TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP
KHOA XAY DUNG

LOI NOI PAU

Trong xu thé phat trién chung cua thé giéi, sy phat trién cua nén kinh té luén di
kém v6i su phat trién cé sé ha tang GTVT. Hay néi cach khac, GTVT ludn luén la
nganh phai di trude mot bude. Dbi voi mot nude cé nén kinh té dang trén da phat trién
nhu nuée ta, viée phat trién co so ha ting GTVT hon lic nao hét c6 mot y nghia vo
cung to 16n. Nhitng cdy cAu méi x4y, nhitng tuyén dudng méi mé khong nhitng hoan
thién thém mang luéi giao théng qudc gia tao nén tang vimg chic cho giao luu, thong
thuong giita cic viing mién ma con thu hiit von dau tu nudc ngoai gop phan day nhanh
tién trinh cong nghiép hoa hién dai hoa dat nudc.

Nhan thiac duoge didu d6, sau 4 nam hoc tap va nghién ciu vé chuyén nganh
“Thiét ké cau” tai bd mén “Xay dung cau duong” cua truong dai hoc dan lap Hai
Phong, em da c6 duoc nhitng kién thirc co ban va nhitng kinh nghiém thuc té quy bau
vé chuyén nganh thiét ké cau duong. Két qua hoc tip qua qué trinh 4 nim hoc di phan
nao duoc phan anh trong do an t6t nghiép ma em xin trinh bay ¢ dudi day.

Dé c6 dugc két qua ngay hom nay, em xin chan thanh cam on cac thay co gido
thudc bd moén Xay Dung truong DPHDL Hai Phong, da giup d& em trong sudt 4 nim
hoc qua. Pic biét em xin chan thanh cam on thiy gi4o:

ThS. Trian Anh Tuin
da tryc tiép hudng dan em hoan thanh dd an tt nghiép nay.

Do thoi gian va kinh nghi¢ém con han ché, d6 4an cia em khong tranh khéi cé
nhitng sai s6t. Rt mong dugc sy thong cam va gitp dd cla cac thay co.

Hai Phong, ngay 18 thang 01 nam 2014

Sinh vién

Vi Hitu Tén
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PHAN I
THIET KE SO BO

CHUONG I: GIOI THIEU CHUNG
I. NGHIEN CUU KHA THI:

I.1 Giéi thiéu chung:

- CAu A 1a cay c4u bac qua song Vam C6 ndi lién hai huyén C va D thuoc tinh Dong
Thép. Day 1a tuyén duong huyét mach gitta hai huyén C va D, nam trong quy hoach
phat trién kinh t&€ cia tinh Pong Thap. Hién tai, cic phuong tién giao thong vuot song
biang cach duy nhit 1a di pha.

Dé d4p ting nhu cdu van tai, giai toa 4ch tic giao thong dudng thuy khu vuc ciu va
hoan chinh mang luéi giao thong cla tinh, cin tién hanh khao sat va nghién ctu xay
dung mdéi cay cau A vuot qua song Vam Co.

Cac can cu 1ap du 4n:

» Can cit quyét dinh s6 1206/2004/QD - UBND ngay 11 thang 12 nam 2004 cua

UBND tinh Dong Thép vé viéc phé duyét quy hoach phat trién mang lugi giao
thong tinh Dong Thap giai doan 1999 - 2020 va dinh huéng dén nam 2030.

» Can cit van ban s6 215/UB - GTXD ngay 26 thang 3 nam 2005 cua UBND tinh
Pong Thap cho phép S6 GTVT lap du an dau tu cay ciu A, nghién ctu diu tu xay
dung cay cau A.

» Can ctt van ban s6 260/UB - GTXD ngay 17 thang 4 nam 2005 ciia UBND tinh
Dong Thap vé viéc cho phép md rong pham vi nghién ciu cay ciu E vé phia Tay
song Vam Co.

» Can cu van ban s6 1448/CDS - QLDS ngay 14 thang 8 nam 2001 ctua Cuc dudng
song Viét Nam.

Pham vi cta du an:

- Trén co s& quy hoach phét trién dén nam 2030 cta hai huyén C - D néi riéng va tinh
Dong Thap néi chung, pham vi nghién ctu du dn xay dung tuyén duong ndi hai huyén
C-D.
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1.2 Pac diém kinh té xa hoi va mang luéi giao thong:

l.2.1 Hién trang kinh té xa hoéi tinh Pong Thap:

1.2.1.1Vé nong, lam, new nghiép

- Nong nghiép tinh da tang véi toc do 6% trong thoi ky nam 2010 - 2013. San xuat
nong nghiép phu thudc chi yéu vao trong trot, chi€ém 70% gia tri san lugng nong
nghiép, con lai 1a chan nuoi chi€ém khoang 30%.

Tinh c6 dién tich dat lam ngiép rat 16n thuan lgi cho trong cay va chan nuoi gia stc, gia
cam.

V6i dudng b bién kéo dai, nghé nuoi trong va danh bt thuy hai san 1a mot thé manh
dang dugc tinh uu tién dau tu khai thac.

1.2.1.2 Vé thuong mai, du lich va cong nghiép

- Trong nhitng ndm qua, hoat dong thuong mai va du lich dang dan chuyén bién tich cuc.
Tinh Dong Thap ¢6 tiém nang du lich rat 16n v6i nhiéu di tich, danh lam thang canh. Néu
duogc dau tu khai thac ding muc thi sé trd thanh nguén 1oi rat 16n.

Cong nghiép cua tinh van chua thuc su phat trién vi trang thiét bi va may méc lac hau,
trinh do quan 1y kém, khong du stic canh tranh. Nhitng nam gin day tinh da dau tu xay
dung mot s6 nha mdy 16n vé vat liu xay dung, mia, duong... lam dau tau dé thic diy
céc nganh cong nghiép khac phat trién.

1.2.2 Dinh huéng phat trién cac nganh kinh té chi véu

1.2.2.1 Vé nong, lam, new nghiép

- V& nong nghiép: Dam béo toc do tang trudng 6n dinh, dic biét 12 san xudt luong
thuc dt dé ddp tng nhu ciu cua xa hoi, tao diéu kién tang kim ngach xuat khau. Toc do
tang trudng nong nghiép giai doan 2013 - 2016 1a 8% va giai doan 2016 - 2020 1a 10%
- Vé lam nghiép: Day manh cong tic trong cay gay rimg nham khoi phuc va bao vé
moi truong sinh thai, cung cap go.

- Vé ngu nghiép: Dat trong tAm phdt trién vao ddnh bat va nuoi trong thuy hai san,
dac biét 1a phat trién ddnh bat xa bo.

1.2.2.2 Vé thuong mai, du lich va cong nghiép

Tap trung phét trién mot s6 nganh cong nghiép chu yéu:

- Cong nghiép ché bién luong thuc, thuc phdm, mia dudng.
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- Cong nghiép co khi: Stra chita, ché tao may moc thiét bi phuc vu nong nghiép, xay
dung, stra chita va déng méi tau thuyén.

- Cong nghiép vat lieu xay dung: San xuét xi ming, c4c san pham bétong diic sin,
gach bong, tam lgp, khai thac cat soi.

- D4y manh xuét khdu, du béo gia tri kim ngach cta ving 1a 1 trieu USD nam 2010
va 3 triéu USD nam 2020. Toc do tang truong l1a 8% giai doan 2013 - 2016 va 10% giai
doan 2016 - 2020.

1.2.3 Pic diém mang luéi giao thong:

1.2.3.1 Buong bo:

- Niam 2010 dudng bo c6 téng chiéu dai 1000km, trong d6 bao gém dudng nhua
chiém 45%, duong da do chi€ém 35%, con lai 1a duong dat 20%.

Cac huyén trong tinh da c¢6 duong 6to di tGi trung tam. Mang ludi duong phan bo tuong
d6i déu. Tuy nhién, hé thong dudng bo vanh dai bién gidi, dudng xuwong ca va dudng
vanh dai trong tinh con thi€u va chua lién hoan.

1.2.3.2 Duong thuy:

- Mang lu6i duong thuy cua tinh Dong Thap khoang 200 km (phuong tién 1 tin tr&
lén ¢6 thé di dugc). He thong dudng song thudng ngan va doc nén kha nang van
chuyén 1a khé khan.

1.2.3.3 Duong sat:

- Hién tai tinh Déng Thap c6 hé thong véin tia dudng sat Biac Nam chay qua.

1.2.3.4 Duong khong:

- C6 san bay nhung chi 1a san bay nho, thuc hién mot s6 chuyén bay noi dia.

1.2.4 Quy hoach phat trién co so ha tang:

- Tinh 10 E n6i tir huyén C qua song Vam C6 dén huyén D. Hién tai tuyén duong nay
la tuyén dudng huyét mach quan trong cta tinh. Tuy nhién tuyén lai di qua trung tam
thi xa C la diéu khong hgp 1y. Do vay quy hoach s& nan doan qua thi xa C hién nay
theo vanh dai thi xa.

1.2.5 Cac quy hoach khac ¢é lién quan:

- Trong dinh huéng phét trién khong gian dén nam 2030, viéc md rong thi xa C Ia tat

yé&u. M6 rong céc khu do thi méi vé cac huéng va ra cac viing ngoai vi.
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Du bdo nhu cau giao thong van tai do Vién chién luoc GTVT lap, ty 1é tang trudng xe
nhu sau:
» Theo du bdo cao:  Oto: 2013 -2016: 10%
2016 - 2020: 9%
2020 - 2030: 7%
Xe may: 3% cho cidc nam
Xe tho so: 2% cho cdc nam
= Theo du bdo thap: O to: 2013 - 2016: 8%
2016 - 2020: 7%
2020 - 2030: 5%
Xe mdy: 3% cho cdc nam
Xe tho so: 2% cho cac nam

1.3 Pac diém vé diéu kién tu nhién tai vi tri xav dung cau:

1.3.1 Vi tri dia Iy

- Cau A bac qua song Vam Co nam trén tuyén duong E di qua hai huyén C va D
thudc tinh Dong Thap. Du 4n dugce xay dung trén co s& nhu cu thuc t€ 1a cau noi giao
thong cua tinh Pong Thap véi cac tinh lan can va la nit giao thong trong yéu trong
viéc phat trién kinh t€ viing.

Dia hinh tinh Déng Thap dic tht 1a ving dong bang ven bién. Dia hinh khu vuc tuyén
tranh di qua thudc ving dong bang, 1a khu vuc dudong bao thi xa C hién tai. Tuyén cat
di qua khu dan cu. Long song tai vi tri du kién xay dung cdu tuong doi 6n dinh, khong
c6 hién tuong x6i 16 long song.

Tinh Dong Thép 1a 1 trong 13 tinh cta ving déng biang Song Clu Long, nam & dau
nguén song Tién. Phia Bac gidp véi tinh Long An, phia Tay gidp véi tinh Preyveng
thuoc Campuchia, phia Nam giap v6i An Giang va Can Tho.

Tinh DPong Théap c¢6 dudng bién giGi quoc gia gidp véi Campuchia véi chiéu dai khoang
50 km tir Hong Ngu dén Tan Hong, v6i 4 clra khau 1a Thong Binh, Dinh Ba, My Can va
Thudng Phudc. Hé thong dudng quoc 16 30, 80, 54 cling vdi quoc 10 N1, N2 gan két
bong Thép vé6i thanh phé Ho Chi Minh va céc tinh trong khu vuc.

Tinh dén nam 2011, dan s6 toan tinh Dong Théap dat gan 1.673.200 nguoi, mat do dan
s6 dat 495 nguoi/km?. Trong d6 dan so song tai thanh thi dat gan 297.200 ngudi, dan
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sO song tai nong thon dat 1.376.000 nguoi. Dan s6 nam dat 833.700 nguoi, trong khi
do6 nir dat 839.500 nguoi. Ty 1é tang tu nhién dan s phan theo dia phuong tang 7,0%.
Tinh Dong Thap c¢6 12 don vi hanh chinh cap huyén, géom 2 thanh phd, 1 thi xa va 9
huyén. Trong dé c6 8 thi tran, 17 phuong va 119 xa.

- Vé diéu kién tu nhién: Dia hinh Déng Thép tuong doi bing phang véi do cao phd
bién tir I — 2 m so v6i mit nudc bién. Dia hinh duoc chia thanh 2 viing 16n 1a ving phia
Bic song Tién va ving phia Nam song Tién. Pong Thdp nim trong ving khi hau nhiét
dé6i, dong nhat trén dia giGi toan tinh, khi hau dugc chia 1am 2 mua rd rét 1a miia mua
va mua kho. Trong d6, mlia mua thuong bat dau tir thang 5 dén thang 11, mua kho bat
ddu tir thang 12 dén thang 4 nam sau. DO 4m trung binh nam 1a 82,5%, s6 gid nang
trung binh 6,8 gid/ngay. Luong mua trung binh tr 1.170 — 1.520 mm, tap trung vao
mua mua, chiém 90 — 95% luong mua ca nam. Pat dai cua Dong Théap cé két cau mat
biang kém bén vitng lai tuong d6i thap, nén lam mat bang xay dung doi héi kinh phi
cao. Pat dai tai tinh Pong Thap c6 thé chia 1am 4 nhém chinh 12 nhém dat phu sa
(chi€ém 59,06% dién tich dat ty nhién), nhém dat phen (chi€ém 25,99% dién tich dat tu
nhién), dat xam (chi€ém 8,67% dién tich dat tu nhién), nhém dat cat (chiém 0,04% dién
tich dat tu nhién). Dong Thép 1a tinh rdt nghéo vé tai nguyén khodng san, chi yéu cé:
Cat xay dung cdc loai, phan b6 & ven song, con hoac cic cii lao, 1a mat hang chién luoc
cua tinh trong xay dung. Sét gach ngéi: C6 trong phu sa cd, trdm tich bién, trdm tich
song, phan bo rong khap trén dia ban tinh véi trit lugng 16n.

1.3.2 Piéu kién khi hau thuy van

1.3.2.1 Khi tuong
= V€ khi hau: Tinh Déng Thap nam trong khu vuc khi hau nhiét déi gié mua nén cé
nhiing dic diém co ban vé khi hau nhu sau:
- Nhiét do binh quan hang nam:  27°C
Nhiét do thap nhat : 12°C
Nhiét do cao nhat: 38°C

- Khi hau chia 1am 2 mua rd rét, miia mua bat dau tir thang 5 dén thang 11 va mua
kho bat dau tir thang 12 dén thang 4 nam sau.

= V& gi6: Chu yéu theo 2 huéng Tay Nam va DPong Béc (tir thdng 5 dén thang 11),

ngoai ra con cé gié chudng tir thang 2 dén thang 4, ca biét vao mua mua thuong

co loc.
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1.3.2.2 Thuy vdn
* Muc nudc cao nhat:

* Muc nudc thap nhat:

* Muc nudc thong thuyén:

= Khiu do cau:
» Cip song: Song cap 5
1.3.3 Diéu kién dia chat

Theo s6 liéu thiét k& ¢6 4 ho khoan véi dic diém dia chat nhu sau:

MNCN = +8.80 m
MNTN = +3.00 m
MNTT = +5.60 m

S Le=150m

Ho khoan I IT I1I IV Tri s6 SPT
Ly trinh 10 60 120 190 Neo
Sét déo mém 3 3.5 4 4 12
A sét 10 8 9 8 8
Cat min 8 8 9 8.5 18
Cat tho - - - - 35
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CHUONG II: THIET KE CAU VA TUYEN

IL. it XUAT CAC PHUONG AN CAU:
II.1. Cac thong so k¥ thuat co ban:
Quy mo va tiéu chudn ky thudt:
» CAu vinh cltu bang BTCT UST va BTCT thuong
= Khé thong thuyén ting véi song cdp V 1a: B = 25m; H =3.5m
= Khé cdu: B= 11 +2x0.5 = 12m
» Tan suat 1d thiét ké&: P=1%
* Quy pham thiét ké&: Quy trinh thiét k€ cau cong theo trang thai gidi han 22TCN-
272.05 cia Bo GTVT
» Tai trong: Xe HL93
I1.2. Vi tri xay dung:
Vi tri x4y dung ciu A lua chon & doan song thing khidu do hep. Chiéu rong thoat
nuéc 150 m.

I1.3. Phuong an két cau:
Viéc lua chon phuong 4n két cau phai dua trén cdc nguyén tac sau:

» Cong trinh thié€t k€ vinh ctlru, ¢6 két cdu thanh thoat, phu hop v6i quy mo cla
tuyén van tai va diéu kién dia hinh, dia chat khu vuc.
Dam bao su an toan cho khai thac duong thuy trén song véi quy mo song thong
thuyén cép V.
Dang két cdu phai c6 tinh kha thi, pht hgp véi trinh d6 thi cong trong nudc.
Gia thanh xay dung hop ly.
Can ct vao cac nguyén tac trén c6 3 phuong an két ciu sau duoc lua chon dé
nghién cttu so sinh.
A. Phuong dn 1: Céau ddam BTCT DUL nhip don gian 6 nhip thi cong theo phuong
phdp béc ciu bing t6 hop lao ciu.
» S0 d6 nhip: 27427+27427+27+27 m.
» Chiéu dai toan cau: Ltc = 162.5 m
» Keét cau phan dudi:
+ Mo: Dung m6 U BTCT, méng coc khoan nhoi D=1m
+ Tru: Dung tru than dac mit thira BTCT, méng coc khoan nhoi D=1m
B. Phuong dn 2: Cau dam thép lién hop BTCT 6 nhip 27m, thi cong theo phuong phép
lao kéo doc.
» S0 do nhip: 27+27+27427+27+27 m.
» Chicu dai toan cau: Ltc = 162.5 m.
» K&t cau phan dudi:
+ M¢: Dung m6 U BTCT, méng coc khoan nh6i D=1m
+ Tru: Dung tru than dac mut thira,méng coc khoan nh6i D=1m

VYV V¥V

C. Phuong dn 3: Cau 3 nhip lién tuc dic hang can bang.
» So d6 nhip: 45+70+45 m.
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» Chiéu dai toan cau: Ltc = 160 m.
» KEét ciu phan dudi:

+ Mo6: Mo U BTCT, méng coc khoan nhoi D= 1m.

+ Tru nang than dac BTCT trén nén méng coc khoan nhéi D= 1.2m.
Bdng tong hop bo tri cdc phuong dn

Thong

2 | Khécd So do o
Phuong thuyén o el 00 > L(m) K&t cau nhip
an (m) (m)
(m)

Cau dam don gian

I 25x3.5 | 11+2x0.5 | 27427+27+27+27+27 | 162.5 BT DUL
I | 2535 | 11+2x0.5 | 27427+27+27+27+27 | 162.5 | CAudam thép BT

lién hop
I | 25x3.5 | 11+2x05 45+70+45 160.0 Cau lién tuc
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CHUONG III
TINH TOAN SO BO KHOI LUONG CAC PHUONG AN

VA LAP TONG MUC PAU TU
PHUGNG AN 1: CAU DAM PON GIAN

L. MAT CAT NGANG VA SO PO NHIP;
- Khé cau: Cau duoc thiét ké cho 2 1an xe.
K=11m
- Tong bé rong cdu ké ca lan can:
B=114+2x0.5=12m
- So d6 nhip: 27+27+27+27+27+27 = 162 m (Hinh v& : Tric doc ciu)
- Cau dugc thi cong theo phuong phép ban ldp ghép.

1. Két cau phan dudi:
a.Kich thudc dam chu: Chiéu cao cua dam chu 27m l1a h = (1/15 + 1/20)L = (1.8 +
1.35) (m)
chon h = 1.35(m). Sudn dam b = 20(cm)
Theo kinh nghiém khoang cach ciia dam chu d =2 + 3 (m), chon d = 2.4 (m).
Cic kich thudc khac duoc chon dua vao kinh nghiém va dugc thé hién ¢ hinh 1.
75 |

ET y—r7.5 .

]
15
2|5

Hinh 1. Tiét dién dam chii

SV: Oa F6iau TFan_13571050023 Trang: 10



TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP
KHOA XAY DUNG

b.Kich thudc dam ngang :
Chiéu cao h, = 52(cm)
-Trén 1 nhip 27 m b6 tri 5 dam ngang cach nhau 6.75 m.
- Chiéu rong suon b, = 12 + 16cm (20cm), chon b, = 20(cm).

= 1' 165 1' 27.5 20

220
Hinh 2. Kich thudc dam ngang.

c.Kich thudc mdt cdt ngang cdu:
-Xéc dinh kich thu6c mat cat ngang: Dua vao kinh nghiém méi quan hé chiéu
cao dam, chiéu cao ddm ngang, chiéu day mat cat ngang két ciu nhip, chiéu day
ban d6 tai ché nhu hinh V&,

MAT CAT NGANG CAU
1/2 mat cat tai goi 1/2 mat cét gitra nhip
1100 50
]
U _
1=2% 1=2%
J L7 /}; X )7 744
] /] _
120 | 240 | 240 | 240 | 240 | 120J

- 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 ciu tao
dung loai CT;vaCT;
2. Két cau phan dudi:
+ Tru cau:
- Duing loai tru than diac BTCT thudng dé tai chd
- Bé tong M300
Phuong an méng: Duing méng coc khoan nhoi duong kinh 100cm
+ MG cau:
- Duing m6 chit U bé tong cot thép
- Bé tong mac 300, Cot thép thuong loai CT; va CTs.
- Phuong 4n méng: Dung méng coc khoan nhoi duong kinh 100cm.
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A. Chon cdc kich thudc so b6 md cdu.

M0 cdu M1,M2 chon 1a mé trit U, méng coc véi kich thude so bd nhu hinh 3.
B. Chon kich thudc so bo tru cdu:

Tru ciu chon 12 tru than dac BTCT thuong d6 tai chd,kich thudc so bo hinh 4.

1200 l
] 120 240 240 240 240 120 200
| 580 II*O |.|..|..|..|..|.| |;|
[ ] [ 75
150 135 150 —
L :Ol\ 75
2
s00——] 100 L J al
140 275— —275
. 150
180 S0 —260— |50 g0
200 500
U J
i i
200 ‘ I- ’:| 500 |75J ‘ ‘ 200 |

| oo | | 800 | | 500 |
? ’ —2J10 B @ @ @ 1o 10 @ @ O
) jo 500 300 300
N, @l — 12
O O O do [ O D |
480 .
O O T |
i |© O
L1go—300—L100! Lol —an—Ligo!
Hinh 3. Kich thuéc moé M1, M2 Hinh 4. Kich thuéc tru T3

II. TINH TOAN SO BO KHOI LUGNG PHUONG AN KET CAU NHIP:
- CAu dugc xay dung géom 6 nhip, moi nhip dai 27 m, v6i 5 dam I thi cong theo
phuong phap béan lap ghép.
1. Tinh _tai trong tac dung:
a) Tinh tdi giai doan 1 (DC):
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* Dién tich tiét dién dam chu I duoc xdc dinh: I 75

|
7.5 7.5
A, =0.6x0.08+0.15%0.75+0.1x0.275+ T T

8
+0.2x0.42+0.2x0.15+0.6x0.25=0.452 (m?) ]
- Thé tich mot dam 127 (m) —h

Vg = 27xA, = 27x0.452 = 12.204 (m?)

o

—Thé tich mot nhip 27 (m), (c6 5 dam I)
Vdcnhip42 = 5X12204 = 6102 (m3)

20

]
7 165 7 27.5

;42|” 10
NN
|
INS
L

220

* Dién tich dam ngang:
Ay, = 0.5x0.1x(2.2+1.65)+0.42x2.2=1.1165 m?>

- Thé tich mot dam ngang:

Vg = Agxb, = 1.1165x0.2 = 0.2233 m’
—Thé tich ddm ngang ctia mot nhip 27m:
V,, = 4x5x0.2233 = 4.466 (m?)
—Vay téng khai lugng bé tong cuia 1 nhip 27m la:
V=61.02+4.466 = 65.486 (m?)
=Vay tong khai lugng bé tong ctia 6 nhip 6x27m Ia:
V= 6x65.486 = 392.916 (m?)
+ Ham luong c6t thép dam 1a 160 kg/m?®
—Vay khai luong cot thép la: 160x392.916 = 62866.56 (Kg) = 62.87 (T)

b) Tinh tdi giai doan 2(DW):

*Trong luong 16p pht mat cau:

—=Trong lugng mat cau:

gmc = BXZhiXYi/6

SV: Oa F6iau TFan_13571050023 Trang: 13



TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP
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B = 12.0 (m): Chiéu rong khé ciu
+ h: Chiéu cao trung binh h=0.12 (m)
+ 7;: Dung trong trung binh (y=2.25T/m?)

= Zme = 12x0.12x22.5/6 = 5.4 (KN/m)

18
Nhu vay khoi luong 16p mat cau la: Af
Ve =(LeauX8me)/ V1 =(162.5x5.4)/2.25= 390 (m3)
* Trong luong lan can: g
L0
PLC =FLCX2.5 g
= [(0.865x0.18)+(0.5 - 0.18)x0.075+0.05x0.255 * 07
+(0.535 x0.05)/2 +(0.5 - 0.23)x0.255/2]x2.5=0.6 (T/m) "
Thé tich lan can: Q
F,c= 0.24025 (m?) 1 1
V, o = 2x0.24025x162.5 = 78.08 (m®) ' 50 ;10

2. Chon cac kich thude so bo két cau phan dudi:
- Kich thude so bd ctia mo cau:

M0 cau duoc thiét k€ so bo 1a md chit U, duoc dit trén hé coc khoan nhoi. M@ chit
U ¢6 nhiéu vu diém nhung néi chung ton vat liéu nhat 1a khi ¢6 chiéu cao 16n, mé nay

¢6 thé duing cho nhip ¢6 chiéu dai bat ky.
- Kich thudce tru cau:

Tru cu gém c6 5 tru (T1, T2, T3, T4, T5) dugc thiét k€ so bo cé chiéu cao tru
T1=8.60m; T2=10.20m ; T3=10.30m; T4=9.10m; T5=7.60m va mé MI1=6.93m;
M2=6.93m.
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| 1200
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o
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- © _
L1go—s00—L 100! L100J—300—L100J
Hinh 5. Kich thuéc moé M1, M2 Hinh 6. Kich thuéc tru T3

2.1. Khoi luong bé téng cot thép két cdu phdn dudi :
* Thé'tich va khoi luong mo:
a. Thé'tich va khoi luong mo:
-Thé tich bé méng mot mo
Vi = 2x5x12 = 120 (m?)
-Thé tich tudng canh
V. = 2x(2.7x6.04+0.5x3.0x3.0+1.5x3)x0.5= 25.2 (m?)
-Thé tich than mo
V. = (479x1.3 + 0.5x1.21)x11= 75.152 (m?)
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-Téng thé tich mot mo
Vo=V +V_+V, =120 +25.2 +75.152 = 220.352 (m’)
-Thé tich hai mo
V. = 2x220.352 = 440.704 (m’)
-Ham luong c6t thép mo 1ay 80 (kg/m?)
80x440.704 = 35256.32 (kg) = 35.257 (T)
b. Méng tru cdu.:
» Khai luong tru ciu:
-Thé'tich mii tru (cd 5 tru déu c6'V ,,; giong nhau)

Ve = 0.5x2.0x0.75x(6.6+12.0) + 12.0x2.0x0.75 + 0.9x1.4x0.2x5= 33.21 (m?)
- Thé'tich bé tru : c4c tru kich thudc giong nhau
So bo kich thuéc mong :
Vi = 0.5x0.5x5x(7+8) + 8x1.5x5 =78.75 (m?)

-Thé'tich than tru: V;,,

V1=(8.60-1.5)x9.5096 = 67.518 m’
V2 =(10.20 - 1.5)x9.5096 = 82.734 m’
V3 =(10.30 - 1.5)x9.5096 = 83.684 m’
V4=(9.10- 1.5)x9.5096 = 72273 m’
V5=(7.60 - 1.5)x9.5096 = 58.009 m’

—Thé tich toan bo tru (Tinh cho 1 tru)

Vi = Voot Voo +Vy, = 7875 +67.518 +3321 = 179.478
Vi = Voot Voo Vi, =78.75 +82.734 +3321 = 194.694
Vs = Voot Voo 4V, =78.75 +83.684 + 3321 = 195.644
Viu = Voot Voo +Vy, = 7875472273 +3321 = 184.233
Vi = Voot Voo Vi, = 7875 +58.009 + 3321 = 169.969

(98] w2 w2

5 3 3 8 8

—Thé tich toan bo 5 tru

V = VT] + VT2 + VT3 + VT4 + VTS = 924018 m3
- Khi luong tru: Gy, = 924.018x2.5 = 2310.045 T

So bo chon ham luong c6t thép than tru 1a 150 kg/m?, ham lugng thép trong méng tru
12 80 kg/m?, ham luong thép trong mii tru la 100 kg/m*
Nén ta c6 khoi Iuong cot thép trong 5 tru la:

M= 5x100x33.21 + 5x150x364.218 + 5x80x78.75 = 321268.5 Kg=321.269 T
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2.2. Xdc dinh siic chiu tdi cua coc:
*Vat liéu:
- Bé tong cip 30 ¢ f.” = 300 kg/cm?
- Cot thép chiu Iuc AIl ¢6 Ra = 2400 kg/cm?

> Suic chiu tai cua coc theo vdt liéu:

Stic chiu tai ciia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai cta coc theo vat liéu lam coc tinh theo cong
thic sau
Py = ¢xP,
Vi P, 1a cuong do chiu luc doc truc danh dinh c¢é hoac khong c6 uén tinh theo cong
thiic:
P, = ox[mxmyxf,’x(A_ - Ay) + fxA]= 0.75x[0.85x0.85xf. X (A - Ay) + [ xA]
Trong do:
¢: Hé so suc khang, ¢=0.75
m,,m,: Céc hé s6 diéu kién lam viéc
f,” =30MPa: Cuong do chiu nén nho nhit cua bétong
f, =420MPa: Gidi han chay déo quy dinh cua thép
A.: Dién tich ti€t dién nguyén cuia coc
A.=3.14x1000%/4=785000mm>
A Dién tich ctia cot thép doc (mm?)
Ham lugng c6t thép doc thuong hop 1y chi€ém vao khoang 1.5-3%. Véi ham luong 2%
ta co:
A =0.02xA =0.02x785000=15700mm?
Vay stc chiu tai ciia coc theo vat liéu la:
P, =0.75x0.85x[0.85x30x(785000-15700) + 420x15700] = 16709.6x10*(N).
Hay Py = 1670.96 (T).

> Sitc chiu tdi cua coc theo ddt nén:

* So'liéu dia chdt:

- Lép 1: Sét déo meém

-Lép 2: A sét

- Lop 3: Cat min

- Lép 4: Cét tho

Theo diéu 10.7.3.2 stic khang d& ctia coc duoc tinh theo cong thic sau:
Qr = 0xQ, = 04X Q,
Vi Q,=q,A,;
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Trong d6:
Q,: Stic khang d& miii coc
q,: Stc khang don vi mii coc (Mpa)
®gp: Hé s0 stic khang ¢,,=0.55 (10.5.5.3)
A,: Dién tich miii coc (mm”)
* Xdc dinh suc khdng mili coc:

q,=39, K, d (10.7.3.5)

Trong dé :
K,,: Kha nang chiu tai khong thit nguyén.

d: Hé s6 chiéu sau khong thit nguyén.

Sd
(3+ B)

C i (10.7.3.5-2)
10.[1+300-%
Sd

d=1+04. Hs <34
D

S

K

qu: Cudng do chiu nén doc truc trung binh cua 16i da (Mpa), q, = 26 Mpa
K,,: H¢ s6 kha nang chiu tai khong thit nguyén

Sq: Khoang cach cac duong nit (mm).Lay S; =400 mm.

ty: Chiéu rong cac duong nit (mm). Lay t;=6 mm.

D: Chiéu rong coc (mm); D=1000 mm.

H,: Chiéu sau chon coc trong hd dd(mm). Hg = 2000 mm.

D,: Buong kinh hé da (mm). Dg = 1200 mm.
=>d= 1+O.4xi =1.67
1.2

(3+.200,

=>Kgp = = 1000 —=0145
10,/1+300
400

Vay q,= 3x26x0.145x1.67 = 18.888 Mpa = 1888.8 T/m?
Stic chiu tai tinh todn cua coc (tinh theo cong thac 10.7.3.2-1) la:

Qg = xQ, = OxgpxA, = 0.5x1888.8x0.5°1 = 741.354 T
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Trong do:
Qg: Stic khang tinh toan cua cac coc.
¢: Hé so stc khang doi véi sic khang mii coc duoc quy dinh trong bang 10.5.5-3
A,: Dién tich mat cit ngang ctia mili coc

3. Tinh toan s6 luong coc méng mé va tru cau:

3.1. Tinh tdi:

Gom trong luong ban than mo va trong luong két cau nhip

- Do trong luong ban than 1 dam duc trudce:

Zaen = 0.452x24 = 10.848 (KN/m)
- Trong lugng maoi ndi ban:

o= Hyxb, . x7 ¢ =0.2x0.5x24 = 2.4 (KN/m)

- Do dam ngang :
gan=(H-H,-0.25)(S-b,)(b, /L)Xy c
Trong d6: L, = L/n=26.4/4 = 6.6 m (Khoang cach giita 2 dam ngang).
=>g..=(1.15-0.2 - 0.25)x(2.4 - 0.2)x(0.2/6.6)x2.4 = 0.112 (T/m)
- Trong lugng cua lan can:
€ =P X2/ =0.6x2/4 =0.3 T/m =3 KN/m
- Trong lugng 16p phlt mat cau:
Gom 5 16p:
+ Bé tong alpha: Scm;
+ Ldp bao vé: 4cm;
+ L6p phong nuéce: 1em
+ Pém xi mang: Icm
+ L6p tao do doc ngang: 1.0 — 1.2 cm
+ Trén 1m? cha két cdu mat dudng va phin bo hanh Idy so bo: g = 0.35 T/m
= g, =0.35x 11 =3.85 T/m

Xdc dinh dap luc tac dung lén mo do tinh tdi:

2

Tinh tai

ANV A A A A A A

1

Hinh 3-1 Puong danh huong dp luc lén mé
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DC =P+ (Zach + Smn+ Lan T L1)XO
=(220.352x2.5) + (1.0848x5 + 0.24 + 0.112 + 0.3)x0.5x27 = 632.906 T

DW = g, xo = 3.85x0.5x27=51.975 T
3.2. Hoat tdi:
Theo quy dinh cta tiéu chuan 22TCVN272-05 thi tai trong dung thiét k€& 1a gia tri bat
loi nhat cta t6 hop:

+Xe tai thi€t ké va tai trong lan thiét ké

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

+(2 xe tai 3 truc+tai trong 1an)x0.9

Xdc dinh dap luc tac dung lén mo do hoat tdi:

+Chiéu dai nhip tinh todn: 26.4 m

Ay A

¥ 26.4m 0.3T/m ¥
=i

VAR A A A A N N A N
0.93T/m
222

1\I,z\l,\l,\l,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,\I,

11T._\|,11T
4.3m 4.3m

14.5T| 14.5T 3.5T,

1

—
0.955 0.837 0.674

Hinh 2-2 So do xép tdi lén duong dnh hudng dp luc moé
Tir so d6 x€p tai ta c6 phan luc g6i do hoat tai tic dung nhu sau
- V6i t6 hop HL-93K(xe tai thi€t ké+tai trong lan):
LL=n.m.(1+IM/100).(Py;) + n.m.W,,,.®
Trong do:
n: SO lan xe n=2
m: Hé s6 lan xe m=1
IM: Luc xung kich cuia xe, khi tinh mé tru dac thi (1+IM/100) = 1.25
P;: Tai trong truc xe
y;: Tung d6 duong anh hudng

®: Dién tich duong anh hudng
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Wia: Tai trong lan = 0.93T/m
+LL ¢ 3 e = 2X1x1.25x(14.5+14.5x0.837+3.5x0.674) + 2x1x0.93x(0.5x26.4) = 97.04 T
+ LL e 2 e = 2x1x1.25x(11+11x0.955) + 2x1x0.93x(0.5x26.4) = 78.31 T
Vay t6 hop HL duoc chon 1am thiét k€.

Toan bo hoat tdi va tinh tdi tinh todn tdc dung 1én bé mo'la:

N6 Nguyén nhan Trang thai gi6i
lu?.c DC DwW LL han

' (yp=1.25) (yw=1.5) (v =1.75) cuong do I
P(T) | 632.906x1.25 51.975x1.5 97.04x1.75 1038.915

Xdc dinh s6 luong coc khoan nhdi cho méng mé M,

Phén luc tai g6i do t6 hop tai trong & trang thdi gidi han cudong do I 1a:
Rpgyai = 1038.915 T
Céc coc duoc b6 tri trong mat phang sao cho khoang céch gifta tim cdc coc a > 3d (d 14
dudng kinh coc khoan nhdi). Ta c6:
V6i P=741.354T
Vay s6 lugng coc so bo la:

R 1038.915

=2x =2.80 (coc).
P 741.354

Vé6i S - Hé so kinh nghiém xét dén luc ngang va mémen =2

Duing 6 coc khoan nhoi ¢1 m bé tri trén hinh vé.

