (110 x 1+110 x 0,98) + 9,3 x 35} +
+1,75x 2 x 1,5x 4,4 x 35 =2900,62 (KN).
= P, =2900,62 (KN).
Truong hop xép 2 xe tai:

SVTH : Vi Xudn Chién — Lép XD1301C Trang 96



Do dn tot nghiép Khoa xdy dwng cau dwong

344 344

[l
t
35Kn 145; 145Kn

15

1
35Kn 145Kn| 145 ;
PL

PP P N P N P A /Ay v
BEEE R

n
DD 3

Ash Rg(trudir1, T2,T3,T4)

0,316
0,415
0,519

Hinh 1.3.9: Buong anh huong phan luc tqi tru T1.
+ Tai trong do xe tai thiét ké + tai trong lan + ngudi gy ra:
P :0,9><yLL><n><m>{(1+ IM)Zs“(F'i X yi)+9,3><a)}+2><T Xy XPLx®
i1
o : Di¢n tich duong anh huong, © = 35
Vay: P3=09x1,75x2x1x{1,25 x (145 x (0,93+1+0,519+0,415)+35 x
(0,875+0,316) + 9,3 x 35} + 1,75 x 2 x 1,5x 4,4 x 35 =7012,75 (KN).
= P3 =7012,75 (KN).
So sanh ta chon gia tri ctia hoat tai la: P3 = 7012,75 (KN).
Vay tong tai trong tac dung Ién tru T1 1a:
Ap™t = DC"; + G, + P = 4942,33+7383,56+7012,75 = 21205,34 (KN)
= Ap'! = 21205,34 (KN).

Két qua ap lyuc tinh toan

Théng sd

Mo A

Mo B

Tru 1

Tru 2

Tru 3

Tru 4

Ap(kN)

13787,28

13363,81

19755,95

21205,34

21205,34

21205,34

3.3.3. Xac dinh so0 lwgng coc va bo tri coc cho mo, tru cau:

3.3.3.1. Xdc dinh sé lwong coc:

A
Cong thire tinh toan : n= ﬂ.Fp
tt

+B: hé so ké dén tai trong ngang;
+p=2 cho tru ,f= 4 cho m&(mo chiu tai trong ngang 16n do ap luc ngang
cua dét va tac dung cua hoat tai truyén qua dat trong pham vi lang thé truot ctia

dat dap trén mo).
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Tinh todn s6 lugng coc

Céu kién Ap(kN) Ptt(kN) B n( coc) Chon coc
M6 A 13787,28 7135,6 1,4 2,7 8
Mé B 12193,36 6371,6 1,4 2,7 8
Tru 1 19755,95 7118,0 1,2 3,4 6
Tru 2 21205,34 7346,6 1,2 35 6
Tru 3 21205,34 6568,4 1,2 3,9 6
Tru 4 21205,34 5553,4 1,2 4,6 6
3.3.3.2.Bé tri coc trong mo va tru:
B tri tai md A,B :
®
o
- B4 tri tai tru T1, T2, T3 :
o 1000} 000 L 3000 } 1000
13000
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BANG TONG HQP KHOI LUQONG PHUONG AN II

KET HANG MUC VAT .
STT . ) PON VI KHOI LUONG
CAU LIEU
1 BT Két C4u Nhip m3 1449,24
2 Nhip Co6t Thép Thuong taun 60,47
3 Thép Cuong Bd Cao taan 0,00
4 e Bé Tong Mo M300 m3 898,26
0 ,
5 Cot Thép Thuong tauan 37,85
6 Bé Tong Tru m3 1687,92
Try .
7 Cot Thép Tru m3 72,29
8 Coc Bé Tong Coc M300 taun 4608
Khoan . 192
9 . Cot Thép Coc
Nhoi taun

10 Ban Bé Téng m3 20,52
11 Giam Tai Cot Thép m’ 1,23
12 Bé Téng m? 3,96
13 LC-TV Cot Thép taun 0,40
14 Ong Inox taun 1,41
15 Go& Chin Bé Tong m3 29,70
16 Banh Cot Thép m3 2,97
15 L6p Phu BT Nhya m2 193,60
16 MC L&p Phong Nude m2 193,60
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CHUONG 4: THIET KE SO BQ PHUONG AN 3
CAU DAM LIEN TUC 3 NHIP (50+80+50)m

4.1.Tinh toan khdi lwong cic hang muc cong trinh:
4.1.1. Tinh toan khéi lwong két cAu nhip:
Két cau nhip : Gdm 3 nhip lién tyc co so dd nhu sau :
50 +80+50 =170 (m).
St dung két cidu dam hop bétdng cbt thép, vach xién.
Chiéu cao dam :

1 1

+ thip = (__

30 %j'-nhip =(2,7 + 1,6) m— Chon Hyyp = 2.2 m.

1 1
Hi = [E+20j mip = (5,3 + 4,0) m— Chon Hy,, =4 m

Mat cat ngang c6 cau tao nhu sau :

1/2 MAT CAT TAIGOITRU  1/2 MAT CAT GIJA NHIP

A é
250 250

250 250
BATN\GV\WO-WDMﬂ(mf
8 LAP PHONGNAEE DAY 0,40m —|
R 2000 3500 3500 2000
=l } 2% 2% ‘ "’#
o) priy
& g]l' o 900
BN S IS
™ g 400 8
o [3p]
o (=]
[=] w
g - —
[=)
3000

* Bién trén cua ban ddy dam la dudng cong parabol c6 phuong trinh :

yi = a.x° + cy(1)

100 300 300 300 300 300 300 300 350 400 400 400 100150
g I 1 1 1 1 1 1 f 1 f

77777777 III lll IIIII
\HL\\KlO\\KQ\\KM\K?\\KG\\K5\\K4\ K3 ] \KZ\
513 @
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. [x=0=y=17
-Xac dinh cac hé so: i
Xx=375=>y=25
-Thé vao phuong trinh (1) ta suy ra ¢;=1,7; a;= 08
PRHonS YT T 406,25

-Do d6 phuong trinh bién trén ban ddy dam nhu sau:

o 08
' 140625

X2 +17

* Bién dudi ban day c6 phuong trinh : y = a,.x* +¢,(2)

. =0 =22
-Xac dinh cac hé so : X="=Y
x=375=y=32
, 1
-Thé vao phuong trinh (2) ta suy ra ¢1=2,2; a;=
phuong (2) tasuyra c; 1= 140625

-Do d6 phuong trinh bién trén ban ddy dam nhu sau:

L X2 +272
1406,25

Yo =

-Ttr phuong trinh dudng cong bién trén va bién dudi ban day ta xac dinh dugc

chiéu cao dim hop, chiéu day ban day ting tiét dién nhu sau :

h=yy (m)
0,2
-V =— X2 +0,5(m
Ya-Yt 1406,25 (m)
6400
1900
- 1) 500 E
a d UO)T Q
&

Yd

- @ o 2

L 6000 L

So dé tinh dién tich MCN dam
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Dién tich tai cAc mat cit:

Ai=Ali+A2i
Ali=2x0,25x(0,5+1,9)/2+0,25x12=3,6(m?)
A2i= Aabcd-(Adi+2xA3i)=

Fax ¢, —05 - [(6"”6'4‘ szll e "t‘o’sax ¢t—05203x04+2x1/2x §, —05 X1/5x ¢, —o,5i(m2)

Thé tich trén mdi ddt tinh toan :

v, :%.li (m3)

+Véi [, : chiéu dai d6t tinh toan.

+ Trong lwong ddt tinh toan : DC; = V;.24 (KN)
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Chiéu ]
Thé tich | K.lwgng
. Miit , dai
bot it x(m) | ya(m) | y(m) | A(m) finh
toan(m) | dét(m® | d6ét(kN)
S1 | 375 | 320 | 250 | 10,20
S2 | 365 | 315 | 246 | 10,11 1 10,16 | 243,72
S2 | 365 | 315 | 246 | 10,11
KO S3 | 325 | 295 | 230 | 9,74 4 39,70 | 952,80
S3 | 325 | 295 | 230 | 9,74
K1 S4 | 285 | 278 | 216 | 9,44 4 38,36 | 920,64
S4 | 285 | 278 | 216 | 9,44
K2 S5 245 | 263 | 204 | 915 4 37,18 | 892,32
S5 245 | 263 | 2.04 | 9,15
K3 S6 21 251 | 1.95 | 8,89 3.5 31,57 | 757,68
S6 21 251 | 195 | 8,89
K4 S7 18 243 | 1.88 | 8,77 3 26,49 | 635,76
S7 18 243 | 1.88 | 8,77
K5 S8 15 2.36 | 1.83 | 859 3 26,04 | 624,96
S8 15 2.36 | 1.83 | 859
K6 S9 12 230 | 1.78 | 8,49 3 25,62 | 614,88
S9 12 230 | 1.78 | 8,49
K7 | S10 9 226 | 1.75 | 8,40 3 25,34 | 608,04
510 9 226 | 175 | 8,40
K8 | S11 6 223 | 172 | 837 3 25,16 | 603,72
S11 6 223 | 172 | 837
K9 | S12 3 221 | 171 | 8,30 3 25,01 | 600,12
S12 3 221 | 171 | 8,30
K10 | S13 0 220 | 1.70 | 8,29 3 2489 | 597,24
Tong | 33552 | 8051,88
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*Tinh toan d6t hop long & giita:

500

2000 3500 3500 2000

& e
g
%ﬁ 900
400 i
™|

DC,, = 8,29x2x24 = 397,92(KN).

2200

|

- Khéi luong dam duc trén da giao:

DC;= 8,29x14x24= 2785,44(KN)
- Vay tong khéi luong toan bo két cau nhip 1a:

DCy, =8051,88x4 + 397,92x3 + 2785,44x2

= 38972,16 (KN)
— Trong luong ban than dam chu trén mot mét dai :
DC =38972,16 /(50+80+50) = 216,512 (KN/m).
4.2. Tinh toan khdi lwgng mo:
Mo A:

2000 400

. 1800

1100

3000

5200

3000

. 1800

6000

2000
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TONG HOP KHOI LUQNG MO A

THE HAM TRONG TRONG
STT |TEN CAU KIEN| TIiCH LUQNG LUQNG LUQNG
(m3) [THEP(kN/m3)| THEP (kN) | BETONG(kN)
1 Bé mb 156 1 106,6 3744
2 Than mo 68,64 1 68,64 1647,36
3 Tuong dinh 6,72 1 6,72 161,28
4 Tuong canh 21,12 1 15,84 506,88
5 D4 tang 0,75 1.2 0,9 18
6 TONG 253,23 198,7 6077,52
TONG 6276,22
Mé B
400‘ 5000
é 3000 ;
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TONG HQP KHOI LUQNG MO B

THE HAM TRONG TRONG
STT |TEN CAUKIEN| TiCH LUQNG LUQNG LUONG
(m3)  [THEP(kN/m3)| THEP (kN) | BETONG(kN)
1 Bé md 156 1 106,6 3744
2 Than md 52,8 1 68,64 1267,2
3 Tuong dinh 5,76 1 6,72 138,24
4 Tuong canh 18,24 1 15,84 437,76
5 P4 tang 0,75 1.2 0,9 18
6 TONG 233,55 198,7 5605,20
TONG 5803,9
4.3. Tinh khoi lrong tru:
Céu tao Try T1 gidng tru T2
[ ‘11‘20’ L1000 , 1750 Gotm 1750, 1000 L’LO‘ ]
Cdu tao tru lién tuc
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TONG HQP KHOI LUQNG TRU T1,T2

S TEN ] HAM TRONG TRONG
T CAU TTII({: i LUONG LUQONG LUOQONG
T KIEN THEP(k THEP BETONG
(m3) N/m3) (kN) (KN)
1 B¢ tru 144 1 144 3456
2 Théan try 105,98 1 105,98 2543,5
3 ba ké goi 0,6 1,2 0,72 14,4
4 TONG 250,58 250,7 6013,9
TONG 6264,6
4.4. TINH TOAN KHOI LUQNG CAC BQ PHAN TREN CAU :
4.4.1 Trong luwgng lan can, tay vin.
=l
g
- Trong lugng tay vin bang 6ng INOX trén mot mét dai: DWy,= 0,04(kN/m).
- Trong luong lan can trén 1m dai: DW= 0,2.24 = 4,8(kKN/m).
= Trong luong lan can, tay vin:
DC,=DC,+ DCy.
= 0,04+ 4,8=4,84(kN/m)
4.4.2. Trong lweng ciia cac 16p phit ban mit cau:
L6p phu BT atfan :
DW,;=0,075. 24=1,8 (kN/m)
+Lép mui luyén:
DW,= 0,035.24=0, 84 (kN/m)
+L&p phong nudc:
DW;=0,004.11 = 0,044 (kN/m)
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=> Trong luong cua cac 16p phu ban mit cau:|
DW = DW; + DW;+ DW; = 2,684(kN/m)
4.5 TINH TOAN SO LUQNG CQOC TRONG BE MO, TRU:
4.5.1. Xac dinh sirc chiju tai tinh toan cua coc:
4.5.1.1-vdt liéu :
- Bé tong cap 30 c6 fc’ =300 kg/cm?2
- Cot thép chiu luc AIl c6 Ra=2400kg/cm2
4.5.1.2- Sttc chiu tdi cua coc theo vit liéu
Stic chiu tai ctia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai ctia coc theo vat liéu lam coc tinh
theo cong thurc sau
Py =¢.P,.
V6i P, = Cuong do chiu luc doc truc danh dinh c6 hoac khong c¢6 uon tinh
theo cong thic :
P, =¢.{m.myf (A - Ay +1,.A;}=0,75.0.85{0,85. f.".(A. - Ay) +
f,. Ay}
Trong do :
¢ = Hé so6 stc khang, ¢=0.75
m,,m, : Cic hé s6 di€u kién lam viéc.
f.” =30MPa: Cuong d6 chiu nén nho nhit cua bétong
f, =420MPa: Gidi han chdy déo quy dinh cta thép
A.: Dién tich ti€t dién nguyén cua coc
A =3.14x500°=785000mm?
A Dién tich clia cot thép doc (mm?).
Ham luong cot thép doc thuong hop 1y chiém vao khoang 1.5-3%. v6i ham
lugng 1.5% ta co:
A,=0.015xA =0.015x785000=11775mm?>
Chon c6t doc 1a ¢25, s6 thanh c6t doc cén thiét la:
N=11775/(3.14x25 /4)=24 chon 25 $25 A ,=12265.625 mm?
Vay stic chiu tai cia coc theo vat liéu la:
Py = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) =
1585.10°(N).
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Hay P, = 1585 (T).
4.5.1.3- Sttc chiu tdi cua coc theo ddt nén:
S6 liéu dia chat:
Lép 1: Cat hat nhdé mau xam vang
Lép 2: Cat sét mau xam vang déo
L6p 3: Sét mau xam xanh, xdm vang, déo mém
Lép 4: Sét mau xam vang, déo cing
L6p 5: Cat sét mau xam vang déo
LGp 6: D4 granit it niit né ran chac.
+) Siic chiu tdi cua coc theo ddt nén tai Mo A:
Stic chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thiic :
Q =% Q, =94,Q, +9,,Q C_
Trong do6 :
* Q,: Stc khang d& ctia miii coc (T) Q, =q, x A,
» Q, : Stic khang d& cua than coc (T) Q, =q,x A
" @, =0.55 hé s06 stic khdng d6 cua mii coc
"  ¢,=0.65 h¢ s6 sic khdng dd cua than coc
= @, : Stic khdng d& don vi ciia mili coc (T/m?)
» q, : Stic khdng d& don vi ctia than coc (T/m?)
= A,:Dién tich miii coc (m?)
»= A :Dién tich cha bé mat than coc (m?)
> Xdc dinh stic khdang don vi ciia mii coc (T/m?) va stic khang
miii coc Q
Miii coc dat & 16p cudi cung — da granit (c6 N = 91).Theo Reese va O’Niel
(1988) c6 thé udc tinh stic khdng miii coc don vi bang cdch st dung tri s6
xuyén tiéu chuan SPT , N,
Véi N < 75 thi q, =0,057N (Mpa)
Ta c6 stic khang miii coc don vi g, =0,057.55 (Mpa)

=3,135 (Mpa) = 313, 5 (T/m?)
Q,=313,5x3.14x 12/4=246,1 (T)
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> Xdc dinh stc khang don vi ciia than coc g, (T/m?) va siic khang than

coc Q,

Theo Reese va Wright (1977) Sitc khang bén don vi ¢, cla

than coc duoc x4c dinh theo cong thuc :

g, = 0,00021( N-53) + 0,15 v6i 53 <N < 100 (Mpa)

g, = 0,0028N v6i N < 53 (Mpa)

Lép 1 - cathat nho g, =0,0028 x 6 =0,0168(Mpa) =
1,68T/m?)

Lép 2 - cat sét g, =0.0028 x 5=0,014 (Mpa) = 1,4(T/m?)
Lép 3 - sét déo mém , chat vira g, = 0.0028 x 24 = 0.0672

(Mpa) = 6,72 (T/m?)
Lop 4 — sét déo ciing g, = 0.0028 x 39 = 0.1092(Mpa) =

10,92(T/m?)
Lop 5 —Catsét g, =0.0028 x 28 =0.0784(Mpa) =

7,84(T/m?)
LGp 6 - D4 granit ran chac g, = 0.00021(55-53) + 0,15 =

0.1504(Mpa) = 15,04(T/m?)

Bang tinh stic khdng than coc trong nén dat

L6p | Chiéu dai qs(T/m?) As(m2) Qs (T)
coc trong
16p dat (m)

1 2,76 1,68 8,6664 14,560

2 3 1,4 9,42 13,188

3 8,3 6,72 26,062 175,137

4 10,1 10,92 31,714 346,317

5 10,3 7,84 32,342 253,561

6 0,63 15,04 1,9782 29,752
Tong 35,09 832,514

Tird6 ta cé Siic chiu tai cua coc tinh theo diéu kién dat nén Q,
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Q,,A=0.55x3135+0.65x832,514= 71356 _
Tinh toan twong tu, xac dinh 1an luot stic chiu tai theo dat nén tai
Q,,B=637,16¢
Q, T1=75180
Q,, T2=55589¢
4.5.2. Tinh toan ap lwc thing ding tic dung 1én md va tru:
- Mb A va B cung d& nhip 44m nén tinh toan gidng nhau.
- Tru T1, T2 va try T3 cung d& 2 nhip 44m nén tinh toan gidng nhau.
+ Hé sb vuot tai :
DC:1,25
DW:15
LL: 1,75
PL: 1,75
+ Khéi lugng tru :  Tru T1 DC,= 6276,22(kN)
Tru T2 DC,= 5803,9 (kN)
+ Khéi lwvong mb:  DCa= 6264,6(kN)
DCg = 6264,6 (kN)
4.5.2.1. Ap luc tac dung 1én mé:
- Trong lugng ban thin md: DC"s = DCpe.1,25 =6276,22 .1,25=7845,23(KN)
- Trong luong két cau nhip, trong luong lan can tay vin, da via va céac 16p mat cau

truyén xudng:( Tinh tai giai doan I va giai doan II truyén xubng)
G,"= €25x DC +1,5x DW }sox% :

Trong do6:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 221,352 (KN/m)
DW: Tinh tai do 16p pha mat cau, DW = 2,684 (KN/m).
= G,"=7017,9 (KN).

- Trong luong do hoat tai:
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v S0 v

9,3kN/m
LTI T T T TPl

®

Pah Rg( Mo A,B)

Puong dnh hudng phdn lyc tai mo.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gy ra:
P, =y, xnx mx[(1+ IM)Zsl(Pi X yi)+9,3xa):|+2XT X yp X PLx @
i=1
Trong do:
7. :Hé s vuot tai ctia hoat tai, y,, = 1,75.
7o : Heé s6 vuot tai ciia tai trong nguoi, 7, = 1,75.
n - S6 1an xe, n =2.
m :Hésblan xe, m= 1,0
(1+IM) = 1,25: Hé sb xung kich.
P; : Tai trong cua truc xe
Yi : Tung d§ duong anh hudng twong img dudi truc banh xe p;.
o : Dién tich duong anh hudéng, © = 25
T : Bé rong duong ngudi di, T=2 m.
Vay: P;=1,75x2x1x{1,25 x (145 x 1+145 x 0,9+35x 0,8) +
+9,3x25}+1,75x2x2 x4,4x25=2911,56 (KN).
= P; =2911,56 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong 1an + ngudi gay ra:
P, =yLanxm>{(1+ IM)EZZ(Pi X yi)+9,3><a)}+2><T Xy XPLx®
i=1

Trong do :
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7., : Hé sd vuot tai clia xe hai tryc thiét ké, y, = 1,75
Vay : P,=1,75x2x1x{1,25x (110 x 1+110 x 0,97) + 9,3 x 25} + 1,75 x 2
X

2x4,4 x 25 = 2531,81 (KN).

= P, =2531,81 (KN).
So sanh ta chon gia tri cta hoat tai la: P; = 2911,56 (KN).
Vay tong tai trong tic dung 1én mé cau la:

Ap™ = DCY ¢ + G, + P, = 7845,23+7017,9 +2911,56 = 17774,69(KN)

— Ap™ = 17774,69 (KN).

4.5.2.2. Ap luc tac dung Ién tru:
Ap luc tac dung 1én tru T1:
- Trong lugng ban than tru T1:
DC";; = DCy'* X 1,25 = 6264,6 x 1,25 = 7830,75(KN)
- Trong luong két cau nhip, trong lugng lan can tay vin, d4 via va céac 16p mat cau
truyén xubng:( Tinh tai giai doan I va giai doan II truyén xudng)
G,"= €25x DC +15x DW %65
Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC =221,352 (KN/m)
DW: Tinh tai do 16p phii mat cau, DW = 2,684 (KN/m).
= G,"= 18246,54 (KN).
- Tai trong do hoat tai: Trudng hop xép 1 xe

) 50 ) 75

w
P w
110kNﬂ1 10kN

43 43
e —

145KNW 9,3 kN/m
ITUVITTUT IOV T DT UL

Dah Rg (T1,T2)
0,9 Mﬂo,gs ®

Duwong anh hwong phan lyc tai tru T1.
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+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gy ra:

3
P, :;/Ll_xnxmx[(l+ "Vl)Z(P. X yi)+9,3xa)}+2xTx7/P,_ xPLx @
i=1
o : Dién tich duong anh huong, o = 62,5
Vay: P;=1,75x2x 1 x {1,25 x (145 x 1+145 x 0,9+35 x 0,95)
+9,3x62,5}+1,75x2x2x4,4x62,5=5310,16 (KN).
= P; =5310,16 (KN).

+ Tai trong do xe hai truc thiét ké + tai trong lan + nguoi gay ra:
2
P, =}/Lanxm>{(1+ ”Vl)Z(P. X yi)+9,3xa)}+2xT X ¥p X PLx @
i=1

Vay:  P,=175x2x1x{1,25x (110 x 1+110 x 0,99) + 9,3 X 62,5} +
+1,75X2 X2 X 4,4 X 62,5 = 4917,07 (KN).
— P, = 4917,07 (KN).

Truong hop xép 2 xe tai:
L 50 L 75 )
] ]
) 15 L
L4343 1 143,43
145KNW 14SKNW 9,3 kN/m
OO T OO L T LT T T s
0.9 1 095 @ o74] 069 089

Hinh 1.3.9: Duong anh huong phan lyc tai tru T1.
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gy ra:
3
P :0,9><;/Lan><m>{(l+ IM )Z(P. X yi)+9,3><a)}+2><T Xy XPLxo
i=1
o : Dién tich duong anh hudng, ® = 65
Vay: P3=0,9x1,75x2x1x{1,25x (145 x (0,9+1+0,74+0,69)+35 x
(0,95+0,65) + 9,3 x 62,55} + 1,75 x 2 x 2 X 4,4 x 62,55 = 5877,66(KN).
= P3 =5877,66 (KN).
So sanh ta chon gia tri ctia hoat tai la: P3 = 5877,66 (KN).
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Viy tong tai trong tac dung 1én tru T1 Ia:
Aot = DC" + G+ P; = 6480,625+18246,54 +5877,66 = 30604,83 (KN)
= Ap'" = 30604,83 (KN).
Két qua ap luc tinh toan
Mo A
17774,69

Mo B
17160.64

Thong sb
Ap(kN)

Tru 1l
31954,96

Tru 2
31954,96

4.5.3. Xac dinh so lwgng coc va bo tri cgc cho mo, tru cau:

4.5.3.1. Xdc dinh sé lwong coc:

A
Cong thure tinh toan : n= p’.?p
tt

+B: hé so ké dén tai trong ngang;
+p=1,2 cho tru ,= 1,4 cho m&(mo6 chiu tai trong ngang 16n do ap luc ngang
cuia dat va tac dung cua hoat tai truyén qua dat trong pham vi ling thé truot cuia

dat dap trén mo).

Tinh todn s6 lugng coc

Cau Chon
kién Ap(kN) Ptt(kN) B n( coc) coc
Mo A 17774,69 7135,6 1,4 3,5 8
M6 B 17160,64 6371,6 1,4 3,8 8
Tru 1 31954,96 7518,0 1,2 5,1 8
Tru 2 31954,96 5558,9 1,2 6,9 8

4.5.3.2.Bé tri coc trong mo va tru:

B tri tai md A,B :

6000

L1250 900 L 500 L 200 L1250

13000
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- B tri tai tru T1, T2:

6000
3000

1500
* 1

1500
1 i

L1500 4 000 L 000

000 1500

12000

BANG TONG HQP KHOI LUQONG PHUONG AN III

STT EEITJ HANGLI}%%C VAT | poN VI KHOI LUONG
1 BT Két Cau Nhip m3 3897,3
2 Nhip Cot Thép Thuong tatn 468,16
3 Thép Cuong Bo Cao taun 184,00
4 . Bé Tong M6 M300 m3 1687,92
5 Mo Co6t Thép Thuong taun 72,29
6 Bé Tong Tru m3 995,43

Tru .

