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Vvibu 3

Vi DU THIET KE DAM BAN RONG LIEN TUC 4
NHIP 33M TRONG NUT GIAO KHAC MUC

CAI-LAN
3.1. GIOI THIEU CHUNG

Nt giao Cai Lan Ia nit giao nga ba hinh loa kén “Trompete” ndi tir quoc 10 18 tai ly
trinh Km113+365m vao cang va khu cong nghiép C4i Lan. Phan cdu vuot bic qua quoc 10
18 va dudng sat tir ga Ha Long di ga Cdi Lan. Cau vuot gdm nhanh chinh n6i vao cang va
cac nhanh r& no6i vao quoc 10 18.

3.1.1. VITRIBIALY

Nt giao Cai Lan nam phia tay cang Cai Lan thudc Bai chdy, phia nam thanh phd Ha
Long tinh Quang Ninh - mot trong diém phat trién kinh t€ (cong nghiép, nong 1am ngu
nghiép va du lich) ctia mién Bac.
3.1.2. PAC PIEM KHi HAU

- Nhiét do trung binh nam: 23,50C.

Mua dong (tir thang 11 dén hét thang 2), nhiét do trung binh xap xi 220C.

Mua he (tir thang 5 dén hét thang 9), nhiét do trung binh khoang 280C.

- Luong mua trung binh nam: 2000-2900mm. S6 ngay mua: 140-160ngay/nam.

Muia mua kéo dai 4 thdng, bat ddu tir thang 7 va két thiic trong vong tir thang 10 dén
thang 11.

- Do 4m trung binh nam xap xi 90%.
Do 4m 16n nhét vao thdng 9, thang 12 va thang1: 90-93%.
D06 4m nho nhat vao thang 7: 75-80%.

- Bai chdy thuong xuyén chiu anh hudng cua cac tran bao. trong vong 30 nam qua
(1968-1997) da c6 42 tran bao, binh quan 1,4 tran bao / nam.

Toc do gid toi da hang nam 40m/s.
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3.1.3. DIEU KIEN DIA CHAT

Can ct vao céc tai liéu khoan tham do, két qua thi nghiém SPT tai hién truong va két
qua thi nghiém trong phong, dia ting khu vuc nghién ctu theo thi tu tir trén xuéng géom
cac 16p dat sau:

Lép D: Day la 16p dat diap nén dudng cii, thanh phan sét pha mau vang nhat, xim vang
trang thdi déo ciing. Pham vi phan bé cta 16p chu yéu & bén 1€ dudng QL18 hién tai. Bé
day 16p thay dai tir 2.2 - 5.0m. Siic chiu tai qui uéc R’ < 1.5KG/cm?2.

L6p 1: Bun sét mau den, xdm den. véi bé day cia 16p thay déi tir 2.0 dén 4,0m. Pay la
16p ¢6 suc chiu tai rat yéu, stc chiu tai qui uéc R’ < 1.0KG/cm?2.

L6p 2: Sét mau nau do, vang nhat, trang thdi nlta cting bé day cta 16p thay déi tir
0.90m (LKC7) dén 5.30m (LKT2). bay la 16p c6 kha nang chiu tai trung binh. Stc chiu
tai qui uéc R’ = 2.0KG/cm?2.

Lép 3A: Da sét bot két phong hod tir manh (mém, dé v&) dé€n manh liét thanh dat sét
mau nau xam, nau tim, 1an dam san trang thai ciing. LGp nay gap tai hau hét cic 16 khoan.
Bé day phdt hién clia I6p nay thay déi tir 1.6m dén 7.8m. Pay 1a 16p dit c6 kha nang chiu
tai tot. Thi nghiém SPT trong I6p nay c6 gid tri N = 22~50. Stc chiu tai qui uéc R’ =
4.0KG/cm?2.