1200 |
I
oS O O
N
500 300
o O O
1?0
—120I 480 I 480 I120—
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3.3. Xdc dinh dp luc tac dung tru:

-Tinh tai:

Tinh tai
RN RR RN RN
4/ 26.4m 1 26.4m 4/

1

Hinh 2-3 DPuong anh huong dp luc lén tru
DC= PTru + (gdch T €mt it glc)X(D
= (195.644x2.5) + (1.0848x5 + 0.24 + 0.112 + 0.3)x27 = 653.162 T
DW =g, x®» =3.85x27=103.95T

-Hoat tdi:
4.3m 4.3m
14.5TJ/ 14.5TJ 3.5Tl 0.93T/m
NS P PSS S S PSS S PSS P P S S P S P P P P A A A A
1 26.4m 1 26.4m 1
0.837 1 0.837
1.2m
11T 11T 0.93T/m
VNN N N N N
1 26.4m 1 26.4m 1
1 0.955
4.3m 4.3m 4.3m 4.3m
14.5TJ/ 14.5TJ 3.5T 15m 14.5T lm.sT J/3.5T 0.93T/m
NSRS A A P PP P P PP P PP P PP P P A P A A P A A A A A A A
1 26.4m 1 26.4m 1

0106 9260 (432 o837 0674

1

Hinh 2-4 Duong dnh huong dp luc lén mong

SV: Oa F6iau TFan_13571050023 Trang: 22



TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP
KHOA XAY DUNG

LL=n.m.(1+IM/100).(P,.y;))+n.m.W,,.®
Trong do
n: SO lan xe, n=2
m: Hé s6 lan xe, m=1;
IM: Luc xung kich cua 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 dudéng anh hudng
Wia: Tai trong lan = 0.93T/m
+T6 hop 1: 1 xe tai 3 truc + TT lan:
LL,. 4= 2x1x1.25x(14.5 + 14.5x0.837 + 3.5x0.837) + 2x1x0.93x26.4 = 123.019 T
+T6 hop 2: 1 xe tai 2 truc + TT lan:
L, i 2 e = 2x1x1.25x(11 + 11x0.955) + 2x1x0.93x26.4 = 102.867 T
+T6 hop 3: 2 xe tai 3 truc + TT lan:

LL,.; = 2x1x1.25x[14.5x(1+0.837+0.269+0.106) + 3.5x(0.674+0.432)] +
+2x1x0.93x26.4 = 138.967 T

Vay t6 hop HL duoc chon 1am thiét k€.
Tong tdi trong tinh dudi day dai la:

Noi Nguyén nhan Trang thai gi6i
lu.c DC DW LL han

’ (yp=1.25) (yw=1.5) (yu=1.75) cuong do I
P(T) | 653.162x1.25 103.95x1.5 138.967x1.75 1215.57

3.4. Tinh so coc cho méng tru, mo:

n= BXP/PCQC

Trong do:

B: hé s6 k€ dén tai trong ngang.

B = 1.5 cho tru, B = 2.0 cho m6 (m6 chiu tai trong ngang 16n do ap luc
ngang cua dat va tac dung clia hoat tai truyén qua dét trong pham vi lang thé trugt ctia
dat dap trén mo).

P(T): Tai trong thiang ding tac dung lén méng md, tru da tinh & trén.
Py = min (P,;,P,y)

H y
e so coc | Chon

(€
n
O

Tén Pvl Pnd Pcoc | Taitrong | Hé
muc

Trugitta | T3 | 1670.9 | 741.354 | 741.354 | 1215.57 L.5 2.46

Mo M1 | 1670.9 | 741.354 | 741.354 | 1038.915 2 2.80
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6. Du kién phuong an thi cong:
6.1.Thi cong mo:
Budc 1: Chuan bi mat bing.
- chuén bi vat liéu ,may moc thi cong.

- xac dinh pham vi thi cong,dinh vi tri tim mo.
- dung mdy ui ,két hop thi cong san Gi mat bang.
Buge 2: Khoan tao 16
- dua mdy khoan vao vi tri.
- dinh vi tri tim coc
- Khoan tao 16 coc biang mdy chuyén dung vdi ong vach dai sudt chiéu dai coc.
Budc 3: D6 bé tong long coc
- Lam sach 16 khoan.
- Dung cdu ha I6ng cot thép.
- Lép ong dan ,ti€n hanh d6 bé tong coc
Buoc 4:
- Kiém tra chat luong coc
- Di chuyén mdy thuc hién céc coc tiép theo .
Buoc 5:
- dao dat ho moéng.
Bucoc 6:
- Lam phang h6 méng.
- dap dau coc.
- d6 beé tong ngheo tao phang.
Buéc 7:
- Lam sach h6 méng ,lap dung da gido van khuon ,c6t thép bé moéng.
- d06 bé tong bé mong.
- Thao d& vang chong ,van khuon bé.
Budc 8:
- Lap dung da gido van khuon ,c6t thép than mo.
- d6 be tong than mo.
- Lap dung da gido van khuon ,cot thép tudng than ,tudng canh mo.
- Thdo d& van khuon da gido.
- Hoan thién mo6 sau khi thi cong xong két ciu nhip.
6.2. Thi cong tru cdu:
Buoc 1:
- Duing phao trd ndi dén vi tri thi cong tru bang cdc may chuyén dung.

- Phao trd néi phai ¢6 doi trong dé dam bao an toan thi cong. Khong bi léch phao
khi khoan.
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Buoc 2:
- Do dac x4c 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:
- D6 beé tong bit ddy theo phuong phdp vita dang
- Hut nudce ra khoi ho méng
- Bap dau coc, stra sang h6 moéng
- Lap dung van khuon, cot thép va do bé tong bé tru.
Buoc 4:

- Lap dung van khuon ,bé tri c6t thép.
- D6 bé tong than tru ,mil tru .
- Hoan thién tru, thdo d& da gido van khuon, dung bia rung nhd coc véan thép
thao do hé théng khung vay coc dinh vi
6.3. 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:
- Dling gid ba chan cdu lap dim & mot bén dau cau
- Tién hanh d6 bé tong dim ngang.
- D6 be tong ban lién két giita cdc dam
- Di chuyén gid ba chan thi cong cdc nhip tiép theo
Buéc 3: Hoan thién
-Théo 1ap gia ba chan
- D6 beé tong mat duong
- Lap dung via chdn 0 to lan can, thi€t bi chi€u sdng, ong thoat nudc, 1lap dung
bién bdo
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Lap téng miic dau tu
Bang thong ké vat liéu phuong dn cau dam gian don

Pon Pon gid Thanh tién
TT Hang muc vi Khoi luong @ @
Téng muc dau t d | (A+B+C+D) 57,514,365,501
bon gid trén 1m2 d 19,933,237
mit cAu
A | Du toan xay 1ap d AI+ATT 56,974,148,102
Al g;a tridytodnxay | 4 T+TITIT 49,542,737,480
I | Két cdu phan trén d 31,230,761,480
I | Khoi lugng bé tong | m® | 1704375 | 15,000,000 | 25,565,625,000
2 fgﬁong dtphanmat |, 385 2,000,000 770,000,000
3 | Betong lan can m 111.47 800,000 89,176,000
4 | C6t thép lan can T 16.72 15,000,000 | 250,800,000
5 | G6i dam Bo 30 140,000,000 | 4,200,000,000
6 |Rhecogianlondl |y, 7 3,000,000 21,000,000
7 | Lop phong nudc m? 5.504 120,000 660,430
8 | Ong thodt nudc ong 90 750,000 67,500,000
9 | Pen chiéu sang cot 16 14,000,000 | 224,000,000
I | Két cdu phdn dudi d 18,311,976,000
1| Betong mo m’ 510.78 2,000,000 | 1,021,560,000
2 | Betong tru m | 1434.45 2,000,000 | 2,868,900,000
3| Cot thép m6 T 51.078 15,000,000 | 766,170,000
4 | Cot thép tru T 286.89 15,000,000 | 4,303,350,000
5 |Tockhoanmhorb =1, 1260 5,000,000 | 6,300,000,000
6 | Cong tinh phutrg | % 20 8,959,980,000 | 3,051,996,000
I | Buong hai ddu cdu
1| Pap dat m’ 900 62,000 55,800,000
2 | Mong + mat duong | m’ 695 370,000 257,150,000
AIl | Gid tri xay lap khac | % 15 Al 7.431,410,622
B | Chi phi khdc % 10 A 5,697,414,810
C | Truot gia % 3 A 1,709,224,443
D | Du phong % 5 A+B 3,133,578,146
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PHUONG AN 2
CAU DAM PON GIANTHEP BE TONG LIEN HOP

L. GIOI THIEU CHUNG VE PHUONG AN:
L1. So do cau va két cau phan trén:
- Khé cau: Cau duoc thiét k& cho 2 lan xe
K=1Im
- Tong bé rong cau ké ca lan can:
B=11+2x0.5=12m
- B0 tri chung gém 6 nhip don gian thép bé tong lién hop va dugc bo tri theo so do:
L.=27+27+27+27+27+27=162m (Hinh v& : Trac doc ciu)
- Cau dugc thi cong theo phuong ban 1ap ghép
- Mat cat ngang cau gébm c6 6 dam thép chit I cao 1.1 (m), khoang cach giita céc
dam cha 12 2.0 (m)
- Vat liéu dung cho két cau.
+ Beé tong M400, E, = 3,5x10° kg/cm?
+ Cot thép cuong do cao dung loai S-31, S-32 cta hang VSL-Thuy Si thép cau
tao dung loai CT; va CTs; Ep= 1,95x10° kg/cm?
I.2. Két cau phan dudi:
+ Tru cau:
- Dung loai tru than dac BTCT thudng do6 tai chd
- Beé tong M300; Cot thép thuong loai CT; va CT;
- Phuong 4n moéng: Dung méng coc khoan nhoi D = 1m
+ M0 cau:

- Dung mo chit U bé tong cot thép
- Bé tong M300; Cot thép thuong loai CT; va CT;
- Phuong 4n méng: Dung méng coc khoan nhoi D = 1m

I1. KICH THUGC SO BO KET CAU:

Cau duoc xay dung gém 6 nhip, moi nhip dai 27m, v6i 6 ddm chit I thi cong theo
phuong phap lao kéo doc; 6 nhip 27m dugc dat trén cac tru T1, T2, T3, T4, TS va dat
trén mo M1, M2.

- So d6 két cu nhip: L.=27 + 27 +27 +27 + 27 +27 =162 m
1. Xac dinh kich thudc mat ciat ngang:
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MAT CAT NGANG CAU
50 1100
. Aan .
1=2% 1=2%

/ 135
L / =N =t i i _
100 | 200 | 200 I 200 I 200 I 200 | 100J
DAM NGANGEL 40
2. Chon cac kich thude so bo két cau 230G
phan trén: - [ —
a. Kich thuéc dam chu: _2,

- Chiéu cao dam lién hop 1a hy, = 1.35 m S
- Chiéu cao dam théplahy, =1.1m

- Chiéu cao phan BTCT la h,, =25 cm
- Chiéu day cua ban BTCT la h, = 20 cm 12

- Chiéu cao viit ban BTCT lah, =5 cm 135

- Chiéu rong viit BTCT lab, =5 cm A
- Chiéu rong cua phan ti€p xuc giita BT
va bién trén dan thép 1a b= 30 cm
- Kich thudc ctia ban bién trén ctia dam
thép: (p.x§5,) =30x3 cm | - ﬁ:&
30—k
- Kich thudc ctia ban bién du6i thi nhat L—s—

ctia dam thép (pxg’) =30x3 cm.

- Kich thudc ctia ban bién dudi thit hai ctia dam thép (phixgs) =36x3 cm.

- Kich thude sudn dam thép (. x§, ) = 101x 1.8 cm.

- Khoang céach ctia cac dam chti chond =2.0 m
b. Kich thudc dam ngang:

- Chon dam ngang la thép hinh U40 c6 cac dac trung hinh hoc nhu sau:

+ Mo men quén tinh: I;,= 15220 cm®.
+ Trong lugng trén 1 mét chiéu dai: g,,= 0,0483 T/m.

- Chiéu dai ctia ddm ngang: L;,= 1.68 m. (5 ddm ngang trén mat cit ngang cau)

- Khoang cach dam ngang: L,=3 m. (1 nhip phuong doc c6 9 dam ngang)

- Dam ngang duoc bo tri thé hién trén hinh v& mit cit ngang cau.
c. Suon tdng cuong dung:

- Chiéu cao suon tang cuong: 101 cm

- Chiéu rong suon tang cudng: 12 cm

Hinh 2-1.Tiét dién dam chu
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- Chiéu ddy suon tang cuong: 1 cm
- Khoang cach suon tang cuong theo phuong doc cau chon Im <hy;=1.35m
- Sudn ditng dugc bo tri thé hién & hinh 2-2.

4 | 8 1

|
= 1T

101

B2

Hinh 2-2. Cdu tao suon diing
3. Chon cac kich thuée so bo két cau phan dudi:
+ Tru cau:
- Diing loai tru than diac BTCT thudng do tai chd
- Bé tong M300
- Phuong an méng: Dung méng coc khoan nhoi duong kinh 100cm
+ M0 cau:
- Dung mé chit U bé tong cot thép
- Bé tong M300; Cot thép thuong loai CT; va CTs.
- Phuong an méng: Dung méng coc khoan nhoi duong kinh 100cm.
A. Chon cdc kich thudc so b6 mé cdu.
- M6 cau M1, M2 1a mé chit U, méng coc véi cac kich thude so bo nhu hinh 2.3.
B. Chon kich thudc so bo tru cdu:

Tru céu 12 tru than dac BTCT thudng d6 tai chd, kich thudc so bo cua tru dugc thé
hién & hinh 2.4.
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Hinh 2.3. Kich thuéc m6 M1, M2
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1. Tinh toan khoi luong cua két cau nhip.
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Hinh 2.4. Kich thuéc tru T3

CAu dugc xay dung goém 6 nhip 27 m, v6i 5 dam thép lién hgp bé tong cot thép, thi
cong theo phuong phap ban lap ghép, 6 nhip 27 m dugc dat trén 5 tru T1, T2, T3, T4,
TS5 va 2 mé M1, M2.
A. Khot luong bé téng cua két cdu nhip:

- Lépdém:3cm

- L6p phong nudce: 1 cm
- L6p bao vé BTXM: 3 cm

- L6p bé tong asphalt: 5 cm
*Trong luong lop phi mdt cdu:

- Bé tong Asphalt day trung binh 0.05 m c6 trong lugng y = 22.5 KN/m’
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= 0.05x22.5 = 1.125 KN/m?
- Bé tong bao vé day 0.03 m c6 y = 24 KN/m?
= 0.03x24 = 0.72 KN/m?
- L6p phong nuée day 0.01 m
- Lép bé tong dém day 0,03 m c6 y = 24 KN/m®
= 0.03x24 = 0.72 KN/m?
— Trong lugng mat cau:
2. = Bx2h;xy,/6
Trong d6: +n=1.5: La hé s6 vuot tai cua I6p phu mat cau
+ B = 10 m: Chiéu rong khé ciu
+ h: Chiéu cao trung binh h=0.12 m
+ 7;: Dung trong trung binh y = 2.25 T/m’
= g = 11x0.12x2.25/6 = 0.495 T/m
Nhu vay khoi luong 16p mat cau la:
V.. = (LegXenl)/ 11 = (162x4.95)/2.3 = 348.65 m’

Téng cong tai trong 16p pht q,. = 1.125 + 0.72 + 0.72 = 2.565 KN/m?*

Bé rong mat ciu B=11 m.
* Trong luong lan can:

P . =F,x2.5
= [(0.865x0.18)+(0.5 - 0.18)x0.075+0.05x0.255
+(0.535 x0.05)/2 +(0.5 - 0.23)x0.255/2]1x2.5=0.6 T/m
Thé tich lan can:
Fo= 0.24025 m?
Vi = 2x0.24025x162.5 = 78.08 m®

* Khoi luong bé tong cua dam:
200

20

5
Dién tich mat cit 1a:

F = 2x0.2 + 0.05x0.05 + 0.3x0.05 = 0.4175 m*
Thé tich ciia mot dam 27 m 1a: Vg, = 27x0.4175 =11.2725 m°
Thé tich cia mot nhip 27 m 1a: 'V, = 5x11.2725 = 56.3625 m’
- Téng khoi luong bé tong ciia 6 nhip 27 m la:
V =56.3625x6 = 338.175 m*
- Ham luong cot thép dim 1a 150 kg/m’

Vay khoi lugng c6t thép 1a: G, = 150x338.175 = 50726.25 kg =

18
)
)
0 Lo
©
©
27— |
Lo
o)
(\l
- 4‘ 50 4 Loii
N~
50.72625 T
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B. Khoi luong thép cua két cdu nhip:
* Khoi luong thép cua ddam chii:

30
el
L ] 3i
110 1.8
3
T— &

Dién tich mat cat la:
F =0.3x0.03 + 1.01x0.18 + 0.3x0.03 + 0.36x0.03 = 0.2106 m*

Thé tich cia mot dim 27 m 1a: V4, = 27x0.2106 = 5.686 m®

Thé tich ctia mot nhip 27 m 1a: V,,,, = 6x5.686 = 34.116 m’

Téng khoi luong thép cuia 6 nhip 27 m la:

G,=34.116x6x7.85 =1606.86 T
* Khoi luong thép ciia dam ngang:
- Dam ngang 1a thép hinh U40, c6 trong luong trén 1 mét chiéu dai
g, = 0.0483 T/m
- Toan cau ¢6 tat ca 54x5 =270 dam ngang, mbi ddm ngang c6 chiéu dai 1a 1.68 m
Cach déu 3 m b6 tri ddm ngang vao sudn tang cudng.Vay tong khai luong
thép cua dam ngang la:
G, = 1.68x270x0.0483 =2191 T
* Khoi luong thép cua suon ditng:

Toan céu ¢ tat ca 1944 sudn diang. (1 nhip ¢6 2x27x6 = 324 sudn ding). Téng khoi

luong thép cua suon ding la:
G, =1944x0.0029x7.85 =44.26 T
2.2. Khoi luong bé tong cot thép két cau phan dudi:

* Mo cdu: Pugc thiét k€ so bo 1a mo chit U, duoc dat trén hé coc khoan nhoi. M6
chit U c6 nhiéu vu diém nhung néi chung ton vat liéu nhat 12 khi c6 chiéu cao 16n, mo
ndy c6 thé dung cho nhip c6 chiéu dai bat ky. Chiéu cao M1 = M2 = 6.93m.

* Kich thudc tru cdu:

Tru cau gom cé 5 tru (T1, T2, T3, T4, T5) duoc thiét ké so bd ¢6 chiéu dai:
T1 =8.60m, T2 = 10.20m, T3 = 10.30m, T4 = 9.10, T5 = 7.60m.
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a. Thé'tich va khoi luong mo”:
Do m6 M1, M2 ¢6 kich thudc giong nhau nén ta chi can tinh khdéi lugng ctia 1 mo.
-Thé tich bé méng mot mo

Vi = 2x5x12 = 120 (m?)
-Thé tich tudng canh

V.. = 2x(2.7x6.0+0.5x3.0x3.0+1.5x3)x0.5= 25.2 (m°®)
-Thé tich than mo

V. = (4.79x1.3 + 0.5x1.21)x11= 75.152 (m’)
-Téng thé tich mot mo

V. =V, +V_+V,_ =120 +252+75.152 = 220.352 (m’)

-Thé tich hai mo
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Voms = 2x220.352 = 440.704 (m?)
-Ham luong c6t thép mo 1ay 80 (kg/m?)
80x440.704 = 35256.32 (kg) = 35.257 (T)
b. Méng tru cdu.:
» Khoi lugng tru cau:
- Thé tich mii tru (cd 5 tru déu c6'V,,; giong nhau)

Ve = 0.5x2.0x0.75x(6.6+12.0) + 12.0x2.0x0.75 + 0.9x1.4x0.2x5= 33.21 (m?)
- Thé tich bé tru : céc tru kich thudc giong nhau
So bo kich thuéc mong :
Vi = 0.5x0.5x5x(7+8) + 8x1.5x5 =78.75 (m”*)

-Thé'tich than tru: V;,,

w

V1=(8.60-1.5)x9.5096 = 67.518 m
V2 =(10.20 - 1.5)x9.5096 = 82.734 m’
V3 =(10.30 - 1.5)x9.5096 = 83.684 m’
V4=(9.10- 1.5)x9.5096 = 72273 m’
V5=(7.60 - 1.5)x9.5096 = 58.009 m’

—Thé tich toan bo tru (Tinh cho 1 tru)

Vi = Voot Voo +Vy, = 7875 +67.518 3321 = 179.478
Vi = Voot Voo Vi, =78.75 +82.734 +3321 = 194.694
Vs = Voot Voo 4V, =78.75 +83.684 +3321 = 195.644
Viu = Vot Voo +Vy, = 7875472273 +3321 = 184.233
Vi = Voot Vi Vi, = 7875 +58.009 + 3321 = 169.969

w2 w2 w2

5 3 3 8 8

—Thé tich toan bo 5 tru

V=V +Vp+Vpy +Vy +V = 924018 m’
- Khéi lugng tru: G, = 924.018x2.5 =2310.045 T
So bo chon ham luong c6t thép than tru 1a 150 kg/m?, ham lugng thép trong méng tru
12 80 kg/m*, ham luong thép trong mil tru 1a 100 kg/m*
Nén ta c¢6 khoi lugng cot thép trong 5 tru la:

My, =5x100x33.21 + 5x150x364.218 + 5x80x78.75 = 321268.5 Kg =321.269 T
2.2. Xdc dinh siic chiu tdi cua coc:

*Vat liéu:

- Bé tong cap 30 ¢6 f.” = 300 kg/cm?

tru
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- Cot thép chiu lIuc AIl ¢6 Ra = 2400 kg/cm?

> Suic chiu tai cua coc theo vdt liéu:

Stic chiu tai ctia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stc chiu tai cta coc theo vat liéu lam coc tinh theo cong
thiic sau
Py = ¢xP,
Vi P, 1a cuong do chiu luc doc truc danh dinh c¢é hoac khong c6 uén tinh theo cong
thic:
P, = ox[mxmyxf.’x(A - Ay) + fxAy]= 0.75x[0.85x0.85xf. X (A - Ay) + {xA]
Trong do:
¢: Hé so stc khang, ¢=0.75
m,,m,: Céc hé s6 diéu kién lam viéc
f.” =30MPa: Cuong do chiu nén nho nhit cua bétong
f, =420MPa: Gidi han chay déo quy dinh cta thép
A.: Dién tich tiét dién nguyén ctia coc
A.=3.14x1000%/4=785000mm>
A: Dién tich cta cot thép doc (mm?)
Ham lugng c6t thép doc thuong hop ly chiém vao khoang 1.5-3%. Véi ham luong 2%
ta co:
A =0.02xA =0.02x785000=15700mm?
Vay stc chiu tai ciia coc theo vat liéu la:
P, =0.75x0.85x[0.85x30x(785000-15700) + 420x15700] = 16709.6x10*(N).
Hay Py = 1670.96 (T).

> Stic chiu tdi ctia coc theo ddt nén:

* So'liéu dia chdt:

- Lép 1: Sét déo mém
-Lép 2: A sét
- Lop 3: Cat min
- Lép 4: Cét tho
Theo di€u 10.7.3.2 siic khdng dd cta coc duoc tinh theo cong thiic sau:
Qr = 0xQ, = 04X Q,
Véi szqup;
Trong do:
Q,: Stic khang d& miii coc

q,: Stc khang don vi mii coc (Mpa)
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@gp: He s0 stic khang ¢,,=0.55 (10.5.5.3)
A,: Dién tich miii coc (mm?)
* Xac dinh svic khang miii coc:

qp=3qu Ksp d (10.7.3.5)

Trong do :
K,,: Kha nang chiu tai khong thit nguyén.

d: Hé s6 chiéu sau khong thit nguyén.

Sd
3+ B)

s = " (10.7.3.5-2)
10 /1+ 300-4
Sd

d=1+04.Ms <34
D

S

K

q,: Cudng do chiu nén doc truc trung binh cua 16i da (Mpa), q, = 26 Mpa
K,,: H¢ s6 kha nang chiu tai khong thit nguyén

Sq¢: Khoang cach cac duong niit (mm).Lay S, = 400 mm.

ty: Chiéu rong cac duong ndt (mm). Lay t;=6 mm.

D: Chiéu rong coc (mm); D=1000 mm.

H,:

D .

S*

Chiéu sau choén coc trong hd di(mm). Hg = 2000 mm.

Puong kinh hé da (mm). Dg = 1200 mm.
=>d= 1+0.4xi =1.67
1.2

(3+ 400,

=> KSP = = 1000 = 0145

10, ’1+ 300i
400

Vay q,= 3x26x0.145x1.67 = 18.888 Mpa = 1888.8 T/m?
Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) la:

Qr = OXQ, = PxqpxA, = 0.5x1888.8x0.5°1 = 741.354 T

Trong do:
Qg: Stic khang tinh todn cua cac coc.
¢: Hé s0 stic khang doi véi stc khang mii coc dugc quy dinh trong bang 10.5.5-3

A,: Dién tich mat cit ngang ctia miii coc.
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3. Tinh toan s6 luong coc méng mé va tru cau:
3.1. Tinh tdi:

Gom trong lugng ban than mo va trong luong két cau nhip.
Xdc dinh dp luc tdc dung lén mo:

Tinh tai
N A A P A A A A A A A
1 26.4m /I/

1

Hinh 3-1 Duong dnh hudng dp luc 1én mé
DC =P+ (Zach + Smn+ Zan T L1)XO
=(220.352x2.5) + (0.775x6 + 0.152 + 0.45 + 0.008)x0.5x27 = 621.89 T

DW = g, xo = 3.85x0.5x27=51.975 T
3.2. Hoat tai:
Theo quy dinh cta tiéu chuan 22TCVN272-05 thi tai trong dung thiét k& 1a gia tri bat
loi nhat ctia t6 hop:

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

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

+(2 xe tai 3 truc+tai trong lan)x0.9

Xdc dinh dap luc tac dung lén mo do hoat tdi:

+Chiéu dai nhip tinh toan: 26.4 m

Ay A

; 26.4m é
0.3T/m
0.3T/m

VNNV
0.93T/m
0.93T/m

1\|,2\|,\|,\L\|,\|,\|,\|,\|,\L\|,\|,\|,\|,\|,\L\|,\|,\|,\|,\L\|,

21N
11T J117T
4.3m 4.3m

14.5T| 14.5T 3.5T,

1 —
0.955 0.837 0.674

Hinh 2-2 So do xép tdi lén duong dnh hudng dp luc mo
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Tir so d6 x€p tai ta c6 phan luc g6i do hoat tai tic dung nhu sau
- V6i t6 hgp HL-93K (xe tai thi€t ké+tai trong 1an):
LL=n.m.(1+IM/100).(P,y;) + n.m.W,,.
Trong do:
n: SO lan xe n=2
m: Hé s6 lan xe m=1
IM: Luc xung kich cua xe, khi tinh mo tru dac thi (1+IM/100) = 1.25
P;: Tai trong truc xe
y;: Tung d6 duong anh hudng
®: Dién tich duong anh hudng
W Tai trong lan = 0.93T/m
+LL ¢ 3 e = 2X1x1.25x(14.5+14.5x0.837+3.5x0.674) + 2x1x0.93x(0.5x26.4) = 97.04 T
+ LL¢ 5 e = 2x1x1.25x(11+11x0.955) + 2x1x0.93x(0.5x26.4) =78.31 T
Vay t6 hop HL dugc chon 1am thiét k€.

Toan bo hoat tdi va tinh tdi tinh todn tdc dung lén bé mo'la:

NG Nguyén nhan Trang thai gi6i
lu.c DC DW LL han

’ (yp=1.25) (yw=1.5) (yu=1.75) cuong do I
P(T) 621.89x1.25 51.975x1.5 97.04x1.75 1025.145

3.3. Xdc dinh ap luc tdc dung tru:

-Tinh tdi:

Tinh tai
VA A A AP A A A A A A A A A A A A A A A A
4/ 26.4m 1 26.4m 4/

1

Hinh 2-3 Puong anh huong dp luc lén tru
DC= PTru + (gdch + Zmt Emt glc)X(D
= (195.644x2.5) + (0.775x6 + 0.152 + 0.45 + 0.008)x27 = 631.13 T
DW = g, xo = 3.85x27 =103.95 T
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-Hoat tdi:
4.3m 4.3m
14.5TJ/ 14.5TJ 3.5Tl 0.93T/m
VAN AN N N U N A
1 26.4m 1 26.4m 1
0.837 1 0.837
1.2m

11T 11T 0.93T/m

NSRS S S P P P S S S P P P A A A A A

1 26.4m 1 26.4m 1
1 0.955
4.3m 4.3m 4.3m 4.3m
14 5Tl 14 STJ/ 3.5T 15m 14.5T J/14 5T l?) 5T
. - . . . . 0.93T/m
AR A P PP P P P P P A P P A A A A A A A N
1 26.4m 1 26.4m 1
0.269 0.432 I 0.837 0.674

Hinh 2-4 DPuong dnh huong dp luc lén mong
LL=n.m.(1+IM/100).(P..y)+n.m.W,,,.c
Trong do
n: SO lan xe, n=2
m: Hé s6 lan xe, m=1;
IM: Luc xung kich cua xe, khi tinh md tru dac thi (1+IM/100)=1.25
P;: Tai trong truc xe, y;: Tung d6 duong anh hudng
®: Dién tich dudng anh hudng
W Tai trong lan = 0.93T/m
+T6 hop 1: 1 xe tai 3 truc + TT lan:
LL,. 4= 2x1x1.25x(14.5 + 14.5x0.837 + 3.5x0.837) + 2x1x0.93x26.4 = 123.019 T
+T6 hop 2: 1 xe tai 2 truc + TT Ian:
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LL. 12 e = 2X1x1.25x(11 + 11x0.955) + 2x1x0.93x26.4 = 102.867 T
+T6 hop 3: 2 xe tai 3 truc + TT lan:

LL, .= 2x1x1.25x[14.5x(1+0.837+0.269+0.106) + 3.5x(0.674+0.432)] +
+2x1x0.93x26.4 = 138.967 T

Vay t6 hop HL duoc chon 1am thiét k€.
Tong tdi trong tinh dudi ddy dai la:

N6 Nguyén nhan Trang thai gi6i
lu?.c DC DwW LL han
' (yp=1.25) (yw=1.5) (v =1.75) cuong do I
P(T) 631.13x1.25 103.95x1.5 138.967x1.75 1188.030

3.4. Tinh s6 coc cho méng tru, mo:

n= BXP/PCQC

Trong do:

B: hé s6 ké dén tai trong ngang.

B = 1.5 cho try, B = 2.0 cho m6 (m6 chiu tai trong ngang 16n do ap luc
ngang cta dat va tdc dung clia hoat tai truyén qua dat trong pham vi lang thé truot clia
dat dap trén mo).

P(T): Tai trong thang ding tac dung 1én méng md, tru da tinh & trén.
Py = min (P,,P,y)

I-rlnan;g Tén Pvl Pnd Pcoc | Taitrong | Hés6 | s6 coc | Chon
u
Tru gitta | T3 | 1670.9 | 741.354 | 741.354 | 1188.030 | 1.5 2.40

Mo M1 | 1670.9 | 741.354 | 741.354 | 1025.145 2 2.77

IV. Du kién phuong an thi cong:

3.1.Thi céng mo:

Budce 1:

Budc 2: Dai véi mong coc khoan nhoi

San Gi mat bang (ding may ui). Dinh vi tim coc.
Lam lan trai cho cdn bd cong nhan
Tap hop mdy méc thiét bi vat liéu chudn bi thi cong m6

Dinh vi tim coc,lap dat, dinh vi mdy khoan. Dung mdy khoan
Tién hanh khoan coc dén cao do thiét ké.
Vé sinh 16 khoan,ha 16ng thép,dé bé tong theo phuong phdp ‘ORTD’ trong

nudc
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Budc 3:
- Dung may xuc két hop nhan luc dao h6 méong dén cao do thiét ké. (Mdng
coc va mong nong)
- Pap dau coc vé sinh hd méng
- Réi d4 dam dém day 30cm, d6 bé tong 16p 16t 10cm

Budc 4:

- B tri cot thép dung van khuon bé

- D6 bé tong bé mo
Budéc 5:

- B tri cot thép dung van khuon than mo

- D6 be tong than mo dén cao do da ke goi
Budc 6:

- B0 tri cot thép dung van khuon va dé bé tong phan con lai.
- Déap dat n6n mé va hoan thién.
3.2. Thi céng tru cdu:
Bude 1:
- Dung phao chd néi din ra dén vi tri thi cong tru bang cdc mdy chuyén dung.
- Phao chd néi ¢6 doi trong dé ddm bdo an toan thi cong.
Budc 2: Dai véi méng coc khoan nhoi

- Dinh vi tim coc,lap dat, dinh vi mdy khoan. Dung mdy khoan

- Tién hanh khoan coc dén cao do thiét ké. A

- Vé sinh 16 khoan,ha 16ng thép,dé bé tong theo phuong phdp ‘ORTD’ trong
nudc

- Do dac x4c dinh tim try, tim vong vay coc van thép, khung dinh vi

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

- C6 dinh phao trd néi
- Dong vong vay coc van thép

- D06 beé tong bit ddy theo phuong phép vita dang

- Hut nué6e ra khoi hd mong

- Xo6i hut vé sinh ddy ho méng

- Lap dung vdn khuon, c6t thép va d6 bé tong bé tru

- Sau khi bé tong tru du cudng do dao phép lap dung van khuon c6t thép do
bé tong than tru

- Hoan thién tru, thdo d& da gido van khuon, dung bia rung nhé coc van thép
thao do hé thong khung vay coc dinh vi

3.3.Thi cong két cdu nhip:

- Thi cong phan két cau nhip:
+ Céc cau kién 1dp ghép bao gom: C4c doan dam chu, cdc chi ti€t m6i noi, he
lién két ngang...duoc ché tao & trong nha may. Cac vau neo ciing han trudc
vao dam chu.
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+ Lap rap céc dot dam thép, hé lién két ngang trén bai lap & ddu cau. N6 céc
nhip thanh h¢ lién tuc.

+ + + +

Lao dim bang phuong phép kéo doc bang toi va cap.
Lap van khuon va c6t thép ban mat cau.
D4 beé tong ban mit cau, van chuyén bé tong bang may bom bé tong.
Lam 16p mat cdu, ong thoat nuGc, 1ap dat lan can va hoan thién.

Lap tong miic dau tu
Béang thong ké vat liéu phuong an cau dam thép ban BT lién hop

T Hang muc Ponvi | Khdi luong | Pongia(d) Thanh tién d)

Tongmuicdu t d A+B+CG+D 63,890,903,600
A | Gidtridutodnxay lip d ALAT 50856040,100
Al | Giat DTXL chinh d HIHI 43408,712,000
I | Kétcdauphantrén d 24.897.250000
1 | betongddmliénhop n 250.7 25000000 6,267,500,000
2 | Cotthépdimlienhop T 72053 20000000 1441060000
3 | thépdamliénhop T 304.35 35,000,000 10,065,225000
4 | thépdamngang T 325 40000000 1,300,000,000
5 | thépsudn giacudng T 212 40000000 1.684.800000
6 | betonglancan n 116 2,000,000 232000000
7 | cdtthéplancan T 174 25,000,000 435000000
8 | gdicAu céi ) 12000000 504000000
9 | khecogin khe 7 3,000,000 21,000,000
10 | I6pphtimétciu Ny 49023 5,500,000 2,707,.265000
11 | ongthodtnudcpve cai 44 350,000 15400000
12 | dienchié sing ot 16 14,000,000 224,000,000
I | Kéicdiuphdnduoi 18,311,976,000

Coc khoan nhoi 1222 7000,000 8,554000,000
2 | Bétongmo,tru m’ 176636 5000000 8,831,800,000
3 | Gotthépmo, tru T 18533 20,000,000 3,706,600,000
4 | Congtinh phuto % 20 I, 1L, 2452,120000
I | Duong hai ddu cdu 199486,000
1 | bapdat m’ 900 62,000 55,800,000
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TT Hang muc Ponvi | Khoi luong Pon gid (d) Thanh tién (d)
2 | Mdéng+matdudng n’ 115 370000 42,550,000
3 | Dahdcxay m’ 100 560,000 56,000,000
All | Gitrixay lipkhdic % 10 Al 7.447.328,100
1 | Sanldpmit bang thi cong
2 | CTphycvuthicong
Chuyén
3 | quanmiyDBGTJan
B | Chiphikhic % 10 A 8,192060910
1 | KSTKtvanbdohiém
2 | Chiphibanquanly
3 |bu
4 | Chiphiraphd bommin
C | Truotgia % A 1,709,224,443
D | Duphong % A+B 3,133,578,146
Chitieu Im*ciu 21,350,159
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o PHUONG AN3 ‘
CAU DAM BTCTU'ST 3 NHIP LIEN TUC PUC HANG CAN BANG

1. So' @0 ciu va két cau phin trén:
- Cau BTCT tng suit trudc gdm 3 nhip lién tuc duoc bé tri theo so do:
L.=45+70+45m
-Khé cauB=11+2x0.5=12m

- Cau duoc thi cong theo phuong phap duc hing can bang d6i xtmg tir 2 tru.
- Mit cat ngang dam tiét dién hinh vach xién, bé rong ban ddy thay doi ting dan tir
g01 ra nhip.

