D6 An Tt Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt

Phan 1
Thiét Ké So Bo
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Chuong I
Gi6i thiéu chung
1.1. Vi tri xay dung cau :

Ciu A bic qua song Van Uc thuoc Tp Hai Phiing.Ciu du kién duoc xay dung Km
X trén quoc 10 5.

Can ct quyét dinh s6 538/CP-CN ngay 19/4/2004 Thu Tuéng Chinh phu, cho phép
dau tu du an duong 5 kéo dai va co s& phap 1y c6 lién quan, UBND thanh phé Ha Noi,
Ban QLDA ha tang ta ngan da giao nhiém vu cho tong cong ty Tu vén thiét k&€ GTVT
lap thiét k€& k§ thuat, téng du toan clia du 4n.

1.2. Can cu lap thiét ké

- Nghi dinh s6 ... ND-CP ctia Chinh phu vé quan ly du 4n dau tu xay dung cong trinh.

- Nghi dinh s6 .... ND-CP ngay ... ctia Chinh pht vé quan 1y chat luong cong trinh xay
dung.

- Quyét dinh s6... QD-TT ngay...thdng...namg .... ctia Thu tuéng Chinh phu vé viéc
phé duyét quy hoach chung.

- Vin ban s6.../CP-CN cuia Thu tuéng chinh phu vé viéc thong qua vé mat cong tac
nghién cttu kha thi du an.

- Hop dong kinh t€ s6 ... Ngay...thang...nam...gilra ban quan 1y du 4n ha tang ta ngan
v6i Téng cong ty Tu van thiet k&€ GTVT vé viéc lap thiét k& k§ thuat va tdng du todn
ctia Du an xay dung duong 5 kéo dai.

Mot s6 van ban lién quan khac.

1.3. Hé thong quy trinh quy pham ap dung

- Quy trinh khao sat duong 6 t6 22TCN 263- 2000

- Quy trinh khoan tham do dia chat 22TCN 259- 2000

- Quy dinh vé€ noi dung ti€n hanh 1ap hoé so Bdo cdo nghién citu tién kha thi va kha thi
cac du an xay dung cac du an két cdu ha tang GTVT 22TCN268-2000

- Quy pham thiét k€ k¥ thuat duong pho, duong quang truong do thi 20 TCN104-83

- Tiéu chuén thiét k&€ dudng TCVN 4054- 98

- Tiéu chuén thiét k& cdu 22TCN272-05

- Quy pham thiét k€ 40 dudng mém 22TCN211-93

- Quy chuén xay dung Viét Nam 2000
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- Tiéu chuén thiét k& chi€u sdng nhan tao bé ngoai cong trinh xay dung dan dung 20
TCNO95-83
Chuong 1T
Pac diém vi tri xay dung cau

2.1. biéu kién dia hinh

Vi tri xay dung cdu A thuoc Tp Hai Phiing vé phia thuong luu ciia song Van Uc.
Do vi tri xay dung cdu ndm & ving dong bing nén hai bd song ¢6 bai rong mic nude
thap,long song tuong do6i bing phing ,dia chit én dinh it c¢6 hién tuong x6i 16.Hinh
dang chung ctia mat cit song khong doi xing, ma cé xu huéng sau dan vé bo bén trai.
2.2. Piéu kién dia chat
2.2.1. Piéu kién dia chdt cong trinh

Can ct tai liéu do v€, khoan dia chat cong trinh va két qua thi nghiém trong céac

phong, dia tdng khu vuc tuyén di qua theo thi tu tir trén xuéng dudi bao gom céc 16p

nhu sau.
Lépso 1 bat a sét
Lép s6 2 bat sét déo
Lépso 3 bat sét déo cung
Lépso 4 bat sét cing

2.2.2. Piéu kién dia chdt thuy vdin

Miic nudc cao nhat He=+10.0m.
Muc nuéc thap nhat Hpy =+6.0m.
Muc nudc thong thuyén Hir=+5.0m

Song thong thuyén cay troi. Kho thong thuyén cap IV(40x6m)

Vao mua kho muc nudc thap thuan 1oi cho viéc trién khai thi cong cong trinh.
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Chuong II1
Thiét ké cau va tuyén
3.1.Lua chon cac tiéu chuan k§y thuat va quy moé cong trinh
3.1.1. Quy mé cong trinh
Cau dugc thiét k€ vinh ciru bang bé tong cot thép
3.1.2. Tiéu chudn thiét ké
3.1.2.1. Quy trinh thiét ké

Cong t4c thiét k& dua trén tiéu chuin thiét k& cdu 22TCN272-05 do Bo GTVT ban

hanh nam 2005. Ngoai ra tham khao cac quy trinh, tai liéu:

- Quy pham thiét k€ ciu cong theo trang thai giGi han 22TCN18-79

- AASHTO LRFD (1998). Quy trinh thiét k€ ciu ctua Hiép hoi duong 6 t6 lién bang

va c4c co quan giao thong Hoa ky.

Cic quy trinh va tiéu chudn lién quan.
3.1.2.2. Tiéu chudn k¥ thudt

- Cap k¥ thuat V > 80Km/h

- Téi trong thiét k&: Hoat tai HL93, nguoi 0,3T/m?
- Khé céau duoc thiét k& cho 3 1an xe 6 t6 va 2 1an nguoi di.
K=11+2x1.5=14m

Téng bé rong mit cau ké cé lan can va giai phan cdch:

B =14 + 2x0.54+2x0.25 = 15.5m

- Kho thong thuyén cip IV, B = 40m va H = 6m.

3.2. Lua chon cac giai phap két cau
3.2.1. Lua chon két cdu
3.2.1.1. Nguyén tdc lua chon
- Thoa man cac yéu cau ky thuat.
- Phu hop v6i cdc cong nghé thi cong hién c6.
- Phui hop v6i canh quan khu vuc.
- Khong gay anh hudng téi dé song TH
- Thuan tién trong thi cong va thoi gian thi cong nhanh.
- Hop 1y vé kinh té.

- Thuan tién trong khai thac, duy tu bao dudng
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3.2.1.2. Lua chon nhip cdu chinh
Céc so do nhip dua ra nghién citu gom:
v Phuong 4n ciu dam lién tuc bé tong c6t thép DUL+nhip dan
v Phuong 4n cau dam don gian Bé Tong cot thép ting Suat Trudc.
v Phuong 4n két cau cau gian thép.
3.2.1.3. Lua chon nhip cdau dan
Kién nghi st dung két cau dam don gian : Chiéu dai nhip 30.0m, MCN ciu rong
15,5m bao gdm 6 dam tiét dién chit I chiéu cao dam 2.0 m, khoang cach gitta cic dam
2,7m. Ban mat cdu do tai chd day 20cm. Loai két cdu nay c6 rat nhiéu uu diém nhu:
Cong nghé thi cong don gian, dé dam bao chat luong, tan dung duoc cong nghé thi
cong va thiét bi hién c6 trong nudc, gia thanh kha ré, thoi gian thi cong nhanh.
3.2.1.4. Gidi phdp mong
Cian cit vao cau tao dia chat khu vuc cdu, chiéu dai nhip va quy mo mat cit ngang
cau, kién nghi dung phuong 4n méng cho phan cau chinh va cau dan nhu sau:
e Phan ciu chinh: Ding méng coc khoan nhéi D1,0m .

e Phan c4u dan: Dung méng coc khoang nhéi D1,0m

3.3. Phuong 4n 11

Phuong an cau dam lién tuc bé tong c6t thép DUL+nhip dan
3.3.1. Phuong dn két cdu
e S0 d6 nhip: (33+40+60+40+33)m; Téng chiéu dai cAu tinh dén duoi hai mo 1a
218m.
e Nhip chinh gobm 3 nhip ddam BTCTDUL lién tuc dic hang c¢6 so d6 (40+60+40)
chiéu dai nhip chinh 60 m.

Cac kich thuéc co ban dam lién tuc duoc chon nhu sau:

-Dam lién tuc c6 mat cit ngang hop 1 ngén, thanh xién c6 chiéu cao thay dai.

B
L1 L2 L1

@j%d_. = .
I
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Hinh 3.1.Cdc kich thuéc mdt cat ngang dam.
+ Chiéu cao ddm & vi tri tru Hp = (1/16 -1/ 20)L = (3.75 - 3.0), chon
Hp =4.0(m).
+ Chiéu cao diam & vi tri gitta nhip va 6 m6 h = (1/30-1/40)L =(2.0 -1.5),
chon h =2.0(m).
+ Khoang cédch tim cta hai suon dam L2 = (1/1,9 - 1/2)B,trong d6 B =15.5m 1a bé rong
mat ciu.chon khoang cach tim ctia hai suon dam la L2 = 15.5/2 =7.75 (m).chon
L2=7.75 m.
+ Chiéu dai canh hang L1 = (0,45 - 0,5)L2 = (3.4 - 3.8), chon L1 = 2.80 (m).
+ Chiéu ddy tai gitta nhip chon t1 = 250(mm).
+ Chiéu day mép ngoai canh hang (t2) chon t2 = 250(mm).
+ Chiéu ddy tai diém giao v6i sudon hop 3 = (2 - 3)t2 = 500-750(mm), chon (3 =
500(mm).
+ Chiéu dai vit thuong 18y Lv = 1,5(m).
+ Chiéu ddy cua suon dim chon 500 (mm).
+ Ban bién dudi ¢ goi (1/75 - 1/200)74 = 0.98 - 0.37(m), chon 900 mm.
+ Ban bién dudi & giita nhip 14y 300(mm).
-Vé6i kich thudc do chon va khé cdu ta s6 bo chon mit cit ngang két cAu nhip nhu

hinh vé:
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MAT CAT NGANG CAU
TL 1:100
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Hinh 3.2.Tiét dién dam hop.

400

Két cau ciu doi xiing mot bén gom 1cau dan nhip 30m .
-Chiéu rong canh dam 2.7m.
-Chiéu day ban mat cau 20 cm.
-Chiéu cao ddm 2.0 m.
-Chiéu day suon dam 20 cm.

-Khoang vat 20x20 cm.
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1/2 MAT CAT TREN TRU 1/2 MAT CAT GIUA NHIP
TL 1:100
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Hinh 3.3. Mt cat dam dan

Cau tao tru:

Than tru rong 2.0m-1.6m tuong tng theo phuong doc cu va 6m theo phuong
ngang cau va dugc vuot tron theo dudng tron ban kinh R = 1.75m.

Bé méng cao 3.3m, rong 9.6m theo phuong doc ciu, 13.2m theo phuong ngang cau.

Duing coc khoan nhoi D100cm.

Cau tao mo

Dang mo c6 tuong canh ngugc bé tong cot thép

Bé méng md cao 2m, rong 5.0m, dai 14.5m .

Duing coc khoan nhoi D100cm.

3.4.Phuong an I
Phuong an cau dam don gian Bé Tong cot thép tng Suat Trudc
I. Mt cat ngang va so do nhip:

- Kho cau: Cau duoc thiét k& cho 3 1an xe va 2 lan nguoi di
K=11+2x1,5=14 m

- Tong bé rong ciu ké cé lan can va gd chan banh :
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B=11+2x1,5+ 2x0,5 + 2x0.25 =15,5m
- So d6 nhip: 42+42+42+42+42m =210 m
- CAu duoc thi cong theo phuong phép lap ghép.

1. Két cdu phdn dudi:

800 75,

110 200 |80

250

2000

250

300

650

Hinh 1.Tiét dién dam chu

a.Kich thudc dam chii:
Chiéu cao ciadam chu la:h=(1/15 + 1/200L=(2,8 + 2,1)
chon h=2,0 (m)
b.Kich thuoc dam ngang :

Chiéu cao h, =2/3h =1,3 (m).

-Trén 1 nhip 42 m bd tri 5 ddm ngang cach nhau 8,4 m. Khoang cach dam
ngang: 2,5 + 4m(8m)

- Chiéu rong suon b, = 12 + 16cm =+ 20cm, chon b, = 20(cm).

c.Kich thudc mdt cdt ngang cdu:
-Xéc dinh kich thuéc mat cat ngang: Dua vao kinh nghiém m6i quan hé
chiéu cao dim, chiéu cao ddm ngang, chiéu day mat cat ngang két ciu
nhip, chiéu day ban do tai chd nhu hinh vé.
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MAT CAT NGANG CAU
1/2 MAT CAT TREN TRU 12 MAT CAT GIUA NHIP
TL 1:100

1550

50 150 25 1100 25 150 50

L m e ow

\T—‘ \T—l \
100 270 270 210 270 270 100

- Vat liéu dung cho két c4u.
+ Bé tong M300
+ Cot thép cuong do cao dung loai S-31, S-32 cua hang VSL-Thuy Si thép
cdu tao dung loai CT, va CT;
2. Két cdu phdn dudi:
+ Tru cau:
- Duing loai tru than dac BTCT thudng d6 tai chd
- Bé tong M300
Phuong an méng: Dung méng coc khoan nhoi duong kinh D100cm
+ Mo cau:
- Dung mo chit U bé tong cot thép
- Bé tong mac 300: Cot thép thuong loai CT; va CT,.
- Phuong 4n méng: : Duing méng coc khoan nhéi dudng kinh D100cm.
A. Chon cdc kich thudc so bé md cdu.
M6 cau M1,M2 chon 1a md trit U, méng coc véi kich thudc so bo nhu hinh vé
B.. Chon kich thuédc so bé tru cdu:
Tru ciu chon 12 tru than dac BTCT thudng d6 tai chd,kich thudc so bo hinh vé.

L
L
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CAU TAO MO
TL 1:100

CAU TAO TRU T2
TL 1:100
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Hinh Kich thuéc mé M1 Hinh. Kich thuécTru T1

3.5.Phuong An I1I
Cau Gian Thép
3.5.1. Phuong an két cau
e So d6 bo tri nhip :(3x64m);Tong chiéu dai toan cau tinh dén duoi hai mo L
=204(m).
Chon so do dan cht 1a loai dan thuoc hé tinh dinh, c6 2 bién song song, c6 duong
xe chay dudi. Tl yéu cau thiét k€ phan xe chay 11 m nén ta chon khoang cach hai tim

dan chu la 12.50m.
Chi€u cao dan chu: Chiéu cao dan chu chon so bo theo kinh nghiém véi bién song

1 1 1 1 N
song: h = (6+Ejlnhip = (E+Ej64 =(10.66+6.4)m va h>H + hy,, + h,,c + h

+ Chiéu cao tinh khong trong cau : H=4.5m

+ Chiéu cao dam ngang: h,, = (% +é)8 =(171-1,0)m= chon hy,,=1,2 m
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+ Chiéu day ban mat ciu chon: h,,, = 0,2m
+ Chiéu cao cong ciu: h,=1,65m

Chiéu cao cau tdi thiéu la: h>4.5+ 1,2+ 0,2 + 1.65 =7.55m

Chiéu dai méi khoang d =(0.6-0.8)h =(6-8.3)m chon d =8.3 m.

Chon chiéu cao dan sao cho géc nghiéng ctia thanh dan so v6i phuong ngang
a=45°-60°, hop 1y nhat & =50° —~53°. Chon h=11m =« =51° hop ly.

Cau tao hé dam mat cau:

Chon 4 dam doc dit cach nhau 2.50 m. Chiéu cao dam doc so bo chon theo kinh

nghiém :

hy = (i +1Jd =0,8—-0,5m= chon hy = 0,5m
10 15

Ban xe chay ké tu do 1én dam doc.
Puong nguoi di bo bo tri & bén ngoai dan chu.

CAu tao hé lién két gobm c¢6 lién két doc trén, doc dudi, hé lién két ngang.

CAU TAO HE DAM MAT CAU

TL :1/100
50 1400 50
L0
te}
7 @)
M)
M)
220 430 450 220
S
(@}
S 150 25 . 1250 . 25
N
[ e =
L i L 14
h 12;j 250 iij 250 T 250 iLT 250 ‘;;és 53
—] -H—9

185 50 1300 50 185

Hinh 3.6. C4u tao hé dam mat cau
Cau tao mat cau

Do doc ngang cau la 2% vé hai phia.
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e K&t cdu phan trén

- Keét céu nhip chinh : Gém 3 nhip chinh dai 64m.véi chi€u cao dan 1a 11m.géc

nghiéng gitta cdc thanh xién 1a 51°.Chi¢u dai méi khoang 1a 6.4m

- Keét cau ciu d6i xing hai bén.

Cau tao tru:

Dung tru Than cot rong 2.5m .

Bé moéng cao 2.5m, rong 6.0m theo phuong doc cau, 13.2m theo phuong ngang cau
. Duing coc khoan nhoi D100cm.

Cau tao mo

Dang mé c6 tuong canh nguoc bé tong cot thép

Bé méng md day 2m, rong 6.0m, dai 12 m .

Duing coc khoan nhéi D100cm.

Cac phuong 4n b tri chung c4u dung dé so sanh, thuc hién trong bang sau:

Phuong | Thong Khé So do > L(m) Nhip chinh

an thuyén cau

CAau dam lién tuc
11 40x6 | 1142x15 | 33+40+60+40+33 | 206 BTCTDU L+nhip dan
Cau dam don gian
I 40x6 | 1142x15 | 42+42+42+42+42 | 210 BTCTUST

111 40x6 | 11+2x15 3x64 192 CAu gian thép
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Chuong IV
Tinh toan khoi luong cac phuong an
4.1. Phuong An II

Cau dam lién tuc+nhip dan

- Khé cau: Cau duoc thiét k€ cho 3 1an xe va 2 lan ngudi di
K =11+ 2x1,5=14 (m)

- Tong bé rong cdu ké ca lan can va giai phan céch:
B=11+2x1,5 +2x0,542x0.25=15.5 (m)

- So d6 nhip: : 33+40+60+40+33 =206 (m)

1. Tinh toan so bé khoi luong phuong an két cau nhip

1.1. Két cau nhip lién

MAT CAT NGANG CAU
TL 1:100
50, 4 150 %? 550 550 i? 150_, , 50
E . rr50/4 155 155 4\15% a0 .
- 50 h
o PRSI

Hinh 4.1. 1/2 mdt cdt dinh tru va 1/2 mdt cat giita nhip

Dam hop c6 tiét dién thay déi v6i phuong trinh chiéu cao dim theo cong thic:

Trwong Dai Hoc Dan Lap Hai Phong
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H —h
—( P m).x2+h

Trong do:
H, = 3.5m; h,, = 2.0 m, chi¢u cao dam tai dinh tru va tai giita nhip.

L : Phan dai ctia canh hang L = 602 2_ =29m

Thay s0 ta c6:

(4 0-2.0)
297

X2 +2.0

Bé day tai ban ddy hop tai vi tri bat ky cach gitta nhip moét khoang L, dugc tinh theo

cong thic sau:

Trong do6:
h, , h, : Bé day ban day tai dinh tru va gitta nhip=0.9 ;0.3 m
L : Chiéu day phan cénh hang
Thay s6 vao ta ¢6 phuong trinh bac nhat:
h,=0.3+0.6/29xL,

Viéc tinh todn khdoi luong két cdu nhip sé& duoc thuc hién bang cach chia dAm thanh
nhitng d6t nho (trung vdi dot thi cong dé tién cho viéc tinh todn), tinh dién tich tai vi tri
ddu cdc ndt, tir d6 tinh thé tich cua cdc d6t mot cdch tuwong doi bang cach nhan dién
tich trung binh ctia méi dét vé6i chiéu dai cua nd.

Phan chia c4ac d6t dam nhu sau:

+ Khoi K, trén dinh tru dai 12 m
+ Dot hop long nhip bién va gitra dai 2,0m
+ S6 dot trung gian n = 1x3+5x4m.

+ Khoi duc trén da gido dai 12m

Tén dot | Ldot (m)
bot KO 6
bot K1 3
bot K2 4
bot K3 4
SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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bot K4 4
bot K5 4
bot K6 4

‘ 5x4a ‘ 3 ‘ [S3 ‘

\ | | |

K6 KS K4 K3 K2 K1 Ko

s7 s6 ss5 sa =%c]

s2 =

Hinh 4.2. So do chia dot dam

e Tinh chiéu cao téng d6t ddy dam hop bién ngoai theo dudng cong cé phuong
trinh 1a:

Y, =a,X*+Db,
a) 4'0_22'0 =2.37x10°%, b; =2.0m

Thi tuv | Tiét dién a, b,(m) x(m) h(m)
1 S00 0,00237 2.0 29 4.0
2 SO 0,00237 2.0 27.5 3.79
3 S1 0,00237 2.0 23 3.25
4 S2 0,00237 2.0 20 2.94
5 S3 0,00237 2.0 16 2.60
6 S$4 0,00237 2.0 12 2.34
7 S5 0,00237 2.0 8 2.15
8 S6 0,00237 2.0 4 2.03
9 S7 0,00237 2.0 0 2.0

Bang tinh dién tich cdc mat cat tai cac vi tri:

Ten Chiélj dai % Chié}l cao Chjéu (}éy Chi?éu TONG . tich mit cat
TT |mat cat dot (m) hop | ban ddy | ban day ' (m?) '
' (m) (m) (m) (m)
1 S00 1.5 29 4.0 0,9 5.6 38.44
2 S0 4.5 27.5 3.79 0.86 5.27 34.77
3 S1 3 23 3.25 0.77 5,4 31.34
4 S2 3 20 2.94 0.71 5,51 28.56
5 S3 4 16 2.60 0.63 5,61 24.80
SVTH: Phan Quang Thanh Truong Dai Hoc Din Ldp Hdi Phong

MSYV :110502 Khoa Xday Dung -92 -



Do An Toét Nghiép

GVHD : Th.S.Bui Ngoc Dung

Thuyét Minh
Phdn II: Thiét Ké Ky thudt

6 S4 4 12 2.34 0.55 5,7 20.48
7 S5 4 8 2.15 0.47 5,78 16.86
8 S6 4 4 2.03 0.40 5,85 12.90
9 S7 4 0 2.0 0.3 5,91 8.02

Tinh khoi lugng cac khoi duc:

+Thé tich = Dién tich trung binh x chiéu dai

+Khai luong = Thé tich x 2.5 T/ m® (Trong lugng riéng cia BTCT)

Bang xac dinh khoi lugng cac dét dic

e Dién tich Chiéu dai . 3 Khoi Luong
STT Khoi buc . ) Thétich(m”)

Tbinh(m") (m) (T)
1 1/2 dinh tru 38.44 1.5 57.66 144.15
2 112K, 34.77 4.5 156.465 391.1625
3 K1 31.34 3 94.02 235.05
4 K2 28.56 3 85.68 214.2
5 K3 24.80 4 99.2 248
6 K4 20.48 4 81.92 204.8
7 K5 16.86 4 67.44 168.6
8 K6 12.90 4 51.6 129
9 K7 8.02 4 32.08 80.2
10 Téng 7 dot dic 29 726.06 815.163
11 KL nhjp gilra 2 1506.12 1754.08
12 KL nhip bién 7 983.45 1026.34
13 Téng 3215.63 3595.58

Vay téng thé tich bé tong dung cho 1 nhip bién 1a:V, = 983.45m’
Vay téng thé tich bé tong dung cho nhip giita 1a:V, = 1506.12 m’
Vay téng tinh cho toan nhip lién tuc 1a:V, = 3215.63m’
Khéi luong cot thép cho két cau nhip (chon ham lugng c6t thép 1a 160 kg/m? ):
G =3215.63x 0.16 =514.50 (T)
Trong lugng 16p phu mat cau (tinh cho toan cau)
-L6p phu mat cau gom 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nude 2cm
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+L6p dém tao doc 2 cm
+ Chiéu day trung binh ctia 16p phtt mét cau dtb = 12 cm va =2,25T/m3
- Vay trong lugng 16p pht mat cau
g, =0,12x14.5%2.25=3.9 T/m

- Vay thé tich I6p phii mit cau
V), =0,12x14.5x270 = 469.8 m’
- Trong luong lan can:
g . = [(1.050x0.180)+(0.50-0.18)x0.075+0.050x0.255+0.535x0.050/2+(0.50-
0.270)x0.255/2]1x2.5=0.677T/m
Thé tich lan can: V,, = 2x0.25x270 = 135(m°)
Cot thép lan can: m, . = 0.15x 145=21.75T(ham lugng c6t thép trong lan can va go
chin banh 14y bang 150 kg/ m?)

-Trong luong go chan :

I I 2! ! ! !
25.0
Hinh 4.4. Cadu tao go chan bdnh
G,=(0.2+0.25)0.3/2x2.5=0.1688 T/m

Thé tich clia go chin banh
V =2 x (0.2+0.25)0.3/2x270 = 36.45 (m?)
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Hinh 4.5. Mat cat ngang nhip dan
Khdi luong dam nhip dan dai 33 m

- Phén nhip din ding két c4u nhip dim dai 33 m. Mat cat ngang gém c6 6dam,
khoang cach giita cac dam 1a 2,7m, chiéu cao dam 2.0m.

- Chiéu dai tinh todn la: L, =33,0m

- Dién tich mat cit ngang mot dam chu:

F,.=0.2x2+4x(0.2x0.2/2)+0.2x1.25+0.6x0.25=0.88 m?

- Dién tich ddm ngang: F4,=1.25x0.2=0.25 m* , dim dai 8.8 m

- Diéntichméinoi  :F,,=0.4x0.2=0.08 m*

Thé tich bé tong 1 nhip la :

V=6x0.88x33+4x0.08x33+0.25x8.8=187 (m?)

Téng thé tich bé tong cho ca 1 nhip la: V=1 x 187=187 (m?)

Khéi luong cot thép cho mot nhip dén so bo (chon ham lugng c6t thép la 160 kg/m?

G =187 x 0.16=29.92(T)

-L6p phut mat cau gom 4 16p:

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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+ Bé tong asphan 5 cm

+ Lép bao vé (bé tong ludi thép)3 cm

+ L6p phong nuée 2cm

+L6p dém tao doc 2 cm

+ Chiéu day trung binh cta I6p phlt mét cdu dy, = 12 cm va y, =2,25T/m’
- Vay trong luong 16p phu mat cau

g, = 0,12x 14.5 x2.25= 3.915T/m
- Vay thé tich 16p phli mit cau cho mot nhip dan 12 :
V), =0,12x14.5%x33 = 57.42m’

Téng khoi luong ctia nhip dan 1a :

G =(187x2.5+57.42x2.25+25.28)=621.975 T
2. Khoi lugng cong tac mo, tru
2.1. C4u tao mé, tru cau

- M0 : Hai mé doi xiing, ding loai mé nang chit U, bang BTCT tudng thang, dat
trén nén méng coc khoan nhéi duong kinh D1,0m.

- Ban qud do : Hay ban giam tai c6 tdc dung lam tang do cting nén dudng khi vao
dau cdu, tao di€u kién cho xe chay ém thuan, giam tai cho mo hoat tai ding trén lang
thé truot. Ban qud do duoc dat nghieng 10%, mot dau goi ké 1én vai ké, mot dau goi
lén dam bang BTCT, duoc thi cong lap ghép.

- Tru cau: Tru dac BTCT, duoc dat trén nén méng coc khoan nhéi D1,0m.

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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C4u Tao Mo
2.2. Cong tac mo cau
Khoi luong mo céu :
Khéi luong tudong cénh : V,.=2x(2x4.2+2.53x4.2x1/2+8.8x3)x0.5 =40.113 m*
» Khoi lugng than mo :
V,,=(3.68x1.5x12)=66.24 m*
Khéi luong tudng dinh:V,=0.5x1.85+x12=11.1 m*
> Khoi luong bé mo : V,,=6x2x12.8 =153.6 m*
> Ta c6 khéi luong mot mo : Vy,=40.113+66.24 +11.1 +153.6=271.1m’
» Khoi lugng hai mo : V =271.1 x 2 = 542.2(m%)

So bo chon ham luong c6t thép trong mé 80 kg /m®
Khoi lugng cot thép trong 2 mo 1a : G=0.08x542.2=43.36T
So bo chon ham luong c6t thép than tru 1a : 100 kg/m?, ham lugng thép trong méng tru
la 80 kg/m’
Nén ta c6 : khoi lugng cot thép trong hai tru 1a
G=2x(0.08x288+0.1x193.12)=42.35 T

3. Tinh toan so bo s6 luong coc trong mong

Tinh todn so bo s6 lugng coc trong méng cho mdé va tru bang cach xéc dinh cac tai
trong tac dung lén dau coc, dong thoi xac dinh stic chiu tai cua coc. Tir d6 so bd chon

sO coc va b tri coc.
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3.1. Xac dinh tai trong tac dung lén day mo

% Xac dinh s6 coc trong mé M0

- Luc tinh todn dugc x4c dinh theo cong thic:
Q= z mYiQ

Trong d6:  Q, = Tai trong tiéu chudn
n.y,: Hé s6 di€u chinh va hé s6 tai trong
- Heé s0 tai trong dugc 1ay theo bang 3.4.1-2 (22TCN272-05)
> Do tinh tai
- Tinh tai két cdu nhip dan phan bé déu trén nhip
g, =1.25x187 x2.5/33=17.70T/m
- Tinh tai 16p pht va lan can,gd chan phan bé déu trén nhip
g, = 1.5 x 3.105+1.25x( 2x0.1688+ 2x0.684) =6.789T/m
- Téng tinh tai phan bé déu la:
g=g,+¢g,=17.70+ 6.789 =21.75 t/m
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Ta c6 duong anh hudng 4p luc 1én mo do tinh tai nhu hinh vé:
) 33m )
| 1
1

DPuong dnh huong dp luc lén mo M0
- Dién tich dudng anh hudng 4p luc mo: o= 16.5 m?
+ Phan luc do tinh tai nhip
DG,y = 16.5x17.70=281.655 T

+ Phan luc do tinh tai ban than mo
DC,s=271.1x25x1.25=8472T
+ Phan luc do tinh tai 16p phu va lan can
DW =16.5x6.789=112T
> Do hoat tai

- Do tai trong HL93 + nguoi (LL + PL)

LL =n.m.y .(1+%).(Pi yi )+ 1.75 @ (PL + WL)

Trong d6:
n:Solan xe,n=3.
m: Hé s6 lan xe, m = 0.9.
IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1
y : Hé s6 tai trong, y =1.75

A+ My 125, v6i IM = 25%
100

P; ,y; :Tai trong truc xe, tung do duong anh hudng.
o : Dién tich duong anh hudng.
+ Tai trong lan (LL): Tai trong lan thié€t k€ gom tai trong 9,3KN/m phan bd déu
theo chiéu doc.
+PL : Tai trong ngudi, 3 KN/m? = Tai trong ngudi bo hanh phan bo doc trén
ciu la PL = (1.5%3) = 4.5 KN/m = 0.45 T/m

+ Chiéu dai tinh todn cua nhip L =33 m
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+ Duong anh hudng phan luc va so do x&p xe thé hién nhu sau:

P=14.5T P=14.5T P=3.5T

p=0.93T/m
33m
V
4.3m T 4.3m /I" ]
0.87 U.74
P=11T__ P=11T
p=0.93T/m
33m

1.2m ]
#

0.96
i

Tir so d6 xép tai ta xdc dinh dugc phan luc goi do hoat tai tac dung.

So do xép tdi lén duong dnh huong dap luc mo

- Vi t6 hop HL-93K (xe tai thiét k€ + tai trong ngudi + tai trong lan)
LLyy osx = 14.5x(140.87) + 3.5x0.74 +16.5x (2x0.45+0.93) = =59.9 T
- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LLy o3 = 11x(1+0.96) + 16.5x0.93 =369 T
= LL, = Max( LLyy o315 LLig93m) = Ll .03k =599 T
- Khi x&p 2 lan xe bat 1oi hon ta c¢6 phan luc 1én m6 do hoat tai
LL =2x0.9x1.75x1.25x[14.5x(1+0.87)4+3.5x0.74)]+1.75x16.5x(2x0.45+0.93)
=169.80 T
Téng tai trong tidc dung 1én day dai
Ppg, qu = 246.84+ 847.2 + 112 + 169.80 = 1375.84 T

- Xac dinh siic chiu tai cua coc:

Du kién chiéu dai coc 1a : 25.00m

+Theo vat li¢u lam coc:

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
MSV :110502 Khoa Xay Dung - 100 -



Do An Toét Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt

-Chon coc khoan nhéi bang BTCT duong kinh D = 1.0m, khoan xuyén qua cdc
16p dat dinh c6 goéc ma sat (@, ); va 16p Sét pha c6 goc ma sat ¢; = 30°.

+ Bétong mac 300 c6 R, = 130 kg/cm?

+ Cot chiu luc 18 & 25 AIl ¢6 F = 88,36 cm?, R, = 2400 kg/cm?

Xac dinh sic chiu tai clia coc

» Sic chiu tai cua coc theo vat liéu :

= Py, =¢.(m;.m,.R, . F, +R,. F)

Trong do :
- @:héséudndoc p=1
- m,;: hé s6 diéu kién lam viéc, do coc dugc nhoi bétong theo phuong ding
nén m, = 0,85
- m, : hé s6 diéu kién 1am viéc ké dén bién phép thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = 1.13 m?
- R, : Cuong do chiu nén cua bétong coc
- R, : Cudng do cua thép chiu luc
- F, : Dién tich cot thép chiu luc

1.120%

= PR, = 0,85x0,7x{0,130 x.( J+ 2,4x88,36} =1001 (T)

> Theo dat nén

Theo diéu 10.7.3.2 stic khang d& ctia coc duoc tinh theo cong thic sau:

QRz(Pan(Pqup
V6i Q,=q,A,;

Trong do:
Q, :Sttc khang dé miii coc
dp : Sttc khiang don vi mii coc (Mpa)
@gp - Heé so sic khiang ¢ ,=0.55 (10.5.5.3)
A,  :Dién tich mii coc (mm?)

Xac dinh siic khang miii coc :
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q,=-39.K,, d (10.7.3.5)
Trong do :
K, :khanang chiu tai khong thit nguyén.
d : hé s6 chiéu sau khong thit nguyén.
3+
K= ——2— (10.7.3.5-2)
10 /l + 300 ty
Sd

d=1+04. i <34
D

S

qu : Cuong do chiu nén doc truc trung binh cta 16i da (Mpa), q, = 26 Mpa

K,  :Heé s6 kha nang chiu tai khong thit nguyén

Sy : Khoang cach cac duong nit (mm).Lay S, = 400mm.
ty : Chiéu rong cdc duong nit (mm). Ly t;=6mm.

D : Chiéu rong coc (mm); D=1000mm.

H; : Chiéu sau chon coc trong hd da(mm). Hg = 1200mm.

D, : Buong kinh hé da (mm). Dg = 1400mm.
Tinh dugc : d =1.28
Kgp =0.14
Vay q,= 3 x26 x0,14x1,28=13.97Mp = 1397T/m’
Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) 1a :
Qr = ¢.Q, = 9gp.A, = 0.55 x 1397 x 3.14 x 1000*/4 = 603.1x10°N =603.1 T
Trong do:
Qr : Stic khang tinh toan ctia cac coc.
0] : Hé s0 stic khang dai véi stic khang miii coc dugc quy dinh trong
bang 10.5.5-3
A : Dién tich mat cat ngang ctia miii coc
o Xdc dinh s6 luong coc khoan nhoi cho méng mo'M,,
Phan luc tai g6i do t6 hop tai trong & trang thdi gidi han cudong do I 1a:
Rpgy ai = 1388.84 T
Cic coc dugc bo tri trong mit phang sao cho khoang céch giita tim cdc coc a > 3d (d :

Puong kinh coc khoan nhoi). Ta ¢6 :

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
MSV :110502 Khoa Xay Dung -102 -



Do An Toét Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt

Vé6i P=863.6 T
Vay s6 lugng coc so b 1a :

1388.84
863.6

n,= fBx %: 2x =4.5 (coc).
Véi - Hé so kinh nghiém xét dén luc ngang va mémen S =2

Duing 6 coc khoan nhdi ¢1.0 m b6 tri trén hinh vé.

| 800
100
300
- < & ‘
150 & AS>
100, 300 300 100

Hinh 4.9. Mt bang méng moé' M,

3.2. Xac dinh soé coc tai tru T1

00 270 ., 270 . 270 . 270 . 270 M[

LO)|
N~

250
25
= &

500

-Xac dinh tai trong tac dung lén tru T1:

> Do tinh tai
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- Tinh tai két cau nhip dan phan bg déu trén nhip

g, =1 25)(187x2.5+1336.1x1.5 _423 T/m
33+40

- Tinh tai 16p phu va lan can,g6 chan phan b6 déu trén nhip
2, = 1.5 x 3.1+1.25x( 2x0.1688+ 2x0.684) =6.782 T/m
Téng tinh tai phan bo déu la:
g=gl +2=42.3 +6.782=49.10 T/m

Ta c6 duong anh hudng ap luc 1én tru do tinh tai nhu hinh VE (gan ding):

Duong anh huong dp luc lén tru T1
- Dién tich dudng anh hudng ap luc g6i: @ =29 m?
+ Phan luc do tinh tai nhip
DC,yp = 29%30.6 = 887.4 T
+ Phan luc do tinh tai ban than tru
DC,, = 1.25x326.175x2.5=1019.3 T
+ Phan luc do tinh tai 16p phu va lan can
DW =29x6.782=196.678T
> Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

LL = n.m. y .(1+%).(Pi Y+ 1.75 o (PL + W)

Trong do:
n:Solan xe,n=3.
m: Hé so lan xe, m = 0.9
IM : Luc xung kich (luc dong ) cta xe, Theo 3.6.2.1.1
y : Hé so tai trong, y = 1.75
SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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A+ My 125, v6i IM = 25%
100

P, ,y; :Tai trong truc xe, tung d6 duong anh hudng.
@ : Dién tich duong anh hudng.