Lép 3B: ba sét bot két mau xam vang, tim nhat, xdm den phong hoa tir nhe dén trung
binh, nit né khong déu. Bé day thay déi tir 3.50m dén 17,0m. Pay 1a 16p c6 kha ning chiu
tai tot. Thi nghiém SPT trong 16p nay c6 gia tri N ~50. RQD=20~40%.

L6p 3C: Da sét bot két mau xdm den, tuong doi cing chac, niit né it. L6p nay nim

dud6i 16p 3B va bé day 16p da khoan dugc tir 2.0m dén 5.0m. Day 1a 16p c6 kha nang chiu
tai tot. Thi nghiém SPT trong 16p nay c6 gia tri N >50. RQD=70%.

3.2. THIET KE NUT GIAO KHAC MUC

Trén hinh 3.6 1a binh d6 Nt giao Céi lan da dugc thiét k€ bang ddm ban rong BTUST
lién tuc nhiéu nhip.
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3.21. QUY MO XAY DUNG VA TIEU CHUAN KY THUAT
Quy mo6 cdc nhanh trong nit giao nhu sau:

- Qudc 1o 18 tai vi tri giao gom 4 lan xe co gidi, rong 3,5m, 2 lan xe tho so rong
2.5m, Téng bé rong 25m

- Tuyén giao vuogt qua QL18 va dudng sit, nam trong pham vi niit giao, quy mo mat
cat ngang ¢6 4 1an xe co gidi, 2 1an xe tho xo va ¢6 bo tri hé thong chi€u sdng:

4 lan xe co gidi: 3,5m x 4 =14,0m
Giai phan cach gitta + dai an toan : 1,0m+2 x 0,5m =2,0m
Lan xe tho xo: 2,5m x 2 =5,0m
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Lé dat (lan can): 0,5m x 2=1,00m
Téng cong: 22,0m

- Tuyén di vao cang Cdi Lan nam ngoai pham vi nit giao, mat cat ngang thiét k& theo
tieu chudn dudng do thi, c6 bo tri chi€u sdng, hé thong ranh doc thodt nudc hai bén he
duong:

4 lan xe co gioi: 3,5m x 4 =14,0m

Giai phan cach giita + dai an toan : 1,0m + 2 x 0,5m = 2,0m
Lan xe tho xo : 25mx 2 =5,0m

Viahe : 5,0m x 2=10,0m

Téng cong: 31,0m

- C4c nhéanh ré tir ciu vugt xuéng, va nhanh ré 1én cau vugt (mot chiéu xe chay),
quy mo mat cat ngang:

2 lan xe co gi6i: 3,5m x 2 =7,0m
Lan xe tho xo': I.5Smx 1=1.5m
Lé dat + dai an toan (lan can) : 3x0.5m =1,50m
Téng cong: 10,0m

3.2.2. TIEU CHUAN THIET KE
- Tai trong: Hoat tai thiét k&: 1,25HS-20 (AASHTO-96) ; H30, XB80
- Luc dong dat : Cap 7.
- Tinh khong thiét ké cho duong bo Htt = 4.7m, B=25m
Tinh khong cho duong sat Ht = 6.55m, B=16.835m

- Tiéu chuén thiét k€ tuyén:

Toc do thiét k€ trong nut V =40 Km/h.

Toc do thiét k€ ngoai nut V =80 Km/h.

Ban kinh dudng cong nim nho nhit trong niit R, ., =60m

Ban kinh dudng cong nam nho nhit ngoai nut R, =250m

Puong cong ditng 16i t6i thiéu R, ., =700m (V=40Km/h)

R, =5000m (V=80Km/h)
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Puodng cong ding 16m t6i thiéu R, . =1000m (V=40Km/h)
R, =2000m (V=80Km/h)
Do doc doc 1. = 8% (V=40Km/h)

i, = 6% (V=80Km/h)

3.2.3. CHIi TIEU VAT LIEU

Cac vat liéu chu yéu duge ap dung vao thi€t ké nhu sau:

TT Vat liéu két cau Ky hiéu Cuong do

1 Bé tong dam ban B 40 Mpa

2 Bé tong gd chan lan can, tudng chéin Bl 24 Mpa

3 Bé tong cot tru C1 35 Mpa

4 Bé tong mo, bé coc tru 2 24 Mpa

5 Bé tong coc khoan nhéi C3 24 Mpa

6 Bén dan C4 24 Mpa

7 Beé tong 16t méng E 16 Mpa

8 Thép cudng do cao Grade270 Fs=1860 Mpa
Fy=1670 Mpa

3.2.4. TO CHUC GIAO THONG:
Céc huéng giao thong vao ra niit ré phai thuan chiéu khong xung dot.
Hudng di tir Ha Noi-cang Cdi Lan ré phai theo vong xuyén lén cau vugt di vé cang.

Huéng di tir cang Cai Lan - Bai Chay qua cau vuot theo vong xuyén ré€ phai nhap vao
QL18.

Huéng di tir cang Cai Lan - Ha ndi 1én cau vugt ré€ phai theo nhanh CV1, nhap vao
QL18.

Huéng tir Bai Chdy - Cang Cai Lan r€ phai theo nhanh CV2 1én ciu chinh di ra cang.

QL18 va duong st di thang chui qua cdu vuot chinh.
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3.2.4. THIET KE BINH 0

Nut giao vuot qua QL18, duong sit tai Km113+352 (ly trinh theo QL18) véi cau vuot
c6 téng chiéu dai 504.8m, gom ba nh4nh niit, di Ha Noi, di Biéu Nghi va di cang C4i Lan.
Pham vi nit giao theo QL18 tr Km112+965,84 dén Km114+132,35.

Puong no6i phia QL18 1én cau vugt vong xuyén ban kinh R = 70m di qua suon nui
thoai phia bén phai QL18, cac vudt noi ban kinh ROOO m.

Tuyén di ra cing ndi vio cdu vuot bing duong cong R=80m, di thang vao huéng céng
chinh cua cang Méi Cai Lan.

Nhénh ré& di Ha noi n6i vao cau vuot bang duong cong R=109.1m.
Nhénh ré Bai chdy n6i vao ciu vuot bang dudng cong R=65m.
3.2.5. THIET KE TRAC DOC

Tuyén chinh 1én cau vugt n6i doc 2,1% va ha doc i=4%, sau d6 di ra cang v6i do doc
0.3%.

Tuyén nhénh lén va xudng tir cAu vuot di vé cdc hudéng Bai Chdy va Biéu Nghi noi doc
1=4%.

3.2.6. THIET KE MAT DUONG
Mit dudng thiét k€ bing bé tong nhua véi Eyc = 1780 daN/cm2 gém:
L6p bé tong hat min day 5 cm, E=2700 Kg/cm2
Lép bé tong hat tho day 7 cm, E=3000 Kg/cm?2
L&p cap phoi da dam loai I day 30 cm, E=3500 Kg/cm?2
3.2.7. CAU VUOT CHiNH:

Trén hinh 3.7 thé hién bo tri chung ciu vuot chinh vuot qua Qudc 16 18 va dudng sit
Ha long — Cai Lan

3.2.7.1. Két cau nhip

- Cau vuot chinh ¢6 7 nhip dim ban bé tong c6t thép UST lién tuc, chéo gbc 730 véi
QLIS

So d6 nhip: 25+35x5+25 = 225m.
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Mait cat ngang c6 téng chiéu rong B = 22m duoc chia thanh 2 cu riéng biét noi véi
nhau bang dai phan cdch gitta 1m. M6i cdu la dam ban réng ¢ chiéu cao H = 1,45m,
rong 10,6m .

Dam ban réng bén trong bang cdc 16 tron dudng kinh 950mm, bd tri 20 b6 cép 6-12
loai ASTM A416 Grade270 do trung thip (gom 12 tao cdp duong kinh 15,2mm) di doc
suot chiéu dai ddm va 4 b6 cdp 6-12 trong pham vi tir tru T3 dén tru T4. Cap ngang dung
loai b6 4 tao cap 15.2mm.

