NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

CHUONG S8 THIETKE CAU

8.1 Cac diéu kién thiét ké

8.1.1 Cac diéu kién co ban

e Kiéucau . Cau Bé tong DUL

e Kiéu két cau : Damhop lien tyc DUL  (ngoai trir Cau Séng Cam)

e Chiéu dai cau © 4433.7m + 490.0m + 519.2m (ngoai trir Cau Séng Cam)
e Tiéu chuan dudng : Duong 6 t6 cap 111, dong bang

e Téc do thiét ké . 80km/h

e Hoat tai . AASHTO LRFD

e C4u tao theo mit cit ngang

16000
500500 3500 ) 3500 ¢ 3500 ) 3500 500500
A
Q2 R
u A

Ngudn: Poan nghién ciu

Hinh 8.1.1-1 C4u tao mét cét ngang phan trén

e Déc doc : nho hon 5.0%
e Déc ngang : 2.0%
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8.1.2  Vatliéu str dung
8.1.2.1 Két clu phan trén

e Bé tong dam chu : ock = 40N/mm?  [cho cau chinh]
: ock = 40, 50N/mm? [cho cau dan]
e Cét thép thuong : SD345

e B0 cap DUL: 19S15.2 [bén trong Cau chinh, bén ngoai Cau dan] SWPR7BL
: 12515.2 [bén trong Cau dan] SWPR7BL
: 1528.6 [theo phuong ngang cho Cau chinh va Cau dan] SWPR19BL
: 7S12.7 [bén trong Cau Séng Cam] SWPR7BL
: 1519.3 [theo phuong ngang cho Cau Séng Cam] SWPR19L
Bang 8.1.2-1 Chi dan ky thuat cho cap DUL

Cép theo phuong doc Cap theo phuong ngang | (N/ mmz)

19515.2 125815.2 7512.7 1528.6 1S19.3

SWPR7BL | SWPR7BL | SWPR7BL | SWPR19L | SWPR19L

Cuong d6 chiu kéo gidi

han 1850.0 1850.0 1850.0 1800.0 1800.0

Cuong d6 chay 1600.0 1600.0 1600.0 1500.0 1500.0

Cuong d6 |Trong qué
chiu Kkéo |trinh céng 1440.0 1440.0 1440.0 1350.0 1350.0 0.96py
cho phép |[kéo

Sau qua
trinh  cing | 1295.0 1295.0 1295.0 1260.0 12600 | 0.70pu
kéo
Tal - tong | 44900 1110.0 1110.0 1080.0 10800 | 0.60pu
thiet ké

Ghi ch JSHB-2002, JIS 3536-1999

Ngudn: Poan nghién ciu

8.1.2.2 K&t cau dwéiva Mong

e Bétong: : ock =40, 28N/mm2  [cho Két cau phan duéi]
: ock = 30N/mm2 [cho coc]

e Cbitthép : SD345

e Coc éng thép : SKK400

e Cocvanthép : SKY400, SKY490
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8.1.3  Cac diéu kién vé tai trong thiét ké

(1) Trong lwgng ban than

Trong lwong ban than cua bé tong cbt thép 24.50 kN/m?

Trong luong ban than cua thép két cdu 77.01 kN/m?

(2) Tinh tai b6 sung

a) Trong lugng bé mat bi mai mon:
Lan giao théng:
7.0 cm asphalt + 0.4 cm mang chéng tham nwéc: 2250  kg/m®
Déi véi cdu B=16.0m:
0.074m x 15.0m x (2250 x 0.00981 kN/m®)=24.5 kN/m
b) B via va lan can bén:
Giai phén céch bé tong + lan can thép:
0.31m? x 2 x 24.5kN/m? + 5.0kN/m=20.2 kN/m
¢) Tinh tai phan cong viéc khéc:
(dén giao thong, thoat nuwdce ...)=2.20 KN/m duoc gia dinh

Tong tinh tii bo sung =46.9 KN/m
(3)  Hoat tii

Hoat tai xe trén dwong trén cau hoic két cdu ngau nhién, dwoc chi dinh HL-93, phai bao gom t6 hop
cua:
e Xe tai thiét ké hoac Tandem thiét ké, va

e Taitrong lan thiét ké
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Design Truck

T
V2=431t09.0m

1

145kN
y 12m
Design
Tandem - 5 S
110kN 110kN
9.3 KN/m
v v v N v v V¥ Vv
e e e i
Design 2 Trucks - 15m
4.3m 43m 15.0m 430m ) 43m
Y A
s s s e
35kN 145kN 145kN 35kN 145kN 145kN

Ngudn: 22TCN 272-05
Hinh 8.1.3-1 Cac diéu kién ctia Tinh tai

Tai trong dong cho phép IM ciia phuong tién giao thong dugc st dung nhu Bang dudi day.

Bang 8.1.3-1 Tai trong dong cho phép

Thanh phan IM

M&i ndi ban mat cau — toan bd cac trang théi
gidi han 75%

Toan bo cac thanh phan khéc

o Trang théi gidi han gy va méi 15%

e Toan bé trang thai gii han khac 25%
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Nguén: Poan nghién cu . . )
Tai trong dong cho phép khong can ap dung cho thanh phan méng nam bén dudi cao d6 mat
dat.

Trir khi ¢6 quy dinh kh&c, luc bién danh huong sé lon hon nhw dudi day:

e Anh huong caa tandem thiét ké dwoc t6 hop véi anh hudng tai trong lan thiét ké, hoac

e Anh husng cua mat xe tai thiét ké véi tryc bién di t6 hop véi anh huong cua tai trong lan
thiét ké, va

e Cahai md men am giita c4c diém udn dudi tai trong phan bé déu trén toan nhip, va chi phan
lyc try bén trong, 90% anh huong cua hai xe tai thiét ké véi khoang céch téi thiéu 1a 15 000
mm gifta truc tredc cua mot xe tai va truc sau cia mét xe tai khac, té hop véi 90% anh
huang tai trong lan thiét ké. Khoang céch giira cac truc 145 000-N caa mdi xe tai s& dugc
lay 12 4300 mm.

Heé s6 xuat hién nhiéu “m” cho hoat ta.

Bang 8.1.3-2 Hé sé xuét hién nhiéu

S6 lan chiu tai Hé s6 xuat hién nhiéu “m”
1 1.20
2 1.00
3 0.85
>3 0.65

Ngudn: Poan nghién ciu
(4) Taitrong hdm

Tai trong ham dwoc ldy 25% trong lwong truc cua xe tai thiét ké hoac tandem thiét ké. Tai trong hdm
nay dugc dit ¢ tit ca cac lan thiét ké co xét t6i chat tai theo Pidu 3.6.1.1.1 va lan ¢ luu lwong giao
théng di theo hudng twong tw. Cac luc nay dwoc gia dinh hoat dong theo phwong ngang véi khoang
cach 1800 mm trén bé mat duong theo phuong doc a nguyén nhan anh huong cua lyc bién. Toan b
lan thiét ké s& duoc chat tai dong thoi ddi véi cau va trg thanh mot hudng trong tuong lai. Hé s6 xuét
hién nhiéu duoc quy dinh trong Piéu 3.6.1.1.2 & dwoc &p dung.

Déi véi cau B=15.7m:
Téng s6 lan giao thong:
Ham lam tron (14.00m/3.5m , 0)=4 lan dbi Vi an toan

1

Hé sb xuat hién nhiéu “m”=0.65

25% cua xe tai thiét ké hoidc xe hai cau thiét ké
25% x 4 lan x (35+145*2)kN x 0.65=211.25 kN

25% X 4 1an x (110*2)kN x 0.65=143.0 kN
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(5) Taitrong nhiét do

1) Nhiét d6 dong nhat:

Céc dit ligu do lwong da ghi lai tai Tram Hon Dau tir 1984 dén 2008 dat tai P Son, thanh phd Hai
Ph(‘)ng,’dﬁ dqqc thu thap va r)ghién ciru thong Igé da dugc tien hanh dé dat duoc nhiét d6 khéng khi toi
da va toi thiéu phu hop véi tan suat 100 ndm doi vai cong treong.

Mau phan bé d dugc s dung cho phan tich théng ké 1a “Kiéu phan b 111 Log Pearson™.
Két qua trinh bay trong Bang dudi day.
Xem xét két qua, bién do nhiét do thiét ké dwoc xac dinh 1 40 do Celsius.

Bang 8.1.3-3 Bién do nhiét do (do Celsius)

Ghi chép tir Tan suat 20 ndm | Tan suat 33nam | Tan suat 100 nim
1984-2008
Nhiét d6 t6i da 38.7 38.45 38.79 39.46
Nhiét do toi thiéu 6.6 4.11 3.35 1.76
Bién do nhiét do 32.1 34.34 35.44 37.7

Ngudn: Poan nghién ciu

2) Nhiét do Gradient:

Gradient duwong Gradient &m
P | T
mcﬁ T2 7 7f’m
ol T I s
T1=23°C T1=-7C
T2=6° C T2=-1°C
T3=3" C T3= 0° C
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(6) Taitrong gio
1) Tai trong gio tinh:

Cau dat ¢ thanh phé Hai Phong. Theo TCVN 2737-1995 — Phy luc E, ciu nam trong khu vuc gié IV.
Theo 22TCN-272-05, doan 3.8.1:

Vin téc gio thiét ké V = S.Vg trong d6 Vg =59.0 m/s
Vg — van tc gio giat 3 gidy véi tan suat 100 ndm co thé duoc trinh bay trong Bang dudi déy:

Bang 8.1.3-4 Van téc gi6

Khu vuc gio Vg (m/s)
| 38
I 45
i 53
v 59

Nguon: TCVN 2737-1995
S — hé s6 hiéu chinh khu vyc gi6 va cao d6 ban mat cau cé thé trinh bay trong Bang duéi day:

Bang 8.1.3-5 Hé sé hiéu chinh khu virc gié va cao do

Cao do ba’{n mat céq trén Pham vi 16 ra Rf,rr]g, khu vuc nha q Vai D‘ién tich nha véi
pham vi nén hoac bé mat chiéu cao cdy, nha toi da | chieu cao nha > 10m
nuGe la 10m

10 1.09 1.00 0.81

20 1.14 1.06 0.89

30 1.17 1.10 0.94

40 1.20 1.13 0.98

50 1.21 1.16 1.01

Ngudn: 22TCN 272-05
Cao dd ban mat cau trén pham vi nén — pham vi 16 ra Hee=23.2m

Ap lyc gié theo phuong ngang Pp = 0.0006 V2 C4 > 1.8 (kN/m2)
Cq hé sb can tré phu thudc vao ty 18 b/d

b— bé rong téng thé giira cac lan can

d— chiéu cao két ciu phan trén bao gom tuong chian mai dic

Déi véi cau B=15.00m:
b=15.00m
d= (7.5+3.2)/2+1= 6.35m
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S= 117
b/d =15.00/6.35=  2.36
Cd = 1.34

Pp = 0.0006 x (59.0 x 1.17)* x 1.34=4.1 kN/m?
Tai trong gid theo phrong ngang = 4.1%6.35 =26.1 KN/m
Tai trong gid theo phuong doc = 25%*26.1 = 6.5 KN/m
Déi vdi cac tru:
Cs =19
Pp = 0.0006 x (59.0 x 1.17)*x 1.9= 5.43 kN/m?

2) Taitrong gi6 1én phuong tién giao thong:

Déi vai t6 hop cuong do 111, tai trong gio 1én phuong tién giao thong va 1én két ciu duoc xem xét
dong thoi (van téc gié 25m/s). Tai trong gié 1én phuong tién giao thong theo phuwong ngang 1a 1.5
kN/m & chiéu cao 1.8m tir bé mit asphalt. Tai trong gi6 1én phwong tién giao théng theo phuwong doc
14 0.75 KN/m & chiéu cao 1.8m tir bé mit asphalt.

(7) Dong dat
1) Hé sé giatdc, hé sé hién trwong va phan ing quang pho:

Nhw ban d6 phan bé dong dat cu Viét Nam trong 22TCN-221-95, cau nam & vi tri khu vuc dong dat
cap 7 theo pham vi MSK-64. Theo 22TCN-272-05 doan 3.10.4, hién truong thi cdng cua Cau nam & vi
tri khu vire dong dat s 2. V6i 0.09 <A< 0.19.

Bang 8.1.3-6 Gia toc va khu virc dong déat

Hé sé gia toc Khu vic dong dat Pham vi MSK-64
A<0.09 1 Cap<6.3
0.09 <A <0.19 2 6.5<cip<7.5
0.19<A<0.29 3 75<cip<8

Ngudn: 22TCN 272-05

Theo “Tiéu chuan dong dat TCXDVN375-2006 ", hé sb gia toedinh nén A=0.1291g.
Hé s cong tredng S: theo khao sat dia chat, logi trdc dec dat 1a 11

Bang 8.1.3-7 Hé sé céng trudng

Kiéu tric doc dat

Hé sb cong truong
I I Il v

S 1.0 1.2 1.5 2.0
Nguon: 22TCN 272-05, Poan nghién ctu
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Phan ting quang pho thict ké dong dat doi vdi trac doc dat loai I1l cho cau dugc quy dinh trong tiéu
chuan k¥ thuat cho thiét ké cau 22TCN-272-05.

Phan ng quang phd:

Ngudn: 22TCN 272-05
Hinh 8.1.3-2 Phan trng quang phé

2)  Hé s hiéu chinh phan tng:

Boi vi tinh quan trong cua péu — Tiéu chi quan trgng, hé s6 higu chinh phan tng duoc trinh bay trong
Bang dudi day dugc dé xuat cho thiét ke.

Bang 8.1.3-8 Hé sé hiéu chinh phan &ng

Céc thanh phan R
Cot don 15
Nhiéu cot cong 1.5
Noi: cac cot, céc try, hoac try udn cong téi xa
mii hodc két cau phan trén, cét hoac tru cho 1.0
mong.
Céc méng 1.0

Ngudn: 22TCN 272-05, Poan nghién citu

3) Ty lé giam chan:
Ty 1& giam chan ddi véi cac phan két cau 1a 5%.

4) Phantich:
Pia chin duoc x4c dinh bing phan tich quang phé phan ing dan hdi. S6 lwong cac trang thai trong

phan tich phai du dé cé dugc mét lugng tham gia khoang 85-90%. Mat do phd phan trong img dia
chan dugc xac dinh theo muc 3.10.6 cua 22TCN-272-05. T6 hop cén bac hai day du (CQC) dugc sir
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dgng. Su két hop hiéu eng luc lvong dia Qhén theo cac hu('ypg khac nhau duoc s dung nhu sau: 100%
doi vai mot trong cac hwdng vudng goc két hop vai 30% doi véi hudng vudng goc khac.

Bién phap trang thai quang phé phan ung — don duoc sir dung dé kiém tra két qua.

5) Déanh gia su phan ra:

Su phén ré 1a mot hién twong xay ra do mat do bén cit do giam wng suat hidu dung tir viéc phat sinh
&p luc 16 rdng qua Ién trong dat pha cat. Nguy co phén rd s§ duoc tinh trén trén co s¢ nhitng phat hién
tir viée diéu tra dat. DS véi mot 16p cat phil sa co tat ca trong ba diéu kién sau day thi s3 tién hanh
danh gia sy phén ra:

e |6p dat bdo hoa c6 mic nuéc ngam cao hon 10m dudi mat dit va nam ¢ do sau hon 20m dudi
mat dat.

e I6p dat c6 ham lwgng min (FC) 35% hoic it hon, hodc lép dat ¢ chi sb déo I, thap hon 15,
ngay ca khi FC Ién hon 35%.

e 16p dét c6 kich thudc hat binh quan (Dsp) nho hon 10mm va kich thwdéc hat 10% vuot qua trén
duong cong phan loai (Dyo) thap hon Imm.

Khi sy phan ra dugc udc tinh trong cac l6p xung quanh méng, do bén chéng lyc ngang s& dugc giam
xuong trong thict ké mong.

(8) Luc va dap cua xe

MJ va tru cau ndm céch mép cua dudng xe chay 9m hogc trong pham vi 15m so véi tim dwong sit
phai dugc thiét ké cho mét luc tinh twong dwong vdi 1800kN. Luc nay duoc gia dinh cho mét tac
doéng tir bat ky hudng ngang nao trén bé mat vai khoang cach trén mat dat 1,2m.

(9) Luyc va dap tau thuyén
1) Tau thiét ké: 1000DWT
2) Tbc do va dap thiét ké: 3.5 m/s
3) Luc va dap tau thuyén Ién tru: PS= 1.2*10°V(DWT)**=13,100kN
1) Thiét ké tau: 1000DWT
2) Luc va dap tau thuyén: 3,5 m/s
3) Luc va déap tau thuyén Ién tru: PS = 1,2 * 105V (DWT) 0,5 = 13.100 kN

(10) Tai trong lun

Tai trong lGn gay ra do lan khdng dong nhat gitra cac tru va md dbi vai cac nhip lién tuc, gia tri IGn
duoc gia dinh la 20mm cho ting tru hodc mo cau. Mot so ket hop giita lun khong dong nhat dugc xem
xét doi vai trudng hop khéng thuan loi.

(11) Co ngdt va tir bién

Tac dong cua co ngoét va tir bién dwa theo md hinh CEB-FIB trong diéu 5.4.2.3 cua 22TCN272-05,
dua vao do am, xdy dung ding tién dd, kich thudc va két cau cua vit liéu dic trung. D6 am trung binh
hang nam cho m6 hinh CEB-FIB la 80%.
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8.1.4  Hé sb diéu chinh tai trong va té hop tai trong
(1)  Hé sb diéu chinh tai trong

M®i thanh phan va két ndi phai dap ung phwong trinh nhu dudi day cho mdi trang thai giéi han, trix
truong hop quy dinh. Di véi trang thai gisi han st dung va trang théi gici han  dic biét, hé sb khang
s& duoc lay 1a 1,0; ngoai trir dbi vai bu 16ng va cho céc cot bé tong trong viing dia chan 3 va 4. Tét ca
c4c trang théi gigi han dugc coi 1a ¢ tim quan trong nhu nhau.

2ni.yi. Qi £ ¢.Rn=Rr

Trong do:

ni:hé sé diéu chinh tai trong
vi:hé sé tai trong
:hé sb khang

Qi: luc tac déng

Rn: sirc khang danh dinh

Rr: sic khang da nhan hé s6

D4i véi cAc tai trong ma gid tri 16n nhat caa yi 1a pht hop:mi = np X Mg X m; = 0.95
D4 véi cAc tai trong ma gid tri nho nhét cua yi 1a pht hop:ni = 1/(np X nr X 1) < 1.0

D4i véi cau nay:

Bang 8.1.4-1 Hé s diéu chinh tai trong

Heé sé Ky hiéu | Trang thai giéi han Tri s6

, , . Cuong do 1.0

Hé so lién quan dén dd ben kéo b
Khac 1.0
. , Cuong d6 1.0

Hé s6 lién quan dén dé du thira MR
Khac 1.0
. L Cuong d6 1.0

Hé so lién quan dén tam quan trong khai thac m
Khac 1.0

Ngudn: Poan nghién ciu
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(2) Té hop tai trong

Céc tb hop tai trong thiét ké:

Bang 8.1.4-2 T6 hop tai trong

T6 hop tai LL
trong IM
o CE TU
'\t"jk:‘('y;” DC | DW | BR | WS |wL | CR | TG | SE | EQ | cv
PL SH
Trang thai gidi LS
han EL
Khai théc- | Combl| 1.00 | 1.00 | 1.00 | 0.30 | 1.00 | 1.00 | 050 | 1.00 | - -
Khai thac- 111 | Comb2 | 1.00 | 1.00 | 0.80 [ 0.30 | 1.00 | 1.00 | 0.50 | 1.00 | - -
Cuong dé-1 | Comb3| 125 | 150 | 175 | - - | 050 - 100 | - -
Cuong d6-11 | Comb4 | 125 | 150 | 135 | - - | 050 - 100 | - -
Cuong d6 - 111 | Comb5| 125 | 150 | - | 140 | - | 050 - | 100 | - -
Cuong d6 - IV | Comb6 | 150 | 150 | - - - | 050 - - - -
Cuong @5 -V | Comb7 | 1.25 | 1.50 | 1.35 | 0.40 | 1.00 | 0.50 - 100 | - -
Dic biét - 1 Comb8 | 1.25 | 1.50 | 0.50 | - - - - 100 | -
Dic biét - 11 Comb9 | 1.25 | 1.50 | 0.50 | - - - - - | 1.00
Trong dé:
DC Tinh tai TG Gradient nhiét do
DW Tinh tai mat duong TU  Nhiét do dong nhat
BR Lwc hdm WA  Ap luc nuéc
IM Tai trong anh huéng WL  Tai trong gi¢ 1én xe
LL Hoat tai WS Tai trong gi6 lén két cau
PL Tai trong bo hanh EQ  Déng dit
SE Lun CT Luc va dap xe
CR Tu bién EL  Luc bi déng tich liy
SH Co ngot

Ngudn: 22TCN272-05, Poan nghién citu

Céc tai trong khac, vi du nhw 4p lyc dét theo phuong ngang (EH), tai trong gia tai dat (E) tai trong
ding tir tinh tai cua dat dap (EV) duoc dung dé thiét ké két cau dudi, cac hé s6 tai nay tuan theo Tiéu

chuan thiét ké cau 22TCN 272-05.
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Lép bé tbng bao vé
Khéi niém co ban vé bao vé cbt thép va b6 cap DUL dwoc tudn theo tiéu chuan Viét nam (Muc 5123
cua 22 TCN-272-05 va Bang 1 trong Muc 4 TCXDVN327:2004), va lép bao vé bé téng duoc kien

nghi nhu sau:
Bang 8.1.4-3 Lép bé tong bao vé téi thiéu
Schematic 22TCN-272-05 TCXDVN327:2004 Adopt
PC Outside (Coastal) Outside (Above water level, sea | Outside
W\ater proof Membrane &Paverent water)
Box 75mm * 0.8 = 60mm 60mm

Girder

40mm-+additional 20mm  for

(WIC <0.4) longer life =  6omm | (Fc=50MPa)
(f’c=50MPa*)

Inside N/A Inside

40mm * 0.8=32mm 40mm

(W/C<0.4)

Pier Main Bar (Coastal) Main Bar Main Bar
(above 75mm (0.4<W/C<0.5) | Cover for Stirrup + 12mm [ 72mm
Highest =60mm+12mm=72mm

High (f’c=40MPa*)
Water
Level) Stirrup Stirrups (Above water level, sea | Stirrup

water)
75mm-12mm= 63mm 60mm
60mm
(f’c=40MPa*)
(f’c = 30MPa + additional 10MPa
for longer life =40MPa*)

Pier Main Bar Main Bar Main Bar
(Under (Direct Exposure to | Cover for Stirrup + 12mm 102mm
Highest Salt Water)

High =90 + 12 = 102mm (f’c=50MPa*)
Water 100mm
Level) (0.4<W/C<0.5)

Stirrup Stirrups(Variable Water Level) Stirrup
10mm - 12mm 70mm + additional 20mm for 90mm
longer life=90mm
=88mm (f’c=50MPa*)
(f’c=40MPa+additional 10MPa
for longer life=50MPa*)
Foundati i J/ Main Bar Main Bar Main Bar
on
LA S (Direct Exposure to | Cover for Stirrup + 12mm 100mm
Salt Water
100 8 ) =70 + 12 =82mm
) 100mm
(0.4<W/C<0.5)
()
Stirrup Stirrups Stirrup
10mm-12mm=88mm (Submerged) 88mm

50mm-+additional 20mm  for
longer life=70mm

(f’c=30MPa+additional 10MPa

for longer life=40MPa*)

*f>c dwoc dua trén mau tru
Ngudn: Doan Nghién ctu
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Diéu kién Hién truong

8.14.2

Diéu kién dat nén

Céc diéu kién nén dé Nghién cuu chi tiét duoc trinh bay trong cac bang va phan minh hoc dudi day.
Lép da phong héa dwoc coi 1a tang chiu luc dwoc phan bé ¢ dé sau tir E.L.-40.0m téi E.L.-50.0m, va
co 16p bé mit day ndi bat vai lop sét trén cang. Diac biét, 16p sét thu cam dwoc phan bé day tir bé mat
nén dén GL-15m, trong do chi s6 N tir 0 dén 2 s& bi anh huwong boi xay ra cb két.

Bang 8.1.4-4 Di¥ liéu thiét ké tai 16 khoan NoBB7

b0 TR LTS TN,

/
Y ZZ

Wet Densit Wet Densit - Horizontal spring
Layer Name | Soil Type] Average| above the water | under the water | Shear Strength | Internal IiI’ICtIOFI constant
N-value level level C (kN/m2) o( °) aEo (kKNm2)®)
y (KN/m3) y (kN/m3)
2 Sand 3 19.0 10.0 - 21.0 8400
3 Clay 2 17.0 8.0 15.0 - 5600
4 Clay 6 18.0 9.0 25.0 - 16800
5 Sand 11 20.0 11.0 - 25.0 30800
6 Clay 12 20.0 11.0 60.0 - 33600
L6-1 Sand 26 20.0 11.0 - 30.0 72800
7A Clay 4 18.0 9.0 25.0 - 11200
7B Clay 7 18.0 9.0 30.0 - 19600
8 Clay 15 19.0 10.0 60.0 - 42000
9 Clay 7 18.0 9.0 30.0 - 19600
L 10A-1 Clay 10 19.0 10.0 60.0 (1) - 28000
L 10A-3 Clay 6 19.0 10.0 36.0 (1) - 16800
10A Sand 21 20.0 11.0 - 35.0 58800
10B Sand 38 21.0 12.0 - 40.0 106400
11 Clay 18 20.0 11.0 120.0 - 50400
12A Clay 50 21.0 12.0 600.0 (2 - 140000
12B Clay 50 26.0 17.0 600.0 (2 - 140000
¥ Note
(1) According to Terzaghi and Peck(qu=12.5N->Cu=6N)
(2) Adopt the minimum value among 12A and 12B from Rock Test(Unconfined Strength)
Cu=qu/2
(3)According to JSHB-2002
2800x(Averag®l-value)
Nguon: Doan Nghién ciu
Soft Clay Weathered Rock
e
y L 1/ / L
L e Z Z 7 //

Ngudn: Doan Nghién ctu

Hinh 8.1.4-1 M4t cat dia chéat

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-14




NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

8.1.4.3 Chiéu cao két cau va Pd sau nwéc bién
Bang sau day tong hop chiéu cao tru va do sau nwdc bién véi phan loai thiét ké cho kiéu cau dan va
cau chinh.
Bang 8.1.4-5 Chiéu cao tru va d6 sau nwéc bién
. Pier Height*| Column | Water depth . Pier Height*| Column | Water depth
Pier No. m)  |Heigt m)| m) Pier No. m)  |reight m)| (m)
P1 6.0 35 2.54 P45 10.0 75 3.48
P2 75 5.0 2.67 P46 105 8.0 3.50
P3 8.5 6.0 2.65 P47 105 8.0 3.51
P4 8.5 6.0 2.70 P48 105 8.0 3.42
P5 8.5 6.0 2.58 P49 105 8.0 3.31
P6 8.5 6.0 2.60 P50 15.0 125 7.51
P7 9.0 6.5 2.66 P51 15.0 125 7.51
P8 9.5 7.0 2.69 P52 155 13.0 7.51
P9 10.0 7.5 2.71 P53 155 13.0 7.51
P10 10.0 7.5 2.81 P54 15.0 125 7.51
P11 105 8.0 2.92 P55 15.0 125 7.51
P12 105 8.0 3.18 P56 15.0 125 7.51
P13 105 8.0 3.28 P57 15.0 125 7.51
P14 105 8.0 3.25 P58 145 12.0 7.51
P15 10.0 7.5 3.15 P59 145 12.0 2.55
P16 10.0 7.5 3.16 P60 14.0 115 2.55
P17 10.0 7.5 3.19 P61 14.0 115 7.51
P18 10.0 7.5 3.25 P62 14.0 115 7.51
P19 9.5 7.0 3.27 P63 14.0 115 7.51
P20 9.5 7.0 3.27 P64 135 11.0 7.51
P21 9.5 7.0 3.29 P65 135 11.0 7.51
P22 9.0 6.5 3.32 P66 135 11.0 7.51
P23 9.0 6.5 3.37 P67 13.0 105 7.51
P24 9.0 6.5 3.39 P68 13.0 105 7.51
P25 8.5 6.0 3.46 P69 13.0 105 7.51
P26 8.5 6.0 3.50 P70 14.0 115 7.51
P27 8.5 6.0 3.46 P71 15.0 125 7.51
P28 8.5 6.0 3.48 P72 16.5 14.0 7.51
P29 8.5 6.0 3.44 P73 18.5 16.0 7.51
P30 8.5 6.0 3.61 P74 20.0 175 7.51
P31 8.5 6.0 3.64 P75 215 19.0 7.51
P32 8.5 6.0 3.71 P76 235 21.0 6.94
P33 8.5 6.0 3.78 P77 27.0 24.5 8.67
P34 8.5 6.0 3.79 P78 28.0 25.5 10.80
P35 8.5 6.0 3.77 P79 20.0 175 11.53
P36 9.0 6.5 3.82 P80 19.0 16.5 11.13
P37 9.0 6.5 3.71 P81 17.0 145 9.98
P38 9.0 6.5 3.65 P82 17.0 145 7.87
P39 9.5 7.0 3.65 P83 135 11.0 3.75
P40 9.5 7.0 3.64 P84 105 8.0 2.42
P41 9.5 7.0 3.62 P85 8.5 6.0 2.11
P42 9.5 7.0 3.58 P86 7.5 5.0 1.84
P43 10.0 7.5 351 P87 6.0 35 1.46
P44 10.0 75 3.50
*ner Feight : (Olum + Hle Gp Right

Ngudn: Poan Nghién ctru

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
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8.1.4.4 DO sau xoi thiét ké
1) Cong huong cua Phuong phap Phan tich cau thanh xo6i

Chiéu sau x6i cuc bd duoc xét bai “Théng tw Cong trinh Thay lyc s6 18 (FHWA NHI 01-001,
thang 05/2001), va x6i n6i chung dwgc nghién ciru theo NCKT.