+ Tai trong lan (LL): Tai trong lan thiét k€ gém tai trong 9,3KN/m phan bo déu

theo chiéu doc.
+PL : Tai trong ngudi, 3 KN/m? = Tai trong ngudi bo hanh phan bé doc trén
ciu la PL = (1.5%3) = 4.5 KN/m=0.45 T/m
- Tinh phan luc 1én m6 do hoat tai
+ Chiéu dai tinh todn cua nhip L =73 m

+ Pudng anh hudng phan luc va so d6 xép xe thé hién nhu sau:

1.2M
P=117 |P=11T

v
P=35T P=14.5T P=14.5T P=3.5T__ P=14.5T P=145T

=0 # T/

" N\ e

4.3m 4.3m 15m 4.3m 4.3m

33 M
0.7 0.8 1

So do xép tdi lén duong anh huong dp luc tru T1
Tir so do x€p tai ta xac dinh dugc phan luc goi do hoat tai tac dung.
- Vi t6 hop HL-93K (xe tai thiét k€ + tai trong lan+tai trong 1an)
LLyy 93k =[14.5x(1+0.87+0,636+0.7)+3.5 x(0.74+0,77)]+29 x (2x0.45+0.93)=104.84 T
- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LLy 03w = 11x(140.98) + 29x0.93 =48.75 T
= LLjpa = Max( LLy o3x; Ly o3m) = Ll 03 = 104.84 T
- Khi xép 3 lan xe bat 1gi hon ta c6 phan luc 1én mé do hoat tai
LL =3x0.9x1.75x1.25x[14.5x(1+0.87+0,636+0,7)+3.5 x(0.74+0.77)]+
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+1.75x29x(2x0.45+0.93) = 372.72T

Téng tai trong tic dung lén day dai

Vay :

Ppgy aui = 1499.4 + 1019.3+ 332.3 + 383.425 =32344 T

o Xdc dinh so6 luong coc khoan nhoi cho méng tru T1

Du kién chiéu dai coc 1a : 25.00m
+Theo vat liéu lam coc:

- Chon coc khoan nhéi biang BTCT duong kinh D = 1.0m, khoan xuyén
qua cac 16p dat sét déo cting c6 géc ma sat (g ); va 16p Sét ciing c6 goc ma sat
or = 30°.
+ Bétong médc 300 c6 R, = 130 kg/cm?
+ Cot chiu luc 18 & 25 All ¢6 F = 88,36 cm?, R, = 2400 kg/cm*

Xac dinh sic chiu tai clia coc

> Stc chiu tai cua coc theo vat liéu :

= P\(;L = (p.(ml. mz. Rb o Fb + Ra o Fa)

Trong do :
- @:héséudndoc p=1
- m;y: hé sO diéu kién lam viéc, do coc dugc nhoi bétong theo phuong diing
nén m, = 0,85
- m, : hé s6 diéu kién lam viéc ké dén bién phép thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = 0,7850 m*
- R, : Cuong do chiu nén cua bétong coc
- R, : Cuong do cua thép chiu luc
- F, : Dién tich cot thép chiu luc

7.100?

= R,cl_ =0,85x0, 7X.|:O,130X.( J+ 2,4x88, 36} =619.44(T)
» Theo dat nén

Theo di€¢u 10.7.3.2 siic khdng dd cta coc duoc tinh theo cong thiic sau:

Qr=0Q,=9,,Qp
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V6i Q,=q,A,

Trong do:
Q, :Sttc khang d& miii coc
dp : Stic khang don vi miii coc (Mpa)
¢y - Hé so suc khiang ¢,,=0.55 (10.5.5.3)
A,  :Dién tich mii coc (mm?)

Xac dinh siic khdang miii coc :

q,=3q, K, d (10.7.3.5)
Trong do6 :
K,  :khanang chiu tai khong thit nguyén.
d : hé 0 chiéu sau khong thit nguyén.
(3+%)
Ky =——2 (10.7.3.5-2)
10 /1 +300 fa
Sd
H S

d=1+0,4.— <34
D

S

q, : Cuong do chiu nén doc truc trung binh ctia 16i da (Mpa), q, = 26 Mpa

K,  :Heé s6 kha nang chiu tai khong thit nguyén
Sa : Khoang céach cac duong nit (mm).Lay S; = 400mm.
ty : Chiéu rong cac duong nit (mm). Lay t;=8mm.
D : Chiéu rong coc (mm); D=1000mm.
H, : Chiéu sau chon coc trong hd da(mm). Hg = 2000mm.
D, : Buong kinh ho da (mm). Dg = 1400mm.
Tinh dugc : d  =1.57
Kg =0.12

Vay q,= 3 x26 x0,12x1,57=14.69Mp =1469T/m"
Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) 1a :
Qr = ¢.Q, = 9gp.A, = 0.55 x 1469 x 3.14 x 1000*/4 = 634.2x10°N =634.2 T
Trong do:
Qr : Stic khang tinh toan ctia cac coc.
0] : Hé s6 stic khang d6i véi stic khang miii coc duge quy dinh trong
bang 10.5.5-3

A : Dién tich mat cat ngang ciia miii coc
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° Xdc dinh s6 luong coc khoan nhoi cho truT1

Cic coc dugc bo tri trong mit phang sao cho khoang céch giita tim cdc coc a > 3d (d :
Duong kinh coc khoan nhoi).

Vay s6 lugng coc so b 1a :

n= g R 5y 32344
P 634.2

=6.3(coc).

Véi p - Hé so kinh nghiém xét dén luc ngang va momen g =1.5

Duing 6 coc khoan nhdi ¢1.0 m b6 tri trén hinh vé.

e e e

300

e e

—100 ’ 400 ’ 400 ‘ 100—

Hinh 4.10. Mt bang méng tru T1
% Xac dinh so coc tai tru T2

MAT CAT TAI TRU T2 MAT BEN TRU T2
TL 117100 ©OTL:AM00
25 670 250
60 60 0
o= =
gl .
f=l
g g
278 |
2 3 800
N 00r 300 . 300 . 300 400 100300 300 100
I 0 00 O I 08 I
< O
O O
o O
3

[ 1100

e S6 coc cua tru T2:
-Xac dinh tai trong tac dung lén tru T2:
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> Do tinh tai

- Tinh tai két cdu nhip dan phan bé déu trén nhip

g, =1 25.1336'1+ 2138.95 ~34.75 T/m

40+60

- Tinh tai 16p pht va lan can,gd chan phan bé déu trén nhip

g, = 1.5 x 3.1+1.25x( 2x0.1688+ 2x0.684) =6.782 T/m
Téng tinh tai phan bo déu la:

g=g,+g =3475+6.782 =41.53 T/m

Ta c6 duong anh hudng ap luc 1én tru do tinh tai nhu hinh vé(gan ding xem nhu

hinh tam giac):

40m 680m

—
_lr

Puong dnh huong dp luc lén tru T2
- Dién tich dudng anh hudng ap luc goi: o = 82.5 m?
+ Phan luc do tinh tai nhip
DC,pp = 82.5%26.32=21714T
+ Phan luc do tinh tai ban than tru
DC,, =481.12x2.5x 1.25=1503.5 T
+ Phan luc do tinh tai 16p phu va lan can
DW = 82.5x6.782=559.5T
> Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

LL =n.m.y .(1+%).(Pi v+ 1.75 @ (PL + W)

Trong do:
n:Solan xe,n=2.
m: Hé s6 lan xe, m = 1
IM : Luc xung kich (luc dong ) cua xe, (Theo 3.6.2.1.1)
y : Hé s6 tai trong, y = 1.75
SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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A+ My 125, v6i IM = 25%
100

P, ,y; :Tai trong truc xe, tung d6 duong anh hudng.
o : Dién tich duong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k€ gém tai trong 9,3KN/m phan bo déu
theo chiéu doc.
+PL : Tai trong ngudi, 3 KN/m? = Tai trong ngudi bo hanh phan bé doc trén
cau la PL = (1.5x3) = 4.5 KN/m= 0.45T/m
- Tinh phan luc 1én m6 do hoat tai
+ Chiéu dai tinh todn cua nhip L =100 m
+ Puong anh hudng phan luc va so do x&p xe thé hién nhu sau:

1.2 M

P=11T [P=11T

P=3.5T P=14.5P=14.5TP=3.5T P=14.5T P=14.5T

)

& H4.3m Y 4.3n1Y 15m 4.3m * 4.3 M \I‘,

40 M 60 M

0.86f 0.93 1] [0.988 0.85 0.807]0.764

So do xép tdi lén duong anh huong dp luc tru T2

Tir so do x€p tai ta xac dinh dugce phan luc goi do hoat tai tic dung.

- Vi to hop HL-93K (xe tai thiét k€ + tai trong ngudi + tai trong 1an)
LLjy 93k = 14.5x(1+0.933+0.807+0.764) +3.5x(0,867 +0,85)+82.5 x(2x0.45+0.93)
=2078T

- V6i t6 hop HL-93M (xe hai truc + tai trong lan)

LLyy 93w = 11x(1+0.988) + 82.5x0.93 =98.6 T
= LL,, = Max( LLyy o315 LLyg93m) = LLyy93x = 207.8 T

- Khi x&p 2 lan xe bat 1oi hon ta c6 phan luc 1én tru T2 do hoat tai
LL =2x1x1.75x1.25x[14.5x(1+0.933+0.807+0.764) +
3.5x(0.867+0.85)]+1.75x82.5x(2x0.45+0.93) =512.78 T

Téng tai trong tidc dung 1én day dai
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Vay :
Posyai = 2171.4 +1503.5 + 559.5 + 512.78 =4747.2 T
° Xdc dinh s6 luong coc khoan nhoi cho méng tru T2
Phén luc tai g6i do t6 hop tai trong & trang thdi gidi han cudong do I 1a:
Poiyai =4747.2°T
Cic coc dugc bo tri trong mit phang sao cho khoang céch giita tim cdc coc a > 3d (d :
Duong kinh coc khoan nhoi).

Vay s6 lugng coc so b 1a :

47472 = 11.45(coc).
1.6

R
n.= f x —=1,5x
c=F P

Vé6i B - Hé so kinh nghiém xét dé€n luc ngang va mémen g =1.5

Dung 12 coc khoan nhéi ¢1.0 m b tri thé hién trén hinh veé.

- ® @ @ @
He®e @& e @
® & & @

100 1 L 100 |

1100

300

300

100

Hinh 4.11. Mt bang méng tru T2
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. Gia tri du toan xay lap phuong an II
Téng mitc dau tu phuong 4n 11

TT Hang muc cong trinh an Khoi | Pongid [Thanh tien
' ' vi | lugng 1000 d 1000 d
Tong mire dau tu pa II A+B+C |55,318,555
A, Gia tri du toan xay lap L+I+110 52,012,005
I, Két cau phan trén
1 BTCT Nhip 33 m® | 621.98 | 17,000 |10,573,000
2 BTCT nhip lién tuc m’ [1506.12| 17,000 (25,604,040
3 Goi dam lién tuc Cai 8 5,000 40,000
4 Go6i dam gian don Cai 18 5,000 90,000
5 Khe co gian m 40 3,000 120,000
6 L6p phong nudc m? | 3245 | 120 | 389,400
7 Bétong at phan mit cau m’ | 20345 | 2,200 | 2,589,400
8 Bétong lan can, go chin m’ | 72.90 2,000 292,100
9 ong thoat nuéc Cai| 20 150 3,000
10 Pen chiéu sang Cot| 10 14,000 140,000
Téngl 39,840,940
II, Két cau phan duéi
1 Bé tong mo m3 | 307.2 2,000 1,274,840
2 Cot thép mo T | 43.36 17,000 737,120
3 Bé tong tru m3 | 612.16 | 2,000 | 1,224,320
4 Cot thép tru T 84.7 17,000 | 1,439,900
5 Coc khoan nhoi D100 m | 1200 5,000 600,000
6 Cong trinh phu trg % 20 (1+2+3+4+5| 1,383,966
Tongll 6,660,146
I+11 46,501,086
T Xay lap khac(%) % | 10% 5,510,919
A=I+II1+I11 52,012,005
B, Chi phi khac(%) 10% | I+l | 5,510,919
1 Khao sat thiét ké,QLDA %
2| Peén bu, giai phong mat bing %
3 Ra pha bom min %
Tong B 5,510,919
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A+B 52,012,005
C,| Chi phi du phong(%) % | 5 | A+B 3,306,550
4.2.Phuong an I

Cau dam don gian Bé Tong Cot Thép Uhg Suat Trudc

I. Mat cat ngang va so do nhip:

- Khé cau: Cau dugc thiét k& cho 3 lan xe va 2 1an ngudi di
K=11+ 2x1,5=14m

- Téng bé rong cau ké cé lan can va gd chan banh :
B=11+2x1,5+2x0,5 + 2x0.25 =15,5m

- So d6 nhip:42+42+42+42+42 m =210 m

- CAu dugc thi cong theo phuong phép ban lap ghép.

1. Két cdu phdn dudi:
a.Kich thuéc dam chu:

Chiéu cao ctiadam cht la : h = (1/15 + 1/20)1 = (2,8 + 2,1)
chon h =2,0 (m). Suon dam b = 25(cm)

Theo kinh nghiém khoang cach cua dam chid =2 + 3 (m), chon d = 2,7 (m).

Céc kich thude khac duoc chon dua vao kinh nghiém va duoc thé hién ¢ hinh 1.

800

250

2000

250

300

650

10_ 200

Hinh 1. Tiét dién dam chu
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b.Kich thudc dam ngang :
Chiéu cao h, =2/3h =1,3 (m).

-Trén 1 nhip 42 m b6 tri 5 dam ngang cach nhau 8,4 m. Khoang cach dam
ngang: 2,5 + 4m(8m)

- Chiéu rong suon b, = 12 + 16cm + 20cm, chon b, = 20(cm).

o ¥ 240 416 4420

270

Hinh 2. Kich thudc dam ngang.

c.Kich thuéc mdt cdt ngang cdu:
-X4c dinh kich thudc mat cat ngang: Dua vao kinh nghiém m6i quan hé
chiéu cao dam, chiéu cao ddm ngang, chiéu day mit cit ngang két ciu
nhip, chiéu day ban do tai chd nhu hinh v&.
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MAT CAT NGANG CAU

1/2 MAT CAT TREN TRU  1/2 MAT CAT GIUA NHIP
TL 1:100

1550

50 150 25 1100 25 150 50

{ 2% . 2% f

om0 L 20|

, 100 |

270 J, 270 J, 270 L 100

- Vat liéu dung cho két cau.
+ Bé tong M300
+ Cot thép cuong do cao dung loai S-31, S-32 cua hang VSL-Thuy Si thép
cau tao dung loai CT;vaCT;
2. Két cdu phdn dudi:
+ Tru cau:
- Duing loai tru than dac BTCT thudng d6 tai chd
- Bé tong M300
Phuong an méng: Dung méng coc khoan nhoi duong kinh 100cm
+ Mo cau:
- Dung mo chit U bé tong cot thép
- Bé tong mac 300; Cot thép thuong loai CT; va CT,.
- Phuong an méng: : Dung méng coc khoan nh6i duong kinh 100cm.
A. Chon cdc kich thudc so bé md cau.
M6 cau M1,M2 chon 1a md trit U, méng coc véi kich thudc so bo nhu hinh 3.
B.. Chon kich thudc so bo tru cdu:
Tru cdu chon la tru than dac BTCT thudng d6 tai chd,kich thudc so bo hinh 4.
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CAUTAO MG CAU TAO TRU T1
TL 1:100 TL 1:100
580 40 100 *Oq‘ 270 , 270 2 270 2 270 2 270 }LOO,
80

350 20.170

1300

<
\

ho%%u 400 LU%U 400 %OL

1550

Hinh 4. Kich thuéc mé M1 Hinh 3. Kich thuéc Tru T1
II. Tinh todn so bé khoi luong phuong dn két cdu nhip:
-Cau dugc xay dung véi 5 nhip 42 m , v6i 4 dam I thi cong theo phuong phap
1ap ghép.

800

75
1 L =
g
3 250
B
&
| 650 )

1. Tinh_tai trong tac dung:
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a) Tinh tai giai doan 1_(DC):

* Dién tich tiét dién dam chu I duoc xdc dinh:

Vi = Vet Vot V
=2x L X Sgiu dim T 2XLygeXSirung binh + Laam = 2X Ly gam = 2XLyg)X Sz vae (1)

dau dam
Trong do :
tiw dim = 0.65x2 + 0.2x2 = 1.7 (m?)
Dién tich phan dam da vat :S, ,,, = 0.65x0.25 + 0.2x0.25 +1.55x0.2
+ 0.1x0.15 +0.2x2
= 1.0(m?)
Sirung binh = (Sgiu aam + Saava)/2 = (1.7 + 1.0)/2 = 1.35 (m?)
Thay vao (1) ta dugc
V,=2x1.5x1.7 + 2x1.0x1.35+ (42-2x1.5 -2x1.0)x1.0= 45 (m?)
—Thé tich mot nhip 42 (m), (c6 4 dam 1)
\Y = 4x45= 180 (m’)

Dién tich phan dau dam : S

dm chi nhip 42m
* Dién tich dam ngang:

A, =2.7x1.3 - 2.4x1/2x0.1x0.15 = 2.192m*
-Thé tich mot dim ngang :

o | 240 15 20
o
S

270

V4 = F,xb,=2.192x0.2= 0.438 (m°)
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—Thé tich dim ngang ctia mot nhip 42m :
V, = 4x5x0.438 = 8.76(m’)
=Vay téng khoi lugng bé tong ctiia 5 nhip 42 m 1a:
V= 5x(8.76+ 180) = 943.8 (m°®)
+ Ham luong c6t thép dam 1a 160 kg/m?
—Vay khoi luong cot thép 1a:160x943.8 = 151008 (Kg) =151 (T)
b) Tinh tdi giai doan 2(DW):
*Trong lugng 16p phu mat cau:
- Bé tong Asfalt day trung binh 0,1 m c6 trong lugng vy = 22.5 KN/m?
=0.1x22,5 = 2.25 KN/m?
- Bé tong bdo vé day 0,03m c6 y = 24 KN/m?
—0.03x24=0.72 KN/m?
-L6p phong nude day 0.01m
-L6p bé tong dém day 0,03m ¢6 v = 24 KN/m’
—0.03x24=0.72 KN/m?
—Trong lugng mat cau:.
g .= Bx2hxy,/6
B =15.5 (m) : Chiéu rong khd cau
+ h : Chiéu cao trung binh h= 0,12 (m) 18

+ 7, : Dung trong trung binh(y=2,25T/m?)
— g =15.5x0.12x22.5/6 = 6.98 (KN/m)
Nhu vay khoi luong 16p mat cau la :
Vo =(L X 2,0/ 1 =(210x6.98)/2.25=651.5 (m’)

86.5

* Trong luong lan can , 20 chdn banh:

Sr—27—

Prc=F x2.5

50

= [(0.865-(0.255+0.075)x0.18)+1/2x(0.535x0.05)
+(0.23x0.33)+1/2x(0.075+0.33)x0.027)]x2.5
=0.6 T/m, r
F,. = 0.24024 m? ‘L

15+

b5k

%
SVTH: Phan Quang Thanh

Truwong Dai Hoc Dan Lap Hai Phorig
-118 -

MSV :110502 Khoa Xay Dung

53.5

75, , 255 |



D6 An Tt Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt

Thé tich lan can:
Vic=2x0.24024 x 210 = 100.90 m’
- Cdu tao go chdn banh:

Thé tich bé tong go chan banh:
V.= 2x(0.25x0.35-0.05x0.005/2)x229=39.5 m*

cb™
] Cot thép lan can,gd chén:
M¢r=0.15x (100.90 +39.5) =21.06T
(Ham luong c6t thép trong lan can, gd chan banh 14y bing 150 kg/ m?)
2._Chon céc kich thudc so bd két cau phan dudi:

- Kich thudc so bo cua mé cau:

Mo cau duoc thiét ké so bo 1a mé chir U, duogc dit trén hé coc khoan
nhoi. M6 chit U ¢6 nhiéu uvu diém nhung néi chung ton vat liéu nhat 1a khi
¢6 chiéu cao 16n, mé nay cé thé dung cho nhip c6 chiéu dai bat ky.

- Kich thuéc tru cau:

Tru cau gom cé 4 tru (T1, T2, T3, T4),duoc thiét ké so bo ¢6 chiéu cao
tru T1 cao 11.6 (m); tru T2 cao 13(m) ;tru T3 cao 10.04(m) ; T4 cao 9.60 (
m)

CAU TAO MO
TL 1:100
580 40 100

CAU TAO TRU T2 A
C 1100 MAT BEN TRU T2
TL 1200 T TL:/100

100 270 271 270 270 100

1300
1300

— — — —
|
00

I

o . 270
—
Uy iy
400 | 400 1

100.

2.1.Khoi luong bé tong cot thép két cdu phdan duoi :
* Thé tich va khoi luong mo:
a.Thé tich va khoi luong mo"

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
MSV :110502 Khoa Xay Dung -119 -



D6 An Tt Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt

+) Thé tich md tru tréi :
- Thé tich bé méng mo:
Vi = 2 x5x15.5 = 155 (m’)
-Thé tich tudng canh
V.. =2x[7x2.5 +(2x2.8)+(2.8+7)x3.5/2]x0.4
= 31.78 (m?)
-Thé tich than mé
V., = 0.4x2x15.5+1.4.x5x15.5 = 120.09( m?)
-Tong thé tich mot mo trai
Vi = Vi + Voo + Vi = 155 + 3178 + 120.09=306.87 (m’)
+) Thé tich mé tru phai :
- Thé tich bé méng mo:
Vi = 2 x5x15.5 = 155 (m’)
-Thé tich tuong canh
V.. = 2x[7x2.5 +(2x2.8 )+(2.8+7)x0.86/2]x0.4
= 21.85 (m’)
-Thé tich than mé
V,, = 0.4x2x15.5+1.4.x3.36x15.5= 85.312( m’)
-Tong thé tich mot mo phai
Vo= Voo + Vo + V,. = 155 + 21.85 + 85.312=262.162 (m*)
Vay tong thé tich cia 2 mo la :
V, s = 306.87 + 262.162 = 569.032 (m’ )
-Ham luong cot thép mo lay 80 (kg/m’)
80x569.032 = 45522.56 (kg) =45.52 (T)

b.Méng tru cau:
Khai luong tru cau:
- Thé tich mii tru (cd 4 tru déu c6 'V, giong nhau)

Vir= Vi+V,= 0.75x12x2 + { e }X0.75x2= 30 (m?)

Vay téng thé tich ctia 5 mil tru 12 :

Viggne = 4%30 = 120 (m?)

- Thé tich bé tru : c4c tru kich thudc giong nhau
So bo kich thuéc méng : AxB= 8x4 =32(m?)
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V,, = 2.5x32 = 80(m°)

-Thé'tich than tru: V.,
Vi céc than tru déu ¢6 tiét dién giong nhau chi khac nhau vé chiéu cao
nén ta c6 thé tinh tong thé tich than tru theo céch sau :
V. =(2.5x3.5 + 3.14x0.2x5%/4)x(11.6 +12.08+10.04+9.60)
=422.34 (m’)
= Thé tich toan bo 4 tru:
V= Vténg xami T Vténg méng + Vténg than try
= 120+ 4x100 + 422.34 = 942.34 (m’)
Khoi lugng tru: G,,= 1.25 x 942.34 x 2.5 =2944.81 T
So bo chon: Ham luong c6t thép than tru 1a 150 kg/m?®
Ham lugng thép trong méng tru 1a 80 kg/m’
Ham lugng thép trong mii tru 12 100 kg/m?
Nén ta c6 khoi lugng cot thép trong 4 tru 1a :
M,,, = 422.34x 0.15+500x0.08+120x0.1=115.35 (T)

tru

2.2. Xac dinh sivc chiu tdi cua coc:

Vat liéu :
- Beé tong cap 30 ¢6 f.” =300 kg/cm?
- C6t thép chiu luc A;; c6 Ra=2400kg/cm?

* . Stic chiu tdi cua coc theo vdt liéu
Stic chiu tai ctia coc D =1000 mm
Theo diéu A5.7.4.4-TCTK stic chiu tai clia coc theo vat liéu 1am coc tinh theo
cong thuc sau :
Py=¢.P,.

V6i P, = Cuong do chiu luc doc truc danh dinh cé hoac khong ¢6 uon tinh theo

cong thuc :
P,=@.{m;.m,f .(A. - Ay +{,.A;)=0,75.0.85[0,85. f".(A. - Ay) + 1. Ayl
Trong do :

¢ = He s0 stic khang, ¢=0.75
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m;,m, : C4c hé s6 dicu kién lam viéc.
f.> =30MPa: Cuong do chiu nén nho nhat clia bétong

f, =420MPa: Gidi han chay déo quy dinh cua thép
A_: Dién tich tiét dién nguyén ctia coc

A _=3.14x1000*/4=785000mm?
A Dién tich ctia c6t thép doc (mm?).

Ham Iugng c6t thép doc thuong hop 1y chiém vao khoang 1.5-3%. véi ham
luong 2% ta co:

A,=0.02 x A_=0.02 x785000 = 15700 mm?
Vay stc chiu tai cua coc theo vat liéu la:

P, =0.75x0,85x[0,85x30x(785000 -15700)+420 x15700] = 1670.9 (T).

* Stic chiu tdi ciia coc theo ddt nén: P,=Py,
-Stic chiu tai ctia coc dugc tinh theo cong thic sau: (10.7.3.2-2 22TCN-272-05 )
V6i coc ma sét: Py, = @ pXPpt( XPg
Co: P, = q,A,
P, = q..A,

+P, : stic khang miii coc (N)

+P

+q, : stc khang don vi miii coc (MPa)

. : stic khang than coc (N)
+(, :stic khang don vi than coc (MPa)
0,=0,0025.N; <0,19(MPa)_Theo Quiros&Reese(1977)

+A,: dién tich bé mat than coc (mm?)

S

+A, : dién tich mii coc (mm?)
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+@,, : hé s0 stic khang doi véi sic khiang miii coc quy dinh cho trong Bang
10.5.5-3 dung cho cac phuong phap tach roi sic khang cta coc do stic
khéng ctia mili coc va stic khang than coc. Doi véi dat cét ¢, = 0,55.

+(,, : hé s0 stic khdng doi véi stic khdng than coc cho trong Bang 10.5.5-3
dung cho cac phuong phap tach roi stic khang cua coc do stic khang
ctia mili coc va siic khéng than coc. Doi v6i dat sét ¢, = 0,65.D06i véi
dat cat ¢, = 0,55.

- Stic khdang than coc cua MO :

Khi tinh sttc khang thanh bén bo qua 1D tinh tir chan coc trd 1én.
Stic chiu tai cua coc tru M1 theo ma sat thanh bén

s s Dién tich
Chiéu | Chiéu o
. _ bé mat
. day | day tinh 3
Lép . Trang coc q,.=0,0025.N.10° | P=A..q,
) thuc toan T |N
dat thai A=L,P (KN) (KN)
Lt Ltt
(m) (m) =3,14.L,
m m
(m?)
Lop \
1 8 6 Vua |20 18.84 50 1884
Lép Chat
8 9 . 35 28.26 87.5 2472.75
2 vua
Lé‘p Z
3 8 6 cung |40 18.84 100 1884
> P 0 6240.75

-Sttc khang miii coc:
P, =0.057 x N x 10° = 0.057 x 40 x 1000 =2280 (KN)
Téng stic chiu tai cia mot coc don:
P,, = 0,55.Py+0,55.P; = 0.55x2280+0.55x6240.75= 4792.43 (KN)
=479(T)

- Sue khdang thdan coc cua Tru :

Khi tinh sttc khang thanh bén bo qua 1D tinh tir chan coc trd 1én.

Sttc chiu tai cua coc tru T2 theo ma sdt thanh bén
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Chiéu | Chiéu Dién tich
. day | day tinh bé miit coc ;
Lép . Trang q.=0,0025.N.10° | P=A.q
) thuc toan T IN| A=L.P
dat thai ‘ (KN) (KN)
L, Ly =3,14.L,
(m) (m) (m?)
Lép .
{ 8 4 Vua |20 12.56 50 628
Lép Chat
8 8 . 35 25.12 87.5 2198
2 vira
Lop 3
3 8 5 Chat |40 15.7 100 1570
2P 0 4396

-Strc khang miii coc:
P, =0.057 x N x 10° = 0.057 x 40 x 1000 =2280 (KN)
Téng suc chiu tai cia mot coc don:
P, =0,55. Pp+0,55.Pg = 0.55x2280+0.55x4396 =3671.8(KN)
=368T

3.Tinh toan so luong coc méng mé va tru cau:

3.1.Tinh tdi:
*Gom trong luong ban than ma va trong luong két cau nhip
-Do trong lugng ban than 1 dam duc trudc:

= 42.23x24/42=24.13 (KN/m)
- Trong lugng mai ndi ban:

Zun= Hy X by X 7 ¢ X Ny ngang = 0.02 x 0.5 x 24x4 = 0.96 (KN/m)
- Do dam ngang :
g,= (H-H,-0.25)S-b,)(b, /L,).7c

Trong d6: L,=L/n=42/5=8.4 m:khoang 2 dim ngang.

=> g, =(2-0.2)x (2.7- 0.2 )x(0.2/8.4)x24 = 2.57KN/m)
- Trong lugng ctia lan can:

€.=P 1 X2m=0.57x2/5=0.228T/m= 2.28KN/m

- Trong luong 16p phti mat cau:
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gp = 4.5x5=22.5(KN/m)
3.2. Xdc dinh dp luc tdc dung lén mo:

NN AN NN AN N N AN N N N AN NN

7] A2rm 7]

1

Hinh 4. Duong dnh huong dap luc lén mo
DC= Pm6+(gd?im+gmn+glan can+gdfim ngang)X(D
= (262.18x2.4)+[ 24.13+0.96 +2.57+2.28]x0.5x42
= 1257.972T
DW = g naX® = 0.45x5 x 0.5x42 =47.25T

Hoat tdi:
Theo quy dinh cta tiéu chudn 22TCVN272-05 thi tai trong dung thiét ké 1a gia
tri bat loi nhat cua t6 hop:

+Xe tai thiét k&€ va tai trong lan thiét k&

+Xe tai 2 truc thi€t ké va tai trong lan thiét k&

+(2 xe tai 3 truc+tai trong lan+ tai trong nguoi)x0.9
Tinh dp luc lén mé do hoat tdi:

+Chicu dai nhip tinh toan: 42 m

Cecrres az eitcg

| 0.45T/m !

¢www¢wwwwwww%%%www
A2 P P P PP P P P P A PR P P

11T 11T

ﬂl.Zm

14.5T 14.5T 3.5T
[43m | 4.3m |

i\ v l
155, 0.896

Hinh 2-2 So doé xép tdi én duong dnh huong dp luc mé
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Tir so do xép tai ta ¢6 phan luc goi do hoat tai tic dung nhu sau
- V6i t6 hop HL-93K(xe tai thiét ké+tai trong lan+ngudi di bo):
LL = n.m.(1+IM/100).(Py,) + n.m.W,,,.®
PL = 2P, ;-0
Trong dé:
n :solan xen =2
m : hé sélan xem =1
IM:luc xung kich cta xe, khi tinh mo tru dac thi (1+IM/100) = 1.25
P, : tai trong truc xe, y;: tung do duong anh huéng
o:dién tich dudng anh hudng
Wi Prgusi: tai trong lan va tai trong nguoi
W,,,=0.93T/m, P, =0.3 XB,,; = 0.3 x1.5=0.45 T/m

+LL,, =2x1x1.25x(14.5 x1+14.5x0.89+3.5x0.79)+2x 1x0.93x(0.5x42)
=15455T
PL=2x0.45x(42x0.5) =18.9T
+ LL, 2 = 2X1%1.25%(11x14+11x0.97)+2x1x0.93x(0.5x42) = 125.86T

PL = 2x0.3x(42x0.5) =18.9T
Vay t6 hop HL dugc chon 1am thiét k&
Vdy toan bo hoat tdi va tinh tdi tinh todn tdc dung lén bé mo la:

Nguyén nhan Trang théi giGi
DC DW LL PL han
(vp=1.25) (yw=1.5) | (yu=1.75) | (yp.=1.75) Cuong do I

Noi
luc

P(T) | 1257.972x1.25 | 47.25x1.5 | 154.55x1.75 | 18.9x1.75 1946.87

3.3. Xac dinh dp luc tac dung tru:

tinh tai

PN P PN P P P P R P S P P S P S P S P P P P P P P P P PP P A P A R A 2
1 A2 1 A2 1

—_—

Hinh 2-3 Puong dnh huong dp luc lén tru
DC= Ptru+( LaamtEmntlan cant ggfy chém)XO)
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=(262.18x2.4)+[ 24.13+0.96 +2.57+2.28]x42
= 1886.71T
DW = ggoniX® = 0.45x42 =189 T
-Hoat tdi.
0.45T/m

SR P P R P P AP P PP A PP PP AP A B P A P A
14.5T 14.5T 3.5T

4.3m 4.3m

0.45T/m
SR S S P S PP P P PP S PP S PP A P P AP A S P A P P A A

1 42m 1 42m ‘

— 71—

0.8976 1 0.8976

0.45T/m
P P P P P P P P P A P A A A A A A A A

14.5T 14.5T 3.5T 14.5T 14.5T 3.5T
%4.3 m%a m i 15m i 43 m%.s m% 0.93T/m

P PP P P P P AP P A A A A A A A A A A AN
T 42m 1 42m 1

0.438 0.54 0.643 1 0.8976 0.795

Hinh 2-4 Puong anh huong dp luc lén mong
LL= n.m.(1+IM/100).(P..y)+n.m.W,,. ®

PL = 2P, ;.0
Trong do:
n: so lan xe, n =2
m: hé s0 lan xe, m =1;
IM:luc xung kich cta xe, khi tinh mo tru dac thi (1+IM/100) = 1.25
P.: tai trong truc xe, y;: tung do duong anh huéng
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®:dién tich dudng anh huéng
Wi P tai trong lan va tai trong nguoi

lan®> * nguoi®
Wi,=093 T/m, P,,=0.3 XxB, i = 0.3 x1.5=0.45 T/m

lan™ > * nguoi nguoi
+T6 hop 1: 1 xe tai 3 truc+ tt lan+tt nguoi:
L, = 2x1x1.25x(14.5x1+14.5x0.89+3.5x0.89)+2x1x0.93x42
=154.76 T
PL =2x0.3x1.5x42=37.8 T
+T6 hop 2: 1 xe tai 2 truc+ tt lan+tt nguoi:
LL,. 42 euc= 2X1x1.25%(114+11x0.97)+2x1x0.93x42=132.3 T
PL =2x0.3x1.5x42=37.8 T
+T6 hop 3: 2 xe tai 3 truc+ tt lan+tt nguoi:

LL, ;= 2x1x1.25x[14.5x(1+0.8976)+3.5x0.795+3.5x0.643+14.5x(0.438+0.54)]

Xetai—

+2x1x0.93x42
=196.51T
PL =2x0.3x1.5x42=37.8T
Vay t6 hop HL dugc chon lam thiét k&
Téng tai trong tinh duéi day dai 1a
B Tinh tai x hé so6 Trang thai
11\11 ‘11 DC DW LL PL gi6i han

(Yp=1.25) (yw=1.5) (v =1.75) (vp=1.75) Cuong do I

P(T) | 1886.71x1.25 | 189 x1.5 196.51x1.75 | 37.8x1.75 2796.76

3.4. Tinh s6 coc cho méng tru, mo:
n:BxP/PCQC

Trong do:
B: hé so ké dén tdi trong ngang;
B=1.5 cho tru ,= 2.0 cho mé(mo chiu tai trong ngang 16n do ap

luc ngang cua dét va tac dung clia hoat tai truyén qua dét trong pham vi lang thé

truot ctia dat dap trén mo).
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P(T) : Tai trong thang ding tic dung lén méng mé, tru da tinh &

trén.
P,=min (P,,P,4)
Hang Tén P, P, P... Tai Hé s6 | S6 coc | Chon
muc - trong
Tru gitta | T3 | 1124.8 | 479 479 | 2796.76 2 8.7 9
Mo M1 | 1124.8 | 367.18 | 367.18 | 1946.87 | 2.5 5.8. 6

4. Khoi luong ddt dap hai dau cdu.

Chiéu dai dat dap 6 ddu mo6 1a 8 m va 4 m nhu vay chiéu dai doan duong dau
caula: L 4, = 8+4 = 12m,d6 doc madi ta luy 1:1.5
V,, = (Fppx Lyg, oo)xk = 2x(8x11.5x12)x1.2= 2650 (m?)
K: hé s6 dipnén k=1.2

5. Khoi luong cac két kau khac:
a) Khe co gidan

Toan cau c6 5 nhip 42 (m), do d6 c¢6 6 vi tri dat khe co gian duoc lam trén
toan bo bé rong cu, vi vay chiéu dai chiéu trén toan bo cau 1a: 6x5 = 30(m).
b) G6i cau

Go6i cau ctia phan nhip don gian dugc bo tri theo thiét k&, nhu vay moi dam
can c6 2 goi. Toan cau c6 2x5x4= 40(cai).