Cit ngang c4u doc ngang i = 1.5%.

L6p phtt mat cdu gém 2 16p : LGp phong nude day 4mm, 1Gp bé tong nhua c6 chiéu day
tong cong 7cm.

G0 chan lan can biang BTCT d6 tai chd. Lan can ciu bang hgp kim nhom diic sén lap
ghép.

6ng thodt nudc trén cdu bang gang dic, ndi vé mé M1 bang 6ng nhya 0150 day 6mm.
Khe co gian va cao su nhap ngoai.
Go6i cdu bang goi chau nhap ngoai.

3.2.7.2. Két cau phan dudi:

M6 Al, A2 biang BTCT loai tuong thdng, méng coc khoan nhéi dudng kinh D = 1,2m.
M6 Al ¢6 5 coc dail5m, mo A2 ¢6 6 coc dai 17m.

Cic tru bang bé tong cot thép dang 1 cot dic hai dau tron. Tru P3,P4 1a tru khung, cdc
tru khac dat goi.

Mong tru bang coc khoan nhéi dudng kinh 01,2m.
Tru P1, P2 ¢6 4 coc chiéu dai 17m.

Tru P 3 ¢6 6 coc chiéu dai 17m.

Tru P 4 ¢6 6 coc chiéu dai 20m.

Tru P 5 ¢6 4 coc chiéu dai 17m.

Tru P 6 ¢6 4 coc chiéu dai 16m.

Chiéu dai coc 1a du kién, khi thi cong can ci vao dia chat thuc t€ quyét dinh chiéu dai
coc chinh thiec.
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3.2.8. THIET KE NHANH CAU VUGOT CV1
3.2.8.1. Két cau phan trén

Nhanh ciu vuot CV1 ndm trén dong xe huéng cang C4i Lan di Biéu Nghi. Cau dugc
thiét k€ bang dam ban bé tong UST lién tuc 4 nhip trén duong cong R = 109,1m

So d6 nhip: 4 x 33m

Mit catngang : B=0,5+0,5+2x3.5+1,5+0,5=10m

- Dam ban réng bén trong bang 16 tron dudng kinh 950mm, bé tri 20 bé cap 6-12
loai ASTM A416 Grade270 d¢ tring thap di doc sudt chiéu dai dim va 4 b6 cép 6-12 b6
sung trén cac dinh tru. Cdp ngang dung loai b6 4 tao cap 15.2mm.

Siéu cao: i=2% dugc tao bang cach dat nghiéng dam i=2%

3.2.8.2. Két cau phan dudi:

M6 A3 bing BTCT loai tudng thang, méng c6 5 coc khoan nhoi duong kinh D = 1,2m
dai 17m.

Céc tru bang bé tong cot thép dang 1 cot hai dau tron.

Mong tru bang coc khoan nho6i dudng kinh 01,2m, chiéu dai 17m.
3.2.9. THIET KE NHANH CAU VUOT CV2
3.2.9.1. Két cau phan trén

Nhanh ciu vuot CV1 nidm trén dong xe huéng cang C4i Lan di Biéu Nghi. Cau duogc
thiét k€ bang dim ban bé tong UST lién tuc 4 nhip trén dudng cong R = 65,5m

So d6 nhip: 4 x 33m

Mit catngang : B=0,5+0,5+2x3.5+1,5+0,5=10m

- Dam ban réng bén trong bang cac 16 tron duong kinh 950mm, bd tri 20 b6 cdp 6-12
loai ASTM A416 Grade270 do trung thap di doc su6t chiéu dai dam va 4 b6 cdp 6-12 bd

sung trén cac dinh tru. Cdp ngang dung loai b6 4 tao cap 15.2mm.

Siéu cao: i = 4% duoc tao bing cdch dat nghiéng dam i = 2% va thay déi chiéu day
16p bé tong nhua.