7 Cot Theép Tru m3 41,48
8 Coc K- Bé Tong Coc M300 taun 3072
9 Nhoi Cot Thép Coc taun 128
10 Ban Bé Tong m3 20,52
11 Giam Tai Cot Thép m’ 1,23
12 Bé Téng m? 3,96
13 LC-TV Ct Thép taun 0,40
14 Ong Inox taun 1,41
15 Go& Chin Bé Tong m3 29,70
16 Bénh Cot Thép m3 2,97
15 L6p Phu BT Nhua m2 193, 60
16 MC L&p Phong Nude m2 193,60
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CHUONG 5
SO SANH CHON PHUONG AN
Dé tim ra phuong 4an téi vu trong cac phuong 4n di dua ra & trén thi ta phai tién
hanh phéan tich, so sanh, lya chon gitta cac phuong an dé dua vao céc chi tiéu chu
yéu sau:
- Chi tiéu v& gia thanh cong trinh.
- Chi tiéu vé diéu kién thi cong
- Chi tiéu vé diéu kién khai thac, sir dung
- Chi tiéu vé mat my quan
- Chi tiéu vé yéu td chinh tri - kinh té - vin hod - x4 hoi, du lich..
5.1. So sanh vé gia thanh cong trinh:
- Phwong an 1: Cau dam lién hop nhip gian don.
+ So do cau : 4x44 m.
+ Tong gia thanh cong trinh: 13.845.002.41 dong.
- Phwong 4n 2: Cau dam BTCT DUL,Dam I nhip gian don.
+ S0 dd cau : 5x35 m.
+ Tong gia thanh cong trinh: 16.871.177.04 dong.
- Phwong an 3: Cau dam lién tuc:
+ S0 d6 cau : (50+75+50) m.
+ Tong gia thanh cong trinh: 26.865.924.91 dong.
5.2. So sanh vé diéu kién thi cong:
5.2.1. Phwong an 1: Cau dam thép lién hop ban BTCT.
* Uu diém :
- Kha nang vuot nhip 16n
- Két cAu nhe.
- Do chiu luc théng ding nén md tru ¢6 ciu tao nho, tiét kiém vat liéu.
- Tan dung dugc vat lidu va ngudn nhan luc dia phuong.
* Nhwoc diém :
- Thi cong phtrc tap hon phuong én 2.
- Thot gian thi cong thuong kéo dai.
- Cong tac bao dudng kho khan ton kém.

- Cau rung manh khi c6 hoat tai.
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- Tudi tho cong trinh thap.
5.2.2. Phwong 4n 2: Cau dam BTCT DUL, Dam I nhip gian don.

* Un diém :

Uu diém 16n nhét cua phuong an nay khi xét dén diéu kién thi cong 1 cong nghé
thi cong quen thudc va don gian. Cac van khudn cé thé duoc sir dung nhiéu lan.
Thi cong lao dim trén gian mat thira nén khong bi anh hudng thong thuyén va
khong phu thudc vao didu kién thuy van. Thém nita thoi gian thi cong nhanh nén it
bi anh hudng bai thoi tiét xau. Tuy nhién phai xem xét dén sy 6n dinh cia gian mut
thira va cong tac sang ngang dam

* Nhwoe diém :

- Két cau kha ning
- Kha ning vuot nhip ngan, do d6 sd tru thi cong nhiéu dan t6i anh huong dong
chay cta song
5.2.3. Phwong an 3: Cau dam BTCT lién tuc (50+70+50)m.
*Uu diém:
- Kha nang vuot nhip 16n do biéu ¢6 mémen hai dau
- Do chiu luc théng ding nén mb tru co ciu tao nho, tiét kiém vat liéu.
- Tan dung duogc vat liéu va nguén nhan lyc dia phuong.
- Hinh déng kién trac dep
- Str dung duoc cac cong nghé thi cong tién tién
*Nhuoc diém:
- So d6 két cau siéu tinh nén rat nhay cam véi nhiing tac dong nhu md tru bi
lan, su thay d6i cia moi trudng
- Thi cong doi hoi cong ngh¢ cao, tuan thu theo mot qui trinh nghiém ngat doi
héi su chinh x4c cao trong thi cong
- St dung nhiéu thép cuong do cao anh hudng nhidu t6i gia thanh cta cong
trinh
- Thot gian thi cong thuong kéo dai.
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5.3. So sanh phwong 4n theo diéu kién khai thac sir dung :
5.3.1. Phwong an 1:
* U diém :
- Két cAu nhe.
- [t can tro dong chay cuia song .
* Nhwoc diém :
- Tubi tho ctia cong trinh thap.
- Trong giai doan khai thac st dung phai thuong xuyén duy tu bao dudng

- Chiu su tdc dong ctia mo1 truong rat 1on.

5.3.2. Phwong an 2:
* Uu diém :
- Chat luong khai thac tot
- Tudi tho cua cong trinh cao
* Nhuoe diém :
- So dd cau gian don nén viéc b tri nhiéu khe co gian 1am cho viéc giao
thong khong dugc ém thudn.
5.3.3. Phuong an 3:
a) Uu diém :
- Xe chay ém thuan
- Chat luong khai thac tét
- It can tro dong chay ciia song
- Tudi tho cua cong trinh cao
b) Nhuwoe diém :
- Khi mdt bd phan ctia cong trinh bi hu hdng s€ gay anh hudng dén toan bo
cong trinh, mat khac khi mot by phan ctia cong trinh gdp phai su ) hay mudn m&
rong cau thi rat khé khan
5.4. So sanh vé yéu t6 my quan
Vé phuong dién kién trac: Phuong an cau lién tuc ¢6 nhiéu vu diém hon cau
bé tong va cau lién hop nhu:kiéu dang dep thudng dugc st dung dé tao kién tric

my¥ quan cho thanh phé hay thi tran.
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5.5. So sanh vé yéu to chinh tri - kinh té - vin ho4 - xi hdi, du lich:

Néu nhin vao xu thé cua thoi dai va tuong lai cua tinh : vé1 mdt nén kinh té
dang trén da phat trién, d6i sdng nhan dan ngay cang duogc cai thién, nhu cau vé doi
song tinh than ngay cang duoc nang cao thi viéc xdy dung cdu cd tinh my thuat
nhu ciu trong phuong 4n 3 lai c6 mot y nghia 16n, phi hop véi xu thé mai, gop
phan tao diéu kién cho nganh du lich phat trién, thuc ddy giao luu kinh té - van hoa
gifta cic ving véi nhau... Tuy nhién véi mirc sdng cta nguoi dan hién nay ciing
nhu trinh d6 k¥ thuat ciia chung ta thi viéc xdy dung cau BTCT DUL 1a hop li hon
ca.

5.6. Két ludn va Kkién nghi :
- Bén canh nhiing van dé néu trén con dic biét chu ¥ cong trinh xay dyng nham
muc dich giao luu kinh té ctia ving vé6i cac khu vuc xung quanh, van dé kinh té
duoc dit 1én hang dau.

- Nhu vy qua viéc phén tich trén ta bang két qua so sanh so bo sau :

STT Chi tiéu so sanh PA1 PA2 PA3
1 Kinh té - gia thanh ++ + _
2 Diéu kién thi cong ++ + :
3 Diéu kién khai thac - + +
4 Tinh thim my + - ++
5 Céc van dé khac + - +

— Qua viéc phan tich trén ta chon phuong an 1 1a phwong 4n tdi wu hon ca.
n6 dap tmg yéu cau giao thong t6t hon va dap ung duoc yéu ciu my quan. Vi vay

kién nghi (nhiém vu) diing phuong an II dé thiét ké k§ thuat.
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PHAN II : THIET KE KY THUAT
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CHUONG I : TINH TOAN BAN MAT CAU

1.1.Céu tao ban mit ciu
Ban mit cau c6 cu tao :
-Phén bé tong cdt thép day 200mm
-Lép phong nude day 4mm
-Lép mui luyén trung binh day 35mm
-L&p phu bé tong asfan day 75 mm
BE TONG ATPHAN: 75mm

TANG PHONG NUGC: 4mm
LGP MUI LUYEN DAY TB: 35mm

LGP BTCT DAY : 200mm

1.2 xac dinnh tinh tai

Tinh cho 1 mm chiéu rdng cua dai ban

1.2.1.Trong lugng ban than mat cau phﬁn ké 2 canh:
Ws = Hg. y ¢ =200.2,4.10° = 480.10"°(N/mm)
Trong do:  yc: trong lugng ri€éng cua ban mat ciu

v =24 (T/m%) = 24(KN/m®) = 24.10°(N/mm?®)
1.2.2. Trong lugng ban mut thura :
Wy = Hg. v ¢ = (Hg + 80).y ¢ =(200+ 80)y ¢
2> W, =280.24.10 ° = 6720 .10° (N/mm?)

= 672. 10°(N/mm?)
1.2.3.Trong lugng cua 16p phu :
Wow= Hpw . Yow

+ L&p phu BT atfan :

Wowi= 75. 2,4.10°=1,8.10"% (N/mm)
+L6p mui luyén:

Wow,= 35.2,4.10° = 0,84.10° (N/mm)
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+L&p phong nudce:
Wows= 4.1,1.10” = 0,044.10" (N/mm)
= Wpw= Wpw1 + Wowz + Wpws = 2,68.10° (N/mm)= 268.10"° (N/mm)

1.2.4. Trong lugng cua lan can:

180
ﬁH

Xi Ai
o
AN

3 L
© <

50, L

S 500, ¢
a

i

- Trong lugng tay vin bang 6ng INOX trén mot mét dai: Py,= 0,04(N)

- Trong lugng lan can:
P =[(650.180 )+(500 -180).115+50.215 +320.50/2 +(500-230) .215/2 ] . 24.10°

=4,8 (N)
= Trong luong lan can, tay vin:
P, = 0,04+ 4,8=4,84(kN/m)
1.3.Tinh ndi lwc ban mit ciu:
- So db tinh cia BMC 1a 1 dai ban ngang duogc gia thiét Nhu 1dam lién tuc ké 1én
cac gbi ctng 1a cac dam chit

- Noi lyc tinh cho dai ban ngang c6 chiéu rong Imm
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1.3.1.Ngi lue do tinh tai
1.3.1.1 Noi1 lyc do BMC W4

Ws

H o) JEOS

k 1200 ” 2400 2400

V00 = Ws.W.S = Wg.0,3928.5

= 480. 10™ 0,3928.2400 =4,53(N/m)
Maos = Ws.w= W4.0,0772.5

= 480. 10 0,0772.2400°

=2134,43 (Nmm)
Mago = Ws.w= Ws.(-0,1071).52
480. 10”° .(-0,1071).2400?
-2961,10 (Nmm)

1.3.1.2 No1 Luc do ban hﬁng

| L ~ S “ S 52
L
V200 = WoWL = Wo( 1+0.635. g )L
= 672.10°. (1+0.635. 7 -)1200 =10,62 (N)
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2
Mago = -Wo.L 2 /2= -672. 10°. 1220 = -4834,4 (Nmm)

Maos = Wo.W.L? = 672. 10™ .12002.(-0,2460) = -2328,24 (Nmm)

Mago = Wo.w.L2 = 672. 10 .1200%.( 0,1350) =1306,36 (Nmm)

1.3.1.3 Noi luc do lan can,tay vin .

Pb
150 | | L1 -2
L
Voo = Py, ( 141,270 E) - 484 (1+1,270. 2%~ 75 ()
2007 T g = 24007

My = Pp.(-1.L ;) = 4,84.(-1200) = -5808 (Nmm)

Myo4 = Pp.(-0,4920.L ;) = 4,84.(- 0,4920.1200) = -2857,54 (Nmm)

Msgo = Pp.(0,27.L ;) = 4,84.( 0,27.1200) = 1568,16 (Nmm)

1.3.1.4.N6i luc cho 16p phu

| NN

700 2400

2400

L
V0o = Wow.[ ( 1+0.635. ?2 ).L, + 0,39285]

.
=268.10".[ ( 1+0.635. %).700 +0,3928.2400] = 4,7(N)
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Mag0 = Wpw.(-0,5) L,? = 268.10° . [(-0,5).700°] = -656,6 (Nmm)

Maos = Wpw.[ (-0,246).L, %+ 0.0772. S 4
=268.10.[ (-0,246). 700 *+ 0,0772. 2400 4]

= 868,67 (Nmm)

M300 = WDW[ (0,135)L2 2+ (-0,1071) SZ]
= 268.10°.[ (0,135). 700 2+ (-0,1071. 2400 %= -1475,99 (Nmm)

1.3.2.N0i lwe do hoat tai
1.3.2.1- Tinh ban ké 2 canh. (ban ndm giira 2 sudn dam)
a) Momen duong 16n nhat do hoat tai banh xe
+ Chi tinh ndi luc véi tai trong truc sau cua xe 3 truc, khong tinh tai trong Ln
(S =2400 ( mm) <4600 ( mm))
+ V6i cdc nhip bing nhau (S), Momen duong 16n nhat gan dung tai diém 204
+ Chiéu rong tinh todn cua dai ban khi tinh M(+)
Sy, =660 + 0,55.S (mm)
= 660 + 0,55.2400 (mm)
= 1980 (mm)
* Truong hop 1: Khi x€p mot lan xe:

1800

23 W DAH M204
o g3
M,ps =m(y, +y,)S .W/S,, (N.mm/mm)
Vé6iy,=0,204 ; y,=-0,0205
Trang 127
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V6i: mlahésélanxe=1.2
W=725KN => M,,=1,2(0,204- 0,0205)2400.72,5.10%/1980
=19350,91 (N.mm)

* Truong hop 2: Khi xép hai lan xe:

1800 1800

>=1800
m — m B —— |

——T T [ [ TrT——
DAH M204

0.0155 §
0.0254 §
-+

0.0157 S

0.204 S

Khoang céch 2 xe 1a 1200 1a gid tri min, c6 thé ting lén dé l1ay hiéu tng max
nhat
Mo, =m( >y )S*W/S,
Véim=1;y, =0,204; y, =-0,0205; y; =0,0; y, =0,0157
=> M, = 1.(0,204- 0,0205+0,0+0,0157).2400.72,5. 10° /1980 =17505,45
(N.mm).
Trong 2 TH ta 1y M,,, = 19350,91 (N.mm). =>Vay TH xép 1 lan xe dugc khong
ché.
b) Momen am 16n nhat do hoat tai banh xe
+ Thuong momen am 16n nhat dat tai géi 300
+ Chiéu rong tinh todn cua dai ban khi tinh M(-) :
S, =1220 + 0.25*S = 1220 + 0,25.2400 = 1800 (mm)
* Truong hop 1: Khi x€p mot 1an xe:
Puong anh hudng c6 tung do 16n nhat tai 206
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1800

s
;
?

R —
» » » I N I =
g g £ DAH M30(

Mg = m( Z yiM )IS¥W/S,,
Hé s6 lan xe m = 1,2: y, = -0,1029; y, =-0,0775

M, =-1,2(0,1029+0,0775).2400.72,5.10%/1800 = -20926,4 (N.mm)
* Truong hgp 2: Khi x€p hai lan xe:

1800 1800

” » « A 1 I [T T
%W g g E DAH M300

My, = m( Z yi ISE*W/S,,
Véim=1;y, =0,1029; y, =-0,0775; y, =0,0; y, =-0,00415
=>M,qo = 1.(-0,1029- 0,0775+0,0-0,00415).2400.72,5.10° /1800 =-
17839,83(N.mm)
Trong 2 TH ta lay M;,, = -20926,4 (N.mm). =>Vay TH xép 1 lan xe dugc khong
ché.

¢) Luc cét 16n nhat do hoat tai banh xe
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Luc cat 16n nhat tai g6i 200

* Truong hop 1: Khi x€p mot lan xe:

Vao=m(D Y/ )W/S;, Véim=12;y, =1;y,=0,1672
S,’=1140+0,833X=1140+0,833.200=1306,6(mm)
=> V0 =1,2(1+0,1672).72,5.10%/1306,6 = 77,71(N)
* Truong hgp 2: Khi xép hai lan xe:

Voo =m(2 Y IW/S,,
Véim=1;y, =1;y,=0,1672; y; =0,0; y,=0,0106
=> Voo = 1(140,1672+0,0+0,0106).72,5. 10%/1306,6 = 65,30 (N)
Vay chon V =77,71 (N)

Be 300

Diéu kién tinh M" ban hang :
X=L-Bc-300>0
Trong truong nay X =1200 -500 -300 = 400(mm)

1.3.2.2- Tinh ban hang (mut thira):

X

Vay TH 1 lan xe dugc khong ché. W
L

Chiéu rong tinh toan ctia dai ban
S,,’=1140+0,833X=1140+0,833.400=1473,2(mm)
Ma=m.W.y/S,,°=1,2.72,5.10% .(-0,10) /1473,2=-5,91 (N.mm)
1.3.3. T6 hop noi luc cia ban:
Noi luc cudi ciing phai dugc t6 hop theo cac TTGH
- TTGH cuong do 1:
M= n*[ Vo1 (MwstMyotMpy) + VpMypy + 110 (IMM ]
V= 0 *[ei(Vwst Vot Vi) + ¥e2Vivow + Y AM) V]
Trong do:
- n =0,95: Hé s6 di€u chinh tai trong
- vp, - Hé sO vuot tai cta tinh tai 1: yp, = 1,25; vp, =0,9
- Yp, - HE 80 vuot tai ctia tinh tai 2 : yp, = 1,5;  vp, = 0,65
( Cac hé s0 yp< 1 khi no6i luc do tinh tai va hoat tai ngugc dau)
- vL = 1,75: Hé s6 vuot tai cua hoat tai
- (IM) : Hé s6 xung kich cua hoat tai ( chi tinh véi xe 6t6) = 1,25

+ Mys; Vws @ Momen va luc cét do trong luong ban mat ciu
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+Wywo; Vwo  : MoOmen va luc cit do ban hing
+ Mpy; Vi, : Momen va luc cat do lan can,tay vin
+ Mypw: Vwpw : MoOmen va luc cit do 16p phu
+ M;;; VL : Momen va luc cit do hoat Tai xe
V00 =0,95[1,25(4,53+10,62+7,5) +1,5.4,7 +1,75.1,25. 77,71] =195,09(N)
M,,=0,95[1,25(-4834,4-5808)+1,5.(-656,6)+1,75.1,25.(-5,91)]=-
13585,79(N.mm)
M,,=0,95[1,25.2134,43+0,9(-2328,24-
2857,54)+1,5.868,67+1,75.1,25.19350,91]
=39552,26 (N.mm)
M;,=0,95[1,25.(-2961,10)+0,9.(1306,36+1568,16)+1,5(-1475,99)+1,75.1,25(-
20926,4)]
=-49104,79 (N.mm)
- Theo TTGH stt dung :
M, = My + My, + Myp, + Mypy + AIM)M; ¢
TTGH st dung chi c6 hé s6 xung kich do xe tai, cac hé s6 khac déu bang 1.
Voo = 4,53+10,62+7,5 +4,7 +77,71.1,25 =124,49(N)
M, = -4834,4-5808-656,6-5,91.1,25=-11306,39(N.mm)
M,,=2134,43-2328,24-2857,54+868,67+19350,91.1,25
=22005,96 (N.mm)

M,,,=-2961,10+1306,36 +1586,16-1475,99-1,25.20926,4
=-27702,57 (N.mm)

1.4.Tinh toan cot thép va kiém tra tiét dién
1.4.1. Tinh cot thép:
Cuong do vat liéu:
Beé tong : . = 30 MPa
Cot thép: f, = 400 MPa

L&p bao vé 14y theo bang [A5.12.3.1]
Chiéu day tinh todn cta ban h,= (hy, — 15)=200-15=185mm
Trong d6: - L6p bao vé phia trén bé tong day 30 mm
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-L6p bao vé bé tong phia dudi day 25 mm
Gi4 thiét ding thép N° 15 ; d, =16mm; A, =200 mm?
- d" =h;-25- d, /2 =185-25-16/2 =152 mm
-d =h;-30- d,/2 =185-30-16/2 = 147 mm
Tinh cot thép chiu m6 men duong :
M

u

Ac=
>~ 330d
M,: Mobmen theo TTGH CD 1
d: Chiéu cao c6 hiéu ( d"hoacd tuy theo khi tinh thép chiu M* hoac thép chiu
M-

_ 39552,26
~ 330.152

Theo phu luc B,bang 4 chon N° 15a 200mm ;c6 A, =1,000 (mm?)

Aq = 0,78 (mm?)

Tinh c6t thép chiu m6 men am :

M, 4910479

9 u

.= - =1 (mm?)
330d -  330.147
~Theo phu luc B,bang B4 chon N° 15a 200mm ;c6 A’ = 1,000 (mm?)

2- Kiém tra c6t thép
2.1- Kiém tra diéu kién ham lugng c6t thép:
Kiém tra cho c6t thép chiu momen duong:
Phai ki€m tra ca CT lu6i trén va CT lu6i dudi cia BMC
+ Kiém tra ham lugng thép t6i da:
CT 16n nhat bi gidi han bdi yéu ciu vé do déo dai ¢ <0.42d hoac a<0.42 g, d
Kiém tra do déo dai:
. Adf,

= =Y <042B,d V6i b= Imm
0.85f b

/
Trong d6 B, = 0.85 - 0.05 (fc ; 28) =0,85-0,05. [30;28j=0,836

[ 1,00.400

=15,68 < 0,42.0,836.152 =49,85 (mm)
0,85.1.30

=> Pam bao yéu cau
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+ Kiém tra hAm luong thép t6i thiéu:

.
p = iz 0.03 —
b.d f,
1
P _1000 =6,58.10°° >o,03£=2,3. 10
1.152 400

=> Pam béo diéu kién
+ Kiém tra hAam lugng CT phan bo:

%CTPB = @ < 67% CT tl,nh tOén

5

Trong d6 S, 1a chiéu dai ¢6 hiéu ctia nhip ban = S - by, pc= 2400-200 =2200 (mm)

= =82%. Dung 67%

Vay bé tri A =0,67.1,00 = 0,67 (mm?)
+ Pbi voi cbt thép doc bén dudi cung dung N° 10a 150 (mm)
C 6 A, =0,75 (mm?)
+ Kiém tra cdt thép chiu momen am
Kiém tra ham lugng cot thép t6i da
AT,

=SV <042
2= o5t = 42

+b=1mm; B,=0,836

a= 2000400 15 68 < 0.42.0,836.147 =48,1 (mm)
0,85.30.1

=> Pam bao yéu cau

+Kiém tra ham luong cot thép tbi thicu

A fe
p = —>0.03 —

bd ™~ f,
1,000 30

p =— =6,8. 10°>0,03. — =2.3.103
1.147 400

+ Kiém tra hAm Iuong CT phan bo:
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% e = 3840 <67% CT tinh toan

5 S

Trong d6 S, 1a chiéu dai c6 hiéu ctia nhip ban = S - by, pc= 2400-200 =2200 (mm)

= = 82%. Dung 67%

Vay bé tri A, =0,67.1 = 0,67 (mm?)

+ Dbi véi cbt thép doc bén trén cung dung N° 10a 150 (mm)
C 6 A, =0,75 (mm?)

2.2- Kiém tra cudng do theo momen:

Phai kiém tra c4 bién trén va bién dudi cia BMC

L&y momen véi tam ving nén cia BMC

Cong thuc ki€m tra:
a
PAGA-7) = M, Véi ¢ = 0.9

15,68
M, =0,9.1,00400,(152 - = =)= 482976 (N.mm)

M, =39552,26 (N.mm)

= M, =48297,6(N.mm) > M, = 39552,26 (N.mm)

=> Pam bao yéu cau.

2.3- Kiém tra nit:

+ Kiém tra cho momen duong :

Nut dugc kiém tra bing céch gi6i han tng suit kéo trong c6t thép dudi tac dung clia
tai trong st dung fg, nho hon ting suat kéo cho phép fg,

fg < fs, < 0.6 1,

Trong do:

*fs=l’l—><y

CT
(Ung sudt kéo trong c6t thép ; D€ tinh ting sut kéo trong c6t thép ding momen

theo TTGHSD vé6iy = 7)

E g 2.
-n= E—s (He so quy doi tu thép sang BT)

c

Modun dan héi ctia cot thép Eg= 2.10°MPa
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Modun dan héi cita bé tong Ec = 0.043 72 [f.
Trong dé y. =2400 (Kg/m?®); f{ =30
— E.=0,043.2400°./30 =27691,465 (Mpa)

E 2.10° ; ..
-n=—=—"—"—__ =772 = chonn=7 (Hé so quy doi tir thép sang BT
E, 27961465 i (HE 56 quy p sang BT)

- M: Momen u6n tinh theo TTGH SD
M = Mys+ My + Mpy, + Mypw + 1.25M;
- Icr: MOomen quan tinh cua tiét dién nit (Tinh theo DPTHH ti€t dién nit)
+ Gia thiét x < d’
d =152 (mm); b=1 (mm); h, =H, -15=200-15 = 185 (mm)

Lay momen tinh doi véi truc trung hoa:

0.5bx2 = n A, (d'=X) + nAg(d-x) (1) b
Giai pt tim X. T IX] q
(1)< 0.5.1.x2=7.1.(38-x) + 7. 1.(152 - x) — ]
d S
—ox, = 372 <d =38 (T/M) H;
X, = -66,32<0 (loai) A
3
— I = +nA,(d'-x) ? + nAg(d-x)?
3
S T = 23020 17 1,38 -37.2)247. 1.(152 - 37.2)°

— I =94045,3 (mm*)
+ Tinh tng suat kéo :
M

fs=n y

Trong do :
- M : Momen uon 6 TTGHSD 1
-y =d-x=152-37,2=104,8 (mm)

22005,96

104,8 = 171,17 (N/mm?)
94045,3

= fs = 7.

+ Tinh tng suat kéo cho phép :
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Trong do6 :
- z :Tham s6 chiéu rong clia vét niit trong diéu kién moi truong khac nghiét.
z=23000 (N/mm)
- d. : Chiéu cao tinh tir thd chiu kéo xa nhat dén tim thép gan nhat. d = 33 mm
- A : Dién tich bé tong c6 cung trong tam véi cot thép chiu kéo
A=2d..S v6i S=200(mm) - budc thép
= A =2.33.200= 13200 (mm?)

23000

s = 3313200p7 oot (Mpa)

Lai ¢6 : 0,6f = 0,6.400 = 240(Mpa)
Theo di¢u kién gia thi€t ban dau : fg < f, < 0.6 f,
fs = 171,17 < f5,=303,41 > 0,6 f, =240 (Mpa)
lay fs,=0.6f,=0,6.400 = 240 (Mpa) > f; = 165,40 (Mpa)
= Pat
+ Kiém tra cho mémen am :
- LAy mdémen tinh d6i vdi truc trung hoa:
Tuong ty phan trén ta ¢ phuong trinh:
(voix>d)
0.5bx*+ (n - 1) Aj(x —d')=nAq(d - x)
0,5.1.x% + 6. 1.(x-33) =7. 1.(147 - x)
0,5x°+13x-1190=0
Giai phuong trinh tim duoc x = 36,75 >d' =33 = (T/M)

3

bX ' 2 2
— Iler= ? + (n- 1) A(x—d')"+ nAg(d-x)

3
=% +6.1.(36,75 - 33)% +7.1.(147 - 36,75)?