¢) DBén chiéu sdng
Dua vao do doi ctia dén va nhu cau can thiét chi€u sang trén cau ta tinh duogc
s6 dén trén cau. Theo tinh todn ta bo tri dén chi€u sang trén cau so le nhau, moi
cot cach nhau 42(m), nhu vay s6 dén can thi€t trén cau la 10 cot.
d) ong thodt nudc
Dua vao luu luong thoat nudc trén mat cau ta tinh ra s6 6ng thoat nudc va bo
tri nhu sau: 6ng thoat nuGe duoc b tri ¢ hai bén cau, bo tri so le nhau, mbi 6nga
cach nhau 10(m), nhu vay s6 6ng can thiét trén cau 1a 40 Ong.
6. Du kién phuong an thi cong:
6.1.Thi cong mo:
Buéc 1 : Chuan bi mit bang.
~chudn bi vat liéu ,may moc thi cong.
-xac dinh pham vi thi cong,dinh vi tri tim mo.
-diing may ui ,két hop thli cong san i mét bang.
Budc 2 : Khoan tao 16
- dua may khoan vao vi tri.
- dinh vi1 tri tim coc
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- Khoan tao 16 coc biang mdy chuyén dung vGi 6ng vach dai su6t chiéu dai coc.
Buéc 3 - D6 bé tong long coc
- Lam sach 16 khoan.
- Dung cau ha 16ng c6t thép.
- Lap 6ng dan ,tién hanh dé bé tong coc
Buoc 4:
- Kiém tra chat luong coc
- Di chuyén may thuc hién céc coc tiép theo .
Buoc 5 :
- dao dat ho moéng.
Buoc 6 :
- Lam phéng h6 méng.
- dap dau coc.
- d6 be tong ngheo tao phiang.
Buoc 7 :
- Lam sach h6 méng ,lap dung da gido van khuon ,c6t thép bé mong.
- d6 bé tong bé méng.
- Thao d& vang chong ,van khuon bé.
Buéc 8 :
- Lap dung da gido van khuon ,c6t thép than ma.
- d6 bé tong than mo.
- Lap dung da gido van khuon ,cot thép tudng than ,tudng cdnh mo.
- Théo d& van khuon da gido.
- Hoan thién mé sau khi thi cong xong két cau nhip.
6.2.Thi cong tru cau:
Buoc 1:
- Dling phao tr& néi dén vi tri thi cong tru bing ciac may chuyén dung.
- Phao trd ndi phéi ¢6 doi trong d€ dam bao an toan thi cong. Khong bi léch
phao khi khoan.
Buoc 2:
- Po dac xac dinh tim try, tim vong vay coc van thép, khung dinh vi

- Ha khung dinh vi, déng coc van thép. Vong vay coc van
Buoc 3:

- D0 be tong bit ddy theo phuong phdp vita dang

- Hut nuéc ra khoi hd mong

- Dap dau coc, sua sang h6 mong
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- Lap dung véan khuon, c6t thép va do be tong bé tru.
Buoc 4
- Lap dung van khuon ,bé tri cot thép.
- D6 bé tong than tru ,mii tru .
- Hoan thién tru, thdo d& da gi4o van khuon, ding bia rung nhdé coc véan
thép thao d& hé thong khung vay coc dinh vi
5.3.Thi cong két cdu nhip:
Budc 1: Chudn bi :
- Lap dung gid ba chan
- Sau khi bé tong tru dat cuong do ti€n hanh thi cong két ciu nhip

- Tap két dam & 1 bén dau cau
Buoc 2:

- Dung gi4 ba chan cdu lip ddm & mot bén ddu cau

- Tién hanh d6 bé tong dam ngang.

- D6 be tong ban lién két gifta cac dim

- Di chuyén gi4 ba chan thi cong cdc nhip ti€p theo
Buoc 3: Hoan thién

-Théo lap gid ba chan

- D6 be tong mat dudong

- Lap dung via chén 6 to lan can, thiét bi chi€u sdng, 6ng thoat nuéc ,Lap
dung bién béo
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Tong mic dau tu phuong an 1.

Pon| Khoi | Pongia | | Lanh
TT Hang muc cong trinh vi | luong tién
: : 1000 d 1000 d
Téng mitc dau tu pa I A+B+C 42,492,511
A, Gia tri du toan xay 1ap I+11+111 |39,966,061
I, Két cau phan trén
1 BTCT Nhip 42 m® | 1043.8| 17,000 [17,744,000
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2 Cot thép dam T |167.008] 17,000 |2,839,136
3 Goi dam gian don Cai| 18 5,000 90,000
4 Khe co gian m 30 3,000 90,000
5 L6p phong nude m* | 2531 120 303720
6 Bé tong lan can, go chin m’ [121.09| 2,200 |2,663,980
7 Cot thép lan can, go chan T | 21.06 | 17,000 |3,580,200
8 ong thoat nuéc Cai| 40 150 6,000
9 Peén chiéu sang Cot| 10 14,000 140,000
Tongl 24,793,056
II, Két cau phan dudi
1 Bé tong mo m3(569.032| 2,000 |1,138,064
2 Cot thép mo T | 4552 | 17,000 737,84
3 Bé tong tru m3 [1042.34| 2,000 |2,084,680
4 Cot thép tru T |115.35| 17,000 |1,960,950
5 Coc khoan nhoi D100 m | 1200 5,000 600,000
6 Cong trinh phu tro % 20 |1+2+3+4+5| 1,383,966
Tongll 7,241,444
I+11 32,034,500
11 Xay lap khac(%) % | 10% 4,510,919
A=I+I1+111 36,545,419
B, Chi phi khac(%) 10% I+11 3,420,462
1 Khao sat thiét ké,QLDA %
2 Pén bu , giai phong mat bang %
3 Ra pha bom min %
Tong B 3,420,462
A+B 42,492,511
G| Chi phi du phong(%) | % | 5 | A+B | 2526450
4.3. Phuong an III

Phuong an két cau cau gian thép.

- Khé cau 11+42x1.5m

- Dan c6 duong bién song song c6 thanh ding thanh treo.

- Chiéu cao dan H=11 m.
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- Chiéu rong khoang dan d = 6.4 m.

- S6 khoang dan n = 10.

- Thép hop kim thap cé:
+ Cudng do chiu luc doc truc R,=2700kG/cm?.
+ Cudng do chiu nén khi uén R, =2800kG/cm?.
+ Trong luong riéng y =7.85 T/m’.

- Khoang cach tim 2 dan chu :B = 14.0m.

- Chiéu dai tinh toan dan cau L = 64 m.

CAU TAO HE DAM MAT CAU

TL :1/100
50 1400 50
0
©
7] o
M
M
220 430 430 220
S
o
S 150 25 . 1250 . 25
Dt e sl
o F et =
L J L 19
- 12—5‘?r 170 170 T 170 I 170 gzs S
©
185 50 1300 50 185

Hinh 4.18. Cadu tao hé dim mdt cdau
1. Cau tao hé mat cau.
-L6p phtt mat cau gom 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nude 2cm
+L6p dém tao doc 2 cm
+ Chiéu day trung binh ctia 16p pht mat cau dtb = 12 cm va y =2,25T/m3

2. Xac dinh tinh tai.
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* Tinh tai giai doan I:
-Trong luong ban BTCT mat cau: g,,,. = 2.5(0.2x8+ 0.15x4.3) = 5.61 T/m.
- Trong luong hé mit cau c6 dim doc, dim ngang khoang 0.08 T/m?
" Trong lugng dim d& dudng ngudi di bo 0.04 T/m?
= Tinh tai giai doan I 1a :
Cume = [5.61 +(0.04x2.15)*2+0.08*8]= 6.422(T/m)
Tai trong phan bd cho mot dam a.
gl =6.422 /5 = 1.2844 (T/m).
* Tinh tai giai doan II:
-Trong luong 16p phti mat ciu
glp=0,12 x11x2,25=2.97T/m
Vay thé tich 16p phti mét cdu cho mot nhip 1a :
Vip = 0,12 x11x64= 84.48 m3
- GO chén banh:
Trong lugng gd chan béanh:
gcb=2x (0.2 + 0.15)x0,3 x2.5 = 0.525 T/m
Thé tich ctiia go chin banh
V =2x(0.2 + 0.15) x 0,3 x 240 = 50.4 (m°)
Trong luong lan can:

2,=[(0.865x0.180)+(0.50- 0.18)x0.075+0.050x0.255+4+0.535x0.050/2+(0.50-
0.230)x0.255/2]x2.5

=(0.6006 T/m
Thé tich lan can: V1 ¢ = 2x0.24x240 = 115.2(m3)
= Tinh tai giai doan II 1a :
g2 =297+ 0.525 + 2x0.6006 = 4.696 T/m
* Trong luong gian chl duoc tinh bang cong thiic:

a*n, *k+ b, *gyne +N,(9,. +9,) b
g = h Rl‘l 9q 2(9 glk)_XL

S n, *b*(L+a)L
y
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Trong do :
g — Trong lugng gian chu (dam) trén 1m dai
n,,n,n :1acdc hé s6 vuot tai hoat tai ,tinh tai va cac 16p mat cau .
Theo tiéu chudn 22TCN 272-05 :n, =1.75,n, =1.5,n, =1.25
K — Tai trong phan bo déu cua hoat tai c6 ké dén hé s6 xung kich va hé s6 phan phoi
ngang.
K= m[1+ %jnHL%th +n,.bg,,

Véi : ky - Tai trong tuong duong cua mot lan xe 6t0 tra véi duong anh hudng tam giac

cédinhc’f% nhip

14.5 145 3.5
20.75 62.25

_P*y, 14.5x(0.75+0.698) +3.5x0.646

K= =0.96 T/m
1) 0.5x64x0.75

N - Hé s6 phan phdi ngang cua 6to

m - Hé s6 lan xe = 1 (Hai lan xe)

IM: luc xung kich tinh theo phan tram; IM=25%

N, - he sO phan phoi ngang ctia nguoi di bo .

Tai trong phan bo déu cua ngudi di bo : 0.3 (T/m).

g, : Trong lugng hé dim mat cdu trén 1m” mat bang giita hai tim gian (khi c6 dam
ngang va dam doc hé mat cau) 18y so bo 12 0.1 T/m2 => gdmc = 0.1 x 9=0.9 T/m.

R — Cudng do tinh todn cta vat liéu. R =27000 T/m? ( Tinh véi cdu gian)

y - Trong luong riéng cta thép : y = 7.85 T/m’

L — Chiéu dai nhip tinh todn cta gian : 1 = 64m.

a,b — Hé s6 dac trung trong Iuong. So bd chon: a=b =3.5
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a : 1a hé s6 tinh dén trong luogng cua hé lién két , 1y =0.1
3. Tinh toan hé s6 phan phéi ngang caa gian chu:

- Tinh theo phuong phap don bdy.

So d6 tinh nhu hinh vé:

CAU TAO HE DAM MAT CAU
TL :1/100
50 1400 50

165

330

1100

Hinh 4.19.S0 do tinh hé sé PPN
- Ta x€&p tai doan xe HL-93, ngudi. Ta dugc hé s6 phan phoi ngang nhu sau.
DPoan xe HL-93: 1y 93 = 0.5x(0.877+0.677+0.544+0.344) = 1.221
Nguodi di bo : Mg =(1.23+1.05)x1.5/2 = 1.71

=> Tai trong tuong duong :

K
100

m(1+ MjnHLgsKm +1,,bq,, =1x1.25%1 221x0747+1.71x1.5x03=191 Thn
a*n,*k+ l‘l*gdmc"'nz(gmc + glk)E T —
ggian - R L=

onrbrral

_3.5*1.75*1.91+ 1.5*4.696 +1.25*(5.61+0.9) *3.5

7 B 27000 e

7.85

*64=1.56 T/m

- Trong luong dan dugc nhan véi hé s6 cautaoc = 1.8
Zaian=1.8%1.56=2.808 T
- Trong luong cta hé lién két la:
glk =0.1 x gd =0.1 x 2.808= 0,2808 T/m

- Trong luong ctia 1 gian chinh la:
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Gg = ggiun + glk = 2.808 +0,2808 = 3.0888 T/m
=> Trong lugng thép clia toan bo 1 két ciu nhip 1a :
G, =3.0888 x64=197.68 T
=> Trong lugng thép cua toan bo 3 nhip 1a :
G,ian=3x197.68 =593.04 T
4. Tinh todn khoi luong méng mo va tru cdu

a.Mongmo

EN

450

200 ]

100——400 —100)
600

Hinh 4.20. Cdu tao mé

++ Khoi luong mo cau :

»  Khai lugng tudng canh : V, =2x(1.5x7.14+3.88x6.55x0.5+6.55x3.22)x0.5
=44.45 m’

» Khoi lugng than mo :

V,,=(3.2x1.5x14)=67.2m’

Khéi luong twdong dinh:V =[(0.5x1.5]x14=10.5 m’

> Khoi lugng bé mé : V,,=6x2x12 =144 m’

> Ta c6 khoi luong mot mo : Vy=44.45+67.2 +10.5 +144=266.15 m’

» Khoi lugng hai mo : V =266.15 x 2 =532 (m°)

So bo chon ham lugng cot thép trong mo 80 kg /m®
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Khoi lugng cot thép trong mo 1a : G =0.08x532=42.56 T
% Xac dinh s6 coc trong mé M0

- Luc tinh todn dugc xac dinh theo cong thiic:
Q= z mYiQ

Trong d6:  Q, = Tai trong tiéu chuin
n.y,: Hé s6 di€u chinh va hé s6 tai trong
- Heé s0 tai trong dugc 1ay theo bang 3.4.1-2 (22TCN272-05)
> Do tinh tai
Puong anh huong ap luc lén goi
64m

Puong dnh huong dp luc lén mé M0
- Dién tich duong anh huéng ap luc goi : ©=41.5 m?
+ Phan luc do tinh tai nhip
DCip = 1.25x(6.42+2x3.41)x41.5 =686.9 T
+ Phan luc do tinh tai ban than Mo
DCtru = 1.25x266.15x2.5=831.71 T
+ Phan luc do tinh tai 16p phu va lan can go chan
DW = 1.5x4.696x41.5=292.326 T
» Do hoat tdi
Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

LL = nm.y.(0+ M) (P .y, J+ 1.75 & (PL + WL)

100
Trong do:
n:Solan xe,n=2.
m: Hé so lan xe, m = 1.
IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1
SVTH:Phan Quang Thanh  Trwong Dai Hoc Din Lip Hii Phong
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y : Hé so tai trong, y = 1.75
IM ..

(1+—2) = 1.25, v6i IM = 25%
100

P, ,y; :Tai trong truc xe, tung d6 duong anh hudng.
o : Dién tich duong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k€ gébm tai trong 9,3KN/m phan b6 déu

theo chiéu doc.
+PL : Tai trong ngudi, 3 KN/m? = Tai trong ngudi bo hanh phan bé doc trén

ciu la PL = (1.5x3) = 4.5 KN/m=0.45T/m

+ Chiéu dai tinh todn cua nhip L = 64 m
+ Puong anh hudng phan luc va so do x&p xe thé hién nhu sau:

P=14.5T P=14.5T P=3.5T

p=0.93T/m

64m

43m 4.3m L

[

0948 [0896
N

P=11T__P=11T

p=0.93T/m

64m

1.2m

0.985
il

So do xép tdi lén duong anh huong dp luc mé

Tir so d6 xép tai ta xdc dinh dugc phan luc goi do hoat tai tac dung.

- V6i t6 hop HL-93K (xe tai thiét k& + tai trong ngudi+tai trong lan)
LLjy 93k = 14.5x(140.948) + 3.5x0.896 +41.5x(2x0.45+0.93) = 107.33 T
V6i t6 hop HL-93M (xe hai truc + tai trong lan)

Trwong Dai Hoc Dan Lap Hai Phong
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LLy o3m = 11x(1+0.985) + 41.5x0.93 =60.43 T
= LLja = Max( LLy; o3x; LLyyo3m) = LLpyp o3k = 107.33 T
- Khi xép 2 lan xe bit 1oi hon ta cé phan luc 1én m6 do hoat tai
LL =2x1x1.75x1.25x[14.5x(1+0.948)+3.5x0.896)]+1.75 x41.5x (2x0.45+0.93) =
=2702T
Téng tai trong tic dung lén day dai
Ppsy aii = 686.9+ 779.68 +292.326 + 270.2=2029.1 T

- Xéc dinh sitc chiu tai cua coc:
Du kién chiéu dai coc 1a : 20.00m

+Theo vat li¢u lam coc:
- Chon coc khoan nhéi bang BTCT dudng kinh D = 1.0m, khoan xuyén
qua cac 16p dat dinh c6 géc ma sat (o; ); va 16p Sét pha c6 géc ma sat ¢; = 30°.
+ Bétong médc 300 c6 R, = 130 kg/cm?
+ Cot chiu luc 18 & 25 All ¢6 F = 88,36 cm?, R, = 2400 kg/cm?

Xac dinh sdc chiu tai cia coc

> Stc chiu tai ctia coc theo vét liéu :

= P\(;L = (P.(ml. mz. Rb . Fb + Ra . Fa)

Trong do :
- ¢@:héséuondoc ¢ =1
- m,;: hé s6 diéu kién lam viéc, do coc dugc nhdi bétong theo phuong ding
nén m,; = 0,85
- m, : hé s6 diéu kién 1am viéc ké dén bién phép thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = 1.13 m?
- R, : Cuong do chiu nén cua bétong coc
- R, : Cudng do cua thép chiu luc
- F, : Dién tich cot thép chiu luc

7.100?

— R° =0,85x0, 7x.[o,130x.( j+ 2,4x88, 36} -920.26 (T)
» Theo dat nén
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Theo diéu 10.7.3.2 stc khang d& ctia coc dugc tinh theo cong thic sau:

QRz(Pan(pqup

V6i Q=qpA;
Trong d6:
Q, :Sttc khang d6 miii coc
dp : Stic khang don vi miii coc (Mpa)
¢y - Hé sosuc khiang ¢,,=0.55 (10.5.5.3)
A,  :Dién tich mii coc (mm?)

Xac dinh sitc khdang miii coc :

q,=39.K,, d (10.7.3.5)
Trong do6 :
K, :khanang chiu tai khong thi nguyén.
d : hé s6 chiéu sau khong thit nguyén.
(3+%)
K =— D" (10.7.3.5-2)

sp t
10 [1+300
Sd

d=1+04. s <34
D

S
qu : Cuong do chiu nén doc truc trung binh cta 16i da (Mpa), q, = 26 Mpa

K,  :He¢ s6 kha nang chiu tai khong thit nguyén

S : Khoang céach cac duong nit (mm).Lay S, = 400mm.
ty : Chiéu rong cdc duong nit (mm). LAy t,=6mm.

D : Chiéu rong coc (mm); D=1000mm.

H, : Chiéu sau chon coc trong hd da(mm). Hg = 1000mm.

D, : Buong kinh ho da (mm). Dg = 1200mm.
Tinh dugc :d =1.33
K =0.14
Vay q,= 3 x26 x0,14x1,33=14.52Mp = 1452T/m"
Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) 1a :
Qr = ¢.Q, = 9gp.A, = 0.55 x 1452 x 3.14 x 1000°/4 = 828.9x10°N =828.9 T
Trong do:

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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Qr : Stic khang tinh toan ctia cac coc.
0] : Hé s6 stic khang d6i véi stic khang miii coc dugc quy dinh trong

bang 10.5.5-3

A : Dién tich mat cat ngang ciia miii coc
o Xdc dinh so6 luong coc khoan nhoi cho méng moé M,
Phén luc tai g6i do t6 hop tai trong & trang thdi giGi han cudong do I 1a:

Rpsyai =2029.1 T

Cic coc dugc bo tri trong mit phang sao cho khoang céch giita tim cdc coc a > 3d (d :
Puong kinh coc khoan nhoi). Ta ¢6 :
Vay s6 lugng coc so b 1a :

2029.1
828.9

n,= fx %=2.0x =4.8 (coc).

Vé6i B - Hé s6 kinh nghiém xét dén luc ngang va momen

£=2.0

Duing 6 coc khoan nhdi ¢1.0 m b6 tri trén hinh vé.

@
@
]100

o
S
™
100, 300 . 300 100
Hinh 4.21.Mdt bang méng mo M,
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b . Méng tru cau T1

CAUTAOTRUTI
TL 1100

20,

g
El
E

ol
|
- 0 fp
150 300
& o o
LA @j
od 400 00 jod

Hinh 4.22 . Cdu tao tru
» Khoi luong than tru :
V= 2x(3.14x2.5%x6.8/4) = 66.725 (m?)

» Khoi lugng moéng tru : V,,= (2.5x6x13.2)=198 (m*)

» Khoi lugng dinh tru : V=3.5x1.5x13-2x0.5x0.75/2 = 67.875 (m®)

» Khoi lugng tru T1: V=66.725+198+67.875=332.6 (m°)

Khoi luong 2 tru: V= 332.6x2 = 665.2 (m®)
So bo chon ham lugng cot thép than tru 1a : 150 kg/m?, ham lugng thép trong méng tru
la 80 kg/m’
Nén ta c6 : khoi lugng cot thép trong hai tru la :
G=[0.15x66.725+0.08x198+0.15x67.875]x2=72.06 T
+ Xac dinh s6 coc trong tru T1

- Luc tinh todn dugc xac dinh theo cong thic:
Q= Zﬂi viQ;

Trong d6:  Q, = Tai trong tiéu chuén

1;y; - Hé s6 dieu chinh va hé s6 tai trong
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- Heé s0 tai trong dugc 1ay theo bang 3.4.1-2 (22TCN272-05)
> Do ftinh tai

Puong anh hudng ap luc lén tru

64m 64

1
Duong anh huong dp luc lén tru T1
- Dién tich dudng anh hudng 4p luc goi : © =64 m*

+ Phan luc do tinh tai nhip

DC,yp = 1.25x(6.422+2x3.41)x64=1016.16 T
+ Phan luc do tinh tai ban than Mo

DCtru = 1.25x332.6x2.5=1039.375 T
+ Phan luc do tinh tai 16p phu va lan can

DW = 1.5x4.696 x64=450.816 T
» Do hoat tai

Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

LL = n.m. 7 .(1+%).(Pi yi )+ 1.75 & (PL + WL)

Trong do:
n: SO lan xe ,n = 2.
m: Hé s6 lan xe, m = 1.
IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1
y : Hé so tai trong, y =1.75

A+ My 125, v6i IM = 25%

100
P, .y, :Tai trong truc xe, tung do dudng anh hudng.
o : Dién tich dudong anh hudng.

+ Tai trong lan (LL): Tai trong lan thiét k& gém tai trong 9,3KN/m phan bo déu

theo chiéu doc.
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+PL : Tai trong nguoi, 3 KN/m? = Tai trong ngudi bo hanh phan bs doc trén
ciu la PL = (1.5%3) = 4.5 KN/m=0.45T/m
+ Chiéu dai tinh toan ctia nhip L = 166 m

+ Pudng dnh hudng phan luc va so d6 xép xe thé hién nhu sau:

1.2 M
MMIT
p=093 T/m 3.5M4.51.5T14.5T
VIR ! vV ; v VIR
OO \—'G\)\—
WO  ON I~
64M oo ooo  64M

So do xép tdi lén duong anh huong dp luc tru T1
Tir so do x€p tai ta xac dinh dugce phan luc goi do hoat tai tac dung.
- Vi t6 hop HL-93K (xe tai thiét k€ + tai trong ngudi+tai trong 1an)
LLyy o3k
= 14.5x(1+0.948+0.767+0.715) + 3.5x(0.896+0.819) +64 x (2x0.45+0.93)
=173.00 T
- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LLyy 03w = 10x(1+0.985) + 64x0.93 = 81.355T
= Ll = Max( LLyy o3x; Ly 93m) = Ly g3 = 173.00 T
- Khi x&p 2 lan xe bat loi hon ta ¢6 phan luc 1én mé do hoat tai
LL =
2x1x1.75x1.25x[14.5x(1+0.948+0.767+0.715)+3.5x(0.896+0.819)]+1.75x 64 X
(2x0.45+0.93)
=428.55 T

Téng tai trong tdc dung lén diy dai
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Ppg, i = 1016.16+ 1039.375 + 450.816+ 509.66 =3016.011 T

Xac dinh sic chiu tai clia coc

» Stc chiu tai ciia coc theo vat liéu :

= PVCL = (P.(ml. mz. Rb . Fb + Ra . Fa)

Trong do6 :
- @:héséuondoc ¢ =1
- m,: hé s6 diéu kién lam viéc, do coc dugc nhoi bétong theo phuong diing
nén m, = 0,85
- m, : hé s6 diéu kién 1am viéc ké dén bién phép thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = 1.13 m*
- R, : Cuong do chiu nén cua bétong coc
- R, : Cuong do cua thép chiu luc
- F, : Dién tich cot thép chiu luc

m.100°

= Ry =0,85X0,7X.{0,130x.£ j+2,4x88,36}:1000.5 (T)

> Theo dat nén

Theo die¢u 10.7.3.2 sitc khdng dd cta coc dugc tinh theo cong thiic sau:
Qr=0Q,=94,Q,
V6i Q,=q,A,;
Trong do:
Q, :Stic khdng do miii coc
dp : Stic khang don vi miii coc (Mpa)
¢ - Heé so suc khing ¢,,=0.55 (10.5.5.3)
A,  :Dién tich mii coc (mm”®)

Xac dinh siic khang miii coc :

q,=39, K, d (10.7.3.5)
Trong do6 :
K,  :khanang chiu tai khong thit nguyén.
d : h¢ 50 chi€u sau khong thi nguyén.
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(3+%)
K =— D (10.7.3.5-2)

sp t
10 /1+ 300 ¢
Sd

d =1+04. H <34
D

S
q, : Cuong do chiu nén doc truc trung binh ctia 16i da (Mpa), q, = 26 Mpa
K,  :Heé s6 khé nang chiu tai khong thit nguyén

Sa : Khoang cach cac duong nit (mm).Lay S; = 400mm.
ty : Chiéu rong cdac duong nit (mm). Lay t,=6mm.

D : Chiéu rong coc (mm); D=1000mm.

H; : Chiéu sau chon coc trong hd da(mm). Hg = 1500mm.

D, : Buong kinh hé da (mm). Dg = 1200mm.
Tinhdugc:d =14
Ky =0.14
Vay q,= 3 x26 x0,14x1,4=15.28Mp = 1528T/m?
Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) 1a :
Qr = ¢.Q, = 9gp.A, = 0.5 x 1528 x 3.14 x 1000*/4 = 600.6x10°N =600.6 T
Trong do:

Qr : Stic khang tinh toan ctia cac coc.
0] : Hé s6 stic khang doi véi stic khang miii coc dugc quy dinh trong

bang 10.5.5-3
A,  :Dién tich mat cat ngang ctia miii coc
o Xdc dinh s6 luong coc khoan nhoi cho tru T1
Phén luc tai g6i do t6 hop tai trong & trang thdi giGi han cudng do I 1a:
Rpsyai =3016.011 T
Céc coc dugc bo tri trong mat phing sao cho khoang céch gifta tim cdc coc a > 3d (d :
Puong kinh coc khoan nhoi). Ta ¢6 :

Vay so6 luong coc so bo 1a :

n = fx =15 800 500 (coo).
P 600.6
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Véi p - Hé so kinh nghiém xét dén luc ngang va moéomen g =1.5

Duing 6 coc khoan nhdi ¢1.0 m b6 tri trén hinh vé.

g
;
o
o
™
5
E
100 ‘ 400 ‘ 400 ‘100
Hinh 4.23. Mdt bang méng truT?2
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5.Lap tong miic dau tu

Tong mitc dau tu phuong an 111

TT | Hang muc cong trinh Pon Khoi Pon gia Thanh tién
: : vi luong 1000 d 1000 d
Tong mitc dau tu pa III A+B+C 51,568,889
A | Gia tri du toan xay lap I+I1+101 45,076,648
I Két cau phan trén
1 Ba nhip gian thép T 1045.2 24,000 25,084,800
2 Bétong lan can,go chan m3 165.6 2,000 331,200
3 | Bétong at phan mat cau m’ 126.72 2,200 278,784
4 Goi cau thép Cai 10 1,000 10,000
5 Khe co gian m 30 3,000 90,000
6 Lép phong nude m’ 91.3 120 10,956
7 Hé thong chiéu sang Cot 10 14,000 140,000
8 ong thoat nudc Cai 6 750 4,500
Tongl 25,950,240
II Két cau phan duoi
1 Bé tong mo m3 532 2,000 1,064,000
2 Cot thép mo T 42.56 17,000 723,520
3 Bé tong tru m3 665.2 2,000 2,660,800
4 Cot thép tru T 72.06 17,000 1,225,020
5 Coc khoan nhoi D100 m 1200 5,000 6,000,000
6 Cong trinh phu tro % 20 1+2+3+4+5 | 2,523,880
Tongll 14,086,340
I+11 40,036,580
III | Xay lap khac(%) ‘ % ‘ 10% 5,040,068
A=I+11+111 45,076,648
B, | Chi phi khac(%) 10% I+11 4,036,580
1 | Khao sat thiét ké,QLDA %
2 | bén bu, giai phong mat bang | %
3 | Ra pha bom min %
Tong B 4,036,580
A+B 49,113,228
G, Chiphiduphong(%) | % | 5 A+B 2,455,661
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Chuong V

So sanh va lua chon phuong an
5.1. Phuong 4n cau 3 nhip lién tuc +2 nhip dan
< Uu diém
+ Dang cau dep, phu hgp véi canh quan kién tric thanh pho.
+ Vuot dugc nhip 16n.
+ Khong cin mat bang thi cong rong do dic hang tai chd
+ Két cau hién dai, c6 tng dung cac ti€n bo khoa hoc k¥ thuat, phu hop véi cong
nghé thi cong hién nay ciing nhu phit hgp véi xu thé phét trién ctia nganh cau, dam bao
giao thong thuy t6t, mat bang cdu thong thoang.
+ Khéc phuc dugc cdc nhuge di€ém cta cau thép. Cau BTCT bao dudng it hon rat
nhiéu so véi cau thép.
+ Mat bang cau thong thoang.
+ it khe bién dang, duong xe chay la duong cong tron nén xe chay ém thuan.
+ Tan dung vat liéu dia phuong
% Nhuoc diém
+ K&t cau 1a hé siéu tinh nén xuét hién tng xuat phu do lin khong déu,do nhiét do,ti
bién.
+ Thoi gian thi cong lau.
+ Dung vat liéu bétong nén trong luogng ban than 16n
+ Thi cong phtc tap.
+ Phai nhap ngoai mot s6 céu kién diac chiing: Cap UST, goi cau.
+ Ton kém va tuong doi phiic tap khi chudn bi hé da gido dic doan st tru
5.2. Phuong 4n ciu gian don
< Uu diém
+ Tiét dién dam hop nén do cing chéng xoan 16n, it bi anh hudng ctia xung kich
do hoat tai, ti€ng 6n nho, dao dong it.
+ C6 it tru trén song, it anh hudng dén ché€ do thuy van dong song va thong thuyén
clia soOng.
+ Déng cau dep, phu hgp v6i canh quan kién tric thanh phd.
+ Khong cAn mat bang thi cong rong do dic hang tai chd

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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+ Vuot dugc nhip 16n, ¢6 tng dung céc tién bo khoa hoc ky thuat.

+ K&t cau hién dai, phtt hop véi cong nghé thi cong hién nay, phu hop véi xu thé
phat trién cua nganh ciu, dim bao giao thong dudng thuy tot.

+ Khéc phuc dugc cdc nhuge diém cua cau thép. Cau BTCT bao dudng it hon rat
nhiéu so véi cau thép.

+ it khe bién dang, duong xe chay la duong cong tron nén xe chay ém thuan.

+ Tan dung vat liéu dia phuong
% Nhuoc diém

+ K&t cau 1a hé siéu tinh nén xudt hién ng xuat phu do lin khong déu, do nhiét do,
tir bién.

+ Dung vat liéu bétong nén trong luong ban than 16n

+ Thi cong phiic tap.

+ Phai nhap ngoai mot s6 cdu kién dac ching: Cap UST, g6i cau.

+ T6n kém va tuong doi phite tap khi chuén bi hé da gido dic doan dam dau md sat
5.3. Phuong an cau gian thép 3 nhip gian don
< Uu diém

+ K&t ciu ché tao gan nhu hoan toan trong cong xudng nén thoi gian thi cong c6

thé rit ngan, chat luong ciu kién dugc dam bao

+ Vit liéu st dung : Thép 1la loai vat liéu c6 tng suét chiu luc cao nén vugt dugc
khau do 16n trong lugng két cAdu nhe => Giam khdi luong vat liéu cho md, tru ciing
nhu toan cau

+ Cong nghé thi cong lao kéo doc ciing 1a cong nghé quen thudc véi cong nhan
Viét Nam nén viéc thi cong c¢6 nhiéu thuan 1oi

+ Viéc thdo lap cédc cdu kién bang thép tuong doi dé dang do d6 cong tac thay thé
stra chita sau nay c6 thuan lgi .

+ Thi cong khong doi hoi nhi€u thiét bi thi cong phiic tap .

+ Do vat liéu thép nhe dong nhat, kha nang lam viéc chiu nén va chiu kéo 1a nhu
nhau, do d6 kha nang vuot dugc nhip 16n.