CAu tao try t6 hop dwoc minh hoa trong Hinh 8.1.5-2. Piéu nay lién quan dén viéc xac dinh sw
bién thién. Luu v rang bé coc c6 thé duoc dat bén trén mat nudc, bang véi bé mat nudc, dudi
nuéc hoic dudi 1ong séng. Vi tri b coc ¢ thé 1a tir két qua nghién ciru hodc do qué trinh xubng
cap lau dai/ hodc do x6i néi chung. Nhém coc theo minh hoa la théng nhat vé hang va cot. Biéu
nay cd thé khéng phai luén luén 1a nhw vay. Try d& cau & nhitng chd ¢6 nhiéu ludng dong chay
viéc thiét ké co thé doi hoi bé tri cac nhém coc mot cach té hop hon. Bé bé tri nhém coc mét
céch t6 hop hon, cac phuong phap phén tich trong sb tay nay c6 thé cho dé sau x6i Ién hon hoic
nho hon.

Ngudn: Chuong 6, FHWA NHI01-001

Hinh 8.1.4-2 M6 hinh xac dinh cac céu tao x6i cho tru phtrc hop

Su bién thién dwoc minh hoa trong Hinh 8.1.5-2 va céc cac thay déi khac trong tinh toan 1a nhu
sau:

f = Khoang cach tir mép phia treéc cia bé coc hoic méng coc dén tru, m

h, = Chiéu cao bé coc trén 10ng séng tai thoi diém bét dau tinh toan, m

h, = ho + T = chiéu cao than tru phia trén day bién trudc khi x4i, m

h, = ho +ys pie/2 = chiéu cao bé coc sau khi x6i than tru dwgc tinh, m

hs = ho + ys yiel/2 + Y5 /2 = chi€u cao nhom coc sau khi thén tru va x6i bé coc duoc tinh todn, m
S = Khoang tréng giita céc than coc, tir tim coc t6i tim coc, m

T = Chiéu day bé coc hoic méng coc, m

y1 = Chiéu sau dong téi khi bat dau tinh toan, m

Y2 = Y1 +YS pie/2 = Chiéu sdu dong dwoc diéu chinh dé tinh toan bé coc, m

Y3 = Y1 +YS pied2 + ySpd/2 = Chiéu dau dong chay dwoc didu chinh dé tinh nhém coc, m
V; = Van tdc téi khi bat dau tinh toan, m/sec

V, = VA1(y1ly,) = Van tdc diéu chinh dé tinh bé coc , m/sec

Vs = VA(ylys) = Van tde diéu chinh dé tinh nhém coc, m/sec

Téng x0i tir viéc cong cac hop phan xo6i dugc tinh nhu sau:
YS = YSpier +YS pc t YS pg

Trong do:
ys = Téng chiéu s&u x0i, m

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.
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YS pier = Thanh phan x6i dbi véi than try trong dong chay, m
ys pe = Thanh phan x6i déi véi bé hoac mong coc trong dong chay, m

YS pg = Thanh phan x6i ddi véi cac coc 16 trén dong chay, m
2)  DAdi véi x0i & try
Can tinh hgp phan chiéu sau xai than tru xay ra khi bé hogc méng coc trong dong chay va than
tru tdy thudc vao chiéu sau va van toc day du cua dong chay dé tao ra x0i. Viéc tinh toan ban dau

1a wéc tinh do X0, y spier, cho tru du chidu sau c6 chiéu rong va chiéu dai than tru 1am cong thic
tinh co s& cho tru.

y a 0.65 V 0.43
spier pier 1

" Koo 2.0K1K2K3K4[ " ] [\/g_yl]
Trong do:

Trong do:

y spier = CAu thanh x6i tai than try trong dong chay, m

y1 =Do sau dong chay tryc tiép phan dau trén caa try, m

K npier= H8 s6 tinh toan chiéu cao than try trén day bién va hé sé che chin bai khoang cach nhd
ra cua mii coc "f" phia triréc than try (Hinh 8.1.5-2)

K1 =Hg sé hiéu chinh hinh dang miii tru tir hinh 8.1.5-3 va Bang 8.1.5-3 (6.1)
K2 =Hg sé hiéu chinh gdc tan cong caa dong chay tir Bang 8.1.5-3(6.2)
K s =Hg sé hiéu chinh diéu kién day bién bang Bang 8.1.5-3(6.3)

K4 =H& sb hiéu chinh I6p bao phu bang kich ¢& vat liéu day bién (D50<2mm or D95< 20mm,
then K4=1)

a = Chiéurdngtry, m
V1 =Van téc trung binh cua dong chay tryc tiép phia dau try, m/s
g = Giatbc trong lyc (9.81 m/s)

Bang 8.1.4-6 Hé sé diéu chinh cho xdi tru

Ngudn: Chuong 6, FHWA NHI01-001
Hinh 8.1.4-3 Ty xuét x6i cla try bj treo.

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-17



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

Ngudn: Chuong 6, FHWA NHI01-001
Hinh 8.1.4-4 Céac hinh dang try thong thwdng

3) Déi véi x6i bé coc
Nhu mé ta dudi day, 6 hai truong hop xem xét du tinh x6i do bé coc (hoic méng coc).
Trudng hop 1: Déay bé coc & phia trén day bién va trong dong chay theo thiét ké hoic sau khi day

bién dwoc ha thap do x6i gay ra bei bo phan than tru . Chién lwoc 1 giam do rong bé coc, a, toi
chiéu rong tru cang co6 du do sau twong duong , ax,., dung Hinh 8.3.5-5.

y a* 0.65 V 0.43
ﬂ:2.0K1K2K3K4KW[ p°) [ 2]

Y2 Y2 \/&

T = Chiéu réng bé coc 16 trén dong chay, m
h2= ho+yspier/21 m . .
Yo = Y1 + Yspier2, = chiéu sau dong chéy diéu chinh, m
V, = Vi(y1ly,) = toc dé dong chay diéu chinh, m/s
Trong do:
h, = Chiéu cao ban dau cua bé try trén day, m
y: = Chiéu sau dong chay ban dau khi bt dau tinh toan truée khi c6 x6i, m
Ys pier = hop phan sau x6i than try, m

V; = Van tdc téi ban dau khi bat dau tinh toan , m/s

Ngudn: Chuong 6, FHWA NHI 01-001

Hinh 8.1.4-5 Chiéu réng twong dwong clia bé coc

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
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Truong hop 2: Pay bé coc hodc méng coc 14 trén hodc dudi day bién. Muc dich 1a dé xi 1y bé
coc hodc moéng 16 thién nhw tru ngan trong suoi c6 dé sidu nong twong duong tGi chiéu cao tinh
ta1 dinh mong coc bén trén day. Phan dong chay chay qua dinh bé coc hoic mong coc la khong
tinh dén.

0.43

0.65 V
a
Yape _ 2.0K1K2K3K4[i] f
f

Yi \/E

4)  Dbi véi x6i nhém coc
Nghién ctu cua Salim va Jones va cua Smith lam co so dé xéac dinh do séu x6i nhém coc bing
viéc xem xét khoang trong gitta cac coc, so lugng hang coc va hé so chicu cao dé tinh chicu dai
coc 16 trén dong chay.
Chiéu rong hiéu qua cua tru c6 du Chleu sau twong dwong la ket qua cua phep chiéu chiéu rong
coc nhan véi hé s6 khoang trong va hé sb cac hang coc duoc sap xép.

@pg = 8proj Ksp Kim
trong do:
aproj = GOp chiéu rong cua phép chiéu khong chong nhau caa cac coc
Ks, = Hé s6 khoang tréng coc (Hinh 8.1.5-6)
K = Hé sb s6 hang coc duoc bé tri, m, (Hinh 8.1.5-7)
K = 1.0 cho nhdém coc bi xién hoic bi léch

o/a

Ngudn: Chuong 6, FHWA NHI 01-001
Hinh 8.1.4-6 Hé sb khoang cach coc  Hinh 8.1.4-7 Hé sé diéu chinh sé hang dwoc sap xép

Phuong trinh x61 cho nhém coc ¢ thé duoc viét nhu sau:

y a* 0.65 Vv 0.43
P -K hpgZOKKK[ pg] 3
Y3 Y \0Y3
Trong do:

Kn pg = H& s6 chiéu cao nhém coc trong Hinh 8.1.4-8
h3 = hO + )/spier/2 + Ys pc/2
Ys=YVY1 + y spier/2 + )/spc/2

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
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V3 =V (Yilys)

Ngudn: Chuong 6, FHWA NHI 01-001

Hinh 8.1.4-9 Hé sb diéu chinh chiéu cao nhém coc

5) Do sau xi thiét ké
Céc két qua vé chiéu sau xai thiét k& duoc trinh bay trong bang sau. Chiéu sau xdi néi chung
dwoc gia thiet khoang 1.0m. Hon nira, moi twong quan gifta chieu sdu bé coc va cao do tung do
x01 dwgc trinh bay trong hinh dwéi day.
Tuy nhién, do viéc x6i cuc b véi van téc dong chay thiét ké khdng lién tyc trong thoi gian dai,
thict ke dong dat duoc tinh dén 50% dicu kién théng thwong (nhu dieu kién phuc vu va cuéng
d6).
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Bang 8.1.4-7 Céc két qua do sau xoi thiét ké

. Chicu | cisisau | SN | rang | Caodosan | €200
Tru sé (iao do sl €ao X0i noi Sau X0l sau x%i X0i thﬁng SaUXOL | jay mong
nén (m) do nén g () cuc bo m) T sau dia
(m) (m) chan (m)
P61~P75 -4.96 7.51 0.35 6.81 7.15 -12.11 -8.71 Méng coc
Pier 76 -4.39 6.94 0.18 6.24 6.42 -10.81 -7.69
Pier 77 -6.12 8.67 0.73 7.46 8.19 -14.31 -10.58 SPSP
Pier 78 -8.25 10.80 1.57 11.20 12.77 -21.01 -15.41
Pier 79 -8.98 11.53 1.90 6.32 8.22 -17.19 -14.03
Pier 80 -8.58 11.13 1.72 6.06 7.78 -16.36 -13.33 Pa coc
Pier 81 -71.25 9.80 1.16 5.66 6.82 -14.07 -11.24
Pier 82 -5.32 7.87 0.46 6.75 7.21 -12.53 -9.16
Pier 83 -1.20 3.75 0.00 6.17 6.17 -71.37 -4.29
Pier 84 0.14 2.42 0.00 5.89 5.89 -5.75 -2.81 )
Pier85 | 044 211 0.00 608 | 6.08 5.65 261 | Mongcoc
Pier 86 0.71 1.84 0.00 5.80 5.80 -5.09 -2.19
Pier87 | 1.10 146 0.00 578 | 5.78 -4.69 -1.80

Note) Muyc nuéc thiét ké EL = 2.72m (1% HWL)
Vian téc dong chay thiét ké = 1.45m/s (gia thiét tai diéu kién thay tridu va dong chay trong béo céo

NCKT)

Ngudn: Poan Nghién ciu
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8.1.5  Gidi phap Nghién ciru so sanh cho tbi wu hoa két cau

Dé lya chon phwong 4n thich hop nhat, Tu van dd chuan bi c4c tiéu chuan danh gai nhu trinh bay
trong bang dudi day, dung thang diém dé danh gia tinh wu tién cua ting phwong an.

Bang 8.1.5-1 Tiéu chuan danh gia Nghién ctru phwong an

s i Aol Piém t6i da
No. | Phan loai Tiéu chuan danh gia (Diém)
1 | Tieu chuan vé kinh t (50 | Chi phixdy dung 40
2. | diém) Pidu kién STEP 10
3 Kha néng on dinh két cau 10
' (gom chong dong dat)
) ;‘gr‘;)m“a” Ve ky thuat (35 ['yex hoach thi cong (Sw kho 0
' khan) va Thoi gian thi cong
5 Bao tri 15
6. Tac dong Moéi trueong 5
7. | Tiéu chuan khéac (15 diém) Cong nghé mgi 5
8 Yéu t5 tham m¥ 5
Téng sb diém 100

Ngudn: Doan Nghién ctu

Bang 8.1.5-2 Hé théng cham diém dé danh gia két cdu phwong an

Deseriptibn and S mfﬂs&eo‘t e and pe—m:hn Maintenance | Construction Cest | STEP Clearance | Aesthetics | New Technology Tn?;’m:ﬂ:’;:im
Grade Rate (10) (10) (15) (40) Ratio (10) | Persent ) (5) )
Very Good 100% 10 10 15 40 (1.00) 1 Over 50% 5 5 5
Good 80% 8 8 12 32 ((1.01~1.15)] & [(21~49%) 4 4 4
Fare 60% 6 6 9 24 |(1.15~130)| € (11~20%) 3 3 3
Bad 40%) 4 4 6 16 |(1.31~199)| 4 (1~10%) 2 2 2
|Wa|ry Bad 0% 0 0 0 0 Over 2.00 0 0% 0 0 0

Ngudn: Doan Nghién ctu
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8.2 Chiéu dai nhip va So’ db bé tri nhip

8.2.1  Thiét ké chiéu dai nhip cta cau chinh

8.2.1.1 Tinh khéng théng thuyén

Ludng thdng thuy cho céc tau Ién s& duoc dich chuyén vé phia bic cua cang nwéc sau. Cau s& ¢6
ludng dé€ cho cac tau trong tai 1,000 DWT. Tinh khong thong thuyen tai kénh Nam Triéu da dwoc
thong nhat véi Cuc Hang Hai trong thu 192/TB-BGTVT ngay 17 thang 5 nam 2009 nhu trinh bay
trong hinh duéi day.

12,00
<>

VWL

100,000 100,000

\4

A

\ 4

Ngudn: Doan Nghién ctu
Hinh 8.2.1-1 Tinh khéng théng thuyén

WL (Muc nuéc) cho tinh khong théng thuyén duoc tinh toan nhy sau:
WL =2.72m (DHWL) + 1.41m (Hiéu (tng song) = 4.13m
DHWL: Myc nudéc cao thiét ké = 2.72m (Muc nudc thuy triéu cao véi xac suat 1%)

8.2.1.2  Chiéu dai nhip cua cau chinh

Hai nhip chinh dwoc cin cit vao tinh khong ludng thong thay va giéi han thi cong. Cau chinh dy kién
(Dam hop BT DUL véi try hinh chit V) duoc yéu cau dai 150.0m cho chiéu dai nhip chinh c6 xét dén
tinh khong thong thuyén tai muc nuéc WL (4.13m) nhu trinh bay trong hinh duéi day. Trong qua trinh
thi céng cau chinh, ¢ xét ti giéi han thi cong cho cac cong trinh tam va neo xa lan hodc tau kéo dé
xac dinh chiéu dai nhip chinh. Chiéu dai nhip 150.0m xac dinh tir tinh khong thong thuyén 1a da chd
cho céc cdng trinh thi cong tam nhu san dao va bai neo xa lan.

Ngudn: Poan Nghién ctu
Hinh 8.2.1-2 Chiéu dai nhip xac dinh tir tinh khang théng thuyén

Hai nhip chinh dwoc dam bao 1a 150.0m mdi bén. Chiéu dai nhip bén cia cau chinh dwoc x4c dinh
theo yéu té kinh t& véi ty 16 chiéu dai nhip chinh (L) tir 0.60~0.65*L. Nhip bén vé ca hai phia ciing
dwoc dam bao 12 95.0m do6 1a 0.633*L. Cudi nhip bén dwoc thi cong trén hé san dao thép do van
khuén trén bién.
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8.2.1.3 Khai quat
(1) Muyc tiéu nghién ciru

Dé nghién ciru bd tri nhip thich hop nhim diéu chinh chiéu dai cau theo cac didu kién thuc té caa hién
truong nhu cac nit giao cat véi duong ngang va dwdng sat, nghién ciru so sanh nhip thich hgp cua cau
dan.

(2) Cac diéu kien Nghién ctu
Trong nghién ctru ndy, phwong phap lap ghép tirng nhip trén cac dbt duc sin (SBS) duoc gia dinh, nhu

duoc dé xuat trong nghién ceu SAPROF. Phan nghién ciu so sanh giita phuong phap SBS va Hé da
giao di dong (MSS) s& dugc trinh bay sau.

(3)  Pham vi thiét ké
Nghién ciru dwoc dya trén viéc kiém tra cac hang muc sau day.
1)  Téi uu hoa chiéu dai nhip

Trong nghién ciru SAPROF, chiéu dai nhip véi n @ (60m + 5m) véi try twong ddi 1a phuong an dé
nghi va dugc B6 GTVT chap thuan. Trong Bjén ban thoa thuan MOD gitra B6 GTVT va JICA vao
ngay 18/6/2010, tru twéng don cho doan cau dan dwoc néu trong trang 5 cua Phu luc 1.

Trong nghién ctiu ndy, bén phuong an sau day dugc nghién cau
(i) Phuong 4n -1: nhip 60m véi tru twong déi (10@ (Sm+ 60m), SAPROF)
(ii) Phuong 4an -2: nhip 65m véi try tuong don (10@635m)
(iii) Phwong an -3: nhip 60m vai try twong don (10@60m)
(iv) Phuwong an -4: nhip 50m véi tru twong don (10@50m)
2) Céc hang muc dugc nghién ciru

Céc hang muc duoc nghién ciu 1a s6 lugng dam, tru va méng, va chi phi xay dung cau dy kién.

8.2.1.4 Céc néi dung nghién ctu
(1) Nghién ciru so sanh
Nghién ctru so sanh dugc trinh bay trong bang sau.

(2) Kétqua Nghién ciu

Nhu trinh bay trong céc trang sau, Phuong an -3: nhip 60m véi try twdng don duoc dé xuat dya trén
viéc xem xét toan dién veé kinh te, k¥ thuat va cac tiéu chi khac.
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8.2.2  Nghién ctru sé nhip lién tuc ctia Cau dan
8.2.2.1 Khai quat
(1) Céac myc tiéu Nghién ciru

D¢ x4c dinh s6 nhip dam dan thich hop dé diéu chinh so d6 b tri nhip theo diéu kién hién truong nhur
doan giao cat véi duong ngang va duong sat, da tien hanh nghién ciu nhip thich hep cho cau dan.

(2)  Cac diéu kién nghién ciu

Trong nghién citu nay, phwong phép 1ap dung ting nhip trén cac dét dic sin (SBS) 1a duoc gia dinh,
theo dé xuat trong nghién ciu cua SAPROF. Nghién ciu so sanh gira SBS va H¢ da giao di dong
(MSS) dugc trinh bay trong Phan 8.4. 1.

(3) Pham vi nghién ciru
Nghién ciru dwoc dya trén viéc kiém tra cac hang muc sau day.
1)  Téi wu hoa sé luong nhip lién tyc cua Cau dan
Trong nghién ciru SAPROF, s6 lugng nhip lién tyc cia Cau dan 1a khdng cu thé nhung c6
thé gia thiét 1a 8 hodc 9 nhip lién tuc. Trong nghién ciu nay, da tién hanh nghién ciru 4
phurong an.
(i) Phwong 4n -1: 4 dam nhip lién tyc (4@60,0 m = 240,0m)
(ii) Phuong an -2: 5 dam nhip lién tuc (5@60,0m = 300,0m)
(iii) Phwong 4n -3: 6 dam nhip lién tyc (6@60,0m = 360,0m)
(iv) Phwong an -4: 7 dam nhip lién tuc (7@60,0 m = 420,0m)
(4) Céc hang muc dugc nghién ciru
Céc hang muc dwoc nghién ciu gdm sé lugng gbi cau, khe co gidn, va chi phi xay dung cau dy kién.

8.2.2.2  N&i dung Nghién cwru
(1) Nghién ciru so sanh
Nghién ctru so sanh duoc trinh bay trong bang sau.

(2) Kétqua Nghién ciu

Nhu trinh bay trong céc trang sau, Phwong 4n -1 va 2:  dé xuat 4 hoic 5 nhip lién tuc dya trén viéc
xem xét toan dién vé kinh t&, k¥ thuat va céc tiéu chi khac.

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-26



CANG LACHHUYEN TAIVET NAM

TANG

ANXAY DU'NG HA

ET\E DU

ETKECHIT

NGHEN QFU TH

BAO CAO CUOI CUNG

nyo uglybu ueog :ugnbN

TBU UgE| 06N 1] TBU UgE| 00np 1] Keu ug Suonyd 48U USE] Keu ug Suonyd 1ySU USE]
72 8 o8 L8 001 w8 yuea
Fuona) ugry UBR O] Fuonay ugry UBLR O] Guonn ugry ugR Fuony vy UBLR o
104 Fun YoIY) 1P 91 nin weY BA ovd Funp Awxjyd o 104 Fun Yoy 1 943 nn wo Ba oed Funp Aexyd iy ORI 1oA Fun yory) 1pY 3914 nn ea deyy Sunp Aex yd g 104 Fun Yoy 1Py 3314 nn e deyy Funp Aex jud o
14 ug Fuonyd 580 BT 93 Fuep 1919 0B 90 TUQ| ug Suonyd 080 e 93 Fuep 3819 0B 90 FuoyN| 1 ug Suonyd ogo e T 95 Fuep 1919 0B 92 FUoI| 1 ug Suonyd oo e o Fuep 1919 0B 90 Suo| ¢ m:owﬁhm _m.cr.szo
g WEN| S WEN| S eng 301A 0 tow Syu Bugo gl uBY Bip WEIE ns 080 NEo 1 g WEN| tour gufu Suod
391A 1 1ow $ySu Fuoo ¥l UEYD wipwErE ns 0vd NED 100 391 © 1ow 9YSu FUQD ¥l UBYD EipWIEIS NS 0ED NED 19D N IRIA © 1ot ST 92 ¥l ugyo slp wie g1 391 © 10w 9YSu FuQD € UBYD BIp WIEIS NS 08D NED 19D
s ug Suonyd owd| € ug Suonydowo| ¢ ug Buonydogo| & ug Suonyd owd| ¢ S wgyr,
B3 9o Fupp 1919 0B 90 Fugu B@ 9 Sugp 1919 28R 90 Fugy| B3 93] Sugp 1919 0BLR] 90 Fugu B 9o Supp 1919 0B8R 90 Fugu
ug Suonyd ogo ug Suonyd ogo ug Suonyd oo ug Suonyd ogo
o1 B 93 Fuep 1919 0B 90 Fuouxy| OT e @ 9] Suep 1919 28R 90 Fuoyus| OT e 93] Fuep 1919 0BLR 90 Fuowxy| OL e 9o Supp 1919 08P 90 FuoU|  OT JALS 9U2 00
(nep UEQq YUy} 29N) PacS (nep UBq YUy 20Mecs (nep uBq YUy 20Mvabs (ngp uEq Yup) 00n) 26ES
@00 T/19}
(OOT/H} iA HZ'0 JUEIS 02 oYL WOOT/ 291D T'H 1NED 19D) (OOT/H) 14 8T°0 JUBIR 02 91 WO T/ 291D 6'€ 1NED 19D) (OOT/H3 1A €70 1UBIS 0D 813 WOOT/ 29IYD  1NED 190D) 1A 250 “UEIB 00 ST TWOOT/ 991D T N 195)
z1 3 Kot r8ud uErS 00 O ¥A NEO 100 | 2T 3 Kewy1eud uerS 00 o vA nEo 190| 2T 3 Ko reyd uers oo syt 8A nEo 10| 6 noryu Aew reyd uerS 00 oy BA NEO 100| ST Sugnp oxa
Suox] 9s ta Fuonp oeq Fuos 391a nn Suox] os ta Fuonp oeq Fuon 1914 N Suon] os 14 Fugap orq Fuox 1A N Suon] os ta Bugap ogq Fuox 9y) nin we
Sunp Kex uerd
or ugrd| 8 ups| 8 ° ugrd oo oy ea| O
upIS 00 OUI BA NED 10D I 09 1A J9IA nin BuQo 1y) Fugu Bysy ¢ 1013 A YOROY 931
00 S BA NEO 10D I 99 14 191A nn Buood 1) Bugy g 00 S BA NED 10D I 99 A 1914 nn Buoo 1) Bugy By PATEDIGO A 9IA R v £ gD 19D NOIYU 00 Op I¥1A it Wi Buod 1y FURY BT i
<TT RTLL 90T 2T LL €01 RTLL 00T RTLL
ANA  6TH TLE9L6°L sueL ANA  TITTISLOEL SuoL ANA  000°0TT'68T°L sueL ANA  €E€E€°E€EL'6V69 sueL
vz o = R = - ot e cecon- o Sunp Lex pyd 1o
CINA  S06°T9L'809 (O T 40) URIS 02 2y 31 CINA  TTTTTTOTL QOO T 10) URIE 09 23] CINA  £99°99T'TE8 (O T 40) URIS 02 23y CINA  €E€°€EE°C0°T Q0T $0) Ul 03 aYyzy
C(ONA  bES608°L9€°L (WO T ) ned 190 C(INA  688'88C°LS99 (WO T ) ne2 190 (INA  ££€°€S8°9£E°9 (W1 ) nes 190 CINA  000°00F +88°S (o1 92) ned 190
18U US| Ngd 10T 0oNY) YIFH - U DY) 1gYU UOT NED 10D 09U} UYOFH - TUU D) JBYT QYU Ngd 10D 090U} UOE - 18U QYU NBD 190 00 YOI -
owr8 Jnu nyppnyu owrs jnu nippayu ous nu owr8 Jnu nyppnyu
Suenn uSIY URY O 104 Bunp Fun Fuos) o1y nn we- SuQns) USIY BB O 104 Bunp Fuy Fuo) 9U) nn W~ nppnyu Suenn Uy UG 9w 1oa Sunp Sun Fuox) }ora nn Suoa usry Uy 9w 1oa Sunp Sun Fuox) }ra nn - yuip
2 2 or E L [
yum nets op dgd np 1A YuUL) B YuIp UQ - YU ners op dgd 0P 1A Yun BIp YUIp uQ - yuy nats op dgo 0p 1A YUy Bip yuip ug - oyu yuy nats op ded 1A UBYP BIp YUip uQ Wiy -
Jgyu noryu oty uer diyu Fuon] os - Ty Y 18YU neryu o) ugy diyu Fuoay 9s- Tqu g YU 3 oy vy diyu Fuon] os - Jgyu § oty ugy diyu Fuoay os -
ZI=N doTo X Z€ X 00Z1 X O0Z1 : B8 ALLPT=N dol € X Z€ X 00Z1 X 00Z1 : BIS AIL| 8=N dol # X Z€ X 00Z1 X 00Z1 : BB AIL| 9=N doT € X Z€ X 00Z1 X O0ZT : BB LT
=N dolg X Z€ X 0SOT X 0§01 : INd AIL | p=N doTL X ZE X 0S6 X 0€6 © 1oNd ALL| =N doto X Z€ X 0S6 X 0§56 1 IoNd ALL| +=N doTs X Z€ X 006 X 006 : 19Nd ALL
opos
T ¥ T T T T T F T T T i) T T T T T T T T T « is W T i
(WO OZHF=1IU0 09@)L) M) USH WILp L (WO 09€ = WO 09@)9) M) U WE -0 (WO'00€ = WO 09@)S) It} UY Urep-¢ (WO 0FZ = WO 09@)Y) It U Wedl-i wgp
p-ure Suonyd £-ure Suonyd Z-ure Suonyd 1-ue Suontyd XeIN LA

uep ned end oM ugl| wep diyu Buodn| 9s yues oS T-¢'2'8 Bueg

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,

PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-27



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DUNG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

8.2.3  Nghién clru chiéu dai nhip cia Cau vwot

8.23.1 Khai quat
(1) Céac myc dich nghién ciru

Nghién ciru nay dwoc chuan bi dé t6i wu hoéa kiéu nhip va chidu dai nhip cua Cau vuot tai ndt giao
Khu Céng nghié¢p Nam Dinh Vii.