— I =101714,2 (mm*)

+ Tinh ting suat kéo :
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f =n.ﬂ.
ICT

y
Trong do :
- M : Momen uén 6 TTGHSD 1
-y =d-x=147-36,75 = 110,25 (mm)

27702,57

L= 110,25 =210,19 (N/mm?)
101714,2

= fs =7

+ Tinh tng suat kéo cho phép

Trong do :
- z :Tham s6 chi€u rong cua vét nit trong diéu kién moi truong khac nghiét.
z=23000 (N/mm)
- d. : Chi€u cao tinh tir thé chiu kéo xa nhat dén tim thép gan nhat. d = 38 mm
- A : Dién tich bé tong c6 cung trong tam véi cot thép chiu kéo
A=2d..S v6i S =200(mm) - budc thép
= A =2.38.200=13200 (mm?)

= fg, = —23000 _ _ 276,17 (Mpa)

38.15200 3
Lai c6 :0,6f = 0,6.400 = 240(Mpa)
Theo diéu kién gia thi€t ban dau : fg < fg, < 0.6 f,
fs = 210,19 <f5, =276,17> 0,6 f, =240 (Mpa)

lay fs,=0.6f,=0,6.400 = 240 (Mpa) > f5 = 206,98 (Mpa)
= Pbat
3, B6 tri cbt thép:
- D6i v6i cbt thép ngang bén dudi chiu moémen (+) ta ding @16 a 200.
- Dbi voi ¢t thép ngang bén trén chiu momen (-) ta ding @16 a 200.
- Dbi voi cbt thép doc bén dudi ta dung @12 a 150
- Dbi voi cbt thép doc bén trén ta ding @12 a 150
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$12 al50 ¢$16a 200

A /
| L I I I B
2(|)0 E * . i?
| ¢ 12 al50 / \ $16a200
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CHUONG II : TINH TOAN NOI LUC DAM CHU

2.1.Tinh néi luwc dam chu:

Dam cht 1a dam bé tong du tng luc tiét dién lién hop cang sau, khi tinh noi luc chi

tinh cho 1 dam bat loi nhat, cic dam khac thiét k€ theo dam doé.

MAT CAT NGANG DAM
1/2 MAT CAT TREN TRU 1/2 MAT CAT GIUA NHIP
| 12000
00 N %
5500 4 5500 |
2% _ 2%
o .
1950
| 1200 | 52400 | 1200 |
MAT CAT 1/2 DAM CHU
100 105
| S
E 200 Z

30, 8600 | 8600

2000 , 1000

600
EN
DN

SVTH : Vi Xudn Chién — Lop XD1301C Trang 139



Do dn tot nghiép Khoa xdy dwng cau dwong

MAT CAT- 100 MAT CAT- 105
00 600 00 W ?\

970
1750

600

200 200
1

600
600

H=1,95m
H,=0,2m
b,=0,2m
2.1.1.Tinh tii cho 1 dim:
2.1.1.1.Tinh tai giai doan 1 (g,) - (giai doan cing kéo cdt thép DUL):

1 1
H= 72 L= 72.35=1.95um) - Chon H=1,95m) ; H,=02 (m)

As= [(H - Hyb,, + (0.6 - b,)0.2 + (0.6 - b,)0.2/2 + (0.6 - b,)0.08 +
+(0.8 - b,)0.15 + (0.8 - b,)0.15/2] (m?)

A 5= [(1,95-0,2).0,2 + (0,6 — 0,2).0,2 + (0,6 -0,2).0,2/2 + (0,6 — 0,2).0,08
+(0,8-0,2).0,15 + (0,8 —0,2).0,15/2]=0,64(m?)

Ajs = 0,64 (m?)

A= (H - H,)0,6 +0,2.0,15 + 0,05.0,1(m?)
=(1,95-0,2).0,6 + 0,2.0,15 + 0,05.0,1

A= 1,09(m?)

+ Phan d6 lién v6i dam cha:  (g°,,)
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00, 600 00

150,150 .80
T
100
\Tio

200

970

200

200 , 200

L 600

¢, = 7.-(0,97+1,27).0,20,2

dn
I,

o _24.(0,97+1,27).0,20,2

g, o =0,25 (kN/m)

A
= 01 =[A5.(35-2.2+1)+A | op.2.2+ W%.Z.l].g—;w"dn

109+ 0,64

= 0; =[0,64.(35-2.(2+1)+1,09.2.2+ >

24
2.1].—+0,25
35

0:=30,18 (KN/m)
2.1.1.2-Tinh tai giai doan 2 (khi d6 ban mit cau): (g2)
1. Trong lugng ban: g,=S.hy. y,=2,4.0,2.24=11,52 (KN/m)
2. Trong luong tdm dan:
Gw= (S-0,6).0,08. 7,=(2,4 — 0,6) .0,08.24=3,456 (kN/m)

3. Trong hl‘(_)’ng d:;flm ngang dé tal ChS: Gan= (S —0,6)(],872; 0,3)0,2]/C

_(24-06).(1,75-0,3).0,2.24
8,50

= g2=0p*Gwtgun = 11,52 +3,456 +1,47=16,45 (kN/m)
2.1.1.3.Tinh téi giai doan 3 (khai thac): ( g,)

=1,47(kN/m)

Jan

1. Lan can,tay vin: (truc tiép)
01:=4,84.2/5 = 1,94(kN/m)
2. Lop phi: g,,=2,684.7/5=3,75 (kN/m)

SVTH : Vil Xudn Chién — Lép XD1301C Trang 141



Do dn tot nghiép Khoa xdy dwng cau dwong

=> Os= glc+ glp:5a69(kN/m)
2.2.Vé duong anh hwémg M va V:

a, Vé duong anh huong M va V: tai céc tiét dién: 100,101,102,103,104,105:
-Tai tiét dién 100 :x= L/1= 34,4 (m)

100 lili}l 192 l(|]3 1(|]4 l(IZ)S

m L

L
Pah V
100
1 (
® 100 =0
O+ = E.L.l = % =17,2(m?)
2 2
M-y =0
-Tai ti€t dién 101:x=L/10 = 3,44 (m)
100 l‘lﬂl l'[l:)Z l(|]3 l(|]'4 195
/élé [ I I [ [
5 L ®
Pah M
‘ @ 101
y = (L-xy*x/L
x/L
| Pah Vol
®
(L-x)/L
L 2 34,4 2
> ®,, =5325
2 2
O+ i1 = L X = (34,4-3,44) =13,93

2L 2.34,4
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Khoa xdy dwng cau dwong

Yo xX° 344
VI oL 2344

“Tai tiét dien 102 :x=L/5 = 6,88 (m)

=0,17

100 lQl 192 1(})3 l(l]f-l 195
I I

[ | [
L -
L
Pah M
‘ D 102
y = (LX)*x/L
x/L
| Pah V
102
‘ ®
(L-x)/L
Oy = 2 x = = 344688 g g9 314
L 2 34,4 2
- O, = 94,67
L_x"’ 2
Oy, = _ (344-688) 1)
2L 2.34,4
O-yr =X =888 060
2L 2344
e 3L
-Tai ti€t dién 103 IX=E= 10,32 (m)
100 1i|i)1 1'|D2 1[|)3 1'|D4 1I|D5
[ [ [ [ |
A ) L
Pah M
‘ ) 103
y = (L-xy*x/L
‘X/L
=
Pah V103
@
(L-x)/L
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L-x L i 34.4
Oy = X = = 441082 4 55 A2
L 2 344 2

S ® g = 124,25

2
L-X" _ (344-10,32)

O+ = oL 5344 =8,43
x? 10,322
Oy = =29 =1 55
1oL 2344

100 101 l(|]2 l(|]3 l(|]4 l(|]5
[ [ [ [

A 5
Dah M4
\ D
y = (L-X)*x/L
/L.
@f‘ Bah Vo,
\ @
(L-x)/L

2L
-Tai tiét dién 104 :x=?= 13,76 (m)

L-x L i 34.4
O yios = TXE = %1317613,76 T

= O =142

L-X " (34,4-13,76)

O+ =
vios 2L 2344

=6,19

x* 1376
2L 2344

(D'v1o4 -

=2,75
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Snep kb idtia B e - Shchadilaiichctule - S

L
Tai tiét dien105 - = 17.2 (m)

100 lili)l 1?2 1|03 1Q4 1‘|35
I I

/éé I I I

Rk

L2 L2
Pah M 105
y=1/4
0.5
0.5
L-x L _344-172 34,4
O s = —— X = —— =172, ——
L 2 34,4 2
= O = 147,92
L-x " (34,4-17,2)°
O+yi5 = =( 4-17.2) =4,3
2L 2.34,4
2 2
X 17,2° _
O-yigs = 5~ = =4,3
2L 2344
2.3.Lap bang tinh noi luc tinh tal (khong c6 hé so):
Tinh tal (KN/m) Mo6men (KN/m) Luc cat (KN)
9119 (9| Ip| @m | My | My [ M | My lo—0+ (X0 Vi |V, Ve Vi
100 (30,18 |16,45|1,94| 3,75 0 0 0 0 0 0172 17,2 ] 519 | 283 | 33 | 65
101 53,3 1607,1 876,0 103,4 199.9 10,17|13,93|13,76| 415 | 226 | 27 | 52
102 94,7 2857,1 1557,3 | 183,7 355,1 10,69|11,01|10,32| 311 | 170 | 20 | 39
103 124,3 | 3749,9 20439 | 241,1 466,1 |1,55| 8,43 | 6,88 | 208 | 113 | 13 | 26
104 142,0 | 4285,6 23359 | 275,5 5325 (2,75 6,19 | 3,44 | 104 | 57 71 13
105 1479 | 44642 24333 | 286,9 | 5546 (43| 43 0 0 0 0 0
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2.4. Tinh hé s6 phan phoi mémen va hé s6 phan phoi luc cit:

2.4.1-Pac trung hinh hoc tiac dung phan dic san :

150 150 80

Hd

Y

+H =150 + &: 150 + 150 =225 mm
‘ 2 2

+H,=h + &:200+ 200 =300 mm
2 2

+ A, =b,Hg+(0,6-b,,).0,08+b,,. H ,.2+(by-b,) H,
A,=0,2.1,75+(0,6-0,2).0,08+0,2. 0,225.2+(0,6-0,2). 0,3
A,=0,592 m’

+ Momen tinh véi day: S

.H;d +(b,—h,).0,08.(H, —O’—208)+2.t\,.qu.(Hd —O,O8—%)+(bl—hN).M

2
2
1’725 +(O,6-0,2).0,08.(1,75-%)+2.0,2.0,225.(1,75-0,08- 0’2225

Sgd :hN

Sea=0,2. )+
0,3’

+0602). =

S, =0737 m’
*) M6 men quan tinh: 1

oS _ 0,737 _
¢ A, 0592

9

1,24 m
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+ y,=Hg-yg =0,51m

3

H,’ t’ Lo Hy
+ 1,=h,. _+hN Hy (Yo — ) +(b, - h/\l)_+(b1_hN)'tl'(ytg_§) +2-bv-?+

+2'Q/'qu(ytg _tj_ __ (bl h/v) +(b1 h/\l) Hq2 (ydg )
3 3
=0,2. 17;’ +02175(124-£25) +(0,6-0,2). 008 +(0,6-0,2).0,08.(0,51-
3 3
%) +2.0.2. °’i25 +2.0,2.0,225.(0,51- 008-@) +(06-0,2). 03

(0,6-0,2).0,3.(1,24- %)2

l,=0,69 m*
* Tinh hé s0: K, =n(I, + A .e?)

E 1. '
+ n=E—b trong do E, : m6 dun dan hoi bé tong ban c6 f. =30 Mpa

d

E, : mo dun dan hoi bé tong dam c6 f. =50 Mpa
+ E, =0,043..*°.[f. =0,043.2400°.30°° = 27691Mpa

+ E, =0,043.."°.4/ f. =0,043.2400"°.50*° = 35750Mpa

+n=to 20774
Ed
t h, —0,015 0,2-0,015
* eg=y5+§: Y +bT :0,51+T:0,6

* Thay vao ta co:

K,=n(l, + A .e?)=0,774.(6,9.10"" +5,92.10°.600) = 0,53.10"
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Khoa xdy dwng cau dwong

2.4.2.Tinh hé s6 phan phéi mo6 men:

s

2rZ

DAM NGOAI

1) Dam trong:

- Mot lan xe:

0.4 0.3
mg;, = 0,06 + (ij (E)
4300 L

2400

‘ DAM NGOA
DAM TRONG

0.1
Kg
L+t

0,53.10%

0,4
mg;, = 0,06 + (Z:—gg} (

- Hai lan xe:

0.6 0.2
mg’ =0,075 + (ij (ﬁj
2900 L

2400

0,3
34400} (34400.1853

0,1
] =0.45

0.1
Kg
L*t?

0,53.10%

0,6
mg’, =0,075 + [2400j (

2900 34400

Trong do:

+ S (mm)

,65

0.1
J

0,2
[34400.1853

khoang cach hai dam cht S = 2400 (mm)

+L =(Lp-2x300)=35000 - 600 = 34400 (mm)

+tg=hy - 15=200 -15 = 185 (mm)
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Do dn tot nghiép Khoa xdy dwng cau dwong

2) Dam ngoai:

- Mot lan xe : tinh theo don bay =>

v0'3 _ 1,8m .
T {
05 03] 04 | 2.4m B )

y,=1,17
yZ:O,42
117+0,42
mg’, =mL%=l,2. %=0,95

- Hai lan xe : mg;, =e.mg ’

e= g, +0,7721

2800
+ Véid.=L -500= 1200 - 500 = 700 (mm)
e=0,77 + m =1,02>1

2800

= mg, =emg; =1,02.0,65=0,663
e So sdnh 4 mg,, chon mg,, =0,95
2.4.3.Tinh hé s6 phan phoi luc cait:

1) Dam trong :

* 1 1an xe = mgy =0.36 + %)

2400
- mgy =0.36 + 2600 =0,68

S 2
* >2lanxe : mgy' =02+ 3600 (1O§00j
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Do dn tot nghiép Khoa xdy dwng cau dwong

2400 2
> mgy =02+ o0 (12047%%j

=0, 82
2) Dam ngoai:
- Mot Ian xe : tinh theo nguyén tic don bdy nhu trén
m.gy =095

- >Hai lan xe:

mg! = cmg!
700

d, =06+ —— =0,83.Vie >l néntachone=1
3000 3000 '

= mg," =1.0,82=0,82

Vé6ie=0,6 +

e So sdnh chon mg,, =0,95

2.5.Tinh mo6 men va luc cit do hoat tai:(cé hé s6 PPN):
V& duong anh hudng va tinh gid tri M va V tai céc tiét dién: 100, 101, 102, 103,
104,105:

2.5.1.Tiét dién 100 (Chi ¢6 luc cat):

100 1q1 102 103 104 10

léé [ [ [ [ L [ /é;

110110

145 145 35 9.3
S8 S 'S S S S S S 0 S O A | S -

2 v3
ylyq ¥ 7

+) Yi = 1
_344-43
344

344-243
34,4

+) Y, =0,875

+) Y, =0,75
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34,4-1,2
VY= Ty 70
+ Luc cat do xe 3 truc : Vii=[145(y,+y,) + 35y,l.mg, (KN)
=[145.(1 +0,875) + 35.0,75].0,95
— V' =28322 (KN)
+ Luc cét do xe 2 truc : Ve =110 (y,+y,)mg, (KNm)
— VI = 110.(1 40,97).0,95
— 101,37 (KNm)
+ Luc cit do tai trong Lan: V=930 .mg, (KN)

= VY= 93x0,5x1x34,4x0,95 = 151,96(KN)
2.5.2. Tiét dién 101 ( C6 c&d M&V) tai L/10 = 3,44m
100 10:1 10|2 10|3 10|4 10:5

/% I I I I LI /gg

110 110

ylya¥2 Y2
110 110

| ]

145 145 35 0.3

P

]
-l
-l
=}

@

.

yl y4 Y y3

a, Momen

_ 344-344

344 = 3,1
344

)y,

Dah M,y

Pah Vlﬂl
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34,4-344-43

+ = 3,44 =267
)Y, 344
by, = 344844243 5 0o
34,4
ryy, = 247348702 5 4y _ 08
34,4
+ Momen do xe 3 truc : My =[145(y,+y,) + 35y, mg, (KNm)
=[145.(3,1+2,67)+35.2,24] .0,95
= M, =869,30(KNm)
+ Momen do xe 2 truc: M =110 (y,+y,)mg, (KNm)
= My,= 110.(3,142,98).0,95
= 635,36 (KNm)
+ Momen do tai trong Lan: M =9.3w;, mg, (KNm)
1
= My, = E.9,3.34,4.3,1.0,95=471,08(KNm)
b,Luc cat:
34,4-3,44
+Hy,=—"""—=09
)i 34,4
34,4-344-43
+ = — = =0,78
RE 34,4
34,4-3,44-2.43
+ = — = =0,65
)Y 34,4
34,4-344-12
+ =— —  =0,87
RL 34,4

+Doxe3truc: Vy =[145(y,+y,)+35y,]mg, (KN)
= [145.(0,9 +0,78) + 35.0,65]0,95
— VT =253,03 (KN)
+ Do xe 2 truc: V=110 (y,+y,)mg, (KN)
— VI = 110.(0,9 +0,87).0,95
— 184,97 (KN)

+ Do tai trong Lan: V= 9.3, mg, (KNm)
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1
= V5 = =—x9,3x0,9x(34,4 — 3,44)x0,95
2

= 123,09(KN)
2.5.3. Tiét dién 102 tai L/5 = 6,88m

100 10|1 10|2 10:3 10|4 10|5

| | | | |
£ . o)
110 110
145 145 35 9.3
BN Hliillk/llll
f@ ‘ ] Pah M
vl y4 ¥2 y3
110 110
145 145 35 9.3
yd
ﬂg: x 3 l 3 i 3 Dahv]_ﬂz
ylya ¥2 93
a, Momen
_ 344-6,88 _
)y, = 204 6,88= 5,5
4y, = S44-088-43 (e 464
344
Ny, = 34,4-6,88—2.4,3 6.88=3.79
344
Dy, = 34’4_6’88_1'2.6,88 526
344

+ Momen do xe 3 truc : M/, =[145(y,+y,) + 35y,Img, (KNm)
=[145.(5,5 + 4,64) + 35.3,79]0,95
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= MJ},=1522,8 (KNm)
+ Momen do xe 2 truc: M =110 (y,+y,)mg, (KNm)
= M5, =110.(5,5 + 5,26).0,95
=1124,42 (KNm)

+ Momen do tai trong Lan: M., =9.3w0, mg, (KNm)

1
= Mij,= ~.9.334.4.5.5.0.95=835.79 (KNm)

b,Luc ct:
Dy = 34,4-6,88
% 34,4 ’
34,4-6,88—4,3
f)y, = 275 "~ =0,68
)Y 34,4
Dy, = 34,4-6,88—2.4,3 _ 0,55
34,4
34,4-6,88-1,2
+)y, = 7> C =0,77
)Y, 344

+Doxe3truc: V,,=[145(y,+y,) + 35y, mg, (KN)
— [145.(0,8+0,68) + 35. 0,551.0,95
= VI, =222, 16(KN)
+ Do xe 2 truc: Vio,=110(y,+y,) mg, (KN)
— VT = 110.( 0,8+0,77).0,95
= 164,07 (KN)

+ Do ti trong Lan: V,= 9,3@; mg, (KNm)
1
= Vi, = 29308344 688).095

=97,26 (KN)
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2.5.4.Tiét dién 103 tai vi tri 3L/10 = 10,32 m
100 101 102 103 104 105

| | | | |
P " ol
110__110
145 145 35 9.3
/
bbb bl obe el b Sl panM
103
S
—
ylys ¥2 ¥
110 110
145 145 35 9.3
s
///@drg—,q 5 4 5 5 F 1 Dah V].D}
ylyq Y2 Y
a, Momen
fyy, = 44-1082 4935 720
344
)y, = 34’4_10’32_4’3.10,32= 5,93
344
Hy, = 34’4_10'32_2'4’3.10,32=4,64
34,4
9y, = 34,4-10,32-12 1032= 6.86
34,4
+ Momen do xe 3 truc : M= [145(y,+y,) + 35y,] mg, (KNm)
=[145.(7,22+5,93) + 35. 4,64]1.0,95
= M, = 1965,69(KNm)
+ Momen do xe 2 truc: MI§3= 110 (y,+y,) mg,, (KNm)
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= M= 110.( 7,22+6,86).0,95
= 1471,36(KNm)

+ Momen do tai trong Lan: M;.=9.3w,, mg, (KNm)
1
= M= > 9,3.34,4.7,22.0,95

= 1097,17(KNm)

b,Luc ct:
34,4-10,32
+)y, = 0000 _ 7
)Ys 34,4
34,4-1032-43
Hy, = = ! 2 =0,58
)Y 34.4
Dy, = 344-1032-243 _ 0.45
344
Dy, = 34,4-10,32-1,2 067
34,4

+ Do xe 3 truc: V],=[145(y,+y,) + 35y, mg, (KN)
=[145.( 0,7+0,58) + 35. 0,45].0,95
= VI =191,28 (KN)

+ Do xe 2 truc: V=110 (y,+y,) mg, (KN)

= V= 110.(0,7+0,67).0,95
= 143,17 (KN)

+ Do tai trong Lan: V= 9.3 @, mg, (KNm)
1
= Vo = > 9,3.0,7.(34,4 - 10,32).0,95

= 74,46(KN)
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2.5.5. Tiét dién 104 tai vi tri 2L/5 = 13,76m
100 101 102 103 104 105

[ [ [ [ |
e t o
110110
35 145 145 9.3
RN HJle/lllll
Dah M4
@
Y3 yiys4 32
110 110
145 145 35 9.3
o LTl ry b Pah Vo4
o L
ylys 2 93
a, Momen
4y, = 4471376 1596- 26
34.4
by, = 344-1876-43 1500 (o
34,4
H)y, = 2376243 g h6- 568
13,76
by, = 3AATIBT6-12 (06 4o
34,4
+ Momen do xe 3 truc: M}, =[145(y,+y,) + 35y, mg,, (KNm)
= [145.( 8,26+6,55) + 35. 5,68].0,95
= M, = 2228,94(KNm)
+ Momen do xe 2 truc: MIg4= 110 (y,+y,) mg,, (KNm)

— M= 110.( 8,26+7,78).0,95
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= 1676,18(KNm)

+ Momen do tai trong Lan: M, =9.3w,, mg, (KNm)

1
= MY = 2 .9,3.34,4.8,26.0,95
2

= 1255,21(KNm)
b,Luc ct:
34,4-13,76
1y, = 287290 g6
)Y 34,4

by, = 3441376243 o
34.4

y, = 34,4-13,76-2.4,3 =035
34.4

Dy, = 34,4-13,76-12 =057
34,4

+ Do xe 3 truc : Vi, =[145(y,+y,) + 35y, mg, (KN)
=[145.(0,6+0,48) + 35. 0,35].0,95
- VI, = 160,41 (KN)

+ Do xe 2 truc: V=110 (y,+y,) mg, (KN)
= V.= 110.( 0,6+0,57).0,95
= 122,27 (KN)
+ Do téi trong Lan: V), = 9.3@, mg, (KNm)
1
= Vig, = 5.:9.3.06.344 - 13.76).0.95

= 54,71(KN)
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2.5.6. Tiét dién 105 tai vi tri L/2 = 17,2m
100 101 102 103 104 105

| [ [ [ [
4 In n A
110 110
145 145 35 0.3
/
L ¥ 1 [ i [ i
Pah M
E / 105
| 3
110 110
145 145 35
9.3
0.5, ; J /
=)
05| | 3
yl y4 Yo ¥
a, Momen
+) —£—86
YZ - 4 -
_172-43 _
Hy, = 172 8,6 =645

+)y, =y, =645

17,2-12
Dy, =R 86 =8
+ Momen do xe 3 truc : M. =[145(y,+y,) + 35y,] mg,, (KNm)
=[145.( 6,45+8,6) + 35. 6,45].0,95
— MY, = 2287,6 (KNm)
+ Momen do xe 2 truc: M =110 (y,+y,) mg, (KNm)

= M2 =110.(8,6+8).0,95

SVTH : Vi Xudn Chién — Lép XD1301C Trang 159



Do dn tot nghiép Khoa xdy dwng cau dwong

= 1734,7 (KNm)

+ Momen do téi trong Lan: M, =9.3,, mg, (KNm)

105 —

1
= M= > .9,3.34,4.8,6.0,95 = 1306,87(KNm)

b,Luc ct:

+y, =0,5

1)y, =C. 0,5=0,38

_ 17,2-2.4,3
17,2

Dy, = %.0,5 — 047

1)y 0,5 = 0,225

+Doxe3truc: V,,=[145(y,+y,)+ 35y, mg, (KN)
=[145.( 0,5+0,38) + 35. 0,225].0,95
= V. =128,7 (KN)
+ Momen do xe 2 truc: V=110 (y,+y,) mg, (KNm)
= V& =110.(0,5+0,47).0,95
= 101,37 (KNm)

+ Do tai trong Lan: V= 9.3@, mg, (KNm)
Ln 1
= Vi = 29305172095

=37,99 (KN)
Chu y:
- Khi x€p hoat tai xe tai thi€t k& (3 truc) va xe 2 truc phai xép sao cho hiéu tng 1a bat
loi nhat.
- Khi t6ng hop NL do hoat tai phai nhan v6i hé s6 1an xe m; . Néu da nhan m, trong
HSPPN myg; thi khi téng hgp NL do hoat tai khong nhan lai nita.
2.6.T6 hop néi luc theo cac TTGH:

s B, 7000
Solan xe : N = =——
3500 3500

Viy sb 1an xe 1a: 2( 1an)

N, =2 lan

Hé s6lanxe: m=1
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2.6.1.M6 men:
M= N[1.25 M, + M, + M)+ L5SM;+1,75. (M, + IM.M; )]
Trong d6: m=1
IM: hé s6 xung kich (IM=1,25).
M, , M,: 1a m6 men do tinh tai & cac giai doan chua nhan hé s6.
M, . : Momen do lan can.
M,, : Momen do I16p phu gay ra.
M, ,: Moémen do tai trong lan chua nhan hé s6 vuot tai va hé s6 xung kich.
M; ;. : Momen do hoat tai 6t6 (3 truc) chua nhan hé s6 vugt tai va hé s
xung kich.
1.Mat cat 100: M,,,=0
2.Mat cét 101:
+ Theo TTGH CD1:

Mpicp= N[1,25 M, + M, + M)+ 1,5M; +1,75. (M, + IM.M, )]
=1,25(1607,1+876+103,4)+1,5.199,9+1,75.(471,08+1,25.869,30)
=6905,58 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=1607,1 (KN.m)
e Giai doan 2: M,=876 (KN.m)
e Giai doan 3: M .+ M, +1,25.M; + M, =
=103,4+199,9+1,25. 869,30+471,08=1861,01(KN.m)
3.Mat cat 102:
+ Theo TTGH CD1:

M pocp= N[1,25 M, + M, + M)+ 1,5M; +1,75. (M, + IM.M, )]
=1,25(2857,1+1557,3+183,7)+1,5.355,1+1,75.(835,79+1,25.1522,8)
=11074,03 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=2857,1 (KN.m)
e Giai doan 2: M,=1557,3 (KN.m)
e Giai doan 3: M, + M, +1,25.M,; + M, =
= 183,74355,1+1,25. 1522,8+835,79=3278,09 (KN.m)
4.Mit cat 103:
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+ Theo TTGH CD1:

Mp3co= N[1.25 M, + M, + M )+ L5SM +1,75. (M, + IM.M;,)]
=1,25(3749,9+2043,9+241,1)+1,5.466,1+1,75.(1097,17+1,25.1965,69)
=14462,77 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=3749,9 (KN.m)
e Giai doan 2: M,=2043,9 (KN.m)
e Giai doan 3: M;, + M, +1,25.M;; + M, =
=241,1+466,1+1,25. 1965,69+1097,17=4261,48 (KN.m)
5.Mit cat 104:
+ Theo TTGH CD1:

M pucp= N[1.25 M; + M, + M)+ 1,5M;,+1,75. (M, + IM.My, )]
=1,25(4285,6+2335,9+275,5)+1,5.532,5+1,75.(1255,21+1,25.2228,94)
=16492,42 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=4285,6 (KN.m)
e Giai doan 2: M,=2335,9 (KN.m)
e Giai doan 3: M, + M, +1,25.M;; + My, =
=275,5+532,5+1,25. 2228,94+1255,21=4849,39 (KN.m)
6.Mat cat 105:
+ Theo TTGH CD1:

M, osco= N[1.25 M, + M, + M )+ L5SM, +1,75. (M, + IM.M;, )]
=1,25(4464,2+2433,3+286,9)+1,5.554,6+1,75.(1306,87+1,25.2287,6)
=17103,55 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=2228,94 (KN.m)
e Giai doan 2: M,=2433,3 (KN.m)
e Giai doan 3: M, + M, +1,25.M,; + M, =
= 286,9+554,6+1,25. 2287,6+1306,87=3831,87 (KN.m)
2.6.2.Luc cat:
Vep=N[1.25 (V; + Vo + Vi )+ 1,5V +1,75. (Vi + IMV )]
Trong d6: M=l
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IM: hé s6 xung kich (IM=1,25).
V., V,: 1a luc cit do tinh tai & cdc giai doan chua nhan hé s6.
V.. : Luc cat do lan can gay ra.
Vi, : Luc cat do 16p phu gay ra.
V..: Luc cét do tai trong lan chua nhan hé s6 vuot tai va hé s6 xung kich.
V..: Luc cét do hoat tai 6t6 (3 truc) chua nhan hé s6 vuot tai va hé s6 xung
kich.
1.Miit cat 100:
+ Theo TTGH CD1:
Vigoco= NL25 (Vi + Vo + Vio)+ 1,5V +1,75. (Vi + IMV )]
=1,25(519+283+33)+1,5.65+1,75.(151,96+1,25.283,22)
=2026,96 (KN)
+ Theo TTGH SD:
e Giai doan 1: V,=519 (KN)
e Giai doan 2: V,=283 (KN)
e Giai doan 3: V. + V, +1,25.V,; + V,,=33+65+1,25. 283,22+151,96=603,99
(KN)
2.Mat cét 101:
+ Theo TTGH CD1:
Vicoco= N[L,25 (V + Vo + Vi )+ 1,5V +1,75. (V, + IMLV )]
=1,25(415+226+27)+1,5.52+1,75.(123,09+1,25.253,03)
=1681,91 (KN)
+ Theo TTGH SD:
e Giai doan 1: V,=415 (KN)
e Giai doan 2: V,=226 (KN)
e Giai doan 3: V. + V|, +1,25.V}; + V,,=27+52+1,25. 253,03+123,09=518,38
(KN)
3.Mat cat 102:
+ Theo TTGH CD1:
Vieaeo= N[1.25 (Vi + Vo + Vio)+ LSV +1,75. (V, + IM.V )]
=1,25(311+170+20)+1,5.39+1,75.(97,26+1,25.222,16)
=1340,93 (KN)
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+ Theo TTGH SD:

e Giai doan 1: V,=311

e Giai doan 2: V,=170

e Giai doan 3: V. + V|, +1,25.V,; + V,,=20+39+1,25. 222,16+97,26=395,35
(KN)

4.Mit cat 103:

+ Theo TTGH CD1:

Vigsep= NL25 (Vi + Vo + Vi)+ 1,5V +1,75. (Vi + IMV )]
=1,25(208+113+13)+1,5.26+1,75.(74,46+1,25.191,28)
=1005,23 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=208 (KN)

e Giai doan 2: V,=113 (KN)

e Giai doan 3: V. + Vi, +1,25.V,; + V, =13+26+1,25. 191,28+74,46=352,56
(KN)

5.Mit cat 104:

+ Theo TTGH CD1:

Vioaco= NIL25 (Vi + Vo + Vi )+ L5V +1,75. (Vi + IMLV )]
=1,25(104+57+7)+1,5.13+1,75.(54,71+1,25.160,41)
=676,14 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=104 (KN)

e Giai doan 2: V,=57 (KN)

e Giai doan 3: V. + V, +1,25.Vy; + V;,, =7+13+1,25. 160,41+54,71=275,22 (KN)
6.Mit cat 105:

+ Theo TTGH CD1:

Viesco= N[1,25 (Vi + Vo + Vio)+ LSV +1,75. (V, + IM.V )]
=1,25(0+0+0)+1,5.0+1,75.(37,99+1,25.128,7)
=340,01 (KN)

+ Theo TTGH SD:
e Giai doan 1: V=0 (KN)
e Giai doan 2: V,=0 (KN)
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o Giai doan 3: V, + V|, +125.V,, + V,, =0+0+1,25.128,7+37,99=198,87 (KN)
e Vé biéu do bao mé men va luc cit theo TTGHCD1

* Bidu d6 bao momen (KN.m)

6905,58

[N

o

=y
16492,42

17103,55

3

|
|
* Bigu dé bao luc c&t(KN)|
|
|

676,14
340,01

N
Te)
o
=]
—

2026,96

2.7. TINH TOAN VA BO TRI COT THEP DUL:
2.7.1.S0 bo:

Stt dung tao thép 7 sgi (pSmm) 12.7mm, A = 98,7 mm’.
+ Cudng do kéo quy dinh cua thép UST : f | =1860(MPa) .

+ Gi6i han chay cua thép tng suat truée : f  =0.9f  =1674(MPa) .

+ Modun dan hoi cua thép ting suat trude : E =197000(MPa).

M
+A° =
.z

+ f, =0,85f =0,85.1674=1423 Mpa

+ Z=09 (H, +t,) —%S =0,9 (750+185}1;:5:1649 mm?

+ Mp=17103,55.10° N.mm

M 1710355.10°
ppo = M 17035107 g
7 14231649
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7289
98,7.11

+S0 bo: n=

=6,71 (bo) chon 7 b6 > A, =7600 mm’?

(1 b6 =11tao 12,7mm, A(1 tao)=98,7 mm?)
1- Bé tri va uon cot thép DUL:

I
|
3440 | 3440 L 3440 L 3440 L 3440 L ve

|
1=34400 ‘ 300

Ld=35000

Be tong bit ddu neo

105

%29
| 11
|

)

200 150

i

1400
1600
1750

1200

7%
‘L
AN

@
©
@

©

100200100},

/150 1150 150 1150 |, ‘
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e Tat ca cac bé uon cong parabon bac 2:

2 2 ) Neo

Neo |
X
&}’y f
X \4
H s y= 1—5 (1-x)x.

—— day dam

e Tinh cac thong s6 hinh hoc cua cac bé cot thép:

‘A b Z 1N 8f2
1) Chiéu dai 1 b6 1a L=I =

8.50°

B6 1 ¢61=34400, f,=150-100=50 - L,=34400+ =34400,2 mm
3.34400

2
B6 2 06 1=34400, f,=350-100-100=100 > L,=34400+ 0
3.34400

=34401,7 mm

8.1100°

B6 3 ¢6 1=34400, f,=1750-100-550=1100 - L,=34400+ =34493,8 mm
3.34400

8.1200°

B6 4 ¢6 1=34400, f,=1750-200-350=1200 - L,=34400+ =34511,6 mm
3.34400

8.1300°

B6 5 ¢6 1=34400, f,=1750-300-150=1300 > L,=34400+ =34531 mm
3.34400

*Chi€u dai trung binh:

_ 2.(344002+344017) +344938+345116 + 34531
th 7
2) ToadoyvaH:

=34448,6 mm

4f
+y= |_2 (I - X)X va H=f+a-y

B6 1 ¢6 a=100 mm
B6 2 ¢6 a=100+100=200 mm
B6 3 ¢6 a=100 mm
B6 4 ¢6 a=200 mm

B6 5 ¢6 a=300 mm
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*Tai MC101 -> x=3940 mm

450

Bo 1: £=50 , a=100, y— (I— X)X = 64400 3440}440 18 mm

H=f+a-y=50+100-18=132 mm
4. 100

B6 2: f=100 , a=200, y= (|— X)X = e44oo 3440 3440=36 mm

H=f+a-y=100+200-36=264 mm

4. 1100

B6 3: £=1100 , a=100, y= (I— X)X = 34400 34403440=396 mm

H=f+a-y=1100+100-396=804 mm
4, 1200

B6 4: £=1200 , a=200, y— 7 (I— X)X = 64400 3440 3440=432 mm

H=f+a-y=1200+200-432=968 mm

4. 1300

B6 5: £=1300 , a=300, y— (I— X)X = 64400 3440 3440=468 mm

H=f+a-y=1300+300-468=1132 mm
*Tai MC102 -> x=6880 mm

450

B6 1: f=50 , a=100, y= (|— )x— 64400 6880.5880=32 mm

H=f+a-y=50+100-32=118 mm

4, 100

B6 2: f=100 , a=200, y— (|— X)X = 34400 6880.5880=64 mm

H=f+a-y=1004+200-64=236 mm

4f
B6 3: f=1100 , a=100, y=—(1-X)x= 4.1100
I 34407

34400 6880 .5880=704 mm

H=f+a-y=1100+100-704=496 mm

4.1200
34400°

H=f+a-y=1200+200-768=632 mm

4f 41300
B6 5: £=1300 . a=300, | —x)x =
© 2=300, y="7 (I=X)x=27 05

H=f+a-y=1300+300-832=768 mm
*Tai MC103 -> x=10320 mm

B6 4: f=1200 , a=200, y=‘:—2f(|—x) .€4400-6880 p880=768mm

.€4400-6880 .5880=832 mm
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450

B6 1: =50 , a=100, y— (|— )x— 64400 10320.10320=42 mm

H=f+a-y=50+100-42=108 mm
4. 100

B6 2: =100 , a=200, y— (I— X)X = 64400 10320].0320 84 mm

H=f+a-y=100+200-84=216 mm

4. 1100

B6 3: f=1100 , a=100, y— (I— X)X = 434400 10320.10320=924 mm

H=f+a-y=1100+100-924=276 mm
4, 1200

B6 4: £=1200 , a=200, y— (— X)X = (34400 1032010320=1008mm

H=f+a-y=1200+200-1008=392 mm

4f 4.1
B6 5: {£=1300 , a=300, y= I —(I-x)x= 2420 3%(2)

H=f+a-y=1300+300-1092=508 mm
*Tai MC104 -> x=13760 mm

€4400-10320.10320=1092 mm

4.50

4400-13760.)3760=48 mm
344007 ¢ B

41
Bo6 1: =50 , a=100, y=|—2(|—X)X

H=f+a-y=50+100-48=102 mm

4.100

4400-13760.13760=96 mm
344007 € J

4f
B6 2: =100 . a=200, y=—(I=X)x=_""

H=f+a-y=1004+200-96=204 mm
4. 1100

B6 3: f=1100 , a=100, y= (I— X)X = 64400 13760.)3760=1056 mm

H=f+a-y=1100+100-1056=144 mm

4. 1200

B6 4: £=1200 , a=200), y— (I— X)X = 64400 13760.13760=1152mm

H=f+a-y=1200+200-1152=248 mm
4, 1300

B6 5: £=1300 , a=300, y— (— W= €4400- 13760,)3760=1248 mm

H=f+a-y=1300+300-1248=352 mm
*Tai MC10S -> x=17200 mm

450

B6 1: f=50 , a=100, y— (I— X)X = 34400 17200,)7200=50 mm
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Snep

H=f+a-y=50+100-50=100 mm
4. 100

B6 2: f=100 , a=200, y= (I— X)X = 64400 17200.17200=100 mm

H=f+a-y=1004+200-100=200 mm

41100 434400 17200.17200=1100mm

Bo 3: f=1100 , a=100, y_ (I— X)X =

H=f+a-y=1100+100-1100=100 mm
4. 1200

B6 4: £=1200 , a=200), y— (I— X)X = 64400 17200.17200=1200mm

H=f+a-y=1200+200-1200=200mm

4 1300 e44oo 17200.17200=1300 mm

Bo 5: £=1300 , a=300, y— (— X)X =

H=f+a-y=1300+300-1300=300 mm
Ta c6 bang toa do cot thép DUL:

y MC100 MC101 MC102 MC103 MC104 MC105
0

H(mm) y(mm) H(mm) | y(mm) |H(mm)y(mm) H(mm)| y(mm) |H(mm) y(mm) H(mm)y(mm)

1 150 0 132 18 118 | 32 108 42 102 | 48 100 | 50
2 | 300 0 264 36 236 | 64 | 216 84 204 | 96 | 200 | 100
3 11200 | O 804 | 396 | 496 | 704 | 276 | 924 144 1056 | 100 |1100
4 | 1400 | O 968 | 432 | 632 | 768 | 392 | 1008 | 248 |1152| 200 |1200
511600 | O 1132 | 468 | 768 | 832 | 508 | 1092 | 352 |1248 | 300 |1300

*Tim trong tam c6t thép DUL:
+ MC 100:

-
o
-1

11 7
|

\|\
\\é

.€50.2 2+1200+1400+1600
p=ab €50.2 +350 ;a 00+1400+ 600/:721’46 o
b

1750

1200
1400
1600

Yp
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V6i a,: dién tich 1 b6

+MC 101:
° .
o ° ° -
® ® g
| 3
= a,.€32.2+264.2 +804+968+1132/:490’31 mm
7.,
+MC 102:
° §
® (] —g 8
® e — ?
_ a,.€18.2+236.2+496+632+ 768/:372 mm

F 7.,

+MC 103:
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oo 0 —
508

Yp
® o
® o
216

276

108

_a,.408.2+216.2+276+392+508_
7.2,

=260,57 mm

P

+MC 104:

352

® ©
® o
8

204

Yp

102

_a,.4022+2042+114+ 248+352:

=173,14 mm
e 7.a,

+MC 105:
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o
>

® f ® o
o
o o™
¢ & o olR alx
| = =
|
_ 2,-€400.2+200.2+100+ 200+300/:171’ 43 mm

P

7a,

2.8.Tinh dac trung hinh hoc tiét dién:
1.Mat cat 105 (giita nhip):

a) Giai doan 1 (cang kéo c6t thép DUL-trix 16 rong):

b | b2
L\mux L by l,/l,ﬂIIEI
L
L.
E[L I /f |
H'3|1 '
1 1 :
h-.f.- i bxlr '-'l"1 t
/ &
1 /;/ L 1. ==
Hd 2 ?V Eﬁf 2
F //T/ d
o
IR |
H —
| '
M
F T F
b,

301C

axd? _ 314.60

4
+A,=A ,-F ,=592000-19782=572218 mm’

=7. =19782 mm?

+F,=n,

+M0 men finh v6i ddy: S°;,y , =171,43 mm
$°,=S,, - Foy, =737000000 — 19782.171,43 =
733608771,7 mm’

0
d

+y 1:Wd:1282,04 mm

+y', =H, —y?,=467,96 mm
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E, 197000

T EE. T 35750

=5,51 (hé so quy dai tir thép sang bé tong)

3 3 H 13
+Il:hN'I;|__;+hN'Hd'(ydl _%)2 +(bt _h/v)']t_i_z‘i'(bt _h/\l)'tl'(ytl _%)2 +2'Q/'ﬁ+

HqZ3 d Hq2 2 d 2
+(b1_hN)'Hq2'(y 1_7) _Fo-(y 1_yp)

t Ha o B
+2'Q/-Hq1(y1_t1_7) +(b —hy). 1

80°

3
1750 1750 v2, (600-200). 2 +(600-200).80.(467,96-

+200.1750.(1282,04- —

3
22; +2.300.225.(467,96-80- 22>

|1:200.

3
2252, (600-200). 399
5 )+ ( ) o

+(600-

8_20)2 +2.300.

300

200).300.(1282,04-7)2-19782.( 1282,04 — 171,43)°

|,= 3,06.10* mm"*

'—;:238999886 mm?

Y
I
ytl

+e,=y¢, —y,=1282,04 -171,43=1110,6 mm

W,

+W,, =—=653902043 mm’

b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A+n, A  =572218+5,51.7600=614094 mm?
+S,.,=n, A ( yd1 —Y¥p)=5,51.7600.(1282,04 -171,43)=46507485 mm’

_ 46507485 _

75,7 mm
614094

+C1:i
AZ

+y¢,=y% —c,=1282,04 -75,7 =1206,34 mm
+y',=H, —y*,=1750-1206,34 =543,66 mm
+, =1 +A ¢’ +n A LYY,y , )7 =3,06.10" +572218. 75,7 *+5,51.7600.( 1206,34 -

171,43) 2 = 3,54.10* mm"

|, _35410"
y', 1206,34

+W,, = =293449608 mm’
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¢) Giai doan 3 (khai thac):

+A,=A,+ % xSxt, = A,+n xSxt, =614094+0,774.2400.185=957750 mm?

d

h=3

| L ts
:5V . 1 +S,,=n,xSxt X(ytz_E =
" f | ﬁ 185
o b b =0,774.2400.185. (54366~ ~) = 155043841
3
W yt
: ! T ot
1 1
1o 2 — L te, = D22 = 155043841 461 9oy
] " A, 957750 ’
F | y3
+ = vi 4yl =y% +c,=1206,34 + 161,88=1366,22 mm
o B +y', =H, -y, =1750-1366,22 =383,78 mm
| Yp 3 d 3

3
= |2+A2xc22+nb[S ><t15—2+3><ts(ygt +t§)z]=

3
1,=3,54.101+614094.161,882+0,774[2400. 11825 +2400.185.( 383,78+118_25

)2

l,=4,3.10"* mm*

1
2w, =2 = 4310" _311689828 mm’
y',  1366,22
11
AW, =3 =4310" _ 371591658 mm
y'l, 3837
1
W =—to = 4310°  _s5600498 M
b | b, y',+1,  383,78+185
ta\mf&u 2t 1_»/!»100 2.Mat cit 100 (tai goi):
@HP— i | j a) Giai doan 1 (truc 1-1):
q1
*'1% m s )t D=b;=600mm, b, =b, =100 mm,Hy=225mm
B N y
3 ' B+ |2 2 2
, _axd®__ 314x60° _ 2
. P e T =T =19782 mm
Hd el / : \II\1 37— |— =&
& I +A,=A _-F,=1090000-19782=1070218 mm’
F//r;/ b 1 g ro
0 | 3 /d
T. | Vg 1
qu | v 301C Trang 175
. \II\
by
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+Mo men finh vé6i ddy: S°,,y  =807,1 mm

Hy: H
§0, =202 Hy(H, 4 -—2) -Foy.,

- —600-217502 +2.100.225.(1750-80-c)-  19782.721,46

= 974500647 mm®

" _ % _ 974500847 g1, oo
* A 1070218

+y' =H, —y?,=1750-911=839 mm

+e,=y" —y,=911-721,46=189,54 mm

3 3

H H
+I,=h. 1; +bH, . (Y, - d) +2bv +2b, Ho (v, -t - qu)z—Fo.eoz

3
1,2600. 27°% 4600.1750. [91&@} +2.100. 21225 +2.100.225. (839 80-%5)

-19782.189,542
|,= 2,88.10* mm®*

11
s, =1 =28810 _316136114 mm?
y' o1l
11
W, :'—3:%_343265793 mm®

b) Giai doan 2 (sau bom vita)(truc 2-2):
ES _ 197000

T EE. T 35750

=5,51 (hé so quy dai tir thép sang bé tong)

+A,=A+n, A, =1250218+5,51.7600=1292094 mm’

+S,,=n, A , =551.7600.174,9=7324112 mm’

4gy= S £ 7324112 5,67mm

A, 1292004
+y9 =y% —¢ =911-5,67=905,33 mm
+y',=H, -y, =1750-905,33 =844,67 mm
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Do dn tot nghiép Khoa xdy dwng cau dwong

+,=1+A ¢’ +n, A LYY,y ,)?=2,88.10" +1070218.5,67* +5,51.7600.( 905,33
721,46) ? =2,89.10* mm’

1

+W,, =12 =28910% _ 319590616 mn
v~ 90533
1

sW, =12=28910% _ 3451 45453 mn?
y, 844,67

¢) Giai doan 3 (khai thac):

+A,=A,+ %x Sxt, = A,+n,xSxt, =1292094 +0,774.2400.185=1635750 mm’

d

=5

| L t
1 i - t S\ —
+ +S, , =N, x Sxt, X(yz__)—
: - 2
+G 75 185
i | s =0,774.2400.185.( 844,67-=2)=258487734
b 3
) |l"\‘ yg
3 : 132 T mm’
1 1
i e J ., +o,=Se2 = 258487734y g 0
| d A, 1635750 !
| ¥
T'F L 2 Y% =y9,+,=905,33 +158,02 =1063,35 mm
ik T +y', = H, —y%, =1750-1063,35 =686,65 mm
. \lr

3
Fly= L+ Ayxcy H IS o+ St (v + 5] =

3
1,=2,89.10" + 1292094. 158,022+0,774.[2400. 1f§ +2400.185.( 686,65+1L;5)2

1,=5,3.10* mm*

11

W, =13 =310 _98154790 m®
y', 106335
11

aw,, =23=310" _ 771863305
. 686,65

1
FW P = 5310° 608042219 mm’

y', +t, 686,65+185
3.Mat cat 101 :

a) Giai doan 1 (cang kéo cot thép DUL-trlr 16 rong):
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Do dn tot nghiép Khoa xdy dwng cau dwong

2 2
+F0:nb”x4d :7><3’14Z60 =19782 mm’

h b,
L\mux L b, l,/l,mu
T 1 T 1
B i
I

+A,=A -F;,=592000-19782=572218 mm’

H
44 +Mo men tinh véi ddy: S°,, y , =490,31 mm

2 8°,=S « -~ FoY e =737000000 — 19782.490,31 =

— 1.-f 727300688 mm’
2 So
+y%, =—2=1271,02 mm

A

d
Yo +y' =H, -y’ =478,98 mm

—_

™

-1
TS -

—1F E. 197000

=5,51 (hé¢ so quy doi tir thép

4T

l.IllI —_ —
i T EE, T 35750

= sang bé tong)

+I,=

3

H
BTt (-0 ) 4B (- By 2, T

+ZQ/ 'qu(ytl

q2)2 - FO'(ydl - yp)2

q2"

1750° 1750 803

1,=200. +200.1750.( 1271,02- )?+(600-200). - > *(600-200).80.( 478,98~

3 3
225’ +2.300.225.(478,98- so-ﬁ) +(600-200). 300

_) +2.300.

+(600-200).300.( 1271, 02-@ )%-19782.( 1271,02-490,31)

|,= 3,13.10* mm®*

Ly
d

Y

+W , =246258910 mm’

+W,, =—1=653471961 mm’

_1

Y

+e,=y% — y,=1271,02 -490,31=780,71 mm
b) Giai doan 2 (sau bom vita)(truc 2-2):

+A,=A+n, A =572218+5,51.7600=530342 mm’
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Do dn tot nghiép Khoa xdy dwng cau dwong

+S,,=n, A (Y% —Y,)=551.7600.( 1271,02 -490,31)=32693012 mm’

4o S 232693012 o or
A, 530342

+y9 =y% —¢ = 1271,02-61,65 =1209,35 mm

+y',=H, —y?,=1750-1209,35=540,65 mm

+,=1+A, ¢ +n, A (V7Y , )2=3,13.10" +572218. 61,65 +5,51.7600.( 1209,35 -
490,31) 2
=3,37.10%* mm*

1

s, =12 =38710% _ 578669001 mm?
v " 120035
1

s, =12=387107 - 653353777 my
V.~ 54065

¢) Giai doan 3 (khai théc):

+ A=A, + % xSxt, = A,+n, xSxt, =530342+0,774.2400.185=873998 mm’

d

h=5

1 t

—

+S, , = n,xSxt, x(y', —2) =
tV . 2-p = N X OXL (y2 2)
* |
mf | j l = 0,774.2400.185.( 540,65 -%3): 154009436
b 3
q |W Yo
3 : BT mm’
1 a1
I it J.z- + ¢,z Seo 154000436_ 1 e
: . A, 873998
| 1
T'F L v 4yl =y, ¢, =1209,35 + 176,2=1385,55 mm
H‘qz '——;:p +y', =H, -y, =1750-1385,55 =364,45 mm
T | t 5 t
*1,=1,+ A xc%, +n[S xls—2+S xt, (Y, +§S)2] =
_ 1 2 185° 1852
la = 3,37.10"+530342.176,2°+0,774.[2400. = - +2400.185.( 364,45+ - )]
l,=4,26.10* mm*
11
AW, =3 =42010" _307604830 My’
y', 138555
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Do dn tot nghiép Khoa xdy dwng cau dwong

11
sw,, =13 =426107 _ 9160884601 mm?
y', 36445
11
] ) w, o=t = 420100 995550775 m
X | 2 y -+t 364,45+185
L\mu L by b /l,mu
T N T
T l 4.Mat cat 102 :
a1 H/ . o -
t :
- A . ) a) Giai doan 1 (cang kéo cot thép DUL-trir 16
w17 by 1.t
2 1éng):
' 2 2
1 \ oL +F0:nb7z><d :7x3’14><60 ~19782 mm?