+C6 thé dinh hinh hod cdc cau kién va san xudt hang loat trong nhd may.
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% Nhuoc diém
- Vi thép dé bi moi trudng xam thuc, dé bi ri va an mon nén doi hoi cong tac duy
tu, bao dudng thuong xuyén, rat kho khan va ton kém trong qua trinh khai thac.
- Nhiéu khe bién dang gay luc xung kich 16n,xe chay khong ém thuén.
- Ton vat liéu va gia thanh cao hon cau BTCT.
- Thép phai nhap ngoai do trong nudc chua dap tng dugc yéu cau.
- Kém vé khai théc, gay on.

- Két cdu siéu tinh chiu anh hudng cta tdc dung nhiét, lin khong déu ctia mo tru.

5.4. Lua chon phuong an va kién nghi

Qua so sanh, phan tich wu, nhuoc diém, chi tiéu kinh t€ k§ thuat ctia cdc phuong 4n.
Xét nang luc, trinh do cong nghé, kha nang vat tu thi€t bi cua cac don vi xay lap trong
nudc, nhdm nang cao trinh do, ti€p can véi cong nghé thi€t k€ va thi cong tién tién, dap
{ing ca hién tai va tuong lai phat trién ctia khu kinh t€.Canh quan kién triic xung
quanh.Nhan thdy phuong 4n 1 1a hgp 1y.Cau thi cong theo cong nghé gian don 1a cong
nghé kh4 phé bién hién nay.Do d6 c6 thé tan dung tot kinh nghiém clia cic nha thau
trong nudc.

Kién nghi: Xay dung cau A theo phuong an I

Cau don gian v6i 5 nhip 42+42+42+42+42=210m.

Vi tri xay dung

Quy mo va tiéu chuan

Cau vinh cttu bang BTCT UST va BTCT thuodng

Khé thong thuyén tng véi song cip 111 1a: B = 40m, H = 6m

Khé cau: B=11 +2x1,5m

Téi trong: xe HL93 va ngudi 300 kg/cm?

Tan suat 1d thiét k&: P=1%

Quy pham thiét ké: Quy trinh thiét k€ ciu cong theo trang thai giGi han 22TCN-272.05
ctia Bo GTVT
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PHANII :
THIET KE KI THUAT
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CHUONG I
TINH TOAN BAN MAT CAU
+Chiéu dai tinh todn: L =42m
+Kho cau: B =114+2x1.5m

+T4i trong: doan xe HL93, nguoi di bo: 300kg/m*
+Quy trinh thiét k€ BGTVT 22 TCN 272-05.
+Tiéu chuén thiét k€ duong 6t6 TCVN4054-05.
Vat liéu :
+Cudng do bétong 28 ngay tudi f, = 30MPa.
+Cuong do thép thuong F, = 400MPa.
I .Phuong phap tinh toan ngi luc ban mat cau.
-ap dung phuong phép tinh todn gin ding theo TCN 4.6.2( diéu 4.6.2 cua 22TCN272-
05) . Mit ciu c6 thé phan tich nhu mot dim lién tuc trén cac goi 1a cdc dam.
II. Xac dinh néi luc ban mat cau
® So do tinh va vi tri tinh noi luc:
Ban mat cau lam viéc theo hai giai doan.
- Giai doan mot : Khi chua ndi ban , ban lam viéc nhu mot dam céng son ngam &
suon dam
- Giai doan hai : Sau khi n6i ban, ban duoc néi bing méi noi uét, dé truc ti€p véi
dam ngang.

1/2 MAT CAT TREN TRU 1/2 MAT CAT GIUA NHIP
TL 1:100

. 1550 .
750‘ 150 25 1100 25 150 ,SOW

, 100 270 270 ‘ 270 270 ) 270 ,» 100 ,
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800 75

10, 200 80

250

2000

250

300

650
1 -Trong luong ban mat cau :

W=H, x /¢ =205 x 2.4x10 ° = 480 x10° N/mm
2-Trong luong 16p phu:
-L6p phtt mat cau :
+ Beé tong Asphalt day Scm trong,luong riéng 13 22,5 KN/m®.
+ Bé tong bao vé day 3cm trong,lugng riéng 1a 24 KN/m®.
+ L6p phong nuéc Raccon#7(khong tinh)
+ Lép tao phang day 3 cm,trong luong riéng la 24 KN/m’.

Bé da ..
Tén 16p ‘E’m?y TL rieng (KN/m®) | Kh6i lugng (KN/m?)
BT Asfalt 0,05 22,5 1,12
BT bao vé 0,03 24 0,72
L6p tao phang 0,03 24 0,72

— Tinh tai rai déu cta 16p phu tinh cho 1mm cau la:
W,,, =112 +0,72 +0,72 = 2,56(KN/m)

3 -Trong lugng lan can :
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P,= (( 865x180+(500-180)x100+50x255+535x50/2+(500-230)x255/2))x2.4x107
=4.88N/mm

535

865

Cau tao lan can

1- Noi luc do tinh tai
( Noi luc tinh cho dai ban ngang c6 chiéu rong 1a 1 mm)
a ) Noi luc do ban mat cau W, :
So do:
$=2700mm ,h =200mm ,W, = 480x10°N /mm )

Viéc xép tinh tai do ban mat c4u thé hién nhu ban vé:

W,=0.00480 N/mm

doi véi tai trong phan bo déu,c4c dién tich trong bang nhan vé6i S dé tinh luc cat va S* dé
tinh momen
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R,y = W xdién tich thuc khong c6 doan hang xS
= 4.80x107(0.3928)2700 = 5.09 (N/mm)

M,,, = W, x dién tich thuc khong c6 doan hingxS®
=4.83x107(0.0772)2700* = 2718.26(N.mm/mm)

M,,, = W, x xdién tich thuc khong c6 doan hingxS?
= 4.8x107(-0.1071)2700* = -3771.06 (N.mm/mm)
b)Do ban hang
Ciac tham s6 h, =230(mm),W, =5.42x107 (N/mm?) va L=1000(mm).Viéc dit tinh tai lén
ban hing thé hién trén hinh .

W,=5 A42x10°°
N 2 c —~a }
| 1000 TL 2700 | 2700 [ 1350 |

Theo bang A1 phan luc ciia dam I ngoai va momen la:
R,00 = Wox(dién tich DAH doan hang) L
=5.42x10°(1+0.635 1000 )1000 =6.70(N/mm)
2700
M,,;=-W,x(dién tich DAH doan hing) L*
= 5.42x107(-0.5)1000% =-2710(N.mm/mm)

M,,,= W(dién tich DAHdoan hing) L
= 5.42x107(-0.2460)1000%=-1333.32(N.mm/mm)
M,,= W(dién tich DAH doan hing)L*
= 5.42x107(0.135) 1000°=713.7(N.mm/mm)
¢)Do lan can
Tai trong lan can coi nhu mot luc tap trung c6 gid tri P, =5.75N/mm dat tai trong tam
cia lan can .Xép tai lén dah dé tim tung do dah tuong tng .Tra bang voi:
L, =1000—-150 =850mm.
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5Q Pb=5.75N/mm

a b 200 300
{ 850
1000 ] 2700 2700

_?1 400
1350 \
1

R,y =P, x (tung do dah)
=R,y =P,(1+1.270L,/S)
= 575000x107x(1+1.127x850/2700)=7.8N/mm
M,,, =P, x (tung do dah)x L,
= Moo =Py(-1XL))
= 575000x10°x(-1x850)=-4887.5 N mm/mm
M, =P, x (tung do dah)x L,
= M, =P,(-0.4920xL,)
= 575000x107x(-0.4920x850)=-2404.65N mm/mm
M,,, =P, x (tung do dah)x L,
= M;, =P,(0.27xL,)
= 575000x107x(0.27x850)=1319.62 N mm/mm
Noi luc tinh cho dai ban trong( ndm gitta 2 suon dim )
d) Noi luc do 16p phu Wy,
So do6 :
W,,, =168.75°N/mm?

Dung bang tra véi : L, =1000—500 =500mm.

Wdw

2SR S S SR S S S S S
)

R S S S 7 S S S S S S S S S S S Sy S S S
L1000 ) 2700 b 2700 L 2700 )

2700

2700 L 1350 500}

R,00 = Wpw((dién tich dah doan hang )L,+(Dién tich dah khong hang)S )
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= Rypp = Wpy, ((1+0.635x%)x L,+0.3928xS)

= 2.73N/mm
M, = Wpyw((dién tich dah doan hing )x L3
= Mypow = Wpw(-0.5) x Lé
=168.75x107°x(-0.5)x500%= -210.94 N mm/mm
M, = Wpy x[(dién tich dah doan hdng)x L2 +( dién tich dah khong hing)x S?]
— My, = Wi [(-0.246)x L2 +(0.0772)x $2)
=168.75x10x[(-0.246)x500°+(0.0772)x2700%]= 949.91 N mm/mm

Mg, = Wpwx[(dién tich dah doan hing)x L3 +(dién tich dah khong hang)x S?]
= M9 = Wpwx[(0.135)x L2 +(-0.1071)x S?)

=168.75x107x[(0.135)x500 > +(-0.1071)x2700? ]= -1260.57 N mm/mm
2. Xac dinh néi luc do hoat tai :
2.1 Momen duwong l6n nhat do hoat tai banh xe:

*Tai trong: Tinh theo tai trong truc 145KN, tai trong mdi banh xe trén truc gia
thiét bang nhau va cach nhau 1800mm, xe tai thiét ké duoc dit theo phuong ngang cau dé
gy ndi luc 16n nhit, viy tim ctia banh xe cach 1& duong khéng nhé hon 300mm khi thiét
ké ban hing va 600mm tinh tir mép lan thiét ké, 3600mm khi thiét ké cac bo phan khac.

Chiéu rong cua dai ban trong (mm) chiu tai trong banh xe cua mat cau do tai chd 1a:
- Khi tinh ban hang: 1440 + 0.833X
- Khi tinh mémen duong: 660 + 0.55S
- Khi tinh mémen am: 1200 + 0.25S
( X 1a khoang céch tir banh xe dén tim gbi)
2.2.1. Tinh cho dai ban trong (Tirc 1a dii ban nam giira 2 swon dam):
* Momen dwong lon nhét do hoat tii banh xe:
+ Vi cac nhip bang nhau (S), mémen duong 16n nhéat gan dung tai vi tri 204 (0.4S cua
nhip B-C):
S =2700=>S,," =660 + 0.55S = 660 + 0.55x2700= 2145m
- Truwong hop 1: Khi xép 1 lan xe (m = 1.2):
- So do:
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_}4_8_O_O_|_
W W=72.5KN

200 Y205 300 § 305 400 405 500 600
I T 204 T ' T ' T T I
| s/2 | LS | S I S I S | s/2 |
o | | | L]
Lo | v o | | | Dah M204
! Y ! ! ) ! ! !
I I I I I I I

Joss |

- Phan lue tai goi 200:

Raoo=m*(y1" — v, )*(W/ Sy* ), trong d6, m 13 hé s6 1an xe

Khi 1lanxe:m=1.2

Khi 2lanxe: m=1.0

R0 = 1.2%(0.5100-0.0775)*(72.5*10%2145)= 17.54 KN/m
- Momen tai vi tri 204:

Mags = m* (y;" — y,"')*S*(W/ Sy, )

1.2*(0.2040-0.031)*2700*(72.5*10%2145)
18945.31 Nmm =18.94 KNm/m

- Truwong hop 2 : Khi xép 2 1an xe (m = 1):

- So do:
; 1800 }
W W W 72 .5KN
. 200 . V205 . 300y . 305 . 400 4 5005018 600 . |
‘ T T T T ﬂl T T I2b4I T T T T T T T T T T T I I I T I I T T I I I T T I I I I T T T ‘
S 2]
S | | | .
L 6~ I T o O~ D | Dah M204
I W Y2 [ 5T vq | |
| | | Y3 | | |
0.4S
- Phan hrc tai gbi 200:
Rao  =m*(yy =o' +y3' —y,")*(W/ Sy")
= 1*(0.5100-0.0775+0.0214-0.004)*( 72.5*103/2145)
= 15.20 KN/m
- Momen tai vi tri 204:
Maos = m* (y1' —y2' +y3" = y,")*S*(W/ Sy" ) =
= 1*(0.2040-0.031+0.0086-0.0016) *2700* ( 72.5*103/2145)
= 16426.57 Nmm/mm = 16.42 KNm/m
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So sanh 2 trudong hop trén ta chon Max{TH1;TH2},
Chon TH1: Rypo= 17.54 KN/m , M,o,= 18.94 KNm/m
* Momen ém Ién nhit tai goi trong do hoat tdi bdnh xe:
- Thuong mémen am 16n nhat dat tai gbi C (Piém 300)
- Chiéu rong dai ban khi tinh mémen am 1a Sy
Sw =1220 + 0.25S = 1220 + 0.25*2700 = 1895mm
- Truwong hop 1: Khi xép 1 lan xe (m = 1.2):
Puong anh hudng M300 c6 tung d6 16n nhét tai diém 206
- So do:
v 1800 v

200 806%3055%%%%

- Phén lyec tai gbi 200:
R200=m*(y1’ — y2" )*(W/ Sw- ), trong d6, m 13 hé sd lan xe
Khi 1lanxe:m=1.2
Khi 2lanxe:m=1.0
R200 = 1.2*(0.2971-0.06815)*(72.5*10%1895)= 10.51 N
- M6omen tai vi tri 300:
M300 = m™* (-yim — Yam)*S*(W/ Sw.)
= 1.2*(-0.1029-0.06815)*2700*(72.5*10%/1895)= -21202.97 Nmm
- Trwong hop 2: Khi xép 2 lan xe (m = 1):
Theo ly thuyét trong sach “Cau bé tong cdt thép trén duong 6t6” cua GS-TS Lé Dinh Tam
réng: Momen do xe thr 2 nhé hon 20%(m = 1)
b. Tinh cho ban hing (Bin mut thira):
*Tai trong: Tai trong lay nhu ddi vai tinh dai ban phia trong, vi tri banh xe ngoai dat cach

mép lan can 300mm hay 310mm tinh tir tim dam chi.
* Momen am do hoat tdi trén bin héng:

So do:
Bc 300 ng
S
1 i
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-ﬂk‘mr W=725KN ATA
500 I, !( i I j)
J‘, L=S/2 # S # S i
1800

o Dah M200

Swo = 1140 + 0.833X. Chi tinh momen 4m ctia ban hang néu:
X=(L-Bc-300)>0
Thay sb: X = (1000 — 500 — 300) =200 > 0
=> Sy, = 1140 + 0.833*200 = 1306.6 mm
do d6, phai tinh mémen am do hoat tai:
Moo= - M*W*(L — B¢ — 300)/ SWo ) = -1.2*72.5%10**(1000 — 500 — 300)/1306.6
Moo= -13317 Nmm/mm = -13.32 KNm/m

* Mo men duong lon nhdt do hoat tdl :
Tai trong banh xe ngoai dat cich mép lan can 300 mm tinh tir tim didm chu.chiéu

rong lam viéc cua dai ban ciing 14y nhu ban hang

- So do:
1800
w W=72.5KN
200 205§ 300 305 400 405 500 600
206.7 ¢ v v v
| S/2 | S | S | S | S | S/2
S R B T __ oorm
L e — ]
| | | | | |
R200 = m*(yay + Yoy )*(W/ Swo)
= 1.2%(1.1105+0.27075) * 72.5*10°/1306.6

R200=98.51 kKN/m
2.2.2. T6 hop ndi lwe (do tinh tai va hoat tai) ciia ban:
A. Mémen va lyc cit theo TTGH cuwong dj 1:
T6 hop tai trong thang dtmg c6 thé tinh theo cong thirc.
N31Q=En[,DCH7,DW+1.75(LL+IM)]
Trong do:

N:=npnrni20.95

Np=0.95 cbt thép dugc thiét ké dén chay.[A1.2.3]
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Nr=0.95 Ban lién tuc.[A1.3.4]

n=1.05 cau quan trong [A1.3.5]

Do d6: n,=0.95(0.95)(1.05)=0.95.

Hé sd tai trong cho tinh tai Yo lay tri s6 16n nhat néu hiéu tng luc ting thém va tri s6
nho néu hiéu Gmg luc nho di [Bang.1.2]. Tinh tai DW 1 trong luong 16p phi bétong nhwra
va DC 1a tit ca céc tai trong tinh khac.

Mu = 0-95*(7 pl*( MWo+ Ileb + MWS)'."Y p2* Mde+1-75*(1+IM)*MW)

Qu = 0.95*(y n2*( Quot Qpp + Qws )+ ¥ p2* Quaw+1.75*(1+IM)*Qw)

Trong do:
Mwo, Qwo 1 momen va luc cat do trong lugng ban hang

Mpp, Qp, 1& mémen va lyc cét do trong lugng lan can

My, Qus 18 mémen va luc cét do trong lugng ban mit cdu

Muows Quow 1& momen va luc cit do trong luong 16p phu

My, Qw 1a mémen va luc cit do hoat tai banh xe

(1+IM) 13 hé s xung kich = 1.25

¥ p1 12 hé 86 vuot tai cho noi luc do tinh tai khong ké 16p phu

Y p2 12 hé s6 vuot tai cho ndi luc do tinh tai do 16p phu

Chay:

+ Néu noi luc do tinh tii va hoat tai ciing du thi y y; = 1.25, 7 ;, = 1.5

+Néu ndi lyc do tinh tai va hoat tai trai dau thiy ; = 0.9, v ,, = 0.65

Thay sé:

* Q0 = 0.95%(y i2*( Quot Qpp + Quis)+ ¥ p2* Quaw1.75*(1+IM)*Qu)

=0.95*%(1.25*%(5.09+6.70 + 7.8 )+1.5*2.73+1.75*1.25*98.51)

=231.86 N/mm = 231.86 KN/m.

* IVIZOO = 0-95*(Y pl*(Mwo+ Mpb)+ Y p2* dew+1-75*(1+|M)*Mw)

= 0.95*(1.25*(-2710 — 4887.50)+1.5*(-210.94)+1.75*1.25*(-13317))
=-36795.5 Nmm/mm = -36.79 KNm/m

* Maos = 0.95%(y p1*( Mys + Myot Mgp)+ 7 2™ Mygw+1.75*(1+IM)*M,,)+M,

=0.95*(1.25*(2718.26)+0.9*(-1333.32— 2404.65) +1.5*949.91+1.75*1.25*%18945.31

=40756.31Nmm/mm = 40KNm/m

* M3go = 0.95%(y p1*( Mus +Muot Mpb )+ 7 p2* Myawt1.75*(1+IM)*M,,)
0.95%(1.25*%(-3771.06)+0.9%(731.7+1319.62)+1.5*%(-1260.57)+1.75%1.25%(-

21202.97))
= - 48582.98Nmm/mm = -48.58KNmM/m
B .Theo TTGHSD1:
Mu: Mws + IVIWo + MPb+ IVIWDW'I' MW1(IM)
M,,, =-2710-4887.50 —210.94 - 1.25*%13317 = -24454.69Nmm/mm.
M,,, =2718.26 - 1333.32 — 2404.65 + 949.91+ 1.25%18945.31 =23611.83 mm/mm
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M, =-3771.06 + 731.7 + 1319.62 — 1260.57- 1.25%21202.97= -29484.02 N mm/mm
Bang tong hop noi luc
Tiét dien TTGH Cb1 TTGH SD1
i M(KN.m/m) M(KN.m/m)

200 -36.79 -24.45

204 40 23.6

300 -48.58 -29.48

3. Tinh todn _kiém tra _bo tri ham luong cot thép :

* Noi lyc dua vé tinh cho 1mm:

- Cuong d0 vat liéu: - Bé tong: £ = 50Mpa

- Cét thép: £, = 400Mpa

- Dung ct thép pha epdcxy cho ban mit cau va lan can.

Chiéu cao c6 hiéu qua cta ban bétong khi uén duong va am khac nhau vi cac 16p bao vé
trén va dudi khac nhau.

0
—

dduong
/\/
/\/

200

£
S
e}

X
AN

Chiéu cao c6 hiéu luc clia ban mat cau

- Lop bao vé ( Theo Bang 5.12.3-1):

+ Mit cau bé tong tran chiu hao mon: 60mm

+ Ban day duc tai chd: 25mm
Gia thiét dung N°15: d, = 16mm, A, = 200mm?
Trong d6: hy = Hy — 15mm = 200 — 15 = 185mm
- Qguong = 200 — 15 - 25 — 16/2 = 152mm
-0am  =200-60-16/2 =132mm
bétong 6 f . = 50 MPa , c6t thép c6 f, = 400 MPa.

3.1. Tinh cot thép chiu mo men duong:

+ As~ Mu
330d

Mu =40756.31Nmm/mm

v&i Mu 12 mémen theo TTGHCP 1, d 1a chiéu cao c6 hiéu (dguong hodc dam)

__ 4075631
330*152
+ Kiém tra ham luong c6t thép t6i da :

=0.81 — chon As=1 mm?%mm —5®16
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f
ac— N 0.350" véib=lmm
0.85f' b
*
a= 17400 -~ _ 9.4 <0.35d =53.2 .—Dat yéu cau.
0.85*50 ’
+ Kiém tra hAm luong cot thép t6i thiéu :
p=2 5003t
bd i
1 fr

=3.75.10°.—bat yéu ciu

P =6.57.10° >0.03 -

T 1%152 ]
3.2. Tinh cot thép chiu mo men am :
Mu = 48582.98KNm; d = 132mm
. Mu _ 48582.98
330d 330*132

+ Kiém tra ham luong cot thép t6i da :

Thtr chon: As =1.11 —chon As =1.2 mm*’mm—6d16

A f o
a=——2_<035d" véi b=Imm
0.85f".b

*
a=:L2 400 = 11.30 <£0.35d" =46.2 .—bat yéu cau.
0.85*50

+ Kiém tra ham lugng cot thép t6i thiéu :

_As >0.03 f'e
bd f

y

~ 12 909107500315 -37510° —Pat yéu cau.
1%132 f

y

Yo,

Yo,

3.3. Kiém tra cuong do theo mé men :
a. Theo mé men duong:
Mn =®As f(d-a/2) =0.9 x 0.81x 400 x(152 - 7.6/2) =43215.12 Nmm/mm
(Véi @ =0.9)
Mn > Mu . Pat yéu cau.
b. Theo moé men am :
Mn =@ As .f(d-a/2)=0.9 x1.2x400 x(132 — 10.44/2) = 54768.96 Nmm/mm
Mn > Mu . Dat yéu cau.
3.4. Kiém tra niit :
+ tng suit kéo fy < fg, =Z/(d.. A)'"* < 0.6 f, = 240 MPa
Trong dé
+Z:thong s6 bao vé nit = 23000 N/mm
+d, khoang cach tir thé chiu kéo xa nhit dén tim thanh gan nhat < 50 mm
+A : Dién tich c6 hiéu cua bé tong chiu kéo c6 trong tam trung trong tam cot thép
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+ Dé tinh ting suat kéo f trong c6t thép ta ding momen trong trang thai GHSD 1a
Mvési T=1
= M  =Mpe+Mpy + 1.33M,, (theo TTSDI1)
M, = (2718.26 — 1333.32 -2404.65) +949.91+1.33*18945.31 = 25127.46
-Ciachess 71 72 = 1)
-Modun dan hoi ctia bétong:

E,=0.043715 VT

Ve=2400 kg/ m®

£ =50 MPa = E, =35749.53 MPa

Modun dan hoéi ctua c6t thép Eq= 2.10° MPa

n=Eg/ E. = 6(Hé s6 quy doi tir thép sang BT)
a Theo momen duong :

=
A's =% >< _?
g—
e
AS b
<
b=1mm

Tagid thiétx <d ,d,=45mm ,d =45 mm , d = 152 mm, h; = 185
Taco:
0,5bx> =nAyd -x)+nAg(d-x)
0,5bx’=6%12(45-x)+6%1(152-x)
0,5 x> =324 -7.2x + 912 - 6x
Giai phuong trinh ta c6 : x = 38< d’=45
Tacé:
I =bx*/3 +nA(d - x)* + nAg(d - x)
Ier = 38%/3 + 6%1.2(45 - 38)” + 6%1 (152- 38)*
Ior = 98736 mm?*/mm
Vaytaco:
fg= n.MT.y = 6x% x(152-38) = 174 MPa( ting suat kéo trong cot thép)
fg, = 23000/(45x245)"* =210 MPa
A: Dién tich bé tong c6 cung trong tam véi CT chiu kéo

Truong hop d, < 50mm:
by *2y, *Q (rres 12 hane the
A= —F—= =2y *S (trudng hop ba tri 2 hang thép)
n
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n: S6 thanh CT
S: Bu6ce thép
Truong hop d, > 50mm :
A =2y,(S-50)
Két luan: fg < fg, =0.6 f, = 240 MPa dat
b Theo momen am :
0,5bx*=nAg¢d -x)+nAg(d-x)
0,5bx*=6*1(45-x ) + 6% 1.2(132 -x )
0,5 bx* =270 - 6x + 950 — 7.2x
Giai phuong trinh ta c6 : x = 38< d’=45
Icr =383 + 6%1(45 - 38)* + 6%1.2(132- 38)*
Iy = 82203mm*/mm
Vaytaco:
fy= n.M.y = 6x 29484.02 x(132-36) = 206 MPa
| 82203
Két luan: fg < fg, < 0.6 f, = 240 MPa —dat
3.5. Tinh cot thép ban_bo tri :
+ cot thép chiu moémen duong : As = Imm*/mm =1000mm*/m =10cn’/m
Chon 5¢16 v6i A = 10.05 (cm*)b6 tri khodng cach 1a a =200 mm
+ cot thép chiu moémen am : As = I .2mm*/mm =1200mn’/m =12cm*/m
Chon 6¢16vdi A = 12.06cm? .bo tri véi khoang cdch nhu sau :

(16
%I o o ° ® e
2
g o o & s e
116
Hinh 4.17 B0 tri thép trong ban loai dam
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11x200

T

J . .\;
(19102200 (162200 (5,
(162200 g

200
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Chuong TI
Tinh toan dam chu tiét

dién nguyén cang sau

1/2 MAT CAT TREN TRU  1/2 MAT CAT GIUA NHIP
TL 1:100

. 1550 p
T50 ., 150 25 1100 25 150 ,50’[

]2940 T 2% ]

L] L]
, 100 , 270 , 270 ‘ 270 L 270, 270 | 100 ,
S6 dam chu :n =6
Khoang cach dam chu : § =2700mm
Chiéu dai dam :Ly=42m
Chiéu dai tinh todn :L,=41.4m
Chiéu cao dam : Hy=2000mm
Chiéu cao ban : h,=200mm
Kho cau :B=11+2 x1.5m
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800

800

U

10 200 80

11Q 200 8

250

2000
2000

250

300

650 650

20700 ‘
Gal L/%

£-2000-¢

300++2000-+1000

o
TV

250

L2OOOJH OO(JL

\|

A . Tinh Noi Luc
I. Tinh tai cho 1 dam
1. Tinh tai giai doan 1 ( g,)
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800 75

|
, 200 180

250

2000

250

300

| 650 |

Mit cat MC105
Dién tich:
A5 = (0.8x0.28-2x0.075x0.08) + (0.11x0.8 - 2x1/2x0.11x0.275) +(0.25x1.21+ 0.65x0.55
-2x1/2 x0.25x0.275) =0.56 m*
A= (0.8x0.28 - 2x0.075x0.08)+(0.8x0.0392- 2x1/2x0.0392x0.1)+0.65x1.8308
= 1.34m?

240 =[A 105 (L-2(L +Ly)+A 10X 2L +H(A 1g5+A 1 00)/2X2L, [x /¢ /L
2,.= [0.56(42-2(1.5+1))+1.34x2x1.5+1/2(0.56+1.34)x2x2x1]x24/42
=22.84 KN.

(v6i Ve = 24KN)
2. Tinh tai giai doan 2 ( g,):
1.Trong lugng tdm dan va ban dic tai cho:
g,= (H, + 0.08)xSx =(0.2 +0.08)x2.7 x24 = 18.15 Kn/m.
2. Do dam ngang :
8an = (H - Hy - 0.3)x(S - b)xb,/1)x 7,
=(2.0-0.2 - 0.3)x(2.7 - 0.25)x0.25x24/10.35 = 1.4 Kn/m
Véi b, =250mm,l=L-2=42-2x300 = 41400mm.
1, :khoang cach cac dam ngang :chon 5 dam ngang /nhip = 1, =1/4=10350mm
= Tinh tai giai doan 2: g,= g, + g4, =18.15 +1.4 =19.55 Kn/m
3. Tinh tai giai doan 3 ( g,):
1. Do c6t lan can + ban bo hanh :
g, = (P, + P, )x2/n,=2.209 Kn/m
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Trong d6 P,:
P,:
n:

trong lugng cua lan can

trong lugng cua ban b hanh

s6 dam chu

g, =5.523 x2 /6 =1.81 kn/m

2. Do 16p phu :

-16p phut mat cau:
+ Bé tong Asphalt day Scm trong,lugng riéng 1a 22,5 KN/m®.

+ Beé tong bao vé day 3cm trong,luong riéng 1a 24 KN/m’.

+ L6p phong nuée Raccon#7(khong tinh)

+ Lép tao phang day 3 cm,trong luong riéng 1a 24 KN/m®.
BR d\
Tén 16p ‘ij‘y TL riéng (KN/m*) | Khéi lugng (KN/m?)
BT Asfalt 0,05 22,5 1,12
BT bao vé 0,03 24 0,72
Lép tao phang 0,03 24 0,72

— Tinh tai rai déu cta 16p phu tinh cho 1mm cau la:
g, =1.12+0.72+0.72 = 2.56(KN/m)

= Tinh tai giai doan 3: g; = g, + g,, =1.81+2.56 = 4.37Kn/m

2. Vé dah momen va luce cat

2

X
W=
2l
L (=%
2l
WX=(I_X).X
2
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41400
X 2R
| —]
L/8 Li4 3L/8 L/2 [0
DAH Mx
®
X*(L-X)/L
X/L
— DAH Q
®
(L-X)/L
3.Noi luc do tinh tai (khong hé so):
Cong thuc :Noi Luc =g*w ,v6i g 1a tinh tai
phan b6 déu ,w 1a tong dién tich dah
Lap bang noi luc tinh tai (khong hé s6):
Mat Tinh tai Momen Luc cat
it -
@ g t5) g | 8p Wy M, M, M, Mlp w w* W A4 v, V; le
100 [22.84|19.55(4.73|2.56| 0 0 0 0 0 0 | 207|207 | 472.78 | 404.68 | 97.91 | 52.99
101 9356 | 2136.91 | 1829.09 | 442.53 | 239.5 |-0.32|15.84|15.52 354.47 | 303.41 | 73.40 | 39.73
102 157.32| 3593.18 | 3075.60 | 744.12 | 402.74 | -1.3 | 11.64|10.34 | 236.16 | 202.14 | 48.90 | 26.47
103 200.79 | 4586.04 | 3925.44 | 949.73 | 514.02 |-2.91| 8.0 | 5.09 | 11625 | 99.50 | 24.07 | 13.03
104 214.25| 4893.47 | 4188.58 | 1013.40 | 54848 |-5.18| 518 | O 0 0 0 0
IL.Tinh hé s6 phan phéi momen va luc cat :
1.Tinh dac trung hinh hoc tiét dién dam chu :
Tiét dién tinh toan :
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800 75

200 /80

250

2000

250

300

650

l”‘I = 42000 =10500mm
4 4
b= min{(12 t, + b,=12x(200-15)+250=22470mm = b=2700mm
s=2700mm ;b=min (s=2700mm)

Ta xem tiét dién dugc quy déi nhu hinh vé .