+ Hupjp = (% +%)L"hip = (2.3 + 1.4) m— Chon Hpj, =1.85m

+Hyy = (i+i)thip =(4.6 + 3.5 m—>ChonHy,=4.0m
' 15 20 '
(H-h)

L2

- Cao d6 day dam thay ddi theo quy luat parabol: y = x?+h véi L 1a chiéu
dai canh hing cong dam bao yéu cau chiu lyc va thim m§y. Phan mit cau cong déu
theo duong tron ban kinh R =4500m.

- Gbi cau: Dung gbi cao su chiu thép. Khe co gidn: Toan cau c6 2 khe co gidn trén 2
md, khe co gidn cao su.

- Mit xe chay: Bé tong atfal 5 cm + tang phong nudc 1 cm. Mit cit ngang cau tao dbc
ngang 2% dam bao thoat nudc mit ra 2 phia lan can qua cac 6ng thoat nudc.

- Lan can trén cau dung lan can bang thép dng tron.

2. Két cAu phan duwéi:

- M6: M6 U BTCT, mong coc khoan nhdi ®1.2 m

- Try: Tru than ddc BTCT, mong coc khoan nhdi ®1.2 m

3. Vit liéu

- Bé tong: Str dung cac loai bé tong sau:

Mac Ap dung
400 Dam chil va dam ngang BTCT do tai chd.
350 Coc khoan nhoi, coc dong.
300 MG tru, lan can, ban qué do.
150 Bé tong tao phang va bit ddy mong.
- C6t thép thuong.
- Thép dir tng lyec.
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II. SO CHON KiCH THUGC CAU
1. Két cAu phén trén:
Cdc kich thuéc chung cia mdt cdt dam.

Mit cit ngang dam lién tuc duge chon so bd theo kinh nghiém sao cho du kha nidng
chiu luc cho hoat tai, tai trong ban than.

- Mt cit ngang dam lién tuc c6 dang hinh hop, thanh hop xién.

- Chiéu cao cta dam thay doi, mit cét tru cao 4.0m, tai dot hop long cao 1.85m.

- Chiéu day ban day ciing thay d6i, tir 80cm & dinh tru va 30cm tai vi tri gitta nhip.

- Chiéu day ban nip thay doi:

- Chiéu day sudn hop coi nhu khong thay doi 1a 40cm. Tai ngoai canh hang va giita
nhip bang 25cm, tai ddu canh hang bang 50cm.

- Lop phii mat cau gdom 5 16p: Lop bé tong atfan Scm; Lop bao vé 4cm; Lop phong
nudc lcm; Pém xi mang 1em; Lop tao do dbc ngang 1.0 — 1.2 cm.

1/2 MAT CAT TAI GOI 1/2 MAT CAT GIUA NHIP
TI LE: 1:100 TI LE: 1:100
1200 1
5

550 | { 01

_ , ‘ :%;:
5|0 |

150—'—135J I—1 50
275 185

l 285
Hinh 1: Mdt cat ngang dam cau phan dic hing
2. Két cau phan duéi:

2.1. Chon cdc kich thwéc so bé mé cau:

M6 cau dugc chon so bg 1a mé coc (md nhe) voi kich thude so bd nhu hinh ve.
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f —L2
ﬁ' E Iio 500
1
N L
150 50 300 150 100 . v
I | 430 < Y os
i s . 550
200 600

120
120 [
|

2.2. Chon kich thwdc so b tru cdu:
- Thén try rong 3.5m theo phuong doc cau va 8.5 m theo phuong ngang cau va dugc
vubt tron theo duong tron ban kinh R = 1.75 m.
- Bé mong cao 2.5m, rong 9.6 m theo phuong doc ciu, 11.0 m theo phuong ngang cau
va dat dudi 16p dat phu (du doan 13 duong x6i chung).
- Dung coc khoan nhdi D120cm, miii coc dit vao 1op cat thd, chiéu dai coc 1a 20m.
CAU TAO TRU T1

TiLE: 1:100

5071007100100 7400750 r?go_l
— ‘ — /—-‘\

! |

| N

! T

! |

! |

| |

| 1000 |

N -

| |

1 | l |

4 + |
1 50 - 1 50

Lrsl 75— ps0—L o0 4751751 %l a30—L 00— 1 330 3__0|

12 230 1100 12 230 960

leobzc 310 120 310 /@ed leoi:@—m—hzg‘—m 12060!
I~

1/2 MAT CAT 2-2

1/2 MAT CAT 1-1

—|- 300 960

Ti LE: 1:100 TI LE: 1:100
1100
|60]—‘|20—|—310—| |
N <
120
360
360
120

Lispl—430—

Hinh 3: Cdu tao tru cau diic hing
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III. TINH TOAN PHUONG AN
1. Tinh téigl va 02

Tinh toan md men do tinh tai 2.
Tinh tai 2 gdm: Trong luong 16p phit mit cau, lan can:
Ta chon s0 bd 7grer = 7c = 2.4 T/m® = 24 KN/m®.

e Trong lugng cdt lan can, tay vin:

A
»
40 U
O
87
25
35
65
25
20— 7.5

|

1 S0 qL

Ta c6 trong lugng lan can:

Jic = (0.25x0.5+0.5x0.35x0.5+0.5x0.25/2+0.5x0.2x0.25/2+0.25x0.075)x245
gic = 7.35 (KN/m).

Vay trong lugng cua lan can, tay vin la:
Oic = 7.35 (KN/m).
Trong lugng 16p pht mat cau:

Gom 5 16p: Bé tong alpha : S5cm
Lop bao vé 4cm
Lép phong nudce :lem
bém xi mang :1lcm

L6p tao 6 dbc ngang: 1.0 — 1.2 cm
» Chon so b0 16p phu day 12cm.
e Vay trong lugng 16p pht mit cau:
Obme = 0.12x24x11 = 31.68 (KN/m).
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Vay trong luong tinh tai gy:
02 = Qbme * ic = 31.68 + 3.30 + 7.35 = 42.33 (KN/m).

e Trong luong 16p mat dudng cia toan cau la:
P = 1.5XgmeXL = 1.5x42.33x160 = 10159.2 (KN).

- Hop lyc tinh toan dugc theo cong thirc:
Q= z m:7:Q;
Trong do:
Q; = tai trong tiéu chuan
¥i = hé sb tai trong
ni = 1 h¢ s6 diéu chinh

hé s6 tai trong dugc léy nhu sau:

H¢ s6 tai trong

Loai tai tron . ,
' e Lén nhat | Nho nhat

Tai trong thuong xuyén

DC: cau kién va cac thiét bi phy 1.25 0.90
DW: L6p phu mat cau va céc tién ich 1.5 0.65
Hoat tai: Hé s6 1an m = 1, hé s6 xung kich (1+IM) = 1.25 1.75 1.00

2. Tinh trong lwong phén nhip lién tuc

2.1. Xdc dinh phwong trinh thay déi cao dé ddy dim

- Gia thiét ddy dam thay ddi theo phuong trinh parabol, dinh dudng parabol tai mit cat
gitra nhip.

- Cung Parabol cit truc hoanh tai sat gdi ciu bén trai va truc hoanh.

- Phuong trinh c6 dang:

- (Hp_hm)

2

Trong do:
H, = 4.0m; hy, = 1.85m, chiéu cao dam tai dinh tru va tai gitra nhip.

L: Phan dai ctia canh hang L = 100-2

=49(m).

Thay s6 ta co:

_ (40-185)

or XX +185= 0.000895x” + 1.85

Y1
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2.2. Phin dét dam thi cong

- Chon chiéu dai dot Ky dac trén dinh tru co6 chiéu dai la 14m.
- Chia doan thi cong thanh 9 d6t ¢ chiéu dai mdi dét 1a 3m.

- Chiéu dai d6t hop long nhip giita va nhip bién 1a 2m.

- Chiéu dai dbt thi cong trén gian gido 1a 9m.

7m 9x3.0m 2m

12 3 4 5 6 7 8 9 10 11 1213
0 Kl |K2 | K3| K4| K5 |K6 | K7 | K8| K9 |Ku

Hinh 5. So do chia dét dam diic hing
2.3. Xdc dinh phwong trinh thay doi chiéu day ddy dam
B¢ day tai ban day hop tai vi tri bat ky cach giita nhip mot khoang L, dugc tinh

theo cong thure sau:
Y2 = hl—i-—(hz [hl) X Lx

Trong do:
h,, hi: Bé day ban day tai dinh try va gitta nhip = 0.8 va 0.3 m.
L. Chiéu day phan canh hang.
Thay s6 vao ta co phuong trinh bac nhét:
Y,=03+ 22x1, = 0.3 +0.0102L,
49
Viéc tinh toan khéi lugng két cau nhip s€ dugc thuc hién béng cach chia dim thanh
nhitng dbt nho (trung voi dbt thi cong dé tién cho viéc tinh toan), tinh dién tich tai vi
tri dau cac nut, tir d6 tinh thé tich cua cac ddt mot cach tuong dbi béng cach nhan dién
tich trung binh ctia mdi ddt voi chiéu dai ciia né.
2.4. Xdc dinh cao d¢ mdt dam chii
- Mit dam chu duoc thiét ké voi do doc doc 2%, véi ban kinh cong R = 4500m.
2.5. Xdc dinh cdc kich thuéc co bin ciia mdt cit dim
- Trén co sé cac phuong trinh dudng cong day dam va duong cong thay ddi chidu
day ban day 1ap duogc ¢ trén ta xac dinh dugc cac kich thudc co ban cua ting mat

cat dam.
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9m

2m

9x3.0m

14m

|
|
12 3

9x3.0m

fonf=

405 6 7 8 910 111213
il ke | k3| K4 K5| K6| K7| K8| K9 [Ku
KO
Hinh 6. So' do chia dot diic va da gido
Bang tinh toan xac dinh thé tich cac khdi dic hing
Ly, F S Yo 1, 3,
D Hew | Hin | B
(cmy | | "l em) | emd) | (YY) | (em?) (cm?)
1| 0 | 580 |90.0 | 500 | 127156 293.7 | 5399433512 | 6360837418
2 | 700 |508.7 | 76.2 | 509.1 | 115044 | 115044.5 | 249.6 | 3839460143 | 5908363517
3 | 300 | 476.6 | 70.0 | 513.2 | 109507 | 109507.4 | 229.8 | 3234744517 | 5693942370
4 | 300 | 446.8 | 64.2 | 517.0 | 104329 | 104329.4 | 211.6 | 2726637121 | 5489144152
5 | 300 | 419.3 | 58.9 | 520.5 | 99519.9 | 99519.9 | 194.8 | 2301971498 | 5295210630
6 | 300 | 390.1 | 53.2 | 524.2 | 94385.7 | 94385.7 | 177.2 | 1896490113 | 5084253259
7 | 300 |364.1| 482 | 5275 |89776.9 | 89776.9 | 161.6 | 1572585119 | 4891426904
8 | 300 | 341.3 | 43.8 | 530.4 | 85704.3 | 85704.3 | 148.0 | 1316469026 | 4718324791
9 | 300 |321.6 | 40.0 | 532.9 | 82177.7 | 82177.7 | 136.4 | 1116534240 | 4566375674
10 | 300 |303.1 | 36.4 | 535.2 | 78826.3 | 78826.3 | 125.6 | 944591221 | 4420218776
11 | 300 |288.6 | 33.6 | 537.1 | 76209.1 | 76209.1 | 117.3 | 822117788 | 4304888351
12 | 200 |278.3 | 31.6 | 538.4 | 74333.9 | 74333.9 | 111.3 | 740545615 | 4221619061
Bing tinh todn cac kich thuéc co ban ciia mit cit dim chii

STT Fras (cm?) Chiéu dai (cm) Thé tich (m®)

Ko/2 127156 700 76.2936

K1 115044 300 34.5132

K2 109507 300 32.8521

K3 104329 300 31.2087

K4 99519.9 300 34.83197

K5 94385.7 300 33.035

K6 89776.9 300 31.42192
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K7 85704.3 300 29.99651
K8 82177.7 300 32.87108
K9 78826.3 300 31.53052

Tong: 472.78 (m°).
Thé tich bé tong 1/2 phan nhip dac hing la:
V. =458.14 m*

Thé tich ctia toan bd phan duc hing: Vg = 458.14x8 = 3665.12 m®
Thé tich ctia phan nhip ciu dtc hing dic trén gian gido:

Vg = 9x14.641x2 = 263.538 m°®
Thé tich ctia dét hop long nhip giita va nhip bién:

Vi = 2x5x14.641 = 146.41 m®

Téng thé tich phan nhip lién tyc: V; = 3665.12 + 263.538 + 146.41 = 4075.068 m®

_ 4075.068x 24

Khdi lugng phan ciu lién tuc: Gy= ———— =" = 611.26 KN/m
45+70+45

3. Tinh todn khoi lirong méng mé va tru ciu
a. Mong mé My, My:
Khéi luong mé:

[

[ ]
150 185
|_ % L % 530

190 50 i 300 150 100 .

200 600

120
-~ ' 600

- Thé tich twong canh:

Chiéu day tuong canh sau: d =0.5 m
Vi = 2x(6.0x3.0 + 7.0x2.5 + 0.5x6.0x4.0)x0.5 = 47.5 m®
- Thé tich than md:
Vi = 10.0x1.5x6.0 + 0.3x2.5x10 = 97.5 m*
- Thé tich bé md:
V, = 2.0x11.0x6.0 = 132 m®
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=> Khéi lwong mb cau:
Vs = Vi + Vip + V, = 47.5 + 97.5+132 = 277 m®
Gmg = 277x24 = 6648 KN
a.l. Xac dinh tai trong tdac dung lén mo:

Puong anh hudng tai trong tac dung 1én mb:

| 45

- Tinh tai:
DC = P+ (Gomet Gaim™ Jic)X®
6648 + (31.68 + 263.538 + 7.35 + 3.30 )x0.5x1x45
13530.03 KN
DW = gjpxo = 31.68x0.5x1x45 = 712.80 KN

- Hoat tai: xét 3 t6 hop tai trong tac dung 1én mé nhu sau:
+ Xe tai 3 tryc va tai trong lan (Ay).
+ Xe tai 2 tryc va tai trong 1an (A,).

« Xét t0 hop tai trong A,
0.93T/m

0.93T/m
+¢¢¢¢¢¢¢¢¢$L¢¢¢¢¢¢¢¢¢l¢
45

4.3m 4.3m
14.5T| 14.5T 3.5T

—
0.904 0.809

- Vi td hop A; (xe tai thiét ké + tai trong lan):

LL = nxmx[lJr%jx(pixyi)+n><m><W|an><a)

Trong d6: n: sb lan xe n=2.

m: hé so lan xe m = 1.
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IM: lyc xung kich cua xe, khi tinh mé try dic thi (1+IM/100) = 1.
Pi: tai trong truc xe.
yi: tung d6 duong anh huodng.
o: dién tich dudng anh hudng.
Wian: tai trong lan.
W = 9.3 KN/m (tinh trén 1m dai).
LL™ = 2x1x1x (145x1+145%0.904 + 35x 0.809) + 2 x1x 9.3% 0.5x 1x 45

LL™=1027.29 KN
« Xét t6 hop tai trong A,

0.93T/m
0.93T/m
| 45
1.2m
11T [11T
1
"0.973

LL™ =2x1x1x (110x1+110%0.973) + 2x1x9.3x 0.5x1x 45 = 852.56 KN
LL =max (LL™; LL™) =1027.29 KN

Vay t0 hop HL dugc chon lam thiét ké

Vay toan by hoat tai va tinh tai tinh toan tdc dung 1én bé md la:

Noi luc Nguyén nhan TTGH
DC DW LL Cuong o 1
(yp=1.25) (yw=1.5) (yLL=1.75) '
P(KN) 13530.03 712.80 1027.29 19779.49

a.2. Xdc dinh s6 luwong coc trong mo:
Cong thue tinh todn:

n :1-5xp—m=1.5x19L9'49
N 8196.55

c

=3.62 (coc)

Vay ta chon ) lugng coc trong mat mb 13 6 coc (1.51a h¢ sb xét dén luc ngang khi

coc lam viéc).
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b. Mong tru Ty, Ty:
Khéi lwong ban than tru Ty, (T,):

CAU TAO TRU T1
Ti LE: 1:100
300
5010071007100 7100750 r1001_|
— ‘ — ‘
‘ |
‘ |
| ~— ‘ A
: |
: |
\ \
| 1000 i
Y ki
| |
41 l 41 l
QN |
UTU 501_] B 1 50_'_1
( s L4755 —ps0—L 475175 % 33— 30— 330—5
12 ZIi 1100 12 220 960

leo\izé 310 120 310 /@601 lso{-1204+—240—F120 240—E\2§601
I~

1/2 MAT CAT 22 1/2 MAT CAT 1-1
Ti LE: 1:100 TILE: 1:100
1100 |

|60]—1 20—|—3‘I O_I

—
12

£

— v

- Thé tich than try:

1.75?

Vi = %x2x3.14x X(13.95 + 1.75x%) +3.5x10.0x5.0 = 210.64 m”

- Thé tich bé tru:
Vi = 2 X 11.1x9.6 + 1/2x11.1x9.6 = 256.55 m®
- Thé tich d4 tang : V4 = 1.0x1.0x0.2 = 0.2 m®
- Tbng thé tich tru: V1, = 210.64 + 256.55 + 0.2 = 467.39 m®
- Khdi luong tru Ty, (T»):
Gy, = 467.39x24 = 11217.36 KN
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Xac dinh tai trong tac dung 1én tru Ty, (T,):
- Duong anh hudng tai trong tac dung 1én try gan ding c6 dang tam giac:

| 45 I 70

- Tinh tai:
DC =Pyt (daim + Jome + Glan can)X©
11217.36 + (31.68 + 263.538 + 7.35 + 3.3)x0.5x1x115
28804.77 KN
DW = gjpxo = 31.68x0.5x1x115 = 1821.6 KN

- Hoat tai: xét 3 t6 hop tai trong tac dung 1én md nhu sau:

+ Xe tai 3 truc va tai trong lan (A;)

+ Xe tai 2 tryc va tai trong lan (A,)

+90% tai trong 2 Xe tai 3 truc dat cach nhau 15 m va tai trong lan (Aj)
« Xét t0 hop tai trong A,

43m 4.3m
ST [145T asT 0.93T/m
TR RN RN RN RN RN NN

1

0.904 0.939
45 | 70

- Vi td hop A; (xe tai thiét ké+tai trong lan):
_ IM
LL= nxmx(lerjx(pi xY,)+nxmxW,, x o

Trong d6
n: s lan xe n = 2.
m: hé s6lan xe m = 1.
IM: Iyc xung kich cta xe, khi tinh md try déc thi (1+IM/100) = 1.
Pi: tai trong truc xe.
Yi: tung do duong anh huong.
o: dién tich dudng anh hudéng.

W 3n: tai trong lan.
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Wian=9.3 KN/m.
LL™=2x1x1x (145x1+145x 0.939+35x0.904) + 2x1x9.3x0.5x1x115
LL™ = 1695.09 KN

« Xét tb hop tai trong A,
1.2m
utl it 0.93T/m
VI RN
1| ]0.983
45 ‘ 70

LL™ = 2x1x1x (110x1+110%0.983) + 2x1x 0.5x1x115x9.3 = 1505.76 KN

« X6t tO hop tai trong Az

43m 4.3m ) 15m 43m 4.3m
0.93T/m 14.5T) 14.5T] 3.51] 1457 14.5T) 3.5T
TR RN
1
0.904 0939 0724 0663 0601
45 ‘ 70

LL™ = 2x1x1x(145x1+145x0.904+35x0.939+145x 0.724+145x 0.663+35x0.601)
+2x1x05x1x9.3x115
= 2131.69 KN
LL™ a3 = 0.9xLL = 0.9x2131.69 = 1918.521 KN
LL = max(LL™; LL™% LL™a5) = 2131.69 KN
Vay t6 hop HL duoc chon 1am thiét ké

Vay toan b hoat tai va tinh tai tinh toan tdc dung 1é€n bé tru la:

Noi luc Nguyén nhan TTGH
bC bW L Cuong do I
(yp=1.25) (yw=1.5) (yLL=1.75) '
P(T) 28804.77 1821.6 2131.69 42468.82
Cong thuec tinh toan:
n :1.5% =15x% % =7.77 (coc)

c

Vay ta chon sb lugng coc dudi tru Ty, T1a 9 coc.
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C. Dw kién phiwong dn thi cong:

c.1. Thi céng mé cau

Buwéc 1 : San i mit bang, dinh vi tim mé.

Budre 2 : Thi cong coc khoan nhdi :

- Xéc dinh vi tri tim cac coc tai méng mo.

- Dung gia khoan Leffer ha éng vach thi cong coc khoan nhdi.

- Lip dat hé théng cung cip dung dich Bentonite, hé thong bom thai vita mun khi
khoan coc.

- Dung may khoan tién hanh khoan coc.

- Ha 10ng cot thép, d6 bé tong coc.

Buéc 3 : Pao dat hd mong:

- Dung may xtic két hop véi thi cong dao dat hd mong dén cao do thiét ké.

- Pit may bom hut nudc hd mong dong thoi dit khung chéng coc van thép.

- Xt Iy dau coc khoan nhoi.

Buwéc 4: Thi cong bé md, than md, tudng canh:

- Vé sinh, dAm chit day hd mong, do bé tong 16t day 10cm.

- Lép dat cbt thép, dung van khudn, bd bé tong bé méng, dung may dé bom bé tong.

- Lép dat cot thép, dung van khuon, bo bé tong xa mil, tuong dinh, tudng canh.

Budre 5 : Hoan thién md:

- Pép dat sau md, lap dat ban dan, xay chan khay, tir non.

- Hoan thién md cau.

c.2. Thi cong tru

Budc 1: Xéc dinh chinh xéc vi tri tim coc ,tim dai:

- Xay dung h¢ théng coc dinh vi, xac dinh chinh x4c vi tri tim coc, tim tru thap.

- Dung gia khoan Leffer ha ong véach thi cong coc khoan nhoi.

Buéc 2 : Thi cong coc khoan nhdi:

- Lip dat hé théng cung cip dung dich Bentonite, hé thong bom thai vita mun khi
khoan coc.

- Dung may khoan tién hanh khoan coc.

- Ha ldng cot thép, d6 bé tong coc.

Buwée 3 : Thi cong vong vay coc van:

- Dinh vi khu vuc déng vong vay coc van.

- Lép dyng vanh dai trong va ngoai.

- Pong coc dén d6 sau thiét ké.
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- Lép dat may bom x6i hat trén hé ndi, x6i hit dat trong hé méng dén d6 sau thiét ké.
Budc 4 : Thi cong bé mong:

- D6 bé tong bit day, hut nude hd moéng.

- Xt Iy dau coc khoan nhoi.

- Lip dung van khuén, cbt thép, do bé tong bé mong.
Budc 5: Thi cong than try:

- Lap dung van khuon, cdt thép, db bé tong than tru.
Bwée 6: Hoan thién tru:

- Hoan thién thdo d& gian gido van khuon.

- Giai phong long song.

C.3. Thi céng két cdu nhip
Buwdc 1: Thi cong khdi Ky trén cac tru T1 va T2.

1. Tap két vat tu, thiét bi cho thi cong dam hop lién tyc.
2. Thi cong céc khéi dinh tru K.

Lap dyng da gido md rong tru.

Du tng luc cac bo cap trén cac khoi K.
Lap dat van khuon, ct thép, do bé tong khéi K.
C4 dinh cac khdi Ko va than tru thong qua cac thanh du ung luc.

Khi bé tong dat cuong do, thao do da gido mé rong try.

Buéc 2 : Puc hing can bang:

1. Thi cong cac ddt tiép theo d6i xtmg qua tru.

- Lip dung 2 xe duc dbi xing qua tru, 1ap dung van khuon, cdt thép, dng ghen.
- D6 bé tong cac dbt duc trén nguyén tic ddi ximg cin bang qua céc tru.

- Khi bé tong du cuong do theo quy dinh, tién hanh cing kéo cdt thép.

2. Thi cong dbt diic trén da gido.

Lép dung try tam, da gido, van khuodn.

Lap dat van khuon, cdt thép, dng ghen.

Db bé tong, cang kéo cdt thép khi bé tong dat cuong d6 theo quy dinh.
- Bom vita dng ghen.

Budc 3 : Hop long nhip bién:

- Di chuyén xe dtic vao vi tri d6t hop long, dinh vi xe dic.

- Can chinh cic dau dam trén mat béng va trén tric doc.

- Dung cic thanh chéng tam, cang cac thanh DUL tam thoi.

- Khi bé tong du cuong dd, tién hanh cing kéo cot thép.
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- Bom vita dng ghen.
Budc 4 : Hop long nhip T1-T2

Trinh ty nhu trén.
Budc S : Hop long nhip chinh:
Trinh tu nhu trén.

Hoan thién cau, thanh thai 1ong song.

I11. LAP TONG MUC PAU TU:
Bang théng ké vat liéu phuong an cau lién tuc 3 nhip lién tuc
TT Hang muc an Khéi lugng Don gid Thanh tién
A (d) (d)
| Két cau phan trén d 38,598,127,640
1 |Bétongddm LT 3nhip | m® | 2509.324 | 15,000,000 | 37,639,860,000
2 | Bétong 4t phan mit cdu | m® 247.61 2,000,000 495,220,000
3 | Bétdng lan can m? 78.66 2,000,000 157,320,000
4 | C6t thép lan can Tan 11.799 15,000,000 176,985,000
5 | G6i dam lién tuc cai 8 5,000,000 40,000,000
6 | Khe co gidn khe 2 3,000,000 6,000,000
7 | Lép phong nude m? 49.522 120,000 5,942,640
8 | 6ng thoat nudc ong 23 3,000,000 69,000,000
9 | bBén chiéu sang Cot 16 14,000,000 224,000,000
I Két cau phan dudi d 14,091,099,500
1 | Bétong mb m? 664.8 2,000,000 1,329,600,000
2 | Bétong tru m® | 1365.94 2,000,000 2,731,880,000
3 | CHt thép md T 99.72 15,000,000 | 1,495,800,000
4 | Cbt thép tru T 204.89 15,000,000 | 3,073,350,000
5 | Coc khoan nhdéi D=1.2m | m 7245 5,000,000 3,622,500,000
6 | Cong trinh phu tro % 15 1+2+3+4+5 | 1,837,969,500
1] Puwong hai dau cau 162,214,800
1 | Pap dat m’ 900 62,000 55,800,000
2 | Mong + mat duong m? 708.4 150,000 106,260,000
Al |Gidtidutoanxaylap |41y 52,851,441,940
chinh
All | Gia tri xay lap khac % 15 Al 7,431,410,622
A | Gia tri du toan xy lap d Al+AIl 60,282,852,560
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B | Chi phi khac % 10 A 5,697,414,810
C | Truot gia % 3 A 1,709,224,443
D | Du phong % 5 A+B 3,133,578,146
Tong mirc dau tu d | A+B+C+D 70,823,069,960
Pon gia 1m’ mit cau d 23,007,797
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TONG HOP VA LUA CHON PHUONG AN TKKT
1. Lua chon phuong an:
Qua so sanh, phan tich uu, nhugc diém, chi tiéu kinh t€ k¥ thuat cta cdc phuong 4n.
Xét nang luc, trinh do cong nghé, kha nang vat tu thi€t bi cuia cdc don vi xay lap trong
nudc, nhim nang cao trinh do, tiép can véi cong nghé thiét k& va thi cong tién tién, dap

{ing ca hién tai va tuong lai phat trién ctia khu kinh €,
Dua trén nhiém vu ctia d6 an tot nghiép.

2. Kién nghi: Xay dung cau bac qua song Vam Co theo phuong an 1 cau dam don

gian voi cac noi dung sau:

Vi tri xdy dung

Ly trinh: Km 0+103.41 dén Km 0+494.56

Quy mo va tiéu chudn

Cau vinh ctru bang BTCT UST

Kh6 thong thuyén tng véi song cap V 1a: B=25m, H=3.5m

Kho cdu: B=11 +2x0.5 = 12m.

Tai trong: Xe HL93

Tan suat 1d thi€t k&: P = 1%

Quy pham thiét ké: Quy trinh thiét k€ cau cong theo trang thai gigi han 22TCN-
27205 ctia Bo GTVT.

Tién do thi cong

Khoi cong xay dung du kién vao cudi nam 20..., thoi gian thi cong du kién ... nam
3. Kinh phi xay dung:

Theo két qua tinh todn trong phan tinh téng mifc dau tu ta du kién kinh phi x4y dung ciu
qua song Vam Cd theo phuong an kién nghi vao khoang 57,514,365,501 VND.
Nguon von:

Toan bd nguon von xay dung do Chinh phu cap va quan ly.
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PHAN II
THIET KE KI THUAT

CHUONG I: TINH TOAN BAN MAT CAU

I. Xac dinh tinh tai cho 1 mm chiéu rong cua ban.

1- Trong luong ban mdt cdu :

Ws=H,x7; =200x2.4x10”° = 480x10° N/mm

Ve : Trong luong rieng ctia ban mat cau (7 = 24 T/m?> = 24x10° N/mm®)
2- Trong luong ban muit thita:

W, =Hpx Y, = (H, + 80)x ¥, = (200 + 80)x2.4x10"
W, = 672x10° N/mm?
3- Trong luong lop phu:
- Lép phtt mat cau:
+ Bé tong Asphalt day 5 cm, trong luong riéng la 22.5 KN/m®.

+ Bé tong bdo vé day 3 cm, trong luong riéng 1a 24 KN/m®.
+ L6p phong nude (khong tinh).
+ L6p tao phang day 3 cm, trong lugng riéng 1a 24 KN/m”.

o Bé day TL riéng Khai lugng
Tén 16p 3 2
(m) (KN/m”) (KN/m?)
BT Asfalt 0,05 22.5 1.125
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:
180
Wpw= 1.125 + 0.72 + 0.72 = 2.565 KN/m*

4-Trong luong lan can :

P, = [(865x180 + (500 - 180)x75 + 50x255 + 535x50/2 +
(500 - 230)x255/2)]x2.4x10”

= 240250x2.4x10° = 576600x10°° = 5.766 N 265
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II. Tinh noi luc ban mat cau:

1- Noi luc do tinh tdi:

(Noi luc tinh cho dai ban ngang c6 chiéu rong 1a 1 mm)
1.1. Noi luc do ban mdt cau W, (tdc dung lén so do hang):
So do:

S = 2400mm ,W, = 480x10° N /mm

Ws
S 2400
R200 = WSX E = 480X10_5 X 2 = 5.76 N/Hlm.
S S
M 200 — _Ws X—X—=_-480 XIO'SX@x ﬂ) = -3456 Nmm.
2 4 2 4
My, = - WSX24OX&200 = - 480x107x240x 2400 = -1382 Nmm.

S S
M;y = M 200 = _Ws X E X Z =-3456 Nmm.

1.2. Noi luc do lan can:

- Tai trong lan can coi nhu mot luc tap trung c6 gia tri B, =5.766N/mm dat tai
trong tam cua lan can .
- Xép tai l1én dah dé tim tung do dah tuong tng.
- Tra bang véi:
L, =1200—-150=1050mm

Pb=5.766 N/mm -l
150 | 1050 | |
1 1
! |
I P g0l
200 300 400
41200 - 2400 4L 2400%:&
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R,y = Ppx(tung do dah) = P.x(1+1.27L,/S)
= 5.766x(1+1.27x1050/2400)
=897N

M,y = P x(tung do dah)xL,

=P x(-1xL,)
=5.766x(-1x1050)
= - 6054 Nmm
M, = P x(tung do dah)xL,
= P,x(- 0.4920xL,)
=5.766x(- 0.492x1050)
=-2979 Nmm
M;y, = Px(tung do dah)xL,
= P,x(0.27xL,)

= 5.766x(0.27x1050)
= 1635 Nmm

1.3. Noi luc do 16p phu Wy,
So do :

W,,, =256x10°N /mm?

Dung bang tra vé6i : L, =1200—500 = 700mm.

500 A/'\A
]
LT ”ﬁg@bbm%bbmuﬁ,
300
1200 ﬁl; 2400 k 2400 ﬁ@

R,00 = Wpwx[(dién tich dah doan hang )xL, + (Dién tich dah khong hang)xS]

L
= Ropy = Wpy [(1 +0.635x é )XL, + 0.3928xS]

= 256x107x[(1 + 0.635x700/2400)x700 + 0.3928x2400] = 4.54 N/mm
2

M,y = Wpw(dién tich dah doan hang )x I—2

=M, = Wpw(-0.5) x L

=256x107x(-0.5)x700*= - 627 Nmm
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M, = Wpwx[(dién tich dah doan hang)x L3 + (dién tich dah khong hing)x S|
= M,y = Wpwl(- 0.246)x L3 + (0.0772)x S?)

= 256x107x[(- 0.246)x700 + (0.0772)x2400°] = 830 Nmm
M, = Wpwx[(dién tich dah doan hang)x L2 + (dién tich dah khong hing)x S?]
= Mag0 = Wpwx[(0.135)x L2+ (- 0.1071)x S %)

= 256x107x[0.135x700%+ (- 0.1071)x2400°] = - 1410 Nmm
2- Noi luc do hoat tai:

Noi luc tinh cho dai ban trong (nam giira 2 suon dam)
2.1 Momen duong lon nhdt do hoat tdi banh xe:

+ V6i cac nhip bing nhau (S = 2400) momen duong 16n nhat gan ding tai diém 204
(0.4xS ctia nhip b - ¢)
+ Chiéu rong cua dai ban khi tinh M* 1a:
Sw" =660 + 0.55S
= 660+0.55x2400
= 1980 mm
+ Chat tai mot lan xe
= hé s6 lan xe: m = 1.2

2.1.1 Truong hop khi xép 1 lan xe :

DAH M204

% Rype= m(y," + v, )XW/ Sy = 1.2x(0.51 - 0.0634)x72.5x10%/1980 = 19.623 Nmm
Trong d6: y,¥,y," 1a tung do d.a.h R,,, duéi luc thit nhat va luc thi 2
Tra dah R200 c6: y,p," = 0.51, y30," = - 0.0634
Tra dah M204 ¢6: Yy, = 0.204, 30, = - 0.0254
* Myos = m(y, " + y, )XSXW/ Sy*
=1.2x(0.204 — 0.0254)x2400x72.5x10%/1980 = 18834.18 Nmm
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2.1.2 Truong hop khi xép 2 lan xe: Chat tai 2 1an xe = hé s6 lan xe m =1
, 1800 L 2760 , 1800 L

DAH M204

Tra dah R200 Cé: Y204 = 051 s Yoo = - 0.0634 s Ya04 = - 00476 s Ysoo = 00201
Tra dah M204 Cé: y204= 0.204 . y302 = - 0.0254 5 y404 = 0.0086 . y502 = - 0.0012

Ro00 = M(Yaos + Y302 + Y307 + Yaos)XW/ Sy*
= 1x(0.51 - 0.0634 - 0.0476 + 0.0201)x72.5x10%/1980 = 15.35 Nmm

o Mygy = m(Yaou + Yaor + Ya07+ Yaos)XSXW/ Syt
= 1x(0.204-0.0254 +0.0086-0.0012)x2400x72.5x10°/1980 = 16345.45 Nmm

So sénh 2 truong hop:
M 204—-LL = max( M 204—-LL-1" M 204,|_|_,2) = M 204—-LL = 18834.18Nmm
=> Vay TH xé&p 1 lan xe dugc khong ché.

2.2 Momen dm lon nhdt do hoat tdi banh xe:

+ Thong thudng momen am 16n nhat dat tai goi C (diém 300)
+ Chiéu rong dai ban khi tinh momen am 1a Sy,
Sw=1220 + 0.25S = 1220 + 0.25x2400 = 1820 mm
+ Chat tai mot lan xe bat 1oi hon =>hé s6 lan xe m = 1.2
2.2.1 Truong hop khi xép 1 lan xe (dah M300 cé tung dé lon nhdt tai 206)

W=72.5KN W

DAH M300

Tra dah R200 ¢6: yy05 = 0.2971 , Y10, = - 0.0789
Tra dah M300 c6: y,0 = - 0.1029 , y;p, =-0.0789
% Ropo= M(Yane+ Va0 XW/ Sy = 1.2x(0.2971 - 0.0789)x72.5x10%/1820 = 10.43 N
* Moo= m(Y06 + Y304)XSXW/Sy
=-1.2x(0.1029 + 0.0789)x2400x72.5x10°/1820 = -20857.05 N.mm
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2.2.2 Truong hop khi xép 2 lan xe (dah M300 cé tung do lon nhdt tai 206)

Chat tai 2 lan xe =>hé s6 lan xe m = 1

, 1800 ¥ 1200 ¥ 1800 .