4 4

+A,=A  -F,=592000-19782=572218 mm’

F d
T' ™ g 11 y2 +Mo men tinh v6i ddy: $°,y , = 372 mm

T " __1} §°,=S, - F,y, =737000000 — 19782x372 =
N|
J J 729641096 mm®
SO
| +y dlzﬁ:1275 mm
Y —y% =475 mm
ES 197000 .
+n, === —-——=5,51 (hé s6 quy doi tir thép sang bé tong)
""E, 35750
—_ Hd3 d 2 Hq13
+Il_hN'E+hN'Hd'(y1 —5) + (o~ bw) +(b —hy)t.(y' - ) +2-bv-?+
t H 2
+2'Q/'Hq1(y1_t1_ ) +(b1 hN) +(b1 hN) qu (y 1__ _F (y 1 yp)
3 3
1,=200. 2% +200.1750.( 1275-1750 )2+(600-200). ﬂ +(600-200).80. (475-—) +2.300.
225° 225 300° 300,

+(600-200).300.( 1275-_)

S +2.300.225.(475- 80-—) +(600-200).

19782.(1275-372)
l,= 3,2.10* mm*
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Do dn tot nghiép Khoa xdy dwng cau dwong

'—;:247447604 mm®

Y
o
ytl

+e,=yY, -y, =1275-372=903 mm

W,

+W,, =—=673684211 mm’

b) Giai doan 2 (sau bom vita)(truc 2-2):
+A,=A+n, A  =572218+5,51.7600=614094 mm?
+S,,=n,A (¥’ —Y,)=551.7600.( 1275-372)=37814028 mm"

4 oyz S 237814028 oy g

A2 614094
+y?,=y% - =1275-61,58 =1213,42 mm
+y',=H, —y*,=1750-1213,42 =536,58 mm

+,=1+A,.c’+n A 0s (y',-y o )?=3,2.10" +572218. 61,58° +5,51.7600.(1213,42-372) *

=3,5.10* mm’
11
s, =2 =3510 _ 566689920 mm?
. 121342
11
sw,, =12=3510 _ 655979250 mm’
V' 536,58

¢) Giai doan 3 (khai thac):

+A,=A,+ %x Sxt, = A, +n, xSxt, =614094 +0,774.2400.185=957750 mm’

d

| h=s L t
1 il - t S\ —
+ +S, = npx Sxt; X(yz__)—
t, - 2
+ s 185
o | I = 0,774.2400.185.( 536,58 - =) = 152610757
b 3
) |l"\‘ yg
3 | T mm?
1 1
i g J N 4 o= Sez = 152610757 _yg9 5 0
d A, 957750
| 1
T'F L A 4yh =y, +c, =1213,42 + 150,3 =1372,72 mm
[ I +y', =H, —y*, =1750-1372,72 =377,58 mm
. \lp
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Do dn tot nghiép

Khoa xdy dwng cau dwong

*l,=1,+ A xc’, +n[S ><;_'°‘—2+S><'[s(y3t

I; = 3,5.10"+614094. 159,3%+0,774.[2400.

3

b?
l,/l,mn

T 1

=5

=
.

-t

on

T

S° =S

d

+y =

H 3
+I1:h/v-ﬁ+h/v-Hd-(yd1 -

ts 27 _
+E)]_

3
18; +2400.185.( 377,58 +1i5) 1

=4,410* mm*
11
AW, =3 = 44107 _ 355354990 m’
y', 137272
11
W, =3 =4410" _ 1965315060 mm?
v, 37758
11
sw, o =ts = 440 799170980 i
Yo+t 37758+185

5.Mat cat 103 :
a) Giai doan 1 (cang kéo c6t thép DUL-trir 16
rong):

2 2
+F,=n, rxd :7><3’14X60

4 4
+A =A g -F,=592000-19782=572218 mm?

=19782 mm?

+Mo men finh vé6i ddy: S°,,y , =260,57 mm

F,y, =737000000 — 19782x260,57 = 731821953 mm’

=4 -1278,9 mm

=H,-y%=471,1 mm

_ 197000

35750

H
+2h/ qu(yl t -

Haye s g —,) L+ (5 -, )40, -
)+ m>.12+(bt )40y

+(0, —-hy).

=5,51 (hé s6 quy doi tir thép sang bé tong)

3

%Y Ho,
=) +2b,.—+
2) v 12

H 2
q2 (y 1_7 _F (y 1 yp)

SVTH : Vi Xudn Chién — Lép XD1301C

Trang 182



Do dn tot nghiép Khoa xdy dwng cau dwong

80°
= +
12

1750° 1750

1, =200. +200.l750.(1278,9-T)2+(600-200).

(600-200).80.(471,1- % )2

3 3
225" 15 300.225.( 471,1 -80- 222 24(600-200). S0

+2.300. —
12 2 12

+(600-200).300.( 1278,9

_3_20)2 -19782.(1278,9 -260,57)

l,=3,2.10"* mm*

1 —248058530 mm?

Y
I
ytl

+e, =y — y,=1278,9 -260,57=1018,33mm

+W

+W . =-1=679261303 mm°

t1

b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A+n, A  =572218+5,51.7600=614094 mm’
+S,,=n,A (¥’ —Y,)=551.7600.( 1278,9 -260,57)=42643587 mm’

4 oom S 2 42643587 oo 4
A, 614004

+y =y% —c =1278,9 -69,44 =1209,46 mm
+y',=H, —y",=1750-1209,46 =540,54 mm
+1,=1+A,.c?+n A (y°,-y )7 =3,2.10" +572218.69,44% +5,51.7600.(1209,46-

260,57)? =3,6.10* mm’*

ot

+W,, =—2-=2"""_=298037150 mm’
y', 120946
11
sw,, =12=36810 _ 656000666 mm’
, 5405
1' = t ¢) Giai doan 3 (khai thic):
’—‘ | \7 +A3=A2+5><S><ts =A,+n xSxt. =614094
g1 I o Ed
t:Il"\‘ 3
; | 6 L 2 +0,774.2400.185=957750 mm’
i 1 JC2 t ts
Hy 2 | U +S, = npx Sxt, X(yz_a):
-] 1| —
T- L Y2 301C Trang 183




Do dn tot nghiép Khoa xdy dwng cau dwong

= 0,774.2400.185.( 540,54 -1%5) = 153971634 mm’®
4o Soz - 153971634 100

A, 957750
+y%, =y, +c, =1209,46 + 160,8 =1370,26 mm
+y', =H, -y, =1750-1370,26 =379,74 mm

3

= L At S xSt (1 + )] -

185° 185

sang bé tong)

|3 = 3,6.10" +614094. 160,8 %+0,774.[2400. 1, +2400.185.(379,74 +T)2]
l,=4,5.10" mm*
11
AW, =3 =510 _ 334957049 i
y', 1370,26
11
AW, =3 =4510"_ 4155001330 m’
, 379,74
11
w,p =ts = 4910 _ 795876858 mim?
y s+t 379,74+185
6.Mat cat 104 :
a) Giai doan 1 (cang kéo c6t thép DUL-trix 16 rong):
2 2
“X 2 +Fy=n, T8 g 31O 14787 e
L\mn by b, 11,4,100 4 4
EIF | 7 = +A,=A  -F,=592000-19782=572218 mm’
H
L e | +Mo men tinh véi ddy: $°,, Y, =173,14 mm
b, b b.. ¥ t
77 "1 §°,=S - F,y, =737000000 - 19782x173,14 =
1 — 1--f 733574945 mm’®
I SO
% +yd1:Wd =1282 mm
FD\ / 3"? d q
T- Y3 +y' =H,-Yy% =468 mm
H ﬁ —1F E. 197000
q? _ S — — A N FEIPRN z
L }]:p +n, _E—D = 35750 =5,51 (h¢ so quy doi tir thép
b,
|
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Do dn tot nghiép Khoa xdy dwng cau dwong

3 3

H
+hy Hy (¥ - )+(b hN) +(b —b, )4y - )2+2.m.1—;1+

H
+I,=h,. 1;

H,,
+2'h/'Hq1(yt1_t1_ ) +(b1 QN) +(b1 hN) qu (y 1__ _F (y 1 yp)2

3 3
1, =200, 277 +2oo.175o.(1282-1750 )?+(600-200). ﬂ +(600-200).80. (468-—)
3 3
+2.300. 2225 +2.300.225.( 468- 80-& )2+(600-200). 302 +(600-200).300.(1282-
300,>

_) -19782.(1282-173,14)
l,= 3,210 mm’

+W,, =1 249609984 mm’

Y1

+W,, =1 =68346860 mm’

Y1

+e,=y? — y,=1282-173,14=1108,86mm
b) Giai doan 2 (sau bom vita)(truc 2-2):
+A,=A+n, A  =572218+5,51.7600=614094 mm’
+S,,=n, A ( yd1 —Y,)=5,51.7600.(1282-173,14)=46434621 mm®

+ Cl_izw =75,6 mm

A, 614094
+y =y" —c =1282-75,6 =1206,4 mm

+y',=H, —y*,=1750-1206,4 =543,6 mm

+,=1+A, c%+n, A (Y, , )2 =3,2.10" +572218.75,6% +5,51.7600.( 1206,4 -173,14)

2 =37.10" mm*

11

s, =2 =3710 _ 356697613 mm’
y', 12064
11

sw,, =2=3710 _ 680647535 mm’
. 5436

¢) Giai doan 3 (khai thac):
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Do dn tot nghiép Khoa xdy dwng cau dwong

£ A=A, + 20 Sxt = A, 41 xSxt, =614004 +0,774.2400.185=957750 mm

Ed
+1I = t +S, ,=n, xSxt x(yt —t—s):
: V . 2-2 b s 2 2
+ |
qﬁ : W l = 0,774.2400. 185(5436-@)_ mm’
3
T t
. ! 1
. 132 . Sy - 155028222 161 o oy
I J A, 957750
Hy 2 il

} +y% =y’ +c,=1206,4 + 161,8 =1368,2 mm

T.F | I ¥

| R

[

+yL,=H, - yd3 =1750-1368,2 =381,8 mm

3

I *I3:I2+A2x022+nb[8><;5—2+8xts(y3t+%5)2]=

g2

11 185° 185,22
I;=3,7.10"+614094. 161,8 +O 774.[2400. B +2400.185.( 381,8 +—) ]

l,=4,6.10* mm*

AW, =3 =40107 _ 339338971 mr
v, 13682
11
aw,, =13 =40100 1504819277 My
v, 3818
11
cw o=t = 46107 _g99573747 mm

Ty 4t 381,8+185
2.9.Tinh ing suat mat mat trong cot thép DUL:
2.9.1.Mat do ma sat :
Af,y = £, (L e 0u)
Trong dé :
- f,, :ing sudt khi cang kéo =0.8 f,, =0.8x1860=1488 MP, .
- K=6.6x10"/mm
-u=0.23.

-x :1a chiéu dai b6 cép tinh tir diu kich neo dén mat cat dang tinh us mat mat . Tinh
khi kich 2 dau :
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Do dn tot nghiép Khoa xdy dwng cau dwong

~01L  0.1L _ O01L . 0.1L , O.1L
| 1 Bl

il 1 1
100 101 102 103 104 105

¥Y5=f

+vay X cla tat ca cac bo tai MC100 déu bang khong .

+X cuia b6 tai mat cit 104 bang 1 nira chiéu dai toan bo L, cta né.

+tinh X cuia 1 bo tai mat cat bat ki duoc tinh gan diing nhu sau :
*Tai MC 101:

X, =07 +(y,") = X, =X,.

*Tai MC 102

_ 2
X, = X, +0.0)* +(y, - y,)
#Tai MC 103:

N 2
Xy = X, +:J(0.1)7 + (y;— )
#Tai MC 104

- 2 2
X, = X5 +4(0.1)% +(y, - v5)
a. Tinh cho bo 1:

X, =~/3440% +182 =3440,05 mm

= /34407 + (32 —18)? =3440,03 mm.

|\.>><|

. =+/3440% + (42— 32)? =3440,0 I mm.

x|

X, =+/34407 + (48— 42)? =3440mm.
b.Tinh cho b6 2 :

X, =+/3440% +36% =3440,19 mm

X, =+/3440% + (64 —36)? =3440,11 mm.

X, =+/3440 + (84— 64)? =3440,06mm.

X, =+/3440° + (96 —84)% =3440,02mm.
c.Tinh cho b6 3 :
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Do dn tot nghiép Khoa xdy dung ciu dwong

x|

, = V34407 +396% =3462,72 mm

= /34407 + (704 —396)? =3453,76 mm.

>

|

, =+/34407 +(924—704)? =3447,03mm.

X, =+/3440% + (1056—924)% =3442,53mm.
d. Tinh cho b6 4 :
X, =/3440 +432° =3467,02 mm.

X, =+/3440° + (768—432)? =3456,37 mm.

X, =1/34407 + (1008— 768)? =3448,36mm.

X, =+/3440% + (1152—1008)% =3443,0lmm.
e.Tinh chobd 5 :
X, =+/34407 + 468 =3471,69 mm.

X,

34407 +(832—468)% =3459,20 mm.

X, =1/34407 + (1092—832)? =3449,8 Imm.

X, =+/34407 + (1248—1092)% =3443,54mm.

+a :1a téng gid tri tuyét doi cac géc udn cha bo ct tinh tir vi tri kich dén mat cit

a=o,—-0a,.

Vi «,:la goc tiép tuyén véi duong cong tai goc toa do .
a, :la goc giita ti€p tuyén vGi duong cong tai toa do x .
-dudng cong bo ct :
4f(1-x)*x
y=———

4f 2X
|2 —)tgaX:T(l—l_)
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Do dn tot nghiép Khoa xdy dwng cau dwong

el k7

x

v Y \\

> X

Tinh «,,o,,a cho cic b6 cap tai cac mat cit can tinh us mat mat:

+Tinh ¢, cho cac b6 (x=0):

4. -
b6 1 :tga, = ﬂ[l—ﬁj =430 € 0720.0058 > o, =0.3209d0=0.0056 rad

| | ) 34400
, 4f 2x) 4.100 ~ X
-b02:tgo,= T(l— Tj = 32400 (-0 =0.0116 - «,=0.6646do =0.0116rad
) 4.1100 R
-b6 3: tgo, = 32400 =0,1279 - «,=7.2886d06 =0.1272rad
4.12
-bo4:tge, = 4.1200 =0,1395 - «,=7,9415d6 =0.1386rad
34400
4.1
-bo5:tge, = 4.1300 =0,1512 - «,=8,5979d6 =0.1501rad
34400
Lap bang :
Tén b6 | x(mm) |L(mm) | f,(mm) | ¢,(rad)
Bo 1 0 34400 50 0.0056
Bo 2 0 34400 100 0.0116
Bo 3 0 34400 1100 | 0.1272
Bo 4 0 34400 1200 | 0.1386
Bo6 5 0 34400 1300 | 0.1501

+Tinh «, tai cac mat cat cho cac bo :
(+)Tinh « cho cac bo tai cac mat cat :

Cong thiic: a=¢,-«

X
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Dé an tot nghiép

*Tai mat cat 101 ¢6 :x=3940 mm.

-bo 1: »tgang

=

Tuong tu ta c6 bang sau :

_ 450
34400

| 2.3440

1

34400

Khoa xdy dwng cau dwong

j=0,00465 — a,=0,00465rad.

Tén b6 | x(mm) | L(mm) | f.(mm) | ¢ (rad) | ¢,(rad) | « (rad)
Bo 1 0 39400 50 0,00465 | 0,0056 | 0,0009
Bo6 2 0 39400 100 0,0093 | 0,0116 | 0,0023
B6 3 0 39400 | 1100 | 0,1023 | 0,1272 | 0,0249
Bo 4 0 39400 | 1200 | 0,1116 | 0,1386 | 0,027
Bo 5 0 39400 | 1300 | 0,1209 | 0,1501 | 0,0292
*Tai mat cat 102 c6 :x=6880 mm,
Tén b6 | x(mm) | L(mm) | f;(mm) | «, (rad) | o, (rad) | « (rad)
Bo 1 0 39400 50 0,0035 | 0,0056 | 0,00210
B6 2 0 39400 100 0,007 | 0,0116 | 0,0046
B6 3 0 39400 | 1100 0,077 | 0,1272 | 0,0502
Bo 4 0 39400 | 1200 0,084 | 0,1386 | 0,0546
B6 5 0 39400 | 1300 0,091 | 0,1501 | 0,0591
*Tai mat cat 103 ¢6 :x=10320 mm,
Tén b6 | x(mm) | L(mm) | f;(mm) | «, (rad) | «,(rad) | « (rad)
Bo 1 0 39400 50 0,0023 | 0,0056 | 0,0033
B6 2 0 39400 100 0,0046 | 0,0116 | 0,007
B6 3 0 39400 | 1100 | 0,0506 | 0,1272 | 0,0766
Bo 4 0 | 39400 | 1200 | 0,0552 | 0,1386 | 0,0834
Bo 5 0 39400 | 1300 | 0,0598 | 0,1501 | 0,0903
*Tai mat cat 104 c6 :x=13760 mm,
Tén b6 | x(mm) | L(mm) | f;(mm) | ¢, (rad) | «,(rad) | « (rad)
Bo 1 0 39400 50 0,0012 | 0,0056 | 0,0044
B6 2 0 | 39400 | 100 | 0,0024 | 0,0116 | 0,0092
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B63 0 39400 | 1100 | 0,0264 | 0,1272 | 0,1008
Bo 4 0 39400 | 1200 | 0,0288 | 0,1386 | 0,1098
Bo6 S 0 39400 | 1300 | 0,0312 | 0,1501 | 0,1189

*Tai mat cat 105 thi tat ca cacb6¢é o, =0= o = «, ,

Tinh ing suat mat mat do ma sat tai cac mat ciat lap thanh bang:

a,Mat cat 101:
B6| L f K X u a e | (ot ) |1- g €nes Afer
(MPa)
1 [34400,2|1488(6,67107-7|3440,05(0,23| 0,0009 (2,7182| 3,717 | 3,717 | 3,72
2 |34401,7|1488|6,67+10-7|3440,19 0,23 | 0,0023 (2,7182| 4,195 | 4,195 | 4,20
3 |34493,8|1488(6,67%10"-7 3462,72(0,23| 0,0249 (2,7182| 11,910 | 11,910 | 11,91
4 |34511,6|1488(6,67107-7|3967,020,23| 0,027 |2,7182| 13,119 | 13,119 | 13,12
5 | 34531 |1488(6,67+101-7|3471,690,23| 0,0292 (2,7182| 13,378 | 13,378 | 13,38
Y Af e 46,32
Afe /7 6,62
a,Mat cat 102:
Af e
Bo| L | Ty K X | 4| a e |l pa) |1-g6one
(MPa)
1 |34400,2|1488(6,67%107-7 |6880,08|0,23(0,00210 2,7182| -0,0051 | 0,0051 | 7,53
2 [34401,7 1488 6,67%10"-7| 6880,3 (0,23| 0,0046 [2,7182| -0,0056 | 0,0056 | 8,38
3 [34493,8(1488(6,67%10"-7|6919,48 0,23| 0,0502 {2,7182( -0,0162 | 0,0160 | 23,85
4 [34511,6|14886,67%10"-7(6923,39(0,23| 0,0546 |2,7182| -0,0172 | 0,0170 | 25,34
5 | 34531 |1488/6,67%10"-7/6880,08|0,23| 0,0591 2,7182| -0,0182 | 0,0180 | 26,81
> A 91,91
Af e /7 13,13
a,Mat cat 103:
Af e
Bo| L fo K X J 7 e | ~(kxtua)|1-g @ne
(MPa)
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34400,2

1488

6,67+101-7

10320,09

0,23(0,0033

2,7182

-0,0076

0,0076

11,33

34401,7

1488

6,67+101-7

10320,36

0,23| 0,007

2,7182

-0,0085

0,0085

12,58

34493,8

1488

6,67%107-7

10363,51

0,23/0,0766

2,7182

-0,0245

0,0242

36,06

34511,6

1488

6,67%101-7

10371,75

0,23/0,0834

2,7182

-0,0261

0,0258

38,33

| KA W N =

34531

1488

6,67%101-7

10320,09

0,23/0,0903

2,7182

-0,0277

0,0273

40,58

2 Afpr

138,88

Afpe 17

19,84

a,Mat cat 104:

Bo

f

pi

K

7

—(kx+ )

1_e*(><+/101:

Afpe
(MPa)

34400,2

1488

6,67%101-7

13760,09

0,23/0,0044

2,7182

-0,0102

0,0101

15,09

34401,7

1488

6,67+101-7

13760,38

0,23/0,0092

2,7182

-0,0113

0,0112

16,71

34493,8

1488

6,67+101-7

13806,04

0,23/0,1008

2,7182

-0,0324

0,0319

47,43

34511,6

1488

6,67+101-7

13814,01

0,23/0,1098

2,7182

-0,0345

0,0339

50,41

| A W N -

34531

1488

6,67%101-7

13760,09

0,23/0,1189

2,7182

-0,0365

0,0359

53,37

)3 AfPF

183,00

Afoe /7

26,14

a,Mat cat 105:

Bo

L

f

pi

K

X

—(kx+ uex)

1- e—(XﬂwC

A.I:PF
(MPa)

34400,2

1488

6,67%107-7

17200,1

0,23/0,0056

2,7182

-0,0128

0,0127

18,87

34401,7

1488

6,67%107-7

17200,9

0,23/0,0116

2,7182

-0,0141

0,0140

20,89

34493,8

1488

6,67%107-7

17246,9

0,23]0,1272

2,7182

-0,0408

0,0399

59,43

34511,6

1488

6,67*107-7

17246,9

0,23/0,1386

2,7182

20,0434

0,0425

63,17

N B W N =

34531

1488

6,67%107-7

17265,5

0,230,1501

2,7182

-0,0460

0,0450

66,95

ZAfPF

229,31

Afoe 7

32,76

2.9.2.Mat do truot neo :

AfPA =

A_L*EP

Itb

Trong d6 : 1dy AL =6mm/1neo,
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E, =197000MP,

l,=34448,6 mm

6

Suy ra: Af,,= 344486

.197000=34,3 MP, (cho tit ca cac mat cat)

2.9.3.Mat do nén dan hoi bétong (moéi lan cang 1 bo )

(N-1, E
AfPEs :W*E_CP,* fcgp

Trong d6 : N=7 bo,
E; = 4800y f; ,v6i f; =80%f, =0.8x40=32MP,,
f.: cudong do bé tong lic cang,
E, = 27153VIP,
f, =0.8f,, =0.8x1860=1488,
fop 10N sudt tai trong tam ct do luc cang da ké dén mat us do ma sat +tut
neo va do trong ,
-luc cang : P = [ fi— Afor +Af, ]x A xCosa?,
Trong do :
a :1a géc trung binh clia ti€p tuyén véi cdc bé tai mat cit tinh todn
2.9.3.1.Luc cang p, tai cac mat cat la :
a,MC 100 :
P;=[1488-34,3] .7600.0,998=11026023,76 N.
Véi o =(0,186%2+0,418%2+5,75+5,98+6,211)/7=3,709 => cos o> = 0.998.
b,MC 101 :
P;=[1488-(6,62+34,3)] .7600.0,999=10986810,19 N.
c,MC 102 :
P, =[1488-(13,13+34,3)] .7600.0,999=10937383,67 N.
d,MC 103 :
P, =[1488-(19,84+34,3)] .7600.0,999=10886438,66 N.
d,MC 104 :

P, = [1488-(26,14+34,3)] .7600.0,999=10838606,54 N.
e,MC 105 :
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P,=[1488-(32,76+34,3)] .7600.1=10799144 N.
2.9.3.2.Tinh f_ cho cac mat cat :

Pi P M
fcgp = —E—Ees +I—gleg
Véi M, :momen do trong luong ban than g, tinh theo TTGHSD,
-Tai MC 100 :(M, =0).

_ 1102602376 1102602376.600°

= =-15,87 MP
P 1090000 6,9.10" a
~Tai MC 105 :
2

Vay mat do nén dan hoi bétong (Af,_) la:
-MC 100 :
(7-1).197000/-15,87
Pes 2.7.27153
-MC 105 :
(7-1).197000/- 2388
PES 2.7.27153

=493 MP,

=742 MP,

2.9.4.Mat us do co ngot bétong (kéo sau):
-Tai tat ca cdc mat cat nhu nhau :
Afpr =93-0.85H ,v6i H do 4m =80%,
Af sz = 93— 0.85%0.8 = 25MP,,

2.9.5.Mat us do tir bién bétong,
Afpcn =120f, —7.0Af, >0,
Trong do :
- o 112 us tai trong tam ct do luc nén P, (da k€ dén mét do ma sdt ,tut neo
va nén dan hoi ) ,va do trong lugng ban than,
-Tinh luc P, cho cdc mat cit :
P = F, —(Afpr +Afp, +Afprg * A *cosa®.