800 ] 725
S L
s
O
b=
o 250 [=
g g 250
3
S g
®
b 650 650
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o

=y
1

H r—bw—

p——y

Ybg

=
33—

-

b b
H’= H-200 = 2200-200 = 2000 mm
H;=200 mm
= (b-b,)t +b,.h, _ (2700 - 250)x185+ 200x150 _ 200mm
(b-b,) (2700 —-250)
H,=400mm

(b, —b, )., + (b, —bw).h, ; (650 — 250)%200+ (650 — 250)x 200

H,= =400mm
(b,-b,) (650 — 250)

A, = hxb,, + (b, - b,)xh, + (b, b,)xh,

=2000x250+(725-250)x200+ (650-250)x400

=703575 mm?>

o Che e oy ()
Sd_ ((b bw)'hf (h 2 )+bw' 2 +(b bw) 2
2 2
= (2700—250)x200x(2000—% )+250x 2020 +(650-250) x 20
= 657163589.2 mm?
S4

Y, :E =934mm, Y, =h-Y,; =866mm, e~=y,-200/2 =766mm

I= h’xb,/12 + hxb,x(h/2 -Y,)*+ (b, - b,)xh,*/12 +(b, - b,)xh, (Y,-h,/2)*+ (b, - b,)xh,*/12
+ (b, - by)xhy(Y, - hy/2)?
=2000°x250/12 + 2000x250(2000/2 - 934)* + (725-250)x200°/12 + (725-250)x200x (866 -
250/2)*+ (650-250)400%/12 + ((725-250)x200x(934 - 400/2)*
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=2.2598384 x10™* mm*
+ Tinh dac trung hinh hoc tiét dién lién hop :
-Diéntich: A, =F+n,(b,xt)

v6i n, =0.7746 — Heé so quy doi n —E—

N foe _ ffoc \/7 0,7746
Ee 00457y ffs

t, =200 (mm)
A, =703575.107 +0.7746x(2700x200) =400303(mm?)
- M6 men ftinh d6i véi truc 1-1 :
S, = n, xb, xt (Y, - t/2) =0.74x2700x200x(866 -200/2) =306093600 mm"
-C=S,,/A;, =306093600/400303 =764.65(mm)
-1, = I+ AXC? +n,[byxt,/12 + byxt, (Y, + t/2)°]
Trong d6: Y,. =Y +C =934 +764.65=1698.65 mm
Y, =H’-Y,, = 2000 - 1698.65 =301.35
Y, =H - Y, =2200 - 1698.65 =501.35 mm
I.=0.32 x10" +0.817.10°x 764.65%+0.74[2700x200°/12 + 2700x200x(301.35 +200/2)*
=3.3801020.10"'mm*
+ Tinh dac trung hinh hoc tai tiét dién dau dam chu :
A =H’xb, + (b,- b;) x 200
=2000x 650 + (725 - 650) x 200 = 1104625mm”
S.=2000 x 650x2000/2 + 75 x200x(2000- 200/2)
=997139662 mm’
Y, = SJ/A =997139662/1104625 =902.70 mm
Y, =H’- Y, =2000 - 902.70 = 897.30 mm
- Chiéu rong ¢6 hiéu cuia ban canh : b,
Dam trong :
l*I _ 41400 =10350mm
4 4
b=min{(12 t, + b,=12x(200-15)+250= 22470mm = b=2700mm
s =2700mm
-Mo6 men quan tinh I, :
I,=H"*xb, /12 + H’xb,x(H/2 -Y )™+ (b, - b,)xh,/12 +(b, - b)xh, (Y,-h,/2)?
I, = 2000° x650/12 + 2000x650x(2000/2- 934)* + 100x200°/12 + 100x200(866 -200/2)*
=3.04.10" mm*
+Tinh tiét dién lién hop :
“Ay=n,(bxt)+A
Vé6i n,=0.7764
Ay, =1104625 +0.74764x(2700x 200) = 1504225 mm*

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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- M6 men tinh déi véi truc 1-1 :
S,.1= nyxbyxtx (Y, - t/2) =0.74x2700x200x(866 - 200/2)
= 306093600mm’
-C =S,/ Ay =306093600/1504225 =203.490mm
- Yoo 22y =Ya ) + C =934 + 764.65 =1698.65mm
- Yic 02 = H - Yy 0.2y =2000-1698.65 =301.35 mm
- Y 02y =H- Y, =2200 - 1698.65 = 501.35 mm
-1, = I+ AXC? +n,[byxt, /12 + byxt (Y, + t/2)’]
=3.04.10" + 1104625x 764.65 + 0.74x[(2700x200%)/12 +2700 x 200x(301.35 +
200/2)°] =9.73.10"" mm*
2.Tinh hé s6 phan phoi mémen :
- Chiéu dai c6 hiéu L =L;-2x0.3=42-0.6=41.4m
t =H, -15=200-15= 185
- Hé s6 do cing : K, =n(I,+ e,’xA)
n : Ti s6 mo dun dan hdi vat lieu dam /ban :n =1
E, :Mo6dun dan hoi cla vat liéu lam dam.
E, :Modun dan héi cua vat liéu lam ban mat cau.
|, :Momen quén tinh cia dam khong lién hop
e, :khoang cich giita trong tam dam va trong tam ban mat cau.
e, = Y, +t/2 =866 + 100 = 966 mm
A:Dién tich dam chu dic truée
K,=1(3.04.10" + 966°x703575) = 9.60"'

DAM NGOAI R R
"DAM NGOAI

1. Dam trong:
a.Trudng hgp 1 lan xe (tinh theo don bé{y):

w

mgy, = =006+(, )04( )03( tg)01

2700)0_4 (2700505 9.6.10"

0.1
4300 "4140° "4140x200° )

mg,, = 0.06+(

= mg; =0.45
b.Truong hgp =2 lan xe :

S K
me = 0.075+ (2 () (£ 3

2900
2700505 2700 1o, 9.6.10"

0.1
2900° 41400 41400x2003)

mg ' = 0.075+(

Trwong Dai Hoc Dan Lap Hai Phong
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= mg =0.65

2.Dam ngoai :

a.Truong hop xép 1 lan xe (tinh theo phuong phap don bay):
yi=1
y, = 800/2700 = 0.03

1800 1
= 1500 600
500+ +——800 1000——+
AN
1000 2700
¥2=0.03
0.736
1=1
1.263
1+0.03

mgM—m( 2)—12(

)=0.62 ; m =12

b.Truong hop xép 2 lan Xe :

mg - =e*mgy . Véie= d°0 >1

V6id, =S"’=500mm ,suy ra : e—077+ﬂ—095 chon e =1
‘ 2800

mg 1" =1x0.65= 0.65
c. Hé s6 phan ph6i mo men cua nguoi :

mg,,= W, = (0.736+1.263)x1.5/2 =1.5
Ta c6 bang tong hop nhu sau :

Xéptai | Damtrong | Dam ngoai
1 lan xe 0.45 0.62

2 lan xe 0.65 0.65
Két luan :Hé s6 phan phoi mémen khong ché 1ay : mgy= 0.65
3.Hé s6 phan phéi luc cat :

3.1.Tinh hé s6 phan phéi luc cit cho dam trong :
a.Truong hop xép 1 lan xe:

S 2700
o' =0.36+——=> O36+——071
e 7600~ e 7600
b.Truong hop xép 2 lan xe :
mg!" = 0.2+ P o> mg =024+ 2100 (210 g
3600 10700 3600 10700
SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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3.2.Tinh hé s6 phan phoi luc cit cho dam ngoai :

a.Trudng hop xép 1 lan xe (theo phuong phéap don bdy ):

mg¥=m (1 ;Yz )=0.62 .m, =1.2.
1800 ’
7 1500 600
—500— +——800 1000 ,
VAN
1000 2700
¥2=0.03
Y1=1
b.Truong hop xép 2 lan xe :
500
mg!F=e*mgM véie=0.6+4—=0.767
gy gv 3000
mg " = 0.767x0.88= 0.67
Ta c6 bang tong hop nhu sau :
Xéptai | Damtrong | Dam ngoai
1 lan xe 0.71 0.62
2 lan xe 0.88 0.67

Két luan :Heé s6 phan phoi luc cat khong ché 14y : mgy, = 0.88
4.Noi luc do hoat tai (khong c6 hé so):
4.1. Tai MC Go6i:(MC 100)

a.Noi luc do momen : M

b.Noi luc do luc cat :V,

i =0

SVTH: Phan Quang Thanh
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1.2m
110 10
r—A4.3m———4.3m—+ ql=9.3KN/M
145
3 3 1 5 777
41400
" " DAH
VG
Ya
Y1 Y2 e

Ta tinh dugc : y,=Im

g _Aas12 o
41.4
414-43
Ys =14

_41.4-86

=0.896 m

=0.793m

Yy
w =1/2x41.4=20.7m>
= VT =145(y1+y3) +35 y4 =145(1+ 0.896) +35x0.793
=302.675KN
VT,,=110(y,+y,) =110 0.971+ 1)
=216.81 KN.
VT, =9.3x W=9.3x20.7

=192.51KN.
Voo =L/2 X 3 = 41.4/2 x3 = 62.1 KN

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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4.2.Tai mat cat L/8 (101) = 5.175
a.N¢i luc do Luc cat V, 4

1.2m

110 —%10

4.3m 4.3m

145 145 35 q1=9.3KN/M
#5175+
G s L 3L L2 ﬁ%
1 o8 41400 T
| DAH
VL8
Y4
V3
Yi=LxyL 2
Ta tinh dugc : ylzM =0.875m
41.4
y,= 41.4-5.175-1.2 _0.846m
414
y, = 41.4-5.175-4.3 ~0.771m
41.4
y, = 41.4-5.175-8.6 —0668m
41.4

w' =1/2x(41.4 - 5.175)x0.875=15.848 m
w =1/2x0.125x5.175 =-0.323m
w =15525m

= Vitr=145(yl+y3) +35 y4 =145(0.875+ 0.771) +35x0.668
=262.05KN

VT,,=110Cy,+y,)=110( 0.846+ 0.875)
=189.31KN.
VLN =9.3x W"=9.3x15.848
=147.38KN.

nauoi = GQng X W' =3x15.848
=47.544 KN

Suy ra : V,,, = 262.05 + 147.38= 409.43 KN
b. Noi luc do Momen :

\Y%

SVTH: Phan Quang Thanh
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1.2m
110 —klo
4.3m 4.3m
145 145 35 q1=9.3KN/M
#5175
G Us  Ua 3Us L ﬁ%
,‘ 41400 ,‘
DAH
ML/8
Y4
Y3

Y1=(L-X).XIL Y2

_ (41.4-5.175)x5.175
B 41.4
_ (41.4-1.2-5.175)x5.175
2= 414
_(41.4-43-5.175)x5.175 _
Va7 414 )
_ (41.4-8.6-5.175)x5.175
Yo T 41.4
w'" =1/2x41.4x4.52 = 93.56m
Mtr=145(y1+y3) +35 y4 =145(4.52+ 4) 435 3.45
=1356.15 KNm
MT,,=110(y, + y,)=982.3 KNm.
MLN =9.3x W "=9.3x93.56 = 870.108 KNm.
M, ¢ =GngX W =3x93.56 =280.68 KN
Suy ra : M;,,;=1356.15 + 870.108 = 2226.258 KNm
4.3.Tai mat cat(102)  L/4=41.4/4=10.35m:
a.Noi luc do luc cat :

=452m

Ta tinh dugc : y,

=4.37Tm

40m

=3.45m

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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1.2m
110 Wllo
4.3m 4.3m
145 145 35 gl=9.3KN/M
10.35
\ \ \
L/8 L/4 3L/8 L/2
«‘ XIL 41400 «‘
| DAH
VL/4

Y4
Y1=(L-X).X/L~ Y2 ve
Ta tinh duogc : yFLlO'% =0.75m
41.4
y,= 41.4-10.35-1.2 —072m
41.4
y, = 41.4-10.35-4.3 _064m
41.4
v, = 41.4-10.35-8.6 —054m
414

w"=1/2x(41.4 -10.35)x0.75=11.64m

Vir=145(y1+y3) +35 y4 =145(0.75+ 0.64) +35 x 0.54

= 220.45KN
VT, =110(y,+y,)=162.8 KN.

VLN =9.3x W =9.3x11.64=108.25 KN.
Voguoi = Qug X W =3x11.64 = 34.92 KN

SVTH: Phan Quang Thanh
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b. Noi luc do Momen :

1.2m

llOWllO

4.3m 4.3m

145 145 35 ql=9.3KN/M

1 10.35

\ \ \
L/8 L/4 3L/8 L/2 /7%;7

41400 W
DAH

ML/4
Y4
Y3

Y1=(L-X).X/IL~ Y2

_ (41.4-10.35)x10.35

Ta tinh dugc : y, =7.76m
41.4

y,= (41.4-1.2-10.35)x10.35 _ 746 m
41.4

v, = (41.4-4.3-10.35)x10.35 _ 6.68 m
41.4

v, = (41.4-8.6-10.35)x10.35 _ 5 61m
41.4

w* =1/2x41.4x7.76 = 157.32m
Mtr =145(y1+ y3) +35 y4 =145(7.76+ 6.68) +35 x 5.61
=2290.15 KNm
MT,,=110(y, +y,)=110x(7.46+7.76) = 1674.2KNm.
MLN =9.3x W =9.3 x 157.32 = 1463.076KNm.
M, 5 = Qo X W* =3x 157.32 =471.96 KN
4.4.Tai mat cat (103)3L/8= 15.525m:
a. Noi luc do luce cat :

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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1.2m
110 1110
4.3m 4.3m
145 145 35 ql=9.3KN/M
15.525
\ \ \
Li8 L4 U8 Li2 /7%;7
f gL 41400 1
DAH
v 3L/8
Ya
Y3

Yi=(L-X).X/IL Y2

_41.4-15.525

Ta tinh dugc : y,=———————=0.63m
41.4

y, = 41.4-1.2-15.525 _ 0.60m
41.4

y, = 41.4-4.3-15.525 _ 052 m
41.4

v, = 41.4-8.6-15.525 _ 0.41m
41.4

w'=1/2x(41.4 -15.525)x0.63=8.15m
Vir =145(y1+ y3) +35 y 4 =145(0.63+ 0.52) +35x0.41

=181.1 KN
VT,,=110(y,+y,) =110( 0.60+ 0.63)
=135.3 KN.
VLN =9.3x W*=9.3x 8.15
=75.80KN.

Vi = Qg X WH =3 x 8.15 =24.45 KN

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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b.Noi luc do Momen :

1.2m

110—%10

4.3m 4.3m

145 145 35 ql=9.3KN/M

\ \ \
L/8 L/4 3L/8 L/2 /7%;7

T 41400 ,‘

DAH

M 3L/8
Y4
Y3

Y1i=(L-X).X/L Y2

_ (41.4-15.525)x15.525

Ta tinh dugc : y, = =9.70m
41.4
y, = (41.4-1.2-15.525)x15.525 _ 9.5 m
41.4
y, = (41.4-4.3-15.525)x15.525 _ 8.09m
41.4
v, = (41.4-8.6 -15.525)x15.525 _ 6.5m
41.4

w" =1/2x41.4x9.70=200.79 m

Mtr=145(y1l+ y3) +35 y4 =145(9.70+ 8.09) +35 x 6.5

=2807.05KNm
MT,,=110(y,+y,) =110(9.25+ 9.70)

=2084.5KNm.
MLN =9.3x W =9.3x 200.79=1867.35KNm.
M, 0 = Qo X W =3x 200.79= 602.40KN
4.5.Tai mat cat (104).L/2= 20.70m:

a. Noi luc do luc cat :

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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1.2m
110 —%10
4.3m 4.3m
145 145 35 ql=9.3KN/M
Ve 20.70
A | | | (
L/8 L/4 3L/8 L/2
T 41400 W
‘ DAH
VL/2
4
> Y3
Y1=(L-X).X/L
Ta tinh duogc : yFLZO'?O =0.5m
414
y, = 414-12-207 _ 047 m
41.4
y, = 414-4.3-20.70 _ 04m
41.4
= 41.4-8.6-20.70 _ 0.3m
414
w'=1/2x20.7x0.5=5.175 m
Vir=145(yl+y3) +35 y4 =145(0.5+ 0.4) +35x 0.3
= 141KN
VT,,=110(y,+y,)=110(0.47+0.5)
=106.7 KN.
VIN=93x W=93x5.175
=48.12KN.
V quoi =Qng X W =3x5.175 =15.525 KN
SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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b. Noi luc do Momen :

1.2m
110W10
4.3m 4.3m
145 145 35 q1=9.3KN/M
) 20.70
N P P ol
W 41400 1
DAH
ML/2
1 3
Y4 <4
Y2
Ta tinh dugc : y, = (41.4-20.70)x20.70 =10.35m
414
y,= (41.4-1.2-20.70)x20.70 _ 9.75m
41.4
y3=y,=10.35m
y, = (41.4-4.3-20.70)x20.70 _ 8.25m
41.4

w'=1/2x41.4x10.35=214.25m

Mitr=145(y1+ y4) 435 y3 =145(10.35+ 8.25) +35 x 8.25
=2984.875KNm
MT,_,=110(y,+y,)=2216.5KNm.
MLN =9.3x W'=2002.104KNm.
M, 050 = Qng XW' = 3x214.25= 642.75KN
Bang To Hop Noi Luc Momen va Luc Cat
SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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N .. Céc Tiét Dién
Not Lyc Tai Trong Goi L3 L/4 3L/8 L2
Xe Tai 3 Truc 0 1356.15 | 2290.2 | 2807.1 | 2984.9
M(KN.m) Xe Tai 2 Truc 0 982.3 1674.2 | 2084.5 | 2216.5
Tai Trong Lan 0 870.108 1463.1 1867.4 | 2002.1
ML Téng Cong(KN.m) 0 2226.26 3753.3 4674.5 4987
Xe Tai 3 Truc 302.7 262.05 220.45 181.1 141
V(KN) Xe Tai 2 Truc 2168 | 18931 | 162.8 | 1353 | 106.7
Tai Trong Lan 192.5 147.38 108.25 75.8 48.12
VL Téng Cong(KN) 495.2 409.43 328.7 256.9 189.12

5.T6 hop néi luc theo cac TTGH:
S5.1.TTGH cuong do 1 :
+T6 hop noi luc do momen :
Ny 1M, =[L25(M, + M, + My, +M,)+15xM,, +mg ,, (L.75X1.25XMy, +1.75M )+ mg" M |
+T6 hop noi luc do luc cit :
7> 7Q =[1.25(Q, +Qy +Qy +Q,) +1.5xQ, +mg",, (1.75x1.25xQ;, +1.75Q, ) +mg", Q|
Trong d6 : 77 =nymen, =1
7p,:hé sO tinh tai khong ké 16p phti =1.2
s, :hé s0 tinh tai do 16p phu =1.5
mg:hé s6 phan phdi ngang .
a.Tai mat cat L/2:
M, ,=1.25x(4893.47+4188+1013.40)+1.5x548.34+0.65(1.75x1.25x2984.9+
1.75x 2002.1)+1.5x1.75x645.84 =19972.51KNm
Q0= 0.88(1.75x1.25x141+1.75x48.12)+1.5x1.75x15.525 = 372.70KN
b.Tai mat cat 3L/8:
M, ;=1.25x(4586.04+3925.44+949.73)+1.5x514.02+0.65(1.75x1.25x2807.1+
1.75x 1867.4)+1.5x1.75x602.40=17584.68KNm
Q,03=0.88(1.75x1.25x181.1+1.75x75.8)+1.5x1.75x24.45 = 508.14KN
c.Tai mat cat L/4:
M, ,=1.25x(3593.18+3075.60+744.12)+1.5x402.74+0.65(1.75x1.25x2290.2+
1.75x 1463.1)+1.5x1.75x471.96 =14191.94KNm
Q= 0.88(1.75x1.25x220.45+1.75x108.25)+1x1.75x34.92 = 652.18KN
d.Tai mat cat L/8:
M,,,=1.25x(2136.91+1829.09+442.53)+1.5x239.5+0.65(1.75x1.25x1356.15+
1.75x 870.108)+1x1.75x280.68 =11591.00KNm
Q,0;=0.88(1.75x1.25x262.05+1.75x147.38)+1x1.75x47.544 = 814.61KN

e.Tai Goi:
Q,00= 0.88(1.75x1.25x302.7+1.75%x192.5)+1x1.75x62.1 = 987.82KN
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Bang téng hop néi luc theo TTGHCP1
Mt cat Goi L/8 L/4 3L/8 L/2
Momen(KNm) 0 11591.00 14191.94 17584.68 19972.51
Luc cét (KN) 087.82 814.61 652.18 508.14 372.70
5.2.TTGH sur dung :

+T6 hop noi luc do moémen :
NL= 7727/piMi = Mpc + My, + Mg, (1.25XM, + M) mg,+mg,, X Mng
+T6 hop néi luc do luc cat :
NL= 7727P|Q| = Qpc +Qpw + Mg €.25Q; +Q, :
a.Tai mat cat goi :
Vio: V,=472.78KN (gdoan 1)
V,=404.68KN (gd2)
V= V3, +V, = 97.91+52.99=150.9 (gd3)

Hoat tai:Vy,,, = (1.25x302.7+192.5)x0.88+1x62.10= 564.47KN
Vo= (472.78+404.68+150.9)+ 564.47=1592.83KN

M= 0
b.Tai mat L/8 :
Vi : V,=334.47KN (gdoan 1)

V,= 303.41KN (gd2)
V= Vi +V, = 73.40439.73= 113.13 (2d3)

Hoat ti:V,, = (1.25x262.05+147.38)x0.88+1x47.544= 465.50KN
Vo= (334.47+303.41+113.13)+ 465.50= 1216.51KN

My :  M,=2136.91KN (gdoan 1)
M,=1829.09KN (gd2)
M;=M, +M, = 442.53+239.50= 682.03(gd3)
Hoat tai:V,,,; = (1.25x1356.15+870.108)x0.65+1x280.68=1948.12KN
M,;= (2136.91+1829.09+682.03)+ 1948.12= 6596.14KNm
c.TaimatL/4 :
Vip:  V,=236.16KN (gdoan 1)
V,=202.14KN (gd2)
V=V, +V=48.90+26.47= 75.37 (gd3)
Hoat tai:V,,; = (1.25x220.45+108.25)x0.88+1x34.92= 372.68KN
V0= (236.16+202.14+75.37)+ 372.68= 886.35KN
M, M;=3593.18KN (gdoan 1)
M,=3075.60KN (gd2)
M= My, +M, = 744.12+402.74= 1146.86 (2d3)
Hoat tai:M,; = (1.25x2290.2+1463.1)x0.65+1x471.96= 3283.76KN
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M, .= (3593.18+3075.60+1146.86)+ 3283.76 = 11099.4 KNm
c.Tai mat 3L/8 :
Vi : V,=116.25KN (gdoan 1)
V,=99.80N (gd2)
V3= V;,+V = 24.07+13.03= 37.10 (gd3)
Hoat tai:V,,,; = (1.25x181.1+75.8)x0.88+1x24.45= 290.36KN
V5= (116.25+99.80+37.10)+ 290.36= 543.51KN
M, : M,=4586.04KN (gdoan 1)
M,=3925.44KN (gd2)
M;= M, +M, = 949.73+514.02= 1463.75 (gd3)
Hoat tai:M,,; =(1.25x2807.1+1867.4)x0.65+1x602.40= 4148.16KN
M, 5= (4586.04+3925.44+1463.75)+ 4148.16 = 14123.39 KNm
c.TaimatL/2:
Via: V,=0KN (gdoan 1)
V,= 0KN (gd2)
V3= 0 (2d3)
Hoat tai:V,,; = (1.25x141+48.12)x0.88+1x15.525=212.97KN
V0= 212.97KN
M, o: M;=4893.47KN (gdoan 1)
M,= 4188KN (gd2)
M;= M;,+M,,=1013.40+548.34=1561.88 (gd3)
Hoat tai:M,,; = (1.25x2984.9+2002.1)x0.65+1x642.75= 4369.34KN
M, 4= (4893.47+4188+1561.88)+ 4369.34=15012.69KNm
Bang t6ng hop noi luc theo TTGHSD

Mat cét Goi L/8 L/4 3L/8 L/2
Momen(KNm) 0 6596.14 11099.4 14123.39 15012.69
Luc cat (KN) 1592.83 1216.51 886.35 543.51 212.97

IL.Tinh va bo tri c6t thép DUL:
-Stt dung tao thép 7 soi 15.2mm ,A=140 mm?.
+Cuong do kéo quy dinh cua thép UST : f , =1860 MPa.

+Gidi han chay cta thép tng suat trude : f,, =0.9f , =1674MPa .
+Modun dan hoi ctia thép ting suat trudc : E; =197000 MPa.
+Ung suét sau mat mat : f. = 0.8f, =0.8x1674 =1339.2MPa.

So bo chon cot thép:
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M
f. xZ

. hy hy 200
Trong d6 : Z=d, 5= 0.9h 5= 0.9x2000 +185 Y =1885mm

APS:

M:momen 16n nhat tai mat cat L/2-TTGH cudng do.
— M=M,,,=19972.51x10° N.mm.

Suy ra :
6
A= M 199725140 =7911.81mm?
f,*Z  1339.2x1885
S6 b6 = 791181 8.0b6(7tao 15.2) = 8bo
140x7

A, = 7840 mm’
2.Bo tri va uon cot chu :

MC 100 MC 101 MC 102 MC 103 Mictioa
? \
|
|
\ ‘ S
al: DD [ ]
|
|
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B6 tri 7 b6 nhu hinh vé :

MAT CAT 100 MAT CAT 104
8
- 8o ;
. 7o 9
— 60O c—
=18 + —
i 50 o8
3 o o 4 8 o7
1o 5 2 o 64— o4
{ 1 5 2
200 [ 250 [P00 130/ 195|195 [130

-Tai mat cat Goi :

_ 1(200x2 +400x2 + 600 +1400 +1600 +1800)
i 8f
-Tai mat cat gitta nhip( L/2):

_ F(100x3+ 250x3 +400 +550)
, =

8f
a.Tat ca cac b6 déu uon cong dang parabon bac 2 :

=800mm

= 250mm

1/2 /2

< Y
+Tinh chiéu dai va toa do caa cac bo cot thép :
Chiéu dai 1 b6 :
2
L=1+ 81
3l

8x100°

-B6 1,2:  1=41400, f, =200-100=100, L, =41400+ =41400.64mm
3x41400
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-B6 3.,4:
-B6 5:
-B6 6:
-B6 7:
-B6 8:

Tuong tu ta c6 bang :

1=41400, f, =400 —100 —150 =150 ,
1=41400, f, =600 —100 =500 ,
1=41400, f, =1400 250 =1150 ,
1=41400, f, =1600—100—150—150 =1200 ,
1=41400, f, =1800-100 150 —150 —150 =1250 ,

Tén b6 S6 bo L(mm) f, (mm) L (mm)
B6 1,2 2 41400 100 41400.64
B6 3,4 2 41400 150 41401.45
B6 5 1 41400 500 41416.10
B6 6 1 41400 1150 41485.18
B6 7 1 41400 1200 41492.75
B6 8 1 41400 1250 41500.64
Chiéu dai trung binh :
41400.64x2 +41401.45x2 +41416.10 + 41485.18 + 41492.75+ 41500.64
L, = 5 = 414374 mm
+Toa doy va H :H=f +a —y ,v6i y=w.
e Tai mat cat goi c6 :
Tén b6 a(mm) f. (mm) x(mm) y(mm) H(mm)
1,2 100 100 0 0 200
34 200 150 0 0 400
5 100 500 0 0 600
6 250 1150 0 0 1400
7 400 1200 0 0 1600
8 550 1250 0 0 1800
e Tai mat ciat 101(L/8) ¢6 :x=5175mm.
Tén b6 a(mm) f, (mm) x(mm) y(mm) H(mm)
12 100 100 5175 4371 156.29
34 200 150 5175 65.62 28438
5 100 500 5175 218.75 381.25
6 250 1150 5175 503.12 896.88
7 400 1200 5175 525 1075
8 550 1250 5175 546.88 1253.12
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Tai mat cat (102)L/4 ¢6 :x=10350mm.

Tén b6 a(mm) f, (mm) x(mm) y(mm) H(mm)
1,2 100 100 10350 75 125
3,4 200 150 10350 112.5 237.5

5 100 500 10350 375 225

6 250 1150 10350 862.5 537.5

7 400 1200 10350 900 700

8 550 1250 10350 937.5 862.5
e Tai mat cit (103)3L/8 ¢6 :x=15525mm:

Tén bo a(mm) f, (mm) x(mm) y(mm) H(mm)
1,2 100 100 15525 93.75 106.25
34 200 150 15525 140.625 209.375

5 100 500 15525 468.75 131.25

6 250 1150 15525 1078.125 321.875

7 400 1200 15525 1125 475

8 550 1250 15525 1171.875 628.125
e Tai mat cat(104) L/2 ¢6 :x=20700mm.

Tén bo a(mm) f, (mm) x(mm) y(mm) H(mm)
1,2 100 100 20700 100 100
34 200 150 20700 150 250

5 100 500 20700 500 100
6 250 1150 20700 1150 250
7 400 1200 20700 1200 400
8 550 1250 20700 1250 550
e Ta c6 bang tong hop so liéu:
MC H(mm)

B6 MC100 MC101 MC102 MC103 MC104
1,2 200 156.29 125 106.25 100
3,4 400 284.38 237.5 209.375 250

5 600 381.25 225 131.25 100
6 1400 896.88 537.5 321.875 250
7 1600 1075 700 475 400
8 1800 1253.12 862.5 628.125 550
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2.1.Pac trung hinh hoc tiét dién:
a.Tai MC L/2 (giira nhip):
1.Giai doan 1 (trir 16 réng):

725

200

990

1800

250 —r

2000

Fo

1010

200 ,
.’
400

650

Taco:
B, =725 mm
H’= H-200=2200-200=2000 mm
H;=200 mm
Hy=400 mm
b,= 250 mm
b,= 650 mm

2

AF, =n ij 1n:56 b6=8 — AF, =40212.4mm?

d, =80mm :dudng kinh 16 rong.
Yy, =250mm.
A, =hxb, + (b, - b,)xh, + (b,- b,)xh,- AF,
=2000x250 + (725-250)x200 + (650-250)x400 - 40212.4

= 713362.6mm’

Si =2000°/2x250 + (725-250)x200x(2000-200/2)+(650-250)x400%/2- 40212.4x250
= 721026489mm’
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Y, :i\!—i’ =1010mm, Y., = H’- Y, =990mm ,e= y4 -y, = 760mm
L= h’xb,/12 + hxb,x(h/2 -Y*+ (b, - b,)xh,*/12 +(b, - b,)xh, (Y,-h,/2)*+ (b, - b,)xh,*/12
+ (b, - b,)xhy(Y, - hy/2)*- AR (Y y,)
=2000°x250/12 + 2000x250x(2000/2 - 934)* + (725-250)x200%/12 + (725-250)x200x(866 -
250/2)*+ (650-250)x400°/12 + ((725 - 250)x200x(934 - 400/2)*- 40212.4x(934-250)*
=2.70697 x10* mm* .
Vay momen quan tinh véi tryc 1-1 :I,=2.70697 x10** mm*.

Giai doan 2: Khi kéo cédp vao phun vita bé tong 1ap 16 réng thi ta chi tinh phan cap
du ting tham gia vao tiét dién con phan bé tong vita phun vao cht yéu 1a dé bao vé cap
du tng luc nén ta bo qua phan bé tong nay.
+Dién tich:

E E.

E
A=A ANAp=A+—P2 XA N=—=—>
SRR TR, 0,0438°fF,

25

200

94%

1800
e

50

2000

~F

1051

800‘

f. =50 (Mpa)

y = 2450 (Kg/m?)

Ep, = 180.10° (Mpa)

= n=1800.10%/(0.043x2450x50'°./50 ) = 4.88

A, =713362.6+ 4.88 x7840 =751621.8mm*

+Momen ftinh véi truc 1-1 :
S =n.Ap .(dps - Y1)

= 4,88x7840x(1800-990) =30989952 (mm")
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C=41,yy =y, —c=990-41=949mm ,y] =y +¢ =1010+41=1051mm .
e, =€, +c=760+41=801mm.
+Momen quén tinh tuong duong (gd2):
I,=L+A,.c+nAn(y,-y)
I ,=2.70697 x10** +713362.6 x 41>+4.88x7840x(1051-250)
= 2.96443.10" mm*

Giai doan 3:
) 2700 N
g \
Y, cj
(@)
QU]
[ 7@
(@)
QU]
[Qu]
NS
o g}
o
[6)}
1] 111
o >
O
= D “ 1l
Pt 250
QU]
00}
o
<+
~F Dl
S
®/ S
O
o ~r
(@)
QU]
pE 650 )

A.= A, +1.byh,

1,5
Véi n' Ep _0.0438 \/; \/7 \/7 0,7746
EB 0, 043815
b, = 2700 (mm)
h, =200 (mm)
A, = T713362.6 + 0,7746x2700x200 =1131646.6 (mm”)
+Momen tinh véi truc I1_II :
S, 5 = n’xbyxhyx(h,/2 +y," ) = 0.7746x2700x200x(200/2+949)
=438779916(mm?)

S
C=—22-387mm ,yy =y —c=949-387 =562mm ,y{ =yJ +¢ =1051+387 =1438mm .

A s
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+Momen quén tinh tuong duong (gd3):
I 5= 1, + xA+10’°[bh, /12 + by.hy(hy/2 + y5")]
=2.70697 x10™+387 *x713362.6+0.7746 x[2700x2007/12 +2700x200x(200/2+562)* ]
=6.93447.10"" mm*
a.Tai MC Goi :
-Giai doan 1 :

N

200

1194
98

2000

806

2 650 |

Ta co:
B, =725 mm
H’= H -200=2200-200=2000 mm
H;=200mm
b =650 mm
y,= 806 mm

2

AF, =n ij 6 b6=8 — AF, =40212.4mm’

Dién tich :
A =H’xb, + (b,- b,)x200- AF,
= 2000x650 + (725 - 650) x200 - 40212.4 =1274562.6mm”
Momen tinh vé6i ddy S,
S¢= 2000 x 650x2000/2 + 75 x 200 x(2000 - 200/2) - 40212.4x806
= 1295683468 mm’
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y) = i\g—‘j =1016mm — y," = 2000—-1016 = 984mm ,e, =1016—806 = 210mm.

I,= Hxb,/12 + H’xb,x(H’/2 -Y )+ (b, - b,)xh, /12 +(b, - b,)xh, (Y,-h,/2) AF€?

I,= 2000°x650/12 +2000x650x(2000/2 - 1016)* + 75x200°/12 + 75x200x(897.3-200/2)*
- 40212.4x210% = 4.41368.10" mm*
-Giai doan 2 :
+Dién tich: A.,=A,+nAp=A +EXA, n=—5:L
' R E, 0,0438°.f
f, =50 (Mpa)
y = 2450 (Kg/m?)
Ep, = 180.10° (Mpa)
= n=1800.10%/(0.043x2450x50"./50) =4.88
A, 5 =1274562.6 + 4.88 x7840 =1312821.8mm”
+Momen tinh véi truc 1-1 :
S; 1 =n.Ap .(dps - Yir1)
= 4,88x7840x(1194 - 949) = 9373504 (mm?)

C=4 _7mm Yy =y —c=949-7=942mm ,y; =y +c=1023mm .

2
e =¢,+c=210+7=217mm.

+Momen quan tinh tuong duong (gd2):

I, =1+ Axc” + n.Apx(y%; - y,)’

I ,=4.41368.10" +1274562.6x7°+4.88x7840x(1023 - 806)
=4.43232.10" mm*

-Giai doan 3 :

A, 3= A, +n’xbyxh,

4 15
Véi I’l'=i 0,0438" = ‘, =0,7746
Es 0, 043815 V

b, = 2700 (mm)
h, =200 (mm)
A, =1274562.6 + 0,7746x2700x200 = 1692846.6 (mm?)
+Momen tinh véi truc I1_II :
S, =n’x bxh,x(h,/2 +y," ) = 0.7746x2700x200x(200/2 + 942)
= 435851928(mm?)

C= S3_3
3
+MoOmen quan tinh tuong duong (gd3):
I 3=, + XA +10°[byh, /12 + by.hy(hy/2 + y,")7]
=4.43232.10"4+257°x1274562.6+0.7746 x[2700x200°/12 +2700x200x(200/2+685)*]
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=7.86.10"" mm*
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IIL.Tinh Ging suat mat mat:
1.Mat do ma sat :
AfPF = fP|(1_e7(kx+#a))
Trong dé :
- f,, :ing suat khi cang kéo =0.8 f,, =0.8x1860=1488 MP, .
-K=6.6x10""/mm
-u=023.

-x :1a chiéu dai b6 cdp tinh tir diu kich neo dén mit cit dang tinh us mat mat .Tinh khi
kich 2 dau :

~01L _ 01L  01L _ 0.1L
Goi 1/8 /4 31/8 /2
1
2
X Y y3 _
Ya=f
X2
X3
X4

+Vay X cua tét ca cac b6 tai MC100 déu bang khong .
+X ctia b6 tai mat cat 104 bang 1 nira chiéu dai toan bo L, cta no.

+Tinh X ctia 1 b6 tai mat cat bat ki duoc tinh gan diing nhu sau :
*Tai MC L/8:

X, = O +(y") = X, = X;.

*Tai MC L/4:

- 2
X, = X, + /(0.1 +(y, - ¥,)
*Tai MC 3L/8:

- 2
Xy = X, +(0.10)° +(y5 - v,)
a.Tinh cho b6 1;2:

X, =~/4140% +43.71? = 4140mm

X, = \/4140% + (75— 43.71) = 4140mm.

X, = /41407 +(93.75— 75)% = 4140mm.
b.Tinh cho b6 3;4 :

X, =+/41407 +65.62 = 4140mm.

J4140% + (112.5-65.62)? = 4140mm.

— J4140? + (140.625-112.5)% = 4140mm.
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c.Tinh cho b6 5 :
X, =+/41407 +218.75% = 4145mm.

X, = +/4140% + (375—218.75) = 4145mm.

X, = /41407 + (468.75—375)% = 4141mm.
d. Tinh cho b6 6 :
X, = /41407 + 468.75 = 4166mm.

X, = /41407 + (862.5—468.75)* = 4158mm.

X, = /41407 +(1078.125-862.5)% = 4145mm.
e.Tinh cho b6 7 :

X, =/41407 + 5257 = 4173mm.

X, = /41407 + (900 —525)? =4157mm.

X, = /41407 + (1125-900)? =4146mm.
e.Tinh cho b6 8 :

X, =+/41407 +546.88% =4175mm.

X, = /4140% + (937.5-546.88)2 =416 1mm.

X, = /41407 +(1171.88 —937.5) =4146mm

+a :12 tong gid tri tuyét doi cdc goc udn cta bo ct tinh tir vi tri kich dén mat cit :

a=a,—-a,.

Véi «,:1a goc tiép tuyén véi duong cong tai goc toa do .

a, :1a gbc giita ti€p tuyén véi duong cong tai toa do x .