(2)  Cac diéu kién nghién ciu
1) VitrinGt giao

Trong nghién ciu nay, vi tri cac dudng ngang va dwdng sit bén Nam Dinh Vii duoc dya trén Qui
hoach téng thé diéu chinh cua Hai Phong nam 2025 va dinh huéng nam 2050.

Tuyén chinh KCN Binh Vii
R
r R
O Nol No2 No3
Nt giao Tan
Vii

Ngudn: Doan NgmemrcUT
Hinh 8.2.3-1 Vi tri cac nlt giao
a) Nt giao s6 2

Nt giao s6 2 tai Km 5+149.11 noi dwong vanh dia Pinh Vii vuot qua dudi duong 6 6. Puong
sat vuot dudi duwong 0 t6 tai Km 5+084.11.

b) Nt giao s6 3
Nt giao s6 3 tai Km 7+542.05, noi duong vanh dai Dinh Vii vuot dudi duong 6 t6. Buong sat
vuot dudi duong 0 to tai Km 7+642.43.

Tai Km 2+836.32, N(it giao s6 1 s& thugc pham vi phan duong.
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2) Cao dd lap binh d6 KCN Nam Binh Vi
Cin ¢t vin ban sé 297/CV-QH ngay 18 thang 7 ndm 2008 cua S& Xay dung Hai Phong thusc
Vién Qui hoach Hai Phong, cao d6 qui hoach KCN Nam Dinh Vii nhu sau,
Cao d6 qui hoach: Méng thi cong +5.0m (Cao do hai do)
Déi véi cao do thiét ké duong = +5.0m — 1.90m = 3.10m

3) Tinh khéng dudng ngang
Cin cit Muc 4.10.2 theo tiéu chuan TCVN4054-2005, 4p dung tinh khong dung 4.75m trén cac
lan xe chay va I& duong.

Mt cit ngang dién hinh cia duong vanh dai Pinh Vii duoc trinh bay trong hinh sau.

68,000
10,000 ,.3.000,1.000 15,000 10,000 15,000 0003,000 10,000

. 3,500 , 3,500, 3.500  3.500 L 3500, 3500, 3.500, 3,500 ,
3do ‘ ‘ 501 00 o

— 1 L -

Ngudn: Doan Nghién ctu

Hinh 8.2.3-2 Mat cat ngang dién hinh cta dw&ng vanh dai Dinh Vi
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4)  Tinh khéng duong sit

Dua trén Piéu 26 cua Luat dwong sit quéc gia, tinh khong dwdng sit quy dinh nhu sau,
Chiéu thang dirng: 6.55m
Chiéu ngang: 7.00m vudng goc véi mép ngoai cua ray ngoai

> LUAT DPUONG SAT QUOC GIA (RNL)

Ditu26- ‘ ‘ ,
PHAM VI BAO VE HANH LANG PUONG SAT

Pham vi bao vé& hanh lang duwong sit (PLRC) bao gém khoang khdng phia trén, 2 dai
bé mat dat gii han ¢ ca hai bén tam dwong sit va mét giGi han dat nén ma trén d6
tuyén dudng sit kéo dai ra.

1 — Khéng gian trén tuyén dwong sat: dwoc dinh nghia la chiéu cao 6,55 m tinh tir
dinh ray duong sit trén tuyén duong sit loai khau do 1,435

Khoang cach giita dudng sit va duong day truyén tai dién dwoc xac dinh boi Luat
dién lyc qudc gia

2 — Hai dai mat dat gioi han ¢ ca hai bén cua duong trung tim dudng sit duoc Xac
dinh nhu sau:

+ 7,00 m vubng goc véi sudt doc mép ngoai cua dudng ray dbi véi ca hai bén
tuyén duong sit (trong trudng hop dwong sit trén mat dat bang phang trén d6 mat cat
duong sit khong phai 1a nén dip hay nén cat xé).

+ 5,00 m vubng goc véi day cna ké nén hai bén dudng sit (trong trudng hop
doan dudng sit qua la dap nén)

+5,00 m vudng goc véi chiéu dai tir dinh ke cit hozc tir mép ngoai cua rénh doc
doi i ca hai bén tuyén dwong sit (trong trwong hop do, doan dwong sit qua la mot
ke cét)

3 - Theo giéi han mat dat ma duong sit kéo dai: theo quy dinh tai Piéu 32 caa RNL
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(3) Pham vi Nghién ctru

Nghién ciru dwoc thuc hién bang cach kiém tra nhitng hang muc sau.
1)Téi wu héa chiéu dai caa nhip
Trong Nghién citu SAPROF, d3 dé xuit chidu dai cua nhip 71.25m + 83.5m + 71.25m ¢ tru tuong

doi va di dwoc Bo Giao théng van tai phé duyét. Trong nghién ciru nay, chdng téi nghién cau 3
phuong an sau.

(@) Phwong an -1: So d6 B4 tri nhip 71.25m + 83.5m + 71.25m try twong doi
Dam hop PC duc tai ché bang phwong phéap dic hang dwoc SAPROF kién nghi sir dung.

Nhip bén dai 71.25m cho nhip giita dai 83.5m. Ngoai ra, tinh khéng duong st tai giao 16 s6 3 la
khéng du. Do do, d xuat Phuong an -2 Vi nhip ngan hon. D€ dat do Iié‘n tuc doi véi cau dan, loai try
cau dwoc gia dinh la try twong don nhw dwoc kién nghi cho cau dan ¢ phan trudc

(b)Phuong &n -2: B6 tri nhip 64m+84m+64m ¢ try tuong don
Dam hap PC duc tai ché bang phwong phap Puc hang dwoc gia dinh nhw PA -1.

Kién nghi chiéu dai nhip 1a 60m cho cau dn nhu néu trong phén truéc. Cau vuot Vi cling chiéu dai
nhip dugc Kién nghi nhu sau.

© Phuong an-3: Phuong 4an -3: Chiéu dai caa nhip 60m c6 tru twong don

2) Céc hang muc dwgc nghién ciru

Cac hang muc dwoc nghién ciu dwoc thuc hién trén co sé tinh toan kinh té, k§ thuat va
nhirng yéu to khac.

8.2.3.2  N&i dung Nghién cwru
(1) Nghién ciru so sanh

Phan nghién ctru so sanh dugc thuc hién nhw néu trong bang duéi déy.

(2) Kétqua nghién ciu

Nhu dwoc thé hién trong céc trang sau, ching toi kién nghi Phuong an -3: nhip 60m véi try tuong don
xét tir quan diém toan dién. Mot trong nhitng loi thé dang ké cua Phuong 4an -3 thyc & 1a Kiéu cau va
phuong phap thi cong cling glong nhw cau dan lién k& dé viéc dung dam cd thé sir dung chung va xay
dung co thé 1am lién tuc, ma két qua trong chi phi xay dung thip nhat va thoi gian xay dung ngan nhat
trong sb cac phuong an.
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Bang 8.2.4-1 So sanh cau vuot & Nut giao sé 2

Nguén: Doan nghién ctru

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-32



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

Bang 8.2.4-2 So sanh cau vuot & Nt giao sé 3

Nguén: Poan nghién ctru
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8.2.4  Kién nghi bé tri so' d nhip cho phan cau
Kién nghi chiéu dai nhip Cau dan va Cau vuot trong nghién ciu 1a nhu sau,

- Cau dan : chiu dai nhip 60m véi tru twong don
- Cau vuot : chiéu dai nhip 60m véi try twong don
- S6 nhip lién tuc : 4 hoic 5 nhip

Theo két qua nghién ciru, cac nhip cau t6i wu dwgc bo tri cho toan b phan cau dugc trinh bay trong
bang duéi day. Mot s6 nhip dieu chinh nhé hon 60m dwoc dé xuat quanh khu vuc ndt giao va Cau
chinh.

Bang 8.2.4-1 Kién nghi So d6 nhip so sanh véi Nghién ctru SAPROF

Dé xuét ciia Poan Nghién ctiu JICA Nghién ciu caa SAPROF
So do nhip So do nhip
Cau dan (1) 46.6m+7@65m+46.6m
Cau vuot (1) 2@(5@60m) 71.25m+83.5m+71.25m
+(51.5m+4@60m)
- +6@(5@60m
Cau dan (2) @(5@60m) 53.5m+32@65m
+(4@60m+58.36m)
. +(5@60m)
Cau vuot (2) +4@(52.98m+3@60M+52.98m) 71.25m+83.5m+71.25m
Cau dan (3) 20@65m
CAu chinh 95m+150m+150m+95m 95m+150m+150m+95m
Chu din (4) (54.8m+3@60m+54.8m) 7@65m+64.2m
+(54.8m+2@60m+54.8m)
Tong chiéu dai 5,442.9m 5,442.9m

Ngudn: Doan Nghién ctu

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-34



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

8.3 Nghién ciru Cau chinh

8.3.1  Lwa chon kiéu Cau chinh
8.3.1.1 Khaiquat
(1) Céac myc dich nghién ciru

D¢ lya chon cau chinh thich hop bang cach dénh gia toan di¢n cic hang muc vé chi phi xay dyng, ké
hoach thi cdng va yéu té tham mg, da tien hanh nghién ciru so sanh cac kiéu cau chinh.

(2)  Cac diéu kién nghién ciu

Trong nghién ciu nay, gia thiét bb tri nhip 95m+150m+150m+95m dé hoan thanh tinh khéng théng
thuyén ma di d& cap trong chuong truéc. Mong Coc véan dng thép va phuwong phap thi céng dac hang
ciing duoc gia dinh theo kién nghi trong Khao sat chuan bi dau tu cua JICA (SAPROF Study). Cac
nghién ctu so sanh vé& phuong phap thi cong va kiéu méng duoc thao luan trong Chuong 8.3.2 va
8.3.5.

(3) Pham vi Nghién ctru
Nghién ciu dugc dya trén cac hang muc sau:
1) Luva chon Kiéu Cau chinh

Trong Béo céo khao sat chuan bi dau tr cua JICA, di d& xuat kiéu cau dam bé tong dic sin tru
chit V va di dugc B6 GTVT chap thuan.

Trong nghién ctru nay, tién hanh nghién ciru 4 phuong an.

(i) Phwong 4n -1: DAm BT DUL tru chit V (dd dugc B GTVT chap thuan)
(ii) Phwong 4n -2: Cau Extradosed

Vi viéc bd tri 1an xe trong twong lai dwoc trinh bay trong hinh dwéi déy, thap cua cau extradosed s&
duoc dat ngoai dam.

(4) Céc hang muc s¢ duoc nghién ciu

Céc hang muyc s& duoc nghién ciau gom kinh té, ki thuat va cac tiéu chi khac nhu trinh bay trong
Bang 8.1.6-1.
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8.3.1.2 NGi dung nghién ctu
(1) Nghién ciru so sanh
Nghién ctru so sanh dugc trinh bay trong bang dudi day.

1) Nghién ctru so sanh

Nhu trinh bay trong hinh dwéi day, kién nghi Phwong an-1: Dam BT DUL tru chit V trén quan
diém xét toan dién veé kinh te, k¥ thuat va céc tiéu chi khac.

(a) Phwong an -1: Dam BT DUL vé&i try chiv V

(b) Phwong an  -2: cau Extradosed
Ngudn: Doan Nghién ctu
Hinh 8.3.1-1 Mat cat ngang Cau chinh tai tru (giai doan hai)
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8.3.2  So sanh phwong phap thi cdng Cau chinh
8.3.2.1 Nghién clvu so sanh gitra dét dam duc san va duc tai chd

D6i véi dam hop bé tong c6 nhip dai trén 100m, thi phuong phép thi céng phu hop va thich hop nhat
la dic hang can bang dudi didu kién han ché nhu qua ludng hang hai, song va thung ling sdu. Cau
chinh ¢6 2 nhip dai 150m dé tao tinh khéng thong thuyén va 90m & cac nhip ca hai bén duoc thi cong
bing phwong phap hang can bang. Thi céng hang can bing dwoc chia thanh hai phuong phap 1a duc
hang va lip hang lién quan dén giai phéap thiét ké va thi cong va yéu té kinh té. Nghién ciu so sanh
phuong phép dic hing va lap hing duoc trinh bay trong trang bén.

Theo két qua nghién ctu so sanh, viéc lya chon phuong phap dic hang dya trén cac diém chinh sau;

- Phuong phap 1dp hang can bang c6 thé rit ngan thoi gian thi cong khoang 2 thang so
v6i phuong phap duc hang nhung thoi han thi cong cua dac hang khong nam trong duong
gang cua ké hoach thi cdng tong thé.

- Cac dbt dic sin duoc 1dp dyng bing cau banh xich c6 dinh trén xa lan s& 1am anh
huwdng tdi viée di lai caa tau thuyen trong luong hang hai trong qué trinh thi cong.

- Yéu cau bii diac san rong va thiét bi duc dé ché tao dam hop bén Cat Hai noi dién tich
thi céng b1 gidi han.
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(1)  Thicong lap dung Cau chinh

Lip dung cac dbt bang phuong phap hang can bang dwoc thyc hién bang cac van khuén di dong duoc
d& bang céc phan két cau phan trén da dwoc hoan thanh trwdc dé nhu trinh bay trong hinh duéi day.
Céc khung khong gian nay dé d& van khudn va trong lwong bé téng wét cia cac dét dam, dot 16n nhat
c6 trong lugng muc 4,000 KN va rong khoang 16 m. Cac xe duc ciing d& san cong tac dé hoan thign
bé mit bé tong va dé lap dat cac b6 cap DUL theo chidu doc va chiéu ngang. Qua trinh thi céng dwoc
trinh bay trong Ké hoach thi céng.
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Ngudn: Poan Nghién ctru

Hinh 8.3.2-1 Phwong phéap l&p dwng Dam chu béng xe dic
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8.3.3  Két cdu phan trén ctia Cau chinh
8.3.3.1 Mat ct ngang Dam chu

Hinh dang bén ngoai caa Cau chinh va Cau dan ap dung cung kich thudc véi Cau dan dé tao sy lién
tuc cua ket cau. Nghién ciu so sanh mét cat ngang dwoc trinh bay trong muc 3.5 Bao cdo Nghién cau
So bd.

Mt cat ngang cau chu 1a dim hop mét khoang, gém ban trén c6 canh hang, ban swon, va ban dudi
nhu trong hinh duéi ddy. Ban suon dam hdp c6 dé nghiéng theo chiéu dieng 6n dinh la tir 28.78 t6i
100 cé xét den beé rong ban dwdi 5.0m cia cau chinh.

Chiéu cao dam hép thay doi tir 7.5m (Chiéu cao/Nhip =7.5/160=1/20) tai dinh tru t6i 3,5m tai céc
nhip giita. Chiéu réng ban trén dong nhat 1a 16,0 m gom mdi tim hang rong khoang 3.35m. Dam hop
chia thanh 4 lan xe moi lan réng 3.50m. Ban mat cau c6 dbc ngang 2% dé thoat nuéc va gém lan can
cau bang bé téng tai cac mdi canh. Chiéu day ban hang trén thay ddi theo chiéu ngang tir 0,26m toi
0,55m phia ngoai hép nhung tir 0,26m téi 0,46m tai cac dbt cudi cua cau chinh dé diéu chinh chiéu
day d6i véi cau dan. Ban dudi c6 chiéu day thay doi tir 1,0m tai dinh try t6i 0,26m tai nhip giira.
Chiéu day ban suon ciing thay dbi theo chiéu ngang tir 0,6m téi 0,45m nhu trong hinh dudi day. BS tri
khung ngang bén trong tai dinh try twong hinh chi¥ V ma trén dé ban mat cau bi gitt lai co d6 day
3.0m, dong thoi tai tru cudi cua cau chinh c6 chiéu day 2,5m dugc b tri bén trén géi cau tai dot dam
hop cudi ciing ngay sat véi cau dan. Khung ngang trong dwoc dwoc bé tri bén trong nhip dé dinh vi tai
dét thie 7 tinh tir dinh try.
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Ngudn: Doan Nghién ctu

Hinh 8.3.3-1 Mat cat ngang Dam chu trong giai doan dau

Trong Nghién cizu chuan bi dau tu cua JICA, cau chinh duoc thiét ké thi cong theo giai doan lién voi
bé coc. Trong tru:(‘y[]g hqp’ép dung bé coc Iiép khf)i; mat cat ngang giai doan 2 ¢6 cau trac nhu trong
hinh v& dudi day dé du kién ngoai luc khi thiét ké bé coc.
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Ngudn: Poan Nghién ctru

Hinh 8.3.3-2 Mat cat ngang Dam chu trong giai doan hai
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8.3.3.2 Cac dbt duc hang va dinh tru

D6 dai khéi dinh try 1& 15.0m d6i xing tai tim tru, va mét vai loai dét, dai 5.0m tai cac nhip va 3.0m
tai dét hop long, nhung gan khéi dinh try chi dai 3.5m nhu trinh bay trong hinh duéi day. Duy tri cac
dét sau hon thi ngan hon de can bang khéi lwong d6 bé tong va nang luc cua xe van khuén trong qué
trinh thi cong. Bé giam sé lwong dbt dam, xe van khudn véi nang Iyc 4,000kNm dugc sir dung cho
cau nhip Ién.

75000
15000 —— 5 @ 3500 = 17500 — 5 @ 4200 = 21000 —— 4 @ 5000 = 20000 1500_
Pier Head Portion Cantilever Portion Closyre Pgrtion

Assumed Span 128.0 m (Approximately)

Ngudn: Poan Nghién ctru
Hinh 8.3.3-3 Cac dét dlic hang va dinh tru

8.3.3.3  Cac dbt db tai chd trén gian gido

Tai cac dot cudi cua nhip bén, cac dét dai ngoai phan duc hiang dugc thi cong tai chd bang cac van
khuon dwoc dd trén gian gido tam nhu hinh duéi day.

Ngudn: Poan Nghién ctru
Hinh 8.3.3-4 Cac dbt tai chd trén gian gido
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8.3.3.4 Hé cang kéo sau

Céc b6 cap lap dung dé diuc hing theo chiéu doc dwoc dit tai ban dinh cua ca phan hép va phan dic
hang. V& ban chit, ching s& duoc tao ¢ng suat bat dau tir bo cap ngan nhat ndi véi mot vai dét dam .
Tién hanh tao ung suat cho bé cap trén cac dét dam maéi dac trude khi théo van khudn theo cach luan
phién trén doan cudi noi c6 dam méi dic. Qua trinh nay cé thé tao ra sy phan bé déu hon lwc ¢ng suat
truc bao gom ca hao hyt ang sut trong két cau phan trén.

Tién hanh cing kéo cho bé cép lién tyc sau khi hoan thanh d6t dam dic hang va két ndi ching bang
cach duc dbt khoa tai nhip giita. Cac bé cap duoc chia thanh 5 nhdm: 2 trong s chung duoc dit trén
phan mé rong caa ban swon va 3 bo con lai dit tai ban day. Cac b6 cap dugc neo vao bao quanh bing
céc ¢t thép 10 xo tai khdi neo, ciing duoc goi 1a Vau neo, ching dugc dat mot cach déi xing 1én mép
ban day trong cua dam hop. Chiéu dai bé cap thay dbi tir 30.0 m téi 68.0 m va hinh dang cua ching
theo hinh dang cua ban day. Bé tri b6 cap dé dac hing theo chiéu doc trén ban dinh dwoc trinh bay
trong hinh dudi day.

75000
15000 5 @ 3500 = 17500 5 @ 4200 = 21000 4 @ 5000 =20000 1500
_JPier Head Portion),___, Cantilever Portion Closyre Pgrtion

Assumed Span 128.0 m (Approximately)
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Ngudn: Poan Nghién ctru
Hinh 8.3.3-5 B4 tri cap hang theo phwong doc

8.3.3.5 Céc vat liéu str dung cho Dam chd

Cac vat liéu chinh dé thi cong cau chinh dwoc liét ké nhw dwdi day

- Cap duc hang va cap lién tuc : 12S15.2 or 19S15.2
- Cép ngang . 1S28.6

- Cuong d6 bé téng 140 N/mm2

- Thanh cét thép : SD345
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8.3.4  Két cu phan dwdi clia Cau chinh
8.3.4.1 Khaiquat

Cau chinh caa Cau Lach Huyén c6 4 nhip va téng chiéu dai 1a 490m dwoc d& trén 3 tru chit V. Viéc
lya chon tru chi V trong Nghién cieu NCKT 12 dya trén quan diém vé kinh té do giam duoc chiéu dai
nhip va c6 tinh tham m¥. Trong Béo c4o Khao sét chuan bi dau tu cua JICA ndm 2010, try chit V ciing
dwoc Poan Nghién ctru JICA va d3 dwoc chap thuan boi Bo GTVT.

Bé Iya chon két cau tru thich hop cho ’céu’chiph, cac van dé vé tru chit V: can bang khung, hinh déng
theo phuong doc, cao dd trén day va yéu té tham m§ ciling da dugc thao luan trong chuong nay.

8.3.4.2 Canbang khung cla tru chir V

Try chit V cua Cau chinh dwoc x4c dinh bang cach can bang 6 yéu té (khung) 0, L, L1, L2, L3 va H
nhu trinh bay trong hinh dudi day trén co sé cac didu kién két cau, ban chat va tham my. H (chiéu cao
tuong hinh chit V) phai dugc 4n dinh dé duy tri hinh dang tam gi4c giéng nhau va lam cho don gian
két cau. Trong tredng hop dinh két cau phan dwéi dit trén mue nuwde cao 2.55 m (Tan suat thiét ké:
P=5%), kiém dinh va bao tri twdng hinh chit V dwoc thuc hién mét cach dé dang sau khi thi cong.
Trong trudng hop dinh Két ciu phan duéi dwoc dit & muc nwée 2.65 m nhw dé xuat trong Muc 8.3.4.4,
dam bao chiéu cao 10cm la gigi han cho phép. 0 (Goc tai dinh tam giac 1a yéu té chinh quyét dinh tinh
kinh t& va tham mg. Nghién ctu duoc tién hanh dé so sanh try chit V thay déi 0 tir 30° téi 90° nhu
trinh bay trong bang ¢ trang bén.

Ngudn: Poan Nghién ctru
Hinh 8.3.4-1 Khung try chir V
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8.3.4.3 Nghién ctru so sanh hinh dang tru theo phwong doc

Goc tai dinh tam gidc (6) xap xi 60° duoc thiét ké cho try chit V dya trén quan diém vé két cau va tinh
kinh te. Tru chit V theo phwong doc c6 3 phuong an cau hinh dya trén nghién ciru ve tinh on dinh ket
cau va yeu to tham mg.

a) Phuong an -1: Kiéu chii nhat dic gian don
b) Phwong 4n -2: Kiéu hinh thang nguoc rdng
¢) Phuong 4n -3: Kiéu hinh thang nguoc c6 khe ha

Dé xuét lya chon trang hinh chit V duoc kéo dai téi ban trén dé 1am thanh mét hinh tam giéc 16n co
hinh dang cua biéu tuong va két cau tham mg khi nhin tir mat bén. Nghién ciru so sanh két cau phan
dudi véi tru chit V duoc trinh bay trong bang trang bén. Panh gia so sanh chu yéu trén quan diém két
cau va tham my. Su chénh léch vé chi phi thi cong Ia téi thiéu nén sy danh gia vé yéu tb kinh té hau
nhu 13 giéng nhau. Hé& xuat Phwong 4n -3 duoc dya trén yéu té tham ms.
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8.3.4.4 Cao d6 day cua tru twong hinh chir V (Cao d6 dinh tru)

Cao dd day cua try twdng hinh chit V duoc xac dinh trén cac yéu té sau:

a) Muc nuéc bién
b) Kich c& hinh tam giac cua try twong hinh chit V
¢) Chiéu cao du kién cua cau

Cau chinh la tuyén déi xing theo chicu thang dirng tai diém giira cua chiéu dai cau. 3 tru chix V cua
cau chinh co ban ¢6 hinh tam giac kich c& giong nhau vé mat ket cau va sy tham my. Cao dé day cua
tru tuc‘yng hinh chit V tai tru gifrq la cao hon so vd&i hai tru bén sat bén canh. Bé dé kién} dinh va bao
dudng céu trong twong lai (néu can), cao do ‘dinh tru phai dam bao cao hon muc nuéce bién. Muc nuéc
bién & vi tri cau chinh duoc lap dé thiet ke cau nhu sau:

- Myc nuéc cao thiét ké (P=1%): 2.720m

- Myc nuéc cao (P=5%) : 2.550m

- Myc nuwéc cao trung binh : 1.970m

- Myc nuéc trung binh : 0.150m

- Myc nudc thap trung binh: -1.67m

Trong trudng hop day twang hinh chit V cia ca hai try bén cao hon muc nudc cao (P=5%) dé xac dinh
khé thong thuyén, twong hinh chit V luén duoc nhin thay & trén myc nudc. Tuy nhién, khéi bé tong
I6n cua két cau dudi xuat hién phia trén mat nuéc & mue nude thap trung binh va cé thé 1am hong tinh
tham m§ caa tru chit V nhu trong hinh 8.3.4-2 duéi ddy. Mit khac, trong trudng hop day tuong hinh
chit V cua ca hai try hai bén duoc dit cao hon muc nuéc thap trung binh nhy trong 8.3.4-3, thi tuong
hinh chit V ludn luén bi chim dudi nuéc va khdng chi 1am hong tinh tham ms do bi chim mét hinh
tam giac ma con doi hoi phai kiém dinh va duy tu dinh ky.