Lan can bang hgp kim nhom lap ghép duoc b6 tri trén cadc nhanh cduva tudng chan
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3.2.9.2. Két cau phan dugi:

M6 A4 biang BTCT loai tudng thang, méng c¢6 5 coc khoan nhéi dudng kinh D =
1.2m, dai 23m.

Céc tru bang bé tong cot thép dang 1 cot dac hai dau tron.
Moéng tru bang coc khoan nhéi duong kinh 01.2m, dai 17m.

Chiéu dai coc 1a du kién, khi thi cong can ci vao dia chat thuc t€ quyét dinh chiéu dai
coc chinh thic.

3.2.10. THIET KE TUGNG CHAN
DPau cdc nhanh ciu vuot 1én xuéng CV1, CV2 thiét k& bang tudong chan c6 cot va tudng
chan BTCT. C4c tdm tuong chén hinh luc gidc duong kinh D = 1700mm. Dinh tudng chéan

dugc 1ap go chan va lan can nhu trén cau

Chiéu dai tudng chan sau cAu nhanh CV1: 140m trong d6 ¢6 100m tudng chan co cot
va 40m tuong BTCT.

Chiéu dai tudng chan sau cAu nhanh CV2: 133.51m trong d6 ¢6 100m tudng chan co
cot va 33.51m tuong BTCT.

3.2.11. HE THONG CHIEU SANG

Trén ciu va dudng lap dat hé thong chiéu sang biang dén cao 4p thuy ngan. Cu ly b6 tri
cac cot trén cau la 35m, cu ly bo tri cac cot trén duong 1a 40m.

3.3. BIEN PHAP THI CONG:

3.3.1. THI CONG KET CAU MO TRU:

Hién nay mat bang phan ao ho tai vi tri nit dang duoc san 14p dén cao do 4.65m theo
quy hoach ctia tinh Quang Ninh

Mat bang dé thi cong md tru dugc san 14p dén cao do 4,65m dé tap két cdc thi cong.

Mong mo 1a coc khoan nhéi dudng kinh 1,2m dugc thi cong bang cdc may khoan tu
hanh, cdc tru s& dugc thi cong dan tir tru P4 vé cac phia. Trinh tu thi cong cdc md tru nhu
sau

Tao mat bang thi cong theo cao do 4,65m
Khoan tao 16

Ha long c6t thép

D6 beé tong bé coc
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Dung da gido van khuon thi cong phan than tru va xa m.

3.3.2. THI CONG KET CAU NHIP CAU CHiNH

Két cau dam ban dugc d6 bé tong tai chd trén da gido. Tir gifta cu ra 2 bén theo trinh
tu nhu sau:

Lap da gido, van khuon doan ddm G1, L=46m tai nhip 4.
Cang kéo thép CDC cho doan dam G1.

Lap da gido, van khuon doan ddm G2, L=35.5m tai nhip 5.
Cang kéo thép CDC cho doan dam G2.

Lap da gido, van khuon doan dim G3, L=35.5m tai nhip 3.
Cang kéo thép CDC cho doan dam G3.

Lap da gido, van khuon doan dam G4, L=35m tai nhip 6.
Cang kéo thép CDC cho doan dam G4.

Lap da gido, van khuon doan dam G5, L=35m tai nhip 2.
Cang kéo thép CDC cho doan dam GS5.

Lap da gido, van khuon doan dam G6, L=19m tai nhip 7.
Cang kéo thép CDC cho doan dam G6.

Lap da gido, van khuon doan ddim G7, L=19m tai nhip 1.
Cang kéo thép CDC cho doan dam G7.

3.3.3. THI CONG NHIP CAU NHANH CV1, CV2

Dam c4u cta nhdanh CV1 dugc thi cong dan timg nhip tix phia tru T4 ctia ciu chinh vé
phia mo M3.

Cac budc thi cong tirng nhip nhu thi cong nhip cau chinh.

Cac budc thi cong tung nhip nhu thi cong nhip chinh
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