-duong cong bo ct :
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Tinh «,,a,,a cho cic bo cép tai cdc ma
t ct cAn tinh us mat mat:

+Tinh «, cho cac bo (x=0):
4x100
41400

4x150
41400

-bo 1;2 :tg aO:#(l—?) = (1-0)=0.00966 - «,= 0.55°(do) =0.01 radian

b6 3:4: tg a :# (1—?) = (1-0)= 0.01449 — oz, =0.83°= 0.014486radian

-bo 5: tg o, = 3%88 =00.0483 — a,=2.76°=0.048156radian

-b6 6 : tg, 4X14105(§) =0.1108 — ¢,=6.325°= 0.110393radian
67 :tga, 4"112(? =0.1157 —> @, =6.598°= 0.11515radian
-b6 8 :tg, —4X1250 =0.120 — ,=6.88°=0.120017radian
41400
Lap bang :
Tén bo X(mm) L(mm) f, (mm) a, (do)
B6 1;2 0 41400 100 0.55
B6 3;4 0 41400 150 0.83
B6 5 0 41400 500 2.76
B6 6 0 41400 1150 6.325
Bo 7 0 41400 1200 6.598
Bo 8 0 41400 1250 6.88

+Tinh «, tai cac mat cat cho cac bé :
*Tai mat cat [/8 cc’) 'x:5175mm
4x100 2x5175

b6 1: stea =2t a-2%y= —0.00724 —> r. =0.415°(do).
MR ( ) 21200 21200 = & (d9)

Tuong tu ta ¢6 bang sau :

Tén b6 x(mm) L(mm) f, (mm) a, (d0)
Bo 1;2 5175 41400 100 0.415
Bo6 3;4 5175 41400 150 0.622
Bo 5 5175 41400 500 2.10
B6 6 5175 41400 1150 4.75
B6 7 5175 41400 1200 4.96
Bo 8 5175 41400 1250 5.20
*Tai mat cit 1/4 ¢6 :x=10355mm.
Teén b6 x(mm) L(mm) f; (mm) a, (do)
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Do An Tot Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt
B6 1;2 10350 41400 100 0.277
B6 3;4 10350 41400 150 0.415
B6 5 10350 41400 500 1.38
B6 6 10350 41400 1150 3.17
Bo7 10350 41400 1200 3.31
Bo6 8 10350 41400 1250 3.45
*Tai mat cat 3L/8 ¢ :x=15525mm.
Tén b6 x(mm) L(mm) f, (mm) a, (d0)
B6 1;2 15525 41400 100 0.15
B6 3;4 15525 41400 150 0.22
B6 5 15525 41400 500 0.71
B6 6 15525 41400 1150 1.59
Bo67 15525 41400 1200 1.66
B6 8 15525 41400 1250 1.72
*Tai mat cat L/2 thi tdt cd cdc b6 c6 o, =0=> a = ¢,
(+)Tinh « cho cac bé tai cac mat cat :
Cong thic: o =q,—«,
-Tai mat cat L/8:
Tén b6 a, (do) a, (do) a (do) « (radian)
B6 1;2 0.55 0.415 0.135 0.00235
B6 3;4 0.83 0.622 0.208 0.00362
B6 5 2.76 2.10 0.66 0.01151
B6 6 6.325 4.75 1.575 0.02475
B6 7 6.598 4.96 1.638 0.02857
B6 8 6.88 5.20 1.68 0.02930
-Tai mat cat L/4:
Tén bo o, (do) a, (d0) o (d0) « (radian)
B6 1;2 0.55 0.277 0.273 0.004762
B6 3;4 0.83 0.415 0.415 0.007239
B6 5 2.76 1.38 1.38 0.024073
B6 6 6.325 3.17 3.155 0.055503
Bo7 6.598 3.31 3.288 0.057357
B6 8 6.88 3.45 3.43 0.059834
-Tai mat cat 3L/8:
Tén bo a, (d0) a, (do) a (d0) o (radian)
B6 1;2 0.55 0.15 0.4 0.006977
B6 3;4 0.83 0.22 0.61 0.010641

SVTH: Phan Quang Thanh

MSYV :110502

Trwong Dai Hoc Dan Lap Hai Phong

Khoa Xay Dung

- 206 -
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B6 5 2.76 0.71 2.05 0.035761
B6 6 6.325 1.59 4.735 0.082599
B6 7 6.598 1.66 4938 0.086140
B6 8 6.88 1.72 5.16 0.090013
-Tai mat cat L/2:
Tén b6 a, (do) a, (do) a (do) «a (radian)
B6 1;2 0.55 0 0.55 0.009599
B6 3;4 0.83 0 0.83 0.014486
B6 5 2.76 0 2.76 0.048171
B6 6 6.325 0 6.325 0.110336
B6 7 6.598 0 6.598 0.115098
Bo6 8 6.88 0 6.88 0.120017
e Tinh ting suat mat mat do ma sat tai cac mat cat lap thanh bang:
a.Mat cat L/8:
X §
Bo| L Foi K (L/2) H a g Gerua | ] _gbeua (ﬁ;;)
1;2|41400.64| 1488 | 6.67x107 | 20700.32 | 0.23 | 0.00235 | 0.98575 | 0.01425 | 21.1968
3;4|41401.45| 1488 | 6.67x107 | 20700.73 | 0.23 | 0.00362 | 0.985466 | 0.014533 | 21.6252
5 |41416.10| 1488 | 6.67x107 | 20708.05 | 0.23 | 0.01151 | 0.983675 | 0.016324 | 24.2913
6 |41485.18| 1488 | 6.67x107 | 20742.59 | 0.23 | 0.02475 | 0.98066 | 0.01933 | 28.7755
7 |41492.75| 1488 | 6.67x107 | 20746.38 | 0.23 | 0.02857 | 0.97997 | 0.02020 | 30.0606
8 |41500.64| 1488 | 6.67x107 | 20750.32 [ 0.23 | 0.02930 | 0.97963 | 0.02036 | 30.3092
Af e 199.0806
Af . /8 24.8850
b.Mat cat L/4:
Bs | L o K ( Ij/2) a a | e ¢ |1-e e Ay (MPa)
1;2 | 41400.64 | 1488 | 6.67x107 | 20700.32 | 0.23 | 0.004762 | 0.98520 | 0.01479 | 22.0103
3:4 | 41401.45 | 1488 | 6.67x107 |20700.73 | 0.23 | 0.007239 | 0.98464 | 0.01535 | 22.8456
5 |41416.10 | 1488 | 6.67x107 |20708.05 | 0.23 | 0.024073 | 0.98083 | 0.01916 | 28.5146
6 |41485.18 | 1488 | 6.67x107 |20742.59 | 0.23 | 0.055503 | 0.97374 | 0.02625 | 39.0604
7 |41492.75 | 1488 | 6.67x107 |20746.38 | 0.23 | 0.057357 | 0.97333 | 0.02666 | 39.6818
8 | 41500.64 | 1488 | 6.67x107 |20750.32 | 0.23 | 0.059834 | 0.97277 | 0.02722 | 40.5105
Af e 237.4791
Af,. 18 29.6848
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Thuyét Minh
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c.Mat cat 3L/8:
X - . Af
B6 - foi K H a g Gruas | g gboue PF
5 P (L/2) (MPa)
1;2| 41400.64 | 1488 | 6.67x107 | 20700.32 | 0.23 | 0.006977 | 0.98470 | 0.01529 | 22.7546
3:4] 41401.45 | 1488 | 6.67x107 |20700.73 | 0.23 | 0.010641 | 0.98387 | 0.01612 | 23.9916
5 141416.10 | 1488 | 6.67x107 | 20708.05 | 0.23 | 0.035761 | 0.97820 | 0.02179 | 32.4328
6 | 41485.18 | 1488 | 6.67x107 | 20742.59 | 0.23 | 0.082599 | 0.96770 | 0.03229 | 48.0622
7 | 41492.75 | 1488 | 6.67x107 | 20746.38 | 0.23 | 0.086140 | 0.96690 | 0.03309 | 49.2381
8 | 41500.64 | 1488 | 6.67x107 | 20750.32 | 0.23 | 0.090013 | 0.96604 | 0.03395 | 50.5230
Af o 273.7485
Afor 18 34.2185
d.Mat cat L/2:
X - . Af
B6 . f K u a g xrua | g PF
5 P (L/2) (MPa)
1;2| 41400.64 | 1488 | 6.67x107 | 20700.32 | 0.23 | 0.009599 | 0.98411 | 0.01588 | 23.6373
3:4| 41401.45 | 1488 | 6.67x107 | 20700.73 | 0.23 | 0.014486 | 0.98300 | 0.01699 | 25.2857
41416.10 | 1488 | 6.67x107 | 20708.05 | 0.23 | 0.048171 | 0.97541 | 0.02458 | 36.5815
41485.18 | 1488 | 6.67x107 | 20742.59 | 0.23 [ 0.110336 | 0.96249 | 0.03750 | 55.8022
41492.75 | 1488 | 6.67x107 | 20746.38 | 0.23 | 0.115098 | 0.96154 | 0.03845 | 57.2191
41500.64 | 1488 | 6.67x107 | 20750.32 | 0.23 | 0.120017 | 0.95940 | 0.04059 | 60.4087
Af o 307.8575
Af o /3 38.4821
SVTH: Phan Quang Thanh Truong Dai Hoc Din Ldp Hdi Phong
MSV :110502 Khoa Xay Dung - 208 -




Do An Toét Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt

2.Mat do truot neo :

AfPA = A_L* EP

Itb
Trong d6 : Lay AL =6mm/1neo= 2neo, AL =2x6 =12mm.
E, = 197000 MP,
|, =41437.4mm
. bx2
41437.4
3.Mat do nén dan hoi bétong (méi lan cang 1 b6 )

_(N-D, E,
A‘I:PES_ N *g* cgp

Suy ra : Afy, x197000 = 57.05MP,

Trong d6: N=8 bo
E, =4800,/ f, ,v6i f, =80%f_ =0.8x40 =32MP,.
f,: cudng do bé tong ldc cang.
E, = 27153 MP,
fo, =0.8f,, =0.8x1860 =1488 .
.4 0N sudt tai trong tam ct do luc cang dd ké dén mat us do ma sit +tut neo
va do trong .
-Luc cang : P = I‘pi — @fop + Af,, XA XCoSQ® .
Trong dé :
! :12 géc trung binh clia tiép tuyén véi cdc bé tai mat cit tinh todn
3.1.Luc cang p; tai cac mat cat la :
a.MC Goi :
P = 1488-57.05 x7840x0.998 =11196210.7N .

Véi a!®=(0.55x2+0.83x2+2.76+6.325+6.598+6.88)/8=3.16 = cos " = 0.998 .
b.MC L/8:
P = 1488—-(24.88+57.05) x7840x0.999 =11012565.21N

Véi ) =(0.415x2+0.622x2+2.10+4.75+4.96+5.20)/8=2.38 = cos c” = 0.999..
cMCL/4:
P = 1488-(29.68+57.05) x0.999x7840 =10974970.84N .

Véi al=(0.277x2+0.415x2+1.38+3.17+3.31+3.45)/8=1.41 = cos c” = 0.999..
d.MC3L/8 :
P = 1488 (57.05+34.21) x0.999x7840=10939491.16N .

Vé6i o) =(0.15x2+0.22x2+0.71+1.59+1.66+1.72)/8=0.80=> cos a” = 0.999.
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e.MCL/2:
P = 1488—(57.05+38.48) x1x7840=10916964.8N

3.2.Tinh f_, cho cac mat cat :

fogp = _B —&xeg +%Xeg
AQ I g I g
Véi M, :momen do trong luong ban than g, tinh theo TTGHSD.
-Tai MC Go6i :(M; =0).
_11196210.7 11196210.7x210°
P 12745626  4.41367x10"
-Tai MCL/2 :
_10916964.8 10916964.8x760> N 4893.47x10° x760
cop 713362.6 2.70697x10" 2.70697x10"
Vay mat do nén dan hoi bétong ( Af,.) la:

= —7.66MP,

= —38MP,

-MC Goi :
8-1)x197000x|-7.66
A, = &Y A 24.3MP, .
2Xx8x27153
-MCL/2:
8-1)x197000x|—38
A, = &Y -4 =120MP,.

2x8x27153
4.Mat us do co ngot bétong (kéo sau):
-Tai tat ca cdc mat cit nhu nhau :
Afpy = 93—0.85H ,v6i H do 4m =80%.
Af s = 93— 0.85%0.8 = 25MP,.
5.Mat us do tir bién bétong.

Afper =12.0f,,, —7.0Af,, > 0.

cdp =
Trong dé :
- fgp:1a us tai trong tam CT do luc nén R, (da ké dén mat do ma sét,tut neo va
nén dan hoi ),va do trong luong ban than.

-Tinh lyc P cho cdc mat cat :

P o= Fo — (Afpr + Afpy + Afpeg * Aoy *cosar.
*MC Goi :
P =[1488—(57.05+24.3)]x7840x0.998 =11006079.73N .
Af 4, =0 ,vi momen = 0.

11006079.73 11006079.73x210°

o = — =—9.73MP,
1274562.6 4.41367x10
— Af,2=12.0x9.73=116.76 MP,..
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GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt
*MC L/2 :
P =[1488-(38.48+57.07 +120)]x7840x1 =10097164.8N
Suy ra MC L/2:
10097164.8 10097164.8x760° 4893.47x10°x760
cgp - 1 + ' = —2198Mpa .
713362.6 2.70697x10 2.70697x10
Af 4, : us do tinh tdi 2va finh tdi 3 gay ra :
M , M, +M )
Afcdp = | 2 (dps - yt 2)+3—Ip(dps - yt 3)'
c_2 c_ 3
6 6
_ 3888X1011 X801+ (531.34+548.i8)x10 X1015 =4.83 MP,
2.964x10 6.93x10

M,=1829.09x10° MPa
M, = 442.53x10° MPa
M,;=239.5x10° MPa
I. ,=2.964x10" mm*
Y," =949mm
I, ;= 6.93x10"" mm*
Y;" = 685mm
D, =1700 mm
Af 4, : us do tinh tai 2 gay ra .

Af oy =12.0x21.98— 7%9.56 =196.84MP,

Mitcit | Af,.(MPa) | Af,(MPa) | Af (MPa) | Af, (MPa) | Af,e(MPa)
Goi 0 57.05 9.73 0 116.4
L/8 24.88 57.05 26.9 4.83 300.32
L/4 29.68 57.05 24.08 6.88 23835
3L/8 34.21 57.05 21.89 8.62 202.98
L/2 38.48 57.05 21.93 9.56 215.81

6.Mat iing suat do chung cot thép :
Afpg = My +Afpr, .

-Cang sau gan ding : Af,; =0.

-Tinh :
Afpe, =0.3x[138—0.3Af . —0.4Af s —0.2X(Afpgs + Afpee)].
*MC Goi :
Afpg, = 0.3x[138 —0.3x0 — 0.4x24.3 - 0.2X(25 +116.4)] = 30MP, .
*MCL/2:
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Af o, =0.3x[138 —0.3x38.48 - 0.4x120 - 0.2X(25 + 215.81)] = 9.08MP,

e Mat mat tic thoi :

Téng hop cac iing suiat mat mat

Afpry = Afpp + Afpy + Af o

Mt cat Af - (MPa) Af,,(MPa) Af s (MPa) Af o7, (MPa)
Goi 0 57.05 24.3 81.08
L/8 24.88 57.05 95.8 177.73
L/4 29.68 57.05 84.16 170.89
3L/8 34.21 57.05 74.68 165.94
L/2 38.48 57.05 120 215.53

e Mat mat theo thoi gian : Af,,,

= Afpsg + Af g + Afpp

Mat cét Afn(MPa) Af . (MPa) Af,.(MPa) | Af,., (MPa)
Goi 25 116.4 30 171.4
L/8 25 300.32 8.14 333.46
L/4 25 238.35 12.82 276.17
3L/8 25 202.98 15.57 243.55
L2 25 215.81 9.08 249.89

.

e Toéng mat mat: Af,, = Af,, +Af,,

Tiét dien Af,. (MPa) Af.( MPa) Af.. (MPa)
Goi 81.08 171.4 252.48
L/8 177.73 333.46 511.19
L/4 170.89 276.17 447.06
3L/8 165.94 243.55 409.49
L/2 215.53 249.89 465.42

IV.Kiém toan theo TTGH cuong do 1 :
1.Kiém tra sic khang uén :

Do ta ¢6 bé tong ban mat cau va bétong dim c6 cudng do khac nhau nén ta quy doi
bétong mat cdu vé bétong 1am dam.Ta chi quy déi theo chiéu rong ban canh chit khong

quy déi chiéu cao ban canh.

g .. E
Hé s6 quy doi n = E—D

=>NnN=—

B

ED 0,045\ [fre  ffoe

ST N

b,= 0.7746x2700= 2091.42mm

,fBO 0,7746
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Xem ti€t dién la tiét dién chit T
*Kiém tra MC L/2 (b6 qua cét thép thuong):
V1 tri truc trung hoa :

+Gia thiét truc trung hoa qua canh :

2700 ,
1 0.85fc

[ Q/2

hf

bw

AF

*T yan Posfos

hd

Yp

Lk 850 )
C = APS fpu
. f
0.85f. Bb+ kA, =
dp
h;=400mm

A, = 7840(mm?)
f,, = 1860 (Mpa)

Blzo,ss-ﬁ. f —28

=0.85-0.05/7(50-28)= 0.69
£’ =50
d,, = 1700 (mm)

f
k =2(1.04—-")=0.28

pu

C= 7840x1860 =5 = 146.4mm< h;= 400mm
0.85x0.85¥50x2700-+0.28X7840K

+Gia thiét truc trung hoa qua canh :
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+Stc khang danh dinh cua tiét dién :
M, = A, fosx(d, —%) +(b-b,)xhx0.85xf,’x(h,/2 - a/2) ,
a = B xc=0.85x146.4 =124.44mm.

c 124.44
fos = f,(1—k—) =1860x(1-0.28x
PS pu( dp) ( 1985

) =1827MP,.

M, =7840x1827x(1700 - 145'4) + 2450x400x0.85x50x(? - %)

=2.8935.10" Nm = 28935KN.m
+Kiém tra: M, <oM_,p=1LM, =M,, =1997251KN.M — dat .
2.Kiém tra ham luong cthép toi da :

230.42.
d

c

d - Pos Tos, _ 7840x1827x1700
AT 7840x1827

C=146.4mm <0.42d.=0.42x1700 = 714mm —>dat .
3.Kiém tra ham luong cthép toi thiéu :
M, >min §2M_,1.33M,,
Trong do :
M_, :momen bat dau gay nit ddm BTDUL tic 1a khi d6 us bién dudi dat tri s6
uskéokhiuonla: f, =0.63,/f, =0.6350 = 4.45MP,.

-Phuong trinh M, véi tiét lién hop cang sau (3 giai doan).

=1700mm.

Pe M., +M,))+M
P _Re d+&yld+'l\"zyg+( 3 I'P) “‘yg+A|Myg=4.45Mpa

92 c c
+P, = (0.8f,, — Afor)Avs , Afpr = Afyr, + Afr, = 465.42MP,.

+ M, :momen MC L/2 do tinh tai 1 = 7391.62 KN.m(TTGHSD).

+ M, :moémen MC L/2 do tinh tai 2 = 3888.63KN.m.

+M,, :mémen MC L/2 do tinh tai 2(khong c6 16p phu)= 1013.4KN.m.
+M,, :moémen MC L/2 do 16p phu = 548.48KN.m

rA|y1|

g 9 gl

+M, = 1.25xM,, +M,, mg, =(1.25x2948.9 + 2002.1)x0.65 = 3697.3KN.m.
+AM :1a phan momen thém vao dé tiét dién bat dau nut.
P =(0.8x0.9x1860 — 465.42)x7840 = 6850435.2N.

*Thay céc s6 lieu MC L/2 vao phuong trinh d€ tinh AM .

4.45— — 6850435.2 6850435.2X17160 1010+ &6211 « N &6311 1051
713362.6 2.7069.10 2.7069.10 2.96443.10
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GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt
N (1013.4+548.48 +1i3697.3) 1438 + AM  x1438
6.93447.10 6.93447.10

AM = 1.6140.10""M.mm=16140 KN.m
—-> M, =AM +M,; +M,, + M + M, =31666.03KN.m
M, =M,, =19972.51KN.m
+Kiém tra : M, = 31666.03KN.m >min 1.2M_,1.33M,
>min{37999.24 ; 26563.43KN.m }
— @M, = 29348 > 26563.43KN.m — dat.

4. Kiém tra sitc khang cit cua tiét dién :
-Tinh cho tiét dién ¢ gan goi :
Sttc khéang cat tiét dien =gV, ,v6i ¢ = 0.9
V. :stic khang cét danh dinh .
Ve +Vs +V,
V, =min ,
0.25fh,d, +V,
V. :stc khéng cat do bétong.

V,=0.083 4,/ .b,d,.
:stic khang cat do cot dai .
V = A, f,d, (cot g +cot ger)sin
S SV
SV = A f,d, cot g® ‘
SV
V, :stic khdng cat do c6t thép DUL (xién):

V.

S

,V6i o = 90° (gbc cot dai )

V, = fiAgsina ,véi f:cudng do tinh todn CTDUL.
o :goc trung binh .
Trong cac cong thic trén :
b, :1a chiéu day nho nhat cta suon dam -dau dam b, =b, =650mm.

d, :chiéu cao chiu cat c6 hiéu cua tiét dién —khoang cach hop luc trong mién chiu

\
nén va kéo cua tiét dién .
Pau dam:
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hf=200

dp

2000

806

L 650 L

+gan ddng chiéu cao mién chiu nén ,l1ay bang chiéu cao mién chiu nén MC L/2.

C=146.4—d,=d, —% = 2000—806—? =1120.80mm .

d,—<=1120.80
2

Mat khac d, = max40.9d  =1074 —d, =1573mm.
0.72h =1573

A, :dién tich tiét dién c6t dai trong pham vi 1 budc dai :

I e

L iy coOt dai 2 nhanh

e e

Trong d6 v6i L= 42m —dau dam b, =650 —>cot dai ¢ =16 - 4 nhanh .1 nhanh

_TId?  3.14x16°
4

+ f, :cuong do cot dai =400MP,.

- f, =201.1mm? — A, =4x201.1=804.4.
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+S, :budc cot dai (khoang cach cac cot dai )
+ S :1a hé s6 tra theo bang lap san.
+®: la goc cua ung suat xién tra bang .

3 2 ~ N e L, C 1N V N
*Pé tra bang tim £ va® phai tinh 2 thong so6 1a f_ va g,.

c

-v6i V 1a ting suat cat :

VU
" pxb,xd,
V, :12 lyc cat tinh toan theo TTGHCD 1,4 =0.9.
. M,/d, +0.5V, cotgdb'
' E, A

M, :1a momen udn tinh theo TTGHCD1.
Nhu vay d€ tra bang tim @ phai tinh ¢, —d€ tinh &, phai biét ® .Vay phai thir dan

theo trinh tu sau :

a.Tur biéu do bao momen va luc cit :

»—0.11=4140 —~

- Mu Mys

Qv

Vs

[

- M, vaV, lay cach tim goi 1 doan d, .
Véi: M,, =11591.0KN.m
Vi =987.82KN.m.
V,, =814.61KN.m
d, =1573mm.
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M, = Mg xd, = 15911573 - 4404.02KN ..
0.1 4140
V., -V _
V, =V, +—— xd, =814.61+ 987'8514314'61*1573 =880.42KN .

0.1
b.Tinh ting suat cat :

3
V% 880210 oo
oxbxd, 0.9%650*1573
V0% 50,
f 50

c

c.Gia thiét @, = 40°,cot g®, =1.192 —tinh ¢, .
~11591*10° /1573 +0.5*880.42.10°*1.192

g, =5.1.107.
' 197000*7840
Y 002
Theo { f. . Tra bang — ®, =28.75°, 8, =3
g, =5.1110°

+s0 sénh @, vd ®; khdc nhiéu — 1am lan thi 2 : cot g28.75° =1.823 .

e - 11591*10° /1573+0.5*880.42.10° *1.823

=5.20.10"°.
% 197000* 7840

Theo \f/_ va g, —trabang — @, =29.19° va p,=28.

Vay s6 liéu dé tinh : ®=29.19° va #=28.
d.Bé tri cot dai trude roi kiém tra :
Budc dai :

S < Af, 804.4* 400

vs = =843.44mm .
0.083,/f.b, 0.083*+/50 *650

V, =1741KN < 0.1fc'bvdv =0.1*50*%650*1573=5112KN nén —
S, <min(0.8d,;600mm).
Vay S, <600mm —chon c6t dai ¢16 —4 nhdnh S, = 300mm —kiém tra .
V. =min ¥, +V, +V, va 0.25 f.b,d ) =7278 KN .
+V, =0.0834,f.b,d, = 0.083*2.7*/50x650x1573= 16.20KN .
+V, = fAgsina, .

-Tinh géc «,, cua cic bd cdp tai x =d, =1573mm.

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
MSV :110502 Khoa Xay Dung -218 -



Do An Tot Nghiép Thuyét Minh

GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt
+bo 1:tga = ﬂ(1—2) _ 410 @a- 2)(1213) =0.01—> o, =0.6120°.
I I 41400 41400

Bo6 L,(mm) fi(mm) x(mm) tga a(do)
1,2 41400 100 1213 0.0100 0.57
34 41400 150 1213 0.0136 0.78

5 41400 500 1213 0.0452 2.60

6 41400 1150 1213 0.1046 6.00

7 41400 1200 1213 0.1091 6.25

8 41400 1250 1213 0.1136 6.51

Tuong tu cho céc b6 khac
—>a, = 2(0.57+0.78)+2.60+6.00+6.25+6.51 /7 =3.43° —>sina, =0.06.

V, = (0.8, — Afo;) Aug sin oz, = (0.8x0.9x1860 — 398.77)x4836x0.06 = 442KN.

Cu6i cung kiém tra stic khang cit :
V, =1144KN <0.9(V, +V, +V,) = 0.9(265+1079 + 442) =1607KN — dat.

V.KIEM TOAN THEO TTGH SU DUNG :
1.Kiém tra tng suat MC L/2 (giira nhip ):
1.1.giai doan cang kéo cot thép (ngay sau khi dong neo):
+cudng do bétong: f, =0.8f, = 40MP, .
+cudng do ctdul : f, =0.74f , = 0.74x1860 =1376.4MP,.
+ A, =713362.6mm’
+1,=2.7069*10" mm*,e, = 760mm, y;' =1010mm, y," =990mm, M, = 4893KN
a.Kiém tra ing suat bién du6i (us nén):
P Pxe,

, M
A%y My

A |

9 g g

P = (f,, — Afpry) An = (1376.4—251.53)* 7840 —8818980.8N

<0.6f, =19.2MP,.

fbd =

8818980 8818980*760 4893*10°
i = - 71010+ ————
713362.6  2.7069*10 2.7069*10

*1010| =|-19.11 < 0.6 f;; = 24MP, .
b.Kiém tra ng suat bién trén :
P |eg . M . <1.38Mpa
fbtrz_A_l+|_y1 _I_lyl .
. o o <0.25, f, =1.77
Thay so :
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_ 8818980 N 8818980*760*940 4893*10°*990
o 713362.6 2.7069*10" 2.7069*10"

1.2.Giai doan khai thac (sau mat mat toan bo):

—5.74MP, <1.38 — dat

a.kiém tra ing suat bién duéi :
fpi =0.8 fpy =0.8*%0.9*1860 =1339.2MP, .

ye nén : P =(f, —Afor) Au = (1339.2 — 465.42) * 7840 = 6850435.2N .

' Pe M, +M +M .
fbd:—i— 179 g9 +&yld+M2yf+( P ht)ySSO.S\/?C:S.M.
Ag I g I g1 I 92 IC

6850435.2 6850435.2*760 4893*10°
o == - 7 1010+ ——————
713362.6 2.7069*10 2.7069*10
3888.63*10° (1013.40 + 548.48 + 4369) *10°

5 1051+ o
2.96443*10 6.93447*10

—0.88MP, <0.5[f, =3.54

—dat.

*1010+

*1438

b.Kiém tra iing suat bién trén : y;" =990mm, y; =949mm, y; =562mm

P Pe M M M .
fow = |-+ W~ — Y, — Y| <0451, =0.45%50 = 22 5MP, .
A, I I, I,
_| 6850435  6850435%760 , oo _ 4693.1.10°*990  3888.10° o 3902.3.10° 9
ol 713362.6  2.7069*10% 3.064510" 2.96443.10" 5.2257085.10"

<0.45 fcl =0.45*50 = 22.5MP,

=|-21.4MP,| < 22.5MP, —> dat.
2.Kiém tra us mat cat goi :
2.1.Giai doan cang kéo :

P =(f, —Af,)Agcosag
-Trong do :
+ a'éb =(0.55x2+0.83x2+ 2.76+ 6.325+ 6.598+ 6.88) / 8= 3.065d0
—cosay =0.999.
+P = (f; —Afor,) As COS@® = (1488 — 251.53) *7840*0.999 = 9684230.87N
+ A, =1274562.6mm?, || =4.41368x10" mm* e, = 210mm, y;" =984mm, y; =1016mm,M =0

a.Kiém tra us bién dudi :
*
f, = 004230 96842307210, o) 1 3 06MP,|<19.2MP, > dat.
1274562.6 4.41368x10

b.Kiém tra thé trén :
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R Pe, » 9684230 9684230*210

f

*1016 =-2.91IMP, (nén)< f, —dat.

btr — 1 - + 11
Ag |g 1274562.6  4.41368x10

2.2.Giai doan khai thac:
P =[1339.2—(81.08+171.4)]*7840*0.999 = 8511364N .

I, =7.8610"mm* ,y) =685mm,y; =1280mm.

a.Kiém tra us bién dudi :

P _% d 8511364 8511364*210

fog =——

A1, P T 12745622 7.86+10"

9

*1251=—-7.0MP, — dat(nén).

b.Kiém tra us bién trén :

P P gt 8511364 8511364*210
fbtr:——'+—y2 =-- + 11
Ag | 9 1274562.6 7.86*10

*1280 = —12.0MP, — dat(nén).

VL.Tinh D¢ Vong Két Cau Nhip:
1.Kiém tra d¢ vong do hoat tai :
+Tinh do vong mat cét c6 toa do x do luc p ¢6 toa do a,b nhu hinh v .

P

4{\ X 4D i}

—a o
L

_ pbx
6.E..1_.

Y (I* -b* —x%)

+So do6 chat tai tinh do vong do xe tai 3 — truc:

Pi P2 P3

a o)

p, =145x10°N, p, = p,, p; = 35x10°N —>tinh do vong khong c6 hé s6 :
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+ Do vong MC giita nhip L/2 do cac luc
p, = b=20700+4300=25000mm,x=20700mm.
145x10° x25000x20700x(41400% — 25000% — 207007)
6x30358x3.473722x10" x41400
+P¢ vong MC L/2 do p, >

3 3 3
o R 14500°x41400 _20.32mm.
48|, 48x30358x3.473722x10

Yo —18.92mm.

+P¢ vong MC L/2 do p, —b=16400mm, x=20700mm.

g5 = 35x10°%x16400x20700x(41400° —16400° — 20700?)
) 6x30358x3.473722x10" x41400

+P6 vong cac dam chu coi nhu chiu luc giong nhau Khi chat tat ca cac lan xe .
B, =@=3.1=3 lan .

3500 3500

-hé s6 xung kich (1+IM)=1.25.

+Po vong 1 dam chu tai MC L/2 :

=4.61mm

-s6 lan xe : n, =

Py P2 P3
y = " +y™ +y™)n, x1.25, vGi n=s6 dam =6.
n

 — (18:92+2032+4,61)x3
6

x1.25=27.40mm.

+Kiém tra: y < ixI — 27.40< 41400 _ 51.57mm — dat.
800 800 '

2.Tinh do vong do tinh tai luc cang trude va do vong (MC L/2):
2.1.D0 vong do luc cang ctdul:

Sw.l*
Aoy, =~
Pt BB4AEl,

Trong d6: w=2P¢ e—e =760mm, 1, =2.7069x10"mm".

ope
p=(0.8f,, —Afo;) Ay = (0.8X1860 — 465.42)x7840 = 8017027N .
. 8x8017027x760

414002

4
N 5x28.43x41400 _ _132.33mm.

PUL ™ 384%30358%2.7069x10™
2.2.D¢ vong do trong luong ban than dam(giai doan 1):do g, =22.84N/mm

=28.43.
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Ag, =D gl  5x22.84x41400*
' 384 E.l, 384x30358x2.7069x10"

2.3.D¢ vong do tinh tai 2 : g, =6.58+2.56 =9.14N / mm.

=86.31mm.

4 4
ag, = 5 G 5x014x41400

= . = =14.65mm.
384 E.I_  384x30358x2.96443x10"

*P¢ vong do luc cang +tinh tai :goi 1a do vong tinh y, .
y; =—132.33+86.31+14.64 = -31.37mm.
Vay dam c6 do vong khi khai thac 1a :31.37mm.
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CHUONG III: TINH TOAN TRU CAU

I. SO LIEU TiNH TOAN:
I.1. Yéu ciu thiét ké :
- Tinh todn tru T1 : phuong an 1 .
- Tai trong : HL93,do nguoi 300(kg/m?)
- Két céu nhip trén tru :
+ Nhip trdi  : dam bétong CT dai 42m : I, = 42 (m)
+ Nhip phai : dam bétong CT dai 42m : 1, = 42(m)

- Kho céu:
B=(11+2x1.5) = 14 (m)
- Mit cit ngang gdm 6 dim BTCT céch nhau 2,7 m.
- Song thong thuyén cap IV.
1.2. Quy trinh thiét ké :
- Quy trinh thiét k& 22TCN 272-05.
1.3. Kich thuéc tru : (don vi cm)
So do cdu :

@’HH—\

mewwmmw[ fmwmwwmwwﬁi
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So do tru :

MAT CAT TAI TRU T1

MAT BEN TRU T1

250+ 100+—+—270—+—270——270—+—270—+—270—+—+100
) | (60 60+ 60 60+ 60 0 |
o (@]
S L 8ot - 8+ -

Il o
4 E 640
S Q
L 1l | 1Tl
MM*3;00M1 00 10 400 400

1.Vi tri cao do :
-Cao do MNCN: +10.0 m
-Cao do MNTT: +6.0 m
-Cao d® MNTN: +5.0 m
2.Cac 16p dia chat :
-Lép 1 : bat A Sét.
- Lop 2 : bat Sét Déo.
- L6p 3 : bat Sét Déo Ciing.
- L6p 4 : Dat Sét Cing
3.Tai trong tac dung :
3.1. Tinh tdi_tdc dung (khong hé so):
3.1.1. Tinh tai Theo phuong doc cdu :

+V_% :phén lyc g6i trdi do trong luong k/c nhip(KN). ‘
Vi |V

+V, :phan luc g6i phai do trong luong k/c nhip (KN).

+V[, :phéan luc géi trdi do 16p phi (KN).

+V,,, :phan luc goi phai do 16p phii (KN).
Véi
- g\ :trong lugng k/c nhip trdi (khong ké 16p phti)/1m dai ciu (KN/m).

- 0. :trong lugng k/c nhip phai (khong ké 16p pht)/Im dai cau (KN/m).
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- gy, :trong lugng 16p phu —nhip trdi /1m.(KN/m)
- gdfw :trong luong 16p pht —nhip phai /1m.(KN/m)

Tinh tai tdc dung lén tru c6 thé chia thanh céc tai trong nhu sau:
a. Tinh tdi bdn than tru :

Bao gom toan bo tai trong ban than ctia két cau tru ciing nhu cia bé méng.
Cong thtc xac dinh: P, =V, y,
Trong do:
+ P, : tai trong ban than thanh phan thit i cua tru
+ V, : thé tich khai thanh phén thit i clia tru
+ 7, trong luong riéng tuong tng thanh phan thi i.
-Trong luong (mil tru +da tang):
+ Khéi luong mii tru V,_ =15.5x1.5.2.0 - 2(2.8x0.75x0.5x2.0) = 42m’
P.. =Vxy,, =42x2.5=105T =1050KN
-Trong lugng phan than tru (tir I-I dén II-11) :
+Khoi lugng than tru : V,=(6.4x1.8+3.14/4x1.8%)x13.0 = 159.24(m’)
P, =Vxy,, =159.24x2.5 =398T =3980KN .
-Trong luong bé méng :
+Khoi lugng méng tru : V, =4x2.5x8 = 80(m”)
P, =V, Xy, =80x2.5=200T =2000KN

b. Tinh tai két cdu phdn trén:

- Tinh tdi phdn I: bao gom trong luong ban than cta két cdu nhip dam g, = 22.84 KN/m

- Tinh tdi phdn 2: bao gdm toan b trong lugng ban than ctia cic cac 16p pht mat cau, lan can,

g0 chén ciing nhu mot so6 thiét bi, cong trinh phuc vu trén cau
+Tinh tai dim ngang, ma&i noi, lan can: phan bd déu trén toan chiéu dai dudng anh hudng véi
cuong do g,, = 19.55KN/m
+Tinh tai 16p phtt mat ciu: phan bg déu trén toan chiéu dai dudng anh hudng véi cudng do
2, =8 ,= 2.56 KN/m
= g" e =22.84+19.55 = 42.4KN/m
= g' e =22.84+19.55 =42.4 KN/m
= gpw = 2.56 KN/m

Vi =g b _54.4x%2 _g90.4KN
2 2
|
Voo =0pe — = 42.4x4—22 =890.4KN .