Két qua, cao do dinh tru duoc thiét ké dya trén viéc so sanh ca vé myuc nudc 2,55m (Myc nudc cao)
dé dé bao tri va so sanh muc nuwdc 1,97m (Muc nudc cao trung binh) vé tinh tham m§. Cao d6 dinh
try duoc thiét ké theo myc nude cao 2.45 m (Tan suat thiét ké: P=3%) dé d& duy tu bao duong. Pinh
tru caa két cau dudi phai dwoc dit trén muc nude 2.65 m (Tan sut thiét ké: P=1%) c6 tinh dén dung
sai 10 cm.
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Tru bién Try gitra

(a) Mwc nwéc cao trung binh

|
‘ | 10500
10500

Tru bién Try gitra

(b) Mwc nwée thap trung binh

Ngudn: Doan Nghién ctu

Hinh 8.3.4-2 Try dwoc tinh toan (2,650m) trén Muc nwéc cao trung binh va Mwc nwéc thap trung binh
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Tru bién Try gitra

(a) Mwc nwdc cao trung binh

Tru bién Truy gitra

(b) Mwc nwée bién thap trung binh

Ngudn: Doan Nghién ctu

Hinh 8.3.4-3 Tru dwoc tinh toan (1,050m) trén mwe nuédc cao va mwe nudc thap trung binh

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-51



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

8.3.4.5 Nghién ctru tinh thdm my cda Tru chir V

MGt trong nhitng sang tao vé két cau 1a tinh tham m§ caa tru. Chlng tdi tao mat hinh dang mém mai
va phang nhén bang céch tao duwong cong. Céc tuong try chii V tao sy thanh manh trén tuong bé téng
V6i nhitng dudng cong va duong thang hop ly. Tai diém goc cua than try, tao cac dudng cong béan
kinh 250mm dé 1am cho géc véi duong thang mém mai nhu thé hién trong hinh duéi day.

| Clndoit] | ERLY) e

Ngudn: Doan Nghién ctu
Hinh 8.3.4-4 B& tri g6c Tru twdng hinh chir V

Céc khe ho theo chiéu dimg ciing lam cho try cua tru tuong hinh chit V thanh manh va ciing tao su
twong phan giita d6 sang va d6 bong nhu thé hién trong Hinh duéi ddy. Hon nita, dé tang hiéu qua,
céc khe ho s& duoc son dé tao sy tuong phan giira mau tring caa bé tdng va mau xanh cia nuée bién.

Ngudn: Doan Nghién ctu
Hinh 8.3.4-5 Khe hé theo chiéu dirng tao tinh thdm my
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8.3.4.6  Hiéu (ng T bién va Co ngot trén try chir  V
(1)  Hiéu ang Tur bién va Co ngét trong Cau khung cirng
1)  Khai quat
NGi chung, céc try cuia cau khung bé tong ciing d& anh hudng bai tir bién va co ngét cua dam,
ddc biét; trong trwedng hop cau cieng nhip dai co try ngan.

Dam bé tong DUL trong vong doi cua nd ¢6 xu hudng ngan lai do tir bién va co ngét va do bién
dang sé lon ty 1& vai chicu dai nhip.

2) Hiéu ing Tir bién va Co ngot trén try cua Cau chinh.

Cau chinh gém cau khung ciing 4 nhip lién tuc bé tdng DUL c6 2 nhip dai 150m & giita. Poan
cieng dai 300m theo chiéu doc va céc tru ngan(khoang cao 20m tinh tir dinh bé coc), duoc ndi
cing véi dam hép 6 hinh tam giac nhu trong hinh duéi day. Cau chinh, duogc thi cong theo
phwong phap dic hang, khong dua linh hoat dé diéu tiét sw chuyén vi theo phuong doc do tir bién
va co ng6t qua trang thai phuc vu theoi gian dai coa no.

Sau khi cau chinh dwoc két ndi tai nhip giita, su bién dang xuat hién vé phia trong. Hiéu wng han
ché chuyén vi doc cua dam hap co thé tao ra ing suat Ion va dan dén chuyén vi 16n trong cac tru
chit V ngan. Hiéu ung phu thudc thoi gian caa tir bién va co ngét dic biét co v nghia dbi véi bién
dang dau dai.

Ngudn: Poan Nghién ctru
Hinh 8.3.4-6 B4 tri nhip va Trac doc cia Cau chinh

Rigid section 300m
Span 150m Span 150m

/ (Deformation due to
= | creep and Shrinkage)

\

\

\
M M
; / (Moment due to Y
creep and Shrinkage) T

Ngudn: Poan Nghién ctru

Hinh 8.3.4-7 Bién dang va chuyén vi do Tir bién va Co ngot
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(2)  Két qua phan tich so bd

Pé xac dinh hiéu qua cua bién phép, cac két qua phan tich két ciu so bd, sw dich chuyén, luc tiét dién
va ng suat duoc trinh bay trong phan nay. Cac dicu Kién phan tich dwoc trinh bay trong Phan 8.3.7.2.
Céc gia tri chuyeén dich, lyc tiét dién va ang suat trong phan nay chi 1a wom thir dya trén phén tich so
bd.

1) Sy dich chuyén
Sy dich chuyén trong 100 nim sau khi hoan thanh thi cong duoc tom tit trong hinh dudi déy.

83mm 4mm -4mm -83mm
A Left Right A
Wall Wall
P76 P77 P78

Ngudn: Doan Nghién ctu

Hinh 8.3.4-8 Chuyén dich theo phwong doc do Tir bién va Co ngét

2) Luctiét dién

Lyc tiét dién 100 ndm sau khi hoan thanh thi céng do tir bién va co ngét duoc trinh bay trong
hinh va bang duéi day.

Ngudn: Poan Nghién ctu
Hinh 8.3.4-9 Lwc cét* do Tir bién va Co ngét

Ngudn: Doan Nghién ctu
Hinh 8.3.4-10 Lwc uén* do T bién va Co ngét
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Bang 8.3.4-1Tém tat Luc tiét dién* clia Tru do T bién va Co ngét

Trusd |Tuong Vi tri Luc doc truc * (kN) Luc cit * (kN) Momen uén* (kN-m)
Twong | Pinh twong -2,136 5,380 -34,349
tral Pay trong -2,136 5,358 -35,857
P76
Tuong |  Pinh twong 2,488 -1,324 2,542
phai Pay trong 2,488 -1,324 -15,214
o7y | Twong Pinh twrong -1,187 3,111 -24,448
trai Day twrdng -1,187 3,111 14,496
3) *Céc gia tri duoc duya trén cac két qua tir nghién ciu két cau so bd

Ngudn: Doan Nghién ctu
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4) Ung suat

Ung suét do tir bién va co ng6t 100 nam sau khi hoan thanh dwoc tém tit trong hinh va bang
dudi day. Tir bien va Co ng6t cua dam tao ra wng suat cang kéo bd sung 1én dén 5SMPa gay ra hu
hong tai twong tréi cua try P76 va tai twong phai cua tru P78.

Ngudn: Doan Nghién ctu
Hinh 8.3.4-11 Ung suét * ctia Thé trén do Co ngét va Tir bién

i ! |
Ngudn: Doan Nghién ctu
Hinh 8.3.4-12 U'ng suét * clia Thé duéi do Tir bién va Co ngét

Bang 8.3.4-2 Téng hop tng suét * ctia Tru do Tir bién va Co ngét

. Vi tri Ung suét kéo * (MPa)
Tru s6 Tudng -
Pinh tuong Tinh tai (DC, DW, PS) [ Tu bién, Co ngét (CR,SH)| DC+DW+PS+CR+SH
Tuong|  Péy twong 5.258 3.428 8.686
P76 tral Pinh twrong 7.079 4.933 12.012
(Trutrai) |1 ong|  Péy twong 4.582 -0.143 4.439
phai Dinh trong 6.521 -1.988 4533
P77 Tuong|  Péy twong 2.977 2.456 5.433
(Try giga) | tral 5.778 1.972 7.751

5) *Céc gia tri duoc duya trén cac két qua phan tich két cau so bd

Ngudn: Poan Nghién ctru
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(3)  Bién phap bb sung
1) Tao &p luc trude khi hep long
Dé giam mé men udn Ién do tir bién va co ngét, lam hu hong céc tru chit V, can phai c6 bién
phép bé sung.
Bién phap g‘é Xuit 12 tao ap luc ngay sau khi thi cong cac dét bing phuong phap duc hang ap
dung cho cau khung cing thuéc dy an cau Thanh Tri va mét s6 du an khac (xem Phu lyc 1).

Trong bién phap bé sung, luc kich theo chiéu doc duoc dit tai trude khi diac dbt hop long tai giira
nhip. M& men uén tai try chit V do hyc kich c6 thé triét tieu mat phan mé men uén do tir bién va

co ngoét.
(Deformation due to Jacking Force Jacking Force
Jacking force) — e—

M M-
(Moment due to
Jacking force) % & @

Ngudn: Doan Nghién ctu
Hinh 8.3.4-13 Bién dang va Md men do tao &p lwc (Lwc kich)

2)  Qua trinh thi cong va Kiém soat &p hyc
Phuong phap dé xuat gom cac budc thi cong sau duoc trinh bay trong hinh va trang bén.

Budcl  : Lip dung lién tuc cac dam hap véi bo cap hing DUL.

Budc 2: Lap dit céc u neo, gia dd va gia chéng dé kich tai ca ban dinh va ban dudi cua dam
hop. 4 thiét b1 kich (2,000 kN) dib tai u neo va gia chong va day vé cuoi dam hop
phia ngoai dé tao m6 men ¢ try chit V.

Budc 3: Bao dudng bé tong tai dét hop long cua nhip giira. Thiét bi kich dwoc duy tri cho
dén khi bé téng dat dugc cudng do yéu cau.

Budc 4: Thao luc kich va tiép tuc cang kéo cap.

Tao 4p suat biang kich trong Budc -2 dwoc thuc hién ddng bé tai ca cac nhip giita va dung toan
bo kich thay lyc dé dong bo hda, kiém soéat va giam sét lyc kich, pittong va chuyén vi cia dam
hop.

Vi viée thi cong dét hop long trong Budc -3 dwoc thuc hién trong khong gian hep va phic tap do
thiét bi tang ap luc, van khudn, can phai cé cot thép va lop bao vé bé tong khép dam dat tai vi tri
trirge khi thiét bi dwoc cung cap.

Can khang dinh rang cac cap lién tyc tai cac nhip gitra phai duoc cang kéo va tlep dén la céc cap

lién tyc tai cac nhip bén duoc cing kép sau vi su bién dang va momen do tir bién va co ngét duoc
kiém soat mét cach ding dan.
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Cantilever tendons Cantilever tendons

9 " "

Buwdc-1 Hoan chinh cac dét duc hang

Horizontal «— Horizontal «_
H draulic Jack Concrete blister H draulic Jack Concrete blister

W%WNW

Buwéc-2 Tao ap lwc ngoai bang lwc kich

Hydraulic Jack Concrete blister Hydraulic Jack ~ Concrete blister

Closure segment Closure segment

Buwéc-3 Thi cang dét hop long

Continuity tendons Continuity tendons

Bu&c-4 Cang kéo cap DUL lién tuc

Ngudn: Poan Nghién ctu
Hinh 8.3.4-14 Qui trinh phwong phap tao ap Iwc bang lyc kich
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3) Két cau tao ap luc bang kich

Dé giam md men thir cap c&c ban trén va dwdi va cac ban swdn do tao ap lwc, sit dung 4 u neo dé
dit kich tai cac ban trén va ban dugi va 4p luc dwoc tao &p lyc bing 4 kich nang dong thoi tai hai
nhip trung tdm nhw trinh bay trong hinh dudi day. Téng lyc kich tai mdi vi tri kich udgce tinh la
2,000kN dwa vao trong dam hop va sy chuyen vi cua no la khoang 40mm dugc tinh Xap xi bang
nura thoi gian chuyén vi doc 1ap do tir bién va co ngét trong suét tudi tho cua cau (100 nim). Dic
tinh vat lisu cua bé téng DUL duoc gia thiét cuong dé nén 28 ngay 1a 400Mpa, hé sé tir bién tGi
han la 2.35 va bién dang do co ngét ti han 1a 0.0008 twong tng.

Closure Portion

3000 Concrete Blister
H-350 Hydraulic Jack
. D W & |
— 8]
B Steel Support
= H300
g
= Giraffe Jack 3¢
1] Steel Blister
: A i/
S Y
Giraffe Jack  Hydraulic Jack PCBar ¢ 32

Ngudn: Poan Nghién ctru
Hinh 8.3.4-15 Két c4u tao ap lwc béng kich
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(4) Hiéu qua cua viéc tao ap luc trén cac tru chir V

Dé xac dinh hiéu qua caa bién phap b sung, di tién hanh nghién ciu phan tich két cau, chuyén vi,
momen uon va tng suat.

1) Chuyénvi
Chuyén vi do tao &p lyc dwoc trinh bay trong hinh dwdi day.

-36mm Oomm Oomm 36mm
Left Right Left Right Left Right
Wall Wall Wall Wall Wall Wall
P76 P77 P78

Ngudn: Doan Nghién ctu
Hinh 8.3.4-16 Chuyén vi doc do tao ap lwc

2) M6 men ubn

M6 men udn trén céc tru chit V do tao &p hec duoc trinh bay trong bang dudi day.

Bang 8.3.4-3 Téng hop mdé men udn cla try do tao 4p luc

Momen uén (kN m)
Pier No. | Tuong Vi tri -
Tu bién va Co ng6t Tao ap luc
Tuong |  Pinh tuong -34,349 15,228
trai Day tuong 35,857 -29,014
P76
Tuong |  Pinh tuong 2,542 -13,269
phai Piy trong -15,214 27,850
o | Tuong Dinh trong -24,448 955
tral Day twong 14,496 -194

Ngudn: Doan Nghién ctu
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3) Ung suit

Ung suét trong céc tru chit V do tao ap luc dwoc tdng hop trong bang duéi day.

Bang 8.3.4-4 Tong hop wng sut cua try do tao ap lyc

Ung suét kéo (MPa)
Traso  |Tuong Vi tri Tir bién va Co ngot ,
(CR.SH) Tao0 &p lyc DC+DW+PS+CR+SH
Twong|  Dinh twong 3.428 -1.649 7.037
P76 trai Péy trong 4.933 -4.224 7.788
(Tru tréi) Tuong|  Pinh tuong -0.143 1.456 5.895
phai | pyy twong -1.988 4071 8.604
P77 |Tuong| Dinhtwong 2.456 -0.096 3.227
(Tru giwa) | trai Day trong 1.972 -0.024 7.726

Ngudn: Doan Nghién ctu

(5) Do dac trong qué trinh gia tai
Hiéu qua cua viéc tao ap lre duoc kiém tra bing cach do sau day;

1) Do chuyén vi tai timg dinh try trén ban phia trén va do dai khdng gian giita dinh ca hai dam
hop dac hang tai doan tao ap luc.

2) Thiét bi va cach do d6 xoay tai cudi try trong qua trinh dat tai
3) B& rong tai day twong hinh chit V va phan két néi twdng hinh chit V va dam hop

(6) Dutoan

Dy toan cho mét (1) bé tao &p lwe duoc tong hop trong bang duéi day. Xin lwu v 1a can phai c6 (2) bd
cho céc nhip giita.

Bang 8.3.4-5 Téng hop Dy toan so b cho cong tac tao 4p Iwc (1 bd)

Hang muc M6 ta Don vi: JPY
A. Chi phi tryc tiép Déam chir H 150,220
Céc vat liéu dé c6 dinh 405,898
Kich thiy luc 1,351,800
Cong nhan, Van hanh ciu va cac cong viéc khac 266,090
Chi phi truc tiép khac 43,480
Téng chi phi truc tiép 2,217,488
B. Chi phi chung (5.5% x A) 121,962
C. Thu nhép chju thué (6% x (A + B)) 140,367
Chi phi trwéc thué (A+B+C) 2,479,817

Ngudn: Doan Nghién ctu
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8.3.5  Nghién clru M6ng cau chinh

8.3.5.1 Lwa chon kiéu méng cho Céu chinh

(1) Gigi thigu chung

1) Khai quéat

Trong Nghién ciru khao sét chuan bi dau tu cua JICA, da dé xuét kiéu méng Coc van éng thép
(SPSP) cho Cau chinh dét duéi nuéce séu.‘Trong phan nay trinh bay nghién ctru so sanh lya chon
kieu méng cho Cau chinh. Nghién ciu gom 2 phan, 1) nghién ciu so sanh gita méng Coc van
ong thép va méng coc db tai cho 2) nghién ciru so sanh méng Coc van bng thép gitra kiéu mong

lién va kiém mong roi cua cau chinh. Phan nghién ciu tap trung vao thoi gian thi céng va thi
cdng an toan trong moi trudng bién sau.

2) Diéu kién hién truong

Céc diéu kién hién treong nhu sau

Bang 8.3.5-1 Cac diéu kién hién trwdng cho viéc Nghién clru

Kiéu Nghién ctru Kiéu 3
Kiéu cau Cau chinh
Ly trinh Km +561.3 ~8+77.12
Tru sb P76 ~ P78
Ké hoach t6n tao béi Khéng
Chiéu dai nhip cau (m) 150.0
Dé day cua coc thép du tinh chiu &n mon (mm) 7
Do sau nuae (M) 7.0~11.0
Cao d6 (E.L) cua bé coc E.L.-9.0 (binh bé coc)

Ngudn: Doan Nghién ctu
(2)  Lya chon Kiéu méng cho Cau chinh
1)  Khai quéat
Dé lwa chon kiéu méng thich hop cho cau chinh di tién hanh nghién ciru so sanh nhu sau.
2) Nghién ciru so sanh
a) Kiéu mong so sanh
Trong nghién ctu nay, di tién hanh so sanh 3 phuong an.
Phwong 4n -1: Mong coc dng thép (di dé xuat trong Nghién ctu cua SAPROF)
Phuong an -2: M6ng coc duc tai chd
b) Két qua Nghién ciiu so sanh

Két qua nghién ciru so sanh duoc trinh bay trong bang 8.3.5-2 sau day. Theo két qua trong bang,
Phuong an -1, méng Coc van ong thép la dwoc de xuat cao nhat cho kiéu mong cau chinh. Vi
Phuong an -1 c6 lgi thé vé chii phi x@y dyng va kha néng thi céng trén bién.
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Bang 8.3.5-2 So sanh méng cho cau chinh

o s . | Diém Phurong 4n -1 Phuong 4n -2
Tiéu chudn dénh gid . . i; . o g.x N N
toi da Mong kieu SPSP Mong coc C.LP véi kigu vong quily SPSP
Nghién citu SAPROF
Puong kinh coc 11200 mm Puong kinh coc 12500 mm
Téng sb coc 19 Téng sb coc 124
Téng chiéu dii coc 147.0m Téng chiéu dii coc 150.0m
Thi cdng trong tuong lai Thi cong giita ky Thi cdng trong tuwong lai Thi cong giita ky
A ES N 4
e EN
=5 ( I Aﬁ\ A
\ i 1)
\ / I\ fl
"\ i AN I
A\ N2
T -/ |
! \7‘ V,J I Vo
Mit bén Vo VAl
I VU
P U
Bétry VY w0 g | 260
\ | 2aso "%‘; | | @900
0
g I s Z o
I ]
2 4
g g e
B¢ coc > h V. 0
éco X ~g
i s i 3
N | B¢ be tong|
Bé bé tong P4 dinh bém|
P4 dinh bim 36250 |
|
OO o
Iy
g g
676
Moéng Coc éng van thép (SPSP) (D=1.2m=16,SK'Y490) Méng Cocvén éng thép (SPSP) (D=1.0m,t=12 SK Y490
- 56 lugng bé coc bé tong nhé - 56 lugng bé coc bé tong va coc C.LP 16n do Iyc siéu tinh 16n cta try khung
D6 bn dinh va dang két cims.
o on & . avu adang ke 10 8 |- Ngodi ra, cong tic thiét ké kiéu mong roi C.LP. c6 nhuoe diém!a lyc siéu tinh | 4
16n va thi cong ho
Khot hrong Pon gid Téng Khot hrong Pon gid Téng
(cho 1 méng) (WD) (LODOVND) (cho 1 méng) (WD) (LODOVND)
Thi céng B coc +bé try 3,419m3| 6,859,258 23,451,118 Thi cong BE coc +bé tru 5,035m3 6,859,258 34,537,866
Coc bng van thép 2,507 + 44,003,858 110,318,244 Coc éng van thép 1139t 44,003,858 50,111,593
Chi phithi cong (do hang e e
= 1,933m3| 1723811 3,331,506 = 1,970m3| 1723811 3,395,692
muc chinh cia Méng coe | 40  |BE0EONS M) 40 (|BEbEtons (W=2m) 2
6éng van thép SPSP) D4 dinh bam (h=1m) 483m3 737,139 356,156 D4 dinh bam (h=1m) 985m3 737,139 726,036
Dio 4,832m3 318,066 1,536,768 Pio 2,955m3| 318,066 939,825
Coc CLP om 49,217,400 0 Coc C.LP (D=2.5m) 1200m| 49,217,400 59,060,880
Téng) 138,093,792 Téng 148,771,893
T3 14 1.000 Ty I 1.070
o ) ] ~Kha néng thi cong ¢6 wu diém1a khéi luong thi cong méng nho. - Khd ning thi cong 6 nhwoc diém do khéi hwong thi cong coc d6 tai chd lon
Thoi gian va ké hoach thi P
N 10 4 |téida. 4
cong
- Nhuge diém trong bio dudng do trong twong lai thi cng b¢ cgt 16n trén - Nhuroc diémtrong bao dusng do trong twong lai thi cong bé ot 16n trén bién
Bdo dudng 15 |bién 10 .
- Uu diémtrong bdo dudng v6i khéi luong bé cocnhd trén bién. - Nhuwoc diém trong bio dutng véi khéi lwong bé coc 16n trén bién.
- 85% (Dy todn 50 bg) - 32% (Du todn s0b)
anh todn theo hinh thic ST| 10 |- Bao gém chi phi nghigm thu khéi lrong 1én coc éng thép. 10 |- Bao gbm chi phinghiém thu khéi lwong nhé coc éng thép. 8
- Hinh dang try thanh nénh - Hinh dang try thanh manh
Tinh thdm my 5 |- Bé cét cita cong tac thi cong trong twong lai néi lén trén mjt nude 3 |-Bé cot caa cong tac thi cong trong twong lai ndilén trén mit nuéc 3
- Méng coc dng thép 1 cong nghé méi tai Viét Nam - Méng coc 6ng thép 1a cong nghé mdi tai Viét Nam
Cong nghé méi 5 5 2
- Uu diém trong tac dong moi trudng 13 khéi lwong dit dao nho. - Nhuoc diém trong tac dong méi truong 1a khéi luong dét dao lon
Téc déngmdi truong 5 5 3
- Chi phithi cong 12 cao nhit vi thai gian thi cong dai - Cong téc thiét ké kidu mong roi CIP. c6 nhuge diémla hyc siéu tinh 1on v
-Kha néng thi cong ¢6 wu diém1a khéi luong thi cong méng nho. thi cong her
Pinh gid 100 85  |-Kha ning thi cong c6 nhugce diém do khéi luong thi cong coc dd taichdlontd 62
Dé xuiit cao nhat Dé xult it

*Khéng tinh x6i

Nguon: Poan Nghién ctru (Tham khaoB/D)
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(3)  Luya chon Kiéu méng cho Cau chinh
1)  Khai quat
Dé lya chon kiéu méng thich hop cho cau chinh, da tién hanh nghién ciru so sanh.