*MC 100 :
P;=[ 1488-(34,3+49,3)] . 7840.0,998=10998475,01 N
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_ 10998475, 10998475,0.600°

@~ 1090000 sot0r  >0IMPs
— Afper=12,0x15,83=189,96 MP,,
*MC 105 :
P,=[ 1488-(32,76+34,3+49,3)] . 7840.1=10753657,6 N
Suy ra MC L/2:
TS T U 15,
Afy, :us do tinh tai 2va tinh tai 3 gay ra :

Ile

cdp:I

Af

M; +M
(d ps ytr2)+3|—lp(d ps ytr3)

c_2 c_3

_ 24333.10°

(286,9+554,6).10°
3,54.10" *

1700-543,66
( 4,3.10"

(1700-383,78)=10,52

MP,

M,=2433,3.10° MPa
M, =286,9.10° MPa
M,,=554,6.10° MPa
I, ,=3,54.10" mm*
Y," =543,66mm
I, 5=4,3.10" mm*
Y;"=383,78 mm
D,, =1700 mm
Afocr :us do tinh tai 2 gay ra ,
Afpen = 12,0.15,48-7.10,52=112,12MP,
2.9.6.Mat tng suat do chung cthép :
Afpp = Afpp + Afpe

-Cang sau géan ddng : Af,, =0.=> Af,, =Af

-Tinh :
AfPR2 =0.3[138—0.3Af ;- —0.4Af s —0.2(Afoer + Afpcr)],
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*MC Goi :
Afr, =0,3[138-0,3.0-0,4.49,3-0,2.(25+189,96)] = 22,59 MP,
*MCL/2 :
Afpr, =0,3[138-0,3.32,76-0,4.74,2-0,2.(25+112,12)] = 21,32 MP,
2.10. Kiém toan theo ttgh cuong do 1 :
2.10.1.Kiém tra sirc khang uon :
Do ta c6 bé tong ban mit cau va bétong dim c6 cudng do khac nhau nén ta quy doi
bétdong mit cau vé bétong 1am dam,Ta chi quy déi theo chiéu rong ban cdnh chit khong

quy déi chiéu cao ban cénh,

Hé s6 quy déi n = %

:>n:—D 0.045.1:" foe _ foc _ f 0,7746
0,045 iy T

b’,=0,7746*1900=1471,74mm

Xem ti€t dién la ti€t dién cht T
*kiém tra MC 105 (b6 qua c6t thép thuong):
Vi tri truc trung hoa :

+gia thiét truc trung hoa qua céanh :
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h,
o b T 0.8
y iNENe e
LN ] i a/2
[ } B
H = d P
Hd Z
o
P e N — Posfos
I
' —b—
C — APS fpu f
0.85f,Bb+kA, ™

d

p
h;=200-15=185 mm
A, = 7600(mm>)
f,, = 1860 (Mpa)

[31:0,85—¥. f -28

=0,85-0,05/7(50-28)= 0,693
£ =50
d,= H—y,=1750+185-171,43=1763,57 (mm)

f
k = 2(1.04— f"Y) -0.28

pu

C= 7600.1860 =140,7< h;= 185mm

0,85.50.0,693.2400+ 0,28.7600. 1860
176357

] Vay truc trung hoa qua canh :
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+Stic khang danh dinh cta tiét dién :

M, = Aus Tos (d, —%) +(b-b)hy*0,85% £, (h/2-a/2) ,

=]

a= ;. C=0,693.140,7=97,5.

c 140,7
f.=f (1-k—)=1860.(1-0,28.——2") =
ps = fou( dp) ( 7600) 1850,3 MP,

185 975
:7600.1850,3.(1763,57-QLZ’S)+(24OO-200).185.0,85.50( =)

=

=2,49.10'° N.mm = 24900 KN.m
+Kiém tra :M, = 17103,55 KN.m <@.M, = 1.24900=24900KN.m => dat .
2.10.2Kiém tra ham luong cthép toi da :

€ <o
dC
Aog . fos
g = Po-fredy _ 760018503176357 o
Ao foe 7600.18503

C=140,7 mm <0,42d_ =0,42x1763,57 =740,7 mm — dat .

2.10.3.Kiém tra ham luong cthép toi thiéu :

¢M > min §2M_ 1.33M,

Trong do :
M., :momen bat dau gay nit ddm BTDUL tdc 1a khi d6 us bién dudi dat tri

s6 uskéokhiudnla: f, =0.63,/f, =0.63v50 =4.45MP,
-phuong trinh M, vé6i ti€t lién hop cang sau (3 giai doan),

f :_i_% d+%yld+&yg+lvl3+lvlht yd+AM

r 1 3
A, l, " 1, I, I,

+P = (0.8F,, — Afor) A, Afpr =Afpr, +Af,r,=299,7 MP,

ys =4,45Mpa

+ M, :moémen MC 105 do tinh tai 1 =2228,94 KN.m(TTGHSD).
+M, :moémen MC 105 do tinh tai 2=2433,3 KN.m,

+ M, :momen MC 105 do tinh tai 3=841,5 KN.m,
+M,=(1,25.Mr + M; §).mg,=3958,05 KN.m
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+AM :12 phan momen thém vao dé tiét dién bat dau nit,
P,=(0,8.0,9.1860-299,7).7600 = 7900200 N
*thay cdc s6 lieu MC 105 vao phuong trinh dé tinh AM

4,45 =. 1200200 7900200600 1 g5 | 222898 15050, 24333 150634+
592000 6,9.10 306.10 352.10
4 (8415+395809) (opern, AM  oaeos

43.10" e

AM =8,37.10°N.mm=8370 KN.m => M ;= AM + M; +M;, +M3 +M; = 17831,79
Mu = MIOS = 17103,55KN.H1

+Kiém tra : .M, =24900KN.m > min{1,2M , ,1,33M ,}

>min{21398,15 ;22727,72 KN,m}
S .M, = 24900KN m > 22727,72KN.m =>dat.
2.10.4.Kiém tra sirc khang cit cua tiét dién :
-Tinh cho tiét dién 6 gan goi :
Stic khéng cat tiét dien =4V, ,v6i ¢ =0.9
V. :siic khang cét danh dinh ,
Ve + Vs +V,
V= mln{O.ZSfc'bvdv +vp}

V, :stic khang cat do bétong,

V,=0.0834,/f.h,d,,
V, :stic khang cét do c6t dai ,

_ A f,d, (cotgd +cotga)sina
B Sy
_ A f,d, cotgd

Sy ’

Y

S

Vi o =90° (g6c cot dai )

-V

S

V, :siic khdng cat do c6t thép DUL (xién):
V, = fiAgsina ,v6i f :cudng do tinh toédn ctdul,

« :g6c trung binh ,
Trong céc cong thic trén :

b, :1a chiéu day nho nhit ctia suon ddm -dau dam b,, =b, =600mm
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d, :chiéu cao chiu cit ¢6 hiéu cua ti€t dién —khoéang cach hgp luc trong mién chiu

nén va kéo cua tiét dién ,

Pau dam:

dp

1750

ANS

721,46

600

+gin ding chiéu cao mién chiu nén ,18y bang chiéu cao mién chiu nén MC 105,

C=140,7—-»d, =d, —% :1750—72146—@:958,19mm

p

d —S_05819
2

Mait khdc d,=max| 0,9d, =92569 |=>d,=1260mm
0,72h=1260

A, :dién tich tiét dién cot dai trong pham vi 1 budc dai :

I e

L 4 cot dai 2 nhanh

e e

Trong d6 v6i L=35m — dau ddm b,=600mm —> c6t dai ¢ =16 -4 nhanh ,1 nhanh

_Td?  3.14x16°
4

- f, =2011mm’* — A, =4x201.1=804.4,
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+ f,:cuong do cot dai =400MP,,
+ S, :budc cot dai (khoang cach cac cot dai )
+ [ :1a hé s6 tra theo bang lap san,

+®: la gbc cua tng suit xién tra bang ,

*PE tra bang tim £ va® phai tinh 2 thong s6 1a \f/_ va g,
-v6i V 1a ting sudt cit :
= Vu
gxb,xd,
V, :1a luc cét tinh todn theo TTGHCD 1 ,¢=0.9,
. M, /d, +0.5V, cotgd
X E A ;

M, :1a mémen u6n tinh theo TTGHCD1,
Nhu vay dé tra bang tim @ phai tinh ¢, — dé tinh &, phai biét ® ,Vay phai thir

dan theo trinh tu sau :

a,Tur biéu dé bao momen va luc cat :

* Biéu d6 bao momen (KN.m)

* Biéu dé bao Ijc c&t(KN)

©

2026,96

<

u

1681,91

Twr noi suy ta duge {M,= 4069 KN.m;V,=1900,6 KN}
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b,Tinh ing suat cat :

v Ve _ 1900,6.10°
~ gxb,xd,  0,9.600.1260

=2,79MP,

Y _21 406
fe 50
¢,Gia thiét @, = 40°,cotgd, =1.192 > tinh ¢, ,

~4069.10° /1260+0,5.1900,6.10°.1,192

g, =2,82.10°
! 1970007840
i. =0.06
Theo ! f, , Tra bang — ®, =271°, 3, =382
£, =282x10°

+s0 sdnh ®, va ®, khac nhiéu — lam lan thi 2 : cotg27,1° =1.95.

_4069.10° /1260+0,5.1900,6.10°.1,95

g, =3,3.10°
1 1970007840

Vv :
Theo i va g, —trabang - @, =27.4° va 3, =3,68.

c

Vay s6 lieu dé tinh : @, =27.4° va f, =3,68.

d,Bé tri cot dai truée roéi kiém tra :
Buéce dai :

f *
Af,  804.4*400 _9137mm.

S, < =
0.083/f/b, 0.083*/50*600

V, =19006KN <0.1f.b,d, =0.1*50*600*1260=3780KN nén —

u

S, <min(0.8d,;600mm),
Vay S, <600mm — chon c6t dai ¢16—4nhanh S, =300mm — kiém tra ,
V, =min ¥ +V, +V, va 0.25f.b,d,).
+V, =0.0838,/f,b,d, =0.083*3,68*/50x600x1260 = 16328KN ,
+V, = f A sing,,,
-Tinh géc «,, cua cac bé céap tai x=d, =1260mm,

b6 1: tgar = 4T @ 2X) - 4400, 21260
l | 7 34400 34400

)=0.0107 - o, = 0.62°,
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Tuong tu cho cic bo khac

- a, = P(0.62+1.23)+6,76+7.37+7,97 / 7=3.69" —sina, =0.064.
V, =(0.8f,, —Afy ) As sing, = (0,8x0,9.1860— 299,7).7840.0,064 = 822,34KN.

v _ A .f,.d,.cotg(¢) 804,4.400.1260.1,929
: S 300

v

=2606,84KN

Cu6i cung kiém tra sitc khang cit :
V, =min ¥ +V, +V, =5036,8 KN vi 0.25f.b,d, = 9450KN).
V,= Y% +V +V,}
V, =1144KN <0,9(V, +V, +V,) = 0,9.50368 = 453312KN — dat,
2.11.KIEM TOAN THEO TTGH SU’ DUNG :
2.11.1.Kiém tra ting suat MC 105 (giira nhip ):
2.11.1.1.giai doan cang kéo cot thép (ngay sau khi dong neo):
+cudng do bétong: f, =0.8f, =40MP,,
+cuong do ctdul : f; =0.74f  =0.74x1860=1376.4MP, ,
+ A, =592000mm’*

I, =3.54*10"mm* e, =1110,6mm, y¢ =1282,04mm, y!" = 467,96mm,M, = 222894KN.m

a,Kiém tra ing suit bién duéi (us nén):

P Pxe M .
_A—'—I—g*yf +|—1*yf <0.6f, =24MP,.

9 9 g

P = (f,; — Afory) Aps = (1376,4—141,26).7600= 9387064N

6
9387064 938706411106 128204 + 222894.10

592000 354.10% 354.10"

128204{ —|-2045<0.6f; = 24MP,

bd :‘

b,Kiém tra ing suat bién trén :

P Pe M <1.38MP,
fo=——i 4! gyf__ly;r .
I <0.25\ f,; =1.77

btr
A |

g 9 9
Thay s0 :

9387064 938706411106
= " " 467,96+
592000  3,54.10 354.10

6
22289410 467 96 0,87MP, <177MP, -> dat
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2.11.1.2.Giai doan khai thac (sau mat mat toan bo):
a,kiém tra iing suat bién dudi :
f,=08f, =0.8%0.9*1860=13392MP,,
ducnén: P o= (f, - Afpr)As = (1339.2—299,7) *7600= 7900200N .

) Pe M., +M,_+M .
bd :_%_% ][_j+¥y1d + IIVIZ y1d "'( > | ® ) yg S0-5\/?c:3-5“'-
g g gl 92 c

* *10°
_7900200_7900200*11106 , )y | % %1282 04+

" =" 759200 4,3*10" 354
+%*1282,04+ (286'9+55:§ :7;3287)*106 136622
=0.76MP, <0.5,/f, =354

— dat.

b,Kiém tra iing suat bién trén : y;" = 467,96mm, y, =54366mm,y; =38378mm

Pe .
L9y M, y{r —% y;r —%yg <0.45f, =0.45*50=22.5MP,,

f = _i+ -
btr Ag I yl I

g g C C

_ 7900200 790020011106 , o 22289%10° ) o
, 11 !

bd = + T
59200 4,3*10 3,54*10
*106 *10°
+M*543,66+ (286,9+554,6+3?132,87) 10 *543,66
354*10 4,3*10

= |-21.8MP,| < 22.5MP, —dat,

2.11.2.Kiém tra us mat cat goi 100 :
2.11.2.1.Giai doan cang kéo :
R =(f, —Af)Ass cosay

-Trong do6 :
+ > al = p0.62+1.23)+6,76+7.37+7,97 /7 =3.69°

— cosay’ =0.997,

+P = (f,; — Afpry) Apg COS® = (1488-140,7) * 7840*0.997 = 105311455N

+ A, =1090000mm?, 1, = 2,88x10" mm*, e, =189,54mm, y;" =839mm, y;’ =911mm,M =0

a.Kiém tra us bién duéi :
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105311455 105311455*189,54
bd 1090000 2,88x10"

*839=|-12.78MP,| <19.2MP, —dat.

b.Kiém tra thé trén :

a Pe *
(=P P v 105311455 105311485¥18954, 01, gouvp (rncr s
A I 1090000 2,88x10

9 9

dat.
2.11.2.2.Giai doan khai thac:
P. =[1339.2-(88.5+159)]*7840*0.997 =8533251216N .

I, =53.10"mm* , y¥ =844,67mm, yS =90533mm.
a.Kiém tra us bién dudi :

B i_Pieg ¢ _ 8533251216 8533251216*396

f. o= _
b A % 1090000 5,3*10"

9 9

*905,33 = ~12.4MP, —>

dat(nén).
b.Kiém tra us bién trén :

. Pe
(, =P P 8533251216 8533251216396, 0, s qoyp
A 1090000 53*10

9 g9

dat(nén).
2.12.TINH DO VONG KET CAU NHIP :
2.12.1.Kiém tra dé vong do hoat tai :

+Tinh do vong mat cat co toa do x do luc p ¢o toa do a,b nhu hinh vé .

b.x
Yi = _PDX

— |2_b2_X2
6.EC.IC.I( )

+So d6 chat tai tinh do vong do xe tai 3 - truc:
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a o)

p, =145x10°N, p, = p,, p, = 35xL0°N —tinh do vong khong c6 hé s6 :
+ Do vong MC giira nhip 105 do cac luc p, -
b=12900+4300=17200mm,x=12900mm.

Yo = 145x10°x17200x12900x(34400° —17200° —12900%)

=8,6mm.
X 6x30358x4,3x10" x34400

+Do vong MC 105 do p, >

o p,I° 145x10° x34400°
= = — =9,4mm.
48.E..1, 48x30358x4,3x10

+DPo vong MC 105 do p, » b=10400mm, x=14700mm.

yp3_35x103x8600x14700x(344002 —8600° —129007)

=1.55mm
6x30358x4,3x10" x34400

+P0 vong cac dam chu coi nhu chiu luc giong nhau khi chat tat ca cac lan xe .

B, _ 12000-2x2000
3500 3500

-hé s6 xung kich (1+IM)=1.25.
+Po vong 1 dam chu tai MC 105 :

-s0lanxe :n_ = =2 lan.

Py P2 Ps
y = (Y2 +y™+y?)n x1.25, v6i n=s6 dam =5.
n

_ (8,6 +9,4+155)x2 «1.25 =9 775mm .

+Kiém tra:y < ixI — 9,775< 34400 43mm — dat.
800 800

2.12.2.Tinh d6 vong do tinh tai —luc cang trude va do vong (MC 105):
2.12.2.1.D6 vong do luc cang ctdul:

5w.l*
Apy, =~ .
384EC|9
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Trong d6: w= % ,e=e, =872mm, |, =6,9x10" mm*.

p=(0.8f,, —Af,)As = (0.8x1860—299,7)x7840=9316272N .

_ 8x931627X872

> W =5493.
34400
5x54,93x34400°
= Apy. =— o= -47,97mm .
384x30358x2.956103x10

2.12.2.2.D¢ vong do trong luong ban than dam(giai doan 1):do g, =30,18N/mm

5 14 5X30,18X344004
Agl = % =

= _ = =26,27mm.
384 E.I 384x30358x6,9x10™

2.12.2.3.D¢ vong do tinh tai 2 : g, =569N/mm.

5 1° 5x5,69x34400"
Agz = 3; =

= ) = =7,95mm.
384 E.I, 384x30358x4,3x10"

*Po vong do luc cang +tinh tai :goi la do vong tinh y; .
y; =—47,97+26,27+7,95=-13.75mm.
Vay dam c6 do vong khi khai thac 1a :13.75mm.
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PHAN III:

THIET KE KY THUAT THI CONG

CHUONG I:
THIET KE THI CONG TRU T1

SVTH : Vi Xudn Chién — Lop XD1301C Trang 208



Do dn tot nghiép Khoa xdy dwng cau dwong

1. Pac diém cau tao cia tru T1:

(700 1000 1400 . 1000 1400 1000 1400 1000 1400 1000 700 2000
[ 1 [ 1 [ 1 [ 1 [ 1 _ e e S
[=]
2
1200 | 2400 | 2400 | 2400 | 2400 | 1200 |
o
5 . 6500 3 1200
o [e]
o (=]
[=] [=]
[oe] 0|
150 ] 1900
S 3 5000
Q <
1000 : 3000 : 3000 : 1000 1000 3000 1000
1 1
7] [ T [ T
1000 1000 1000 | 1000 | | 1000 |

Hinh 1.1.1: Céu tao tru.
- Phan méng: gém 6 coc khoan nhoi bétong cbt thép c6 duong kinh D =1m, chiéu dai coc L =
34,32m.
2. So lwge vé dic diém noi xay dung cu:
2.1. Piéu ki¢n cung cdp nguyén vit liéu:
- Vat liéu da: vat liéu da duoc khai thac tai mo gﬁn khu vuc xay dung cau. Pa dugce van
chuyén dén vi tri thi cong bang duong bd mot cach thuan tién. P4 & day dam bao cudng do va
kich c& dé phuc vu tdt cho viéc xay dung cau.
- Vat liéu cat: cat dung dé xay dung dugc khai thac g?m vi tri thi cong, dam bao do sach,
cuong do va s lugng.
- Vat li¢u thép: str dung cac loai thép trong nudc nhu thép Thai Nguyén,... hodc cac loai thép
lién doanh nhu thép Viét-Nhat, Viét-Uc...Ngudn thép duoc 1y tai cac dai 1y 1on & cac khu
vuc lan can.
- Xi mang: hién nay cdc nha may xi mang déu dugc xdy dung & céc tinh thanh ludn dép ung
nhu cau phuc vu xdy dung. Vi vdy, van dé cung cép xi ming cho cic cong trinh xay dung rat

thuan loi, luon dam bao chat lugng va s6 lugng ma y€u cau cong trinh dat ra.
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Nhin chung cac ngudn cung cip nguyén vat liéu & day dy du, cy ly van chuyén nho va
thuan loi. Pam bao cung cap kip thoi dé hoan thanh tién do thi cong cong trinh da dat ra.
2.2. Nhén lwc va mdy moc:
- Hién nay trén ca nudc nodi chung va cac tinh mién Trung néi riéng cé rat nhidu don vi thi
cong xay dung ciu ma gan nhit 1a Téng Cong Ty Xay Dung Cong Trinh Giao Théng ... voi
ddi ngti can b k¥ thuat c6 trinh d¢ cao, cong nhan lanh nghé .
- May moc thi cong day du, dam bao tién do thi cong va thoi han thi cong theo qui dinh.
2.3. Piéu ki¢n dia chit thuy vin:
- Vé dia chat:
Lép 1: Cat hat nho mau xam vang day 2,42m
Lép 2: Cat sét mau xam vang déo cting day 3,1m
L6p 3: Sét mau xdm xanh, xdm vang, déo mém day 10,9m
Lép 4: Sét mau xam vang, déo cing day 7,7
Lép 5: Cat sét mau xam vang déo day 11,3m
L6p 6: D4 granit it nit né ran chac rat day
- Vé thuy van:
MNCN: +5,17m.
MNTT: +4,5m.
MNTC: +2,5m.
2.4. Tinh hinh dan cu:
- Cong trinh cau nam cach trung tdm thi xa 3km nén dan cu tap trung xung quanh ciu
tuong ddi nhiéu. Do vy can phai két hop chit ché véi cac to chirc chinh quyén, doan
thé cua x4, phuong ..nham dam bao an ninh trat ty va an toan trong khu vyuc xdy dung

N
A

cau.
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2.5. Diéu kién dn ¢ va sinh hoat ciia céng nhin:

- Lan trai dugc xdy dung & gin cong trinh.

- Hé théng dién, nudc, thong tin lién lac va cac nhu yéu phém trong sinh hoat dugc dam bao
day du.

2.6. Chon thoi gian thi cong:

-Dya vao céc sd liéu duoc khao sat théng ké vé dia hinh, dia mao, dia chét thuy van, thoi tiét
khi hau, diéu kién giao thong, van tai ta chon thoi gian thi cong tir dau thang hai.

-Thi céng sém hon s& gidp mua va gi6 rét, con thi cong mudn hon s& gip mua & cudi giai doan
xdy dung cau.

-Néu nhu vay vao mua mua s& khong tién, tién do thi cong sé& khong dam bao, diéu kién thi

cong s€ gap nhiéu kho khan, chét lugng cong trinh kho dat duge nhu thiét ké.

3. Pé xuit phwong an thi cong tru T1:
* Phan anh dic diém, diéu kién dia chat thuy vin:
- Theo s6 liéu khao sat thi tai vi trf thi cong tru c6 nhiing dac diém anh huodng dén phuong an
thi cong nhu sau:
Vi dja chat c6 nudc ngdm do nude thadm qua cac 16p cat vi vay khi thi cong khoan tao

16 phai kém theo ong véch.
- Chénh cao tir MNTC dén CDPM la 7,5m, chénh cao tir MNTC dén MDTN la 3,84m do vay
khi thi cong hé méng ta ding phuong phép thi cong trong vong vay coc vén .
4. Trinh tu thi chung cong tru T2:
-Trinh ty thi cong tru T2 gém cac budc nhu sau:

- Tap két vat tu thiét bi thi cong.

- Lam duong cong vu, san don mat béng thi cong.

- Dinh vi tim tru (ding may + nhén cong)

- Gia cong 16ng thép.

- Thi c6ng coc khoan nhdi.

- Thi c6ng vong vay coc van.

- Dao dat hé mong bang phuong phap x6i hut

- Hut nudc va vé sinh lai hé mong.

- Nghiém thu hé méng.

- Pap dau coc va tién hanh d6 16p bétong bit day

- Lap dung cdt thép, van khuon va tién hanh d6 bétong bé tru.
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- Khi bétong bé tru da dat cuong do, thao do van khuodn, lép dat hd mong dén cao do dinh
bé mong.

- Lip dung c6t thép, van khudn va tién hanh d6 bétong than tru P1.

- Khi bétong than tru dat cuong do, tién hanh thao do van khuon.

- Lap dung cdt thép, van khuon va tién hanh d6 bétong xa mil.

- Khi bétong xa mu dat cuong do, tién hanh thao d& van khuén va hoan thién tru P1.
5. Cac cong tac chinh trong qua trinh thi cong tru:
5.1. Cong tdc chudn bi:
5.1.1. Lan trai kho bai:
- Do thoi gian thi cong kha dai, nén viéc to chire kho bii 1an trai 14 rat can thiét. Kho bai lan
trai phai dugc xay dung ¢ noi kho réo, an toan va gz‘in cong trinh nham dam bao viée quan li,
bdo quan nguyén vat li¢u va may moc thi cong.
- Dung may san, may i két hop nhan cong dé don dep mat bang bai thi cong. Mat bang phai
bang phang, da rong dé bb tri vat liéu, may moc thi cong.
5.1.2. Nguyén vat liéu:
- Cac loai vat liéu dugc van chuyén dén cong truong va tap két vao kho bai, qué trinh cung
g vt liéu phai dam bao tinh lién tuc, ddm bao céc thong s6 k¥ thuat vé yéu cau vat licu.
5.1.3. Nhéan lyc va may moc:
- Nhan lyc may méc dugc huy dong ddy da d¢am bao cho cong trinh kip tién do xay dung.
-Vé nhén lyc:Bén canh d6i ngii k§ su c6 trinh d6 va cong nhan lanh nghé, don vi thi céng con
¢6 thé tuyén thém ngudn nhéan cong tai dja phuong dé day nhanh tién do thi cong.
- V& may moc: Pon vi thi cong co du cac thiét bi thi cong, tir cac loai may nhoé nhu may han,
may cit, may phat dién dén cac loai may 16n nhu may cau, may khoan, may tréon va bom

bétong...
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5.2. Cong tac dinh vi tim tru:
- Muc dich: Nhim dam bao dang vi tri, kich thudc cia toan bd cong trinh cling nhu cac bd
phan két cAu dugc thue hién trong sudt thoi gian thi cong.
- N6i dung:
+ Xéc dinh lai va kiém tra trén thuc dia cac mdc cao do va mdc dinh.
+ Cam lai cac mdc trén thuc dia dé dinh vi tim cau, duodng truc cua céc tru md va
duong dan dau cau.
+ Kiém tra lai hinh dang va kich thudc cac cAu kién ché tao tai cong truong.
+ Pinh vi cac cong trinh phu tam phuc vu thi cong.
- Cach xac dinh tim tru:
Cong tac dinh vi tim tru nham dam bao cho tru nim dang vi tri thiét ké. Khi thi cong thi cong
viéc nay dugc tién hanh dau tién va ludn kiém tra trong qud trinh thi cong. bé xac dinh dugc
chinh x4c ta diing phuong phép tir giac do dac dé dinh vi, trinh ty nhu sau:
-Trudc hét cim dudng truc cta tru qua hai diém chuan 1a mbc da cho ( 1a diém A va B).
-Tir A dat may kinh vi ngdm B mé 1 gbc 90° so v6i phuong cua truc ciu vé 2 phia , lay Al
va A2 cach A mgt khoang AA; = AA; =20m.
-Ta Bmo 1 gbe 90° so v6i phuong cua truc cau vé 2 phia , 1ay B1 va B2 cach B mot khoang
BB; = BB, =20m.
-Ta dugc tir giac dac AA1IB1BB2A2

-Goi C 1a tim cua trusd 1 ta co :

tga:£=§:2,9 = a = arctg2,9 = 70,94°
AA 20
A — — B
T e o — B‘\-,
o e T
) - ~ T
All=—=—- —— B — —=+8
T __‘C_‘—— —_— . — — b
Az . - D &
Hinh 1.3.2: So dé dinh vi tim tru.
BC 96

—— =48 = p=arctg48=7823°

taf = — =
97 BB, 20
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-Vay dat may kinh vi I tai vi tri A huéng theo tim cAu; dat may kinh vi II tai Al hudng vé A,
sau d6 mé mot goc « . Giao 2 hudng nay tai C 1a tim tru s6 1.

-Tuong tu dat may kinh vi I tai vi tri B hudng theo tim céu; dat may kinh vi II tai B2 hudng
vé B, sau d6 mé mot goc /. Giao 2 hudng nay tai C 1a tim tru s6 1.