1 1
W=72.5KN w W W

/I/ITESI . = T T T e DAH M300
- - T
200 /26 300 YM\ M 400 500 600
Y206 304 1309 Yio7

Tra dah R200 Cé: y206 = 0.2971 . y304 = - 0.0789 , y309 = - 0.0143 , y407 = 0.0131
Tra dah M3OO Cé: y206= - 0.1029 . y304 = - 0.0789 5 y309 = - 0.0143 . Y407 = 0.0131
* Raoo = M(Ya06 + Y304+ Y309 + Yao)XW/Sy"

= 1x(0.2971 - 0.0789 - 0.0143 + 0.0131)x72.5x10°/1980 = 7.95 Nmm

* Migo = mM(Ya06 + Y304 + Y00 + Yao7) XSXW/Sy,*
= 1x(- 0.1029-0.0789-0.01434+0.0131)x2400x72.5x10°/1980 = -16081.82 Nmm

So sénh 2 truong hop:
M 300-LL — maX(M 300—LL1? M 300—LL—2) =M 300-LL — —20857.05Nmm

=> Vay TH xé&p 1 lan xe dugc khong ché.
2.3 Momen bdn hdng tai tiét dién 200

*Momen dm do hoat tdi trén bang hdng:
Sodo:

500 300
X

—

// L)V! : : : : DAH M200

/@Ll\ﬁ 00 300 400 500 600

Y1

S/2

- Tdi trong: Tai trong 1ay nhu d6i véi tinh dai ban phia trong, vi trf banh xe ngoai dat
cdch mép go chin banh 300mm hay 310mm tinh tir tim dam chu.
Chi€u rong lam viéc ctia dai ban:
Sw’ = 1140+0.833X
Chi tinh moémen am ctia ban hang néu: X = (L — Bc — 300) > 0
Thay s6: X = (1200 — 500 — 300) = 400 mm
=> Sy’ = 1140 + 0.833x400 = 1473.2 mm
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Do dé phai tinh momen am do hoat tai:
M,q = - my,xWx(L — Bc — 300)/ Sy,°
= -1.2x0.3x72.5x10°x400/1473.2 = - 7086.61 Nmm

* Phan luc do hoat tdi trén ban hang:

So do
1800
W il N T e
s T S ST DAH R200
WE\ 200]|[]204 ' 300 400 M 500 600
Y)
Y,

R200 = m(ylv + y2v )X(W/ SWO)
=1.2x(1.413 + 0.2971)x72.5x10%/1473.2 = 100.99 N

II1. T6 hop tai trong:

Cong thiic tong quat do hiéu tng tai trong gay ra:

R, =7.).7.Q,

a. Theo TTGHCD :
M, = 0.95x[7p1x( Mys+ Myt M wpp) + 7 0XMyygy, + 1.75x(1+IM)xMy |

Qu =0.95x[ 7 ,1x(Qws + Qwot Q wry) +7 p2XQuwaw + 1.75x(1+IM)xQy]
Trong do:

Mys, Qws 12 momen va lyc cat do trong luong ban mat cdu

My, Qwo 12 momen va luc cat do trong lugng ban h?mg

M;y, Qp, 12 momen va luc cét do trong lwong lan can

M, pw»> Qupw 12 moémen va lyc cit do trong lwong 16p phu

M,, Q,, [a moémen va luc cit do hoat tai banh xe

(1+IM) 12 hé s6 xung kich = 1.25

7 i 12 hé s6 vuot tai cho ndi luc do tinh tai khong ké 16p phu

Y o lahg s6 vuot tai cho noi lyc do tinh tai do 16p phu
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Chii y:
+ Néu ngi luc do tinh tai va hoat tdi cing ddu thi: y ,; = 1.25, y , = 1.5
+ Néu ngi luc do tinh tai va hoat tdi trdi ddu thi: y ,, =0.9, y ,=0.65
Thay s0:

* Momen dm tai 961 200
* Qa0 = 0.95x[1.25x(5.76+8.97+100.99)+1.5x4.54+1.75x1.25x19.623) = 184.7 N/mm

* Mpgo = 0.95x[1.25x(-3456)+0.9x(-6054)+1.5x(-627)+1.75x1.25x(-7086.61)]
=-24900.51 Nmm

* Momen duong tai vi tri 204

Do trong lugng ban than ctia ban hang va trong luong lan can gy ra moémen am lam
giam hiéu tng bat loi cia momen duong tai vi tri 204 nén 14y véi hé s6 0.9
* Myos = 0.95x[0.9x(-1382)+1.25x(-2979)+1.5x830+1.75x1.25x 18834.18]

= 35603.36 Nmm

* Momen dm tai vi tri 300:

Do trong lugng cua ban hang, lan can gy ra momen duong lam giam hiéu tng bat loi
cia momen am tai vi tri 300 nén 1ay véi hé s6 0.9
M;p0 = 0.95x[1.25x(-3456)+0.9x1635+1.5x(-1410)+1.75x1.25x(-20857.05)]

= - 48058.88 Nmm

b.Theo TTGHSDI :
n =1, y; =1(c4 tinh tai va hoat tai), IM = 25%.
M, = - 3456 — 6054 — 627 + 1.25x(-7086.61) = - 18995.26 Nmm
M, =- 1382 -2979 + 830 + 1.25x18834.18 = 20011.73 Nmm
M,y = - 3456 + 1635 — 1410 + 1.25x(-20857.05) = - 29302.31 Nmm

Bang téng hop noi luc

’ TTGH CD1 TTGH SD1
Tiét dién
' M (KN.m) M (KN.m)
200 -24.900 - 18.995
204 35.603 20.011
300 - 48.058 -29.302
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IV. Tinh co6t thép va kiém tra:

* Noi lyc dua vé tinh cho 1mm:

- Cuong do6 vat liéu: - Bé tong: . = 50Mpa

- Cot thép: £, = 400Mpa

- Dung cdt thép phu epucxy cho ban mit cAu va lan can.

Chiéu cao c6 hiéu qua ciia ban bé tong khi udn duong va am khac nhau vi cic 16p bao

vé trén va dudi khac nhau.

Hb
>
+

Chiéu day ban H, = 200 mm, 16p bao vé = 15 mm => h; = 200-15 = 185 mm
Gia thiét dung: D, = 16mm, A, = 200mm?

So bo chon: dygne =200 — 15 - 25 — 16/2 = 152 mm
d;m =200 —-40—-16/2 =152 mm

4.1.1. S0 bo chon dién tich cot thép:

S~ a0 v6i Mu 1a momen theo TTGHCD 1, d 1 chiéu cao ¢6 hi€u (dgyen, hodc d;,,)

+ Kiém tra diéu kién ham luong c6t thép t6i da (yéu cau do déo ¢ <0.42d hoic a <
0.42R,d)

f 1
a:LZO_ L
0.85f"_b

f voi b = lmm
y

Theo Diéu 5.7.2.2, B, = 0.85 - 0.05x(2/7) = 0.836 => a <0.35d

A,
0.85f".b

+ Luogng c6t thép toi thiéu:

As f'
_ 5003 ¢
= 1d f
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Vi cdc tinh chét cta vat liéu d6 chon dién tich ¢t thép nho nhét cta thép trén 1 don

0.03xf'.xbxd  0.03x50x1xd

vi chiéu rong ban: Min Ag= fy 400

=0.00375xd mm?
+ Khoang céch 16n nhit cta cdt thép chu ctia ban bang 1.5 1an chiéu day ban hoic
450mm. Véi chiéu day ban 200mm: s, = 1.5x200 = 300mm.

4.1.2. Cot thép chiu momen duong:

Mu = 35.603 KN.m/m; d, = 152 mm

Mu

Thtr chon: As ~ 23300 - 35603/(330x152) = 0.71 mm*mm = 7.1 cm%*/1m

Min As = 0.00375xd = 0.00375x152 = 0.57 mm?/mm => Dat yéu ciu.
Theo phu luc B, bang 4, thit chon 5¢ 16; a = 200 cho As = 1 mm*/mm =10 cm?*/1m

o Af, 1x400 o4
0.85f' b 0.85x50x1

*Kiém tra do déo dai:
a < 0.35d, =0.35x152 = 53.2 mm => Dat yéu cau.

* Kiém tra cuong do momen:
Momen u6n danh dinh:
Mn = Axf x(d - a/2) = 1x400x(152 - 9.4/2) = 58920 Nmm/mm

= 58.92 KN.m/m > 35.603 KN.m/m => Dat yéu cau.
Momen khang uon:
M, = ®M, = 0.9x58.92 = 53.028 KNm/m
Vay déi véi cot thép ngang phia dudi chiu momen dwong, ding 5 ¢ 16; a= 200mm

4.1.3. Cot thép chiu momen am:

M, =48.058 KNm/m; d = 152 mm.

Thir chon A, = As ~ U
330d

= 48058/(330x152) = 0.96 mm*/mm
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Min A, = 0.00375xd" = 0.00375x152 = 0.57 mm?*/mm
Theo bang B4, thu dung 5¢ 16, a = 200mm, cho A, = 10cm?*/1m

a= AL LN =9.4 0.35x152 = 53.2 mm => Dat yéu ci
_0-85f'cb_0.85x50x1_ A4 mm < 0.35x = 33.2 mm => Dat y€u cau.

* Kiém tra cuong d6 momen:
Mn = Axf x(d - a/2) = 1x400x(152-9.4/2) = 58920 N.mm/mm
= 58.92 KN.m/m > 47.403 KNm/m => Dat yéu cau.
Viy doi véi cot thép ngang phia trén chiu mémen dm, ding 5 ¢ 16; a = 200mm

4.14. Cot thép phan bo:

Cot thép phu theo chiéu doc duoc dit dudi day ban dé phan bd tai trong banh xe doc
cau dén cét thép chiu lyc theo phuong ngang. Dién tich yéu cau tinh theo phan trim
cot thép chinh chiu momen dwong. Déi véi cdt thép chinh dit vuong géc véi hudng xe

chay (DPiéu 9.7.3.2):

C 3840
S6 phan trim = —— <67%
Js.
Trong d6: S, 1a chiéu dai ¢ hiéu cta nhip. Déi véi dam I toan khéi, S, 1a khoang
céch gitra 2 mit véch, tirc 1a S, = 2400 — 200 = 2200 mm

3840
~2200

Bb tri A, =0.67 x(duong A,) = 0.67x1 = 0.67 mm?*/mm

S6 phan tram = =82%, ta lay 67%.

Doi véi cot thép doc bén duwdi ding 6 ¢ 12; a =170mm, A, = 0.67 mn’lmm= 6.7 cm?/1m

4.1.5. Cot thép chong co ngdt va nhiét do:

Luong cbt thép téi thiéu cho mdi phuong (5.10.8.2):

Ay
A, 20.75—
fy
Trong d6: A, 1a dién tich tiét dién nguyén trén chiéu day toan phan 200 mm:

A
A > 0.75f—g = 0.75x200/400 = 0.375 mm*/mm

y
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Cbt thép chinh va phy déu duogc chon 16n hon gid tri ndy, tuy nhién d6i véi ban day >
150mm cbt thép chéng co ng6t va nhiét d§ phai dugc bd tri déu nhau trén ca 2 mat.
Khoang cdch 16n nhét ciia cdt thép nay 1a 3 1an chiéu day ban hodc 450mm.

Déi véi cot thép doc bén trén ding 6 ¢ 12; a =170mm, A, = 0.67 mm?/mm = 6.7 cm*/Im

* Kiém tra cudong do theo momen:
+ Theo momen duong:
Mn = ®As f,(d, —a /2) = 0.9x1x400x(152 — 9.4/2)

= 53028 Nmm/mm
=>Mn 2 M, = 35603 Nmm/mm (dat)
+ Theo momen am:

Mn = 0.9x1x400x(152 — 9.4/2) = 53028 Nmm/mm
=> Mn = M, = 48058 Nmm/mm (dat)
* Kiém tra nit — Téng quat:

Theo diéu (5.7.3.4):

Trong d6:  f; 1a tai trong sir dung
f,, 1a ing suat kéo cho phep
Modun dan hoi E, ciia cbt thép 1a 200000MPa

Modun dan hoi cua bétdng E, dugc cho:

E, =0.043y."°/f Trong d6:

7. la ty trong cua bétong, . = 2400 kg/m?

f'c =50MPa

Thay sé: E, =0.043x 2400"°+/50 = 35749.5Mpa
Van = Eg/ E¢=200000/35749.5 = 5.59; Chonn =6
Trong do:
+Z: Thong s6 bao vé nit = 23000 N/mm
+d.: Khoang céch tir thG chiu kéo xa nhét dén tim thanh gan nhat < 50 mm
+A: Dién tich c6 hiéu ctia bé tong chiu kéo cé trong tam trung trong tam cot thép
A =yxS, V6i S: Buée thép.
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+ Dé tinh tng suat kéo fg trong cot thép ta tinh momen trong trang thai GHSD 1a M
véi n=1
=> M = MDC + MDW + 1.25 MLL + MPL (theO TTSDI)
~Céchess 71,72 =1
a. Theo momen duong:

Ta gid thiét x < d, d,=33 mm, d =48 mm, d = 152 mm, h;= 185 mm
Tacéd:
0,5bx’=nAg(d —x)+nAg(d—x)
= 0,5bx*=6.1.(48—x)+6.1.(152—-x)
= 0,5 bx?=288-6x + 912 — 6x = 1200-12x
& 0.5x% =1200-12x
Giai phuong trinh ta cé: x = 38.44 < d’=48
Ta co:
Ior = bx*/3 +nAg (d — x)* + nAg(d — x)?
Ior = 38.44%/3 + 6.1.(48 — 38.44)* + 6.1.(152- 38.44)*
Ior = 96857 mm*
Vay ta c6 tng suit kéo:
M 21381

fo=n-ty = 6x 2=2°2%(152-38.44) = 150.4 N/mm?>
sy X96857X( ) fmm

= Ung suit kéo cho phép:
fg, = 23000/[33x(2x33x200)]"* = 303.4 N/mm?
Két luan: fg< fg, =0.6 f, = 182 N/mm® = dat

b. Theo mémen dm:

Do s6 hiéu ciia Ag va A’ sau khi tinh toan va chon co6t thép c6 s6 hiéu la nhu nhau:
Ag=A’,=1 mm*/mm, 54 16; a = 200mm

Néntacéd: Ier=96857 mm*

f, =150.4 N/mm?

S

f, =303.4 N/mm>
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V. Bo tri cot thép ban:

+ Cot thép chiu momen + 1a: 1.0 mm?*/mm = 10 cm?/Im
chon co6t thép ®16a200

+ Cot thép chiu momen - 1a: 1.0 mm?/mm = 10 cm?/1m
chon c6t thép ®16a200

+ Pbi v6i cot thép doc bén dudi ta ding ®12a175

+ P6i v6i cot thép doc bén trén ta ding ®12al75

é/ézoo

7Y Py ry Py ry ry ry ry rY \‘

(8) ¢ 12175 \@ 7 168200

|

B6 tri cot thép ban mdt cau
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CHUONG II: TINH TOAN DAM CHU

I. Tinh néi luc:

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

tinh cho 1 dam bat loi nhat, cic dam khéc thiét k€ theo dam do6.

MAT CAT NGANG CAU
1100 ‘507
f
i=2% x i=2%
\\% 71 v ),li/ x )7 744
E l ] ) |
L‘120 ' 240 | 240 ‘ 240 | 240 ' 12044J
MAT CAT 1/2 DAM CHU
ﬁ
]5
30— —150—L100-!
' 2700/2

& 2
L
——180 10

MAT CAT GOI DAM CHU MC-100  MAT CAT GIUA DAM CHU MC-105

75 , , 75

T T

|
7.5

%{3}
7

L—e0— L—e0—

<

VAN

-~

I._N_|_

—
o

|

o

SV: Oa Fbiau Tdan_13571050023

Trang: 76




TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP
KHOA XAY DUNG

1. Tinh tai cho 1 dam:
1. 1. Tinh tai giai doan I (g;) — (Giai doan cang kéo cot thép DUL):

Dién tich dam chu duoc xac dinh nhu sau:
+ MC105:
A5 = (600x80) + (750x150) + 0.5x[(750 + 200)x100] + (200x420) + 0.5x[(600 +
+200)x150] + (250x600) = 502000 mm?* = 0.502 m*
+ MC100:
A 0o=(600x80) + (750x150) + 0.5x[(750 + 600)x36.7] + (883.3x600)
=715252.5 mm* = 0.715 m?

+ g1 = [Ajpox4 + Ajpsx(L = 6) + (A0 + Ajps)x1]x Ve /L
=[0.715x4 + 0.502x(27 — 6) + (0.715 + 0.502)x1]x24/27 = 12.99 KN/m
1. 2. Tinh tdi giai doan 2 (g,) — (Giai doan khi d6 ban mit cau):

1. Do tdm dan va ban mat cau:
g, = (Hp,e + 0.08)xSx24
= (0.2 + 0.08)x2.4x24 = 16.128 KN/m

2. Do dam ngang:

24 = (S - byx(h-hy, —h)xbx e /1,
=(2.4-0.2)x(1.35-0.2 - 0.25)x0.2x24/6.75 = 1.41 KN/m
Véi b, =200mm
1,: Khoang cach cac dam ngang: Chon 5 dam ngang/nhip = 1, = 6750mm
=>g, =g+ g4, =16.128 + 1.41 = 17.538 KN/m
1. 3. Tinh tai giai doan 3 (g;) — (Giai doan khai thac):

1. Do cét lan can:
g = PicX2/n = 8x2/5 = 3.2 KN/m
2. Do 16p phu:
g,= [AHX(B - 2xB_)xy,,]/n = [0.75x(12 - 1)x2.25]/5 = 3.71 KN/m
=> g3 =g +g,=32+3.71=691 KN/m
2. Vé duong anh huéng M va V:
V& duong anh huéng M va V tai céc tiét dién: 100, 101, 102, 103, 104, 105.
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- Tai tiét dién 100: x =L/1 =26.4 m

100 lili)l 1*?2 1‘|D3 1|D4 195
I

Ao e

L

Pah V
100
1 =

O 100 =0
w+wm=%LJ=05Q64=B2nP

W -y = 0

100 lpl IQZ 193 194 lili)S
| | | | |
= éﬁ

L

X
X Pah V
>

(L-x)/L
- Tai tiét dién 101: x = L/10 =2.64 m

L—x
L

< L- (264-264) 2.64x 284 _ 3136 m?
2 26.4 2

O yio1 =

L-x°  (264-2.64)°
2L 2% 26.4

=10.69 m?

O+ yip =

X2 2.642
w— == = =0.13 m?
VIR oL 2x264
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100 l‘lDl 1|02 l‘lDS l‘li)fl IIOS

e

L
=
y = LX)/l
x/L
| Dah V
102
‘ @
(L-x)/L
- Tai ti€t dién 102: x =L/5=5.28 m
@, = 2% L (264-528) 0 264 5596 m2
L 2 26.4 2
— 2 _ 2
O+y = L-x = (264 -5.28) =8.45 m?
2L 2% 26.4
X 5.282
gy S = =0.53 m2
Ovie o T o 64 o
o 3L
- Tai tiét dién 103: x = 0 7.29 m
100 l(l]l 1(|]2 1C|)3 l(lﬁ)4 I'IDS
| | | | |
ra ) L %
Pah M
‘ D 103
y = (L-xy*x/L
x/L.
=) Dah V
\ @
(L-x)/L
® = SX L 2 (2842729) 509,264 60 66 m?
L 2 26.4 2
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L-x" _ (264-7.29)"
2L 2x26.4
X’ _ 7.29°

O-yyy = —— = =1.01 m?
VIS T oL 2x264

=6.92 m*

O+y5 =

100 lICll l|02 lilD3 lili)4 lilDS
| | | |

Ao %
£ I
Dah M 104
E
y = (L-xy*x/L
/L
@[X Bah V104
E
(L-x)/L.
e e 2L
- Tai tiét dién 104: x = 3 =10.56 m
® oy = X x L2 (264-1056) 4656, 264 g3 64 2
L 2 26.4 2
L—x* 4-10.56)>
O +yi4 = X = (26.4-10.56) =475 m?
2L 2x26.4
x? 10.562
“vig = — = =2.11m?
Tl 2x264

- Tai tiét dien 105: % —132m

100 l'lDl l'lDZ l|03 l[|)4 lIOS
I I I I I

e
L/2 | L/2 /%%
®
y =L/
0.5
e |
Pah V
‘ fan) 105
0.5
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KHOA XAY DUNG
O y10s = L-x .x.L = Mxl&Zxﬁ =87.12m
L 2 26.4 2
L—x°’ 4-13.2)°
Oty = _ (264-132)°_ 0
2L 2x26.4
X2 1322 )
o - = = — =3.30m
VI oL 2x26.4

3. Noi luc do tinh tai (Khong hé so):

Cong thitc: Noi luc = g.w v6i g 1a tinh tai phan bo déu, w 1a tdng dién tich d.a.h

Lap bang noi luc tinh tai (khong hé so):

Mat

Tinh tai (KN/m) Momen (KN/m)

Luc cat (KN)

cat

9, | 92 9 gIp Dy Ml |V|2 I\/llc Mlp -

-+

W)

V.

|V

2

Ip

100

12.99(17.54|3.2|13.71| O 0 0 0 0

13.2

13.2

171.5|231.5|42.2

48.9

101

12.99117.5413.213.71|31.36| 407.4 | 550.1 {100.4/116.3]0.13

10.69

10.82

140.6/189.8|34.6

40.1

102

12.99(17.5413.2|3.71|55.76| 724.3 | 978.0 |178.4|206.9|0.53

8.45

8.98

116.7|155.9|28.7

333

103

12.99(17.5413.2|3.71|69.66| 904.9 |1221.8|222.9|258.4|1.01

6.92

7.93

103.0/139.1|125.4

294

104

12.99(17.5413.213.71|83.641086.5 |1467.0{267.6/310.3|2.11

4.75

6.86

89.1 {120.3|21.9

25.5

105

12.99(17.5413.213.71|87.12{1131.7|1528.1|278.8|323.2{3.30

3.30

6.60

85.7 |115.8|21.1

24.5
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II. Tinh hé s6 phan phoi momen va luc cat:

1. Tinh dac trung hinh hoc tiét dién dam chu:

b
: 750 | bl
75 75
— hf
Yy * T
100 hl Y,
yic
yt ;L —
————— T g <
1150 2007 H Hg 2 bw 2 ¢
_____ ____
1 1 Vi
150 > Yo
3 h?
250 N
— b2
L 00—
+hy =150+ %: 150 + 100/2 = 200 mm
+ h, =250 + 150/2 = 325 mm
+ Ag=by.H + (0.6 - by).0.08 + by.hy.2 + (0.6 - by).h;
=0.275x1.15 + (0.6 — 0.2)x0.08 + 0.2x0.2x2 + (0.6 — 0.2)x0.325
= 0.558 m?
* Momen tinh véi day: Sgq
hZ

Sy = D+ (b - Dy).0.08.(H — 0.08/2) + 2.,y (H — 0.08  hy/2) + (b — by). 22
= 0.5x0.2x1.15% + (0.6 — 0.2)x0.08x(1.15 — 0.5x0.08) + (1.15 — 0.08 — 0.5x0.2) +
+ (0.6 — 0.2)x0.5x0.325% = 1.159 m®
* M0 men quan tinh: Iy
+ Ve = SgalAy = 1.159/0.558 = 2.077 m

+Vie =Yoo -H=2.077-1.15=0.927 m
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+ 1y = by H¥12 + by.H.(Yoe — H/2)? + (by — b,,)0.08%/12 + (b; — b,,)0.08(y. — 0.08/2)" +
2.b,.h;%112 + 2.by.h1.(Yic — 0.08 — h1/2)? + (by — by).h2%/12 + (b1 — by).ha.(Yoe — ho/2)?
+ 1, = 0.2x1.15%12 + 0.2x1.15x(2.077 — 1.15/2)* + (0.6 — 0.2)x0.08%/12 + (0.6 -
0.2)x0.08x(0.927 — 0.08/2)? + 2x0.275x0.2%/12 + 2x0.275x0.2x(0.927 — 0.08 —
0.2/2)* + (0.6 — 0.2)0.325%/12 + (0.6 — 0.2)x0.325x(2.077 — 0.325/2)*
=1.109 m*

. 2
* Tinh h¢ s0: Kg=n.(Ig + Ag.eg)

E,

+n= E trong do E, : md dun dan hoi bé tong ban co f.'= 30 Mpa
d

E, : mo dun dan hoi bé tong dam co6 f.'= 50 Mpa
+ E = 0,043.7/(31‘5.\/ fcl =0,043.2400"°.30%° = 27691Mpa
+ E, =0,043.5.1° [, =0,043.2400",50°° = 35750Mpa

+n=—= =0.774

d

+e= Yo + /2= 0.927 + (0.2 - 0.015)/2 = 1.02 m

Thay vao ta cé:

Kg= n.(lg+ Ageq) = 0.774x(1.109x10" + 0.558x10°x1.02?) = 8.5837x10"

2.Tinh hé s6 phan phoi momen :

zs ;
DAM NG;;?L/ QET); NGOAI
DAM TRONG
2.1. Tinh hé s6 phdn phoi mémen cho dam trong:
a. Truong hop 1 lan xe:
S K
mg, =0.06+ x (<)% x (—2)%
Iu (4300) 0 (thj
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Trong d6: - S: Khoang cach gitta 2 dam chu = 2400 mm
- L: Chiéu dai tinh todn ctia nhip = 26400 mm
- t;: Chiéu day tinh todn ctia ban mét cdu =185 mm

Eb
_=b 0774
"=E

d

2
K, =n(l, + Ae;)

2

E, : Modun dan hoi cta vat liéu lam dam

E, : Modun dan hoéi cta vat liéu lam ban mat cau

- l,: Momen quén tinh ctia dam khong lién hop

e, : Khoang cdch giita trong tam dam va trong tam ban mat cau
- A,: Dién tich dam chu

Thay vao:

2400

2400
m Sl — OO6+ 0.4 % 0.3 %
u (4300) (26400) (26400x 185°

11
B5837x10% 0y _ (o,

b. Truong hop >2 lan xe :

M S o6 ;Syo02 Kg o1
= —)  X(—) " xX(———= =
mgwm =0.075 + (2900) (L) (thg) 0.726

S

2.2. Tinh hé so phdn phoi mémen cho ddam ngoai:

1800

300 | 700 2400

y1=1167 1 y2=0.417

a. Truong hop xép 1 lan xe: (Tinh theo phuong phdp don bdy)
Ta tinh duogc: y,=1.167 ; y,=0.417

*mgy =myy,/2=1.2x(1.167 + 0.417)/2 = 0.950

Véi my =12
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b. Truong hop xép >2 lan xe:

ME MI . d
*mgy =emgy ; Voie=0.77+ —— >1

2800

Vé6id, =700, suy ra: e =0.77 + _ro0 =1.02
2800

“mam = 1.02x0.726 = 0.741

Ta cé bdng téng hop nhu sau :

Xéptai | Dam trong | Dam ngoai
1 lan xe 0.514 0.950
2 lan xe 0.726 0.741

Két ludn: He s6 phan phdi momen khéng ché 1y : mgy = 0.95
3. Hé s6 phan phdi luc cat:

3.1. Tinh hé s6 phdn phoi luc cdt cho ddm trong:

a. Truong hop xép 1 lan xe:

“ mgS =036 + %} — 0.36 + 2400/7600 = 0.676

b. Truong hop xép 2 lan xe:
> ( S )2=0.2 + 2400/3600 - (2400/10700)* = 0.816

3600 10700
3.2. Tinh hé s6 phdn phoi luc cdt cho dam ngodi:

*mg\'y”=0.2+

a. Truong hop xép 1 lan xe (theo phuong phdp don bdy):

o SE_ 05x12x(S—06) _05x12x (2400-0.6)
sv S 2400
b. Truong hop xép >2 lan xe:

=0.599

. ME _ MI
mgy =c.mgy

voie =0.6 +ﬂ= 0.833
3000

*mgy" = 0.833x0.816 = 0.680
Ta cé bdng téng hop nhu sau:

Xéptai | Damtrong | Dam ngoai
1 lan xe 0.676 0.599
2 lan xe 0.816 0.680

Két ludn: He s6 phan phoi luc cit khong ché 1ay: mgy = 0.816
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4. Noi luc do hoat tai (c6 hé s6 PPN):
V& duong anh hudng va tinh gia tri M, V tai cac tiét dién: 100, 101, 102, 103, 104, 105
4.1.Tai MC 261 100 (x, = 0.00 m)

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

/Zé 1 I I I L| /_2)7
110 110
145 145 35 9.3
/
S S50 N S O T S 0 O ) IR v
1 S
AT 9

a. Noi luc do mémen: M ;=0

b. Noi luc do luc cdt: V

Tinh dugc:

yi=1

_ 264-43
26.4

_ 264-86
26.4

26.4-1.2
= 22T _0.955
Y4 26.4

y, =0.837

Wy = 0.5x1x26.4 = 13.2 m?
= V= [145(y\+y2) + 35y4] mgy

= [145x(1 + 0.837) + 35x0.955]x0.816
=244.63 KN

Vraa= 110(y, + y4) mgy
= 110x(1 + 0.955)x0.816
=175.48 KN

Vin=9.3Wymg,
=9.3x13.2x0.816
=100.17 KN
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4.2. Tai mdt cdt 101 (x, = L/10 = 2.64 m)
100 10|1 10|2 10|3 10|4 10|5

§ K

Pah M, o

=
;

s 1 N 1 YR VA

a. Noi_luc do luc cdt V-

Tinh dugc:
_ 264-264
NETes
_264-264-43
- 26.4
¥, = 26.4—-2.64-8.6 _ 0574
26.4
yo= 264-264-12 0855
26.4
Wy = 0.5x(26.4 — 2.64)x0.9 = 10.692 m’
= Vig = [145x(y, + y,) + 35y;3] mgy
= [145x(0.9 + 0.737) + 35x0.574]1x0.816
=210.08 KN
V= 110x(y, + y4) mgy
=110x(0.9 + 0.855)x0.816
=157.53 KN
Vin=9.3Wmg,
=9.3x10.692x0.816
=81.14 KN

0.9

=0.737

Y2
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b. Noi luc do momen M, :
Tinh duoc:
(264 -2.64)x 2.64
- 26.4
_ (26.4—4.3-2.64)x 2.64
2= 26.4

_ (26.4-8.6—2.64)x 2.64
= 26.4

_ (264-1.2-2.64)x 2.64
YT 26.4
W, = 0.5x2.376x26.4 = 31.36 m?
= Mg =[145(y, + y,) + 35y3] mgy

= [145x(2.376 + 1.946) + 35x1.516]x0.95
=645.76 KN.m
Mg = 110(y, + y4) mgy
= 110x(2.376 + 2.256)x0.95
=484.04 KN.m
M, =9.3Wy mgy
=9.3x31.36x0.95
=277.07 KN.m

4.3. Tai mdt cdit M102 (x,=L/5 =528 m)

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

s ] 5

110 110

=2.376

1

=1.946

=1.516

=2.256

145 145 35 9.3

her—

) 4

0 0 O O N | ISRV

@ﬂ—

ylya y2 Y3
110 110

145 35 9.3
pid b L LT P Y pah Vi

14
]

\Lﬂh |

ylya ¥2 93
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pO AN TOT NGHIEP

a. Noi luc do luc cdt:

Tinh duoc:
y = 26.4—-5.28 _08
26.4

yo= 264-528-43 _ 0.637
26.4

v, = 26.4-528-86 _ 0.474
26.4

g, = 26.4-5.28-1.2 0,755
26.4

Wy = 0.5x0.8x(26.4 — 5.28) = 8.45 m*
= Vi =[145(y, +y,) + 35y;] mgy
=[145x(0.8 + 0.637) + 35x0.474]x0.816

= 183.56 KN
V= 110y, +y,) mgy,
= 110x(0.8 + 0.755)x0.816
= 139.58 KN
VLN = 93WV mgv
=9.3x8.45x0.816
=64.13 KN
b. Noi luc do Momen:
T inh duogc:
y = (26.4 —5.28) x 5.28 _ 4924
26.4
y,= (26.4 —5.28—-4.3) x5.28 _ 3364
26.4
v = (26.4—-5.28—8.6)x5.28 _ 9504
26.4
g, = (26.4 -5.28—-1.2) x5.28 _ 3984
26.4

Wy = 0.5x4.224x26.4 = 55.76 m*
= M =[145(y, + y,) + 35y3] mgy
=[145x(4.224 + 3.364) + 35x2.504]x0.95
=1128.51 KN.m
My = 110Cy, +y,) mgy
= 110x(4.224 + 3.984)x0.95
=857.74 KN.m
M, =9.3W, mgy,
= 9.3x55.76x0.95
=492.64 KN.m
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4.4. Tai mdt cat M103 (x;=3L/10 = 7.92 m)

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

| | | | |
s t o)
110 110
145 145 35 9.3
BRI REN LBahMlm
&
I
ylya ¥2 %3
110 110
145 145 35 9.3
T 4
[T I T [T [ Bah Vo
ylys ¥2 Y3
a. Noi luc do luc cdt:
Tinh duoc:
26.4—7.92
= 20709 07
% 26.4 0
e 264-7.92-43 _ o
26.4
_ 264-7.92-86
= 264 o
264-792-12
V4= 264 =0.655

Wy = 0.5x0.7x(26.4 — 7.92) = 6.47 m*
= V= [145(y, + y,) + 35y3] mgy

= [145x(0.7 + 0.537) + 35x0.374]x0.816

= 157.04 KN
V= 1100y, + y,) mgy
= 110x(0.7 + 0.655)x0.816
=121.62 KN
Vin=9.3W, mg,
= 9.3x6.47x0.816
=49.09 KN
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b.Noi luc do Momen :
Tinh duoc:
= (264792792 o\,
26.4
o (264-792-43)x792_, 0,
26.4
= (264-792-86)x792_, 0,
26.4
 (264-7.92-1.2)x7.92
- 26.4
W,y = 0.5x5.544x26.4 = 73.18 m?
= Mg =[145(y, + y,) + 35y3] mgy
= [145x(5.544 + 4.254) + 35x2.964]x0.95
= 1448.23 KN.m
Mry = 110Cy; + y4) mgy
= 110x(5.544 + 5.184)x0.95
=1121.08 KN.m
M,y =9.3W, mgy,
=9.3x73.18x0.95
= 646.55 KN.m

4.4.Tai mdt cit M104 (x,=2L/5 = 10.56 m)
100 1U|1 10|2 10|3 10|4 10|5

y4 :5184

/Z% I I I I II_.

110__110

35 145 145 9.3

HERNIEREN TN

L@ |
Y3 yiya ¥2

110 110

Pah M4

Pah Vg4
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a. Noi luc do luc cdt:

Tinh duoc:
y = 26.4-10.56 _06
26.4

yo= 26.4-1056-4.3 _ 0.437
26.4

v, = 26.4-10.56-8.6 _ 0.274
26.4

g, = 26.4-1056-1.2 _ 0,555
26.4

Wy = 0.5x0.6x(26.4 — 10.56) = 4.75 m?
= Vg =[145(y, +y,) + 35y3] mgy
= [145x(0.6 + 0.437) + 35x0.274]x0.816
= 130.52 KN
Vra= 1100y, +y,) mgy
= 110x(0.6 + 0.555)x0.816
=103.67 KN
Vin =93 Wy mg,
=9.3x4.75x0.816
=36.05 KN
b.Noi luc do Momen:
Tinh dugc:
y = (26.4-10.56) x10.56 _ 6.336
26.4
y,— (264-1056-43)x1056_, .\
26.4
v, = (10.56-4.3)x 6.336 _ 3756
10.56
yo= (264-10.56-1.2) x10.56 _ 5 856
26.4
W, = 0.5x6.336x26.4 = 83.64 m?
= Mg = [145(y, + y,) + 35y3] mgy
=[145x(6.336 + 4.616) + 35x3.756]x0.95
=1633.53 KN.m
M= 110(y, + y4) mgy
= 110x(6.336 + 5.856)x0.95
=1274.06 KN.m
M,y =9.3Wy mgy,
= 9.3x83.64x0.95
=738.96 KN.m
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4.4. Tai mdt cat M105 (xs=L/2 =13.2m)
100 1C|ll 102 103 104 10|5

[ | | |
110 110
145 145 35 93
BTN HaNEREN
Pah M
@ 105
3
110 110
145 145 35
03
0.5
S I T T T 7T T 11 panvy,
0.5%
yl y4 vy ¥
a. Noi luc do luc cdt:
Tinh duoc:
26.4-13.2
=——=05
v 26.4
yy= 26.4-132-43 0337
26.4
v = 26.4-13.2-8.6 _0174
26.4
Yo = 26.4-13.2-1.2 0455
26.4

W, =0.5x0.5x(26.4 — 13.2) = 3.3 m?
= Vg =[145(y; + y,) + 35y3] mgy

= [145x(0.5 + 0.337) + 35x0.174]x0.816
=104.00 KN

Vraa= 110(y, + y4) mgy
= 110x(0.5 + 0.455)x0.816
=85.72 KN

Vin=9.3W, mg,
=9.3x3.3x0.816
=25.04 KN
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b. Noi luc do Momen:

Tinh duoc:

y = (26.4-13.2—-4.3)x13.2 445
26.4

= (26.4-13.2)x13.2 66
26.4

v, = (26.4-13.2-4.3)x13.2 445
26.4

g, = (26.4-13.2-1.2)x13.2 6.0
26.4

W,y = 0.5x6.6x26.4 = 87.12 m?
= Mg = [145(y, + ¥2) + 35y;3] mgy
= [145x(6.6 + 4.45) + 35x4.45]x0.95
=1670.10 KN.m
Mr= 1100y, + y4) mgy
= 110x(6.6 + 6.0)x0.95
=1316.70 KN.m
M,y =9.3Wy mgy,
= 9.3x87.12x0.95
=769.71 KN.m
Chu y:
- Khi x&p hoat tai xe tai thiét k& (3 truc) va Tandem (2 truc) phai x€p sao cho hiéu tng
la bat lgi nhat.
- Khi tong hgp NL do hoat tai phai nhan véi hé s6 1an xe m;. Néu da nhan m, trong
HSPPN myg; thi khi tong hgp NL do hoat tai khong nhan lai nita.