Vow = Qw5 = 2.56x4—22 =53.76KN

|
Vo = 90w Ef = 2.56x4?2 =53.76KN

4. Hoat tai thang ding :
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4.1.Doc cdu :
+V,; :phén luc goi trai do hoat tdi .
+V,! :phan luc goi phai do hoat tai .
*To hop :

43004300,

Y3 Y2 \qoq
42m : 42m |

-Do xe tai 3 truc :
(VASSAVARS anmLX(l-l-%)X}/L J45(y, +y,)+35y,
Trong do6 :
+y, :hé so tai trong xe tai tk ,, =1.75.
+IM:luc xung kich ctia xe ,khi tinh mé tru dac thi (1+ %) =1.25

+0N, :s0 lan chat tai .
+m, :hé¢ s6 lan xe. > 1 lanxe m =1.2.
2lanxe m_=1.
= V. =2x1x1.25x1.75x 145(1+0.56) +35x0.72 =1100KN

* Truong hop chdt tdi cd hai nhip (2 lan xe ):

(vi hai nhip giong nhau 1" =1" =42m —>tinh cho V, (max) )
Truong hop V,,(max) :

35 145 145 35 145 145 qng=3KN/m
300} 4300% 15m 4300} 4300¢
LA A b b ] Qeeskm
bhdddbebbddddiebbdddiesbddidibe 3 papvn

4 Y5 Yo
| Y1 Y2 ey |
| 42m 2 42m |
+V,, :do xe tai 3 truc :
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r IM -
Vhtt :VhI = 0'ganxmLX(1+ﬁ)X7/Lx l45(y2 +Y;tYs+ ye) +35(y1 + y4)_

— V" = 0.9x2X1X1.25X1.75X 145(0.56 +1+0.54 +0.438) +35(0.72 +0.93) =1676KN
+V,, :do tai trong lan :

VN =0.9xq,, XIxn xm, Xy, = 0.9x9.3x(42 +42)x2x1x1.75 = 2460.78KN .
+V,, :do tai trong nguoi :

Vie? = 0.9x0, XIxn_xm Xy, = 0.9x3x(42 +42)x2x1x1.75 = 793.8KN

4.2. Phuong ngang ciu (gom 6 dam T dat cdch nhau 2.7m) :
-Gin ding xem nhu cdc tai trong truc ti€p tdc dung lén mii tru ,tuy theo ciu tao mat cat

ngang — c6 cédc so do tac dung cua tai trong :
a. Chdt 2 lan xe +2 lan nguoi :

I Bx=|11m
Bn=Tm jﬁk@é k 1.8 F—12—F 1.8 F o.of iBnﬂ m
0.25 qLN 1 0.25
[ r

E@D}%iiiiiiiiiii AIIIIL 13
] V
Go chin banh Ln v
VTr ;&
Ta tinh :
B

X

e, = ?—0.6—1.8—0.6 =2.5m

b.Chdt 2 lan xe +1 lan nguoi :

: Bx=11Tm
Bn=1m 6 1.8 Lok 1.8 k0. Bn=Tm
o.25jg;0 ’ ’ | | quLN FF— 025
MI%LLJ,J,LJ,J,LJ?LJ,(
v
Gochanbinh Vv
Vir X
€n
Ta tinh :
B
e, =?X—O.6—1.8—0.6= 2.5m
en=i+0.25+ﬂ=6.5m
2 2
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5. Luc ham xe (luc nam ngang theo phuong doc cau): W, (c6 hé so6).

- DPuoc 14y theo diéu 3.6.4 (22TCN 272-05)
- Luc ham xe duoc truyén tir két ciu trén xudng tru qua goi dd. Tuy theo ting loai gbi ciu va

dang lién két ma ti 1é truyén cta luc ngang xudng tru khac nhau.Do cdc tai liéu tra cttu khong
c6 ghi chép vé ti 1¢ anh hudng clia luc ngang xuong tru nén khi tinh todn, 14y ti 1é truyén bang
100%.

- Luc ham duoc 14y bing 25% trong lugng cua céc truc xe tai hay xe hai truc thiét k€ cho moi
lan dugc dat trong tat ca céc lan thiét k& duoc chat tai theo diéu 3.6.1.1.1 va coi nhu di ciing
mot chiéu. Cac luc nay dugc coi nhu tdc dung theo chiéu nam ngang cdch phia trén mat dudong
1800mm theo ca hai chiéu doc dé gay ra hiéu tng luc 16n nhat. Tat ca cac lan thiét k€& phai
dugc chat tai déng thdi d6i v6i cdu va coi nhu di cing mot chiéu trong tuong lai.

- Phai dp dung hé s6 lan quy dinh trong diéu 3.6.1.1.2

+W, :dat cdch mat duong 1800mm.

W, =0.25> p,).n.m,
Trong do6:
Z p; :1a tong trong luc cla tit ca cdc truc xe tai 3 truc.
+Néu doc cdu chi xép 1 xe thi Y p, =35+ 2x145 = 325KN .
+Neéu doc cdu xép 2 xe téi thi : Y. p; = 0.9x325x2 = 585KN .
= W, =025(>_ p;).n_.m_=0.25x585x2x1 = 292.5KN

6. Luc gi6 (gié ngang ):
6.1. Doc cdu :
a. Gio tac dung lén tru :
W, =0.0006 V>.A.C, >1.8.A(KN)
Trong do6:
+ A :Dién tich chin gi6 (m?)

+C, :H¢ s6 can véi tru dac C, =1.
Vi dién tich chan gi6 thay d6i — chia nho dé tim trong tam .
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
T6c do gid thiét k€ V phai dugc xac dinh theo cong thic:
V=V, xS.
+V: van toc gio .
+V; :van toc gi6 tra theo viing quy dinh cua viét nam (m/s).
= ldy 6 vung III c6 V; =53 (m/s).
+S : Hé s6 diéu chinh vé6i khu dat chiu gié va do cao mat cau theo quy dinh, tra bang
3.8.1.1-2
Tra S = 1.12, v6i khu vuc mat thoang nudc, dd cao mat cau so véi mat nude thong
thuyén 12 5.65 m.
Vay ta c6 tai trong gi6 thiét k€ la:
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V=V, xS=53Xl.12=59.4(% ).

A =(2x6+11.5x0.75+1/2x2x2.25x0.75+6x0.75)=26.8(m?).
Suy ra :

W7 =0.0006 V ?.A.C, =0.0006 x59.4° x26.8x1=56.7KN >1.8.A =48.24(KN)

— thoa man.
b. Gié doc cdu tdc dung lén xe :
WXD = qGD'B

Trong do :

+B:1a chiéu rong toan bo cau .

+Qg :cudng do gi6 doc tac dung lén xe =0.75KN/m.
+W,” :tdc dung c4ch cao do mat dudng 1800mm.
W, = qg.B =0.75x15.5=11.62KN .
6.2. Theo phuong ngang cau :

a. Gio tdac dung lén tru :
WTN = 0.0006..\/2.A >1.8A
Trong do :

+ A :dién tich chan gi6 .
Tirhinh vé: A = H,.B,
+H,:1a chiéu cao tir muc nudc dén dinh tru.
+ B, :chi€u rong tru (doc cau ).
— A =H,.B, =3.7x6 = 22.2(m?)
= W," =0.0006.V *.A =0.0006x59.4>x22.2 = 47KN >1.8A =40KN

—thod man.

b. Gié ngang tdc dung vao két cdu nhip :W,."

=865

hic

|

n/Tn/
T

A
l
+—Hn = 2815

5

&
I
2

+ Qg :tai trong gié phan b déu (KN/m) theo phuong ngang céu.

da =0.0006 VZH, . V6i H =h_+h,.
Cong thitc nay xem lan can la dac ,dam dac .
h,.:chiéu cao lan can .
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h, :chiéu cao dam chi .
+W :1a luc tap trung ,dat tai gitta chiéu cao cua H tdc dung theo phuong ngang cau — khi

2 nhip dam don gian .

(I, +1,)
W, =qn.
e

=0.0006x59.4%x(0.865 + 2.0)X@ = 240.95KN

c. Gié ngang cdu tdc dung lén xe :

W, dat & cao do cach mat duong xe chay 1800mm.

I +1
(I, p)21.5)(42+42

W, =1.5x = 63KN

(V6i 1.5 kn/m 1a tai trong theo tiéu chuén)
7. Tai trong do nudc :

a. Ap luc ddy ndi : 250+
Téc dung thang ding theo chiéu tir dudi lén tru p,, .
p,, = 9.8LV L o b
Vi V : 1 thé tich tru bi chim trong nudc, MN ‘
tir muc nudc tinh toan dén mat cit tru (m*). %r
So dd : Hinh vé (bén) i
Tir hinh vé = V1 —
+ Néu tinh noi luc tai mat cat II-11: I
2
v=v, = G186 4)x6.63x1.8 = 90.2m° |l |l
4 / Iy 180% |
+ Néu tinh noi luc tai mat cat ITI-III: § 23/0/0 V2
V =V, +V, =90.2+2.5x8x5 =190.2m° 1l L 0 Il

= py =9.81V =9.81x90.2 = 884.86KN

= py =9.81V =9.81x190.2 =1865.86KN

8. Luc ma sat (FR):

Luc do ma sat chung g6i ciu phai dugc xac dinh trén co s& cac gia tri cuc dai clia cac hé s6
ma st giita cdc mat truot. Khi thich hop cin xét dén cdc tdc dong cia do 4m va kha ning
giam pham chat hodc nhiém ban clia mat trugt hay xoay doi v6i hé s6 ma sat. Va trong cdc t6
hop thi khong thé 14y dong thoi tai trong hdm va luc ma sdt ma phai lay gia tri 16n hon, tuy
nhién & tru T4 c6 dat goi c6 dinh véi gia thiét 1a Tuc ham sé truyén xudng tru theo ty 1& 100%
nén trong tinh todn coi nhu luc ma sat khong ddng ké.

I1. TINH NOI LUC:
Pé tinh than tru ,méng noi luc thudng tinh it nhat 3 mat cit.Yéu cau do 4n ta di tinh tai mat
cat II-11 va III-111.
I1I.1._Theo phuong doc cau : mat cit II-IT va ITI-III.
1. Doc cau - TTGH CP I:

- Cac hé¢ so tai trong tinh : yp. =1.25,y,, =1.57=1.
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- Hoat tai 2 nhip +luc ham ,2 xe tai doc cau +lan +nguoi.
- Muc nuéc cao nhat: +10.0m
a. Mat cat 1I-11:

o Tong luc doc :

N, =1.25(p,, + Py +Voe +Voe) + 1.5V, +Vay) + Ve x1.75x1.25 +1.75(V," +V,19) —1.25V,!
N,,=1.25(1050 + 3980 +890.4 +890.4) +1.5(+53.76) +1676.4 3x1.75x1.25 +1.75(2460.78 +793.8) —1.25x89.20
= N,=17845.34 KN

e Tong momen : luc him tdc dung tir trai sang phai va momen theo chiéu kim dong ho
l1a (+) va nguoc lai la (-)
M, =—-(L.25V . +1.5V )6 + (1.25V . +1.5V,,).e; +1.75xXL.25XW, xH, .

M, =—(1.25x890.4+1.5x53.76)X0.5+ (1.25x890.4 +1.5x53.76)X0.5 +1.75x1.25x292.50x17.94
= M, =10882.47KN.m

e Tong luc ngang :
W, =1.75x1.25xW, =1.75x1.25x292.5 = 639.84KN
Trong do :
H, : 12 khoang cdch tir diém dat luc ham W, dén mat cat II-11.
Theo hinh vé :
H,=H+H,+H;,+H,+1.8m=13.34+0.6+2.0+0.2+1.8=17.94m

Véi : H : Chiéu day 16p phii mat cau (m).
H,: Chiéu cao g6i +d4 tang (m).
H e : Chi€u cao dam chii (m).
e;=e;=0.5 (m) : Khoang cach tlr tim tru dén tim g6i cau.
b. Mcit cdt LI-111:
e Tong Luc doc:
N, =N, +1.25P, ~1.25V." v6i V' =V, =8x2.0x5=80m? (thé tich bé méng).
= N,, =17845.34+1.25x2000 —1.25x80 = 20245.34KN
o Tong Momen :
M,, =M, +W,xL.75x1.25xH, =10882.47 +292.5x1.75x1.25x2.5 =12482.07KN.m
e Tong Luc ngang :
W, =W, = 639.84KN.

2. Doc cdu TTGH sit dung :
a. Mat cdt H-11:
e Tong Luc doc:
N ° =P, +P, +Ve +Vge +Vi, +Voy +1.25V,5 +V,N +Ve —v )

= N;P =1050+3980+890.4 +890.4 +53.76 +53.76 +1.25x1676.43+ 2460.78 + 793.8 - 89.20
=12179.23KN
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Tong Momen :
MSP = —(V3. +Vi )& + Vo +Voy)e; +1.25W, H,

= M ° =—(890.4+53.76)x0.5+(890.4 +53.76)x0.5+1.25x292.5x17.94 = 6559.31KN.m

e Toéng Luc ngang :
WP =1.25W, =1.25x292.5 = 365.62KN
b. Mt cdt HI-111:

e Tong Luc doc:
NSD = NP+ P —V."=12179.23+2000 —80 =14099.23KN

o Tong Momen :
M;> =M;° +1.25W, .H, =6559.31+1.25x292.5x2.5 = 7473.37KN.m
e Tong Luc ngang :
WP =W, ’°=365.62KN
I1.2. Theo phuong ngang cau : mat cit ITI-IT va ITI-ITL.
1. Ngang cau TTGH cuong do 1 :
- Hé s6 tinh tai >1 ,y =1.
- Hoat tai 2 nhip (2 1an xe +1 nguoi léch tam vé bén tréi .
- Muc nuéc cao nhat : +10.0m
a. Mdt cat 1I-11:
Tuong tu nhu doc cau —trir di 1 nira phan luc g6i do tai trong ngudi.

e Tong Luc doc:
Ng

N\ =N, —1.75xVh—2t , V6i N, : doc cdu TTGH CD1

7938 =17150.76 KN

— N =17845.341.75x

o Tong Momen :
(A
M| = (1.25xL.75xV,* +1.75xV,:" )xe, +1.75xh—2t xe,

7938 X6.475=12470.92KN.m

= M| =(1.25x1.75x1676.43+1.75x2460.78)x1+1.75X

o Toéng Luc ngang :
W, =0
b. Mt cdt II-1I:
o Tong Luc doc:
Ni =N\ +1.25xP, —1.25xV,"
= N, =17150.76 +1.25x2000 —1.25x80 =19550.76 KN

o Tong Momen :
MN —MN =12470.92KN.m

Trwong Dai Hoc Dan Lap Hai Phong
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e Tong Luc ngang :
W, =0
2. Ngang cau TTGH sit dung 1 :
a. Mt cdt 11-11:

e Tong Luc doc:
Vit

NP = NP — , V6i NP : theo doc cdu TTGHSD.

= N*° =12179.23—L§'8 =11782.33KN

o Tong Momen :
M P = MN =12470.92KN.m
e Tong Luc ngang :
WP =0
b. Mt cat LHI-111:
e Tong Luc doc:
N = N2+ B, =V,

— N° =11782.33+ 200080 =13702.33KN

o Tong Momen :
M P = MNP ~12470.92KN.m

o Tong Luc ngang :

W,*° =0
BANG TONG HGP NOI LUC :
) Phuong doc cau Phuong ngang cau
Mat cat TTGH CP1 TTGH CP1
N(KN) M(KN.m) W(KN) N(KN) M(KN.m) W(KN)
II-1I 17845.34 10882.47 639.84 17150.76 12470.92 0
II-111 20245.34 12482.07 639.84 19550.76 12470.92 0
TTGH SD1 TTGH SD1
II-1I 12179.23 6559.31 365.62 11782.33 12470.92 0
III-111 14099.23 7473.37 365.62 13702.33 12470.92 0

1. KI]:—EM TRA TIET DIEN THAN TRU THEO TTGH:
1. Kiém tra siic khang tiét dién tru MC II-II (TTGH CP1):

U

r

1.1. X6t hiéu itng do mdnh cua tru :
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S B L
N
L A2/67%~4 L ‘ "

|
X jé Y Y
|
7 82 7 A2

TIET DIEN TRU: DOC CAU NGANG CAU: (QuY D))
ks
A7
Gan ding quy doi tiét dién try vé hinh chit nhat ¢ chiéu rong 1a A, ,chiéu dai 1a B,.

Véi B3=BZ—A2+%.

a. Theo doc cdu :
+K :hé s6 =1.

+ L, :chi€u dai chju nén =H, .

[
+r,: ban kinh quan tinh r, =, |—.

3
+J,: Momen quén tinh J, = B3X%.
+F = BxA,.

K.L,

r
S6 ligu : B, =10m , A, =1.8m , tru cao H, =13m.
Suy ra :

Neéu ty so : < 22 - bd qua hiéu ting vé do manh .

B, =10—1.8+% =8.8m

F = B,xA, =8.8x1.8 =15.84m’

3 3
J = ngi _g8x 18 _407mt
12 12
= I 427 _ 0.52m
F 1584
— KL _ % =25<22 —Xét dén hiéu tng vé do manh .
r .

b. Theo phuong ngang cdu :

L << 22
r
3 3
Ta c6 : J, = AZXE=1.8X£=102.22m4
Y 12 12
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J

o[t g
F 1584
= KL, _Dds_ 5.11<<< 22 = thoa man.
r 2.54
2. Kiém tra itng suit tai mat cat II - II;
N. =1784534 KN, M. =10882.47(KN.m)
-Cong thic kiém tra: ¢ = N + WM <R,

Trong do: R, 12 cudng do clia bétong M300 (R, = 15000 KN/m?)
F — Dién tich ddy méng : F_ = 8.8x1.8=15.84(m?)
W — M6 men chong udn cua tiét dién

a*b?> 8.8*1.8°

W= =475 (m’)
6 6
o= Ny M _17845.34 1088247 _ 317 (kNjm?)< R, = 15000 (KN/m?) = dat
F W 1584 4.75

Vdy : Kich thuéc ddy mong chon dat yéu cau .
3. Gia thiét cot thép tru:
Trong Thiét k& két cau bé tong cot thép theo tieu chudn ACI’ trang 517 cho ring ving hiéu

qua nhit cta p, 1a tir 1-2%, trong d6 p, 1a ti 1& cot thép trong ti€t dién cot. Nhung vi tru cau
chiu tai trong va mo6 men u6n 16n, do d6 ta gia thiét luong c6t thép trong tru 18y p, = 0.015
Nhu vay dién tich cot thép trong tru la :

A, = p,A, =0.015x15.84x10° = 237600 mm’

B6 tri cot thép theo ca hai phuong ta chon duong kinh cot thép 1a d 25
S6 lugng thanh cot thép bo tri : n = A = 484 thanh
257 x Bﬁ
4
Vdy : b6 tri 500 thanh c6t thép & 25
Chon chiéu day 16p bao vé cot thép 1a 10cm
BG6 tri cot thép chiu luc theo 2 hang
Chon c6t dai c6 duong kinh @ 16.
4. Quy doi tiét dién tinh toan:
+ Ti€t dién tru chon dugc bo tron theo mot ban kinh bing 0.8m, khi tinh todn quy déi tiét
dién vé hinh chit nhat dé gan v6i mo hinh tinh toéan theo 1y thuyét.
+ Céch quy déi ra mot hinh chit nhat c6 chiéu rong bing chiéu rong tru, chiéu dai 14y gi4 tri

sao cho dién tich mat cét quy ddi bing dién tich thuc. Dién tich cot thép theo 2 canh cia tiét
dién quy d6i van nhu ci.
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| 180

N

5. Kiém tra sitc khang uon theo 2 phuong MC II-11:
Xéc dinh ty s6 khoang cdch giita cdc tam cua IGp thanh c6t thép ngoai bién 1én chiéu day toan
bo cot.
Chon c6t dai c6 duong kinh & 16
Chon 16p bao vé cot thép tir mép dén tim ctia cot thép chiu luc 1a 100mm
Cot thép chiu luc chon @ 25 khoang cach tir mép tiét dién dén tim c6t thép la : 100mm
Tinh toén ti s6 khoang céch tam 16p thanh c6t thép dén bién ngoai :
Thay cho viéc tinh dua trén co s can bang va tuong thich bién dang cho truong hop uon hai
chiéu, cac két cau khong tron chiu uén hai chiéu va chiu nén c6 thé tinh theo cdc biéu thiic

gan ding sau :
So sanh :
+Néu luc doc : N <0.1.4.f_.A, thikiém tra:

+Néu luc doc : N > 0.1.4.f_.A, thikiém tra:
1 1 1 1

el e el P =

= P, >P
P P P R, Y

u

1 1
Prx P0

-:U‘I—‘ -
<

Trong d6 :
+¢ : hé s0 stc khang ck chiu nén doc truc : ¢ =0.9.
+ A, : dién tich ti€t dién try .
+M,,: moémen udn theo truc x (N.mm).
+M 4y - MOmen uon theo truc y (N.mm).
+ M., : stc khang udn ti€t dién theo truc x
+M, : stic khdng u6n ti€t dién theo truc y.
+P,, : stic khang doc truc khi uon theo 2 phuong ( luc doc ti€t dién chiu duoc ).

+P, : stic khdng doc truc khi chi c6 do léch tam e, (N)

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
MSV :110502 Khoa Xay Dung - 237 -



Do An Toét Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt

+P,, : stic khdng doc truc khi chi c6 do léch tam e, (N)

M
+e, :do léch tam theo phuong x —> e, = T“y (mm)

u

M
+e, :do léch tam theo phuongy — e, = T”X (mm)

u

+ P, : luc doc tinh theo TTGH CP1 (luc doc N)
+P, =0.85 fc'(Ag -A)+ AL, (N)

My = gAf,(d, ).

Tac6:0,104 f', A, =0,1x075x30x15.84x1000 = 35640KN
Gid tri nay 16n hon tat ca cdc gia tri luc nén doc truc Nz & trong cac t6 hgp 6 TTGHCD, vi
thé cong thic kiém todn 12 :
M

MU
—w ¥ <10
M

rx ry

Xéc dinh Mrx, Mry: stc khang tinh todn theo truc x,y (Nmm)
Mrx = ¢. As.fy. (ds-3)

Tuong tu v61 Mry
Trong do6:

+ds: khoang cach tir trong tam c6t thép t6i mép ngoai cung chiu nén (trir di 16p bétong bao
vé va duong kinh thanh thép).

+fy: gi6i han chay cuta thép.

+As: b0 tri so bo roi tinh dién tich thép can dung theo ca hai phuong.

A, 02454x420
“ 70,855 f.b.  0,85%0,85x30x88
A.f,  0,2454x420

C, = T = =Z.
* 0,854.f.b, 0,85x0,85x30x1.8

a, =c,.3, =0.54x0,85=0.46

a, =C,.5 =2.64x0,85=2.24

= M, =0,9x0,2454x420x10° X(8.8 -0,132 - O—SGJ =782719KNm

= M,, =0,9x0, 2454X420X103X(1.8 -0,132 —2—§4J =50833KNm

. B,=085

+b : bé rong mat cét (theo mdi phuong 1a khac nhau).
Kiém tra sic khang nén cta tru theo uon 2 chiéu:
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T6
N M M M, M,
hop X y y My n % <10 | Ket
Tai M rx M ry Luan
KN KNm KNm KNm KNm
trong
CD1 | 17845.34 | 10882.47 | 12470.92 | 782719 50833 0.260 dat
TTSD | 12179.23 | 6559.31 | 12470.92 | 782179 50833 0.253 dat
6. Tinh Toan Mii Tru:
So do: 15500
500 | 1500 11000 1500 500

250 | 250
2% Y 2% j

1. 865

,,,,,,,,,,,,,,,,,,,,,,,

[ Bz
8
&
l [ [ ] [ 5
1100042700+ 270027002700 %2700 k10004 T
3
2800
7750
# 3000
- Mi tru lam viéc nhu ngam co6ng xon
R
1, =284+ — =28+ 08 =3 (m)
3 3
- Tai trong tac dung 1én phan cong xon la:
+ Do trong luong ban than: g, = 2*30 = 60(KN /m)
+ Do ftinh tdi phan bén trén : B =Py .0 + B, =1820.18KN .
+ Do hoat tai:
35 145 145 35 145 145 ARg=3KN/m
4300,4300¢ 15m 14300,430

¢$¢$¢¢$¢$¢¢$¢$¢$$¢$¢$¢¢$¢$¢¢$¢$J$/‘hn=3m/m
R P A A A TR

Ya Y5 ve
Y1 Y2 34
1‘ 42m -+ 42m |
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. IM -
Phatt =0.9xmLx(1+ﬁ)xnymgtrx l45(y2 tY;+Ys+ YG) + 35()/1 + y4)_

P2 =0.9x1.25x1.75x0.287 X l45(0.86 +1+0.54 +0.438) +35(0.72 + 0.93) :: 655.82KN

(42 +42) (42 +42)

P*" =1.75x9.3x xmg,,, =1.75x9.3x x0.287 =588 .54KN

(42 +42)

x1.065 = 234 .83KN

P9 =1.75X3x @

xmg,,, =1.75x3x

*
Wy = 3—23 =4.5m?

P, =P+ P™ 4 P19 = 655.82 + 588.54 + 234.83 =1479 .19KN

= Momen:
M =1.25xgxw, + (P + P, )xy = 1.25x60%4.5 +1.55x(1820.18 +1479.19) = 6051 .52 KN.m *.
o
Tinh va bo'tri cot thép: L(.—D N
fffffffffffff N
So d6: (Hinh bén)
A's +
T —— — T ¥
As ]

- chiéu day mi tru H=1500mm,lép béo vé 15mm— h, =1500 —15 =1485mm
-s0 b chon: d=1485-25-22/2=1499mm.
- betong ¢6 f, =50MPa, cot thép f, =400MPa

_ M 6051.52*10°
330d  330x1499

D€ an toan ta chon 12 thanh ¢22 , a =15 cm.

=12.23 (cm?)

A

IV. TINH TOAN MONG COC KHOAN NHOI:

Theo quy trinh 22TCN 272-05, viéc kiém todn st chiu tai clia coc quy dinh trong diéu 10.5
theo trang thdi gidi han st dung va trang thai gi6i han cudng do. Trong pham vi do an, chi
thuc hién kiém toén stic chiu tai clia coc theo kha nang két ciu va dat nén.

V6i noi luc dau coc xac dinh duoc, ta s€ tién hanh kiém tra kha niang chiu tai clia coc theo

vat liéu lam coc va kha nang chiu tai ctia 16p da goc dau mili coc.
S6 liéu tinh toan:

Duodng kinh than coc 1000 mm
Cao do dinh bé coc -3.41 m
Cao do day bé coc -4.87 m
Cao do mii coc (du kién) -30.7 m
Chiéu dai coc (du kién) 25 m
SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
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Puong kinh thanh cot thép doc 25 mm
Cudng do beé tong coc 30 Mpa
Cuong do cot thép coc 420 Mpa
Cu li coc theo phuong doc cau 3000 mm
Cu li coc theo phuong ngang cau 4000 mm

B6 tri coc trén mit bang:

.k 5 3
Y
@ (2) =

+100 400 2 400 +100~

1. Xac dinh siic chiu tai coc:
+ Chon coc khoan nhéi bang BTCT duong kinh D = 1,0m, khoan xuyén qua céc 16p dat cat

N

+100——300——100+

c6 géc ma sat (of ), va 16p sét ciing c6 géc ma sat of = 45°.

+ Bé tong coc méc #300.

+ Cot thép chiu luc 20425 c6 cuong do 420MPa. Dai tron ¢10 a200.
1.1.Xdc dinh siic chiu tdi trong nén cua coc nhoi theo vdt liéu lam coc:
-Be tong cAp 30 ¢6 £’ =300 kg/cm®
- Cot thép chiu luc AIl c6 Ra=2400kg/cm’

Siic chiu tdi cua coc theo vt liéu

Stic chiu tai cua coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai ciia coc theo vat liéu 1am coc tinh theo cong thic sau
P, =¢.P,.
V6i P, = Cudng do chiu luc doc truc danh dinh c¢6 hoac khong c6 uon tinh theo cong thic :
P, =¢.{m.m,f .(A - A) +£,.A;}=0,75.0.85{0,85. f".(A - A) +f.A}
Trong do :
¢ = Hé s0 stc khang, ¢=0.75
m,,m, : Cdc hé sd diéu kién lam viéc.
> =30MPa: Cuong do chiu nén nho nhat ctia bétong
f, =420MPa: Gi6i han chdy déo quy dinh cta thép
A_: Dién tich tiét dién nguyén ctia coc
A =3.14x1000°/4=785000mm"*
A, Dién tich clia c6t thép doc (mm?).
Ham luong cot thép doc thuong hop 1y chi€ém vao khoang 1.5-3%. v6i ham lugng 2% ta c6:
A,=0.02xA =0.02x785000=15700mm’
Vay stc chiu tai cua coc theo vat liéu la:
P, =0.75x0,85x(0,85x30x(785000-15700)+ 420x15700) = 16709.6x10°(N).
Hay P, = 1670.9 (T).
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1.2 Xdc dinh sitc chiu luc nén ciia coc don theo cuong doé ddt nén:

S6 liéu dia chat:
- Lop 1: Lop dat a sét.
- Lop 2: Lop dat sét déo.
- L6p 3: Lop dat sét déo cing.
- Lop 3: Lop dat sét cung
* Stic chiu tdi cia coc theo ddt nén: P,=P,.

Theo diéu 10.7.3.2 stc khang dd clia coc dugce tinh theo cong thic sau:

QR:(PQn:(Pqup

V6i Q,=q,A;
Trong do:

Q, :Sttc khang d& mili coc

dp : Sttc khang don vi mii coc (Mpa)

Pgp : Hé s6 stc khang ¢,,=0.55 (10.5.5.3)

A,  :Dién tich miii coc (mm?)

Xdc dinh sitc khang miii coc :
q,=39,K,, d (10.7.3.5)
Trong doé :

K,  :khaning chiu tai khong thi nguyén.

d : hé s6 chiéu sau khong thit nguyén.
(3+1)

K,=——D (10.7.3.5-2)

sp t
10 /1+ 300 -4
Sd

d:1+0,4Hs <34
D

S

q, : Cuong do chiu nén doc truc trung binh cua 16i da (Mpa), q, = 35 Mpa

K,  : Heé s6 kha nang chiu tai khong thit nguyén

S : Khoang cach cac duong nuit (mm).Lay S, = 400mm.
ty : Chiéu rong cac duong nit (mm). Ly t,=6mm.

D : Chiéu rong coc (mm); D=1000mm.

H, : Chi€u sau chon coc trong h6 dd(mm). Hg = 1800mm.

D, : Buong kinh ho dd (mm). Dg = 1200mm.
Tinhdugc: d =1.6
Ke =0.145
Vay q,= 3 x35 x0,145x1,6=24.36Mp = 2436T/m’
Sttc chiu tai tinh toan ctia coc (tinh theo cong thic 10.7.3.2-1) 1a :
Qr = 0.Q, = 0gp.A, = 0.5 x 2436 x 3.14 x 1000*/4 = 959x10°N =959 T
Trong do:
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Qr : Stic khang tinh toan cua cac coc.
[0) : Heé s0 stic khang d6i v6i stic khang mii coc dugc quy dinh trong
bang 10.5.5-3
A, : Dién tich mat cit ngang cuia mili coc

Tur céc két qua tinh duge chon stic chiu tai cia coc 1a [P, ] = min(P,;Q,)= 9590 (KN)
2.Tinh todn nodi luc tdc dung Ién cic coc trong mong:
D6i v6i méng coc dai thap thi tai trong nam ngang coi nhu dt nén chiu, ndi luc tai mat
cat diy mong = Modng coc dai thap
Cong thiic kiém tra:
P <P

Trong do:

- P

nax : Tai trong tac dong lén dau coc
- P_ : Siic khang clia coc da dugc tinh toan & phan trén
Tai trong tac dong 1én dau coc dugc tinh theo cong thitc

M .X
:E+M:'yrmx+ y " max

I:)rmx n
D A 9%
1 1
Trong do :
- P : tong luc ding tai ddy dai .
- n :s6coc,n=6

- X;, y; :toado cua coc so véi hé truc quan tinh chinh trung tam
- M, , M, : téng momen cua tdi trong ngoai so véi truc di qua trong tam cla tiét
dién coc tai day dai theo 2 phuong X, y.
Kiém todn coc v6i Pc=9590KN
Trang thai GHCD 1
Nz= 17845.34 KN

M,= 10882.47 KNm
M, = 12470.92 KNm

Coc Xi (m) Yi (m) X4 (m?) Y4 (m?) Ni (KN) Yeéu cau
1 -3 1.5 9 2.25 4696.34 dat
2 0 -1.5 0 2.25 5625.42 dat
3 3 1.5 9 2.25 6104.51 dat
4 -3 -1.5 9 2.25 5843.22 dat
5 1.5 0 2.25 7214.90 dat
6 3 -1.5 9 2.25 3025.62 dat
SVTH: Phan Quang Thanh Truong Dai Hoc Din Ldp Hdi Phong
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PHAN III:
THIET KE THI CONG
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CHUONG I: THIET KE THI CONG TRU
L. Yéu cdu thiét ké:
Trong d6 4n nay em thiét k& phuc vu thi cong tru T1 cho dén mong.
Cac s0 liéu tinh toan nhu sau:

- Cao d0 dinh tru: +12.8 m
- Cao do day tru: +1.2 m
- Cao do day dai: -0.8 m
- Cao do muc nudc thi cong: +6.0 m
- Chiéu rong bé tru : 5.0 m
- Chiéu dai bé tru : 8 m
- Chiéu rong méng 7 m
- Chiéu dai méng 10 m

S6 liéu dia chat :
-16p 1 : Lop dat a sét
-16p 2 : Lép dat sét déo
-16p 3 : Lop dat sét déo cing
-16p 4 : Lop dat sét cing
I1. Trinh tu thi cong:
11.1 Thi cong tru:
Budc 1 : Xac dinh chinh xac vi tri tim coc, tim dai
- Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru thap
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi
Budc 2 : Thi cong coc khoan nhoi
- Lép dat hé thong cung cap dung dich Bentonite, hé thong bom thai vita mun khi khoan
coc
- Dung may khoan ti€n hanh khoan coc
- Ha long cot thép, d6 bé tong coc
Budc 3 : Thi cong vong vay coc van
- Léap dung coc van thép loai Lassen bang gid khoan

Lap dung vanh dai trong va ngoai

boéng coc dén do sau thiét ké

- Lap dat may bom xai hit trén hé néi, x6i hit dat trong ho méng dén do sau thiét k&
Budc 4 : Thi cong bé mong

- Xu 1y dau coc khoan nhoi.

- D0 bé tong bit ddy, hit nuéc hé méng
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- Lap dung van khuon, cot thép, d6 bé tong bé méng
Budc 5 : Thi cong tru cau
- Ché tao, lap dung da gido van khuon than tru 1én trén bé tru
- Lap dat c6t thép than tru, d6 bé tong than tru timg dot mot.
Budc 6 : Hoan thién
- Théo do toan bo hé da gido phu trg
- Hoan thién tru
I1.2 Thi cong két cdu nhip:
Budce 1 : Chuén bi phuong tién

-Tap két san nhip dam chu trén duong dau cau

- Lap dung gid ba chan & dudng dau ciu

- Tién hanh lao lap gid ba chan
Budc 2: Lao lap nhip ddm chu

- Diing gid ba chan cdu lap dim & hai ddu ciu

- Lao dam vao vi tri g&i cau.

- Tién hanh d6 bé tong dim ngang.

- D6 be tong ban lién két giita cdc dam

-Di chuyén gid ba chan thi cong céc nhip ti€p theo
Budc 3: Hoan thién

-Théo 14p gid ba chan

- D6 bé tong mat dudng

- Lap dung via chén 0 to lan can, thiét bi chi€u sang

- Lap dung bién bdo
III. Thi cong méng:

Mobng coc khoan nhoi dudng kinh coc 1.0m, tua trén nén cudi soi san. Toan ciu ¢6 2 mo
(M1, M2) va 4 tru ( T1, T2, T3, T4).
II1.1. Cong tic chudn Bi:

Can chuén bi ddy du vat tu, trang thiét bi phuc vu thi cong. Qu4 trinh thi cong méng
lién quan nhiéu dén diéu kién dia chat, thuy van, thi cong phiic tap va ham chita nhiéu rii
ro. Vi th€ doi hoi cong tac chudn bi k§ ludng va nhiéu gidi phdp tng pho kip thoi va céc
tinh hudng c6 thé xdy ra. Cong tac chudn bi cho thi cong bao gébm mot s6 ndi dung chinh
sau:

Kiém tra vi tri 16 khoan, cdc moc cao do. Néu can thiét c6 thé dit lai cdc moc cao do
6 vi tri mGi khong bi anh hudng boi qua trinh thi cong coc.