-Kiém tra lai vi tri C bang cach dit may kinh vi s6 II tai A2 huéng may vé A réi mo
mot goc o va dit may tai B1 hudng vé B réi mo goc B. Giao 2 hudng ciia may I va
may II ta dugc vi tri tim cua try sb 1. Cong tac dinh vi tim try nham dam bao ding vi
tri va kich thuéc cua tru can thi cong, dugc thuc hién trong qua trinh thi cong.

5.3. Thi céng coc khoan nhéi:

- Theo diéu kién dia chit: 16p trén 1a 10p cat hat nho, 16p thir 2 14 16p cat hat trung, 16p tha 3 1a
16p cudi soi day vo cung va vi tri tru thi cong ¢ noi c6 nudc ngdm cé thé giy sut 1§ khi thi
cong nén ta chon phuong phap khoan tao 16 dung dng vach. Trinh tu thi cong coc khoan nhdi
gdm céc budc sau:

5.3.1. Cong tic chudn bi thi cong:

* Khi thiét ké t6 chtc thi cong coc khoan nhdi phai diéu tra va thu thap cac tai liéu sau:

- Ban v& thiét ké mong coc khoan nhdi, kha ning chiu tai, cac yéu cau thir tai va phuong phap
kiém tra nghiém thu.

- Tai liéu diéu tra vé mat dia chat, thily van nudc ngﬁm.

- Tai liéu vé binh dd, dia hinh noi thi cong, cic cong trinh ha ting tai chd nhu dudng giao
thong, mang dién, ngudn nudc phuc vu thi cong.

- Ngudn vt lidu cung cap cho cong trinh, vi tri d6 dat khoan.

- Tinh ning va s6 lugng thiét bi may thi cong c6 thé huy dong cho cong trinh.

- Cac anh huong c6 thé tac dong dén moi truong va cong trinh 1an can.

- Trinh d6 cong ngh¢ va ky nang cia don vi thi cong.

- Céc yéu cau vé k¥ thuat thi cong va kiém tra chit luong coc khoan nhdi.

* Cong tac td chure thi cong coc khoan nhdi cin thuc hién cac hang muyc sau :

- Lap ban v& mit bang thi cong tong thé bao gdm: vi tri coc, bé tri cac cong trinh phu tam nhu
tram bétong. DAy chuyén thiét bi cong nghé thi cong nhu may khoan, cac thiét bi dong bo di
kém, hé thong cung cip tuan hoan vita sét, hé thong cap va xa nudc, hé thong cap dién va
duong cong vu.

- Céc bién phap dam bao an toan lao dong va chét luong cong trinh.

5.3.2. Yéu cdu vé vit liéu, thiét bi:
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- Céc vit liéu, thiét bi dung trong thi cong coc khoan nhdi phai duoc tap Két dﬁy dua theo ding
yéu cdu ciia ho so thiét ké va cac tiéu chuan hién hanh.

- Cac thiét bj st dung nhu can truc, may khoan ... phai c¢6 day du tai liéu vé tinh ning k¥
thuat, cling nhu chimg chi vé chit luong dam bao an toan k¥ thuat cua nha ché tao va phai
duoc kiém tra an toan theo dung cac qui tic k¥ thudt an toan hién hanh.

- Vit lidu str dung vao cac cong trinh coc khoan nhdi nhu ximéng, ¢t thép, phu gia ... phai co
day du huéng dan st dung va cac chimg chi chit luong cua nha san xuat. Céc vat liéu nhu cat,
da, nude, bétdng phai c6 cac két qua thi nghiém danh gia chat luong, két qua ép maiu ... trude
khi dua vao st dung.

5.3.3. Thi cong cdac cong trinh phu tro:

- Trudc khi thi cong coc khoan nhdi phai cin cir vao cac ban vé thiét ké thi cong dé tién hanh
xay dung céc cong trinh phu trg nhu :

+ Puong cong vu dé van chuyén may moc, thiét bi, vat tu phuc vy thi cong .

+ Heé thng cap thoat nudc va cap dién khi thi cong.

+ Hé théng cung cip bétong gom cac tram bétong, cac kho chira ximing, cac mdy
bom bé tong va hé thong dudng éng .

+ Lap ban v& thé hién cac budc thi cong, cac tai liéu hudng dan cac thao tac thi cong
dbi véi cac thiét bi chu yéu, 1p qui trinh cong nghé thi cong coc khoan nhdi dé huéng dan,
phd bién cho can bo, cong nhan tham gia thi cong 1am chu cong nghé .

- Mat béng thi cong phu thudc vao dia hinh: ¢ day ta sir dung duong tam ra vi tri thi cong, mat
bang thi cong duoc san don bang may i trude khi tién hanh thi cong tru.

5.3.4. Céng tdc khoan tao 16 ding ong vdch:

- Ong vach c6 tac dung ngian khong cho dat bén ngoai sat 16 vao hé moéng, dng vach thuong
lip chan xén bang hop kim cing va st.

- Dung thiét bi khoan, dwa dng vach vao dat va chuyén dat tir coc nhoi ra bang thiét bi khoan
tu hanh.

- bay éng vach dugc ha dén cao dd cua 16p cudi sé1 +1m, mi¢ng 6ng vach & trén mat dat.
5.3.5. Dinh vi lip ddt éng véch:

- Ngoai viéc st dung cac lgai may moc thiét bi trén dé do dac va dinh vi can dung thém hé
théng khung din hudng. Khung din huéng dung dé dinh vi dng vach phai dam bao 6n dinh
dudi tac dung cua luc thuy dong.

5.3.6. Thiét bi ha éng vdch:

- Str dung buia rung dong dng vach xudng két hop véi viée 1dy dat bén trong 1dng dng vach

bang may khoan.
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5.3.7. Chudn bi khoan:

* Trudce khi thi cong coc khoan nhdi, can phai chuén bi dﬁy du ho so tai liéu, thiét bi may moc
va mit bang thi cong dam bao yéu cau sau:

- Khoan tham do dia chat tai vi tri c6 18 khoan

- Ché tao 1dng thép.

- Lap quy trinh cong nghé khoan nhdi cu thé dé huéng din phd bién cho can bo, cong nhan
tham gia thi cong coc nhdi 1am chu céng nghé.

- Cac chan may phai duoc ké cimg va can bang dé khi khoan khong bi nghiéng hodc di dong.

- Pau khoan dugc treo bang gia khoan hodc can cau, trudc khi khoan phai dinh vi gia khoan
can bang, dang tim coc thiét ké.

5.3.8. Khoan I6:

- Phai lya chon thiét bi khoan du nang luc va phu hop véi diéu kién dia cht, thily van ctua
cong trinh dé dam béo cho viéc tao 16 khoan dat yéu cau thiét ké.

- Phai chd dén khi bétong coc bén canh trong cung mdt méng dat tdi thiéu 70% cuong do thiét
ké méi dugc khoan tiép.

5.3.9. Céng tic cot thép:

* Gia cong long cot thép:

- Long cbt thép phai gia cong dam bao yéu cau thiét ké vé: quy cach, ching loai cbt thép,
pham cép que han, quy cach mbi han, d6 dai duong han.

- Cbt thép duoc ché tao sin & cong truong hodc nha may. Long cbt thép gia cong ding thiét
ké. Cac cbt thép doc va ngang ghép thanh 10ng cdt thép bang cach han.

- Céc 6ng tham do duoc han tryc tiép 1én vanh dai hodc dung thanh thép han kep 6ng vao dai.
- Pbi v6i nhitng coc ¢6 dudng kinh 16n, khong dugce nang chuyén 10ng cbt thép tai 1 hodc 2
diém, phai giir 10ng ¢t thép tai nhiéu diém dé tranh bién dang .

- Long cbt thép phai duoc giit cach ddy 16 khoan 10cm.

- Long cbt thép sau khi ha va dng tham do phai thang va thong sudt .

5.3.10. Pé bétong coc theo phwong phdp di chuyén thing dieng ong din:

* Khi d6 bétong can tuan thu cac quy dinh sau:

- Trude khi dd bétong coc khoan nhdi ta tién hanh vé sinh sach s& 16 khoan tranh khong dé dat
d4 ban trong 16.

- Hé théng dng dan duoc ha xudng cach day hd khoan 20cm. Lip phéu d6 vao dau trén dng

dan. Treo qua ciu do bétdng bang day thép hodc ddy thimg. Qua cau dugc dit thing bing
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trong dng dan tai vi tri dudi ¢ phéu khoang 20-40cm va phai tiép xuc kin khit véi thanh dng
dan.
- Ding méay bom rét dan béténg vao canh phéu, khong duoc rot truc tiép bétong 1én cau lam
14t cau.
- Khi bétong ddy phéu, tha soi day thép giit cau dé béténg ép cau xudng va tiép tuc cip bétong
vao phéu.
- Phai d6 bétong véi toc d6 cham dé khong lam dich chuyén 10ng thép va tranh béténg bi phan
téng.
- Trong qua trinh d6 bétong phai giit miii ong dan ludng ngap vao trong bétong t6i thicu 13 2m
va khong vuot qua 5m. Khong dugc cho éng chuyén dong ngang. Tc do rat ha dng khong
ché khoang 1,5m/phut.
- Bétong tuoi trude khi xa vao may bom phai duoc thi nghiém kiém tra chat luong bang mét
va bang cach do do sut.
- Néu d¢ sut khong dam bao phai diéu chinh nhung khong dugc cho thém nude vao vira.
- Trong qua trinh d6 bétdng, néu tic dng cdm khong duoc lic ngang, cAm dung don kim loai
dap vao vach dng lam méo dng, phai sir dung vo gd dé gd hodc dung bién phap kéo 1én ha
xubng nhanh dé bétdng trong dng tut ra.
- Khi d6 béténg coc ¢ giai doan cudi thuong gip vira hat nho ndi 1én, vi vy phai tiép tuc dd
bétdng dé toan bo vira ddng nhit dang 1én dén cao d6 dinh coc.
5.3.11. Nghiém thu coc khoan nhoi:
- Coc khoan nhdi phai dugc kiém tra trong tat ca céc cong doan lam coc, viéc kiém tra coc
khoan nhdi nhdam muyc dich khang dinh chéat lugng bétong ciing nhu su tiép xtc giira bétong
va dat nén tai miii coc. Cong viéc nay khong lién quan téi viée thir tai trong tinh coc ma chi
don thuan 14 xac dinh kich thudc hinh hoc coc.
- Pé kiém tra coc, hién nay ngudi ta hay sir dung céc bién phap tham do phat hién cac khuyét
tat cua than coc va miii coc.
* Phuong phap kiém tra bang truyén 4m (siéu 4m):
- V6i phuong phap nay c6 thé khao sat nhiing thay d6i vé chat lugng bétong trén toan bo
chiéu dai coc va vi tri cuc bd khuyét tat co thé Xay ra.
- Nguyén Ii:

+ Phat mot chin dong siéu 4m trong mot éng nhua day nude dit trong than coc.

+ Péu thu dit cing muc trong mot dng khac ciing chira diy nudc, duge bb tri trong than
coc.

+ Do thoi gian hanh trinh va biéu 10 d6 dao dong thu duoc.
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- Tuy nhién vé tong thé phuong phap do chi khao sat phan 15i coc bao quanh cac éng dé sén,
boi vy né bo qua cac khuyét tat & thanh bién coc.
5.4. Thi cong vong vdy coc vdn thép:
- Trinh ty thi cong coc van thép:

+ Doéng coc dinh vi

+ Lién két thanh nep v&i coc dinh vi thanh khung vay.

+ X0 coc van tir cac goc vé giira.

+ Tién hanh dong coc van dén d6 chon sau theo thiét ké.

Thudng xuyén kiém tra dé c6 bién phap xu 1i kip thoi khi coc van bi nghiéng léch

5.5. Céng tic dao dit bang x6i hit -

- Cac 16p dat phia trén mat déu 1a dang cat, sét nén thich hop ding phuong phap x6i hut dé
dao dat noi ngap nudc.

- Tién hanh dao dat bang may x6i hut. May x6i hiit dit trén hé phao ché noi. Khi x6i dén do
sdu cach cao do thiét ké 20-30cm thi dimg lai, sau khi bom hut nudc tién hanh dao thu cong
dén cao d6 day mong dé tranh pha v két cdu phia dudi. Sau d6 san phang, dam chit d6 bé
tong bit day.

5.6. Dé bé tong bit ddy -
5.6.1. Trinh tw thi cong:

- Chuan bi ( vt liéu, thiét bi...)

- Bom bétong vao thung chira.

- Cat niat him

- Nhac dng d6 1én phia trén

- Khi nat ham xudng t6i ddy, nhac dng do 1én dé nat ham bi day ra va ndi 1én. Bé tong phu

kin day. D4 lién tuc.
- Kéo 6ng 1én theo phuong thang dung, chi dugc di chuyén theo chiéu dimg.
- Pén khi bé tong dat 50% cuong d6 thi bom hat nudc va thi céng cac phan khéc.
5.6.2. Nguyén tic va yéu ciu khi do bé tong:

- Nguyén tic va yéu cau khi d6 bé tong bit day:
- Bétong tuoi trong phéu tut xudng lién tuc, khong dut doan trong hé mong ngap nudc
dudi tac dung cua ap luc do trong lugng ban than.
6ng chi di chuyén theo chiéu thang dimg, miéng 6ng d6 ludén ngap trong bé tong tdi thiéu
0.8m.
- Béan kinh tac dung cua 6ng d6 R=3.5m

SVTH : Vi Xudn Chién — Lop XD1301C Trang 218



Do dn tot nghiép Khoa xdy dwng cau dwong

- Pam bao theo phuong ngang khong sinh ra vita bé tong qua thira va toan bd dién tich
day h6é mong duge phu kin béténg theo yéu cau.
- Nut ham: khit vao dng d6, d& xudng va phai noi.
Bétong:  +Co6 mac thudng cao hon thiét ké mot cap
+ C6 dd6 sut cao: 16 - 20cm.
+ Cbt liéu thudng bang soi cudi.
- P4 lién tuc, cang nhanh cang tt.
- Trong qué trinh d6 phai do dac, ki ludng.
5.6.3. Tinh todn chiéu day I6p bé tong bit ddy:
a) Cac sd liéu tinh toan:

Xac dinh kich thudc day hé mong: Pon vi (cm)

BE TRU HO MONG

é K
e @ @ ® o
(@] (@] (@]
= 3 S
.0 © o o o o
< R

+106—300—+—300—+*100 |

L 800 L 1 1000 1

Taco: L=8+2 =10 m < chiéu dai mit bang 16p bé tong bit day>

B=5+2=7m < chiéu rong mit bang 16p bé tong bit day>
Goi hp :1a chiéu day 16p bé tong bit day .
t :1a chidu séu chon coc van (t=2m)
Xéc dinh kich thudc vong vay coc van ta léy rong vé mdi phia cua bé coc 1a 1 m. Coc van
st dung 1a coc van thép .

So do bo tri coc van nhu sau:
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N\

1]
Il

il

b) Tinh toan chiéu day 16p bé tong bit day:
*piéu kién tinh toéan:
ap luc ddy ndi cuia nudc phai nhé hon ma sat giita bé tong va coc + trong lugng ciia 16p bé
tong bit day.
(By,h, +(L+B)2zh, +n_uzh >y (H+h)LB

= H.LB
7” >1m

= hb >
(By, +(L+B).2r+n uz.n—-LBy,

Trong do :

H : Khoang cach MNTC t6i1 day dai = 7.5 m

Hp : Chiéu day 16p bé tong bit day

m=0,9 hé s6 diéu kién lam viéc.

vb : Trong lugng riéng cua bé tong bit day yb = 2,5T/ m?.

yn : Trong lugng riéng cua nude yn =1 T/m2.

u: Chuvi coc =3,14x1 =3,14 m

1 : Luc ma sat gitra bé tong bit day va coc 1t =4T/ m?.

ne: S6 coc trong mong : ne =6 (coc)

1.7,5.10.7

€0.7.25+(10+7).2.4.+6.314.4 D9 (10.7).1

Vay ta chon hy=1,9 m

— hy = =19m>1m
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*  Kiém tra cuong d6 lép bé tdng bit day:
- X4c dinh hb theo diéu kién 16p bé tong chiu udn.

- Tacatra 1 dai c6 beé rong 1a 1m theo chi€u ngang ciia ho mong dé kiém tra.

1m

B
- Coi nhu dam don gian nhip 1=B =7m.
- Sur dung bé tong mac 200 c6 Ru = 65 T/m2.
- Tai trong tac dung vao dam 1a q (t/m)
q=0n— 0ot =Yn.(H+hp) —ho. 1p
q=1.(75+hy)-25hy, =7,5-15.hy

qpt
0=Qn-gpt

1
\)ﬂ@TTTTTT?TTTI
(n

4hb4

+ M6 men 16n nhét tai tiét dién gitta nhip 1a :
2 _ 2
Mmax = al” _(75 1é5hb)'7 = 28,48T.m
+ Momen chéng udn :
2 2 2
W= b.h _ 1.h; :h_b _06m°
6 6 6

+ Kiém tra ing suét :
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M, 2848

—o= = 47,46T /m? <R™ =100T /m?

= Ldp bé tong bit day du kha niang chiu luc = chiéu day 16p bé tong bit day dat yéu

= Vay chiéu day 16p bé tong bit day 1a 1,9m
5.7. Tinh toan coc van thép:

Khodng cach tir mép coc van dén day dai 1y 1a 1 m. Pinh coc van liy cao hon myc nudc thi
cong 1 0,5m dé phong song va dap.

Trinh ty thi cong coc van:

-) Pong coc dinh vi ,dung bua diezen trong luc hoac buia rung dig trén hé noi.

-) Thi c6ng phan khung vay(hay thanh din hudéng) vao coc dinh vi.

-) X6 coc van thép khép kin vong vay,thudng phai ché tao coc van dic biét dé khép kin
vong vay( c6 thé yhawngr hodc xién).

-) Péong coc van thép bang bua rung dung trén hé ndi dén cao do thiét ké.

-) Lién két hé thanh chéng lai.

So d6 vong vay coc van:

®\
@\H % H
@ I

I T

. Coc van thép.
. H& thanh di&n huéng.
. H& thanh chébng

S w DD

.Coc dinh vi
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5.7.1. Thiét ké d¢ chén siu “t” trong trwong hop cé thanh chéng va cé bé tong bit
day:
Do chén siu coc van “t” khi co lién két chat gitra cac thanh chéng va coc van thi
khéng tinh va cho phép 14y bang >2 m. chon t = 3m
5.7.2. Tinh todn va thiét ké coc vin.
Tinh todn cudng do coc van véi trudong hop:
+ Co bé tong bit day
+ Coc van c6 1 thanh chong
+ Dat roi.

+ Trong giai doan da hut can nudc

A A
L o o
ha
I F F = FE T Iy
hm
0,5
0.5
)
0.5
1
B
B
Pd

Pn
Bo qua trong lugng phan dat phia bén phai coc van ( khong c6 ap luc dat bi dong) ta co so
d ap luc tac dung Ién coc van nhu trén.Coc van dugc tinh nhu dim gian don( ta tinh cho 1 m

rong coc van)
Ta c6 nhip tinh todn cua coc van:

IV = hn+hm+(hb'o,5)
|, = 3,84+3,66+(1,9-0,5)=8,9 (M)

Céc tai trong tac dung vao coc van gom cé: Tai trong tdc dung ctiia nudce,Tai trong day

ngang cua nén dat,tai trong do tim bé tong bit day gay ra.
+) Tai trong tac dung cua nudc tac dung vao coc van:
p, =y..(h, +h_+05)=1(384+3,66+05) =80(T/m?)

+) Tai trong tac dung cua dat nén tac dung vao coc van:
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p, =7,.(h, +h, —0,5)..2, =1,096.(3,66+1,9-0,5).0,333=1,68(T /m?)
Trongd6:  y,=1(T/m% : Trong luong riéng cua nudc.

7,, - Trong lugng day ndi cua 16p dét phia dudi ddy mongo. Gia thiét véi
didu kién y,=2,6 (T/m3)va d6 rdng cta dat liy & =0,46.

¢ -1 @6-1 1096(T /m?)
1+¢ 1+0,46

J/dn:

tt ,
? . Goc ma sat tinh toan cua dat.

tt tc 0
¢ =9 —5 =350-50=300

tc R , , tc
? . Goc ma sat tiéu chuan cua dat.Gia thiét ¢ =350

tt
4, =g 2(450 - %J ~t9?(30°) = 0,333
Vaytaco:
+) Tai trong do nudc tac dung:

1

E=. p,. €, +h, +05 = %.8.6,84+ 3,66+0,5 >=32(T)

E,=p,.€ -05-05 =84€9-05-05 =7,2(T)

+) Tai trong do d4t nén tac dung

E, = % p,.€, +h,—05 = %1,68. €,66+19-0,5 >=4,25(T)
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+) Khoang cach x dé tinh phan luc Rg

Edgm

X1

X2

X3

x, =€, +h, +05.2/3= €84+366+0,5.2/3=533m
x,=h +h +05+@€,-05-0512=384+366+05+(1,9-0,5-0,5)/2=8,45m
X, =h +(h_+h, —05).2/3=384+(3,66+19—-05).2/3=7,2m

Dé tinh phan lyc tai B ta lay tong mo-men véi A = 0

32.533+7,2.8,45+4,25.7,2
8,9

>M,=0=R, = =294

Ra=Ei1+E;+E;-Rg =32+ 7,2+4,25-29,4 =14,05 (T)

e Xadc dinh so bd tung diém x:

- Ap luc tai di€m c6 chiéu sau hy la:

P1
A
g
hin
. h* 3842
P =y2=L =7,37(T /m)
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So sanh véi phan Iyc Ra=14,05>P’1=7,37(T/m) vay tung d6 x ndm ngoai khoang hy,diém x

nam trong khoang hp,.

e Xac dinh toa d§ x ma tai d6 gia tri momen dat cyec tri:

P =y, (X+h).(x+h)/2
P, =y, Xute X1 2

Trong do: Pj: Ap luc do nudc tac dung Ién coc van.

P,: Ap luc do d4t nén tac dung 1én coc van.

P1

S

Dé can bang véi luc tai A ta c6 phuong trinh sau :
P1+P2=Ra

1.(x+3,84).( x+3,84)+1,096.x.0,333.x=2.14,05
=>x%+7,68x+14,75+0,36x°=28,1

=> 1,36x°+7,68x-13,35=0

. x=14
| x =-7,04(Loai)

_ [R=104+384).(14+384)/2=1373(T)
P, =1,096.1,4.0,333.1,4/2 = 0,36(T)

=> Vay ta c6 mé-men tai diém c6 toa 40 x = 1,4 (m)(diém c6 mo-men max s€ 1a ):
My=14=Ra.(X+hp)-P1. (X+hp)/3-P,.(x/3)

=14,05.(1,4+3,84)-13,73.( 1,4+3,84)/3-0,36.(1,4/3)
=49,47(T.m)
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Chon thép c6 cudng d6 R=2000 (kG/cm?)ta c6 momen chdéng uén yéu cau cta coc vén tinh

theo 1 m rong la

M 4947100
W= & = 2922 547355(cm?® /1m
TR 2000 395( )

- Chon coc van hinh phing ky hiéu IT-V ¢6 W=2962 (cm®) cho 1 m dai coc van

- Cac dac trung k¥ thudt cua loci coc van chon ( tinh cho 1 m dai coc):

Loci Ky hiéu F (cm?) G(kg/m) J(ecm*/m) W(cm®/m)
Long mang
II-v 127,6/303 100/238 8243/50943 461/2962
lap xen

5.8.Tinh todn thiét ké nep ngang:

Tinh toan thiét ké nep ngang : Ta chi tinh todn nep ngang cuia thanh bén trong thanh nep

ngang bén ngoai st dung dé dinh vi ban dau.

Nep ngang dugc coi nhu 1a 1 dam lién tuc ké trén céac géi 1a cac coc dinh vi chiu tai trong

phan b déu.
+ Khoang cach giita cac thanh chéng lc= 3,5 (m),lay chiéu 16n hon dé tinh toan
+ Tai trong tac dung vao thanh nep 13 phan luc gbi Ra=14,05 (T/m)

+ So dd tinh nhu hinh vé:

Ra= 14.05(T/m) Ra= 14.05(T/m)
s e, Ll
A A A A oA A
) 4x2,5m | ) 2x3,5m |
Theo chiéu dai vong vay Theo chiéu ngin vong vay

Momen 16n nhit duoc tinh theo cong thirc:
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_ 14,05.35

M max
10

=17,2(T.m)

Diéu kién bén cta thanh nep ngang:

M M 10°
Moo <R, s, = Mo (172007 _ g cma)
. R, 2000
+) Cac thong sb cua thanh nep:
I F (cm®) I,(cm?) Wx(cm®) ix(cm) I(cm®) iy(cm)
40B3 734 20480 1029 16,7 994 3,68

5.8. Tinh todn thanh chéng.

So d6 tinh xem nhu 1 dam don gian,sir dung phuong phap PAH xac dinh ndi luc trong thanh

chéng

Ra= 14.05(T/m)

1
Ic L
1
N=R,.=.21.1=14,05.35=49175 (T)
2
Chon thanh chéng 1a thanh chir 155
Kich thuée Dién | Trong Tri s6 can tim véi cac truc
) tich luong
So cm) | (m) XX yy
hitw | p s | T ] Wx | & | S| L, W, | |
cm* cm? em | em® | em* | ecm® | cm
1 2 3 4 5 6 7 8 9 10 11 12 13 14
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55B1 | 5452 | 215 | 9,2 | 137 110 86,3 54480 | 2000 | 22,3 | 1130 | 2280 | 212 | 4,55

- Cong thuc kiém tra theo diéu kién 6n dinh:

o= < R, =1900(kg/cm?)
¢.F B

+) ¢ : H¢ s6 udn doc tra bang vat liéu thép,phu thudc vao dé manh
+) F: Dién tich tiét dién ngang cuia thanh chdng.
+) Chiiéu dai quan tinh lp= 2.7 =1.7 = 7(m)

+) D6 manh cta thanh chdng trong mit phang chinh :

ol 7100 o
i 4,55
Tra bang c6 ¢ =0,3
3
o= 210 4490 R, =1000(Kg /cm?)

0,3.110
Két luan : Thoa man diéu kién.
5.9. Bé bé tong bit day.

Sau khi thi cong dong coc xong ta tién hanh thi cong 16p dat day mongo. Do cao do duéi
day 16p bé tong bit day thap hon mat dat ty nhién nén ta phai thi cong dao 1 16p dat day
3,66m dé thi cong 10p bé tong bit day.

Sau khi thi cong xong 16p dat dudi ddy mong va 16p dit thay bang 16p bé tong bit day,ta
tién hanh d6 bé tong bit day,l6p bé todg bit ddy M150 co chiéu day 1,9m duge d6 dudi nude
bang phwong phép “dng rat thang dimg”.