Bang tong hop noi luc do hoat tai:

NLhoat tai — [NL + maX(NLxe tais NLtandem)]

tai trong lan
Noi luc | Tai trong Tiet dien
100 101 102 103 104 105

M Xe 3 truc 0 645.76 | 1128.51 | 1448.23 | 1633.53 | 1670.10

Ln 0 277.07 492.64 646.55 738.96 769.71
M, téng cong 0 022.83 | 1621.15 | 2094.78 | 2343.89 | 2368.32
v Xe 3truc | 244.63 | 210.08 183.56 157.04 130.52 104.00

Ln 100.17 81.14 64.13 49.09 36.05 25.04
V_ tong cong 344.80 | 291.22 247.69 | 206.13 166.57 129.04
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5. T6 hop néi luc theo cac TTGH:
S6 1an xe: N | = Bx/3500 = 11000/3500 = 3.14
Vay sb 1an xe 1a: 2 (1an)
N, =2lan
Hé s6 lan xe: m = 1
S.1.Theo TTGH cuong do 1:

M, = N[1.25(M,; + My + M) + 1.5My, + 1.75(My, + IM.M,,)]
Trong d6: m: Hé s6 diéu chinh tai trong. Lay n =1

M,,: Momen do DC

M,,: Moémen do BMC + tdm dan + DN
M, .: Momen do lan can

Mpw: Momen do 16p phu gy ra
M, ,: Moémen do tai trong lan
M, .: Momen do hoat tai 6t6

Vo= NI1.25(Vy, + Vg + Vi) + L5V, + 175V, + IMLV,,)]
n: Hé s6 diéu chinh tai trong. Lay n =1
V,: Luc cat do DC V,, : Luc cat do BMC + tdm dan + DN
V..: Luc cat do lan can
Vpw: Luc cit do 16p phu gy ra
V..: Luc cét do tai trong lan
V,,: Luc cat do hoat tai 6to

Tiét dién 100: Chi c6 luc cat
+V,= 1.25(g,w, + W, + gow,) + 1.5, W, + 1.75(V,, + IM.Vy)
= 1.25x(12.99x13.2+17.538x13.2+3.2x13.2)+1.5x3.71x13.2+1.75x(100.17+
+1.25x244.63)
= 1340.39 KN

Tiét dién 101
+ M, = 1.25(g;Wy + 2Wyn + gWn) + 1.5g, Wy + L75(M, + IM.My ;)
= 1.25x(12.99x31.36+17.538x31.36+3.2x31.36)+1.5x3.71x31.36+
+1.75x(277.07+1.25x645.76)
=3394.13 KN.m
+ V= 1.25(g,w, + 2w, + gw,) + 1.5g,, W, + L75(V},+ IM.V)
= 1.25x(12.99x10.56+17.538x10.56+3.2x10.56)+1.5x3.71x10.56+
+1.75x(81.144+1.25x210.08)
=1105.52 KN
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Tiét dién 102:
+ M, = 1.25(g;wy + 22Wu + gWm) + 1.5g, Wy + 1.75(M,, + IM.M )
= 1.25x(12.99x55.76+17.538x55.76+3.2x55.76)+1.5x3.71x55.76+
+1.75x(492.64+1.25x1128.51)
=5991.88 KN.m
+V,=1.25(g,w, + g&w, + gw,) + 1.5g,,W,+ L75(V},+ IM.V|)
= 1.25x(12.99x7.922+17.538x7.922+3.2x7.922)+1.5x3.71x7.922+
+1.75x(64.13+1.25x183.56)
=891.84 KN

Tiét dién 103
+ M, = 1.25(g;wy + 22Wu + gWm) + 1.5g, Wy + 1.75(M,, + IM.M)
= 1.25x(12.99x73.18+17.538x73.1843.2x73.18)+1.5x3.71x73.18+
+1.75x(646.55+1.25x1448.23)
=6291.98 KN.m
+V,=1.25(g,w, + &ow, + g.w,) + 1.5g, W, + L75(V, + IM.V};)
= 1.25x(12.99x5.282+17.538x5.282+3.2x5.282)+1.5x3.71x5.282+
+1.75x(49.09+1.25x157.04)
=681.52 KN

Tiét dién 104.
+ M, = 1.25(g;wy + 22Wn + gWn) + 1.5g, Wy + 1.75(M,, + IM.M )
= 1.25x(12.99x83.64+17.538x83.64+3.2x83.64)+1.5x3.71x83.64+
+1.75x(738.96+1.25x1633.53)
=7558.25 KN.m
+V,=1.25(g,w, + &ow, + g,.w,) + 1.5g, W, + L75(V, + IM.V})
= 1.25x(12.99x2.638+17.538x2.638+3.2x2.638)+1.5x3.71x2.638+
+1.75x(36.05+1.25x130.52)
=474.49 KN

Tiét dién 105:
+ M, = 1.25(g,wy + 22Wu + gcWm) + 1.5g,, Wy + 1.75(M,, + IM.M )
= 1.25x(12.99x87.12+17.538x87.12+3.2x87.12)+1.5x3.71x87.12+
+1.75x(769.71+1.25x1670.10)
= 8258.14 KN.m
+ V= 1.25(g,w, + &w, + gw,) + 1.5g,,W,+ L75(V,,+ IM.V|)
= 1.25x(12.99x0+17.538x0+3.2x0)+1.5x3.71x0+
+1.75x(25.04+1.25x104.00)
=271.32 KN
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5.2. Theo TTGH sw dung:
M,=M,, + My, + M. + M p+ M, + IM.M, |
Vi=Vg+Vu+ Vi + Vip+ V,+IMV
Tiét dién 100:
+ V= giW, + &W, + g W, + g,W, + Vi, + IMLV
= 12.99x13.2+17.538x13.2+3.2x13.2+3.71x13.2+100.17+1.25x244.63
=900.14 KN

Tiét dién 101

+ M, =g Wy + ZWy + 8cWn + gpWu+ My, + IMM;
=12.99x31.36+17.538x31.36+3.2x31.36+3.71x31.36+277.07+1.25x645.76
=2258.33 KN.m

+ V,=giW, + &W, + 2w, + g,W, + Vi, + IM.V
=12.99x10.56+17.538x10.56+3.2x10.56+3.71x10.56+81.14+1.25x210.08
=739.09 KN

Tiét dién 102:

+ M, = g, Wy + ZWy + g Wiy + Z,Wy + M, + IMM;
= 12.99x55.76+17.538x55.76+3.2x55.76+3.71x55.76+492.64+1.25x1128.51
=3783.95 KN.m

+ V= giW, + &W, + g W, + g,w, + V + IM.V
= 12.99x7.922+17.538x7.922+3.2x7.922+3.71x7.922+64.13+1.25x183.56
=590.16 KN

Tiét dién 103:

+ M, = g/ Wy + ZWy + €Wyt + oW+ My, + IMM
= 12.99x73.18+17.538x73.18+3.2x73.18+3.71x73.18+646.55+1.25x1448.23
=5196.55 KN.m

+ V= giW, + &W, + g oW, + g,w, + V, + IM.V
= 12.99x5.282+17.538x5.282+3.2x5.282+3.71x5.282+49.09+1.25x 157.04
=443.14 KN

Tiét dién 104
+ M, = g Wy + ZWu + 8icWu + gpWn + My, + IMM;
= 12.99x83.64+17.538x83.64+3.2x83.64+3.71x83.64+738.96+1.25x1633.53
=5912.19 KN.m
+ V= giW, + &W, + W, + g,W, + V, + IM.V
= 12.99x2.638+17.538x2.638+3.2x2.638+3.71x2.638+36.05+1.25x130.52
=297.96 KN
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Tiét dién 105

+ M, = g /Wy + ZWy + ZcWy + gpWyn+ My, + IMM .

= 12.99x87.12+17.538x87.12+3.2x87.12+3.71x87.12+769.71+1.25x1670.10
=6118.83 KN.m
+ V= giW, + &W, + g W, + g,W, + Vi, + IMLV
= 12.99x0+17.538x0+3.2x0+3.71x0+25.04+1.25x104.00

= 155.04 KN
, L L/10 L/5 3L/10 2L/5 L/2
Tiét dién
264m | 2.64m 5.28 m 7.92m 10.56 m 13.2m
TTGH | M(KN.m) 0 3394.13 | 5991.88 | 6291.98 | 7558.25 | 8258.14
Cuong
oI V(KN) | 1340.39 | 1105.52 | 891.84 681.52 474.49 271.32
TTGH | M(KN.m) 0 2258.33 | 3783.95 | 5196.55 5912.19 | 6118.83
Sur
dung | VKN) | 900.14 | 739.09 590.16 443.14 297.96 155.04
10 101 102 103 104 105 |
L=264m
BIEU PO BAO MOMEN
R A ” %
BIEU PO BAO LUC CAT o S
o *® & g
2 2 3 7
< S
S
o
A n
[N = >
o 2 o O
e S >
E —
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pO AN TOT NGHIEP

II1. Tinh va bo tri cot thép DUL:
1. Tinh cot thép:

- Str dung tao thép 7 s¢i (¢5 mm) 12.7 mm, A = 98.71 mm?
+ Cudng do kéo quy dinh cua thép UST: f , =1860MPa .
+ Gi6i han chay cta thép ing suét trudc: f, =0.9f , =1674MPa

+ Modun dan hoi ctia thép tng suét truée: E; =197000MPa

+ Ung sudt sau mét mat: f, = 0.85f, =0.85x1674=1423MPa

So bo chon cot thép:

M
f, xZ

APS =

Trong d6: Z =0.9x (h, +h;)=0.9x(1150+185) =1201.5mm

M: Momen 16n nhat tai mat cat L/2 (105) — TTGH cuong do
— M =M, ,,=8258.14x10° N.mm

M  825814x10°
fr xZ 1423x12015

_ 483007

g X
Chon = 7 b6
Suy ra: Apg= 4836.3 mm?

= Apsz

S6 bo

2. Bo tri va uon cot thép DUL:

=4830.07mm?

=6.99 b6 (1 b6 c6 7 tao 12.7mm)

MC 100 101 102 103 104 19?5
| | | |
150 —F
200 S
200 \@\ / o
200 M % —
e — — |
150 /[
150~ 2640
300 L = 26400
L =27000
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Bo tri 7 b6 nhu hinh vé:

MC 100 MC 105

750 ‘

200 aooim&
Q

00 soe

(4
(3

T

1150
1000

o a
T
Qe

G:d

800

® @& /@& (2
D

e

2 /sogisokiso-pisok

@\
AN o
e e

N

Tat ca cac boé uon cong parabon bac 2:

If2

y

LN N 7z N _ 8f2
* Chieudai 1 bolaL = I+T

, , 8 x 40°
B6 1¢61=26400, f,=150-110=40 > L,=26400+ —————=26400.2 mm
X
8 x 90°

B6 2 ¢61=26400, f,=350-110-150 =90 - L,=26400+ —————=26400.8 mm

X

2
B6 3 ¢6 1= 26400, f,= 1150-110-550 = 490 > L,=26400+ 22299 26424 3 mm

X
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2
B6 4 ¢6 1 =39400, f,= 1150-260-350 = 540 > L,=26400+ &4‘?00 =26429.5 mm

X

2
B6 5 ¢6 1= 39400, f,= 1150-410-150 = 590 > L,=26400+ >>>20 264352 mm

3% 26400
* Chiéu dai trung binh:

(264002 + 26400.8) x 2 + 264243 + 264295 + 264352

Ly= 7

=26413 mm

- Toadoy vaH:

+ y= Lt—zf (I-x)x va H=f+a-y

B61c6a=110 mm
B6 2 c6 a=110+150=260 mm
B6 3 c6 a=110 mm
B6 4 ¢6 a=260 mm
B6 5 c6 a=410 mm
* Tai MC101 -> x=2640 mm

4% 40

B6 1: f=40, a=110, y— (|— Xx=_ o o (26400~ 2640) x 2640=14.4 mm

H=f+a-y=40+1 10 14 4=135. 6 mm
4x90

B6 2: =90, a=260, y— B (I— X)X = (26400 2640)x 2640=32.4 mm

H=f+a-y=90+260- 32 4=317. 6 mm

Bé3:f=490,a=110,y— (I—) 4499

7 (26400-2640) x 2640=176.4 mm

H=f+a-y=490+1 10 176 4=423. 6 mm

B 4: =540, a=260, y— (I—) 4540

5 (26400-2640)x2640=194.4 mm

H=f+a—y=540+260-194.4=605 6 mm

B6 5: £=590, a=410, y—Aif (1= x)x _4><590

(26400— 2640)x 2640=212.4 mm

H=f+a-y=590+410-212.4=787.6 mm
*Tai MC102 -> x=5280 mm

4% 40

B6 1: £=40, a=110, y— (|— X)X=_ o (26400 5280) x 5280=25.6 mm
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H=f+a-y=40+110- 25 6=124.4 mm
4x90

B6 2: £=90, a=260, y—l—z(l— Xx=_ o (26400-5280)x5280=57.6 mm

H=f+a-y=90+260- 57 6=292. 4 mm

Bé3:f=490,a=110,y— (I—) 2499

(26400 5280)x5280=313.6 mm

H=f+a-y=490+1 10 3 13. 6—286 4 mm

BG 4: =540, a=260, y— f 1 —xx=2x540

(264005280 x 5280=345.6 mm

H—f+a-y—540+260 345 6—454 4 mm
4 %590

B6 5: =590, a=410, y— E (I— X)X = (26400 5280) x 5280=377.6 mm

H=f+a—y=590+410—377.6=622.4 mm
*Tai MC103 -> x=7920 mm

B6 1: f=40, a=110, y=A;—2f(I _x)x= 2‘;2 40 26400-7920) x 7920=33.6 mm
H=fta-y=40+1 10 33 6=116.4 mm
4 %90

B6 2: =90, a=260, y— B (I— X)X = 56400 ————— (26400~ 7920) x 7920=75.6 mm

H=f+a-y=90+260- 75 6=274.4 mm

B6 3: £=490, a=110, y— LI _4X49°

(26400—-7920) x 7920=411.6 mm

H=f+a-y=490+1 10 411 6=188. 4 mm

B6 4: =540, a=260, y— (I _x)x=2x540

7 (26400-7920)x 7920=453.6 mm

H=f+a—y=540+260—453.6=346 4 mm

B6 5: =590, a=410, y—‘:: (1= %)x _4X590

(26400 7920) x 7920=495.6 mm

H=f+a-y=590+410-495.6=504.4 mm
* Tai MC104 -> x=10560 mm

4 x40

Bo6 1: =40, a=110, y— (I —X)X= (26400 10560) x10560=38.4 mm

H=f+a-y=40+1 10-38.4=1 1 1.6 mm
4x90
26400
H=f+a-y=90+260- 86 4=263.6 mm

B6 3: f=490, a=110, y=1 ; L a-xx _4g449°

B6 2: £=90, a=260, y=‘:—2f(| —X)x= - (26400—10560) x 10560=86.4 mm

(26400-10560) x10560=470.4 mm

H=f+a-y=490+110-470.4=129.6 mm
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4 x 540

B6 4: =540, a=260, y— (|— Xx=_ o (26400-10560) x10560=518.4 mm

H=f+a—y=540+260 518 4=281. 6 mm

4 %590

B6 5: £=590, a=410, y— (|— Xx=_ 0 (2640010560 x10560=566.4 mm

H=f+a—y=590+410—566.4=433.6 mm
* Tai MC105 -> x=13200 mm

4% 40

B6 1: £=40, a=110, y— (|— XX=_ o (26400-13200) x13200=40 mm

H=f+a-y=40+1 10 40—1 10 mm
4 %90

Bo6 2: =90, a=260, y— (I —X)X= (26400 13200) x13200=90 mm

H=f+a-y=90+260- 90—260 mm
B6 3: £=490, a=110, y— L ioxx=2 "4490 (26400—13200) x 13200=490 mm
H=f+a-y=490+110- 490=1 10 mm

B 4: £=540, =260, y="+- 1 —xx= 22540

- (2640013200 x13200=540 mm

H=f+a-y=540+260 540—260 mm

4x590 7 (26400-13200) x 13200=590 mm

B6 5: =590, a=410), y— (|— X)X =

H=f+a-y=5904+410-590=410 mm

Ta c6 bang toa do cot thép DUL:

MC100 MC101 MC102 MC103 MC104 MC105
Bo

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

1 150 0 | 135.6| 144 | 1244 |25.6 | 1164 | 33.6 | 111.6 | 384 | 110 | 40

2 | 350 0 |3176| 324 | 2924 |57.6|2744 | 75.6 | 263.6 | 86.4 | 260 | 90
3 | 600 0 |423.6|176.4 | 286.4 |313.6| 188.4 | 411.6 | 129.6 |470.4| 110 | 490
4 | 800 0 | 6056|1944 | 454.4 |345.6| 346.4 | 453.6 | 281.6 |518.4| 260 | 540
5 11000 | O |787.6|212.4 | 6224 |377.6| 504.4 | 495.6 | 433.6 |566.4| 410 | 590
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II1.Tinh dac trung hinh hoc tiét dién:

1. Mat cat 105 (giira nhip):

a) Giai doan 1 (cing kéo cot thép DUL-trir 16 rong):

2 2
”x | ’2 +F,=n, ZX97 27, 314X60° 1978
L\mn by by /mn 4 4
a';;: i 7 | — +A,=A -F,=875000-19782=855218 mm’
) o I +Mo men tinh v6i day: S7;, y ;=217,1 mm
L i ¥ 1 '_‘|"t
/ ® 8°,=S, - F,y,=767700000 — 19782x217,1 =
1 — 1 763405327 mm®
d 4/ 3 SO
/ +y % =—9=892,6 mm
F / d A‘l
o . b y
T' 2 4yt =H,—y%=1007,4 mm
Hoo — % -
Vi 197000 L NN
L t +n, = EZ = 35750 =5,51 (hé s6 quy doi tir thép

| | sang bé tong)

3

H i H 2 ° t 2 H 1
+Il=m-ﬁ+m-Hd-(ydl—7") +(bt—bw).;1—2+(bt—QN).tl.(yl—%) +2.q.ﬁ+

qz)2 — R (¥’ —Y,)’

H
+2Q/Hq1(y1 tl__ (bl l:\/\/

q2°

3 3
- 250.19102O +250.1900.(892, 6 —@) +(650—250). ﬂ + (650 —250).80.(1007, 4——)
3 3
12.300. ng +2.300.205(1007, 4 — 80—@) +(650-250). 425"

+(650— 250).425.(892, 6—ﬁ) ~19782.(892,6—217,1)°

I,= 3,3071.10" mm*

+W g, =y|—j=370508936 mm®

1
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+W =;—t1=328286977 mm?®

1
+e,=Y’ —y,=892,6-217,1=675,5 mm

b) Giai doan 2 (sau bom vira)(truc 2-2):

+A,=A, 40, A, =855218+5,51.7600=897094 mm?
+S.,=1, A, (Y —y,)=5,51.7600.(892,6-217,1)=28287238 mm®

S, 28287238
A, 897094

+C =31,53 mm

+y%,=y% —c, =892,6-31,53=861,07 mm
+y',=H, —y%,=1900-861,07=1038,93 mm

+1, =L, +A, ¢4 +n, A (y%,-y ,)?=3,3071.10" +855218.31,53 +5,51.7600.(861,07-

tort

217,1) 2
=3,5066.10"* mm*
11
W, = y' 2 3 Z%iG(')l?o 407237506 m?
2 i
I, 3,5066.10"
W, =-2=2222Y 337500333 mm’
L o TN TN T T1038,93 m
1
& - ¢) Giai doan 3 (khai thic):
I
C|1’_‘ \—‘ t Eb
5, va : + A3=A2+E_X8th = A, +n, xSxt,
. | Y2 d
3 | B
1 1L ch =897094-+0,774.2000.185=1206694 mm®
Hd 2 | ‘C].1 =2 t
d +S, , =N, X Sx{ x(ytg__s)z
F | y3 i 2
s I’ 185
: _l = 0,774.2000.185. (1038, 93— =>) = 290692728
| "
po - Sup 200692728 00

A, 1206694

+y%, =y +c,=861,07 + 240,9=1101,97 mm
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+y', =H, -y*,=1900-1101,97=798,03 mm

3

= |2+A2><022+nb[S ><t15—2+S><ts(y3I +t§S)2]:

3
|, =3,5066.10" +897094 x 240,9° + 0, 774[2000 x 1:?; +2000x185(798,03+ 1875)2] =

l,=6,5343.10"* mm*

l.  6,5343.10"
W, =13 2999830 565665305 mm?
=9 =T 110,97 mm
. 6,5343.10"
W =ta 9994307 g 0003804 mm?
v Ty T 798,03 mm
W, =—ta _6588810° 404619 mm

Ty, +t, 798,03+185

2. Mat cat 100 (tai goi):

a) Giai doan 1 (truc 1-1):

b, =b, =650mm, b, =b, =100mm, H_ =205mm

\ T X T _xxd® __ 314x60° _ 2
g | j +F,=n, 7] =7x 7] =19782 mm
*ng vt

ﬁv EJL t Vﬁ +A1=Ag—FO=1270000—19782=1250218 mm?
i | ] ¥s
3 .
| 162 +MOo men tinh véi ddy: S°,, y ,=807,1 mm
1 RN U SN R S
C
Hy 2 T 2- |- -r H 2 H
e LS Pea hy(u -2 - Fuy-
Fo | 3 d
. d V1
. Yy 2
T | ? =M+2.100.205.(1900—80—%)—
! .
2 | y
- £ 19782x807,1
b,

= 1227701448 mm?®

0
o S, _1227701448 oo,
A~ 1250281

+y',=Hy —y¢,=1900-982=918 mm
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+e,= Y% — y,=982-807,1=174,9 mm

3

H,’ H H H
+Il=bl.ﬁ+bl.Hd.(yd1—7d)2+2Q,. 1(‘21 +2.q/.qu.(y1‘—tl—qu)z—Fo.eo2

205° 205

3
1900 1900 o +2.100.205.(918-80 - 7)2 -19782.174,9°

1,=650.— +650.1900.(982—T)2+2.100.

[,=3,9451.10" mm*

11
W, _ 1, _39451.10

" Sey—=101741344 mm’
1

1 3 9451.10"
Y 918

+W, = =429749455 mm®

b) Giai doan 2 (sau bom vira)(truc 2-2):

_E, _ 197000

+n,=—=>= =5,51 (hé s6 quy ddi tir thép sang bé ton
"=E.~ 35750 (he so quy p sang g)

+A,=A 40, A =1250218+5,51.7600=1292094 mm?
+S.,=n, A, €,=5,51.7600.174,9=7324112 mm’

S, 7324112

2 _ - 5,67
QTN T1292004 mm

+y% =Yy’ —c =982-5,67=976,33 mm

+y',=H, —y%,=1900-976,33=923,67 mm

+1,=1,+A, .cl+n, A, (y,-y ;)2 =3,9451.10" +1250218.5,67 % +5,51.7600.(976,33-
217,1) 2
=4,1868.10" mm*

|, _4,1868.10"
y', 976,33

+W,, = =428830415 mm®

I, 4,1868.10"

y—tz =923 67 = 453278768 mm®

+W, =
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¢) Giai doan 3 (khai thac):

£ A=A, + 20X Sxt = A, +n, xSxt, =1292094+0,774.2000.185=1578474 mm?

h=5 L t

1 — t S\ —
+ +S,, = npx Sxtox(y', =)=
2
7 |
o ﬁ ; j i =0,774.2000.185.(923, 67 — 1875) =238030464 mm’
3 lw 13 | y;
. F vo _Sio_ 238030464 _ (oo
! | 2T7A, 1578474 ’
Hd 2 | 1 T 2
G 2 +y°, =y%, +¢, =976,33+150,8=1127 mm
. R Yd
| Y4y =H, —y%, =1900-1127=773 mm
Hoo —F
s P t2 t
* ], = |2+A2xc22+nb[8><15—2+5><ts(y3t+§S)2]=
1 . 185° 185,
I, =4,1868.10" +1292094x150,8” +0,774[2000x ==+ 2000 <185(773 +=>)’] =
|, =6,634.10" mm*
b b !
L 2 W, =1 6634107 _seecira13 v
L\mu L b, l,/L,mn Y3 1127
T A
| . | | 1
?f; 7 W, =;_i=%=858214747 mm’
e sl
i : b 1 t 11
2w =t 0634100, 184340 i

Ty, +t 773+185

—=£? A

3. Mat cat 101 :

a) Giai doan 1 (cang kéo cot thép DUL-trir 16

T /0 rong):
: 2
xd? 3,14 x 60
Hoo —F +F,=n, 7 g =19782 mm?
| e
|3 F
+A =A g -F,=875000-19782=855218 mm*

-; RS

+Mo men finh v6i ddy: S°;, y , =594,7 mm
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$°y=S - Foy,=767700000 — 19782x594,7 = 755935644 mm’

go
+y % =—9=884 mm

A
+y ,=H,-y%=1016 mm

E, _ 197000
E, 35750

+n, = =5,51 (hé s6 quy dai tir thép sang bé tong)

3

+Il=m-':—;+m-Hd.(y“l ey 4 -h) +<b b)) (Y~ 2) +2m

+2h/ qu(yl t1_ ql (b1 k\/\/) +(b1 t1/\/)qu (y 1__ _F (yl yp)2
3 3
I,= 250.191020 +250.1900. (884—@) +(650 - 250). Q+(650 250).80. (1016——) +
3 3
+2.300. 2325 +2.300.205(1016 — 80—@) +(650— 250). 425

+(650 — 250).425. (884—4—25) ~19782.(884 —594,7)?

I,= 3,3844.10" mm*

W, =y|—j=382850678 s

1

W, =y'—}=333110236 -
1

+e,= Y% — Y, =884-594,7=289,3 mm

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

+A,=A 40, A =855218+5,51.7600=897094 mm?
+S,,=1, A (Y9 —y,)=5,51.7600.(884-594,7)=12114726 mm®

_S,, 12114726
A~ 897094

=13,5 mm

°,=y%, —c,=884-13,5=870,5 mm
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+y',=H, —y*,=1900-870,5=1029,5 mm

1, =1,4+A, %40, A (y,-y ) =3,3844.10" +855218.13,52 +5,51.7600.(870,5-
594,7) 2
=3,4178.10" mm*

1, 3,4178.10"

+W,, =—=
VIR 870,5

= 392624928 mm®

I, 3,4178.10"

W, —_2
W YT 1029.5

= 331986401 mm®

¢) Giai doan 3 (khai thac):

£ A=A, + 22 xSxt = A, +n, xSxt, =897094-40,774.2000.185=1206694 mm’

+S, ,=n_xSxt, ><(yt2 —%S) =

L
—

&

o+

185

b i = 0.774.2000.185. (1029,5-=2) =
: I :
. F 268338060 mm
1 T J
0o S po o Seo 268338060 o
l A 1206694
F | 3
) d
U T4yt =y rc, =870,5 +222,4=1092,9 mm
a2 __;I: d
I » +y', =H, -y =1900-1092,9 =807,1 mm

3
= |2+A2><022+nt)[s><;_S_2ﬁLSth(Y3t +%S)2]=

3
|, =3,4178.10" +897094 x 222, 4° +0, 774[2000 x 1;3; +2000x185(807,1+ %)2] =

l,=6,3752.10" mm*

I, 6,3752.10"

W, =2 =220227 583378758 mm®
9 =y T 1092,9 mm

sw, =1 28372107 _ Je5000708 mm

vy, 8071
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FW) I, 6,3752.10

= = =642596512 mm’
y',+t,  807,1+185

4. Mat cat 102 :

a) Giai doan 1 (cing kéo cot thép DUL-trir 16 rong):

2 2
K | 2 +Fy=n, 2200 7, 31460 197>
L\mn L by, /l,mn 4 4
T
i O /r | +A,=A-F,=875000-19782=855218 mm?
ot ' L
+ t[/ . +Mo men tinh v6i ddy: S°,, y ,=429,5 mm
h'\l’ 'II'IIVI b'\..l' l.llll-] t
¥
/ ¢ §°,=S, - F,y,=767700000 — 19782x429,5 =
1 1y 759203631 mm®
H 2 / i 5.
d y F SO
/ +yd1=wd=888 mm
A . 4 ly
T' 2 4y'=H,-y%=1012 mm
Ho — 4 -
¥
L - *‘pp +n, = ES = 13957705000 =5,51 (hé s6 quy déi tixr thép
b, D
| sang bé tong)
3 3

3 H
+Il=hN.H1—;+hN.Hd.(ydl —%)2 (b —hN).;i—er(bt b, )t.(Y, —%)2 r2b,

3

H H
1(422 +(b1 _QN)'HqZ'(ydl _qu)z - Fo-(ydl - yp)2

H
£20, H (Y~ - =7 + (. -b, ).

3 3
1900° | 550.1000.(888— 2292 . (650 - 250). 8%
12 2 12

3 3
+2.300. Zfs +2.300.205(1012 —80 — %)2 +(650— 250). 4125

1,=250. (650 — 250).80.(1012—8—20)2 +

+

+(650 — 250).425.(888 — %)2 —19782.(888 —429,5)*

I,=3,36.10" mm*

+W,, =—1.2378378378 i’
y

1
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+W =;—3=332015810 mm?®

1
+e,=Y" -y, =888-429,5=458,5 mm

b) Giai doan 2 (sau bom vira)(truc 2-2):

+A,=A, 40, A, =855218+5,51.7600=897094 mm?
+S,,=1, A (Y% —y,)=5,51.7600.(888-429,5)=19200146 mm®

S,, 19200146
= = = 21, 4
TA="A T 897004 mm

+y% =y’ —c =888-21,4=866,6 mm
+y',=H, —y*,=1900-866,6=1033,4 mm
+1,=L+A,.c’+n, A .(y%,-y ,)*=3,36.10" +855218.21,4% +5,51.7600.(866,6-
429,5)
=3,4439.10"* mm*
|, 3,4439.10"

+W,, =—2 = = 397403646 mm’
1. - , Ty T 866,6
-"r
ks V ' 11
+ | sw, =12 -3848910 535550144 iy
y - t y,, 10334
tJl"\‘ ya
; | e L7 ¢) Giai doan 3 (khai thic):
1 L 1 JC2 E
Hy 2 | P + A3=A2+E—b><8><tS = A, +n, xSxt,
d
d
r o | ! € ls =897094+0,774.2000.185=1206694 mn’
| L ;
]'qz '__;'fp +S, ,=n,xSxt, x(ytz—t—s)z
1§ \ll‘ 2

= 0,774.2000.185. (1033, 4—%) = 269454942 mm®

_ S,., _ 269454942 ~223.3 mm

+C,
A, 1206694

+y’, =y, +c, =866,6 + 223,3=1089,9 mm
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+y', =H, - y%, =1900-1089,9 =810,1 mm
3

= |2+A2><C22+nb[S ><t15—2+S><ts(y3I +t§S)2]:

3
|, =3,4439.10" +897094 x 223,3 +0, 774[2000 x 132 +2000x185(810,1+ 1875)2] =

l,=6,2324.10" mm*

I 6,2324.10"
+W =3 ="""""" —571832278 N
=i =71089,9 mm
I 6,2324.10"
W, =3 =""""_-769337118 N
v Ty T 810 mm
I 6,2324.10"
+W P =2 == = 626308913 mm®
. i © Tyt 810,1+185
| 2
mn% ¥ b, 44100 5. Mat cat 103 :
EIFL' [ /f | a) Giai doan 1 (cang kéo cot thép DUL-trir 16
H i
FEL t[/ rong):
a7, ny xd? __ 314x60°
77 2 4F,=n, TX9 27,2 =19782 mm’
4 4
1 L 1o
, ZZ TN +A,=A , -F,=875000-19782=855218 mm’
i f// ] +MO0 men tinh v6i ddy: S°;, y  =308,7 mm
D\ . '.‘I'Io] '_lll'd o
I 2 §°,=S, - F,y,=767700000 — 19782x308.7 =
H|q2 e 761593296 mm’
J
h b P +y ¢ 5% =890,5 mm
1 1~ A — ’
| A

+y',=H, —y%,=1009,5 mm

E. 197000
m, =
E, 35750

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

H ’ H 2 : t 2 H 13
#1, =0, By H (3 9 (0B ) (0B (Y )+ 2B,
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qu3 H g H
12 +(b1_h/\l) q2'(y 1

) — Ry’ - Y,)

H
+2'Q/'Hq1(yt1_t1_7ql 2+(bl_QN)' 2

3 3
19007, 250.1900.(890,5- 292 . (650 250). 8%+
12 2 12

3 3
+2.300. 2525 +2.300.205(1009,5—-80— %)2 + (650 — 250). 41225

1,=250. (650—250).80.(1009,5—8—20)2 +

+

+(650 —250).425.(890,5 — %)2 —19782.(890,5-308, 7)*

I,= 3,3323.10" mm*

W, =y'—g=374205502 -
1

+W, =-12330094106 mm’
y

1
+e,=Y" — ¥, =890,5-308,7=581,8 mm

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

+A,=A,+n, A =855218+5,51.7600=897094 mm’
+S.,=1, A (Y, —y,)=5,51.7600.(890,5-308,7)=24363456 mm’

_S,, _ 24363456

=271
A, ~ 897094 mm

TG

+y% =y’ —c =890,5-27,1=863,4 mm

+y',=H, —y*,=1900-870,5=1036,6 mm

+1,=I,+A,.c’+n, A .(y',-y,)* =3,3323.10" +855218.27,1 * +5,51.7600.(863,4-
308,7) 2
=3.,4674.10"* mm*

|, 3,4674.10"
y', 8634

+W,, = = 401598332 mm’

|, _3,4674.10"

y_tz 1036 6 = 334497395 mm’

+W, =
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¢) Giai doan 3 (khai thac):

+ A=A, + 20X Sxt = A, +n, xSxt, =897094+0,774.2000.185=1206694 mm’

t

—

1 +S, ,=n,xSxt, x(ytz—

S)=

. L
. 2
ks
+2 s 185
qf ; . = 0,774.2000.185. (1036,6 — =)
iW y; 2
3 B 3
| J = 270371358 mm
1 t . 1
e |,
Ry 2 - po o Sea 2T0STISSE_ 0
i i A, 1206694
F
. d
| ] 7 4yl =y, +c, =863,4 + 224=1087,4 mm
LY
. £ +y, =H, -y, =1900-1092,9 =812,6 mm

3

=1,k Axet £ [S xSt (v + 2] -

3
|, =3,4674.10" +897094 x 2247 +0, 774[2000 x 1]8; +2000x185(812,6 + 1875)2] =

l,=6,2717.10"* mm*

l, 6,2717.10%

5
| : +W,, =—=
L\1DD3 ’ by ql,d,mn “yd o 1087,4

=576761081 mm®

] | 11
a;i g/ W, =|—t3=%=771806546 mm?
4L 3 ’
o 77 t vk I, 6,2717.10"
2 b 3 ] . 3
+W = = =628678829 mm
13 yt3+'[S 812,6+185
1 L 1=
Hy 2 7, . 6. Mt cit 104 :
a) Giai doan 1 (cang kéo cot thép DUL-trir 16
ad -
T _ FD\ - ot yd rong):
2 2
oo - +F0=nb7r><OI =75 300 19785 mm?
| i R
|3 B
b, +A1=Ag -F,=875000-19782=855218 mm?
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+Mo men tinh véi ddy: S°,, y ,=240,7 mm

S°,=S o - Foyp=767700000 — 19782x240,7 = 762938472 mm®

+y’ = SW =892 mm
+y,=H, -y’ =1008 mm
+n, = EZ = 1??5770508 =5,51 (hé s6 quy ddi tir thép sang bé tong)
3 3
Hd d 2 qu

H
+2'Q/'Hq1(yt1_t1 (bl l:\/\/) +(b1 lq/\/) qu (y 1 qz)z_FO'(ydl_yp)z

3 3
- 250_191020 1 250.1900. (892—@) + (650—250). &+(650 250).80. (1008——)

205° 205,, 4253

+2.300. 1 +2.300.205(1008 — 80——) + (650 —250).