Chudn bi 6ng vach, cot thép 16ng coc nhu thiét k&. Chuédn bi 6ng d6 bé tong dudi
nudc.

Thiét k& cap phoi bé tong, thi nghiém cap phdi bé tong theo thiét k€&, di€u chinh cap
phdi cho phit hop véi cudng do va diéu kién d6 beé tong dudi nudc.

Du kién kha niang va phuong phdp cung cap bé tong tuoi lién tuc cho thi cong do bé
tong dudi nudc.
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Chuén bi c4c 16 chira sin tao diéu kién thuan loi cho viéc kiém tra chat luong coc khoan
sau nay.
II1.2 Cong tdc khoan tao 1o:
II1.2.1 Xdc dinh vi tri 10 khoan

Dinh vi coc trén mit bing can dua vao cdc moc dudng chuin toa do dugc x4c dinh
tai hién truong.

Sai s0 cho phép cuia 16 coc khong dugc vuogt qué cac gia tri sau:

Sai s6 duong kinh coc: 5%

Sai s6 do thang ding : 1%

Sai s6 vé vi tri coc: 10cm

Sai s6 vé do sau ctia 16 khoan : 10cm
II1.2.2 Yéu cdu vé gia cong ché tao lap dung ong vdch

6ng vach phai dugc ché tao nhu thiét k€. BE day ong véach sai s6 khong qua 0.5mm
so vGi thiét k€. ong vach phai dam bao kin nudc ,du do cing.Trude khi ha 6ng vach can
phai kiém tra nghiém thu ché tao 6ng véch.

Khi lap dung 6ng vach cin phai c6 gia dinh huéng hodc mdy kinh vi dé dam bao
dung vi tri va do nghiéng 1éch.

6ng véach c6 thé duoc ha bang phuong phép déng, ép rung hay két hop véi dao dat
trong long Ong.

I11.2.3 Khoan tao lo

M4y khoan can duoc ké chic chin dam bao khong bi nghiéng hay di chuyén trong
qué trinh khoan.

Cho mdy khoan quay thu khong tai néu mdy khoan bi xé dich hay lin phai tim
nguyén nhan xt i kip thoi.

Néu cao do nudc song thay déi can phai c6 bién phdp 6n dinh chiéu cao cot nudc
trong 16 khoan.

Khi kéo giu lén khoi 16 phai kéo tir tir can bing 6n dinh khong dugc va vao ong
vach.

Phai khong ché téc do khoan thich hop véi dia tang, trong dat sét khoan véi toc do
trung binh, trong dat cat soi khoan véi toc do cham.

Khi chan 6ng vach cham mat d4 dung gau 14y hét dat trong 16 khoan, néu gap da
md coi hay mat da khong biang phing phai dé dat sét kep d4 nhd dam cho bing phing
hoac cho dé mot 16p bé tong dudi nuée cot lieu bing d4a dam dé tao mat phang cho bia
dap hoat dong. Lic dau kéo bda véi chiéu cao nhd dé hinh thanh 16 én dinh, tron thanh
ding, sau d6 c6 thé khoan binh thudng.

Néu str dung dung dich sét gilt thanh phai phut hop véi cac qui dinh sau :

Do nhét cta dung dich sét phai phit hop véi diéu kién dia chat cong trinh va phuong
phép st dung dung dich.Bé mat dung dich sét trong 16 coc phai cao hon muc nuéc ngam
1,0m trd lén. Khi ¢6 muc nudc ngam thay d6i thi mat dung dich sét phai cao hon muc
nudc ngam cao nhat 1a 1,5m.
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Trong khi d6 bé tong , khéi luong riéng ctia dung dich sét trong khoang 50 cm ké tir
ddy 16 <1,25T/m?, ham luong cit <=6%, do nhét <=28 giay. Can phai ddm bdo chat lugng
dung dich sét theo do sau cua timg 16p dit dd, dam bao su 6n dinh thanh 16 cho dén khi két
thiic viéc do bé tong.

I11.2.4 Rita 16 khoan

Khi di khoan dén do sau thiét ké tién hanh rira 16 khoan, c6 thé dung mdy bom
chuyén dung hit mun khoan tir ddy 16 khoan Ién . Ciing c6 thé dung mdy nén khi dé dua
mun khoan 1én cho dén khi bom ra nudc trong va sach. Chon loai may bom, quy cach dau
x6i phu thudc vao chiéu sau va vat liéu can x6i hiit.

Nghiém cam viéc dung phuong phdp khoan sau thém thay cho cong tic rua 16
khoan.

II1.2.5 Céng tdc do bé tong coc

D3 bé tong coc theo phuong phdp dng riit thang ding.

Mot s6 yéu ciu clia cong tac d6 bé tong coc:

+ Bé tong phai dugc tron bang may. Khi chuyén dén cong trudong phai duoc kiém tra
do sut va do dong nhat. Néu dung mdy bom bé tong thi bom truc ti€p bé tong vao phéu clia
ong dan.

+ Dau dudi cta 6ng dan bé tong cdch ddy 16 khoan khoang 20-30 cm.
ong dan bé tong phai dam bao kin khit.

+ Do ngap sau ctia 6ng dan trong bé tong khong dugc nhd hon 1,2m va khong duoc
16n hon 6m.

+ Phai d6 bé tong lién tuc, rit ngan thoi gian thdo ong dan, 6ng vach dé giam thoi
gian do bé tong .

+ Khi 6ng dén chita day bé tong phai d6 tir tir tranh tao thanh cac tii khi trong 6ng dan.

+ Thoi gian ninh két ban dau clia bétong khong dugc sém hon toan bo thoi gian dic
coc khoan nhéi. Néu coc dai , khoi lugng bé tong 16n ¢6 thé cho thém chét phu gia cham
ninh két.

+ Duong kinh 16n nhat ctia d4 dung dé do bé tong khong dugc 16n hon khe ho giita
hai thanh c6t thép cht gan nhau cua l6ng thép coc.

I11.2.6 Kiém tra chdt luong coc khoan nhoi

Kiém tra bé tong phai duoc thuc hién trong sudt qué trinh ctia day chuyén d6 bé
tong dudi nudc.

Cac méu beé tong phai duoc 14y tir phéu chida ong dan dé kiém tra do linh dong, do
nhét va dic miu kiém tra cudng do.

+ Trong qué trinh d6 bé tong can kiém tra va ghi nhat ky thi cong cdc s6 liéu sau :

+ Toc do do be tong

+ DO cam sau cua ong dan vao vita bé tong .

+ Miic vita bé tong dang lén trong hé khoan.

111.3 Thi cong vong vdy coc van thép:

Trinh tu thi cong coc vén thép:

+ Doéng coc dinh vi
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+ Lién két thanh nep véi coc dinh vi thanh khung vay.
+ XO coc van tir cdc goc vé giita.
+ Tién hanh dong coc van dén do chon sau theo thiét ké.
Thudng xuyén ki€ém tra dé c6 bién phdp xir I kip thoi khi coc véan bi nghiéng léch.
I11.4 Céng tdac dao ddt bang xoi hit :

Céc 16p dat phia trén mat déu 1a dang cat, sét nén thich hop dung phuong phéap x6i
hiit d€ dao dat noi ngap nudc.

Tién hanh dao dat bang may x6i hit. May x6i hit dat trén hé phao ché néi. Khi x6i
dén do sau cach cao do thiét k€ 20-30cm thi dung lai, sau khi bom hit nudce tién hanh dao
tht cong dén cao do ddy moéng dé tranh pha vo két cau phia dudi. Sau dé san phang, dim
chit d6 bé tong bit ddy.

I11.5 D¢ bé tong bit ddy :
IHI1.5.1 Trinh tu thi cong:
Chuén bi ( vat liéu, thiét bi...)
Bom bétong vao thung chita.
Cat ndt ham
Nhac 6ng d6 1én phia trén
Khi niit him xuéng t6i ddy, nhic 6ng d6 lén dé nit ham bi ddy ra va néi lén. Bé tong
phu kin ddy. D6 lién tuc.
Kéo ong lén theo phuong thiang ding, chi duoc di chuyén theo chiéu diing.
Dén khi bé tong dat 50% cuong do thi bom hit nudc va thi cong cac phan khac.
I11.5.2 Nguyén tdc va yéu cdu khi do bé tong:
Nguyén tic va yéu ciu khi d6 bé tong bit day.
Bétong tuoi trong phéu tut xuong lién tuc, khong dit doan trong h6 méng ngap nudc
dudi tac dung cua ap luc do trong lugng ban than.
ong chi di chuyén theo chiéu thang diing, miéng 6ng d4 ludn ngap trong bé tong toi
thi€u 0.8m.
Bén kinh tdc dung clia 6ng d6 R=3.5m
bam bao theo phuong ngang khong sinh ra vita bé tong qua thira va toan bo dién tich
ddy ho méng dugc phu kin bétong theo yéu cau.
Niit ham: khit vao 6ng do, dé xudng va phai néi.
Bétong: +C6 mac thuong cao hon thiét k& mot cap
+ C6 do sut cao: 16 - 20cm.
+ C6t liéu thuong bang soi cudi.
D6 lién tuc, cang nhanh cang tot.
Trong qud trinh d6 phai do dac, ki ludng.
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I11.5.3 Tinh todn chiéu day lop bé tong bit ddy
a) Cdc 50 liéu tinh todn:
Xac dinh kich thuée day ho méng.

] @
S S
3 P _ - ~
i Z, 2
L 10000 4 L |
. | 12000 q
Bé tru HS& mong
Taco: L=10+2=12m
B=5+2=7Tm

Goi h, :1a chiéu day 16p bé tong bit ddy .
t :1a chiéu sau chon coc van (t>2m)
Xdéc dinh kich thudc vong vay coc vén ta 14y rong vé moi phia ciia bé coc 1a 1 m. Coc
van st dung 1a coc van thép .

- Cao d06 dinh tru: +12.08 m
- Cao do day tru: +12 m
- Cao do day dai: -0.8 m
- Cao do muc nudc thi cong: +60 m
- Chiéu rong bé tru : 50 m
- Chiéu dai bé tru : 8 m
- Chiéu rong méng 7 m
- Chiéu dai méng 10 m

So d6 bo tri coc van nhu sau:
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b) Tinh todn chiéu day lop bé tong bit dday
*Piéu kién tinh todn:
dp luc ddy noi ctia nudc phai nhod hon ma sat gitta bé tong va coc + trong lugng cua IGp
bé tong bit day.
€Qy,h +u. | h +ku, |, h, In>y,.(H+h)Q

7n'H'Q >1m
€.Qy, +u,. ll_+k'u2' lz :m—Q;/n -

=h, =

Trong dé :
H : Khoang cich MNTC t6i ddy dai =5.2 m
h, : Chiéu day 16p bé tong bit ddy
m = 0,9 hé s diéu kién lam viéc.
n = 0,9 hé so vuot tai.
Y, : Trong lugng riéng ctia bé tong bit day y, = 2,4T/m2.
¥, : Trong luong riéng ctia nuée v, =1 T/m2.
u,: Chuvicoc=3,14x1=3,14m
1, : Luc ma sat gitra bé tong bit ddy va coc .
T, = 4T/m?
k: S6 coc trong méng k = 6 (coc)
Q : Dién tich ho méng. ( M6 rong thém 1m ra hai bén thanh dé thuan 1oi cho thi cong).
Q=12x7=84m’.

T, : Luc ma sat gitra coc van v6i 16p bé tong

1, = 3T/m*.
u,: Chu vi tuong coc van =(12 +7) x 2 =38 m
—h = 1x5.2x84 ~15m>1m
(0,9x84x2,4 + 38x3+6x3,14x4).0,9 -84 x1
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Vay ta chon h,=1.5 m
*KIEM TRA CUONG PO LOP BE TONG BIT DAY:
Xdéc dinh h, theo diéu kién 16p bé tong chiu uon.
Ta cétra 1 dai c6 bé rong 1a 1m theo chiéu ngang ctia h méng dé kiém tra.
Coi nhu dam don gian nhip 1 = 7m.
St dung bé tong mac 200 c6 R, = 65 T/m*.
Tai trong tic dung vao dam la q (t/m)
q="P,-qu =7, (H+h,) - hy. vy
q=1.(52+hy)-24h, =52-1,4h,
+ Mo6 men 16n nhat tai tié€t dién gitta nhip 1a :
_ql? (52-14h).7
max — 8 - 8
+ Momen chong uoén :
bh?> 1hl h?
6 6 6
+ Kiém tra tng suét :
M, 6.(31.85-8575h,)

Cmax = e = <65 T/l'n2

W h?
Ta c6 phuong trinh bac hai:
65.h? +51.45h, —191.1=0

Giai ra ta ¢6: hy=1,36 m > Im

M

=31.85-8.575.h,

W =

Vay chon chiéu day 16p bé tong bit ddy h,= 1,5 m lam s6 liéu tinh toan.
I11.5.4 Tinh todn coc van thép:
*Tinh do chon sau coc van.
- Khi da d6 bé tong bit didy xong, coc van dugc tua lén thanh bé tong va thanh chong
(c6 lién két) nén coc van lat xoay quanh diém O
bat duéi ddy méng:
asét :y,=1.8 (T/m?); ¢"=15% .
Heé s6 vuot tai n,=1.2 d6i v6i ap luc chi dong.
Heé s6 vuot tai n,=0.8 d6i véi ap luc bi dong.
Heé s6 vuot tai n,=1.0 d6i véi ap luc nude.
So do6 tinh do chon sau coc van
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. . | MNTC +6.0
XXXXXXXXXXXXXX " A I
Q 3
5] 2
o ] C
P8 T T
| Ay .
4 (U Tf/ Batong bif 48y 00
P2 P6 < 4 S
P4 |
P —
— P5

Heé s6 ap luc dat cht dong va bi dong xac dinh theo cong thiic sau:
Cha dong: K, = tg%(45° ¢/2) = tg%(45°-15°/2) = 0.588
Bi dong: K, = tg*(45°+¢/2) = tg*(45° + 15°/2) = 1.7
- Trong luong don vi ' ctia dit dudi muc nude sé€ tinh toan nhu sau:
y =y—m=2-1.0=1 (T/m?
- 4p luc do nudc:
P,=0,5y,H,’=0,5x5%=12.5 (T)
P,=vy, H,.t=5xt (T)
- ap luc dat cha dong:
P,=K,n,.0,5. H*y =1,2x0,588x 0,5x4 x1,0 = 1.41(T)
P, = (d+0.5)(t-d)y, K, n, =( 0.9 + 0.5)(t- 1.2)x 0.588x 1.2 x 1.4
=1.383(t-1.2)(T)
P,=0.5(t-d)*yK,n, =0.5(t-0.9)x 0.588 x 1.2 =0.3528(t-1.2) T
- ap luc dat bi dong
P=H.ty.K,n, =5xtx1x1.7x0.8=6.8t (T).
P, =0,5.% y. K,.n, = 0.5xt’x1,0x1,7.0,8 = 0.68 t* (T)
Phuong trinh 6n dinh lat s& bang :

H_ H  t+d _ 2t+d t ot 2t
+P3?+ P4 +P5 3 =(P2§+PGE+P7§)XO’95 (M

Pl

thay céc s6 liéu trén vao phuong trinh (1) ta c6 phuong trinh :
0.43¢% + 3.6 + 0.141t - 7.4 =0

giai phuong trinh bac 3tacét=1.92m.

Dé an toan chon t=2m

Chiéu dai coc van chon: L .4, =5+2+0.5=7.5m chon L =8 m

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
MSV :110502 Khoa Xay Dung -253 -



Do An Toét Nghiép Thuyét Minh
GVHD : Th.S.Bui Ngoc Dung Phan I1: Thiét Ké Ky thudt

*Chon coc van thoa man yéu cau vé cuong do:
So d6 tinh todn coc vén coi nhu 1 ddm gidn don vé6i 2 goi 1a diém 0 va diém neo
thanh chong:

O A | MNTC +6.0
ICDIN 5.0 . =
;;;;;; A e ‘ I E— g
g 2 d F
s 79 —
ad an 0 / Bafong bif dw/;gt s oo
*Tinh toan ap luc ngang:
Ap luc ngang cianuéc :  P,=1v,. H, = 1x5.0=5 (t/m)
Ap luc dét bj dong : P, = v4.H,. tg* (45° -9 /2).
=> P,=1,5x5xtg*(45"-7.5% =2.8(t/m)
Tai vi tri c6 Q=0 thi mémen M lén nhdt
’I'im Mmax
i M
Pd m
A 1 B
RA R B
o 5.0m
Theo so do :
SM, =0 3R, =P 2 p 2 22
2 3 2
SR, =(P+P) 2 —(28+5).2 ~13)
Ao rgs T
M, =0&5R; =(P, + Pd)E[S—E)
2 3
2.8+5)5 2.5
<Ry = —|5——1=6.5
’ ( 5 ) 2( 3 j ™
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Gia str vi tri Q=0 nam céch g6i mot doan 0 < x < 5m
Ta cé6:
(q+9,) x> g,.(h+x) 2.(H,—x)

M, =R,.(H, —X)—R,.X+ 2 . 1’

x =Rg.(H =X)-R, > 3 > 3 (1)

) (H, -
Véi: q, =% ,q=p, + P, =5+2.8=7.8(t/m).

1

X_Z_q-(Hl_X) (Hl_x)2
H, H, 3

— Ry.(H, — %) — RA.X—I{q JrHi.(H1 - x)}
1

Thay so6 vao (1 )ta ¢c6 phuong trinh bac 3:

M, = 1.096x° - 5.172x* + 4.948x + 24.994(1)

dZM,
dx

Giai phuong trinh trén ta co:

x=0.59 vax =2.56

Chon x = 3 lam tri s6 dé tinh, thay vao (1) ta c6:

M,,,=22,15Tm

Kiém tra:

=0<>3.288x* -10.344x+4.948 = 0

Cong thic : o = % <R, = 2000 kG/cm® .
yc

+ V6i coc van thép laxsen IV dai L = 6 m, c6 W = 2200 cm®

 2215.10°

Do d6 & ~1006,8(kG/cm?) <R, = 2000 (kG/cm? ).

I11.5.5 Tinh todn nep ngang :
Nep ngang dugc coi nhu dim lién tuc ké trén cdc goi chiu tai trong phan bo déu
+ Céc goi la cac thanh chdng véi khoang céach gitta cac thanh chong la:
1=2-3m (theo chiéu ngang)
1, = 3 m (theo chiéu doc).
+ Tai trong tdc dung 1én thanh nep 1a phan luc g6i Ry tinh cho 1m bé rong. R;=29 T
So d6 tinh :
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LZOOOTSOIOO—FOOOﬁ

o,
>

I
I

1
1

+2000+—4000—+—4000—+2000+
T
T
+2000+—4000—+—4000—+2000+
q=R=2.9T

3

;2OOOLSOIOO—LZOOOﬁ

duoc tinh theo cong thitc gan ding sau :

A

Momen 16n nhat M,
gl 2.9x3°

mx =207~ "0

Chon tiét dién thanh nep theo cong thic :

M — 2.61(Tm).

o, . = '\\//Iv”“x <R,=2000 (kg/cm® )

max
yc

Mo 2.61x10°
R 2000

u

=W, > =130.5 cm’.

= Chon thanh nep ngang dinh la thép chit I cé:
W, >W, =130.5cn’.
II1.5.6 tinh todn thanh chong:
Thanh chong chiu nén béi luc tap trung.
Luc phan bo tam gidc: q=p,+ py; =5+2.8=7.8(T)
+ Phén luc tai A 14y mo men déi véi diém B:

H H
M,=0<R;.L,-q—.—
A B =2 q 2 3

(L,=H =5m)
g GHH_ah 785 (.o

2L, 3 23 23
Rp=B=6.5(T)
+ Duyét thanh chiu nén:

o= 2 <
(o.an
Véil,= 2.1, = 6m (chiéu dai thanh chiu nén)
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Tacéod: i= I—= @=12,34
Fog 46,6

Chon nep ding c6: 1=7080 cm*

F,=46,5cm’
ot 60 e
i 12,34
A 48.62
p=1-08] 2| =1-08] =22| =0810
100 100
3
o=t _ 6210 =172.57(kG/cm?)

"~ pF, 0810465
V6i : o =172.57(kG/cm?) < F.., =1700(kG/cm?)

nen =
— Thanh chéng dat yéu cau
I11.6. Bom hut nudc:

Do ¢6 coc van thép va bé tong bit ddy nén nuéc khong thdm vao hd méng trong qua
trinh thi cong, chi cdn b6 tri mdy bom dé hit hét nuc con lai trong h6 méng. Dung hai
may bom loai C203 hit nudc tir cac giéng tu tao su kho rdo cho bé mat hé méng.

I11.7. Thi céng dai coc:

Trudc khi thi cong dai coc can thuc hién mot cong viéc ¢6 tinh bat budc dé 1a nghiém
thu coc, xem xét cac nhat ky ché tao coc, nghiém thu vi tri coc, chat lugng bé tong va cot
thép cua coc.

Tién hanh dap dau coc.

Don dep vé sinh hd méng.

Lap dung van khuon va bé tri céc luéi cot thép.

Tién hanh d6 bé tong bing ong do.

Bao dudng bé tong khi du f°. thi thdo d& van khuon.

IV. Thi céong tru:
Cac kich thuée co ban cta tru va dai nhu sau:
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e MAT CAT TAI TRU T1
MAT BEN TRU T1

1250+ 100+—+—270—-270—-270—-270—-270—+—+100

g | (60 60 60 60+ 60 60t |

Q Q

QL ot L L 4
iR o

& & | ——6d0—

d d | mom
1

L I R

300—F-4100 1007400 400

O O O

O 0O O

1100 L—400—L—400—1100!

100 ——300——100
500

IV.1 Yéu cau khi thi cong:

Theo thiét k€ k§ thuat tru thiét ké 1a tru dac bé tong toan khai, do dé cong tac chi yéu
cta thi cong tru la cong tac bé tong cot thép va van khuon.

Dé thuan tién cho viéc lap dung van khuon ta du kién sir dung van khuon lap ghép.
Vian khuon duoc ché tao timg khoi nho trong nha may duge van chuyén ra vi tri thi cong,
ti€n hanh 1ap dung thanh van khuon.

Cong tdc beé tong dugc thuc hién bdi may tron C284-A cong suét 40 m’/h, sit dung
dam dui bé tong ban kinh tac dung R = 0.75m.
IV.2 Trinh tu thi cong nhu sau:

Chuyén céc kh6i van khuon ra vi tri tru,lap dung van khuon theo thiét k€.

D6 be tong vao ong do, trude khi d6 bé tong phai ki€ém tra van khuon lai mot 1an nita,
boi dau lén thanh van khuon tranh hién tugng dinh két bé tong vao thanh van khuon sau
nay.

D6 be tong thanh timg 16p dy 40cm, ddm & vi tri cach nhau khong qud 1.75R, thoi gian
dam 1a 50 giay mot vi tri, khi thdy nudc ximang néi 1én 1a duge.Yéu cdu khi dim phdi cim
sau vao 16p cii 4 -5cm, d6 dam lién tuc trong thoi gian 16n hon 4h phai dam bao do toan
khoi cho bé tong tranh hién tugng phan tang.

Bdo dudng bé tong :Sau 12h tir khi d6 bé tong c6 thé tusi nude, néu troi mat tudi 3-4
lan/ngay, néu troi néng ¢ thé tu6i nhiéu hon. Khi thi cong néu gip troi mua thi phai c6
bién phap che chan.

Khi cuong do dat 55%f’c cho phép thdo d& van khuon. Qua trinh thdo d& ngugc véi qua
trinh 1dp dung.

IV.3 tinh van khuon tru:
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IV 3.1 Tinh van khuoén dai tru.
bai co kichthuécax bxh=8x5x 2.5 (m).
ap luc tac dung lén van khuon goéom c6:
+ Ap luc bé tong tuoi.
+ Luc xung Kkich caa dam.
Chon mdy tron bé tong loai C284-A c6 cong suat d6 4m’/h.
Va dam dui c6 ban kinh tac dung 12 0,75m.
Dién tich dai: 8 x 5 = 40 m®.
Sau 4h bé tong do 1én cao dugce: z
ho 4Q _40x4
F 40
Gia st dung ong voi voi dé do6 luc xung kich 0,4T/m?.

=4(m) > 0.75(m)

Ap luc ngang tic dung lén van khuon la:

+ Do 4p luc ngang cua bé tong tuoi:

q,=400 (Kg/m®)=0.4 (T/m?*) n=1.3

+ Luc xung kich do dam bé tong: h > 0,75 m nén

Q.= 2.4x0.75x10° =1800Kg / m?
Bi€u d6 4p luc thay déi theo chiéu cao dai nhung dé don gian héa tinh toan va thi cong ta
coi 4p luc phan bg déu:

1800075 . 1800 x 2.45 + 400 x 4

qe=—2 y — 1671 .25(kg/m?)

q"=1.3 x 1671.25=2172.62 kg/m*

qn

bt

4000

3250

Q2
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Nep ding 16x16¢cm

/
\

80

B NE

L

LJ( 20 | 20
Thanh cang & 14 Nep ngang 12x14cm

L
- . H—

Van khuoén ding 20x4cm J%L A o]

150 | 150 |

IV.3.1.1 Tinh van ditng:
Tinh todn v6i Im bé rong clia van
So d6 tinh todn:

qlllllilllllilllllm
% 80 Zﬁ 80 Zﬁ

Momen udn 16n nhat:
2 2
_a_Anex08 o

Mmax -
10 10
Kiém tra theo diéu kién nén uén clia van :
o= M <R,
w
2 2
Véi W = bg _ X008 600267 (m?)
139 x10~*
= =——=152.06 (k <R, =130 (k 2
© = 0.000267 (kgfem) <R, (kg/em)

=> Thoa man diéu kién chiu luc
Kiém tra do vong :
4
. L
384EJ 250
Trong dé :

Trwong Dai Hoc Dan Lap Hai Phong
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- E : modun dan héi cta gd Ey= 90.000 (kg/cm?)
-1 : chiéu dai nhip tinh todn 1= 80 cm
- J : momen qudn tinh 1m rong van khuon
3 3
3207 D00 _ 5 33410% (m) = 533 (em?)

12
- 2 tai trong tiéu chudn tidc dung lén van khuon.
q = 18(kg/cm)
4
= BB rem <2~ 032em
384 x 9x10" x 533 250
=>Vay dam bao yéu cau vé do vong.

1IV.3.1.2 Tinh nep ngang.
Nep ngang dugc tinh toan nhu 1 dam lién tuc ké trén cac goi la cac thanh nep ding.
Tai trong tac dung l1én van diing roi truyén sang nep ngang.
V6i khoang cdch nep ngang 16n nhat 1a 1.5m ta quy déi tai trong tir van ding sang
nep ngang.
Qnepngang = 4" 1, =2172.62 x 0.8 = 1738.1 (Kg/m)
So d6 tinh:

NN E
A

JC

| 150 | 150

Momen 16n nhat trong nep ngang:
_ql*? 1738.1x1.5°

™10 10

Chon nep ngang kich thude (12 x 14cm)

ho® 12x14°
-
Kiém tra Gng suat:
oM _ 30007 99.76kg/cm* <130kg/cm?
W 392
+Duyét do vong:
fo L al
48 E.J
_bh® 12x14°
12 1
Ghong = 01, =1800 x 0.8 =1440kG/m

M =391.07kgm

W = =392¢cm?®

J =2744cm*

¢_ 1 al; 1 14.40x150°
48 E.J 48 9x10°* x 2744
Két luan: nep ngang du kha nang chiu luc

=0,004cm < @ =0,6cm
250
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IV .3.1.3 Tinh nep ditng:

Nep ding duogc tinh toan nhu 1 dam don gian ké trén 2 g6i, chiu luc tap trung dat &
gitta nhip do tai trong tir nep ngang truyén xuong

P=qxl, =17381x1.5=2607.15(kg)

So d6 tinh toan:

16

7
%ﬁ 80 % 80 ﬁ% 16
Momen
M = P_l _ 2607.15x1.6 — 695.24Kgm
6 6
Chon nep dung kich thude (16x16) cm.
2 2
W = hg _ 16167 _ ego 7em?
Kiém tra tng suat:
oM 69524 =101kg/cm? <130kg/cm?
W  682.7
Duyét do vong:
_ gl
48.E.J
3 3
=2 1067 ggtemd
12 12

=q"xl, =1671.25x1.5 = 2506 .87kG/m

qvong

3 3
- 0 0680 _ g h5305m < 19~ 0,40m
48.E.J 48x9x10" x 5461 400
Két luan: nep diing da kha nang chiu luc
1V.3.1.4 Tinh thanh cdng:
Luc trong day cang : R = (p + q )L, x I, = (200+1800)x0.8x1.5 = 2400K g
Khoang cach thang cang: ¢ = 1.5m
Dung thang cang la thép CT3 c¢6 R = 1900kg/cm®.
— Dién tich yéu cau
S 2400

F===""2=1.263cm?
R 1900

Dung thanh cang ®14 ¢6 F = 1.54 cm®
IV.3.2. Tinh todn goé vanh luoc.

Ap luc phan bé ctia bé tong 1én thanh van: p, = 2.4x0.75=1.8(T/m?)
Ap luc ngang do dim beé tong: p, = 0.2T/m’
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Tai trong téng hop tinh toan tac dung Ién vén:

G, = (Py + Py ) x1.3%0.5 = (1.8+0.2) x1.3x 0.5 = 1300 Kg/m?
Luc xé & dau tron:

xD 1300 x3
=

Tinh toan vanh lugc chiu luc kéo T:

qtt
T=-—+ =1950 (Kg)

2 T
Kiém tr a theo cong thuc: £ <R,

Trong do6:
F: dién tich da giam yéu cta tié€t dién vanh luoc
R, : cudng do chiu kéo chia gd vanh luge R, = 100kg/cm?

=> F= Sb> T _190 =19.50cm?
100

k
Tir d6 chon tiét dién gb vanh luge : & = 4cm,b=12cm. Cé F= 4 x 12=48cm?
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CHUONG 2 :THI CONG KET CAU NHIP.
I. Yéu cdu Chung:

-So d6 cau gébm 5 nhip 42m.

-Chon t6 hop gid lao ciu dé thi cong lao ldp dim .

-V6i noi dung do 4n thi cong nhip 42m , mit cit ngang cau gom 6 dam I chiéu cao
dam H = 2.0m, khoang cach gitra cic ddm =2.7m
I1. Tinh todn so bé gid lao nut thua:

Cic t6 hop tai trong duoc tinh todn xem xét t6i sao cho gid lao nit thita dim bao 6n
dinh, khong bi lat trong qu4 trinh di chuyén va thi cong lao lap, dong thoi ddm bao kha
nang chiu luc

- Truong hop 1: TS hop tai trong bao gém trong lugng ban than gid lao nit thira .
Trong qud trinh di chuyén gia nit thira bi hdng & vi tri bt loi nhat. Phai kiém tra tinh todn
6n dinh trong trudng hop nay.

- Truong hop 2: T6 hop tai trong tic dung bao gom trong luong ban than gia lao nit
thira va trong luong phién dam. Trong qué trinh lao 1ap can tinh todn 6n dinh cdc thanh
bién dan

1.Xac dinh cac thong s6 co ban cua gia lao niit thira:

- Chiéu dai gid lao nut thira :

L,=2/3Ly, =20.0m
L,=1.1Lg, =1.1x42=46.2m —chon L, =46m.

- Chiéu cao chonh, =4 m, h,=6m

So do gia lao niit thira

- Trong luong gid lao nit thira trén 1 m

21 L1=20m L2=46m
Pdi trong |

0,3m
h2=6m| 4m

g
I
—
=
A

- Dai=1.25T/m
- Trong lugng ban than tru tinh tir trdi sang phal la: G, =05 T
G,=06T
-Trong lugng ban than tru phu dau nat thira : G;=05T
khi t6 hop gia lao cau di chuyén tir nhip nay sang nhip khédc tru phu cta gia lao cau
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chuén bi ha xudng mii tru . Khi d6 dam tuy hing So d6 xac dinh doi trong P nhu sau:

P+G1=P+0,5(T) G3=0,5(T)
q=1,25(T/m) /G2=0’6(T) \

ISR
AR B C
] L1=20m | L2 =46m ]

2.Kiém tra diéu kién on dinh cua gia lao nit thira quay quanh diém B:
Taco M, <0.8 M (1)
+ M= G, x L, + qxL,xL,/2 = 0.5x46 + 1.25x46%2 = 1345(T.m)
+ M, = (P+0.5) x L, + qxL?,/2 = (P+0.5)x20 + 1.25x 20%2 =20P+260(T.m)
Thay cac dir kién vao phuong trinh (1) ta c6 :
1345<0.8x 20P+260) = P >71.06 T
chonP=71T
- Xét momen 16n nhat tai goi B : Mg = 1345 (T.m)
- Luc doc tac dung trong c4c thanh bién :
_ME, 1345
max h -
(h=4 chiéu cao dan)
*Kiém tra diéu kién on dinh cia thanh bién:

TF <R, =1900(kg /cm?)

N =336.25T

O =
P
Trong d6 : N 1a luc doc trong thanh bién N = 336.25 T
@ : hé s6 uén doc phu thuoc vao do manh A
VoI A =1,/ 1 ¢ 1o chiéu dai tinh todn theo hai phuong lam viéc =2 m
Chon thanh bién trén dan dugc gép tir 4 thanh thép goc (250x160x18) (M,,)
Dién tich : F=4 x 71.1= 284.4 cm’
Ban kinh quén tinh r, =7.99, r, = 4.56 chon r,;, =, = 4.56 cm
l, 200

Apexy =—— =——-=43.86: Trabang c6 ¢ =0.868
rin  4.56

min

N 336250
p*F 0868%284,4

e < R =1900 Kg/cm* dam bao.

II1. Trinh tu thi cong két cdu nhip:
- Lap dung t6 hop gid lao nit thira, 1dp dung hé thong dudng ray cua t6 hop gid lao niit

= 1362.2 (kG/cm?)

Thay vao cong thic : 6, =

Vay o
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thira va xe goong van chuyén

- Di chuyén t6 hop gid lao niit thira dén vi tri tru T,

- Panh dau tim diam, sau d6 van chuyén dam BTCT bing xe goong ra vi tri sau mo dé
thuc hién lao lap dam & nhip 1

- Van chuyén dam dén t6 hop gid lao niit thita dung balang , kich nang dam va kéo vé
phia tru6c ( van chuyén dim theo phuong doc ciu)

- Khi diAm dén vi tri c4n lap dat ding hé théng banh xe va balang xich dat 1én 2 dam
ngang cua té hop gid lao niit thira, di chuyén dam theo phuong ngang cau va dat vao vi tri
g0i ciu
Trong qué trinh dat dim xu6ng goi ciu phai thudng xuyén kiém tra hé thong tim tuyén
dam va goi cau. Cong viéc lao 1dp dam duoc thuc hién thi tu tir ngoai vao trong

- Sauk hi lap xong toan bo s6 dAm trén nhip 1 tién hanh lién két tam chding v6i nhau
va di chuyén gia lao dé lao lap nhip ti€p theo. Trinh tu thi cong lao lap ti€n hanh tuin tu
nhu nhip 1

- Sau khi lao lap xong toan bo cau thi ti€n hanh lap dat van khuon,cot thép d6 bétong
moi noi va dam ngang

- Lap dat van khuon , cot thép thi cong god chan xe , l1am khe co gidn cdc 16p mat
duong va lan can

SVTH: Phan Quang Thanh Trwong Dai Hoc Din Ldp Hdi Phong
MSV :110502 Khoa Xay Dung - 266 -