2) Nghién ciru so sanh
a) Kiéu mong so sanh
Trong nghién ctu nay, di tién hanh so sanh 3 phuong an.
Phwong 4n -1: Mong coc dng thép kiéu lién (da dé xuét trong Nghién ciu cia SAPROF)
Phuong 4an -2: Mong coc dng thép kiéu roi
b) Két qua Nghién ciiu so sanh

Két qua nghién ciru so sanh dugc trinh bay trong bang sau day. Theo két qua trong bang, Phuong
an -2, mong Coc van éng thép kiéu roi 1a duoc dé xuat cao nhat cho kiéu méng cau chinh. Vi
Phuong 4n -2 ¢6 loi thé vé thoi gian thi cong va chi phi. Bac biét, thi cong kiéu méng lién s&
khong kip thoi gian.
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Bang 8.3.5-3 Bang so sanh kiéu méng cho Cau chinh

' 5 ., | biém Phuwong én -1 Phuong 4n - 2
Tiéu chuén danh gia % 2 cmg " .;cmg' .
61 da Kiéu mong lién Kiéu mong roi
Nghién citu SAPROF
Thi c6ng trong trong lai _Thi c6ng gitta ky
I, W 3
Mit bén Be Be
¢ tru 2450 21200 ¢ tru
2 Be
5,000 d ‘ ¢ coc
[A :chothicng gi k P
-- - : for future construction
Bé coc
e ‘ """"" B¢ bé tong
Bebétong [ Pa dinh ba
5676.5 I L onane | | nan |
Pa dinh bam i I
cooobooococoonod: ;
i | % g §
{ { o
< 5
L 4‘7 < I
o ~
o In
] E@@g
- Tai trong léch tam cua tinh taitru luén tac dong lén mong. - Yéu ciu xem xét cdng tac thi cong h& (hon 1m) cho thi cong mong
D6 én dinh va dang két - 86 luong bé coc bé tong lon trong tuong lai
3 on mcé“llﬂ ang kéf - 86 luong coc éng van thép lon - S8 lugng bé coc bé tdng nhd
e 10 [-sén éng vin thép 1o 6 |- S8 lugng bé coc be tong nho 8
- S8 lugng coc dng van thép nhd
Khoi Im;,mg Don gid Téng Khéi lmgfng Don gid Téng
(cho 1 mdng) (WND) (1,000VND) (cho 1 mdng) (WND) (1,000VND)
Thi cong Bé coc + bé tru 3,419m3 6,859,258 23451,118 [Thi cong Bé coc + bé tru 1,318m3 6,859,258 9,043,521
Chiphi thi cong (do hang Coc éng vén thép 2,507 ¢ 44,003858 | 110,318,244 Coc éng vin thép 1373¢] 44003858 | 60431818
muc chinh cia Méng coc | 40 [Be bé tong h—dm) 1,933m3 1,723,811 3,331,506 | 40 [Be be tong (h=3m) 505m3 1,723,811 1,025,805 | 32
éng vén thép SPSP) Da dinh bam (h=1m) 483m3 737,139 356,156 [Da dinh bam (i=1m) 198m3 737,139 146,219
Pao 4,832m3 318,066 1,536,768 [Dao 1,587m3 318,066 504,733
Téng| 138,093,792 Téng| 72,318,790
Ty 1€] 1.000 Ty 1€] 0.520
. . . - Kha ning thi céng c6 nhuoc diémdo céng tac thi cong méng khéi - Khaning thicdng ¢6 uu diémla cdng tac thi cong méng khéi luong
Thoi gian va ke hoach thi P N
° 10 |lwong lon trén bién 4 |nhd. 8
cong
-Nhuoc diém trong bao dudng do bé cét ciia cong tac thicéng trong - Uu diém trong bao dudng la s§ luong diémbao dudng nho
Bao dudng 15 |twong lai trén bién lén 6 8
- 85% (Du todn so bg) - 32% (Du toan so bg)
anh toan theo hinh thire ST 10 |- Bao gdmchiphinghiémthu s luong coc éng thép lon. 10 |- Bao gém chiphinghiémthu s luong coc éng thép lon. 8
- Hinh dang try thanh manh - Hinh dang try thanh manh
Tinh thém ny 5 ) . 3 ) ) 5 5
- B# ¢6t cho cong téc thi céng trong tuong laindi trén meit nude. - B& ¢4t cho cdng tac thi cong trong tuong lai khéng noi trén mit nuée.
-Méng coc Sng thép a cong nghg moitai Viet Nam - Méng coc dng thép 1a cong nghé méi tai Vit Nam
Cong nghé moi 5 5 5
. . o ] - Uu diém trong tac déng moitruong 1 do khéi luong dét dao nho.
o PR -Nhuoc diémtrong tac déng méi truomg 1a do khoi luong dat dao lon.
Téc dong méi trudong 5 3 5
- Chiphi thicong 1 16n nhét véi thdi gian thi céng dai - Chi phi thi céng nhé nhét véi thdigian thi cong.
- Tai trong lgch tdm ctia tinh taitry ludn tac dong én mong. - Uu diém vé tinh thim i 1a bé cdt duoc thicéng trong tuong lai khong
Dinh gid 100 |-Nhwee diém vé tinh thim my 1a bé cdt duoc thi cong trong tuong lai 77 ndi lén trén mit nudéc. 70
ndilén trén mit nude.
it 38 xudt D& xuét cao nhit

*Khoéng tinh dén x0i
Ngudn: Poan Nghién ctru (tham khaoB/D)
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8.3.5.2 Nghién ctru diéu kién thiét ké cho Coc van éng thép
(1)  Khai quat

M@t coc van dng thép gdm coc dng thép la cAu Kién chinh dugc gin kém véi cac khe néi nhyr minh hoa chi
tiét trong hinh dwdi diy. So véi coc ong thép thong thuong, nd ¢6 wu diém Ia kha cuang; rat co lgi cho két
cau cda tru trong nhur 14 cac trong chan dat cho viéc dao siu va thi cong mong duwdi nudc sau.

MGng coc van dng thép dugc cAu tao phia ngoai giéng coc van éng thép. Cac coc van ng thép mot dau he
duoc dong téi do sau thiét ké, tai trong tir két cau trén duoc truyén téi ban dinh va tiép tuc xudng coc van
va cudi cling t6i 16p dat ma sét va Iép chiu tai trén cang.

MGng coc van 6ng thép dé ban than giéng dng van ngoai néi trén bé mit mréc, cac méi ndi cia ching
duoc bit bang vat liéu chéng thim nuréc dé lam khung vay tam c6 sir dung cac thanh chbng va giing ngang
coc. Phia trong giéng dugc 1am khd, sau dé 14p dung bé coc va try & do, khung vay dng coc tam s& dugc
cit quanh phan dau trén ciia dng coc bing véi bé tru ¢ dudi nuéc va bo di.

— g,

/” TS
~
s N
/7 |
Chi tiet khe noi ong cot
thép
|
/
/
/7
\\ 7
~ -~
~ ”
W= m o= ™
~
~
~
~
~
~
~
~

Ngudn: Poan Nghién ctru

Hinh 8.3.5-1 Khai niém méng Coc van éng thép
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(2) Chu trinh thiét ké

Thiét ké co s6 mong coc véan ng thép duoc dua trén chu trinh sau

Buéc 1;: Xac dinh kich thwéc méng

[ T A
i : |
i | Gia dinh kich thusc két céu | i
i L1 i
i | o _ | |
! Xem xét chiéu sau séi va cao d6 dai coc :
! 197 !
i - out :
! Xac dinh U .
i Bing tai trong hoanth an |
i i
i 0 o .
I Xdo dinh Xie dinh out !
- @ . _ Suc chiu tai Theo tai trong trong qué trinh xay d |
! a chuyén vi cho phép :
! *with cofferdam planning| I
i o .
. OK :
| _Xéodinh Out I
: ung suat t6 hop * trong |::> :
| oC van ng thép I
i i
i Q oK |
i o *do trong quan tinh thi cong |
! Xac dinh kich thwéc ket cau Va sau thi cong .
e I A ]
Bwée 2: Xace dinh thanh phén két ciu ﬂ
! i
i | Thiét ké ban trén | :
: |
I igs :
: |
! Thiét ké méi ndi giia ban trén va coc van éng thép I
|
I :
; Il !
I e r r r I
i | Thiét ké méi néi giira ban trén va coc | I
: |
| igs :
: |
| Xie dinh Out '

Ngudn: Poan Nghién ctru

Chu kien két cau

Hinh 8.3.5-2 Qua trinh thiét ké co s& méng Coc van éng thép
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(3)  Trinh ty thi cdng
Qui trinh bign phép thi cdng méng Coc van ng thép va cac diém thi cong tai tung giai doan duoc
trinh bay nhu sau.
1) Pit coc van bng thép va dong coc
Khi ddt va déng coc van ong thép, dé tranh viéc xoay va nghiéng cua ong coc, céc khung dinh vi
dugc dat bén trong va bén ngoai vong tron giéng. Cong tac dat coc va déng coc dugc thuc hién
b(jﬁ may dong coc trén tau hodc trén da giég ngoai’ hién truong. Cac coc dwoc dat tung cai mot
bing bla rung, tai cac vi tri duge xac dinh bang thiét bi dinh vi.
2) Cong tac ndi va dic ban bé tong
Khi hoan thanh xong viéc déng 6ng coc téi do sau thict ké, dat va cat duoc ldy ra hét va chén vira
v{io khe xuong téi bé coc. Tiép den 1a d6 vat liéu chong thﬁm‘vao phan noi cua khung vay tam
bang cac tui Nylon. Sau d6 dao bén trong t61 d6 séu qui dinh bang gau ngoam va mdy bom nudc.
Khi hoan thanh xong céng tac dao, mat nén dwoc lam phang bang da ddm va diac ban bé tong
dudi nuéc.
3) Pat gian chbng va lam kho
Sauk hi bao dudng ban bé téng dwdi nwdc, bit dau 1am khd bén trong khung vay tam. Muc nuéc
dwoc ha thap téi mirc thap hon gian chong va dat thanh giang ngang tirng cai mét.
4) Pit phan ndi chéng cit
Dé 1am cho bé coc va twdng bén trong cia mong vay coc van thép thanh mot khdi, s& han méi
noi chong cat vao ong coc.

Khung Duc ban bé tong Gian chéng va thanh Nbi cat
dinh vi \1 dudi nudc glang ngang tam
g+
Khung vay l/
tam
>Thém méng

1)buc déng Coc 2)Cong tac ndi va 3)Pit khung giang 4)Pjt ndi chong
van ong thép 1am kho ban da lam khd cat
dam

Ngudn: Doan Nghién ctu
Hinh 8.3.5-3 Qui trinh bién phap thi céng moéng Coc van 6ng thép (1)

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-68



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

5) Thi cbng bé coc va than tru
B tri trén cbt thép bé coc va db bé tong nhu duéi day sau do thi cong than try.
6) Théo céac gian chong va thanh giing ngang tam va cit van coc dudi nudc

Trong khi db nudc vao trong khung vy tam, gian chdng va thanh gidng ngang dwoc thao ra ting
cai mot. Sau khi ap suat bén trong va bén ngoai dwoc can bang, thi ticn hanh cat coc van ong thep
dué6i nudce & phan dau cia mii coc.

5) Thi cdng bé coc va than tru 6) Théo thanh giing va khung chéng tam
va cit dng thép dudi nuée

Ngudn: Poan Nghién ctru

Hinh 8.3.5-4 Qui trinh bién phap thi cong méng vay coc van éng thép (2)

Chiéu day bé tong Ban day dugc xac dinh theo hinh dudi déy.

Nguén: Poan Nghién cttu (tham khao trong “SPSP Foundation™, Japanese Association for Steel Pipe Piles,
2002)

Hinh 8.3.5-5 Qui trinh bién phap thi cong méng vay coc van éng thép
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8.3.5.3 CA&c xem xét thiét ké
(1) Nguyén tic thiét ké
1) Céc tiéu chuan thiét ké
V& co ban, cac cau va céc két cau cua dw an ndy s& dugc thict ké theo tiéu chuan cua Viét nam
(22 TCN 272-05) va AASHTO-LRFD (Thiét ké cc yéu té Khang va Tai trong, Xuat ban lan 3
nam 2004). Tuy nhién, thi¢t ké coc van ong thép khong thich hgp theo céc tiéu chuan nay, do vay

vige thiét ké s& duoc xéc dinh theo tiéu chuan Cau va Buong cua Nhat ban “Chi dan kg thuat cho
Chu va Buong — Phn IV (JHB-2002).

2) Diéu kién dia chat thiét ké
Sé liéu khoan dia chat
C6 tong sb 6 16 khoan, hai 16 khoan cho méng cau chinh. Dat gdm cé sét va bun, cac I6p trén
cung xap xi 30 m la sét va co gia tri N-SPT thap. Cao d6 va tinh dong nhat dia chat cua tang chiu
luc dé thict ké mong cua cau chinh dwgc quyét dinh boi so sénh hai 16 khoan méi mong, gia tri
N-SPT nhé hon va cao d6 sdu hon dugc 4p dung nhu sau:

Bang 8.3.5-4 S 16 khoan thiét ké dwgc xac dinh

Tru sb Khoan sb Vi tri khoan
P76 BP-77 Tim mong
P77 BP-80 14m tu tim mong
P78 BP-81 Tim mong
Ngudn: Poan Nghién ciu

Chay nhéo

Hién trong chay nhdo tlem an khi dong dat khéng dugc bao gdm trong thiét ké mdng cau chinh
do khong c6 muc nusc nén cao hon 10m dudi bé mat nén va ¢ d6 sdu nho hon 20 m dudi mit
nén.

M 1 MHWL +1.970 HWL (5%) +2.550

MWL +0.150
& o ZMHWL -1.670

1020 3040 50 bb 10 20 2a0 o JGL -4.390
S P

i

A8 A

Ngudn: Doan Nghién ctu
Hinh 8.3.5-6 P76 Méng céu v&i cac 16 khoan sé BP- 77 & BP-78
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3) Tb hop tai trong va hg sb an toan

Céc truong hop thiét ké va hé sé an toan twong tng cho sy 6n dinh va ing suét cho phép ddi véi
cac cau kién trinh bay trong bang dwéi day.

Bang 8.3.5-5 Hé sb an toan cho kha nang chiu tai va (rng suét cho phép trong coc thép

2 ’ Hg s6 an toan cho| Ting ung suat cho
T6 hop tai frong sw 6n dinh (n) phép

1.Piéu kién théng thuong

3.0 1.00
(DC+DW)+EV+CR+SH+EL+LL+WA
2.Diéu kién nhiét do 30 115
(DC+DW)+EV+CR+SH+EL+LL+WA + TG+TU ' '
3.Piéu kién gio:

ieuieng 2.0 1.25

(DC+DW)+EV+CR+SH+EL+LL +WA +WS
4. Piéu kién dia chan :

2.0 1.50
(DC+DW)+EV+CR+SH+EL+WA’ +EQ
5.Luc va x0 tau

2.0 1.70
(DC+DW)+EV+CR+SH+EL+LL+WA” +CV

DC
DwW
EV
CR
SH
EL

LL
TG
TU
WS
EQ
cVv

Tinh tai c4c bd phan két cdu va céc bd phan phi két cau kém theo
Tinh tai 16p pha bé mat va phan phu tro

Ap luc dung do ty trong dat dap

Tur bién

Co ngot

Céc higu ing lxc bi ham tich liiy do phwong phap thi céng, bao gom ca lyc thi
cap do cing kéo sau.

Hoat tai xe

Gradient nhiét

Nhiét dong déu

Tai trong gio trén két cau

Dong dat, gom hiéu ing sw phan rd do dong dat

Luc va x0 tau

Source: Article 4 of Prt IV, SHB-2002 & Article 4 of 22 TCN 272-05
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4) Khanéng chiu lyc theo phwong dirng

Kha ning chiu lyc theo chiéu ding (Ra) va hé sb an toan (n, tham chiéu bang 8.3.5-5) cua méng
Coc van ong thép dwoc tinh nhw sau:

1
R, =0y - A+———— U, > Lf,+U, 3L f,}

n+n,+n,
Trong do
A; : phan han dau coc thép (m?)
qu :khang dau coc trén don vi dién tich (kN/m?)

Q/N =300 N =40

n, : s6 lugng coc thép trong tudng ngoai

n, : sb lwong coc thép ¢ twong ngin

U, : chiéu dai chu vi ngoai caa try twong ngoai va tudng ngin (M)
U, : chiéu dai chu vi ngoai cua tru twong trong va tudng ngin (m)
Li : chiéu dai mdi 16p co xét dén ma sat bén cho twdng ngoai (m)
f, : hé sé ma sat t6i da cho twdng ngoai (kN/m?)

: chidu dai mdi 16p c6 xét dén ma sat bén cho twdng ngoai (m)
: hé s6 ma sat t6i da cho twang trong (kN/m?)

=

Source: Article 13 of Prt 1V, SHB-2002
Hinh 8.3.5-7 Xét viing c6 lwc ma sét bé mét tai bé mat lién ngoai vi cia phan giéng mong
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5) Vatlicu

Coc van bng thép

Hai loai coc thép trong Coc véan éng thép Loai SKY400 va Loai SKY 490 dwa trén Tiéu chuan
Nhat JIS 5530 hoic tiéu chuan quoc t€ twong dwong s& dugc dp dung. Péac tinh va cuong d6 1a
nhu sau.

Bang 8.3.5-6 Cac déc tinh va Gii han (rng suét ctia coc thép cho Coc van éng thép

et Cuong do chay fy Cuong do kéo fu Mo dun dan hoi
¢ (MPa) (MPa) (Mpa)

Loai SKY 400 235 400 200,000

Loai SKY 490 315 490 200,000

2

Source: JIS 5530

Chiéu day 16p bao vé an mon du tinh cho coc thép

Ap dung chiéu day 16p bao vé dn mon dy tinh cho coc éng thép va Coc vén éng thép cén cit theo
Bao céo s6 PMUZ2/110422-1. Thiét ké chiéu day bao vé an mon nhu sau:

Bang 8.3.5-7 Thiét ké Chiéu day I&p bao vé& an mén dy tinh

Tiép xdc tryc tiép véi nudc

Cast against earth bién

Chiéu day 16p bao vé an mon

du tinh 2mm mm

Nguon: Poan Nghién ctu

M0 hinh thiét ké

1)  Khéi quat

Méng Coc vén dng thép c6 pham vi rat rong BLe, cho thiy pham vi 4p dung phuong phap thiét
ké , va néi chung thudc kiéu méng dan hdi cho chidu day xac dinh. T BLe, lién quan dén mét sé
van dé nhu méng dan hdi c6 gia tri nho hon 1, tuy nhién, méng Coc van ong thép 1a két cau gém
Coc vén 6ng thép ndi véi nhau bang cac éng ¢ do ciing thip hon db cing caa than dng thép va
chén vita vao dng ndi, va su bién dang truot cit d& xay ra trong d6. Do dé, khéng can kiém tra do
truot tai day méng. D6 13, phai kiém tra do 6n dinh kha nang chiu lyc theo chidu ditng va chuyén
Vi ngang.

Dé cuong mé hinh tinh toan 6n dinh dung dé kiém tra cac diéu kién théng thuong, diéu kién béo
va dia chan nhu trinh bay trong Bang 8.3.5-8.
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Bang 8.3.5-8 M4 hinh tinh toan dé 6n dinh

Kiém tra céc diéu kién thong thuong,
bédo va dieu kién dong dat cap 1
B=30m, L/IB>1 B>30m, L/B=1
and BL.>1 or fL.=1
Dam c6 chicu dai hiru han Phan tich theo dam cua
M6 hinh Thiét ké trén nén dan hoi g!eng ?p cd xét dén truot cat
‘ cua moi noi.
(M6 hinh dam) (M6 hinh giéng)
g: Coc van 6ng thép Tuyén tinh
IS
= , . T e Panh gia theo hiéu qua kép o
_‘c: Sirc khang cat cia moi noi va hé s6 phan bé mo men Song tuyen tinh
Sirc khang nén theo phwong Y, . £
ngang tai Mt truéc méng Tuyén ¢ xét den phy thuée tng suat
é Stic khang nen theo phuong Bao gdm trong khang nén phia trudc theo phwong ngang
£ | ngang tai mat ngoai vi mong
@
8 | Suc khang nén cit theo phurong
& | dang tai bé mat ngoai vi trong Bao gom trong kha nang chiu tai cua Coc van ong thép
8 | vangoai mong
E Strc khang nén theo phwong Tuyén tinh Tuyén tinh
8 dung tai mat day mong
Stic khang nén cit theo phuong Tuyen tinh Tuyen tinh
ngang tai mat day mong

Ngudn: Muc 13 — Phan 1V, SHB-2002
2) M@ hinh dam c6 chiéu dai hitu han

Luc tiét dién, chuyén vi va phan lec nén don vi cia méng Coc véan éng thép kiéu giéng dat dwoc
bang cach lién quan dén mong Coc van ong thép nhw dam c6 d6 dai hitu han tren m6 hinh dan
hoi trong hinh dudi day.

Nguon: Muc 13 of Prt 1V, SHB-2002
Hinh 8.3.5-8 M6 hinh tinh toan Méng Coc van éng thép
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3) Phuong phap giéng ao

Phuong phap phén tich nay duoc dya trén ly thuyét vé dam cé xét dén bién dang cat. Do 1a gia
thiét mét giéng ao bang c¢6 dinh cac coc van thép tai tryc tdm caa chung nhu trong hinh
8.3.5-8.Gia thiét truc tm cua mdi coc van dng thép duoc ¢ dinh mit phiang qua tam cua tru
tuong giéng 4o, tao gia thiét sau day dé dua giéng vao mét kich thudc nhw trong Iy thuyét cua
dam.

a) Giéng 40 s& theo dung ly thuyét dam dé xem xét sy bién dang cit.
b) Mdi coc van éng thép riéng I¢é s& tuan theo ly thuyét dam ma khong tinh dén bién dang cét
Gia su theo dinh luat bao toan d6 phang cho giéng ao. Nhu trinh bay trong Hinh 8.3.5-9, dinh

luat nay khing dinh rdng mat cat AA trong giéng ao theo phurrong ngang trudc khi chuyén vi s&
duy tri d6 phang sau khi chuyén vi va dich chuyén toi mat cat A'A'.

Source: Article 13 of Art IV, JRA-2002

Source: Article 13 of Art 1V, JRA-2002 Figure 8.3.5-9 Chuyén vi truot 3v ciia mdi ndi kem
R . Lz . theo bién dang cat

Hinh 8.3.5-10 Méng Coc van ong thép B clia giéng 30
Céc lyc tiét dién, chuyén vi va phan luc nén don vi cua mong Coc véan ong thép kiéu giéng co thé
dat duoc bang cach lién quan dén mong Coc van ong thép nhu phwong phap gieng ao nhu trong
md hinh dudi day.
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Nguén: Poan Nghién ciau  (refer from “SPSP Foundation”, Japanese Association for Steel Pipe Piles,

2002)

Hinh 8.3.5-11 M6 hinh tinh toan giéng &o

4)  Xac dinh M@ hinh thiét ké
M hinh thiét ké mong Coc van ong thép cua cau chinh dugc quyét dinh trong bang 8.3.5-9 duéi

day.
Bang 8.3.5-9 Xac dinh md hinh thiét ké
D(m) Lm)| wD | Y |Lem)| pre | MO hllgrlthiét
Binh LL | 21.469 <30m|3550| 1.6535 >1| 0.0340| 33.69| 1.145 >1| Dim DAm
P76 thuong TT| 12.782 <30m | 35.50 | 2.7773 >1| 0.0394 | 33.69 | 1.327 >1| Dim
Dig LL | 21.469 <30m |35.50| 1.6535 >1| 0.0328 | 36.81| 1.207 >1| Dam Dim
chan TT| 12.782 <30m | 35.50 | 2.7773 >1| 0.0378 | 36.81| 1.391 >1| Dim
Binh LL | 21.469 <30m|3550| 1.6535 >1| 0.0345| 30.19| 1.042 >1| Dim Dim
p77 thuong | 17| 12782 <30m | 35.50 | 2.7773 >1| 0.0429 | 30.19 | 1.295 >1 | Dim
Dig LL| 21.469 <30m |3550| 1.6535 >1| 0.0324| 33.92| 1.099 >1| Dam DAm
chan TT| 12.782 <30m | 35.50 | 2.7773 >1| 0.0392 | 33.92| 1.330 >1| Dim
Binh LL | 21.469 <30m |35.50| 1.6535 >1 | 0.0426 | 23.49 | 1.001 %=1 | Giéng Giéng
P78 thuong | 17| 12782 <30m | 3550 | 2.7773 >1| 0.0499 | 23.49 | 1.172 >1| Dim
Dig LL | 21.469 <30m |3550| 1.6535 >1| 0.0354| 29.09| 1.030 >1| Dam Dim
chan TT| 12.782 <30m | 35.50 | 2.7773 >1| 0.0443| 29.09 | 1.289 >1 | Dim
Note) Dam : Dam c6 do dai httu han trén nén dan hdi (M6 hinh dam)
Giéng: DAam cua giéng o dé xét su truot cit cua mbi ni (Md hinh giéng)
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3

3.873
P

31U

¥ 1.970
T (MHWL)

11650
12973

11650

4000
|

SPSP L=47.5m
t=14mm&16mm

SPSP L=47.5m
t=14mm~19mm

SPSP L=47.5m
L t=14mm~19mm

1261.800

t=14m t=19mm

o)? (SKY420) SKY4Q0)} (SKY490)
: D (=

21469

8687
21489
21469

12612

Ngudn: Do&vBlghién ctu P77 P78
Hinh 8.3.5-12 Hinh dang méng Coc van éng thép
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(3) M6 hinh 16 xo dan hdi dé phan tich tong thé
1) Hé sb phan lyc dat theo phuong ngang

1 _ B9

k, =—aE (=) "4

=033

Trong do
kH : Hg sé phan lyc dt theo phuwong ngang  (KN/m3)
BH : B& rong tai trong duwoc giam vubng goc véi huéng tai trong (m)

ﬂ =4 kH i D
\ 4El
D: Bé rong tai trong vudng goc véi hudéng tai trong (m)
De: Bé rong anh huéng vudng goc véi huéng tai trong

1/B: D6 sau dét lién quan dén sirc khang phuong ngang, va nho hon chidu dai méng (m)
B: Tri sé dic tinh cia mong (1/m)

E: M6 dun Young's cia mong = 2.00E8 (kN/m2)
I: M6 men quan tinh cia méng (m4)
Le: D6 sdu chén anh hwrdng cua méng (m)

oy = () ()

Trong do
kH1 : Co sd hé sb phan luc ngang c6 xét dén phy thudc tng suat (kN/m3)
oH : Hé s gia tang co xét dén sy gop phan tir phan lyc cit ngang
va stc khang cua dét trong giéng (=1.00)
y : Su chuyén vi ngang ciaa mong tai dia tang thiét k& (m)
yo : Co s6 chuyén vi (m)
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2)

M hinh 16 xo dan hoi cia Mdéng Coc van ng thép

M hinh 16 xo dan hoi cia Mong Coc van 4ng thép cho Phan tich tong thé nhu dudi day.

P76
Stiffless of SPSP Fouldatiol
- Stiffless

91.2

E= 2.0E+08 KI/m2 A= 33487 m’ g
- Geomretrical Monelt of llertia (t=14&16) &
Lolgitudilal Directiol = 127.498 (m*) Bu.= 12.611 m
Tralsverse Directiol = 55.329 (m* Br= 21.469 m
Horizoltal Sprilg (BP-77) 12611.8
lormal Seismic
Layer Lolgitudilal Directiol (LL) Tralsverse Directiol (TT) Lolgitudilal Directiol (LL) Tralsverse Directiol (TT)
Depth (m) Depth (m)
kh1 (ki/m3) | Sprilg(kl/ m) | khl (klI/m3) | Sprilg(kl/ m) kh1 (kl/m3) | Sprilg(kl/m) | kh1 (kI/m3) | Sprilg(kl/ m)
overhalg 0 0
1 9.89 1,542 33,105 1,354 0 9.89 3,084 38,892 2,707 58,117
2 7.00 3,855 82,763 3,384 0 7.00 7,709 97,218 6,769 145,324
3 3.50 6,939 148,973 6,092 0 3.50 13,877 175,003 12,183 261,557
4 4.80 3,855 82,763 3,384 0 4.80 7,709 97,218 6,769 145,324
5 1.80 17,732 380,688 15,568 0 1.80 35,464 447,237 31,135 668,437
6 5.40 34,693 744,824 60,917 0 5.40 69,385 875,014 60,917 | 1,307,827
7 3.11 38,547 827,566 67,666 | 1,452,721 3.11 77,095 972,245 67,686 853,588
Total 35.50 35.50
Pile Tip Sprilg lormal Seismic
Vertical Sprilg 1.0823E+07 kl/m 2.1646E+07 KlI/m
Horizoltal Sprilg = 3.2469E+06 Kl/m 6.4937E+06 KlI/m
Rotatiol Sprilg 5.3664E+08 kim/rad (L) 1.0733E+09 klm/rad (L) (for Lolgitudilal Directiol)
2.3155E+08 klm/rad (TT) 4.6311E+08 klm/rad (TT) (for Tralsverse Directiol)
P77 t=14mm t=19mm
Stiffless of SPSP Fouldatiol
- Stiffless
E= 2.0E+08 kI/m2 A= 3.8318 m? 9
- Geonetrical Morrelt of llertia (t=14&19) il
Lolgitudilal Directiol = 149.088 (m*) B = 12611 m
Tralsverse Directiol = 64.663 (m*) Br= 21.469 m
Horizoltal Sprilg (BP-80)
lormal Seismic
Layer Lolgitudilal Directiol (LL) Tralsverse Directiol (TT) Lolgitudilal Directiol (LL) Tralsverse Directiol (TT)
Depth (m) Depth (m)
kh1 (ki/m3) | Sprilg(kl/ m) | khl (kl/m3) | Sprilg(kl/ m) kh1 (kl/m3) | Sprilg(kl/m) | kh1 (kI/m3) | Sprilg(kl/ m)
overhalg 0 1.58
1 7.92 722 9,105 684 14,685 6.34 1,557 19,635 712 15,286
2 3.90 4,629 58,376 4,102 88,066 3.90 9,341 117,799 4,271 91,694
3 9.00 3,086 38,918 2,735 58,718 9.00 6,227 78,529 2,847 61,122
4 4.00 16,974 214,059 15,042 322,937 4.00 34,250 431,927 15,661 336,226
5 8.00 33,947 428,106 30,083 645,852 8.00 68,499 863,841 31,321 672,431
6 2.68 38,577 486,495 34,185 733,918 2.68 77,840 981,640 35,592 764,125
Total 35.50 35.50
Pile Tip Sprilg lormal Seismic
Vertical Sprilg 1.0823E+07 kl/m 2.1646E+07 kI/m
Horizoltal Sprilg = 3.2469E+06 Kl/m 6.4937E+06 kI/m
Rotatiol Sprilg = 5.3664E+08 kim/rad 1.0733E+09 klm/rad (L) (for Lolgitudilal Directiol)
2.3155E+08 klm/rad 4.6311E+08 kim/rad (TT) (for Tralsverse Directiol)
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P78
Stiffless of SPSP Fouldatiol
- Stiffless

E= 2.0E+08 kI/m2 A= 3.8318 m?