+(650 — 250).425. (892—@) —19782.(892 — 240,7)°

I,=3,314.10" mm*

W, =y'—j=371524663 -
1

+W, =-1328769841 mm’

Y1
e,= Y —y,=892-240,7=651,3 mm

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

+A,=A 40, A, =855218+5,51.7600=897094 mm?
+S.,=1, A (Y9 —y,)=5,51.7600.(892-240,7)=27273838 mm®

S, 27273838

_2u ~30,4
A~ 897094 mm
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+y% =y’ —c =892-30,4=861,6 mm

+y',=H, —y,=1900-870,5=1038,4 mm

+1,=1,+A,.c’+n, A .(y',-y,)° =3,314.10" +855218.30,4 % +5,51.7600.(861,6-
240,7)
=3,4833.10" mm’

1, _3,4833.10"
v, 86L6

+W,, = = 404282729 mm’

|, _3,4833.10"

+W, =—=
oy 1038, 4

= 335448767 mm’

¢) Giai doan 3 (khai thac):

+A3=A2+5><S><tS =A,+n, xSxt,
E

o

i d

S
N

f i j =897094+0,774.2000.185=1206694 mm?
g : V, oot
x ¢ +S,,=n,xSxt; x(y', —=)
. | B4 2 2
: I J 185 5
| e ] = 0,774.2000.185. (1038, 4—=>2) = 270886842 mm
d 2 | T T 2 2
' d
| Y,
o | UL Tl e S zrosesa2
T | 2 A, 1206694
Ha2 —TF
" P +y%, =" +c, =861,6 + 224,4=1086 mm
+y, = H, —y*, =1900-1086 =814 mm
t’ t
*l,=1,+ A xc’, +n[S xls—2+S xt, (Y, +ES)2] =
185° 185

|, =3,4833.10" + 897094 x 224, 4> +0, 774[2000 x ot 2000x185(814 + 7)2] =

l,=6,2965.10" mm*

l; _6,2965107 =579788213 mm®

+W,, =3
VLR 1086
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l, _6,2965.10"

y_t YV 773525798 mm®
3

+W,, =

l; _6,2965.10"

= =630280280 mm?®
y+t,  814+185

+W,.°

IV.Tinh ing suat mat mat trong cot thép DUL:

1. Mat mat do ma sat:
Afyp = fo (L— e ®54)
Trong do :

- f,, :tng suat khi cang kéo =0.8 f,, =0.8x1860=1488 MP, .

- K=6.6x10" /mm

-u=0.23.

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

0.1IL 0.1L.  0O.IL 0.1L 0.1L

] | |
g

A k| f 1
100 101 102 103 104 105

+vay X cla tat ca cac bo tai MC100 déu bang khong .
+X ctia b6 tai mat cit 104 bang 1 nira chiéu dai toan bo L, cta no.
+tinh X ctia 1 bo tai mat cat bat ki duge tinh gan ding nhu sau :

% Tai MC 101:

X, =707 +(y5) > X, =X,

* Tai MC 102:
_ 2
X, = X, ++/(0.11)° +(y, - ¥,)
* Tai MC 103:
- 2
Xy = X, +1/(0.1)7 + (v, - ¥,)
* Tai MC 104

X, =X+ JOU7 + (v~ y,)
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a. Tinh cho bo 1:

X. =+/2640% + 40% =2640 mm

X, =1/2640% + (70— 40)* =2640 mm.

X, =+/2640% +(92—70)? =2640 mm.

X, =+/2640% +(106—92)% =2640 mm.
b. Tinh cho b6 2 :

X, =~/2640% + 722 =2640 mm.
X, =+/2640% + (128 — 72)? =2640 mm.
X, =+/26407 + (168 —128)> =2640 mm.

X_4 = \/26402 +(192-168)* =2640 mm.
c.Tinh cho bo 3 :

X, = v/2640% + 6162 =2685 mm.

X, =+/2640% + (1094— 616)® =2667mm.
X, =+/26407 + (1436-1094)® =2654 mm.
X, =+/2641% + (1642-1436)? =2645 mm.

d. Tinh cho bo 4 :

X, =/2640? +576% =2679 mm.

X, =+/26407 + (1024—576)? =2664mm.
X, =+/26407 + (1344—1024)% =2652mm.
X, =+/2640% + (1536—1344)% =2644 mm.
e. Tinh cho bé 5 :

X, =/2640 +608* =4183 mm.

X, =+/26407 + (1084—608)® =2667 mm.
X, =+/26407 + (1420—1084)® =2640 mm.
X, =+/26042 + (1622—1420)° =2644 mm.
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TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP
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+a :1a tong gid tri tuyét d6i cac géc uodn cua b ct tinh tir vi tri kich dén mat cat :
a=o,-a,.
Vé6i «,:1a goc tiép tuyén véi duong cong tai goc toa do .
a, :1a goc gitta ti€p tuyén véi duong cong tai toa do x .

- duong cong bo ct :

yzw _)tgax:#(l_¥).
| /2 i
X

o | DX
|

ol )t
~ Y |

[
[

Tinh «,,,,a cho cdc bo cép tai cic mat cit can tinh us mat mat:
+Tinh ¢, cho cac b6 (x=0):

-b6 1: tga, =0.00406 > «,=0.2326d0=0.00406 rad

-b6 2: tga; =0.009137 - ¢, =0.5235d9 =0.009136 rad

-b6 3: tgar; =0.12588 > , =7.1751d0 =0.125229 rad

-b6 4: tga; =0.13096 - o, =7.4612d0 =0.130223 rad

-b6 5: tga; =0.13604 — o, =7.7469d0 =0.135210 rad

Lap bang:
Ténbo | x(mm) |L(mm) | f,(mm) | «,(rad)
Bo 1 0 26400 40 0,00406
B6 2 0 26400 90 0,009136
B6 3 0 26400 490 0,125229
Bo6 4 0 26400 540 0,130223
B6 5 0 26400 590 0,135210

+Tinh «, tai cic mat cit cho cdc bé:
(+)Tinh a cho céc bo tai cdc mat cat:

Cong thitc: o =a, —q,
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*Tai mat cat 101 co: x=2640 mm.

b6 1: >tga, =2l o2y 2 x40 | 233940y 155187 > @, =0.0032487 rad
I I 39400 39400
Tuong tu ta c6 bang sau:

Tén x(mm) |L(mm) | f,(mm) | «, (rad) a,(rad) | a (rad)
b6
Bo 1 0 26400 40 0.003249 | 0,00406 | 0.000811
B6 2 0 26400 90 0.00731 | 0,009136 | 0.001826
B6 3 0 26400 490 0.100711 | 0,125229 | 0.024518
Bo6 4 0 26400 540 0.104772 | 0,130223 | 0.025451
B6 5 0 26400 590 0.108832 | 0,135210 | 0.026378

*Tai mat cat 102 ¢6: x=5280 mm.
Téen b6 | x(mm) |L(mm) | f,(mm) | ¢, (rad) | ¢,(rad) | « (rad)
B6 1 0 26400 40 0.002437 | 0,00406 | 0.001623
B6 2 0 26400 90 0.005482 | 0,009136 | 0.003654
B6 3 0 26400 490 | 0.075533 | 0,125229 | 0.049696
B6 4 0 26400 | 540 |0.078579 | 0,130223 | 0.051644
B6 5 0 26400 590 |0.081624 | 0,135210 | 0.053586

*Tai mat cit 103 ¢6: x=7920 mm.
Tén b6 | x(mm) |L(mm) | f (mm) | ¢, (rad) | @,(rad) | « (rad)
B6 1 0 26400 40 0.001624 | 0,00406 | 0.002436
B6 2 0 26400 90 0.003655 | 0,009136 | 0.005481
B6 3 0 26400 490 | 0.050355 | 0,125229 | 0.074874
Bo 4 0 26400 540 0.052386 | 0,130223 | 0.077837
B6 5 0 26400 590 | 0.054416 | 0,135210 | 0.080794

*Tai mat cat 104 ¢6: x=10560 mm.
Tén b6 | x(mm) |L(mm) | f (mm) | @, (rad) | @,(rad) | « (rad)
B6 1 0 26400 40 1 0.000812 | 0,00406 |0.003248
B6 2 0 26400 90 0.001827 | 0,009136 | 0.007309
B6 3 0 26400 490 1 0.025178 | 0,125229 | 0.100051
Bo 4 0 26400 540 0.026193 | 0,130223 | 0.10403
B6 5 0 26400 590 |0.027208 | 0,135210 | 0.108002
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* Tai mat cat 105 thi tdt cd cac b6 cé o, =0=> a =q.
* Tinh ing suit mat mat do ma sat tai cic mat cat lap thanh bang:

a. Mat cat 101:

1-e @nq  Afpr

Bo6 Li f i K X H a e —(kX + /JO!)
P (MPa)

26400.1 | 1488 | 6.67x101"-7 |2640.02 |0.23]| 0.000811 |2.7182] -0.0028 [0.0028| 4.182

26400.5 | 1488 | 6.67x107"-7 |2640.130.23| 0.001826 |2.7182| -0.003 | 0.003 | 4.5285

26504.1 | 1488 | 6.67x107-7 |2665.20[0.23| 0.024518 |2.7182| -0.0083 |0.0082| 12.275

26512.6 | 1488 | 6.67x107-7 (2667.27 |0.23| 0.025451 |2.7182| -0.0085 [0.0085| 12.594

DN B W] N =

26521.5| 1488 | 6.67x10"-7 |2669.42 |0.23| 0.026378 |2.7182| -0.0087 |0.0087| 12.911

S Af,. 46.49

X 6.6414

b. Mat cat 102:

B6| L | fy K x | M « A e A
(MPa)

1 126400.1 | 1488 | 6.67x107-7 | 5280.0310-23| 0.000811 [2.7182| 0.0054 | 0.0054 | 8.0762
2 126400.5| 1488 | 6.67x107-7 | 5280.2110.23| 0.001826 [2.7182| _0.0057 | 0.0057 | 8.4218
3 126504.1 | 1488 | 6.67x10"-7 | 5220.46|0.23| 0.024518 |2.7182| .0.0109 | 0.0109 | 16.163
4 126512.6 | 1488 | 6.67x107-7 | 5223.7910.23| 0.025451 [2.7182| 00111 | 0.0111 | 16.482
5 126521.5| 1488 | 6.67x10"-7 | 5280.03/0-23| 0.026378 [2.7182| _0.0113 | 0.0113 | 16.753
D Af. 65.896

Afoe [7 9.4138

c. Mit cat 103:

1_ e—(xﬂw Af PE

B6 L f K X M a e —(kx+ icx)
P : (MPa)

26400.1| 1488 | 6.67x107"-7 |7920.03 [0.23| 0.000811 [2.7182| _0.0081 | 0.008 11.96

26400.5 | 1488 | 6.67x107-7 [7920.25(0.23| 0.001826 [2.7182| _0.0083 |0.0083| 12.305

26504.1 | 1488 | 6.67x10"-7 | 7968.2510.23| 0.024518 |2.7182| _0.0136 |0.0135| 20.034

26512.6 | 1488 | 6.67x101"-7 |7972.22 10.23| 0.025451 |2.7182| _0.0138 10.0137!| 20.352

| B~ W N

26521.5| 1488 | 6.67x10"-7 |7920.03 |0.23| 0.026378 |2.7182| _0.014 10.0139!| 20.614

S Af.. 85.2653

Af e /7 12.1808
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d. Mat cat 104:

1-e g Afpr

Bo6 Li f i K X H a e —(kX + /JO!)
P (MPa)

26400.1 | 1488 | 6.67x10"-7 [10560.03/0.23| 0.000811 |2.7182| _0.0107 10.0106| 15.834

26400.5 | 1488 | 6.67x107-7 10560.26/0.23| 0.001826 [2.7182| _0.0109 |0.0109| 16.178

26504.1 | 1488 | 6.67x10"-7 110560.05/0.23| 0.024518 [2.7182| _0.0162 |0.0161| 23.889

26512.6| 1488 | 6.67x107"-7 |10560.25/0.23| 0.025451 [2.7182| _0.0164 |0.0163| 24.207

DN B W] N =

26521.5| 1488 | 6.67x107-7 (10560.03/0.23| 0.026378 [2.7182| _0.0166 |0.0164| 24.465

2 Afp 104.573

Afee /7 14.939

e. Mat cat 105:

B6| L £, K x | u a e | o) |1 Al
(MPa)

1 [26400.1| 1488 | 6.67x107-7 | 13200.1|0.23|0.000811 |2.7182] -0.0133 | 0.0132 | 19.698
2 [26400.5[ 1488 | 6.67x107-7 [ 13200.3 [0.23]0.001826 [2.7182] -0.0136 | 0.0135 | 20.041
3 [26504.1 1488 | 6.67x107-7 | 13252.1|0.23[0.024518 |2.7182| -0.0188 | 0.0186 | 27.732
4 [26512.6 | 1488 | 6.67x107-7 | 13256.3|0.23]0.025451 | 2.7182| -0.019 | 0.0189 | 28.05
5 |26521.5| 1488 | 6.67x107-7 [ 13260.8 [0.23[0.026378 | 2.7182| -0.0192 | 0.0191 | 28.365
3 Af 123.89

Afoe /7 17.698

2. Mat mat do truot neo:
Afp, = A_L* =
Itb

Trong d6: 1ay AL =6mm/1neo.

E, =197000MP,
|, =39467.8mm
6
9467.8
3. Mat mat do nén dan hoi bétong (mai lan cang 1 bo)
_ (N-2) *E* f

A‘I:PES - 2N E cgp

Cl

Suy ra: Af,, = 3 *197000 = 29,95MP, (cho tat ca cdc mait cat)

Trong d6: N=7 bo
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E, = 4800\ f; ,v6i f, =80%f_ =0.8x40=32MP,.
f,: cudng do bé tong lic cang.
E, = 27153VIP,
f, =0.8f,, =0.8x1860=1488.
fop -Ung sudt tai trong tam ct do lyc céng da ké dén mat us do ma sat +tut
neo va do trong .
-luc cang: B =| f, — Af,. +Af, [x A xCose.
Trong do :
a : 1a géc trung binh cla tiép tuyén vé6i cdc b6 tai mat cat tinh todn
3.1. Luc cang p, tai cac mat cat la:
a. MC 100:
P = 1488-29,95 x7600*0.998 =11059017.64 N.

V6i o =(0.186%2+0.418%2+5.75+5.98+6.211)/7=3.709 = cos " = 0.998.
b. MC 101:

P = 1488—(6.64 +29,95) *7600*0.999 =11019685.28 N.
c. MC 102:

P = 1488-(9.41+29,95) *0.999*7600 =10998654.34 N.
d. MC 103:

P = 1488-(29,95+12.18) *0.999*7600=10977623.39 N.
d. MC 104:

P = 1488—(14,94 +33.95) *0.999*7600 =10926298.76 N.
e. MC 105:

P = 1488-(29,95+17.7) *1*7600 =10946660 N.

3.2. Tinh f  cho cic mat cat:

fCQP Ag Ig Ig g
Vé6i M, :momen do trong lugng ban than g, tinh theo TTGHSD.
-Tai MC 100 :(M,; =0).

2
e ~ 11059017.64 11059017.64><11:1L15, 5 — _12.64MP,
1270000 3.413x10
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-Tai MC 105:

10946660 10946660x1115,5° 3929x1115,5
cop - 11 + 1 _23Mpa
875000 3.413x10 3.413x10

Vay mat do nén dan hoi bétong ( Af . ) la:

-MC 100:

_ (8-1)*197000%|-9.92
- 2x8*27153

=315MP,.

(8—1)x197000x- 23
2x8x27153

4. Mat mat ing suat do co ngot bétong (kéo sau):

Af PES —

=73MP,.

-Tai tat ca cdc mat cat nhu nhau :
Afpse = 93-0.85H ,v6i H do 4m =80%.
Af o = 93— 0.85%0.8 = 25MP, .
5. Mat mat ing suat do tir bién bétong.
Afpcn =12.0f —7.0Af, >0.
Trong do:
- 4 112 us tai trong tam ct do luc nén P, (da ké dén mat do ma sét ,tut neo va nén
dan hoi) va do trong lugng ban than.
-Tinh Iuc P, cho cdc mait cit :
P = . — (Afpr + Afpy +Af g * Agg *cosa®.
* MC 100:
P, =[1488—-(57+31.5)]*7840*0.998=1095013584N .

Af 4, =0 ,vi mOmen =0.

1095013584 1095013584*1971°

® =" 12504126  4.1553301114d0" e
> Afoey=12.0x9.7=116.4 MP,.
* MC 105:
P =[1488— (38.41+57 + 73)]* 7840*1=103455856N
Suy ra MC L/2:

_ 103455836 103455856760 N 4693.1x10°x760
o 7764126 3.064459510"  3.064459510"

=-21.2MP,.
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Af g, : us do tinh tdi 2va tinh tai 3 gay ra:

M,
I

M, +M

My = (d,—y"2)+ . (d,—y"s).

c_2 c_3

3089x10° (389.66+551.12)*10°
= ————; 196+ T
3.317x10 5.22571x10

M,=1351.63.10° MPa
M, =170.48.10° MPa
M, =241.13. 10° MPa
I, ,=3.317.10" mm*
Y," =904mm
I, 5=5.22571.10"" mm*
Y;" =628mm
D,, =1700 mm

Af

*1072=4.09 MP,

wp -us do tinh tdi 2 gay ra .

Afpeg =12.0%21.2-7%9.34=189.02MP, .

Mat cit | Afpe (MPa) | Af,,(MPa) | Af (MPa) | Af, (MPa) | Af,.,(MPa)
100 0 57 9.7 0 116.4
101 25.02 57 27.5 4.09 301.37
102 29.51 57 24.04 7.01 239.41
103 34 57 21.93 8.75 201.91
104 38.41 57 21.2 9.34 189.02
105 38.41 57 21.2 9.34 189.02

6. Mat mat ing suat do chung cot thép:

Afog = Afpry + Afpe,
-Cang sau gan ding: Af,, =0
-Tinh:

AfF,R2 =0.3[138—-0.3Af,r —0.4Af s —0.2(Af peg + Afpcr)]
* MC Goi:

Afpp, =0.3[138-0.3*0—-0.4*31.5-0.2(25+116.4)] = 29.136MP,
* MC L/2:

AfF,R2 =0.3[138-0.3*38.41-0.4*73-0.2(25+189.02)] =16.342MP,
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Tong hop cac tng suit mat mat
e Mat mat tic thoi: Afy, = Af. + Af,, + Af g
Mit cit | Af, (MPa) |  Af,, (MPa) Af e (MPa) Af,., (MPa)
100 0 57 31.5 88.5
101 25.02 57 94.6 176.62
102 29.51 57 82.85 169.36
103 34 57 75.54 166.54
104 38.41 57 73 168.41
105 37 57 73 165.44
e Mat mat theo thoi gian: Af,;, = Af g, + Afpeq + Af g
Mat cit | Afpg (MPa) Af oo (MPa) Af,, (MPa) Afpr,
(MPa)
100 25 116.4 29.136 170.54
101 25 301.37 8.214 334.58
102 25 239.41 12.9375 277.35
103 25 201.91 15.6606 242.57
104 25 189.02 16.3419 230.36
105 25 243 17.8645 200.45
e ToOng mat mat: Af,, = Af,, +Af,,
Tiét dién Af,., (MPa) Af o, ( MPa) Af,. ( MPa)
100 88.5 170.54 259.04
101 176.62 334.58 511.2
102 169.36 277.35 446.71
103 166.54 242.57 409.11
104 168.41 230.36 398.77
105 168.56 245.87 511.2
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V. KIEM TOAN THEO TTGH CUONG PO 1:

1. Kiém tra sitc khang uén:

Do ta c6 bé tong ban mit ciu va bétong dim c6 cudng do khac nhau nén ta quy doi
bétong mit cdu vé bétong lam dam. Ta chi quy déi theo chiéu rong ban cdnh chit
khong quy doi chiéu cao ban canh.

y . E
Heé s6 quy doi n = E—D

_ED OO45Y \/Dc \]Dc
=>n=— =0,7746
Es 0,045. Y \/ cB \/ cB
b’,=0.7746*1900=1471.74mm
Xem ti€t dién la ti€t dién chit T
* Kiém tra MC 105 (bd qua cot thép thudng):

Vi tri truc trung hoa:

+gia thiét truc trung hoa qua canh:

h,
\ b 1 0.85 <
- 48 d .
R R i | a/2
] _
H = dp
Hy
Z
/ZF
F (5 5 . Posfps
r
' —b—
C: APSfpu
0.85f. 4,

h,=200-15=185 mm
A= 7600(mm?)
f,, = 1860 (Mpa)

B, =0, 85-@ f-28
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=0.85-0.05/7(50-28)= 0.693
£ =50
d,= H—y,=1900+185-217,1=1867,9 (mm)

f
k =2(1.04—-")=0.28

pu

C= 76001860 —231.6 mm > h, = 185mm

0.85x50x0,693x 2000 +0.28 x 7600 x 1860
1867,9

+Gia thiét truc trung hoa qua canh:

+Stic khang danh dinh cua tiét dién:
M, = A fos (d, —%) +(b-b,)hy*0.85* .’ (hy/2—-a/2)

a=f,*c=0.85%231.6 =196.86mm

fos = ., (1—k—) =1860* (1—0.28x 2318, _1g40mp,
d, 7600
M, =7600*1849* (1867.9— 1962’ %, +1750*185*0.85*50*(1875 - 196;‘6)

=2.935.10" Nm = 29348KN.m
+Kiém tra: M, <gM_,¢=1LM, =M,,, =1835512KN.M — dat

2. Kiém tra ham luong cot thép toi da:

S£0.42.
d

c

A fud,  7600*1849*1867,9
© T A fus 7600*1849

C=231.6mm <0.42d,=0.42x1867,9=784,5 mm — dat

d =1867,9mm.

3. Kiém tra ham luong c6t thép téi thiéu:
¢M, > min §2M_ 1.33M,
Trong do:
M, : momen bat ddu gay nit dim BTDUL tic 1a khi d6 us bién dudi dat tri
s6 us kéo khi uon 1a:  f, =0.63,/f, =0.63v50 = 4.45MP, .

- phuong trinh M, véi tiét lién hop cang sau (3 giai doan)
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KHOA XAY DUNG
P Pe M M M.+ M AM
fr=—i—%y{’+l—lyﬁ+l—2y§+ e £ Ys =4.45Mpa
g gl g2 c c

+P = (0.8f, —Afor)Avg Afpr = Afpry +Afyr, =398.77MP,
+ M, : mémen MC 105 do tinh tai 1 =3929 KN.m(TTGHSD).
+M,: moémen MC 105 do tinh tai 2=2530 KN.m.
+M,;: momen MC 105 do tinh tai 3=1792 KN.m.
+M, = 1.25xM., +M,, mg,, =4151.475KN.m.
+AM : 12 phan momen thém vao dé tiét dién bat ddu nuit.
P, =(0.8x0.9*1860—-398.77)* 7600 = 7147268 N
* Thay céc s6 lieu MC 105 vao phuong trinh dé tinh AM

7147268 7147268*1115,5 3929 2530
4.45=— - 1 ) +—11 ) +—11861, 07+
875000  3.413.10 3.3071.10 3.5066.10
L7902+ A1 475) )11 g7, AM__ 190197
6,5343.10 6,5343.10

AM =8.718.10°N.mm=8718 KN.m
> M, =AM +M, +M, + M, +M,, =21120.475 KN.m

M, =M, =17874.1KN.m

+Kiém tra: M, =29348KN.m >min 1.2M_,,1.33M,

cr?

>min{25344.57; 23772.55 KN.m}
— oM =29348 > 23772.55KN.m — dat.

4. Kiém tra sttc khang cat cua tiét dién:
-Tinh cho tiét dién & gan goi:
Stic khang cat tiét dien =4V, , v6i ¢ =0.9
V. : Stic khang cét danh dinh
Ve +Vs +V,
V,=min ,
0.25fb,d, +V,
V. : Stic khang cat do bétong
V,=0.0834,/f.h,d,.

V, : Stic khang cat do c6t dai

V= A, f,d, (cotgd +cotga)sina

S , v6i o = 90° (g6c cot dai )
V
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V= A f,d, cotgd
S SV

V, : Stic khang cat do cot thép DUL (xién):
V, = fiAsina ,voi f;: Cudng d0 tinh toan ctdul.
a : Goc trung binh .

Trong céac cong thic trén:

b, : La chiéu day nho nhét cia suon dam -dau dam b, =b, = 650mm

d, : Chiéu cao chiu cit ¢6 hiéu cua tiét dién — khoang cach hop luc trong mién

chiu nén va kéo cua tiét dién
bau dam:
+gan ddng chiéu cao mién chiu nén ,1dy bing chiéu cao mién chiu nén MC 105.

C=205.3—~>d, =d, —% =1950—806—¥ =104135mm.

d, -~ =10414
2

Mat khac d, = max<0.9d , =937.22 » —d, =1404mm.
0.72h =1404

A, : dién tich ti€t dién cot dai trong pham vi 1 budc dai:
Trong d6 véi L=40m — dau dam b, =650 — c6t dai ¢ =16 -4 nhanh .1 nhanh

_T1d*  3.14x16°
4

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

— f, =201.1mm* — A, =4x201.1=804.4

+S, :budc cot dai (khoang cach céac cot dai )
+ 3 :1a hé so tra theo bang 1ap san.

+®: la géc cua ing sudt xién tra bang

2 2 N N 2 Lz A A 1N V N
* Peé tra bang tim £ va® phai tinh 2 thong so la: i va g,
c
-v6i V 1a ing suét cat
— VU
¢xb,xd,

V, : 1a lyc cét tinh todn theo TTGHCD 1, ¢ =0.9
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. M,/d, +0.5V, cotgd
' E, A
M, : 1a mémen uon tinh theo TTGHCDI1.

Nhu vay dé tra bang tim @& phai tinh &, — dé tinh £, phai biét d. Vay phai thir
dan theo trinh tu sau:

a. Tir biéu d6 bao momen va luc cit:

4 01L=2640 1

~ Mu

av

Vgc”ii N ~Vu V|/8

-

- M, va 'V, lay cach tim g6i 1 doan d,
Véi: M,,, =8390.25KN.m
Vg =174L1KN.m.
V,,, =1360.6KN.m

d, =1404mm .

v Mis 4 _ 839025
“T 04T 4150

v ooy g Ve 17411-1360.6
u— YI/8

. =V
1% xd, =1360.6+ *1404=1489.33KN .
0.1l 4150

*1404=283853KN.m.

b. Tinh (ing suat cat:

3
Ve 14893310° o0
#xb,xd, 0.9%*650*1404
V. _181_ 403,
f. 50

c

c. Gia thiét ®, = 40°, cotgd, =1.192 - tinh ¢,

~8390.25*10° /1404+0.5*1489.33.10° *1.192

&, =4.4410°°
' 197000* 7840
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Vo 0.03
Theo { f. . Tra bang — @, =28.75°, B, =3

£, =444x10°°
+s0 sénh @, va ®, khéac nhiéu — lam lan tha 2: cotg28.75° =1.823

~8390.25*10°/1404+0.5*1489.33.10° *1.823

g, =6.7310°°
. 197000* 7840

Theo \f/— vd g, —>trabing - ®,=29.19° va f, =28

C
Vay s6 liéu d€ tinh : ®=29.19° va =28
d. Bo tri cot dai trudc roi kiém tra:
Budc dai:

f *
S, < Aty 8044%400 =843.44mm

"7 0.083/f.h, 0.083*/50*650

V, =1741KN <0.1f b,d, =0.1*50*650*1404 = 4563KN nén —
S, £min(0.8d,;600mm).
Vay S, <600mm —chon c6t dai ¢16—4nhanh S, = 300mm — kiém tra
V, =min ¥ +V, +V, va 0.25f.b,d,) = 7278KN
+V, =0.0834,/f.b,d, =0.083*2.7*/50x650x1404=14.46KN

+V=V /@ -V, -V,=1741/0.9 -14.46

PV = %_vc v, = %—1105562,07 —291863,49

+V, = f A sina,,
-Tinh géc «,, cua cac bé cap tai x=d, =1404mm

06 1: tga= A 2X) P10, 2218 100038 Lo —0.78°
| |’ 29400° 29400

Tuong tu cho c4c bo khac

— o, = P(0.78+1.43)+7.18+7.81+8.44 /7 =3.97° —sina,, = 0.069

V, = (0.8f,, — Afpr)As Sinez, = (0.8x0.9x1860— 408.30)x4836x0.069 = 312.70KN.

Cu6i cung ki€m tra sic khang cat:

V, =1144KN < 0.9(V, +V, +V,) = 0.9(265+1079+312.70) = 1491KN —>dat.
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VL KI]A?:M TOAN THEO TTGH SU DUNG:
1. Kiém tra ting suat MC 105 (giita nhip):

1.1. Giai doan cang kéo cot thép (ngay sau khi dong neo):

+ Cuodng do betong: f, =0.8f, = 40MP,
+ Cuong do ctdul : f; =0.74f, =0.74x1860=1376.4MP,

+A, = 7764126mm?
+1, =3.0645%10" mm*,e, = 760mm, y? =1010mm, yi" = 940mm, M, = 4693.1KN

a. Kiém tra ting suat bién du6i (us nén):

 Pxe .
fog =—£—'— 'I Lx f+%*yf <0.6f; =19.2MP,

9 g g

P, = (f,; — Afpr) Asg = (13764 -168.41)*7840=94706416N

* *1 N6
i 94706416 94706416 160*1010+ 4693*10 101 :|_ 20.45| <0.6f = 24MP,
7764126 3.0645*10 3.0645*10

b. Kiém tra tng suat bién trén:

; P| Pieg . Ml . <l.38MPa
r=— ot - Y .
oA 1 Tt Tt <025 f) =177
Thay s0 :
* * *108 *
T 94706416 N 94706416 76(1)l 940 46931*10 l€1940 _ 114MP, <1.38—> dat
776416 3.0645*10 3.0645*10

1.2. Giai doan khai thac (sau mat mat toan bo):
a. Kiém tra ung suat bién dudi:
f;=08f, =0.8*0.9*1860=1339.2MP,.
- lucnén: B =(f; —Af;)A, =(1339.2-398.77)*7840="73729712N .

 Pe M, +M, +M .
fbd:—i— ' gyf+&yf'+&yf+( L ht)ygso.Sﬁ:3.54
Ag Ig Igl I92 IC
* * 6
y :_73729712 B 73729712 160_,(1010+ 46931 10ll %1010+
776416 3.0645*10 3.0645*10
* 6 * 6
N 3089.27 10ll *1046-+ (389.66+551.12+3903.3) 10 1132 S dat
3.31694*10 5.2257085*10

=0.76MP, <0.5,/f, =354
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b. Kiém tra tng sudt bién trén: y;" =940mm, yy =904mm, y; = 628mm

P P& v M

Ly ey 1
I

A I

g 9 9

_| 78729712 73729712*760, o
Ml 7764126 3.0645*10"

<0.45f, =0.45*50 = 22.5MP,
=|-21.8MP,| < 22.5MP, —dat.
2. Kiém tra us mat cat géi 100:

2.1. Giai doan cang kéo:

P, = (f = Afr,) Aps cOSar)

-Trong do:

+ o = (0.55x2 +0.83x2 + 2.76+ 6.05+ 6.33+ 6.6) / 8 = 3.0625d0

— cosay =0.997.

r M r
Y1 —I—Zy;

c

a 4693.110° *940 3089.2710° %90

3.064510"

©3.3169410"

M ywlc 045 —0.45%50= 225MmP..

39023.10°

5225708510

+P = (f, —Afp) A cosay = (1488—-168.41)*7840*0.999 =1033524Q01N

*904{

+A, =12524126mm?, 1, = 4.155x10" mm*,e, =191mm, y!" = 953mm, y; =997mm,M =0

a. Kiém tra us bién duéi:

10335240 10335240*191

T 12524126 4.155x10%

b. Kiém tra thé trén:

P Pe

10335240  10335240*191

f— i+|9tr_

=—— = +
A 1Tt 12524126

9 g

2.2. Giai doan khai thac:

4.155x10"

P, =[1339.2—-(88.5+170.54)]*7840*0.999 = 8459986N .

|, =6.7810"mm* ,y; =748mm,y; =1202mm.

a. Kiém tra us bién duéi:

P _Pieg ¢ 8459986 8459986™396

f o =——1 = _
YA, 1, 7% 1305718  6.78*10
b. Kiém tra us bién trén:
P Pe, 8459986 8459986*396
fbtr:__+_ 2 T T 7 + %1 (L1
A | 1305718 6.78*10

9 g

*953=|-12.78MP, | <19.2MP, — dat.

*997 = -8.04MP, (nén)< f, — dat.

*1202=-12.4MP, — dat(nén).

*1202=-6.5MP, — dat(nén).
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VIL TiINH PO VONG KET CAU NHIP:

1. Kiém tra d¢ vong do hoat tai:

+ Tinh do vong mat cét c6 toa do x do luc p c6 toa do a, b nhu hinh vé.