5.9.1. Nguyén tic va yéu cau khi dé bé tong

- Bé tong tuoi dugc do lién tuc cang nhanh cang tot, dam bao trong phéu tut xubng lién tuc
khong dut doan trong hd mong ngép nude dudi tac dung cua ap luc do  trong lugng ban than

- Ong chi di chuyén theo phuong thang dimg, miéng dng d6 luén ngap trong bé tong tdi
thiéu 0.8 m. Chi dugc rat dng khi cap du bé tong dé tranh dut doan bé tong trong  dng

- Bé tong phai c6 do sut tdi thiéu 16 + 20 cm dam bao tu san phang trong ban kinh tac

dung ctia ong d6.Méc phai cao hon thiét ké 1 cap va nén st dung cot li€u soi cudi
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- C6 bién phap xur 1i kip thoi khi éng d6 bi tic : dung thanh sit noc hodc gin dam rung vao

thanh 6ng

- Trong qua trinh d6 phai do dac, kiém tra, dinh vi dau éng d6 nham dam bao dau 6ng dd
khong bi x€ dich va khong sinh ra lugng vira thira qua 16m va toan bd day phia dudi dugce phu

kin bé téng theo yéu cau
- Ong d6 bang thép ndi lap ghép dam bao kin mit, khong lot nuée D =20 + 25 cm
- Nut ham phai khit v6i dng d6, dé xubng nudc va ndi trong nudc
- Bén kinh hoat dong cia mdi éng d6 13 3,5 m
- Dién tich hoat dong ctia mdi dng d6 13
F=F=7R?*=3,14.35"=38,465(m2)
- S6 ong can thiét dé bd tri 6 bé tong bit day 1a :

7.10 ,
n="19 185 (
38,465 (ong)

— Sau khi bd tri 1én hd méng ta chon n = 3 6ng dugc bd tri dam bao theo phuwong ngang
khong sinh ra vita bé tong thira va toan bo dién tich day hé mong duoc phu kin bé tong theo

yéu cau.
5.9.2. Phuwong phap va trinh ty thi cong

- Chuén bi vat lidu, thiét bi thi cong ,may tron, may bom bé tong, ng d6, cau nut
ham,dam, hé théng tham kiém tra,. ..

- Lién két cac vanh dai dan hudng trong vao vong vy coc van, dung bia rung nhd cic
coc dinh vi phia trong

- Dat dng d6 va nat ham vao dang vi tri thiét ké.

- Bom bé tong vao thung chtra

- Cat nlit ham

- Cau nhic dng d6 1én phia trén dé nat him va bé tong ddy nudc thoat ra, theo ddi lugng
bé tong tut trong phéu dé xac dinh chiéu cao nhac phu hop.

- Khi niit him xudng dén day bé tong du luong d6 nhac cao dng d6 1én dé nat ham thoét
ra va ddy néi lén

- Tiép tuc cip bé tong lién tuc, va kéo éng theo chiéu thiang ding cho dén khi tham
kiém tra xac dinh bé tong phu kin dat cao do thiét ké

- Tiép tuc d6 cac dng theo vi tri thiét ké cho dén khi hoan thanh

SVTH : Vi Xudn Chién — Lop XD1301C Trang 230



Do dn tot nghiép Khoa xdy dung ciu dwong

HHHH HHH H
0,8<2axlm e

1: Hadm nat

2: Nut hdm

3: Phéu chira bé tong

4: Ong d6 bé tong

5: Thiét bi kéo
5.9.3. Bom hut nuoc:

Do ¢6 coc van thép va bé tong bit day nén nude khong thidm vao hd moéng trong qua trinh
thi cong, chi can bd tri may bom dé hat hét nudc con lai trong hé méng. Ding 2 may bom

loai C203 huat nudce tir cac giéng tu tao su kho rao cho bé mat hd mong.
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6. Thi cong bé coc, than tru:
6.1. Thi cong bé coc:
6.1. Trinh tw thi cong:
-H6 mong da duogc hut hét nude, tién hanh dap dau coc dé 16 cot thép ra ngoai va udn cbt
thép theo thiét ké, 1am 16p dém bang d4 4x6 day 10cm, lam 16p bétdng dém day 20cm, vé sinh
sach s& hé méng.
- Lip dung c6t thép cho dai coc.
- Lép dung van khuon bé coc.
- Tién hanh d6 bé tong.
6.1.2. Ky thudt do bé tong:
- Bétong dugc tron tai tram tron va van chuyén dén vi tri dd bétong.
- Khi bétong van chuyén tir tram tron dén, can phai kiém tra chét lugng ctia bétong ( kiém tra
vé do sut ) trudc khi cho d6 bétong.
- Bétong duoc d6 thong qua may bom béténg. Chiéu day mbi 16p do bé tong 30cm.
- Bé tong d6 theo dai nghiéng véi goc nghiéng a = 20+25°
6.1.3. Chon mdy dim va mdy trjn bétong:
- Dung dam dui co cac thong sd k¥ thuat sau:
+ Pau cong tac dui: 40cm
+ Ban kinh 4nh huong: R = 70cm
+ Budc di chuyén cua dui khoéng quéa 1,5.R = 1,06m
+ Khi dam 16p trén phai cam vao 16p dudi 10cm dé bétong dugce lién khoi.
- Chon may tron bé tong:
+ Ning sudt cia may tron:
N =Ve. f.ne. Ky
Trong do:
Vsx: dung tich san Xuét cla thung tron, V = Im®
f: hé s6 xuét ligu, f=0,7.

Kig = 0,8 : hé s6 sir dung thoi gian.
A B A s
Nek = ’Y c : s0 mé tron dugc trong mot gio

k= t1+ 1L +13.
Trong do:
t1: thoi gian d6 vat liéu vao thung, t; = 20(S)

to: thoi gian tron vat liu, t, = 150(s)
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t3: thoi gian dd bé tong ra, t3 = 20(S)
= Nk = 19 (mé tron/h).
— N =1.0,7.19.0,8 = 10,64 (m*/h)
6.1.4. Tinh toan van khuon:
6.1.4.1. Céu tao van khuén bé tru:
- Str dung van khudn 1ip ghép bang thép c6 chiéu day Smm.
- Kich thudc bé mong: 3,6.8,2.2,0.
- Cac nep ding va ngang la cac thép hinh L75x75x5, cac sudn ting cuong 5x75.
- C4c thanh cang bang thép @ = 10 dit tai vi tri giao nhau gitra stc dimg va stc ngang.

- S0 d0 bo tri van khudn

200 200 200 200 200 100 200

So do bo tri van khuon mat trudc va mat bén bé mong

[15X75

Vin khuén s6 1 van khuén sé II.
6.1.4.2. Xdc dinh chiéu cao ciia I6p bétong tic dung lén vin khuén:
- Van khuon chiu p luc cia bé tong tuoi. Cudng do ap luc nay co thé thay dbi trong pham vi
16m, phu thudc vao nhiéu yéu td khac nhau nhu do sét cua bé tong, trong luong cbt liéu,

phuong phap d6 va dam bé tong.
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- Trong qué trinh ddm cuong d6 ap luc ngang tai ving anh hudng ciia dam s& ting 1én.

- Ap luc cua bé tong tuoi thay dbi rd rét khi thay déi cong cu va phuong phap ddm. Trong qua
trinh dong két thi ap luc cua bé tong s& giam dan va sau mot thoi gian bé téng hinh thanh
cudng do thi ap luc d6 s& mit di hoan toan. Song tng suit va bién dang trong cac bo phan cua
véan khuon do 4p luc ngang clia bé tong tuoi gay ra van giit nguyén.

- Hon hop bé tong tuoi dudi tdc dung cua dam rung co cAu tao nhu dit 4 cat bdo hoa nudc,

khoéng c6 dinh két. Chiéu cao H ctia biéu do ap luc ngang phu thudc vao thoi gian dong két va

.

I

chiéu cao cua 16p bé tong tuoi.

q, R
I

o

H=4ho

Pmax1 L Prmax2
?(/a) p=f(t) (b) (©

Biéu do dp luc ngang ciia bétong tieoi.
(a): Ap luc bétong gia dinh
(b): Ap luc bétong khi khong dam rung
(¢): Ap luc bétong khi c6 ddm rung
- Téc do tang chiéu cao 16p bé tong van khudn phu thudc vao cong suit may tron va di¢n tich
d6 bé tong. Thoi gian dong két ciia bé tong phu thudc vao chit lugng xi mang, cac tap chat
héa hoc, nhiét do khong khi va cac yéu té khac. Khi tinh van khuon ta 13y thoi gian dong két
1a 4h ké tir luc tron. Nhu vay chiéu cao 4p luc 1a : H = 4h,.
V6i ho: Chiéu cao cua 16p bé tong d6 trong 1 gioy

h, =N 1264 _ 4 0on (Ding 1 may tron bétong)

° F 40
Trong do6:
F: dién tich d6 bétong, F = 5.8=40(m?)
N: Nang xuét cua may tron bé tong c6 dung tich thung tron 1m>; N=12,64 m/h
=>H =4.h, =4.0,3 = 1,24(m).
VI.1.4.3. Xdc dinh dp luc ngang cua bétong twoi tac dung lén van khuon:
- Hién nay d6 bé tong cac két cau khac nhau déu dung dim rung khi d6 hdn hop bé tong twoi

nam trong ving tac dong cia ddm c6 nhitng tinh chit gan véi tinh chét ciia chat 1ong c6 nghia
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1a sy lién két giira cac phan tir bi pha v&, hdn hop bé tong trong ving nay hoan toan long va
gy ra mot ap luc ngang 1én van khuén giéng nhu ap luc thay tinh cia nudc.

- Ap luc cua hdn hop bé téng phia dudi ving tic dung ctua dAm phu thudc vao do sét va cac
tinh chit khac ctia hdn hop, song tri sé ap luc nay khong thé 16n hon gia tri cuc dai cua ap luc
bé tong trong ving bi tic dong cua dam.Vi thé c6 thé 1iy bang gid tri cuc dai noi trén, khi d6
bé tong nhitng két ciu 16n hon hodc tudng mong ma dung dam thi ap luc ngang ciia bé tong

tuoi dugc tinh theo cong thuec:

Pmax: (q + 'YR)n H

Trong do: \ DCI

+q = 200 (kG/m?): 4p luc xung kich do dé bé tong.

+v = 2500 (KG/m®): trong lwong riéng cua bé tong.

+ R = 0,7 (m): ban kinh tac dung ciia dam.
+1n=1,3: hé sb vuot tai. Pmax
= Pmax = 1,3.(200 + 2500.0,7) = 2535 (kG/m?).

VI.1.4.4. Tinh todn thép bdn cua van Khudn:

- B¢ mong ¢6 2 loai van khuon, ta chon van khuon bat 1gi nhat dé tinh toan kiém tra dé 1a van

khuon so L

4% . Prrex |

So dé lam viéc van khuén s6 1.
- Thép ban cua van khudn dugc tinh nhu ban ké bon canh ngam cing (a=0,5m, b=0,5m) va
moémen ubn 16n nhét tai gitra nhip dugc xac dinh theo cong thirc:
M ax = ()L.p.b2
Trong do:
+H-R=1,28-0,7=0,58m>1=0,5m nén léy P=Pmax dé tinh toan.
+ o 13 hé s6 phu thude vao ty sé a/b. Co a/b = 0,5/0,5 = 1.
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=> tra bang 2.1/62 sach THI CONG CAU BETONG COT THEP

a/b a

1,00 0,0513
1,20 0,0635
1,25 0,0665

Taco: a=0,0513
= Mpax = 0,0513.2535.0,5% = 32,51 (kG.m)

- Momen khang uon ctia 1m bé rong tam thép ban:

2
W, = 10005° _ =4,167(cm?)
- Kiém tra cuong do ciia thép ban:
O = M <R,
W

Trong do :
+ Ry: 13 cudng d6 tinh toan cta thép khi chiju uén, R, = 2100(kGlcm2)

32,51.10°

O max = =78018(kG/cm?) <R,
4167

=> Vay diéu kién vé cuong do cua thép ban dugc thoa man.

- Kiém tra d6 vong ciia thép béan:

';:}24 L < <[f]l=— (601 vOi mit bén)
Trong do: + B 1a h¢ $6 phu thudc ty sb a/b, c6 a/b=10,5/0,5=1
alb B
1,00 0,0138
1,20 0,0187
1,25 0,0199

=> B =0,0138
+ b =50cm =0,5m
+8 = 0,5cm la chiéu day ciia thép ban.
+ E 1a médun dan hdi cua van thép E = 2,1.10%(kG/cm?)
+Pax=y.R=2500.0,7=1750 kG/m?*=0,175 kG/cm>
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4
_> o 017550100138 oo

21.10°.05°
1= —— =% _02em
250 250

Co: f=0,058cm < [f] = 0,2cm.
Vay diéu kién dd vong giira nhip cia van thép dugec dam bio.

VI.1.4.5. Kiém todn khd néing chiu luc ciia thép swon ngang:
- C4c thép sudn ngang duge xem nhu dam lién tuc ké trén cac gbi 1a cac thép suon ding.

dahPtt

7 .
( LW b RI&
ERIT)
/ IS :
_Ptt —

P

Ltt=0,5m. |

Hinh 1.6.5: So d6 lam viéc ciia swon ngang.
- Thép sudn ngang chiu ap luc bétdng 1on nhét trén ca chiéu dai thanh thép. Vi vdy mémen
ubn & cac tiét dién cia né (trén 1m bé rong) duoc xac dinh theo cong thic:

M" = 01.P, .a°

Trong do:
a: Khoang cach giira cac thép suon ding, a = 0,6m
I

P Ap luc ciia bétong phan bd déu trén thép sudn ngang 3 I 7
ad

Pi=Pga.W =Pga.b  (H=1,44>2b=1).
+ Pa: Ap luc ngang qui d6i trén chiéu cao biéu dd ap luc. T
Fa
Py =2 j
Pmax i

Fa: Dién tich biéu do ap luc

F = Prac € ~R 3.+ Py, R (Xem hinh bén)

Trong do:

= 2535.(28— o,7}% €00+ 25357 = 242755€G/m> =2,4276€¢ /m*

F .
=Py = Fal =1,8966(T/m?) 1a 4p luc ngang qui ddi cua bé tong twoi tc dung 1én van thép

=> Py = 1,8966.0,5 =0,9483(T/m)
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=> Mbmen 16n nhét tai giita nhip:

M ax = 0,1.P,.a% = 0,1.0,94830,5% = 0,023(T.m)
- Chon thép suon ngang 1a loai thép tAm 5x75 mm c6:
+ F = 3,75cm?

+J, = i.0,5.7,53 =15,78cm*

+W, = E.0,5.7,52 = 4,69cm®

- Kiém tra di€u kién vé cuong do:

+ Ry: 1a cudng do tinh toan cua thép khi chiu udn: R, = 2100(kG/cm?)

©0,023.10°

O o=~ = 490,41(kG/cm?) <R,
4,69

=>

Viy diéu kién cudng do cua thép sudn ngang dugc thda man.

- Kiém tra d6 vong cua thép suon ngang:

* 4
= P, -a <[f]= I_
127.EJ 250
Trong d6 : +P =P s w=P b
P - Fa _7RH-057RR _2507128-052507.07 v/ -
H H 1,28
= P+ =1,27.0,5=0,635T /m
+J, = 17,58 (cm®)
+ E = 2,1.10%(kG/cm?)
-1 4
=>f= 003510750 _ 550000 <f1= -1 = 2 _0,20m
127.21.10°17,58 250 250

Vay diéu kién dj vong ciia thép swon ngang dwoc théa man.

VI.1.4.6. Kiém todn khd ning chiu lwe ciia thép swon dirng:
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a a
W dahptt
Pt EE D

—

(N
L

e ] J—

0,5m.

Ltt=

L H=1,2m.

-

Hinh 1.6.6: So do lam viéc ciia swon dirng.

- Céc thép sudn ding duge xem nhu dam gian don ké trén hai gbi 1a cac thép suon ngang.
- Chiéu dai nhip tinh toan: ly= 0,5m
- Cac thép suon dung chiu tai trong phan bd déu: Py= PyaW =Py z.a
=> Py =0,9483.0,5 =0,4742(T/m)
- Momen 16n nhét tai gitra nhip:
P 1> 0474205
10
(Iy=b = 0,5m: chiéu dai nhip tinh toan)

MY . = =0,012(T.m)

- Chon suon ting cudng dimg 1a thép tAm 5x75 co:

+F =3,75cm?
+J,=17,58cm*
+ W, = 4,69cm®

- Kiém tra di€u kién on dinh:

+ R, 1a cuong do tinh toan ciia thép khi chiu uén: R, = 2100(kg/cm2)

5
=50 0= 001210° 255,86(kg/cm?) <R,
4,69

Vay diéu kién cudng do cua thép sudn dung duge dam béo.
- Kiém tra d6 vong cua thép suon dung:

tt Itt < [ ] _
127 EJ 250

Trong do6 :
+ P =P qW=P"q.a=1,27.0,6=0,762 T/m
+J,=17,58 (cm*)
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+ E = 2,1.10°(kG/cm?)
50

-1 4
= 0’762'106 50 =0,000em <[f]= 1 =——=0,2cm
127.2,1.10°.17,58 250 50

Vay diéu kién dd vong ciia thép swon dirng dwoc théa mén.

VI.1.4.7. Kiém todn khd néing chiu luc ciia thanh cing:
- Thanh cang duoc bd tri tai cac vi tri giao nhau cta suon ding va ngang.

(B6 tri theo dang hoa mai)

So dé bé tri thanh giang.
-Dién tich chiu 4p luc ngang bé tong tuoi cua thanh cang:
F=1.0,5=0,5m?
- Luc kéo tac dung 1én thanh cang:
T =Pmax.F =2,535.0,5=1,27(T)
- Chon thanh cing @12 ¢6 F, = 1,1304(cm?); R,=1900(kG/cm?).

- biéu kién bén cua thanh cang:

a=|I—£R0=1900(kG/cm2)
1,27.10°
=>g ="~ _11235(kg/cm?) <R
7= 11304 35(kg/em?) <Ry

Vay thanh cang di kha niang chiu lue.

VI.2. Thi cong théan tru:
VI.2.1. Trinh tw thi cong:
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-Sau khi bétong b¢ coc dat 70% cudng do ta tién hanh thi cong than tru theo trinh tu sau:
- Lap dung cbt thép cho than try.
- Lip dung véan khuon thén try.
- Tién hanh d6 bé tong.

V1.2.2. Tinh toan van khuén:

VI.2.2.1. Ciu tgo vin khuén thin tru:

- Str dung van khuén lip ghép bang thép c6 chiéu day 5mm

- Dién tich mat cét ngang than tru: F = 24,109m2

- Cac nep ding va ngang la cac thép hinh L75x75x5, cac sudn tang cudong thép 5x75

- C4c thanh cang bang thép @ = 12 dit tai vi tri giao nhau giira nep dimg va nep ngang.

AN /‘V /‘V — N //
m 1 \Y4 | 1 1
11 \4 | 1| 111
m 1 \Y | 1 1
11 \4 | 1| 111

[ a0 a0 || I

| | | |

71 71 71 71

So do bo tri van khudn mat chinh dién va mat bén than tru.

Vén khuén s6 IV Vén khuén sé 111
VI.2.2.2.Tinh toan vdan khuon than tru.
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Ta chon van khuon s6 I 13 van khuon dé kiém tra vi van khuén s6 I 1a van khudn bét loi
nhét.Van khuon nay da duoc kiém tra & phén thi cong b¢ tru
VI.3.Thi cong xa mii:
VI.3.1.Trinh tu thi cong:
-Khi bétong than try dat 70% cuong do thiét ké ta tién hanh thi cong xa mi.
+Lip dit cot thép dung thiét ké.
+Lap dung van khuén.
+D6 bétong xa mil.
V1.3.2.Tinh toan van khuon:

VI.3.2.1.80 dé bo tri van khuon xa mii:

Sor do bé tri van khuén mat chinh dién va mdt bén xa mil.
V1.3.2.2.Tinh toan van khuon:
*Ta dung van khuén s6 1 bd tri cho xa mii khong can phai tinh toan van khuén nay.

*Tinh toan van khuén sd IV (van khuon day).

1 8X75

Céu tao vin khuén s6 V.
-Duing van khuén ddy 1a van khuén thép co chiéu day Smm.
-Thép suodn 1a thép goc L75x75x8, sudn ting cudng 1a thép tAm 75x8.

a.Cac tdi trong tac dung lén van khuon day:
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+Trong lugng ctia bétong tuoi q1=2,5 T/m3.

+Trong lwong cua thiét bi va ciia cong nhan q,=0,25 T/m2.

+Luc xung kich khi d6 bétong qs=0,1 T/m2.

+Van khuon day dugc tinh nhu ban ké 4 canh ngam cung.

+Khi tinh van thép day ta tinh cho 1m rong van.
b.Xdc dinh chiéu day ciia bétong twoi tic dung lén vin khuén H=4h:
-Do goc nghiéng ctia van khudn day nho nén khi tinh toan ta xem nhu van khuén day nam
ngang.
-Dién tich db béténg trung binh 1a: F = 2.12 = 24m?
-Ning xuit ciia may tron bétong ¢ dung tich thung tron 1m>; N =12,64 m%h
-Chiéu cao d6 bétong trong 1 gio :

h= 1259 g 5am
F 24

-Chiéu cao d6 bétong trong H = 4h
H=4h=4.053=212(m)
-C6 chiéu cao dd bé tong trung binh ciia xa mii hy= 1,5m < H =2,292m nén phai lay
chiéu cao trung binh ctia xa mii dé tinh toan.
=> qle =2,5%x1,5=3,75 (T/m?
=> ©=1,1.9%° =1,1x3,75 = 4,125 (T/m?)
Viy tong trong luong tac dung 1én van khuén day:
q"=q",+q,+q3 = 4,125 + 0,25 + 0,1 = 4,475 (T/m?)
Vi xét cho 1m rong ban nén: q" = 4,475 (T/m)

c.Tinh toan van khuon:
-Thép 1a cua van khudén dugc tinh nhu ban ké bon canh ngam cung (Tinh véi van
khuon sb 6 co: a=0,75m ; b = 0,5m) va moémen udn 16n nhit theo cong thirc.

M! = .q.b%

+or 12 hé s6 phu thude vao ty sb a/b co % _O75 =1,5=>a=0,07

=> Mpax = 0,07%4,475 x0,5% = 0,07 (T.m)
+Mbmen khang udn cta van thép

_100.0,5

W, = =4167cm?

° Kiém tra di€u ki¢n 6n dinh cia van thép:
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O = —2 <R,
WX
Trong do :
+ Ry la cuong do tinh toan cta thép khi chiu udn, c6 : R, =
2100kg/cm?.
5

o =00710" _ 1676 25(Kglem?) <R,

4167

biéu kién on dinh duoc théa man.

. Kiém tra di€u ki¢n do vong ctia van thép:

Trong do :
+ q°=q°+q, = 3,75+ 0,25 = 4,0 (T/m?): 14 4ap luc tiéu chudn 16n nhat cua bé
tong tuoi.
Xét cho Im rong van thép =>  q°=4,0 (T/m)
a 075

+ 4 14 hé sb phu thudc ty sd a/b o : 0= ﬁ =15=> 5=0,019
+ b=50cm=0,5m
+ 5=0,5 cm 1a chiéu day cta véan thép.
+ E 12 md dun dan hdi cua van thép; E = 2,1.10%kg/cm?
-1 4
=>f= 410 X504 519= 0,005 (cm)
21x10°x0,5
== —0 125 (cm
= 400 4oo (cm)

c6 £=0,095 <[f] =0,125cm. Vay dd vong cua van thép dugc dam bao.
d.Kiém todn khda néng chiu luc ciia thép swon:
-Kiém tra kha ning chiu luc cta thanh thép goc chiu luc bat loi nhat d6 1a
thanh thép sudn dung v6i chiéu dai nhip: I=1 (m)
-Céc thép suon dimg dugce xem nhu dam lién tuc ké trén gbi 1a cac thanh chéng.
-Chiéu dai nhip tinh toan Iy=0,9 m

-Céc thép sudn dung chiu tai trong phan bd déu : Py= qr. .a
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Do dn tot nghiép Khoa xdy dwng cau dwong

Vi O = 4,475(T/m’)
=>P" =4,475%0,75 =3,36 (T/m)

-Mbmen 16n nhit tai gitta nhip :

P 12 336x1?
MUy = 2 =2 =0,336 (T.m
10 10 (T.m)
. Kiém tra diéu kién cudng do :
M
Crax=—12> <R,
W

Ry 1a cuong do tinh toan cua thép khi chiu udn : Ru:2100KGlcm2
-Thép g6c L75x75x8 co:

+ F =11,5cm?
+ J, =59,8cm*
+ Z=2,15(cm)
+ W, = 27,81 cm®
= o, = lezos,z (kG/cm?)
27,81

Vay diéu kién cuong d6 cua thép suon dung duoc dam bao.

. Kiém tra d6 vong cua thép sudn dung :
Ptc |4
<[fl=—
127 EJ O
Trong do :
PtC = q'(C a

U= 3.75(T/M?) ; E = 2,1x10°KG/em” ; J,= 59,8cm*
=> P° =3,75x0,75 =2,81 (T/m)

4
—s Fo= 2,81.1O><](_300 ~0,018 (cm)
127x21x10° x59,8

100
[ﬂ—4—00 =0,25 (cm)

Vay diéu kién do vong dugc thoa man.

e.Tinh todn ciia khd néing chiu lywc thanh chong:

-Dé d& phan van khuon day xa mii ta ding cac thanh thép goc L75x75x8 lam thanh chéng,
-Thanh chéng chiu lyc tap trung P véi dién tich chiu F duoc tinh nhu sau:

F’=2a.b =2x0,75%0,5 = 0,75 (m?)
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Do dn tot nghiép Khoa xdy dung ciu dwong

-Tinh lyc tap trung : P = q, .F’ = 4,475x0,75 = 3,36 (T)

-Dién tich chiu lyc ctua thanh thép F=11,5 (crnz)

. Kiém tra diéu kién 6n dinh thanh chdng :
Ptt
O ma= go_F <R,
+ @ 12 hé sb ubn doc ¢ =0,85.
+ Ro 1a cuong dd tinh toan khi chiu nén doc truc : Ro= 1900KG/cm?
3,36x10°

=>0 o= =343,73 (Kg/cm?< Ry
0,85x115

Vay diéu kién 6n dinh ctia thanh chong dugc dam bao.

Sau Khi thi cong xong try ta tién hanh thi cong két cau nhip
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