- Geometrical Momelt of llertia (t=14&19)
Lolgitudilal Directiol = 149.088 (m*) B = 12611 m
Tralsverse Directiol = 64.663 (m®) Br= 21.469 m

1469

Horizoltal Sprilg (BP-81)

lormal Seismic
Layer Lolgitudilal Directiol (LL) Tralsverse Directiol (TT) Lolgitudilal Directiol (LL) Tralsverse Directiol (TT)
Depth (m) Depth (m)
kh1 (ki/m3) | Sprilg(kl/ m) | khl (kI/m3) | Sprilg(kl/ m) kh1 (kl/m3) | Sprilg(kl/ m) | kh1 (kl/m3) | Sprilg(kl/ m)
overhalg 0 6.41
1 2.35 0 0 0 0 0 0 0 0 0
5.70 784 9,887 698 14,985 1.64 1,645 20,745 1,440 30,915
3.80 2,351 29,648 2,095 44,978 3.80 4,934 62,223 4,320 92,746
10.10 4,701 59,284 4,189 89,934 10.10 9,867 124,433 8,639 185,471
3.10 23,506 296,434 20,947 449,711 3.10 49,337 622,189 43,197 927,396
8.10 36,043 454,538 32,118 689,541 8.10 75,651 954,035 66,236 | 1,422,021
7 2.35 39,177 494,061 34,911 749,504 2.35 82,229 1,036,990 71,995 907,929
Total 35.50 35.50

ol jwW|IN

Pile Tip Sprilg lormal Seismic

Vertical Sprilg = 1.0823E+07 kl/m 2.1646E+07 ki/m

Horizoltal Sprilg = 3.2469E+06 kl/m 6.4937E+06 kI/m

Rotatiol Sprilg = 5.3664E+08 kim/rad 1.0733E+09 kIm/rad (LL) (for Lolgitudilal Directiol)
2.3155E+08 kim/rad 4.6311E+08 kim/rad (TT) (for Tralsverse Directiol)

g

Layerl

Layer2

Ngudn: Doan Nghién ctu Eii-
Layer3d [WN-—

Layerd

Layers W

Layer6 %
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(4) Ung suét coc

Trong mdng coc van dng thép kiéu mong nay ciing ding ca cho vong vay tam, coc van éng thép duoc
dung lam tuwdng vay trong suot qua trinh thi céng. Do do, twong vay cling phai duge dam bao an toan
chong cac tai trong tac dong trong suot qué trinh cong trinh tam ton tai.

Khi d6 bé tdng ban dinh véi coc van éng thép trong trang thai bi bién dang, ing suat du (cy) do thi
cbng va ton tai sau khi thi cong va ing suit (o) xay ra do cac luc ngoai thiét ké sau khi hoan thanh
nén duoc bé sung. Téng cong (o) phai bang véi tng suat cho phép (o,) hoic nhé hon.

Do ttng suét xdy ra tai coc van ong thép khi thodt mwdc chiu anh huong bai trinh ty thi cong hang muc
cbng viéc, can phai khao sat k¥ lugng trinh ty céng viéc va thyc hién thiét ké theo hang muc cbng
Viée do.

Trong do
6 :ungsuatts hop (=0l +02)
ol :ung suat do tai trong sau thi cong.
62  :¢ng suat du trong qu4 trinh thi céng

ca : ing suat cho phép cua coc van éng thép.

Ngudn: Poan nghién ciu
Hinh 8.3.5-13 {ing suét t hop cho méng coc van dng thép
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(5) Ban dinh

Ban dinh cia mét mong coc van éng thép vé co ban cé do cang Ién va duoc két ndi mot cach chic
chan vao coc van ong thép, no cé thé dugce tinh toan nhuw mét cdnh dam véi cac phan dau cuoi co dinh
tai cac mép ngoai bén dudi cua phan than. Tuy nhién, dat trong giéng s& khéng chia phan tai trong
nao.

1) Phan luc coc

Phan lyc coc dang (Ri) cua coc van dng thép dugc ding cho thiét ké ban dinh phai duoc tinh theo
cbng thirc sau:

__Vo-Mi Mo
T (ni - Aoi) L(IB - i)
Trong do,
Ri : phan lyc coc dung cua coc 6ng van thép va coc don bén trong (kN/coc)
Vo : tinh tai ding tac dong 1én bé mat day cua ban dinh (KN)
Mo : mé men tac déng 1én mat cua ban dinh (KN.m)
nl : sb coc van bao gdm & phan ngoai thanh giéng
n2 : sb coc van bao gdm trong cira ngan (bulkhead)
n3 : sé coc don bén trong
Aol : dién tich cit ngang thuc cua coc van bao gbm & phan ngoai thanh giéng
Ao2 : dién tich cit ngang thuc cia coc van bao gom trong cira ngin (bulkhead)
Ao3 : dién tich cit ngang thuc cua coc van don bén trong

IBi : tng hop khoang cach tir tim caa coc van 6ng thép va coc don bén trong dén
dwong trung hoa cua phan giéng (m?)

2) M6 men ubn

Trong mat phan cua tim ban dinh, kiém tra ¢ng suat trén bé rong don vi tai ting vi tri cua coc éng
van thép ma co thé tao ra phan luc coc ditng 16n nhat.

Nguén: Poan nghién ctru
Hinh 8.3.5-14 M@ hinh tinh toan ting phan cho ban dinh
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m:@-(L+%)+z (H%) "B (N nin

iry 2
Ruin > L\ w@

M = A+ =]+ (R-=) - KN nk
i e R LR Rl

trong d6, MA,MA' : m6-men udn trén mét tai day cot cia mét mép cb dinh (kN.m/m)
Rmaxi : phan lyc doc téi da cua coc ngoai (kN/coc)

Rmini : phan lyc doc t4i thiéu caa coc ngoai (kN/coc)

Ri : phan lyc doc coc ngan (kN/coc)

L : khoang céch giita d4y cot va bé mit trong caa coc

Li : khoang céch tir mat trén cot dén tdm caa coc ngan (m)

w : trong lugng khong déi cua ban trén va tai trong vuot qua (kN/m?)
Do : duding kinh ngoai cha coc van va coc trong (m)

Do’ : khoang céch t giira cac tdm coc ngoai (m)

d : chiéu cao hiéu dung caa ban dinh (m)

(6) K&t ndi gifra ban dinh va coc 6ng van thép

Két ndi gita tim dinh va coc van éng thép cho bién phap “Bién phép gia cb bing chét -
Reinforcement Stud Method™ phai dugc tinh toan nhu sau:

1) M6 men udn thiét ké

Me =Rp-e

MFix = osa * Z0

Trong d6, Me : md men do dd léch tdm cua phan luc (KN.m)
MFix : m6 men ngam (KN.m)
Rp : phan lyc doc cua mét coc van (kN)
e : do6 léch tdm (m)
osa : (tng suat cho phép cua coc véan thép (kN/m?)
Z0 : mb dun tiét dién cua than coc véan thép (m®)

Str dung muc thi da giita Me va MFix.

Thiét ké cbt thép chiu mé men

- Ung suét kéo do md men

M
T =—
h
1 T
sl =
¢ - &
trong @6, T1 : lyc cang cua tac dong trén cbt thép chiu mé men (N)
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M : md men thiét k& (N.mm)

h  : khoang cach tir tam dén tam caa c6t thép chiu mé men (mm)
osl : ang suat kéo cua cbt thép chiu md men (N/mm?)

nb s lwong cbt thép chiu md men (coc/Iép)

Ab : dién tich tiét dién caa cét thép chiu mé men (mm?)

- Ung suét kéo do luc ngang

™ =

2|3

B
2+1b- &

trong d6, T2 : tac dong luc ngang Ién cét thép chiu mé men (N)

o s2

Ho : tac dong luc ngang tai day cua ban dinh (N)
nl : sb lwong caa coc van ngoai
6s2 : (tng suét kéo cua cét thép chiu mé men (N/mm?)
-Ung suét téng hop
os=osl + os2<ocsa
trong d6, osa : @ng suét cho phép cua cét thép chiu mé men (N/mm?)
- S6 coc yéu cau
2-T1L+T2
2-0sa-M

%

nba

trong d6, nba : s lwong can thiét cua cét thép chiu mé men (coc/lsp)
2) Thiét ké gia cb cit
- Ung suét cit

R

TS = = rsa

ns - %

trong d6, s : {tng suat cit cua cdt thép chiu cit (N/mm?)
Rp : phan lyc doc cua mét coc van (N)
ns : sb luong cua cot thép chiu cat
As : dién tich mat cit caa cdt thép chiu cit (mm?)
Tsa : ing suat cho phép cua cdt thép chiu cit (N/mm?)

- Yéu cau sb lwong coc
- Ro

nsa & ————
tsa*bs

trong d6, nsa : sb lwong can thiét caa cét thép chiu cit (coc)

8.3.6  Thiét ké chi tiét CAu chinh
8.3.6.1 Diéu kién thiét ké
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(1)  Tric doc cau
Tric doc Cau chinh dugc trinh bay trong hinh duéi day.

480,000

“50,000 “50,000 " 870 235 150

Rur]

e Y S —
=X

MWL 2350 (58) W 57

SHLWL 187D ‘

p— ¥¥‘\\§¢‘ ,;{

oo S
ST

(a) Trac doc tdng thé cia Cau chinh

(b) Céc dbt va Céc doan Két ciu phan trén
Ngudn: Doan Nghién ctu
Hinh 8.3.6-1 Trac doc clia Cau chinh
(2)  Céc didu kian thiét k& Méng
Céc diéu kién mong cua Cau chinh dwoc trinh bay trong Phan  8.3.5.3.

(3)  Bidu kién thiét ké Két ciu phan trén va Két cau phan dudi
1) Hinhhoc
Céc diéu kién hinh hoc cua tru dwoc tom tét trong bang dwdi day.

Bang 8.3.6-1 Kich thwéc cac cau kién ctia Két cdu phan duwéi

Céc hang muc Kich thuse (m) | Diéntich (m?) |Quan tinh -1 (m*) | Quén tinh -2 (m*
Tuong chit V' [Dinh 3.0x5.0 141 28.9 10.0
Day 3.0x7.0 211 98.0 14.6
Than tru thép hon 7.0x10.5 735 300 675
Ngudn: Poan Nghién ctru
Bang 8.3.6-2 Kich thwéc Két cau clia Két cdu phan trén
Cac hang muc Kich thuec (m) Note
Chiéu cao dam Céc dbt dac hang Thay dbi tir 3.50 dén 7.50
Céc dbt van khuon Thay dbi tir 3.20 dén 3.50
Chiéu réng ddm Ban trén 15.7
Ban dudi Thay déi tir 5.00 dén 7.475
Chiéu day kétcdu  |Ban suon Thay ddi tir 0.400 dén 0.600
Ban trén Thay ddi tir 0.260 dén 0.550
Ban dudi Thay di tir 0.260 dén 1.40

Ngudn: Doan Nghién ctu
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2) Vatliu
a) Bétbng
Bang 8.3.6-3 Pac tinh bé téng
Hang muc Két cau phan trén | Két cau phan duéi
Cuong do nén tinh toan f’c (Mpa)* 40 40
Cuong d6 nén khi cang kéo  fci (Mpa)* 325 325
Trong lrgng riéng (KN/m3) 245 24,5
M@é dun Young, Ec (Mpa) 33900 33900
Ung suit cho phép (Mpa)
Truéc mat mat 19,5 19,5
Ung suat nén Sau mét mat, Trang thai 16
gidi han si dung 16
Trudc mat mat Chiéu doc: 1,42 2,85
Ung suat kéo Chiéu ngang: 2,85
Trang thai gid¢i han su Chidu doc: 1,58
dung ' 3,16

Chiéu ngang: 3,16

eDya trén mau tru

Ngudn: Poan Nghién ciu

b) Thép DUL
Bang 8.3.6-4 Pic tinh cua thép DUL
Hang muc bv 12515.2 | 19S15.2L 1528.6
Cuong d6 kéo fpu Mpa 1850 1850 1800
Cuong do chay fpy Mpa 1600 1600 1500
Mb dun dan hoi Ep Mpa 195000 195000 195000
Cudng d6 kéo cho phép Mpa 1295 1295 1260
Ngudn: Doan Nghién ctu
Bang 8.3.6-5 Pac tinh ¢t thép
Hang muc bv SD345 Ghi chi
Cuong d6 kéo fpu Mpa 490
Cuong d6 chay fpy Mpa 345
Mb dun dan héi Ep Mpa 200000
Ngudn: Doan Nghién ctu
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3) B tri b6 cap DUL
B4 tri b6 cap DUL nhu trong hinh duéi déy.
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(a) Nhip gitta (Ban trén)
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(b) Nhip bién (Ban trén) .
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(c) Nhip giira (Ban duéi)
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(€) Nhip bién (Ban duai va ban suon)

Ngudn: Poan Nghién ciru
Hinh 8.3.6-2 B tri b6 cap DUL
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8.3.6.2  Thiét ké két ciu phan trén theo phwong doc

(1) MO0 hinh phan tich

Céc diéu kién cua M6 hinh phén tich nhy sau:

- M@ hinh gém céc ciu kién két ciu phan trén va phan dugi va mong.

- C4c cau kién két cdu duoc lam mé hinh dwa vao cdc yéu td khung tai cac vi tri trong tam.

- Céc viing cimg duoc coi 1a chd két ndi giira dam va twong hinh chit V, twong hinh chit V va than tru
thap hon

- Cac méng dwoc mo hinh nhu trong Phan 8.3.5.2

- Ca hai dau cua nhip bién dwoc cé dinh theo chiéu thing ding, c6 thé di chuyén theo chidu doc, va
dwoc ¢o dinh theo chiéu ngang nhu trinh bay trong Phan 8.3.5.2.

M6 hinh két cau dé phan tich dwoc trinh bay trong hinh dwéi day.

Ngudn: Poan Nghién ctu

Hinh 8.3.6-3 M6 hinh phan tich két c&u

(2) Cac didu kién tai trong
Céc didu kién tai trong cho Trang thai gi¢i han duoc dya trén néi dung Chuong 3 trong Chi dan kg
thuat cho Thiét ké Cau 22TCN272-05, dugc tong hop trong Phan 12.2 va Phu luc -2.

Céc diéu kién tai trong trong thoi gian thi cong dwoc dya trén ndi dung Phan 5.14.2.3 trong Chi dan
k¥ thuat cho Thiét ké Cau, 22TCN272-05.

Trong lwong va ning luc cua xe dic dwoc gia thiét 1a 1,000 kN va 4,000 kN« m.

(3) MO phéng qua trinh thi cdng
Quia trinh thi cong cau duoc md phong biang viéc phan tich nhy trinh bay trong bang trang bén.

Xem xét do b sung, tao ap lyc biang lyc kich chi xay ra trude khi do dbt hop long nhu trinh bay trong
Phan 8.3.4. Lyc kich dwoc &p dung trong phén tich cudi cung la 2,000kN.

M6 hinh phén tich twrong ung cac bude thi cdng dugc trinh bay trong céc hinh sau.

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-88



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

Bang 8.3.6-6 Qua trinh thi cong dwgc mé phéng trong Phan tich két cau

Duration Age of Cmc’.e'e
Segment Loading o1 Prestressing
(day) (day) Pier | KO K1 K2 K3 | K4 K5 K6 K7 K8 K9 | K10 | K11 | K12 | K13 | K14 KN

KT1 Self weight, moving traveler, PT, CS 10 3 Ki4
armange traveler, Wet concrete

Segment

w
3
z

Self weight, Remove Wet Concrete, Remove Support, | 10
emove traveler, PT, C

Ki4 Self weight, moving traveler, PT, CS 10
K13 Self weight, moving traveler, PT, CS 10
K12 Self weight, moving traveler, PT, CS 10
Kit Self weight, moving traveler, PT, CS 10
K10 Self weight, moving traveler, PT, CS 10
K9 Self weight, moving traveler, PT, CS 10
K8 Self weight, moving traveler, PT, CS 10
[ Self weight, moving traveler, PT, CS 10
K6 Self weight, moving traveler, PT, CS 10
K5 Self weight, moving traveler, PT, CS 10
Ka Self weight, moving traveler, PT, CS 10
K3 Self weight, moving traveler, PT, CS 10
K2 Self weight, moving traveler, PT, CS 10
K1 Self weight, moving traveler, PT, CS 10
Ko Self weight, instal raveler, PT, CS ) 20
Pier Self weight
Ko
Kt
K2
K3
Ka
K5
K6
[
K8
K9
K10

Ki4

K13

K10

Ka

K1

Self weight, instal raveler, PT, CS

Self weight, moving traveler, PT, CS K1

Self weight, moving traveler, PT, CS

Self weight, moving traveler, PT, CS

Self weight, moving traveler, PT, CS Ka

60

E)

10

10

10

10

Self weight, moving traveler, PT, CS 10
Self weight, moving traveler, PT, CS 10
10

10

10

10

10

10

10

10

Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Kit Self weight, moving traveler, PT, CS
K12 Self weight, moving traveler, PT, CS
K13 Self weight, moving traveler, PT, CS
Ki4 Self weight, moving traveler, PT, CS

K10

K13

Ki4

armange traveler, Jacking force, Wet concrete

Self weight, Remove Wet Concrete, Remove raveler,
Remove Jacking force, PT, CS

Ki4 Self weight, moving traveler, PT, CS 10
K13 Self weight, moving traveler, PT, CS 10
K12 Self weight, moving traveler, PT, CS 10
Kit Self weight, moving traveler, PT, CS 10
K10 Self weight, moving traveler, PT, CS 10
K9 Self weight, moving traveler, PT, CS 10
K8 Self weight, moving traveler, PT, CS 10
K Self weight, moving traveler, PT, CS 10
K6 Self weight, moving traveler, PT, CS 10
K5 Self weight, moving traveler, PT, CS 10
Ka Self weight, moving traveler, PT, CS 10
K3 Self weight, moving traveler, PT, CS 10
K2 Self weight, moving traveler, PT, CS 10
K1 Self weight, moving traveler, PT, CS 10
Ko Self weight, instal raveler, PT, CS
Pier Self weight
Ko

Kt

K2

K3

Ka

K5

K6

[

K8

K9

K10

Ki4

K13

K10

Ka

K1

Self weight, instal traveler, PT, CS

Self weight, moving traveler, PT, CS K1

Self weight, moving traveler, PT, CS

Self weight, moving traveler, PT, CS

Self weight, moving traveler, PT, CS K4

E)

60

Y

10

10

10

10

Self weight, moving traveler, PT, CS 10
Self weight, moving traveler, PT, CS 10
10

10

10

10

10

10

10

10

Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Ki1 Self weight, moving traveler, PT, CS
K12 Self weight, moving traveler, PT, CS
K13 Self weight, moving traveler, PT, CS
K14 Self weight, moving traveler, PT, CS
armange traveler, Jacking force, Wet concrete

K10

K13

K14

w
3
2
&

KN3 | Self weight, Remove Wet Concrete, Remove raveler, 10
Remove Jacking force, PT, CS
K14 Self weight, moving traveler, PT, CS. 10
Ki3 Sl weight, moving traveler, PT, CS 10
K12 Self weight, moving traveler, PT, CS. 10
Ki1 Self weight, moving traveler, PT, CS 10
K10 Self weight, moving traveler, PT, CS 10
K9 Self weight, moving traveler, PT, CS 10
K8 Self weight, moving traveler, PT, CS 10
K7 Self weight, moving traveler, PT, CS 10
K6 Self weight, moving traveler, PT, CS 10
Ks Self weight, moving traveler, PT, CS 10
K4 Self weight, moving traveler, PT, CS 10
K3 Self weight, moving traveler, PT, CS 10
K2 Self weight, moving traveler, PT, CS 10
K1 Self weight, moving traveler, PT, CS 10
Ko Self weight, instel vraveler, PT, CS 20
Pier Self weight 60 - Pier
Ko 20
K1 10
K2 10
K3 10
K4 10
K5 10
K6 10
K7 10
K8 10
K9 10
K10 10
10
10
10
10

Ki4

K13

K10

Ka

K1

3|33

Self weight, instal traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Self weight, moving traveler, PT, CS
Kit Self weight, moving traveler, PT, CS
K12 Self weight, moving traveler, PT, CS
K13 Self weight, moving traveler, PT, CS
Ki4 Self weight, moving traveler, PT, CS
armange traveler, Wet concrete

K1

Ka

K10

K13

Ki4

w
3
2
&

KN4 | self weight, Remove Wet Concrete, Remove Support, 10
Remove raveler, PT, CS

KT4 Self weight, moving traveler, PT, CS EY 10 Ki4

Ngudn: Doan Nghién ctu
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Ngudn: Doan Nghién ctu

(c) Buérc thi cong dét K1

LLLL L .u,‘\}u.u
Y
N

(d) Budc thi cong dét K2

(f) Budc thi cong dét K4

LJ_._J.WI.LLM—'

L

(g) Buc thi cong dét K5

Y

o B bl

Hinh 8.3.6-4 M& hinh twong tbng v&i Qua trinh thi cong (1)
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(b) Buéc thi cong dét K7
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(c) Budc thi cong dét K8
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(e) Bwdc thi cong dét K11
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() Bwére thi cong dét K12
Ngudn: Doan Nghién ctu
Hinh 8.3.6-5 Cac md hinh trong &rng véi Qua trinh thi céng (2)
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(e) Tinh tai bd sung

Ngudn: Doan Nghién ctu
Hinh 8.3.6-6 Cac md hinh trong (rng Qua trinh thi cong (3)
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(4)  Két qua phan tich
1)  Luec tiét dién

93

Max

e MIn

(a) Lwc cat (Trang théi gi&i han st dung)

30007

Lt

"
'

R
) é

-
I~
m
=t

|

(c) Lwe cat (Trang thai gioi han cuwdng do)

- -EREITE

_ WMex

.......... M

(d) Mé men udn (Trang thai gioi han cwong do)

—_

Ngudn: Doan Nghién ctu
Hinh 8.3.6-7 Luec tiét dién
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2) Ung suit thé

,\_
e

o]
'y’
T

[y )
H oJ
oy |

(C) TS wrén (Trang thai Gidi han Cudng do)

(d) Tho dudi (Trang thai Gioi han Cuong d6)

Ngudn: Doan Nghién ctu
Hinh 8.3.6-8 U'ng suét the
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(5) Cétthép
1) Cbt thép cho M6 men uén theo phuong doc

Stic khang uén danh dinh caa dim theo cong thirc 5.7.3.2.2-1 caa Chi dan ki thuat cho Thiét ké
Cau 22TCN272-05 véi cot thép it nhat ludn I6n hon 1.33 1an md men chi tiéu duoc yéu cau theo
t6 hop tai trong cuong do dwoc &p dung qui dinh trong Phan 8.1.3. Do d¢, cbt thép tbi thiéu, xap
xi 0.3% téng dién tich theo cong thic 5.7.3.3.2-1 - 22TCN272-05, duoc &p dung cho dam chu.

2)  Cbt thép cho Lyc cét theo phuong doc
Luong cbt thép yéu cau duoc tong hop trong bang dudi day

Bang 8.3.6-7 Cét thép yéu ciu cho Lwc céat theo phwong doc

Boan |Luc cathé sb |Luc cathé s6| Phan luc cang | Stic khang cat | Strc khang cat [Dién tich yéu cau
Vu min (kN) | Vu max (kN) [ kéo tng suat |danh dinh ctia bé| yéu cau do cot clia cot thép
Vp (kN) tong Ve (KN) thép As (cm?)*
Vs (kN)
S1 -7170 -12541 2469 2797 8669 12.6
S2 -5671 -10600 1695 2871 7213 11.1
S3 1213 -2663 -368 2583 744 1.8
S4 2767 -1265 -1126 2425 0 1.8
S5 5136 1091 -989 2350 2368 34
S6 7358 3180 -1228 2645 4303 4.6
S7 9621 5168 -1211 3231 6247 4.5
S8 11935 7096 -2904 3531 6826 5.0
S9 14050 8808 -2666 3678 9266 8.3
S10 16193 10523 -3638 3821 10534 8.9
S11 18390 12270 -4954 4035 11445 9.3
S12 21028 14444 -5217 5954 12193 9.7
S13 23439 16440 -5853 6317 13873 10.7
S14 25512 18168 -6983 6736 14628 10.5
S15 27652 19977 -7873 7164 15688 10.4
S16 29859 21867 -9177 7589 16411 10.1
S17 32133 23841 -11979 8046 15679 8.9
S18 34479 25933 -14151 8537 15622 7.3
S21 34798 26196 -13729 8606 16330 7.8

* Khoang cach gitia cac dai : 0.15m, s6 luong dai trén mét tiét dien: 4
Ngudn: Poan Nghién ctu
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8.3.6.3  Thiét ké Két cAu phan trén theo phwong ngang
(1) Cac doan phén tich
Tinh toan thiét ké duoc thuc hién cho hai doan c6 diéu kién bat loi, Poan 3 véi ban swon 450mm tai
tdm nhip va Poan 12 vai 600mm, nhu trinh bay trong hinh dwdi day.
SECTICNS

15700

3350 615 2000 1885 1890 2000 610 3350

3651 3651

849 7302 849

3350 772 2000 1728 3350

;lﬁt

2000 1350

4932

3239 3239

1261 6478 1261

Nguon: Poan Nghién ciu
Hinh 8.3.6-9 Cac doan phan tich theo phwong ngang
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(2) MO hinh phan tich

Céc diéu kién cua m hinh phén tich nhy sau:

- Céc cau kién két cau duoc 1ap mé hinh vao trong cac yéu td khung tai cac vi tri trong tam.
- Cac viing cing duoc coi 1a chd két ndi gira ban trén va ban suon, ban dudi va ban suon.

- Ca hai dau cua ban duéi duoc ¢ dinh theo chiéu thang ding, ¢ thé dich chuyén theo phwong
ngang.