_ pbx
6.E..1.1

Y (I* -b* - x%)

+ So d6 chat tai tinh d6 vong do xe tai 3 — truc:

P1 P> P3

! !
b anteas b "

a o

p, =145x10°N, p, = p,, p, = 35x10°N —tinh do vong khong c6 hé s6:
1 2 1 3

+ Do vong MC giira nhip 105 do cic luc p, -
b=14700+4300=19000mm, x=14700mm
_ 145x10°x19000x14700x(29400° —19000° —14700°)

Yy - = 6.25mm
6x30358x3.473722x10" x29400
+ P06 vong MC 105 do p, —
3 3
g = pI° 145x10°x29400° _7.27mm
48.E.l_  48x30358x3.473722x10"
+ Do vong MC 105 do p, = b=10400mm, x=14700mm
o, 35x10°x10400x14700x(29400F —10400° —14700°)
Y = - =1.56mm
6x30358x3.473722x10" x29400

+ D0 vong cac dam chu coi nhu chiu luc giong nhau khi chat tat ca cac lan xe
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B, 12000-2x500
3500 3500

- Hé s6 xung kich (1+IM)=1.25
+ Do vong 1 dam chi tai MC 105:

=3.1=3 lan

-S6lan xe: n, =

B (ypl + ypz + yp3
n
(6.25+7.27+1.56)x3
y= 5

N x1.25, v4i n=s0 dam =5

y

x1.25=11.31mm

+Kiémtra:y < ixI —>1131< 29400 =36.75mm — dat
800 800

2. Tinh do vong do tinh tai — luc cang trudc va do vong (MC 105):
2.1. Do vong do luc cang cot thép DUL:

Sw.l*
Ay =~
" 384EI,

Trong d6: w="5P° e—e =872mm, I, = 2.956103d0"mm*

12’
p=(0.8f,, —Af,;)As = (0.8x1860—408.30)x4836 = 525150N

8x5251509%x872
W =
29400°

S Agy = 5x42.38x29400' _ _45.94mm

~ 384x30358x2.9561031 0™

=42.38

2.2. Bo vong do trong luong ban than dam (giai doan 1):
Do g, =22.19N/mm

4
Ag, = 5 .gl'l _ 5x22.19x29400 = 24.05mm
384 E.I, 384x30358x2.95610310"
2.3. Do vong do tinh tai 2:
g, =6.32+2.56 =8.88N/mm
4
Ag, = 5 g,l* 5x8.88x29400" _ a.10mm

384 E.I_  384x30358x3.47372210"
* Do vong do luc cang +tinh tai: Goi la do vong tinh vy,
y; =—-4594+24.05+8.19 = -13.70mm

Vay dam c6 do vong khi khai thac la: 13.7 mm
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CHUONG IIT: TINH TOAN TRU CAU

I. SO LIEU TINH TOAN:
L.1. Yéu cau thiét keé:
- Tinh todn tru T3: Phuong 4n 1
- Tai trong: HL93
- K&t cdu nhip trén tru:
+ Nhip trai: Dam bétong CT dai 27 m: 1, =27 m
+ Nhip phai: Dam bétong CT dai 27 m: 1,=27 m
- Khé cau:
B=11+2x0.5=12m
- Mt cit ngang gom 5 dam BTCT céch nhau 2.4 m
- Song thong thuyén cap V
1.2. Quy trinh thiét ké:
- Quy trinh thiét k€ 22TCN 272 - 05
I.3. Kich thudc tru: (Pon vi cm)

So do cAu:

2700 ﬁ 2700 “lﬁO 2700
| 1
| |
1100 2NN 2+10.0
ST
R T ——W/?
1 184 7 % TR % L L
; 8 e L X Y A e v R i i e
| 98 § i 1
| N | | | 116
| | I & S § 1
| -17.86 % 6 COC KHOAN NHOI % i %
RZQ D=1M, L=20M i | 6 COC KHOAN NHOI | 206
| i H—H | | D=1M, L=20M | =2V,
i - _NI“Z\}z_ﬂ;

SV: Oa F6iau TFan_13571050023 Trang: 138
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So do tru:
CAU TAO TRU T3
TI LE 1:1000
| 1200 |
120 | | 240 | 240 | 240 | 240 | | 120 I_ZOO_‘
[ 75
150 —
75
JE—
L J 251
275— —275
150
870
200 |—75| 500 |75J 200

1. Vi tri cao do:
- Cao do MNCN: +8.80
- Cao do MNTT: +5.60
- Cao do MNTN: +3.0
2. Cac lop dia chat:
- L6p 1: Sét déo mém
- Lép 2: A sét
- Lop 3: Cat min
~ Lép 4: Cét tho
3. Tai trong tac dung:
3.1.Tinh tai tic dung (khong hé so):
3.1.1.Tinh tai theo phuong doc cau:

SiE
SiE
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VT

L]l

\

+V[. : Phan luc goi trdi do trong lugng két cau nhip (KN)
+Vg. : Phan lyc g6i phai do trong lugng két cau nhip (KN)
+V., : Phan luc goi trdi do 16p phu (KN)
+V,,, : Phan luc g6i phai do 16p pht (KN)
V6i:
- g : Trong lugng két c4u nhip trdi (khong ké 16p pht)/1m dai cau (KN/m)
-9, : Trong lugng két c4u nhip phai (khong ké 16p pht1)/1m dai cau (KN/m)
- gy, : Trong luong 16p pht — nhip trdi/1m (KN/m)
- g4, Trong lugng 16p pht — nhip phai/Im (KN/m)
Tinh tai tic dung Ién tru c6 thé chia thanh cac tai trong nhu sau:
a) Tinh tai ban thdn tru:
Bao gom toan bd tai trong ban than ctia két cau tru cling nhu clia bé mong.
Cong thitic x4c dinh: P, =V, 7,
Trong do:
+ P;: Tai trong ban than thanh phan thit i cla tru
+ V,: Thé tich kh6i thanh phan thi i cta tru
+7,: Trong lugng riéng tuong ting thanh phan thit i
- Trong lugng (md tru + da tang):
P =V xy, =3321x2.5=83.025T =830.25KN
- Trong lugng phan than tru:
P, =V x y,, =83.684x 2.5=209.21T =2092.1KN
- Trong luong bé mong:
P =V_xy, =78.75x2.5=196.875T =196875KN
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b) Tinh tdi két cdu phdn trén:
- Tinh tai phan 1: Bao gom trong lugng ban than cta két cidu nhip dam g,=
12.99KN/m
- Tinh tai phan 2: Bao gobm toan bo trong lugng ban than cua céac cac 16p phu mat
cdu, lan can, go chin cling nhu mot so6 thiét bi, cong trinh phuc vu trén ciu
+ Tinh tai, ddm ngang, mai noi, lan can: Phan b6 déu trén toan chiéu dai
duong anh huong véi cuong do 20.738 KN/m
+ Tinh tai 16p phu mat cau: Phan bé déu trén toan chiéu dai duong anh
huong véi cuong do 3.71 KN/m
= g"pc=12.99 +20.738 = 33.728 KN/m
= g f pe=12.99 +20.738 = 33.728 KN/m

= gpw=3.71 KN/m

|
Vi =g x5 =33728x 2—27 = 455,33KN

|
Vi =gl x ?f =33.728x 2—27 — 455.33KN .

|
Ve =gt x§:3.71x§:50.09KN

|
Vi =090 ><é=3.71><%:50.09KN

4. Hoat tai thang dimng:
4.1. Doc cau:
+ Vi : Phan luc gai trdi do hoat tai
+ V. : Phan luc goi phai do hoat tai
» Truong hop xép 1 xe 3 truc:
4.3m 4.3m

14.5T 14.5T 3.5T

SRS AP A P P PP A A A A
Y Y.=1 ¥

R M

f 27m 27m ,

- Do xe tai 3 truc:

. IM -
Vhtt :VhI = anL(l"'m)?/L I45(y1 +Y,)+35Yy,
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Trong do:
+y,: Hé s0 tai trong xe tai thiét k€, y, =

1.75

+IM: Luc xung kich ctia xe, khi tinh mo tru dac thi (1+%) =125

+n, : SO lan chat tai
+m, :Hésolanxe —» 1 lanxe m =1.2

2lanxe m =1

= V" =2x1x1.25x1.75x J45x (1+0.84) + 35x 0.84 =129588KN

» Truong hop xép 2 xe 3 truc:

(Vi hai nhip giong nhau1"=1"=40m — tinh cho V,, (max))
p giong ht

Truong hop V,, (Max) :

4.3m 4.3m 4.3m 4.3m
14.5Tl 14.5Tl 3.57) 15m 145T  [14.5T l3.5T
TR RN NN RN RN RN
%oy - .
| 5 R |
1 27m 27m f

+V,, : Do xe tai 3 truc

r IM -
Vhtt =VhI zo'ganL (1"‘@)%_ I45(y1 tY,+Ys + ys) +35(y3 + YA)_

VI =0.9%x2x1x1.25x1.75x §45% (1+0.84+0.29 + 0.13) + 35x (0.68 + 0.44) =144467KN

+V,, : Do tai trong lan

Vit =09xq., xIxn, xm_ xy, =09x9.3x(27+27)x2x1x1.75=158193KN

4.2. Phuong ngang cau (gom 5 dam I dat cach nhau 2.4 m):
- Gan ding xem nhu cic tai trong truc ti€p tic dung 1én mil try, tuy theo cfu tao mat
cat ngang — ¢6 céc so do tdc dung cua tai trong :

a. Chat 1 lan xe:

PN

' Bx=11m
%o.c & 1.8 ¥
v
L Sx
Ta tinh :
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B

e, =% 06-18 _um
2 2

b. Chat 2 lan xe:

)‘LO.G/I’ 1.8 F—12—k 1.8 F
mi| I :
v v
o 2 L
X]
Ta tinh :
B
e, =—-0. —§:4m
2 2

e :§—0.6—1.8—1.2—@:1m
2 2

X

5. Luc ham xe (Luc nam ngang theo phuong doc cau): W, (c6 hé so).

- DPuoc 18y 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
g0i cAu va dang lién két ma ti 1€ truyén cla luc ngang xudng tru khac nhau. Do céc tai

liéu tra cttu khong cé ghi chép vé ti 1é anh hudng cta luc ngang s W
MD

xuong tru nén khi tinh todn, 14y ti 1& truyén bang 100%. O

+180

- Luc ham duoc 14y biang 25% trong luong clia cédc truc xe tai

hay xe hai truc thiét k€ cho méi lan dugc dit trong tit ca cac
lan thiét k& dugc chat tai theo dieu 3.6.1.1.1 va coi nhu di cling
mot chiéu. Cic luc nay duoc coi nhu tic dung theo chiéu nam

ngang cach phia trén mat duong 1800mm theo ca hai chiéu doc
dé€ gay ra hiéu tng luc 16n nhat. Tat ca céc lan thiét k€ phai
dugc chat tai dong thoi d6i v6i cau va coi nhu di cing mot
chiéu trong tuong lai.

- Phai dp dung hé s6 lan quy dinh trong di€u 3.6.1.1.2

+W, : bat cich mat duong 1800mm.

W, = 0-25(2 pi).n..mg

Trong do6:
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> Téng trong luc cla tat ca céc truc xe tai 3 truc
+ Néu doc cau chi xép 1 xe thi: > p, =35+ 2x145=325KN
+ Néu doc cau x€p 2 xe tdi thi: Y p; =0.9x325x 2 =585KN
= W, =0.25(3 p,)n,.m_=0.25x585x 2x1=29250KN

6. Luc gi6 (Gié ngang):
6.1. Doc cau:
a. Gi6 tac dung lén tru:
W,> =0.0006V2.A.C, >1.8.A(KN)
Trong d6:
+ A : Dién tich chan gi6 (m?)
+C,: Hé s6 can véi tru dac C,=1

Vi dién tich chin gi6 thay déi — chia nhé dé tim trong tam

f 1200 ¢
\ 1
120+—+240—+240—~+240—+240—+—+120 5 200~
W —E% 2 g WDWT1 — ]
— N T2 o
D M - D T
WTZ% WTD3 2754 W2
ST & 2
S ? 7
N
i 650 -
I
I w HEL A RN J
S (15 80 75 & (107
500
1 800 ch

Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gio thiét k€ V phai dugc xac dinh theo cong thirc:
V=V, xS.
+V: Van toc gié
+V; : Van toc gio tra theo ving quy dinh cta viét nam (m/s)
= lay & vung III ¢6 V; =53 (m/s)
+S: Heé s6 dieu chinh véi 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, do cao mat cau so véi mat nudc 1a 8.35 m
Vay ta c6 tai trong gio thiét k€ la:
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S V=V, xS=53x1.12 = 59.36 (%)
Tu hinh vé:

A = (5.5x5.0+3.14x1.5%/4+2.75x0.75+12x0.75+5x0.6) = 43.33 m?
Suy ra:

W.° =0.0006V 2.A C, =0.0006x 59.36% x 43.33x1=91.61KN >1.8.A =77.99(KN)

— Thoa man
b. Gi6 doc cau tac dung lén xe:
W =qc.B

Trong do:

+B: La chiéu rong toan bo ciu

+q2: Cuong do gio doc tic dung 1én xe = 0.75 KN/m

+W,;” : Tac dung cédch cao do mat duong 1800 mm
> W, =¢2.B=0.75x12.0 =9.0KN

6.2. Theo phuong ngang cau:
a. Gio6 tac dung lén tru:
WM =0.0006.V2.A >1.8A
Trong do:
+ A : Dién tich chan gi6
+H,: La chiéu cao tr muc nudc dén dinh tru
+ B, : Chiéu rong tru (doc ciu)
= A =55x1.5+20x1.5+0.6x1.0=11.85m"
= W," =0.0006.V 2.A, =0.0006x 59.36? x11.85=25.05KN >1.8A =21.33KN
— Thoa man

b. Gi6é ngang tac dung vao két cau nhip: W'

= 865

hic

2
3
FI
M

)

n/ZTn/
LHn—L
an/2ﬁT—Hn/2ﬁr
Q

hd =115

+qg : Tai trong gi6 phan bé déu KN/m theo phuong ngang cau
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da =0.0006V%H, ; V6i H,=h_ +h,.
Cong thic nay xem lan can la dac, dam dac
h.: Chiéu cao lan can
h, : Chiéu cao dam chu
+W": La luc tap trung, dat tai giita chi€u cao cta H,, tic dung theo phuong ngang
cau — khi 2 nhip dam don gian

(I +1,)

W =qg x = 0.0006x 59.36° x (0.865+1.15) x

(27—;27) —115.02KN

c. Gi6 ngang cau tic dung 1én xe:
W, dat & cao do cach mat duong xe chay 1800mm

(I, +1,) 27+ 27

W, :1.5><T:1.5>< =40.5KN

(V6i 1.5 KN/m 1a ti trong theo tiéu chudn)
7. Tai trong do nudc:

a. Ap luc ddy néi:
T4c dung thang ding theo chiéu tir duéi 1én tru p,, .
Pgn = 9.81xV

V6i V 1a thé tich tru bi chim trong nudc — tir muc nudc tinh todn dén mat cat tru (m?)

So do:
I_ZOO_‘

[&)]

|l

(6]

25¢

1502
500
0 i
o oo
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Tu hinh vé =
+Néu tinh noi luc tai mat cat II-11:

2
V=V, = (% +5x1.5)x5.67x1.5=78.81m*

+Néu tinh noi luc tai mat cat II-111:
2
V=V, +V, :(%+5><1.5)><5.67><1.5+2><8><5=158.8m3

= pll =9.81xV =9.81x 78.81=773.13KN
= p!" =9.81xV =9.81x158.8 =1557.83KN
8. Luc ma sat (FR):

Luc do ma sat chung g6i cau phai dugc xac dinh trén co s& cac gia tri cuc dai cuia cac
hé s6 ma sét giita cdc mat truot. Khi thich hop cin xét dén cdc tdc dong cta do 4m va
kha niang gidm phdm chat hodac nhiém béin ctia mat truot hay xoay doi véi hé s6 ma sat.
Va trong cac t6 hop thi khong thé 14y dong thoi tai trong hdm va luc ma sit ma phai 14y
gid tri 16n hon, tuy nhién & tru T3 ¢6 dat goi ¢6 dinh véi gia thiét 1a luc ham s& truyén
xuong tru theo ty 1¢ 100% nén trong tinh toan coi nhu luc ma st khong dang ké.

IL. Tinh noi luc:

Dé tinh than tru, méng nodi luc thudng tinh it nhat 3 mat cat. Yéu ciu do 4n ta di tinh
tai mat cat IT-1T va III-I11.

IL.1. Theo phuong doc cau: Mat cat II-IT va ITI-IIL.
1. Doc cau: TTGH CP 1:

- Cac hé s0 tai trong tinh: y,. =1.25,y,, =1.57=1

- Hoat tai 2 nhip + luc ham ; 2 xe tai doc cau + lan

- Muc nuéc cao nhat: +8.80
a. Mat cat II-1I:

e Tong luc doc:
N, =1.25(p,, + Py +Vi +V ) +15(VY, +V, ) + V. x1.75x1.25+1.75x VN —1.25V,"

N, =1.25(767.5+ 3670+ 45533+ 455.33) + 1.5(50.09+50.09) +1444,67x1.75x1.25+1.75x158193-1.25x 78.81
= N, =1266555KN

e Tong momen: Luc ham tic dung tir trdi sang phai vA momen theo chiéu kim
dong ho 1a (+) va nguoc lai la (-)
M, =—(L.25V5 +1.5V5, )e +(@1.25/ . +1.5V 4, )e, +1.75x1.25xW, x H,.

M, =—(1.25x 455.33+1.5x50.09) x1+ (1.25x 455.33+1.5x50.09) x 1+1.75x1.25x 2925 x 21.71
= M, =1389101KN.m
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e Toéng luc ngang:
W, =1.75x1.25xW_ =1.75x1.25x292.50 = 639.84KN

Trong do :
H, : La khoang cdch tir diém dat luc ham W, dén mat cét I1-11
Theo hinh vé:

H,=H +H, +H,, +H, +1.8m=9.5+0.4+1.15+0.12+1.8=12.97/m
Vé6i H, : Chiéu day 16p phi mat cau (m)
H, : Chiéu cao gdi + d4 tang (m)
H . : Chiéu cao dam chu (m)
b. Mt cét ITI-IIL:
e Tong luc doc:
N, =N, +1.25P, —1.25V,", v6i V1 =V, =8x 2x5=80m°(thé tich bé méng)
= N,, =1266555+1.25x1988—1.25x 80 =1505055KN

e Tong momen:
M, =M, +W,_ x1.75x1.25x H .

= M,, =1389101+292.50x1.75x1.25% 2.0 =15170.69KN.m
e Téng luc ngang:
W, =W, = 639.84KN .
2. Doc cau TTGH sir dung:
a. Mat cat II-1I:
e Tong luc doc:
NP =P +P, +V3 +Vge +V&, +Voy +1.25V,F +V:N v !
N |S|D =767.5+ 3670+ 455.33+ 455.33+50.09+50.09+1.25%x1444.67 +1581.93-78.81
— NS° =8757.20KN
e Téng momen:
M;P = —(Vie +Vouw)€ + Vo +Vou )€ +1.25W, .H,
M 0 = —(455.33+ 50.09) x 1+ (455.33+ 50.09) x 1 +1.25x 292,50 x 21.71= 7937.72KN.m
e Toéng hrc ngang:
W”SD =1.25W, =1.25x292.50=365.62KN
b. Mat cat ITI-11I:
e Téng hrc doc:
lel,:a = N,S;D +P,-Va
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= NP =8757.29 + 1988 80 =1066529KN
e Téng momen:
M = MP +1.25W,_H_
= M P =7937.72+1.25x 292.50x 2.0 = 8668.97KN.m
e Téng luc ngang:
W2 =W,*
= WL =365.62KN
3. Ngang cau TTGH cuong doé 1:
+Hé so tinh tai >1, y =1
+ Hoat tai 2 nhip (2 lan xe 1é&ch tam vé bén tréi)
+ Muc nudc cao nhat
a. Mat cat II-1I:
Tuong tu nhu doc cau — trir di 1 ntra phan luc goi do tai trong nguoi

e Téng luc doc:
Ng

N} =N, —1.75><V*; , V6i N, : Doc cdu TTGH CD1

= N|| =1266555-1.75x g =1266555KN

e Téng momen:
Ng

Vv
M) =(L25x1.75xVF +1.75xV,N ) xe, +1.75x hTt e

n

=>M |,|\‘ =(1.25x1.75x1444.67 +1.75x158193) x 1 +1.75x g x 5=592859KN.m
e Tong luc ngang:
W, =0
b. Mat cat ITI-I1I:
e Tong luc doc:
NN =NY +1.25x P, ~1.25xV]"
=N |'|“| =1266555+1.25x1988-1.25x 80=15050.55KN
e Téng momen:
M ,':‘, =M ,';l =5928.59KN.m
e Téng huc ngang:
W, =0
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4. Ngang cau TTGH sir dung 1:
a. Mat cat II-1I:

e Tong luc doc:
Ng

N, = NP —V; , V6i N:°: Theo doc cdu TTGH SD

= N\*° =8757.29 - g =8757.29KN

e Téng momen:
M M2 = M N =592859KN.m
e Téng huc ngang:
WNSD — 0
b. Mt cét ITI-III:
e Tong luc doc:
NI = Y 4B, -V
— NP —8757.29 + 1988 80 = 10665.29KN
e Tong momen:
M NS0 — M NP _ 5928 59KN.m

e Tong luc ngang:

W,\*® =0
BANG TONG HOP NOI LUC
Phuong doc ciu Phuong ngang cau
Mt cat TTGH Cbl1 TTGH Cbl1
N(KN) | M(KN.m) | W(KN) | N(KN) | M(KN.m) | W(KN)
II-11 12665.55 | 13891.01 | 639.84 | 12665.55 | 5928.59 0
HI-IT | 15050.55 | 15170.69 | 639.84 | 15050.55 | 5928.59 0
Mat cat TTGH SD TTGH SD
II-11 8757.29 | 10665.29 | 365.62 | 8757.29 | 5928.59
III-111 7937.72 8668.97 | 365.62 | 10665.29 | 5928.59
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II1. Kiém tra tiét dién than tru theo TTGH:
1. Kiém tra sitc khang tiét dién tru MC II-II (TTGH CP1):

1.1. Xét hiéu itng do0 manh cua tru: KL,
.

TIET DIEN TRU DOC CAU NGANG CAU(QuY DAl

/V \ < X Y Y J
N Wi
: i |

Gan ding quy dai tiét dién tru vé hinh chit nhat ¢6 chiéu rong 1a A,, chiéu dai 1a B,

Vé6i B, = BZ—A2+%
a. Theo doc cau:
+ K: Hé s0 =1

+ L, : Chi€u dai chiu nén =H,

+ r.: Bén kinh quén tinh r, = JF
A
+ J,: Momen quén tinh J, =B, X1y
+F=B,xA
K.L,

Néu ty s6: — <22 — bd qua hiéu tng vé¢ d0 manh
r

So liéu: B, =6.5m, A, =1.5m, trucao H, =8.7m
Suy ra:

B, =65-15+ % =5.5m

F=B,xA,=55x15=825m"

3 3
3, =B, x 22 _55x 12 _1 547m*
12 12

r, :1/£: /ﬁ =0.433m
F 8.25
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K.L . ) i . »
w 1x8.7_ 20.09<22 —bo qua hiéu tng vé do0 manh
r 0.433
b. Theo phuong ngang cau:
KL <<< 22
r
Ta c6:
B: 5.5°
J,=A,x—==15 =20.79m*
=R =

E
r, =+—= /% =1.587m
F V825

KL, 1x87
j— =
r 1.587

=5.482 <<< 22 = thod man

2. Kiém tra @ng suat day tru tai mat cat IT — II:
N =12665.55 KN, M., =13891.01 KN.m
N M

- Cong thitc kiém tra: 6 = —+ — <R,
F. W

m m

Trong dé: R, la cudng do ctia betong M300 (R, = 15000 KN/m?)
F — Dién tich ddy méng (F,, = 8.25 m?)
W — M6 men chong udn cua tiét dién

axb? 3 5.5x1.5°
6 6

W=

=2.06 (m?)

o = N N M _ 1266555 N 1389101
F W 8.25 2.06
= 8278.43 KN/m* < R, = 15000 (KN/m?) => dat
Vay kich thudc ddy méng chon dat yéu cau
3. Gia thiét cot thép tru:

Trong thiét k& két cau bé tong cot thép theo tieu chuadn ACI’ trang 517 cho ring
vung hiéu qua nhat cua p, 1a tir 1-2%, trong d6 p, 1a ti 1& c6t thép trong ti€t dién cot.
Nhung vi tru cdu chiu tai trong va mémen udn 16n, do d6 ta gia thiét lugng cot thép
trong tru 1ay p,=0.015

= 8278.43 (KN/m?)

Nhu vay dién tich cot thép trong tru la:
A, = p A, =0.015x8.25x10° =123750mm>

B0 tri cot thép theo ca hai phuong ta chon duong kinh c6t thép 1a $25
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S6 lugng thanh c6t thép bé tri: n = A 252thanh
Je2 314

4
Vay bo tri 252 thanh cot thép D25
Chon chiéu day 16p bao vé cot thép 1a 10cm
B0 tri cot thép chiu luc theo 2 hang
Chon c6t dai ¢6 duong kinh ¢16
4. Quy doéi tiét dién tinh toan:
+ Tiét dién tru chon dugc bo tron theo mot ban kinh bang 0.8m, khi tinh todn quy
déi tiét dién vé hinh chit nhat dé gan v6i mo hinh tinh toan theo 1y thuyét.
+ Céch quy d6i ra mot hinh chit nhat c6 chiéu rong bing chiéu rong tru, chiéu dai
14y gid tri sao cho dién tich mat cét quy doi bing dién tich thuc. Dién tich cot thép

theo 2 canh cua tiét dién quy déi van nhu cili.

550

Ay L
X/ X
J

N
Y 7475%

| 650
5. Kiém tra sitc khang uén theo 2 phuong MC II-1I:

Xac dinh ty s6 khoang cach giita cdc tam cuta 16p thanh c6t thép ngoai bién 1én
chiéu day toan bo cot.
Chon cot dai c6 duong kinh © 16
Chon 16p bao vé cot thép tir mép dén tim cua cot thép chiu luc 1a 100mm
Cot thép chiu luc chon @25 khoang céach tir mép ti€t dién dén tim cot thép la: 100mm
Tinh toan ti s6 khoang cach tam 16p thanh c6t thép dén bién ngoai:
Thay cho viéc tinh dua trén co s& can bang va tuong thich bién dang cho trudng hop
u6n hai chiéu, cdc két cau khong tron chiu udn hai chiéu va chiu nén c6 thé tinh theo
céc biéu thiic gan ding sau:
So sanh:

+ Néu lyc doc: N <0.1x ¢x f, x A, thi kiém tra:
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+ Néu lyc doc: N >20.1x ¢x f, x A, thi kiém tra:

11,1 1,1

rxy u
F)rxy I:)rx Pry PO i + i + i
P, P, P

Trong do:
+¢: Hé s0 stic khang ck chiu nén doc truc: ¢=0.9
+ A, : Dién tich ti€t dién tru
+ M, : Momen uén theo truc x (N.mm)
+M,, : Momen uon theo truc y (N.mm)
+ M, : Stic khang udn tiét dién theo truc x
+M,, : Stic khdng uén tiét dién theo truc y
+P,, : Stic khéng doc truc khi uon theo 2 phuong ( luc doc ti€t dién chiu dugc )
+ P, : Stic khdng doc truc khi chi ¢6 d¢ lech tam e, (N)
+P, : Stic khdng doc truc khi chi ¢6 d¢ lech tam e, (N)

uy

+e,: S0 léch tam theo phuong x »> e, = (mm)

u

+e,: Do lech tam theo phuongy — e, = NFI)”X (mm)

u

+ P, : Luc doc tinh theo TTGH CDP1 (luc doc N)
+P, = O.851°C'(Ag —A)+ AT, (N)

+er :¢Asfy(ds _%)
Taco:0.1¢ £'c A, =0.1x0.9x30x8.25x 1000 = 22275 KN

Gid tri ndy 16n hon tat ca cdc gid tri luc nén doc truc Nz & trong céc t6 hgp O
TTGHCD, vi th€ cong thiic kiém todn 1a:

M
M, +—2<1.0
M

rx ry

X4c dinh Mrx, Mry: sttc khdng tinh toan theo truc x, y (Nmm)

Mrx = ¢ .As.fy.(ds - % )
Tuong tu v61 Mry
Trong do:
+ ds: Khoang céch tur trong tam c6t thép t6i mép ngoai cung chiu nén (trr di 16p
bétong bao vé va duong kinh thanh thép)
+ fy: Gi6i han chay cua thép
+ As: B0 tri so bo roi tinh dién tich thép can dung theo ca hai phuong

SV: Oa F6iau TFan_13571050023 Trang: 154



TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP

KHOA XAY DUNG
x f
¢, - A y _ 0.118x 420 0416
0.85x Bx f. xh, 0.85x0.85x30x5.50
i
A x T, 0118x420 . .,

C, = - =
© 085x fx fixb, 0.85x0.85x30x15

a, =c, x 3, =0.416x 0.85=0.354
a, =c, x §, =1.524x 0.85=1.295

( 0.354

=M, =09x0.118x420x10° x| 5.5-0.132— Tj =23153936KNm

— M, =0.9x0.118x 420x10° x( 1.295

1.5-0.132- Tj =32137.18KNm

+ 4, =0.85
+ b: Bé rong mat cat (Theo moi phuong 1a khic nhau)
Kiém tra stic khang nén cua tru theo uén 2 chiéu:

Té
N M, M M,, M.,
hop g ’ My + My, <10 | Ket
tai M ry Luén
KN KNm KNm KNm KNm

trong

CD1 [ 12665.55 | 13891.01 | 5928.59 | 231539.36 | 32137.18 0.244472 Dat
TTSD | 8757.29 | 10665.29 | 5928.59 | 231539.36 | 32137.18 0.230540 Dat

6. Tinh toan mii tru:

So do:
L e e
L ] [ ]
L 120+ 240 ) 240

275

300
180

N

300
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- Mii tru lam viéc nhu ngam cong xon
I, =275 + % =275+ % =3.0 (m)

- Tai trong tac dung lén phan cong xon la:
+ Do trong luong ban than: g, = (3.0x0.4 +% )x25 = 58.125 (KN/m)

+ Do finh tdi phan bén trén: P, =P, ., e + Py =925.14KN

+ Do hoat tai:
35 145 145 35 145 145
{4300%4300% 15m $[4300143001; g Ln=9.3KN/m

J:J:JszJ:JnyJzJ;J;J;J;J;J;JzJ;J;J;JzJ;J;JzJ;J;J:WDAHW
Yt\l\/m vs YO

Y2 y3=1
| 27m 27m !

_30x30_ . .

r IM B}
F)hgtt :0'9m|_ (1+ m)?ﬁ_mgtr I45(y2 + y3 + y5 + ye) + 35()/1 + y4)_

P3" =0.9x1.25x1.75x0.287x J45x (0.84+1+0.29+0.13) + 35x (0.68+ 0.44) =207.31KN

(@1+21) (@7+27), 0 287-12611KN

P =1.75x9.3x mg,,, =1.75x9.3x

P, =P¥ +P™ =33342KN

= MoOmen:
M =1.25xgxm,, +(P, +P,)xy=1.25x58.125x4.5+1.8x (925.14+333.42) = 2592.36KN

* Tinh va bo tri cot thép:

So do:

NI

- A's S [
c 1
As & '|o

- Chi¢u day mi tru H =1500mm, 16p béo vé 15mm—>h, =1500-15=1485mm

- So bo chon: d = 1485-25-22/2 = 1499mm

- Bétong c¢6 f, =50MPa, cot thép f, =400MPa
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_ M 259236x10°
° 330d 330x1499

=5.24 (cm?)

D¢ an toan ta chon 10 thanh ¢22, a =15 cm

IV. Tinh toan moéng coc khoan nhoi:

Theo quy trinh 22TCN 272-05, viéc ki€ém todn stic chiu tai ctia coc quy dinh trong
diéu 10.5 theo trang théi gidi han st dung va trang théi gii han cudng do. Trong pham
vi d6 4n, chi thuc hién kiém todn stic chiu tai ctia coc theo kha niang két cau va dat nén.

Vé6i noi luc dau coc xdc dinh duoc, ta sé ti€én hanh kiém tra kha ning chiu tai cla
coc theo vat liéu lam coc va kha nang chiu tai cua I6p da géc dau mii coc.

S6 liéu tinh toan:

Puong kinh than coc 1000 mm
Cao do dinh bé coc -0.17 m
Cao do day bé coc -2.17 m
Cao do miii coc (du kién) -21 m
Chiéu dai coc (du kién) 25 m
Puong kinh thanh c6t thép doc 25 mm
Cuong do bé 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 3000 mm

Bo tri coc trén mit bang:

800

_ _
S

- D ® ©
= L 5
e o o

T i

L1ool——300——L——300 L1004

1. Xac dinh siic chiu tai coc:
+ Chon coc khoan nhéi bing BTCT dudng kinh D = 1.0m, khoan xuyén qua céc 16p
dat cat c6 géc ma sat (¢f); va 16p sét pha cat c6 géc ma sat of = 45°
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+ Bé tong coc mac #300
+ Cot thép chiu luc 20925 c6 cuong do 420MPa. Dai tron ¢10 a200
1.1. Xdc dinh siic chiu tdi trong nén cuia coc nhoi theo vdt liéu lam coc:
- Bé tong cap 30 c6 f.” = 300 kg/cm?
- Cot thép chiu luc Al c6 Ra = 2400kg/cm?
Stic chiu tdi cua coc theo vdt liéu:
Stic chiu tai cua coc D = 1000mm

Theo di€u A5.7.4.4-TCTK stic chiu tai ctua coc theo vat liéu lam coc tinh theo cong
thitc sau:
Py =¢.P,
Vé6i P, = Cuong d6 chiu luc doc truc danh dinh ¢6 hoac khong c6 uon tinh theo cong
thirc:
P, =@.[m.my.f (A, - Ay) +f,.A ] =0.75x0.85x[0.85. £.".(A, - Ay) + f,.A]
Trong do:
¢ = Hé s0 stc khang, ¢=0.75
m,, m,: Cdc hé s6 diéu kién lam viéc
f.” =30MPa: Cuong do chiu nén nho nhit cua bétong
f, =420MPa: Gidi han chay déo quy dinh cta thép
A.: Dién tich ti€t dién nguyén cua coc
A. = 3.14x1000%/4 = 785000mm?*
A Dién tich ctia cot thép doc (mm?)
Ham lugng cot thép doc thuong hop 1y chi€ém vao khoang 1.5-3%, v6i ham luong 2%
ta co:
A, = 0.02xA. = 0.02x785000 = 15700mm?>
Vay stc chiu tai ciia coc theo vat liéu la:
P, =0.75x0.85x[0.85x30x(785000 - 15700) + 420x15700] = 16709.6x10° N
Hay P, = 16709 T
1.2. Xdc dinh svic chiu luc nén cua coc don theo cuong do ddt nén:
S6 liéu dia chat:

- Ldp 1: Lop sét déo mém
- Lop 2: Lop 4 sét
- L6p 3: Lop cat min
- Lop 3: Lop cat tho
* Sic chiu tdi cua coc theo ddt nén: P,= Py,

- Stic chiu tai cua coc dugc tinh theo cong thic sau: (10.7.3.2-2 22TCN-272-05)

Vi coc ma sat: Py = Qpq-Ppt @y Ps
Co: P, =q,.A,
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P, = q..A,

+P,: Stic khang miii coc (N)

+P,: Stic khang than coc (N)

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

+(,: Stc khiang don vi than coc (MPa)

q,=0,0025.N, <0,19(MPa)_Theo Quiros&Reese(1977)

+A,: Dién tich bé mat than coc (mm?)

+A,: Dién tich miii coc (mm?)

+@,,: Hé s0 stic khang déi véi siic khdng miii coc quy dinh cho trong Bang 10.5.5-3
dung cho cac phuong phap tach roi stic khang ctua coc do stc khang cua miii
coc va stic khang than coc. Doi v6i dat cat ¢, = 0.55

+(4s: He s0 sic khdng doi véi stic khang than coc cho trong Bang 10.5.5-3 ding
cho cac phuong phép tach roi stic khang ctia coc do stic khang ctia mii coc
va stic khang than coc. Do6i véi dat sét ¢, = 0.65, doi véi dat cat ¢, = 0.55

- Sitc khdng thdn coc cua tru:

Khi tinh stc khang thanh bén bo qua 1D tinh tir chan coc tré 1én.

Stic chiu tai cua coc tru T3 theo ma sat thanh bén

.| Chiéu Dién tich
Chicu . Ao
& day bé mat
ay .

3 t h CcocC = 3 =
Lé6p thuc Hf Trang N q,=0,0025.N.10 P=A..q,
dat L toan | thgi AF=L,P (KN) (KN)

t L, =3,14.L,
(m) )
(m) (m”)
Lép1 | 2.88 2.88 Via | 4 9.04 10 90.4
Chat
Lép 2 8 8 \' 8 25.12 20 502.4
vua
Lép 3 6 6 Chat | 15 18.84 37.5 706.5
Lép 4 0 12.12 | Chat | 40 38.05 100 3805
2P 5104.3

- Stic khang mdiii coc:
P, = 0.057xNx10° = 0.057x40x 1000 = 2280 KN
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Téng siic chiu tai cia mot coc don:
Py, = 0.55xP,+ 0.55xPg = 0.55x2280 + 0.55x5104.3 = 4061 KN =406 T
* Tinh s6 coc cho mdng tru:

n=PxP/P,.

Trong do6:
B: Heé so ké dén tai trong ngang
B = 1.5 cho try, B = 2.0 cho m6 (M6 chiu tai trong ngang 16n do ap luc
ngang cta dat va tac dung ctia hoat tai truyén qua dat trong pham vi lang thé truot cuia
dat dap trén mo)
P(T): Tai trong thang ding tic dung lén méng md, tru da tinh & trén
Pcoc = min (P,;,P.4)

H Tai
ms Tén Pvl Pnd Pcoc a Hé s6 | s6 coc | Chon
muc trong
Trugitta | T3 | 1670.9 | 406.0 | 406.0 | 1294.2 1.5 4.8 6

2. Tinh toan ngi luc tac dung lén cac coc trong mong:
Dai véi méng coc dai thap thi tai trong ndm ngang coi nhu dat nén chiu, noi luc tai
mat cat ddy mong
Cong thic kiém tra:
P <P

xS
Trong do:

- P Tai trong tac dong 1én dau coc

- P.: Stic khang ctia coc da dugce tinh todn & phan trén
Tai trong tac dong 1én dau coc duoc tinh theo cong thiic

M M| X X
=E+ xxymax+ y

" i y! i X}
1 1

P

max

Trong do:
- P: Tong luc ding tai ddy dai
- n:S6coc,n=06
- X,;, ¥;: Toa do ctia coc so véi hé truc quan tinh chinh trung tam
- M,, M,: Téng momen cua tii trong ngoai so vdi truc di qua trong tam cua tiét dién
coc tai day dai theo 2 phuong x, y
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Kiém todn coc véi P.=4060KN
Trang thai GHCD I
N, = 11598.3 KN
M, = 7339.0 KNm
M, =9085.13 KNm

Coc Xi (m) Yi (m) | X3 (m® | Y4 (m? | Ni (KN) | Yéucau
1 -3 1.5 9 2.25 3551.2 dat
2 0 -1.5 0 2.25 3202.3 dat
3 1.5 9 2.25 4023.6 dat
4 -3 -1.5 9 2.25 3501.25 dat
5 0 1.5 0 2.25 3202.3 dat
6 3 -1.5 9 2.25 2602.5 dat
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PHAN III: THIET KE THI CONG

CHUONG I: THIET KE THI CONG TRU

L. Yéu cau thiét ké:
Trong d6 4n nay em thiét k€ phuc vu thi cong tru T3 cho dén méng.

Cac s0 liéu tinh todn nhu sau:

Cao do dinh tru +10.00 m
Cao do day tru -0.17 m
Cao do day dai -2.17 m
Cao do muc nudc thi cong +5.60 m
Cao do diy song 0.00 m
Chiéu rong bé tru 5.00 m
Chiéu dai bé tru 8.00 m
Chiéu rong méng 7.00 m
Chiéu dai méng 10.00 m

S6 liéu dia chat:

- L6p 1: Sét déo mém
-Lép 2: A sét

- L6p 3: Cat min

- Lép 4: Cat tho

II. Trinh tu thi cong:

1. Thi cong tru:

Buoc 1: Xac dinh chinh xdc 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 gid khoan Leffer ha ong vach thi cong coc khoan nhoi.
Budc 2: Thi cong coc khoan nhoi:
- Lap 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 16ng cot thép, d6 bé tong coc.
Budc 3: Thi cong vong vdy coc van:

- Lap dung coc van thép loai Lassen bing gia khoan.
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- Lap dung vanh dai trong va ngoai.
- DPoéng coc dén do sau thiét ké.
- Lap dat may bom x06i hit trén hé néi, x6i hit dat trong hd méng dén do sau thiét ké.
Budc 4: Thi cong bé mong:
- Xur Iy dau coc khoan nhoi.
- D6 beé tong bit ddy, hiit nuéc hd moéng.
- Lap dung van khuon, c6t thép, d6 bé tong bé méng.
Budc 5: Thi cong tru cdu:
- Ché tao, lap dung da gido van khuon than tru 1én trén bé tru.
- Lap dat cot thép than tru, d6 bé tong than tru timg dot mot.
Budc 6: Hoan thién:
- Thao d& toan bo hé¢ da gido phu tro.
- Hoan thién tru.
2. Thi cong két cau nhip:
Budc 1: Chudn bi phuong tién:

- Tap két san nhip dam chu trén duong dau cau.