M6 hinh két cau dé phan tich dugc trinh bay nhw sau.

(a) Phan 3 (b) Phan 12
Ngudn: Poan Nghién ctru
Hinh 8.3.6-10 M6 hinh Phan tich theo phwong ngang
(3) Cac diéu kién tai trong
Céc diéu kién tai trong cho Trang thai gisi han dwoc dya vao néi dung Chuong 3 trong Chi dan thiét
ké cho Thigt ké Cau, 22TCN272-05, dwgc tong hgp trong Phan 8.1.3 trong bao cao nay.
1) Tinh tai:

Trong lwgng céc bd phan: DC

Pon vi trong lwong cua bé tong cdt thép duoc gia thiét 1a 24.5 kN/m®,

Trong lwong Lép phu bé mat: DW

Chiéu sau Lép pha bé mit: 75.00 mm

Don vi trong lwong cua Lp pha bé mat: 22.5 kN/m?

Tai trong dong nhat cho Lép pha bé mat: 1.688 kN/m

Bé téng bo via va Lan can : 8.54kN tai mdi dau

Ong nudc : 2.25kN tai 3050mm tinh tir mdi dau

2) Hoat tai:
Tinh tai: LL
Theo qui dinh trong Muc 3.6.1.2 - 22TCN272-05, gia tai dong thoi Xe thiét ké va Tai trong lan.

Dai Tuong dwong Bén trong dya trén co' s& muc 4.6.2.1 - 22 TCN272-05 duoc gia thiét dé gia tai
Xe thiét ke theo phuong ngang.

Lwc xung kich cua xe: IM
Lyc xung kich cua xe 1a 25% dya vao Bang 3.6.2.1-1 , Tiéu chuan 22TCN272-05.

Céc diéu kién hoat tai gom Luc xung kich cia xe dé phan tich theo chiéu ngang dugc minh hoa
trong hinh trang bén.
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(@) Mot lan bén trai (LL1L)

(b) Hai lan bén trai (LL2L)

(c) Balan bén trai (LL3L)

(d) Mét lan & gitba (LL1C)

(e) Hai lan & gitra (LL2C)
Ngudn: Poan Nghién ctu (Tréi: Boan 3, Phai : Boan 12)
Hinh 8.3.6-11 Xe thiét ké va tai trong lan cho phan tich theo phwong ngang
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(4) Kétqua Phantich
1) Trang thai gigi han st dung

Toan b tng suat téng hop trong ban trén trong Trang thai gici han sir dung nho hon ing suét gisi han
cua du tng luc toan bo, 3.2 MPa. Hinh sau déy cho bi€t cac ket qua cua ing suat the trong mot t6 hop
bat lgi trong Gigi han phuc vu.

(&) Thé trén

(b) Thé dw6i
Nguén: Poan Nghién ctru (Trai: Poan 3, Phai: Doan 12)
Hinh 8.3.6-12 Ung suét trong Trang thai gi¢i han str dung (LL1L)

2) Gidi han Cuong do

(a) 1.25DC+1.5DW+1.75LL1L
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(b) 1.25DC+1.5DW+1.75LL2L

(c) 1.25DC+1.5DW+1.75LL3L

(d) 1.25DC+1.5DW+1.75LL1C

() 1.25DC+1.5DW+1.75LL2C
Ngudn: Doan Nghién ctu (Trai: Poan 3, Phai: Doan 12)

Hinh 8.3.6-13 So dd md men udn trong Trang thai gi¢i han cudng do
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(5) Cétthép
1) Cét thép cho Md men udn theo phuong ngang
Khéi lwong cbt thép yéu cau duoc tong hop trong bang dudi day.

Bang 8.3.6-8 Cét thép yéu cau theo phwong ngang

STEEL FOR 1-1 AND 2-2

STEEL FCR 3-3

e

STEEL FOR
6-6,7-7,88,
9-9 QUTSIDE

STEEL FOR

STEEL FOR
6-6,7-7, 8-8,
9-9 INSIDE

STEEL FOR
55

Khéi lwgng cét thép yéu cau Khéi lvong cét thép dwoc ap dung
Vi tri
Poan 3 Poan 12 Poan 3 Poan 12
1-1 - - D14@150mm = 10cm? D14@150mm = 10cm?
2-2 - - D14@150mm = 10cm? D14@150mm = 10cm?
3-3 - - D14@150mm = 10cm? D14@150mm = 10cm?
4-4 16cm? 12cm? D18@150mm = 17cm? D16@150mm = 13cm?
5-5 5cm? 5cm? D14@150mm = 10cm? D14@150mm = 10cm?
6-6 bén 11cm? 9cm? D16@150mm = 13cm? D16@150mm = 13cm?
trong
7-7 bén 10cm? 8cm? D16@150mm = 13cm? D16@150mm = 13cm?
trong
8-8 bén 11cm? 10cm? D16@150mm = 13cm? D16@150mm = 13cm?
trong
9-9 bén 12cm? 13cm? D16@150mm = 13cm? D16@150mm = 13cm?
trong
6-6 bén 21cm? 17cm? D22@150mm = 25cm? D18@150mm = 17cm?
ngoai
7-7 bén 22cm? 17cm? D22@150mm = 25cm? D18@150mm = 17cm?
ngoai
8-8 bén 20cm? 7cm? D22@150mm = 25cm? D18@150mm = 17cm?
ngoai
9-9 bén 5cm? 5cm? D22@150mm = 25cm? D18@150mm = 17cm?
ngoai

Ngudn: Doan Nghién ctu
2) Cétthép cho Luc cit theo phwong ngang

Puoc kiém ching rang kha nang cua cac doan 1a ngoai lyc cit téi da.
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8.3.6.4  Thiét ké Két cAu phan dwdi clia Cau chinh
(1) Phan tich két cu

Céc ket qua phan tich két cAu theo phuong doc dugc trinh bay trong Phan 8.3.6.2 ciing duoc sir dung
dé thiét ké Két cau phan dudi.

(2)  Cac diéu kién phan tich
1) Mat cit ngang cua cac try

Céc yéu 6 hinh hoc duoc trinh bay trong phan truéc. Cac mat cét ngang cua tru dugc thé hign
trong hinh duéi day. Theo do, 18 b6 cap DUL duoc lap dit trong twdng try chiy V dé tranh lam
nirt gay ¢ Trang thai gi¢i han sir dung.

‘Tsflsuﬁs—zs‘l

|

ER _
El
|
\
|
|
(a) M3t cit ngang cua Try (b) Mt cét doc cua Tru

Nguon: Poan Nghién ciu
Hinh 8.3.6-14 B4 tri cac b6 cap DUL
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(3) Kétqua Phan tich
1)  Luc tiét dién

(a) Lwc cat

_lB720)

161169

(b) M& men udn

Hinh 8.3.6-15 Luc tiét dién trong Trang thai gi¢i han sir dung

(a) Lwc cat

(b) M6 men udn

Ngudn: Doan Nghién ctu

Hinh 8.3.6-16 Luc tiét dién trong Trang thai Gi&i han Cuéong do
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<

(a) Lwc cat

Pt WETE 1 L 1 i [ S S SRR

(b) M& men udn
Ngudn: Doan Nghién ctu
Hinh 8.3.6-17 C4c lyc tiét dién trong Trang thai Gi¢i han DPac biét
2) Ung suat thg

(a) Top Fiber

T Min

(b) Thé duci
Ngudn: Doan Nghién ctu
Hinh 8.3.6-18 ng suét thé (Trang thai gi¢i han str dung )
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(@) Tho trén

(b) Thé dudi
Ngudn: Doan Nghién ctu
Hinh 8.3.6-19 U'ng suét thé (Trang thai gi¢i han cwong do)

(&) Tho trén

(b) The dwoi

Ngudn: Poan Nghién ctu
Hinh 8.3.6-20 Ung suét thé (Trang thai Giéi han Dac biét)
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(4) Cétthép cua Try
1) Cbt thép caa try twong hinh chix V

Cét thép cua try twong hinh chit V dugc trinh bay trong hinh duéi day. Méi lién quan giira kha
nang khang va lyc tict dién bai to hop tai trong trong diéu kién bat lgi trong Trang thai gidi han
cuong do dugc trinh bay trong hinh sau.

Ngudn: Doan Nghién ctu
Hinh 8.3.6-21 Cét thép twong hinh chir V

200000 200000 F + + + + + + + + + + +
-E50000 F50000
b (52 7 (kH-m)
g \/ Bt (150 ey
in’ in

py— 100000 L

(a) Tiét dién day cua try twéng hinh chir V (b) Tiét dién dinh cha try twong hinh chir V
Ngudn: Doan Nghién ctu

Hinh 8.3.6-22 Méi lién quan gitra kha nang khang va luc tiét dién trong cac cau kién tru
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2) Cbt thép Than tru dudi

Cét thép trong than try dudi nhu hinh dudi day. MG lién hé giita kha ning khang va lyc tiét dién
bai t6 hep tai trong khéng thich hop trong Trang thai Gidi han Cwdong d6 nhu trinh bay trong
hinh duéi day.

Ngudn: Doan Nghién ctu
Hinh 8.3.6-23 Cét thép than tru duéi va bé coc

12 aes3

-600000 B00000
M (3597 (kH-m)

B00000
Pt (172 %) (kN-m)

800000

100000 L
-1o0000 L

(a) Tiét dién day cta than try duéi (b) Tiét dién dinh chia than tru dwoi
Ngudn: Doan Nghién ctu
Hinh 8.3.6-24 Méi lién quan gitra kha nang khang va lyc tiét dién trong cau kién tru
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8.3.6.5
(1) Khéi quat

1) Céc két qua Thiét ké

Thiét ké Mong Céau chinh

Hinh 8.3.6-1 cho biét kich thuéc va vat ligu chinh cua méng Coc van éng thép cho try tir try
76~78 nhu trong ket qua thict ke. Cac kich thugc va vat lieu cua méng Coc van ong thep cho
toan b méng la nhw nhau, chi chicu day coc bén ngoai tai phan vinh ciru la khac nhau (t=19 cho

P77 & P78, t=16 cho tru P76).
Vit lidu Coc van 6ng thép 1a SKY400 trir coc van ngoai tai phan vinh ciru 1a SK'Y490.

4,284 _

10,500

3:000
e

o

3.00
.

o
o

MHWL +1.970

Bulkhead Piles(Temporary)

= Exterior Piles(Temporary)
/ SKY400, [=12.0m, t=14mm

k!

27,500

Concrete Fill, fc=28Mpa
(Underwater concrete)

Gravel

Bulkhead Piles(Permanent)
SKY400, L=31.6m, t=14

t=19mm(P77 & P78)
t=16mm(P76)

35,500

-44.500

8| SKY400, L=13.9m, t=14 \ 8
S S
o~ SGL o
Pile Cap, fc=28Mpa ‘
e L 9.000 .,
S'Bottom Slab f'c=20Mpa | -
Q Sr" (Underwater concrete)™:
3138
oy . p
~g, Exterior Piles(Permanent)
0 SKY490, [=35.5m

47,500

21,469

| 6,391

8,687

EVK,

éco

Exterior Piles
N=44

Bulkhead Piles
N=14

11,412
12,612

Ngudn: Poan Nghién ctru

Hinh 8.3.6-25 Kich thwéc va Vat liéu chinh dung cho Méng Coc van éng thép cho try tir P76~P78

800
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2) Cac budc thi cong

Thiét ké mat cat 6ng van ngoai, can két hop ing suat coc trong qua trinh thi cong va sau khi thi
cong. Do do6, dé giam ng suat du trong cac coc Van ngoai do thuy tinh c6 4p luc dat trong khi thi
cong, 1ap ké hoach thi céng diic bé téng ban day bang cach giit nuéc bén trong khung vay tai
muc nudc +1.75m (muc nudc thi cong gia thiét) trude khi lap dat gd tam thoi 1an tha nhat
(step3) nhu sau.

Tai chiéu sau xi trong qua trinh thi céng, duoc bo qua do da thit ké an toan.

STEP 1 STEP 2 STEP 3
Guide Beam
+3.00 300 ol . <+3.00 o .
- LIS TFGFLT 75 g g5 Ty
Q
0
~ o
g GL GL =) GL o GL 3
8 o 8 oz ©
© o
| © < /\
i L L
7|
o Concrete Fill Bottom Slab
- O
Py | ‘| -15.20 yE s :ﬂl\"
| I | 4 ) \ g
STEP 4 STEP 5 STEP 6
+3.00 S +3.00 S +3.00 of
Qb gt =Y . g*tL75 R ng' LIS 8
™ [+ot0 ST o g =
= = 3 -1.50 i 2 i
e} s —Sot Y e — O
o © g;‘gA o S 8 o
| 8 " -l g | o | === —8%1 8
GL e o T gCC < L —S 4 ©
S gl e Forrst g| € e
L - L =] L
-13.00 [ -13.00 ' -13.00 I
STEP 7 STEP 8 STEP 9
+3.00 +3.00 8 +3.00 o
g5 F 1 gL F o 02. PACCL I 31
- ot == —goif
0 0
— 1.50 it g o St g
g 3| e 2 gl 8
= =] =] -4.50 o) N S o) N
2 oL | [T o 2 GL = = GL =
¥ 7 - ¥ R 3 %7 3
9.00 M Y 9.00 MR
I 7/ i E
(=] (=]
/ o / S
i | -13.00 l Y 300/ o™y 300/ o™y
§ = ~
= =

Ngudn: Poan Nghién ctru
Hinh 8.3.6-26 Lap K& hoach qui trinh thi cong
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(2) Cac két qua Thiét ké

1) Coc van éng thép thiét ké

Bang tong hop két qua tinh toan mong Coc vén dng thép duoc trinh bay nhu duéi day va cac
hinh sau thé hién so d6 1rng suat cua coc van ngoai.

Chiéu doc
Bang 8.3.6-9 Cac két qua thiét ké& theo chiéu doc
P76 P77 P78
Cac hang muc bV 5 5 5 5 )
mm
Vo kN |127,238.5 | 126,156.5 | 126,828.0 | 122,009.0| 120,699.7 | 121,049.7
Céc luc Ho kN 5311.0 | 22,663.0| 1,798.0| 19,890.0 7,750.0 | 21,844.0
Mo | kKN.m | 52,9210 | 252,181.0| 7,783.0| 162,160.0|  49,478.0 | 220,995.0
Chuyén vj
Mat trén | Chuyén vi 51 cm 0.762 2.524 0.207 1.785 1.160 2,510
ban dinh "~ phép da cm 5.000 5.000 5.000 5.000 5.000 5.000
Kha nidng chiu lyc cta coc (L=47.5m)
Tbi da Rmax | kN/pile 2,547 3,319 2,504 | 3,199 2,731 3,549
Phan hyc | Tdi thiéu Rmin | kN/pile 2,088 1,277 2,355 | 1,476 1,893 1,089
doc Chiu hrc Ra | kN/pile 3,446 5,169 3,046 | 4,569 3,520 5,353
Nhé coc Pa | kN/pile -926 | -1,417| -1,193| -1,728 -939 -1512
Ung suét coc
Chiéu day t mm 1 19
Bén Sau thi cong o1 MPa 85.33 | 137.74 57.65 93.61 67.88 107.91
(gg£$490) Igﬁgg khithi o | MPa 87.55| 8755| 90.04 |  90.04 97.41 97.41
Két hop omx | MPa 172.87 | 22529 | 147.68 | 183.65 165.29 205.32
Cho phép ca | MPa 185.00 | 280.00 | 185.00 | 280.00 185.00 |  280.00
Tuong | Sau thi cong o1 MPa 96.64 | 137.16 58.79 97.20 76.69 119.36
ngan
(tSKjMOO) Cho phép ca | MPa | 140.00| 210.00 | 140.00 | 210.00 140.00 |  210.00
=14mm

1*: Pugc thiét ké theo M6 hinh Well Model

2* do tai trong sau thi cong

Nguén: Poan Nghién ctru

Chiéu doc — Piéu kién théng thuong

Hinh 8.3.6-27 So db (rng suét ctia Coc van dng thép cho Tru P76
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Chiéu ngang
Bang 8.3.6-10 Céc két qua thiét ké& theo chiéu ngang
; P76 P77 P78
R B Bl e B el e e T
Vo kKN |127,2385 | 126,156.5 | 119914.0 | 122009.0 | 113,881.7 | 121,049.7
Céc luc Ho kN 1,495.0 | 11,356.0| 3027.0 | 20317.0 5424.0 | 15,920.0
Mo | kKN.m | 2613.0|263971.0| 37420 | 484289.0 | -7,314.0 | 331,268.0
Chuyén vj
Mattrén | chuyén vi 81 cm 0174 | 1819 | 0344 |  4.080 0.753 3.274
caa ban
dinh | Cho phép da cm 5.000 | 5.000| 5.000| 5.000 5.000 5.000
Tai trong cta coc (L=47.5m)
Tbi da Rmax | kN/pile 2,338 2,431 2347 2991 2,300 2,807
Phan lyc | Toi thiéu Rmin | KN/pile 2,296 2,164 2247 | 1684 2,064 1,831
doc Chiu tai Ra |kN/pile | 3,446| 5,169 3,046 4,569 3,520 5,353
Nhé coc Pa | kN/pile -870 | -1,417 -1,193 -1,728 -939 -1512
Ung suét coc
Chiéu day t mm 16 19
%itai Sau thi cong o1 MPa 7167 | 13292 55.01 | 14857 52.69 120.78
(SKY490) | Pang thi cong | MPa 92.39 92.39 95.69 95.69 103.08 103.08
Két hop omx | MPa 164.06 | 22531 | 150.70 | 244.26 155.77 223.86
Cho phép ca | MPa | 185.00| 280.00 | 185.00 | 280.00 185.00 |  280.00
Tuong | sau thi cong o1 MPa 87.96 | 136.93 57.23 | 14213 61.00 124.35
ngan
(tSIi%]?T(]J) Cho phép ca | MPa | 140.00| 210.00 | 140.00 | 210.00 140.00 |  210.00

1*: Puoc thiét ké theo M6 hinh Well Model

2* do tai trong sau thi cong

Ngudn: Poan Nghién ctu

Chiéu ngang — Diéu kién dong dat

Hinh 8.3.6-28 Cac két qua tinh toan Coc van éng thép cho tru P7
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2) Thiét k& tim ban dinh
Téng hop thiét ké tam ban trén duoc trinh bay trong bang dudi day.
Chiéu doc

b =100.0 (cm), h =
ng suat dudi( As = 228.000 (cm?))

400.0 (cm)

3I6p bao vé gia cb, 130 (mm)

{tng suat trén( As = 76.000 (cm?) )

Vo ngoai gia cb 1 16p, 100 (mm)

D38 @ 150

D38 @ 150

Bang 8.3.6-11 Cé4c két qua thiét ké ban trén theo Chiéu doc

P76 P77 P78
.| Théng - & Théng - & Théng - &
Don vi thuong Dbia chan thuong Dia chan thudng Dbia chan
Md men uén MA | kN.m 6934.0 | 10072.0 6857.0 9339.0 7529.0 | 10284.0
Cédt can Asr | cm? 115.856 00.327 | 129.561 92.717 | 142.920 | 102.531
Sirc kéo buong trung hoa X cm 130.0 30.0 130.0 130.0 130.0 130.0
@t ) R ce | N/mm? 3.20 4.64 3.16 4.30 3.47 4.74
ung suat 13761
os | N/mm? 94.74 : 93.69 127.61 102.86 140.51
Luc cing tbng hop T kN 3081.7 476.3 3047.6 4150.8 3346.0 4570.5
Yéu ciu gia cb As | cm? 171.203 | 149.209 | 190.474| 138.361 | 209.126 | 152.349
M men udn MA’ | kN.m 5166.0 1901.0 6492.0 3406.0 5565.0 2854.0
Cét can Asr | cm? 0.000 0.000 0.000 0.000 0.000 0.000
Strc kéo buong trung hoa X cm 7.5 7.5 7.5 7.5 7.5 7.5
g N oc | N/mm? 0.00 0.00 0.00 0.00 0.00 0.00
ung suat
os | N/mm? 0.00 0.00 0.00 0.00 0.00 0.00
Luc cing tbng hop T kN 0.0 0.0 0.0 0.0 0.0 0.0
Yéu ciu gia cb As | cm? 0.000 0.000 0.000 0.000 0.000 0.000
2
SnglSuAEanD|phep cea N/mm2 9.00 14.00 9.00 14.00 9.00 14.00
osa | N/mm 180.00 300.00 160.00 300.00 160.00 300.00
QB | kN 1676.0 2330.0 1614.0, 2128.0 1715.0 2303.0
Lwc cét trung binh m | N/mm? 0.44 0.62 0.43 0.56 0.46 0.61
tal’ | N/mm? 0.72 1.08 0.72 1.08 0.72 1.08
S kN 1801.0 517.0 1692.0, 2237.0 1838.0 2469.0
Lyc cit trung binh wm | N/mm? 0.48 0.67 0.45 0.59 0.49 0.65
tal’ | N/mm? 0.72 1.08 0.72 1.08 0.72 1.08
Luc cit do bé tong Sca | kN 2714.0 4071.0 2714.0 4071.0 2714.0 4071.0
Luc cit Sh’ | kN 0.0 0.0 0.0 0.0 0.0 0.0
Khoang cach doc S cm 90.0 90.0 90.0 90.0 90.0 90.0
Gia ¢ H& sé chiét giam Cds | — 0.455 0.455 0.455 0.455 0.455 0.455
ung suat -
chéo {tng Suét ciing cho phép osa | N/mm? 180.00 300.00 160.00 300.00 160.00 300.00
Cét thép duoc sir dung Aw | cm? 2.207 2.207 2.207 2.207 2.207 2.207
Cét can Awreq| cm? 0.000 0.000 0.000 0.000 0.000 0.000
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Ngudn: Poan Nghién ctru

Chiéu ngang

b=

100.0(cm) ,h=

layer 1~3

400.0 (cm)
{tng suat dugi( As = 158.840 (cm?) )

{tng suat dugi(As = 52.947 (cm?))

I6p gia cé ngoai, 168 (mm),

D32 @ 150

layer 1 Iép gia cd ngoai, 100 (mm), D32 @ 150
y
P76 P77 P78
- Théng - & Théng - & Théng - &
bvi thuong+W bia chan thuwong Dia chan thuong Dbia chan
Md men uén MA | kN.m 4610.0 6008.0 3624.0 8130.0 3485.0 6800.0
Cébt can Asr | cm? 60.707 59.282 67.278 81.083 64.616 67.349
Sirc kéo buong trung hoa X cm 111.7 111.7 111.7 111.7 111.7 111.7
dudi & sut oc | N/mm? 2.46 3.20 1.93 4.32 1.85 3.62
al
g os | N/mm? 89.61 116.77 70.38 157.92 67.69 132.09
Lyc cang téng hop T kN 2049.0 2670.1 1610.5 3613.3 1548.8 3022.3
Yéu cu gia cb As | cm? 91.068 89.002 100.653 | 120.443 96.797 | 100.744
M men udn MA’ | kN.m 2510.0 1045.0 3368.0| -1003.0 3253.0 400.0
Cét can Asr | cm? 0.000 0.000 0.000 8.804 0.000 0.000
Sire kéo buong trung hoa X cm 7.0 7.0 7.0 71.1 7.0 7.0
tren ) . oc | N/mm? 0.00 0.00 0.00 0.77 0.00 0.00
ung suat 2
cs | N/mm 0.00 0.00 0.00 51.72 0.00 0.00
Luc cing téng hop T kN 0.0 0.0 0.0 4458 0.0 0.0
Yéu ciu gia cb As | cm? 0.000 0.000 0.000 14.860 0.000 0.000
; < ) oca | N/mm? 10.00 14.00 9.00 14.00 9.00 14.00
ung suat cho phép 2
osa | N/mm 205.00 300.00 160.00|  300.00 160.00 300.00
QB | kN 1923.0 | 2496.0 1538.00  3416.0 1470.0 2850.0
Lyc cit trung binh wm | N/mm? 0.52 0.67 0.41 0.91 0.39 0.76
tal’” | N/mm? 1.43 1.72 1.15 1.72 1.15 1.72
S kN 1923.0 | 2496.0 1538.00  3416.0 1470.0 2850.0
Lyc cit trung binh wm | N/mm? 0.52 0.67 0.41 0.91 0.39 0.76
tal’ | N/mm? 1.43 1.72 1.15 1.72 1.15 1.72
Luc cit do bé tong Sca | kN 4281.0 6421.0 4282.0 6423.0 | 4282.0 6423.0
Luc cit Sh’ kN 0.0 0.0 0.0 0.0 0.0 0.0
Khoang cach doc S cm 90.0 90.0 90.0 90.0 90.0 90.0
Gia ¢ H& sé chiét giam Cds | — 0.181 0.181 0.181 0.181 0.181 0.181
ung suat "
chéo {rng suat cing cho phép osa | N/mm? 225.00 300.00 | 160.00 300.00 | 160.00 300.00
Cét thép duoc sir dung Aw | cm? 2.207 2.207 2.207 2.207 2.207 2.207
Cét can Awreq| cm? 0.000 0.000 0.000 0.000 0.000 0.000

Bang 8.3.6-12 Céc két qua thiét k& ban trén theo Chiéu ngang

Nguén: Poan Nghién ctiu
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1) Thiét ké mbi ndi gitra ban trén va coc van éng thép
MGt ban tom tit cac két qua tinh toan cho két néi giita Ban dinh va éng thép Sheet Pile duoc hién
thi nhu bang sau day.

Thiét ké diéu kign
- Loai thép: SS400, SM400
- Loai cbt thép: SD345 (dudi nuéce)
- Thiét ké bén cia bé tong: ock =27 (N/mm?2) * Puoc coi 13 twong dwong véi mot C28
- Vat liéu coc: SKY490
- Buong kinh caa cac tim coc: D = 1200,0 (mm)
- Phan mé dun coc: Z = 12859,9 (cm3)

- Phuong thirc két ndi: tang cuong stud han
Bang 8.3.6-13 két qua tir thiét ké két ndi gitba Ban dinh va SPSP

Truong csl cs2 GS csa nb nba T$ Tsa ns nsa

hoptai | (\jmm?) | (N/mm?) | (N/mm?) | (N/mm?) (sl/15p) (N/mm? | (N/mm?) (nos)
P76 tﬁgrf’g 78.72 7.81 86.54 160.00 202 11 74.61 96.00 84 = 65
P77 | Gié | 160.65 15.82 176.48 | 200.00 20 = 18 93.89 120.00 | 84 = 66
P78 tﬁgrf’g 104.17 11.37 115.53 160.00 20 = 15 76.39 96.00 84 = 67

Nguén: Poan Nghién ctiu

Nguén: Doan Nghién ctru
Hinh 8.3.6-29 Két qua thiét ké két ndi giira Ban dinh va SPSP
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8.4 Thiét ké Cau dan

8.4.1  Nghién clru Két cdu Cau dan

8.4.1.1 Lwa chon bién phép thi cong Cau dan

Q) Nghién ctru so sanh

1) Céc diéu kién Nghién ciru

Trong du an nay, nhw da thao luan trong bao cao Khao sat chuan bi caa JICA (SAPROF Study),
thoi gian thi cong du kien 1a 32 thang dé nham muc dich théng xe vao ndm 2015 va thoi gian thi
cong Cau dan dai khoang 5km 1a rat khan treong. Do do, trong nghién ciu nay, hai phuong an
thi cong SBS va MSS la cac bién phap uu diém trong giai doan thi céng dwoc nghién ciru dé so
sanh nhu tong hop dudi day. Céc bién phap thi cong théng thuong khac nhw bién phap duc hang
va phuong phap duc tai cho trén da gido khong dugc bao gom vi thai gian thi cong dai.