- Lap dung gid ba chan & dudng dau cau.

- Tién hanh lao 1ap gia ba chan.
Budc 2: Lao ldp nhip dam chii:

- Diing gia ba chan c4u lap diam & hai dau cau.

- Lao dam vao vi tri gdi cau.

- Tién hanh d6 bé tong dim ngang.

- D6 bé tong ban lién két gilta cac dam.

- Di chuyén gid ba chan thi cong cdc nhip ti€p theo.
Buodc 3: Hoan thién:

- Théo 1ap gid ba chan.

- D6 beé tong mat dudng.

- Lap dung via chan 6 t6 lan can, thiét bi chiéu séng.

- Lap dung bién bao.

II1. Thi cong moéng:

Moéng coc khoan nhéi duong kinh coc 1.0m, tua trén nén cat sét. Toan cau c6 2 mo:
M1, M2 va 5 tru: T1, T2, T3, T4, T5.
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Cdc thong s6 méng coc

M1 Tl T2 T3 T4 T5 M2

S6 lugng coc trong

) 6 6 6 6 6 6 6
mong (coc)

Puong kinh than

1.0 1.0 1.0 1.0 1.0 1.0 1.0
coc (m)

Chiéu cao bé coc 20 20 2.0 2.0 2.0 2.0 2.0

(m)
Ei;’ Ao dinhbe coc | 4 41 | +1.50 | 013 | -0.17 | +1.04 | +2.49 | +4.41
Ei;’ doddybecoc | a1 | 050 | 2.13 | 2.17 | 0.96 | +0.49 | +2.41

Caodomiicocdw | 0 yes | 200 | 210 | 21.0 | 200 | -17.0
kién (m)

Chiéu dai coc du

» 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0 | 20.0
kién (m)

Cu li coc theo

phuong doc cdu (m) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Cu li coc theo
phuong ngang cau 3.0 3.0 3.0 3.0 3.0 3.0 3.0

(m)

1. Cong tac chuan bi:

- Can chuan bi day du vat tu, trang thiét bi phuc vu thi cong. Qua trinh thi cong méng
lién quan nhiéu dén diéu kién dia chit, thuy van, thi cong phitc tap va ham chita nhiéu
rui ro. Vi the€ doi hoi cong tac chudn bi k¥ ludng va nhiéu giai phdp ting phé kip thoi va
céc tinh huéng c6 thé xay ra. Cong tdc chuén bi cho thi cong bao gdm mot s6 noi dung
chinh sau:

- Kiém tra vi tri 16 khoan, cdc moc cao do. Néu can thiét cé thé dat lai cic moc cao do
6 vi tri méGi khong bi anh hudng bdi qua trinh thi cong coc.

- Chuén bi 6ng véch, cot thép 16ng coc nhu thiét k€. Chuan bi ong d6 bé tong dudi
nudc.

- Thiét k&€ cap phoi bé tong, thi nghiém cap phdi bé tong theo thiét k&, diéu chinh cap
phai cho phit hop vé6i cudng do va diéu kién do bé tong dudi nudc.

- Du kién kha nang va phuong phép cung cép bé tong tuoi lién tuc cho thi cong dé bé
tong dué6i nudce.

SV: Oa F6iau TFan_13571050023 Trang: 164



TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP
KHOA XAY DUNG

- Chuén bi céc 16 chira sdn tao diéu kién thuan loi cho viéc kiém tra chat luong coc
khoan sau nay.
2. Cong tac khoan tao 16:
2.1. Xdc dinh vi tri 10 khoan:

- Dinh vi coc trén mit bing cin dua vdo cdc moc dudng chuin toa do duoc x4c dinh
tai hién truong.

Sai s6 cho phép cuia 16 coc khong duoc vuot qua 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 cua 16 khoan: £10cm

2.2. Yéu cdu vé gia cong ché'tao ldp dung ong vdch:

- 6ng vach phai duoc ché tao nhu thiét k€. Bé day ong vach sai s6 khong qua 0.5mm
so VGi thiét ké. 6ng vach phai dam bao kin nudc, du do cing. Trude khi ha 6ng vach
can phai kiém tra nghiém thu ché tao ong véch.

- Khi lap dung ong véach can phai c¢6 gid dinh huéng hoic may kinh vi dé ddm béo
dung vi tri va do nghiéng léch.

- 6ng vach c6 thé dugc ha bang phuong phap déng, ép rung hay két hop véi dao dat
trong long Ong.

2.3. Khoan tao l6:
- May khoan can dugc ké chiac chan dam bao khong bi nghiéng hay di chuyén trong

qua trinh khoan.

- Cho may khoan quay thtr khong tai néu may khoan bi xé dich hay lin phai tim
nguyén nhan xu 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 gdu lén khoi 16 phai kéo tix tir can bing on dinh khong duoc va vao 6ng
véach.

- Phai khong ché t6c do khoan thich hgp véi dia tang, trong dat sét khoan véi toc do
trung binh, trong dat cat soi khoan véi téc do cham.

- Khi chan 6ng vach cham mat dd dung giu 1ay hét dat trong 16 khoan, néu giap da mo
c6i hay mat d4 khong bang phang phai d6 dat sét kep dd nho dam cho bing phéing hoic
cho dé mot 16p bé tong dudi nuée cot lieu bang d4 dam dé tao mat phang cho bia dap
hoat dong. Liic ddu kéo biia vé6i chiéu cao nhé dé hinh thanh 16 6n dinh, tron thanh
diing, sau d6 c6 thé khoan binh thudng.

- Néu st dung dung dich sét giit thanh phai phut hgp véi cac qui dinh sau:
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- D0 nhdt cua dung dich sét phai phi hop véi diéu kién dia chat cong trinh va phuong
phap str dung dung dich. Bé mat dung dich sét trong 16 coc phai cao hon muc nudc
ngam 1.0m tr& 1én. Khi ¢6 muc nudc ngam thay doi thi mat dung dich sét phai cao hon
muc nudc ngdm cao nhat la 1.5m.

- Trong khi dé bé tong, khoi luong riéng clia dung dich sét trong khodng 50cm ké tir
ddy 16 <1.25T/m?, ham lugng cat <=6%, do nh6t <=28 giay. Can phai dam bao chat
luong dung dich sét theo do sau clia ting 16p dat d4, ddm bao su 6n dinh thanh 16 cho
dén khi két thic viéc do bé tong.

2.4. Rita I khoan:

- Khi di khoan dén do sau thiét k& tién hanh rira 16 khoan, c¢6 thé ding mdy bom
chuyén dung hit min khoan tir day 16 khoan lén. 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
cdch dau x6i phu thuoc vao chiéu sau va vat liéu can x6i hit.

- Nghiém cam viéc dung phuong phap khoan sau thém thay cho cong tic rira 16 khoan.

2.5. Cong tdc do bé tong coc:

- D6 be tong coc theo phuong phdp ong riit thang ding.
- Mot s6 yéu cau cuia cong tdc do bé tong coc:

+ Beé tong phai dugc tron bang may. Khi chuyén dén cong truong phai dugc ki€ém
tra do sut va do dong nhat. Néu dung may bom bé tong thi bom truc ti€p bé tong vao
phéu ctia 6ng dan.

+ DAau dudi cua ong dan bé tong cach ddy 16 khoan khoang 20-30 cm.
ong dan bé tong phai dam bao kin khit.

+ D0 ngap siu ctia ong dan trong bé tong khong dugc nhd hon 1.2m va khong
dugc 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 din chita diy bé tong phai do tir tir tranh tao thanh cdc tdi khi trong
ong dan.

+ Thoi gian ninh két ban dau ctia bétong khong dugc sém hon toan bo thoi gian
diic coc khoan nhéi. Néu coc dai, khéi luong bé tong 16n c6 thé cho thém chat phu gia
cham ninh két.

+ Puong kinh 16n nhat ctia dd dung dé d6 beé tong khong dugc 16n hon khe ho
gitta hai thanh c6t thép chu gan nhau cta 16ng thép coc.

2.6. Kiém tra chdt luong coc khoan nhoi:

- Kiém tra bé tong phai duoc thuc hién trong suét qua trinh ctia day chuyén do bé tong
duéi nude.
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- C4c méu bé tong phai duogc 14y tir phéu chita 6ng dan dé kiém tra do linh dong, do
nhét va dic mau kiém tra cudng do.
+ Trong qua trinh d6 bé tong can kiém tra va ghi nhat ky thi cong céc s6 liéu sau:
+ T6c do do be tong
+ Do cam sau ctia 6ng din vao vita bé tong
+ Miic virta bé tong dang 1én trong ho khoan

3. Thi cong vong vay coc van thép:

- Trinh tu thi cong coc van thép:
+ Boéng coc dinh vi
+ Lién két thanh nep véi coc dinh vi thanh khung vay
+ X0 coc vén tir cac géc vé giira
+ Tién hanh dong coc van dén do chon sau theo thiét k&
+ Thuong xuyén kiém tra c6 bién phdp xir Ii kip thoi khi coc van bi nghiéng léch

4. Cong tac dao dat bang xoi hiit:

- Cdc 16p dat phia trén mat déu 1a dang cét, sét nén thich hgp dung phuong phap x6i
hiit dé dao dat noi ngap nuée.

- Tién hanh dao dat bang m4y x6i hit. Mdy x6i hdt dat trén hé phao chd néi. Khi x6i
dén do sau cach cao do thi€t k&€ 20-30cm thi ding lai, sau khi bom hit nudc ti€én hanh
dao thu cong dén cao do ddy mong dé trdanh pha vd két cdu phia dudi. Sau d6 san
phéng, ddm chat dé beé tong bit ddy.

5. Do bé tong bit day:

5.1. Trinh tu thi cong:
- Chuén bi (vat liéu, thiét bi...)
- Bom bétong vao thung chira
- Cat nit ham

- Nhéc 6ng d6 lén phia trén

- Khi nit ham xu6ng t6i ddy, nhac 6ng d6 1én dé nit ham bi ddy ra va noi 1én. Bé tong
phu kin ddy, d6 lién tuc.

- Kéo 6ng 1én theo phuong thing diing, chi dugc di chuyén theo chiéu diing.

- Dén khi bé tong dat 50% cuong do thi bom hit nudc va thi cong cac phan khac.

5.2. Neuvyén tdc va yéu cdu khi do bé tong:

- Nguyén tic va yéu cau khi do bé tong bit day.

- Bétong tuoi trong phéu tut xudng lién tuc, khong diat doan trong hd méng ngap
nudc dudi tic dung cua ap luc do trong lugng ban than. 6ng chi di chuyén theo
chiéu thang ding, miéng ong dd luén ngap trong bé tong toi thiéu 0.8m.

- Bédn kinh tic dung ctia 6ng d6 R = 3.5m

- bam bao theo phuong ngang khong sinh ra vita bé tong qua thira va toan bo dién
tich diy h6 méng duoc phu kin bétong theo yéu cau.

- Niit ham: Khit vao ong dé, dé xudng va phai néi.
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Bétong:  + C6 mac thuong cao hon thiét k€ mot cap
+ C6 do sut cao: 16 - 20cm
+ Cot liéu thuong bang soi cudi
- D6 lién tuc, cang nhanh cang t6t.
- Trong qua trinh d6 phai do dac, ki ludng.
5.3. Tinh todn chiéu day lop bé tong bit ddy:
a) Cdc s0 liéu tinh todn:
Xac dinh kich thuéc ddy ho méng: Pon vi (cm)

BE TRU HO MONG
g =
‘e @ @ e o o
N~
.0 ® © e o o
<~ S
+1086—300—+—300—*100 i
Ta co: L=8+2=10m
B=5+2=Tm

Goi h,: La chiéu day 16p bé tong bit ddy
t: La chi€u sau chon coc van (t>2m)
Xdéc dinh kich thudc vong vay coc van ta 18y rong vé moéi phia ctia bé coc 1a 1m. Coc
van str dung la coc van thép

CAU TAO TRU T3

TILE 1:1000
1200 |

l, R

150 —7|5
—

L ]
275— —275

150

870

200 |—75| 500 |75J ‘ ‘ 200 |

[ [ [ i i
(I (I 100 il [
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So do bo'tri coc van nhu sau:
x5 = X

1

I I
-
S
S
o o
M =
+ +

b) Tinh todn chiéu day lop bé tong bit day:

Diéu kién tinh todn:

Ap luc ddy néi ctia nuéc phai nho hon ma sét giita bé tong va coc + trong luong ciia

16p bé tong bit day
6y h, +u by rku | By >y (H+h)Q
—h, 7,-H.Q m

697, +u kL Jku, L -0y,
Trong do:

H: Khoang cach MNTC t6i ddy dai = 7.5 m

h,: Chiéu day 16p bé tong bit ddy

m =0.9 hé so diéu kién lam viéc

n = 0.9 hé s6 vuot tai

Yy: Trong luong riéng cua bé tong bit day y, = 2.4T/m2

Y. Trong luong riéng cua nudc vy, = 1 T/m2

u,: Chu vicoc =3.14x1 =3.14 m

1,: Luc ma sét gifta bé tong bit ddy va coc 1, = 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 loi cho thi
cong)
Q =10x7 =70 m?

7,: Luc ma sat gifra coc van vé6i 16p bé tong

SV: Oa F6iau TFan_13571050023 Trang: 169



TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP

KHOA XAY DUNG
1, = 3T/m?
u;: Chu vi tuong coc van = (10 + 7)x2 =34 m
h, 1x7.5x70 =2.33m>1m

T (0.9x70x2.4+34x3+6x3.14x4)x 0.9 70x1

Vay ta chon hy=2.4 m
c) Kiém tra cuong do 16p bé tong bit day:
- Xdc dinh h,, theo diéu kién 16p bé tong chiu udn.

- Tacatra 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 méac 200 ¢ R, = 65 T/m?.

Tai trong tac dung vao dam la q (t/m)

q =P, =gy =V (Hthy) —hy. vy
q=1x(7.5 + hy) — 2.4xh, = 7.5 — 1.4xh,
+ Momen 16n nhat tai tiét dién gitra nhip la:
_qgxI* (75-14xh)x7?
max 8 - 8
+ Momen chong udn:

bxh® 1xhi h

6 6 6
+ Kiém tra ting suat:
M. 6x(4594—8.575h,)

max

Cax = = <65 T/m’*
w hZ

M

=45.94-8.575x h,

W =

Ta c6 phuong trinh bac hai:
65h7 +51.45h, —275.64=0
Giairataco: h,=1.70 m > Im
Vay chon chiéu day 16p bé tong bit ddy h, = 2.4m lam s6 liéu tinh toan.

54. Tinh toan coc vdn thép:

a. Tinh do chon sdu coc van:

- Khi da do bé tong bit ddy xong, coc van duoc twa 1én thanh bé tong va thanh
chong (c6 lién két) nén coc van lat xoay quanh diém O.

bat dugi ddy mong:

Cat min: y,= 1.6 (T/m?); ¢"=35°

Hé so vuot tai n, = 1.2 d6i v6i ap luc chu dong.

Heé s6 vuot tai n, = 0.8 d6i véi ap luc bi dong.
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Hé s6 vuot tai ny= 1.0 d6i véi ap luc nudc.

So d6 tinh do chon sau coc van:

i i MNTC +5.6
) i
N
AN
[¢¢]
g
CDIN +0.7 ‘ T
ARTSAPRIRY RIAIAI R A RS 7 iy RS &> %> &> &> &3
N
—{ P o o
T N 2,17
/L
/ 0 F/ Béfong bif day S
P% / Pé F ¥
-/ T e\ T
/[ P7 — \
// i PO\

Heé s6 ap luc dat chi dong va bi dong xac dinh theo cong thic sau:
Cht dong: K, = tg*(45°- ¢/2) = tg*(45°-35%/2) = 0.27
Bidong: K, =tg(45%+¢/2) = tg*(45° + 35%/2) = 1.92

- Trong luong don vi y* cta dat dudi muc nude sé tinh todn nhu sau:
y =y—m=2-1.0=1(T/m?
- Ap luc do nudc:
P,=0.5ynH? =0.5x8.272 =34.19 (T)
P,=v, H,t=8.27t(T)
- Ap luc dit cha dong:
P, =K,n, 0.5 H?» =0.27x1.2x0.5x3.37°x1 = 1.84 (T)
P, = (d+0.5)(t—d) y, K, n; = (1 + 0.5)(t — 1)x0.27x1.2 = 0.486(t-1) (T)
P;=0.5(t—d)y K, n; = 0.5x(t — 1)x0.27x1.2 =0.162(t— 1) (T)
- Ap luc dat bi dong:
Pi=Hty K, n, =3.37xtx1x1.92x0.8 = 5.18t (T)
P,=0.5t*y K, n, = 0.5xt’x1x1.92x0.8 = 0.768 t* (T)

Phuong trinh én dinh ldt sé bdang:

"én sp oy ptrd, p2+d =(|:>2%+P6%+ P7%)XO.95 (1)

P
! 2 3
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thay cac s6 liéu trén vao phuong trinh (1) ta c6 phuong trinh:

& 94.25+2.07+0.243t%- 0.243+0.108t> 0.054t - 0.054 = 0.49t> +2.46t>- 3.93
< 0.49¢ + 2.109¢% + 0.054t — 99.95 =0

Giai phuong trinh bac 3 tacé: t=2.87m

Pé an toan chon: t =3 m

Chiéu dai coc van chon: L =0.5+8.27+3 =11.77m

coc van —
b. Chon coc vdn thod mdn yéu cdu vé cuong do:

So do tinh todn coc van coi nhu 1 dam gian don véi 2 goi 1a diém 0 va diém neo thanh
chong:

_ - | MNTC 456

8270—

Jcom +0.7 | s
E3 X AIRIAI RI XS AT o5 l} IR I EIE IR
N
3
g8 207
7 N

qd an [0 Béfong bif day /S

A

r

LT = 3000

* Tinh todn dp luc ngang:

Ap luc ngang ctia nuéc: P,=7v,H, = 1x8.27 = 8.27(T/m)
Ap luc dat bi dong: P, = v, H, tg> (45" -9 /2)
=> P, =1.5x8.27xtg*45" - 17.5°) = 3.37(T/m)
c. Taivi tri ¢6 Q=0 thi mémen M Ién nhdt:

Tim M, :
3.37m '\I'
Al 1 B
TRA T RB

P M

8.27m ¥
Al 1 B
RA T RB
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Theo so do:
M, =0<3.37R, =P, x 337 2x337 P x 337 2x3.37
3 2 3
2 2
<Ry =2x(Py +F,)x 330 2 (827+337)x > _88.13(T)
SM, =0 337R, = (P, + P,)x o' x (3.37 2 X:'37j
R, =[337 +8.27j 337 (54, 2% 3.37) _ 4.04T)
5.45 2

Gia str vi tri Q=0 nam céch goi mot doan 0 < x < 3.37m

Ta co:

2 —
M, :RB><(H1—X)—RAxX+—(quX)xX——qXX(h+x)x2X(Hl (1)

2 2 3

Véi: q, :W ,q=p, + P, =3.37+8.27=11.64(T /m).
1

(H=>R; X(Hl—X)—RAxx+{q+Hix(Hl_X):|XX_2_qX(H1—X)X(Hl—X)z

2
1 Hl Hl 3 ( )

Thay so6 vao (2 ) ta c6 phuong trinh bdc 3:
M, = 0.59x7 + 2.87x* — 8.49x + 35.24(1)

dzdﬂ =0=1.77x* +5.74x-8.49=0
X

Giai phuong trinh trén ta c6:
x;=1.1; x,=-4.3

Chon x = 3 1am tri s6 dé tinh, ta co:
Mpia= 30.05 T.m

Kiém tra:

M
Cong thic: o = Wmax <R, = 2000 KG/cm?

yc
+ Vi coc van thép laxsen IV dai L = 8 m, c6 W = 2200 cm’

5
30X18 =13636(KG /cm?) <R, = 2000 (KG/em?)

Do d6 o=

5.5. Tinh todn nep ngang:

Nep ngang dugc coi nhu dam lién tuc ké trén cac goi chiu tai trong phan bo déu:
+ Cac goi la cac thanh chong véi khoang cach gitta cac thanh chong la:
1 =2 - 3m: Theo chiéu ngang
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1, = 3 m: Theo chiéu doc

+ Tai trong tac dung Ién thanh nep 1a phan luc gdi Ry tinh cho 1m bé rong, Ry;=11.64 T

So do tinh:
i 200 i 300 i aooaﬂ

o
QU]
— —
8 —
o
P N
L L T
1 1 | T w
1
(@)
o
o
™
— —
o
o
QU]

Momen 16n nhit M,,,, duoc tinh theo cong thic gan ding sau:
_gxI? 1164x3?

10 10

Chon ti€t dién thanh nep theo cong thic:

M ~10.48(T.m)

M
O = W"‘ax <R, =2000 (Kg/cm?)

yc

5
o s Mu _ 1048x10

® =R, 2000

=524 cm?

= Chon thanh nep ngang dinh 1a thép chit I c6:
W, >W, =524 cm’
5.6. Tinh todn thanh chong:
Thanh chong chiu nén bdi luc tap trung
Luc phan bo tam gidc: q=p, + p, =3.37+8.27=11.64(T)

+ Phan luc tai A 1ay momen d6i véi diém B:

ZMA:0<:>RBXL2—qx%x%
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(L, =H=3.37m)
&R, = gH H _axh_1164x3.37
2L, 3 2x3 23
Ryz=B=6.54 (T)
+ Duyét thanh chiu nén:

A -
= <
o ¢><an B IT'

= 6.54(T)

Vi 1,= 2x1, = 6m (chiéu dai thanh chiu nén)

Taco: i= L =1{@) =12.34
Frg 46.6

Chon nep diing c6: 1=7080 cm*

F,.=46.5 cm’

— ol 800 _4e60
i 1234

2 2

0=1-08x ij ~1-08x ﬁj ~0381
100 100
3

oo A 88A0  oaakGrem?)

" pxF, 081x465

Vi : o =233KG/em?) < F.., =1700(KG/cm?)

nen

= Thanh chéng dat yéu cau
6. Bom hut nudc:

Do ¢6 coc van thép va bé tong bit ddy nén nudc khong tham vao ho méng trong qua

trinh thi cong, chi c4n bo tri may bom dé hit hét nuée con lai trong hé moéng. Dung 2

may bom loai C203 hiit nudc tir cic giéng tu tao su kho rdo cho bé mat hd moéng.

7. Thi cong dai coc:

- Tru6e khi thi cong dai coc can thuc hién mot cong viéc c¢6 tinh bat buoc dé 1a

nghiém thu coc, xem xét cac nhat ky ch€ tao coc, nghiém thu vi tri coc, chat lugng bé

tong va cot thép cla coc.

Tién hanh dap dau coc.

Don dep vé sinh hd méng.

Lap dung van khuon va bo tri céc luéi cot thép.

Tién hanh dé bé tong bing ong do.

Béao dudng bé tong khi du £’ thi thdo d& van khuon.
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IV. Thi cong tru:
- Cac kich thudc co ban cua tru va dai nhu sau:

CAU TAO TRU T3

TL 1:100
l 1200 l
120 I T 240 T 240 T 240 T 240 T l 120 [—200—|
140 =

1]
|—275— —275J ®

150

o o oly
o o o4 F ot

Lol —s00—L 500 Lioo] 3
Flo o]

|-1 00L300—L1 OOJ

1. Yéu cau khi thi cong:

- Theo thiét k& k¥ thuat tru thi€t k&€ 1a tru dac bé tong toan khoi, do dé cong tac chu
yéu cua thi cong tru la cong tac bé tong cot thép va van khuon.

- D¢ thuan tién cho viéc lap dung van khuon ta du kién st dung van khuon 1ap ghép.
Vian khuon dugc ché tao timg khoi nhd trong nha mdy dugc van chuyén ra vi tri thi
cong, tién hanh 1dp dung thanh van khuon.

- Cong tic bé tong dugc thuc hién bdi may tron C284-A cong suit 40 m/h, sit dung
dam dui bé tong ban kinh tic dung R = 0.75m.
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2. Trinh tu thi cong nhu sau:

- Chuyén céc khai van khuon ra vi tri tru,lap dung van khuon theo thiét k€.

- D6 be tong vao ong do, true khi d6 bé tong phai ki€ém tra van khuon lai mot 1an
nita, boi dau 1én thanh van khuon tranh hién tuong dinh két bé tong vao thanh van
khuon sau nay.

- D6 beé tong thanh timg 16p day 40cm, dim & vi tri cdch nhau khong qud 1.75R,
thoi gian ddm 12 50 giay mot vi tri, khi thdy nudc ximang ndéi 1én 1a duge.Yéu cau khi
dam phai cam 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.

- Bao dudng bé tong: Sau 12h tir khi d6 bé tong c6 thé tudi nudc, néu troi mat tuéi
3-4 lan/ngay, néu trdi néng c6 thé twdi nhiéu hon. Khi thi cong néu gap trdi mua thi
phai ¢ bién phdp che chan.

- Khi cuong do dat 55%f°c cho phép thao d& van khuon. Qua trinh thao d& ngugc
véi qua trinh 1ap dung.

3. Tinh vén khuén tru: 9
3.1. Tinh vdn khudn dai tru. 0
- Paicoédkichthudc:axbxh=8x5x2 (m). TN —F
- Ap luc tic dung 1én van khuon gém c6: c
+ dp luc bé tong tuoi. e é
+ Luc xung kich cia dam. ”
Chon may tron bé tong loai C284-A c¢6 cong suat do
Q= 7m’/.

Va dam dui ¢6 ban kinh tac dung 1a 0.75m.
Dién tich dai: 8 x 5 =40 m?.
Sau 4h bé tong do 1én cao dugc: z

h= % - 8X04 — 0.8(m) > 0.75(m)

Gia sir diing 6ng voi voi dé do luc xung kich 0.4T/m?.

ap luc ngang tac dung 1én 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= 2.4x0.75x 10° = 1800Kg / m?
Biéu d6 4ap luc thay déi theo chiéu cao dai nhung dé don gian héa tinh todn va thi cong
ta coi dp luc phan bo déu:

SV: Oa F6iau TFan_13571050023 Trang: 177



TRUONG DAI HOC DAN LAP HAI PHONG pO AN TOT NGHIEP
KHOA XAY DUNG

1800x0.75 | 1 800x3.25+ 400x 4
q=—2 y _ 2031(kg /m?)
q"=1.3 x 2031=2640 (kg/m*)

Chon van khuon tru nhu sau:

/ Nep dimng 16x16cm
|

\

80
/7
|

i —_——— §gj>

i i
| |
....... E e T B N
| |
! i
| |
| |

d L
2.5]20]20
Thanh cang & 14 / Nep ngang 12x14cm

2

T~

g L7} 7 .. N 17) Y N ALY 1) )

Van khuon dirng 20x4cm ﬁ % ?

1 1 1
EH g0 B qs0 M

* + +

<

20|20

3.2. Tinh vdn ding:
Tinh todn v6i 1m bé rong cua van

So d6 tinh todn:

qlllllllllllllllllmt
Z;Ik 80 ZF 80 %*1—m“

Momen uon 16n nhat:

_ql® _2640x0.8°

0.04m

max = =169kg.m
10 10
Kiém tra theo diéu kién nén uén clia vén:
o= M <R,
W
2 2
Véi W= bg _1X0025 _ ) 600104 (m?)
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G__169x104
0.000104

=> Thoa min diéu kién chiu luc

= 124.03 (kg/cm?) < R, = 130 (kg/cm?)

Kiém tra do vong:

Sal' 1
384EJ 250

Trong do:
- E : Modun dan héi ctia gb Ey,= 90.000 (kg/cm?)
- 1 : Chiéu dai nhip tinh todn 1= 80 cm
- J :Momen quén tinh 1m rong van khuon

bs® 1x0.025°
12

- qla tai trong tiéu chudn tidc dung lén van khuon.

q=20.31(kg/cm)

_ 5x20.31x 80" —0.1c

384x9x10* x130

=>Vay dam bao yéu cau vé do vong.

J= = 1.30x10°(m*) = 130 (cm*)

m <ﬂ =0.32cm
250

3.3. Tinh nep ngang:

- Nep ngang duogc tinh toan nhu 1 dam lién tuc ké trén cac goi 1a cc thanh nep ding.
- Tai trong tic dung 1én van ding roi truyén sang nep ngang.
- Véi khoang cdch nep ngang 16n nhat 1a 1.5m ta quy ddi tai trong tr van ditng sang
nep ngang.

Unepngang = 4" 1} = 2640 x 0.8 = 2112 (Kg/m)
So do tinh:

VIV PPV Pl E
A A A

| 150 | 150 |

+ Momen 16n nhat trong nep ngang:
_gl* _2112x15°
10 10
+ Chon nep ngang kich thuéc (12x14cm)
ho?  12x14?
6
+ Kiém tra ting suat:

o=M_ L500:121.2kg/cm2 <130kg/cm®
W 392

=475kgm

W = =392cm?®
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+ Duyét do vong:
14l

f="x
48 EJ

B E _12x14°
12 12
Q V6ng =q"“x11 =2031x0.8 =1624

3 3
(e 1 1628x150° _ 4 hog6em < 250~ 0.60m
48 EJ 48 9x0° x2744 250

Két ludn: Nep ngang du kha nang chiu luc
3.4. Tinh nep ditng:
- Nep diing duoc tinh toan nhu 1 dam don gian ké trén 2 goi, chiu luc tap trung dat &
gitta nhip do tai trong tir nep ngang truyén xuong
P,=qx|, =2112x1.5 = 3168(kg)

=2744cm*

+ So do tinh todn:

i
Zﬁ 80 ZF 80

+ MoOmen;

L
16

16

M, = %" = —31686X1'6 — 844.8Kgm

+ Chon nep diing kich thuéc (16x16) cm:

2 2
W = hg - 16X616 — 682.7cm?

+ Kiém tra Gng suat:

_M 834480 _ 1 oag/em? <130kg / om?
W 6827

+ Duyét do vong:

_ gl
48.E.J

_bh® _16x16°
12 12

=q° x|, =1336.8x1.5=20052kG/m

=5461cm*

qvong

_ql® _ 20.05x160°
48.E.J  48x9x10* x5461

=0.00348m < @ =0.4cm
400
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Két ludn: nep ding da kha nang chiu luc

3.5. Tinh thanh cdng:
- Luyc trong day cang: R = (p + q)L x I, = (200+1800)x0.8x1.5 = 2400K g
- Khoang cach thang cang: ¢ = 1.5m
- Dung thiang cang 1a thép CT3 ¢6 R = 1900kg/cm?.

— Dién tich yéu cau

> _24%_ 1 26am?

"R 1900
= Dung thanh cing ®14 ¢6 F = 1.54 cm?

3.6. Tinh todn go vanh luoc:
- 4p luc phan bo ctia bé tong 1én thanh van: p,, = 2.4x0.75=1.8(T/m?)

- 4p luc ngang do dam bé tong: p; = 0.2T/m?
- Tai trong téng hop tinh todn tic dung lén van:
0, = (py + Py)*x1.3x0.5=(1.8+0.2) x1.3x 0.5 =1300K g/m*

xD  1300x3
2

- Tinh toan vanh luogc chiu luc kéo T:

tt
_ Lyc xé & ddu tron; T = ~1950(Kg)

2 T
+ Kiém tra theo cong thuc: E <R,

Trong do:
F: dién tich da giam yé€u cta tiét dién vanh lugc
R, : cudong do chiu kéo cuia g vanh luoc R, = 100kg/cm?

=> F= 6b> Rl _ 1950 =19.50cm?
k

Tir d6 chon tiét dién gb vanh luge: & =4cm ,b=12cm. C6 F= 4x12=48cm?
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CHUONG II: THI CONG KET CAU NHIP
I. Yéu cdu chung:
- So d6 cau gébm 6 nhip, m6i nhip dai 27m.
- Chon t6 hop gid lao c4u dé thi cong lao lap dam.
- V6i noi dung d6 an thi cong nhip 27m, mat cat ngang cau gém 5 dam I chiéu cao
dam H = 1.15m, khoang céach giita cac dam la 2.4m.
II. Tinh toan so bo gida lao mit thua:

Cic t6 hop tai trong dugc tinh todn xem xét téi sao cho gia lao nit thira ddm bao 6n
dinh, khong bi lat trong qué trinh di chuyén va thi cong lao ldp, dong thoi ddm bao kha
nang chiu luc.

- Truong hop 1: T6 hop tai trong bao gém trong lugng ban than gid lao niit thira.
Trong qua trinh di chuyén gid nit thira bi hing & vi tri bat loi nhat. Phai kiém tra tinh
todn 6n dinh trong trudng hop nay.

- Truong hop 2: T6 hop tai trong tdc dung bao gébm trong lugng ban than gia lao
niit thita va trong luong phién dim. Trong qué trinh lao 14p cén tinh toan 6n dinh cic
thanh bién dan.

1. Xac dinh cac thong s6 co ban cua gia lao nit thira:

- Chiéu dai gia lao nit thira:

L, =2/3 Ly, = 18m
L,=1.1Ly, =1.1x27=29.7m —chon L, = 30m.
- Chiéu cao chon h; =4m, h, = 6m

So do gia lao nit thira

2m L1=18m L2=30m
D6i trong |

hl=4 o
0.3m
| h2=6m |2m

A B C i

- Trong lugng gia lao nut thura trén 1 m dai = 1.25T/m
- Trong lugng ban than tru tinh tir trdi sang phai la: G, =0.5T
G,=06T
- Trong luong ban than tru phu dau nat thira : G;=05T
Khi t6 hop gid lao c4u di chuyén tir nhip ndy sang nhip khdc tru phu ctia gid lao
cau chuén bi ha xuéng mii tru, khi d6 ddm tu hang. So d6 xac dinh d6i trong P nhu sau:
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Ve P+G1=P+0.5(T) G3=0.5(T)
G2=0.6(T
q=1.25(T/m) |- ™

b b e bbb bbb bbb bbby
AR, BS, ¢

L L1=18m i L2 =30m |

2. Kiém tra diéu kién 6n dinh cua gia lao nut thira quay quanh diém B:
Taco M, <0.8 M, (1)
+ M, =G; x L, + gxL,xL,/2 = 0.5x30 + 1.25x30%*/2 = 578 (T.m)
+ M, =(P+0.5) x L, + qxL?/2 = (P+0.5)x18 + 1.25x 18%*/2 =18P+203 (T.m)
Thay cédc dir kién vao phuong trinh (1) ta c6:
578 <0.8x (18P +203) = P >28.86 T
chonP=29T
- Xét momen 16n nhat tai goi B: My =578 (T.m)
- Luc doc tac dung trong cac thanh bién:
o = Mfax —2P-289T

(h = 2 chiéu cao dan)

N

“Kiém tra diéu kién on dinh ciia thanh bién:
N
pxF

<R, =1900(kg /cm?)

O =

Trong do: N 1a luc doc trong thanh bién N =289 T
@ : Hé s6 uon doc phu thudc vao do manh A

V6i A =1y /1 1y chi€u dai tinh todn theo hai phuong 1am viéc = 2m
Chon thanh bién trén dan duoc 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,,;, =1, = 4.56 cm
l, _ 200

Amsx = —— = ——=43.86: Tra bang c6 ¢ =0.868
loin  4.56

min

N 348500
pxF 0.868x284.4

Vay 6,,.. < R =1900 Kg/cm? dam bao.
II1. Trinh tu thi cong két cdu nhip:
- Lap dung t6 hop gid lao nit thira, 1ap dung hé thong dudng ray cta t6 hop gia lao

Thay vao cong thuc: o, =

max

= 1411.7 (KG/cm?)
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niit thira va xe goodng van chuyén.

- Di chuyén t6 hop gid lao nit thira dén vi trf tru T,

- Panh dau tim dam, sau do6 van chuyén dim BTCT bang xe goong ra vi tri sau m&
dé thuc hién lao 1dp dam & nhip 1.

- Van chuyén dim dén t6 hop gié lao nit thita dung baling, kich nang dim va kéo
vé phia truéc (van chuyén dim theo phuong doc ciu).

- Khi ddm dén vi tri c4n lap dat dung hé thong banh xe va balang xich dat lén 2
diam ngang ctlia t6 hop gid lao nut thira, di chuyén dam theo phuong ngang cau va dat
vao vi tri goi cau.

Trong qu4 trinh dat dim xudng goi cau phai thuong xuyén kiém tra hé thong tim tuyén
dam va goi cau. Cong viéc lao 1ap dam duoc thuc hién thi tu tir ngoai vao trong.

- Sau khi 1ap xong toan bo s6 dam trén nhip 1 tién hanh lién két tam ching véi
nhau va di chuyén gia lao dé lao lap nhip ti€p theo. Trinh tu thi cong lao 1ap tién hanh
tuan tu nhu nhip 1.

- Sau khi lao 1dp xong toan bo céu thi ti€n hanh ldp dat van khuon, cot thép d6
bétong madi ndi va dam ngang.

- Lap dat van khuon, cot thép thi cong gd chin xe, 1am khe co gian cdc 16p mat
duong va lan can.
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