- Phuong an -1: Bién phép lap ghép ting nhip
25 nhip @60.0m x 3 xe dic = 4,500.0m

- Phuong an -2: Hé da gido di dong véi
22 nhip@50.0m x 2 xe dic + 23 nhip @ 50m x 2 xe dic
=4,500.0m

Chiéu dai nhip cua Phwong phap SBS duoc xéc dinh 12 60.0m theo dé xuat cua SAPROF trong
Chuong 8.2.2 va dugc thong nhat trong Thong bao so 107/TB-TCDBVN. Chicu dai nhip theo
phuong phap MSS duoc xac dinh 1a 50.0m, la nhip dai nhat trong phuong phap nay.

S6 lugng xe ldp dung cho phwong phép SBS dugce xdc dinh 1a 3, ¢6 thé thuc hign thi cong trong
16 thang cho cau dai 4.5km.

S6 lwong xe diic cho phwong phap MSS dwoc x4c dinh 1a 4 dé thi cong trong thoi gian twong
dwong khi so sanh vdi chi phi thi cong theo phwong phap SBS.

2) Céc két qua Nghién cau
a) Céac két qua nghién cau so séanh
Bang trang bén cho thay két qua nghién ciu so sanh.

Theo két qua trong bang, cac két qua so sanh cho thiy ring phwong phap SBS 1a thich hop hon
vi céc ly do sau;

-D6t dam duoc cit tai nha may s& dugc quan Iy chat lwong tht, thich hop cho diéu kién
xam thuc bién,

-Thai han thi c6ng s& ngan hon vdéi 3 xe dic, trong khi phwong phap MSS can 4 xe diic.

Ké& hoach thi cong chi tiét cho bién phap thi cong gém phuong phap SBS hién dang dwoc chuan
bi va s& trinh bay sau.
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Bang 8.4.1-1 So sanh phwong phap lap dwng cho Cau dan

Nguon: Poan nghién ciru
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(2) Nghién ciru so sanh (2)

1) Céc diéu kién nghién ciu
Trong du an nay, gidi thiéu hai (2) phwong an cua phuong phap 13p dyng 1a SBS va MSS, hai phuong
phap nay c6 wu diém vé thoi gian thi cong dé téng hop so sanh nhu sau:

- Phuong an -1: Phwong phap 1ap dung Nhip ndi Nhip véi
25 nhip @60.0m x 3 dam lap dung = 4,500.0m
- Phuong an -2: Hé da gido di dong vai
22 nhip @50.0m x 2 dam l4p dyng + 23 nhip @ 50m x 2 dam lap dyng = 4,500.0m

Chiéu dai nhip cia phuong phap SBS duoc xdc dinh la 60.0m theo dé xuit trong nghién ciu cua
SAPROF - Chuong 13.2.1 va da dugc thong nhat trong Thong bao 107/TB-TCDBVN. Chiéu dai nhip
cua phuong phap MSS duwoc xac dinh 1a 50.0m, day la chi¢u dai 16n nhat cha phuong phap nay.

S6 lwgng dam I4p dung cho phwong phép SBS 1a 3 dam thi cong cho cau dai 4,5km trong thoi gian
lap dung la 16 thang.

S6 lwong dam lap dyng cho phuong phap MSS 1a 4 dam, c6 thé thi cong véi thoi gian twong dwong dé
so sénh chi phi xay dung vé1 phuong phép SBS.

Ngoai hai phwong 4n so sanh trén, PMU-2 dd yéu cau Nhém Nghién ciru JICA cac phuong an khac
nhu 1a phuong phap duc hang va mét so khac tuong tu nhu the. Do vay, hai phuong an sau dwoc bo
sung dé so sanh:

- Chiéu dai nhip 60m theo phwong phap P&Z
- Chiéu dai nhip 60m theo phuong phap duc hang thong thuong

2)  Két qua nghién ctu so sanh

Bang trang bén trinh bay cac két qua so sanh.

Nhu trinh bay trong bang, két qua so sanh cho thiy phwong phap SBS van thich hop hon boi nhiing ly

do sau;
-Pbt dam duoc ché tao sin trong nha may nén c6 thé c6 chat lwong dwoc kiém soat tht,
16 ciing thich hop trong diéu kién nwéc bién,
-Thoi gian thi cong ngan hon véi 3 dam 14p dyng, trong khi 4 dam lip dung duogc gidi
thiéu dé so sanh trong phwong phap MSS va hai (2) phuong an bé sung khac.

Ké& hoach thi cong chi tiét cho Iap dung bao gém bién phap SBS duoc trinh bay trong Chuong
8.4.1.1 (3).
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(3) DU LIEU DU PHONG
Khéi niém co ban dwoc thiét 1ap nhu sau:

1. Uu tién trudc hét 12 rt ngan tién do thi cong dé dép tng yéu cau trong nghién ciru cia SAPROF
va y kién cua Thu trusng Bé GTVT tai cudc hop khéi dong tai B6 GTVT ngay 23 thang 3 nam
2011.

2. Nham r(t ngan thoi gian thi cong, ¢ thé xem xét cac bién phép thi cong khac nhau, céch thich

hop nhat 1a 4p dung bién phap thi cong cai tién cho cau qui mé 16n nhu dy an nay véi bién phap
thi cong duoc lap lai va c6 nhip twong tw. Theo diéu kién nay, SAPROF di lya chon hai phuong
an, 1a SBS va MSS. Trong ca hai bién phap thi céng, phai yéu cau dam lap dung qué c. Dam lip
dung qua c& nay va cac thiét bi phy tro khac theo quan diém vé kinh té doi hoi chi phi dau tw ban
dau Ién.
Sy khéc nhau cha yéu giita phuong phap SBS va phuong phap MSS 1a chidu dai nhip va bai ché
tao. O Nhat, phwong phap SBS dwoc ap dung téi 70m, va phuwong phap MSS dwoc ap dung chiédu
dai nhip tir 25m téi 35m cha yéu cho ban BT DUL réng va dam BT DUL T- khép. Tuy nhién,
trong mét sé trudng hop cua phuong phap MSS, chiu dai nhip tét da la  50m nhu duoc trinh
bay duéi day. (“Cau can Nanairo™ s dung bd cap ngoai tai Nhat Ban) phuong phap SBS can bai
diic va chira dot dam, nhung téc d6 thi cong nhanh hon phwong phap MSS. Phuong phap MSS
yéu cau dam lap dung ning hon phuong phap SBS vi dam lap dung va vén khudn thép la mét
khoi.

3. Mot yéu t6 quan trong khac dé lya chon bién phap thi cong tdi uu 1a lam thé nao dé hai hoa diéu
kién hién truong nhu b tri nhip tai nGt giao v.v. Néu bat ky sw bé tri nhip nao cé cung d6 dai
nhip khdng phu hop véi cac diéu kién hién truong thi sé bi loai bo. Do dé, Iya chon hai chiéu dai
nhip sau day:

- Chiéu dai nhip 60m theo phwong phap SBS
- Chiéu dai nhip 50m theo phuong phap MSS

4. Ngoai hai phuong an so sanh trén, PMU-2 dé yéu cau Nhém Nghién cuu JICA cac phuong an khac
nhu la phwong phdp dic hang va mdt s6 khac twong tw nhw the. Do vay, bo sung thém hai
phuong an sau dé so sanh:

- Chiéu dai nhip 60m theo phwong phap P&Z
- Chiéu dai nhip 60m theo phuong phap duc hang thong thuong

Theo két qua nghién ciu, cac di lisu ky thuat cua 3 phuong an dugc bién tap lai dé tham chiéu
trong trang bén.
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1) Phuong phap SBS
a) Céc két qua xem xét cong trinh k§ thuat mau
Trong Nghién ciru thiét ké ndy, mot s tai ligu tham chiéu sau ddy da dwoc chuan bj va dwa vao
trong Bién ban thao luan s6 8:
- Ghi hinh thi céng
- DVD: Cau can Furukawa trén duong cao téc cip hai Tomei bing phuong phap SBS.

- DVD: Thi cong trén séng Kiso & Ibi dwong cao téc cap hai Tomei bang phwong phap
lap ghép timg dot va méng coc ong thép.

- Bé cwong Dy 4n cong trén séng Kiso & Ibi duong cao téc cap hai Tomei (S6 tay thi
cbng Ket cau phan trén va ha bg)

- M6t s6 bao cao duy an thi cdng vé phwong phap thi cong 1dp ghép timg dbt (Tiéng Viét )
- CAu can Yatomi trén duong cao toc cap hai Tomei
- Cau can Shigenobu trén duong cao toc East Matsuyama
- CAu can trén dudng vanh dai Bangkok cap hai tai Théi Lan
- Cau can Kawagoe trén duong cao téc cap hai Tomei

- Céc buc anh v& dam lap dung
- Catalo cua nha san xuat Nhat Ban
- Vi du tai Han Quéc: nhip thi da 1a 50m

b) Qua trinh thi cdng SBS
- Pic dam theo phwong phép bé dac phan doan (in 0an)
- B6 tri bai diic
- Chi tiét van khuén
- Chi tiét cau tai béi hru trit
- Thuyét minh bién phap thi cong dam duc sin

¢) Pic diém phuwong phap SBS
- Kiém soét chét lwong cao vi c6 day di cac phwong tién thich hop vi du nhw nha may.
- Vi sir dung cap ngoai, nén chiéu dai cua dam c6 thé dwoc giam di.
(Khéi lwong bé téng it hon phwong phap MSS.)
- RUt ngan thoi gian thi cong do ché tao ban tu dong va may moc tiét kiém nhan lyc.
- Néng cao dé an toan do giam cong viéc ngoai hién truong va tiét kiém nhan lyc
- Thi c¢6ng kinh té do sir dung lap lai cac thiét bi h tro trong du an qui md 16n

Dam bao viéc két ndi giita cac dot dam bang khoa cit va gin voi tng suat doc (g suat toan
phan duoc xét dén trong thict ké dam chu). Va rat nhiéu két qua cho thay su an toan cua phuong
phap thi cdng nhu trinh bay & trén.
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d) Khéi lwong vt lidu chinh

Trong phan tinh todn du toan, phan tir tru P79 téi mé A2 duoc lya chon lam doan dién hinh. Phan
tinh toan khoi luwgng duoc trinh bay trong ’Chu’(mg 4 cua Ban thao luan s6 8. Khoi lugng vat liéu
chinh bén Hai An dugc dy toan dya trén két qua tinh toan ndi trén

2) Phuwong phap MSS
a) Cac két qua xem xét mau k¥ thuat
Trong Nghién ciu thiét ké nay, mt s tai ligu tham chiéu sau day da duoc chuan bi va dua vao
trong Bién ban thao luan s6 8:
- Ghi hinh thi céng
- Cau Thanh Tri thi cong bang phuong phap MSS
- B4o céo thi cong cau can Nanairo tai Nhat Ban
- Pé cuong dy &n cau can Ano trén dwong cao tdc cap hai Tomei
- Bé cuong phuong phap MSS
- C4c burc anh dam lap dung
- Catalo cua nha san xuat Nhat Ban

b) Trinh ty thi cong phuong phap MSS
- Trinh bay trong trang trén (cau can Ano)

¢) Pic diém cia phuong phap MSS

- Kiém soét chat luong khong ndi trdi so véi phwong phép SBS vi 12 bién phép thi cong bé tong
duc tai cho.

- Do mbi ndi thi cong tai diém 0.2L (L : chiéu dai nhip) sau khi vuot qua try d& trung gian, chiéu
day ban suon sé day hon doan chuan & gitra nhip. (Khoi luwong bé tong tang so véi phuong phap
SBS.)

- Co thé loai bo cong tac da gido so v6i bién phap thi cong da gido thong thwdng, nhung mat
nhiéu thot gian thi cdng hon phuong phap SBS.

- Trong luong dam ldp dyng nang hon phwong phép SBS do phai bao gom ca van khudn bang
thép cho dam chu va cac thiet bi khac.

- Khong tiét kiem duoc nhidu cac cang tac hién trudng va nhan lyc so véi phuong an  SBS, do
vay dé an toan ciing thap hon pheong an SBS.

- Tir quan diém vé Kinh té& , néu qui md du an khéng I6n 13m, thi bién phap thi cong la thich hop
nhat vi khéng doi hoi mét dién tich rat Ién dé lam bai che tao va luu trit dot dam. Tuy nhién,
trong du an nay, trudc heét uu tién tict kiém thoi gian thi cong va hon nita qui md du an la kha
I16n. Do do, bién phap nay khéng cé wu thé so véi phuong an SBS vé moi mat.

d) Khéi lwong vt lidu chinh

Trong phan tinh dy toan, phan tir tru P79 dén m6 A2 dwoc chon lam doan dién hinh. Ban tinh
khoi lugng duoc trinh bay trong Chwong 4 cua Ban thao luan s6 8. Khai lugng vat liéu chinh bén
Hai An duoc tinh dwa trén két qua tinh todn néi trén.
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3) Phuwong phap P&Z
a) Céc két qua xem xét mau ky thuat
Trong Nghién ctru thiét k& nay, cac tai ligu tham chiéu sau ddy dwoc dwa vao trong Ban thao lugn
S0 8:
- Ghi hinh thi céng
- Thi ¢dng cau can Yoshimine tai Nhat Ban
- Céc buirc anh dam lap dung
- Catalo cua cong ty P&Z Nhat ban

b) Pic diém cia phuong phap P&Z
- Kiém soét chét luong khdng ndi trai bang phuong phap SBS do thi cong bé tong do tai chd .
- C6 thé loai bd cong tac lap dung da gido so voi phwong phap thi cong da gido théng thudng,
nhung thoi gian thi cong s& dai hon phwong phap SBS.
- Trong luong dam Iap dung nhe hon phuong phap SBS do viéc ldp dung dbt dam cé chiéu dai
to1 dala 10m.
- Khong tiét kiém dwoc nhiéu nhan cong va cong tac hién truong so véi phuong phap  SBS, nén
d6 an toan trén cong treong Ia thap hon so vai phwrong phap SBS.
- Tir quan diém vé kinh t& , néu qui md dy &n khang lén lam, thi bien phap thi cdng la thich hop
nhat vi khéng doi héi mét dién tich rat Ion dé lam béi ché tao va luu trit dot dam. Tuy nhién,
trong du an nay, trudc heét uu tién tict kiém thoi gian thi cong va hon nita qui md du an la kha
I16n. Do do, bién phap nay sé khéng c¢6 vu thé so Vi phuong an SBS vé moi mat.

4)  Khéi lwong vt lidu chinh

Trong phan tinh dy ton, phan tir try P79 dén mé A2 dwoc chon lam doan dién hinh. Ban tinh
khoi qung dugc trinh bay trong Phu luc 1. Khéi lwong vat liéu chinh bén Hai An duoc tinh dua
trén két qua tinh toan ndi trén.
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8.4.1.2 Nghién ctu két cau Cau dan phia Hai An
(1)  B6 tri cAu kién cua dam chu
Kich thuéc caa mdi cau kién cho dam cha s& dwoc xéc dinh nhu sau:
Déi véi cac didu kién co ban dé xac dinh kich thwéc cia tirng cAu kién can xem xét cac yéu tb sau day
1) Diéu kién co ban dé bé tri cau kién
a)Xét cac bo cap DUL dudi day dé xéc dinh do day cAu kien.
- B6 c40 DUL theo chiéu doc
*19515.2mm (bé tri trong dam hop 1am cap ngoai)
*12515.2mm (b4 tri trong ban mit cau trén va dudi)
- Bé cap DUL theo chiéu ngang
*1528.6mm (bd tri trong ban mat cau trén )

b)Céac thanh ¢t thép duoc sir dung nhu sau:

- Céc thanh cét thép trong ban mit cau trén:

*Cé4c thanh duoc bd tri 12 D12 t6i D14, vi ban miat cau trén duoc thiét ké nhu cac cau
kién DUL.

- C4c thanh cét thép trong ban mat cau dudi:

*Céc thanh dwoc bd tri 12 D14 t6i D19, vi ban mat cau dudi duoc thiét ké nhu cac cau
kién bé tbng cot thép.

c) Lop bé téng bao vé cho cac thanh cét thép nhu sau: (cho méi trudng dn mon nudc bién )

Bang 8.4.1-1 Bé tong bao vé cho thanh cét thép (22TCN-272-05)

Phia trén Phia dudi
Vung Ghi cha
(Béntrong) | (Bén ngoai)

Duc hang 40mm 60mm Fc=50Mpa
*1 ban mat trén

Bén trong hop 40mm 40mm
*2 Ban mat dudi 40mm 60mm
*3  Ban suon 40mm 60mm

Ngudn: Poan nghién ciu
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d) Kich thudc xap xi cua tung cau kién dwoc trinh bay nhu dudi day tir cac cong trinh.
(Theo "Sb tay ké hoach thi cong cau BT DUL")

Bang 8.4.1-2 Kich thudc xap xi cua tirng ciu kién
*1 Ban mat trén

Hinh ‘img dam | ystcau | Dim) | D2(m) | D3m) | Dam)
. BTCT | 0.24-0.30 | 0.30-0.50 |0.30-0.50 0.25
Ban mat X ~
R 1 dam hop
trén
BT DUL | 0.25-0.35 | 0.35-0.65 |0.35-0.65 0.25
*2 Ban mit dudi
Hinh dang dam K&t cAu Nhip trung tam Hé d& giira
chu T1(m) T2(m)
Banmat | 1 yam hop RC 0.21-0.30 0.40-1.50
dudi
*3 Ban swon
Hinh dang dam K&t chu Nhip trung tam Hé d& giira
chu T1(m) T2(m)
Ban swon| 1 dam hop RC 0.35-0.50 0.50-0.70

Ngudn: Poan nghién ciu

2) Do day caa ban mit cau trén
Xéc dinh d6 day cua ban mit cau trén duoc tién hanh dwa trén cic xem xét sau day:
a) Po day tdi thiéu co tinh dén d6 moi do hoat tai tac dung Ién tryc tiép.
b) D6 day can thiét dé bb tri b cap DUL va thanh cbt thép.

a)Po day téi thiéu cia ban mat cau chiu tinh tai tryc tiép.
Do day 6 thé duoc xac dinh theo tiéu chuan cau va duong Nhat Ban (JSHB).
*1. Do day tdi thiéu cua ban bé téng DUL, t > 160mm
*2. D6 day tdi thiéu dinh ban hang,  t>200mm
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b) D6 day can thiét dé bé tri b6 cép
Bang 8.4.1-3 D6 day can thiét dé bd tri b6 cap

Bé6 cap ngang

1S528.6mm
=
q ——
o - - . -
w0 TN : g
SN ea = . O @ .
= \ B6 cép doc
F \ 12515.2mm @=78mm
Phu bé tong 40mm-+40mm 80mm
Thanh ct thép (D12+D14)x2 52mm
B6 cap ngang Co vo boc 45 45mm
B6 cép doc Co vo boc ¢78 78mm (#1075)
Téng 255mm

Ngudn: Poan nghién ciru
Do dé, bé day téi thiéu cua ban mat cau trén 1a 260mm vai tat ca cac canh.
¢) D6 day cua ban mat cau dudi

Ban mit cau dudi néi chung duoc thiét ké 1a day hon xung quanh diém d& nhip chinh, c6 tinh
den md men udn so vai phan giia nhip.

Ban mit cau day hon s& ¢ quanh vi tri xuat hién mé men uén am.

P day chung cia ban mat cau dudi tai giita nhip dwoc xac dinh béi cac diéu kién sau.

Bang 8.4.1-4 Bd day cuia ban mat du&i

¥ o
N =
| m‘_ ¥
E'q" P _@.._._O Q .
o I L
~ \ B6 cap doc
b7e1 \ 12s15.2mm @p=78mm
Lép bé tbng bao vé 40mm-+60mm 100mm
Thanh ct thép D19+D12x2+D16 59mm
B6 cép doc Co6 vo boce78 78mm (#1075)
Téng 237mm

Ngudn: Poan nghién ciu
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d) Dé day cua ban suon
D¢ day ban swon dwge xac dinh c6 xét dén cac didu kién cu thé sau.
- D6 day can thiét dé chéng lwc cit caa dam cha
- Do day can thiét dé chéng kha nang chiu uén caa cac cau kién ngang
- P day can thiét dé bd tri bo cap DUL.

Cau dan duoc thi cong bang phuong phap Nhip ndi Nhip s& khéng ¢ bo cap DUL trong ban
suon, do vay do day can thiét caa cau kién khong thé xac dinh trén quan diém nay. Do do do day
t6i thiéu s& dwoc xac dinh tir cac cong trinh thi cong thyc té.

Bang 8.4.1-5 B0 day cla ban swon

Hinh dang £y A Gitra nhip Try d& gitra
damcha | KELCAU | T T2(m)
Ban suon | 1dam hop RC 0.35 0.50

Ngudn: Poan nghién ciu
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(2)  Thiét ké phuong doc caa dam cha
1) Dic diém thiét ké chinh
Cau dan duoc thi cng theo phwong phap Nhip ndi Nhip bang cac dbt dam duc sdn dé nham giGi

thisu mot cdng nghé tién tién cua nudc ngoai va co thé rat ngan tién do ciing nhu cai thién dugc
chat lwgng.

Trong giai doan thiét ké, ching 1 dang xem xét cac muc nghién ciu dudi day dé co thé tang
hiéu qua che tao va thi cong dam.
*Phan bd khdng tap trung cac thiét bi Iéch huéng va tiéu chuan hoa hinh dang dét dam.
*Pon gian hoa chiéu day cia ban swon va tdi da hoa thay ddi mat cit.
*Sir dung dong thoi cap DUL trong va ngoai cho bé cap dam chi va lam tir cap ngoai co
cuong do lon.
*Pon gian héa bang viéc bé tri cap theo dwong thang & ban trén va ban dudi.
*Khong bé tri cap DUL trong ban sudn

Ung sgét cing kéo khong xay ra vi toan b du ung luc trong trang thai Tai trong khai thac vi bé
tong cot thép khong dugc bo tri trong phan han noi cua khoi dam va s tao thanh khoi dong nhat
béi cac bo cap DUL trong dot dam dic san.

2)  Didu kién thiét ké

a) Tinh tai
* Ty trong cua bé tong: vc = 24.50kN/m3
* Mat duong nhua (Pé day t=75mm) : vs = 22.50kN/m3
*B0 via : Trong lwgng cot cao BT w = 7.575%2 = 15.15kN/m
: Trong lwong lan can wh = 0.600x2 = 1.200kN/m
*Ong cap thoat nudc @400 (Article 2) : W = 2.250%2 = 4.40kN/m

b) Hoat tai va Tai trong xung kich

*Hoat tai : hoat tai do xe (HL-93) 4 lan
* Tai trong ddng : hé s6 xung kich IM=0.25

¢) Nhiét do
* Tai trong dong : 40 °C (Thiét ké chiu tai ) T1
20 °C Thiét k& dam) g - i
* Chénh léch nhiét do: nhu trinh bay trong bang sau. % < ;
X A A cnl an é — : Steel
Bang 8.4.1-6 Chénh léch nhiét do % :
qa |
T1 T2 T3 S| !
Positive +23 +6 +3 gla N\irs
Negative -7 -1 0

Ngudn: Poan nghién ciu
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d) Tai trong do dong dat
* Cuong do dong dat thiét ké theo phuong ngang : Kh=0.18

e) Hé sb tai trong va t hop tai trong
Bang 8.4.1-7 Hé sb tai trong va td hop tai trong

DC LL Use One of
Load
L DD IM These
Combination )
D CE TU Ata Time
W BR TL WA WS WL FR CR TG  SE
L EH  PL SH
Limit State EQ CT :CV
EV LS
ES EL
Strength-I v 175 175 100 - - 100 050/120 vyIG ~+SE - - -
Strength-1I Vo - - 1.00  1.40 1.00 0.50/1.20  yTG : ySE - - -
Strength-111 Vo 1.35 135 1.00 040 :1.00 1.00 0.50/1.20 vTG +SE - - -
Extreme Tp 0.50 0.50 1.00 - - 1.00 - - - .00 1.00  1.00
Service 1.00  1.00 1.00 1.00 0.30: 1.00  1.00 1.00/1.20 yTG @ ySE - - -
Fatigue — LL,
st - 0751075 - - - - - - - - - -
IM & CE only

Ngudn: Poan nghién ciru

3) Vitliéu
a) Béténg
Bang 8.4.1-8 Dic tinh bé tong (Dam chir)
Hang muc Db.vi Dam Ghi chu
Cuong do nén tinh toan fc Mpa 50.0 Hinh tru
Cudng dd nén tai noi DUL  fci Mpa 36.0
Mb dun dan hoi Ec Mpa 33000
ing suat cho phép
Ung suat nén Trudc mat mét Mpa 21.0
D.L.W.S Mpa 17.0
Trang thai gid¢i han si | Mpa 17.0
Ung suat kéo Trudc mat mét Mpa 1.8
D.LW.S Mpa | Khoéng kéo
Trang thai gid¢i han su | Mpa | Khoéng kéo

M6 dun pha hoali 14348

Ngudn: Poan nghién ciu
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b) Thép DUL
Bang 8.4.1-9 Dac tinh cua thép DUL (Tao cap DUL )
Hang muc Ponvi | 12515.2L | 19S15.2L 1528.6
Cuong d6 kéo fpu Mpa 1850 1850 1800
Cudng do chay fpy Mpa 1600 1600 1500
Mb dun dan hoi Ep Mpa 200000 200000 200000
Cumg o Trong khi DUL. Mpa 1440 1440 1350
kég cho | Sau DUL . Mpa 1295 1295 1260
phep Tai tai trong thiétké | Mpa 1110 1110 1080

Ngudn: Poan nghién ciu

Bang 8.4.1-10 Dac tinh cua thép DUL (Thanh thép DUL - SBPR930/1180)

Hang muc Pon vi 032 Ghi chi
Cuong do kéo fpu Mpa 1180

Cuong do chay fpy Mpa 930

Mb dun dan hoi Ep Mpa 200000

Cutmg  do Trong khi DUL. Mpa 837 0.9fpy
kég cho | Sau DUL. Mpa 790 0.85fpy
Phep Tai tai trong thiét ké Mpa 697 0.75fpy

Ngudn: Poan nghién ciu
Bang 8.4.1-11 Thép thuong

Hang muc Pon vi SD345 Ghi chi
Cuong d6 kéo fpu Mpa 490

Cuong d6 chay fpy Mpa 345

Mo dun dan héi Ep Mpa 200000

tCh]fgtnI%é d6 kéo cho phép tai tai trong Mpa 180

Ngudn: Poan nghién ciu
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4) M0 hinh phan tich két ciu
Viée phén tich nhu mét két cau khung theo ly thuyét tuyén tinh s& duoc tién hanh bang cach lap
mo hinh két cau theo cach sau day:
1. M0 hinh két cau gom céc dwong ndi truc tam cua cac cau kién véi truc cua dam lam
trung khit véi tuyen trac doc thiet ké cua mot hé thong da hoan thanh.
2. Céc ving giao nhau giira cac thap, dim va cac try s& duoc coi la cac ving cing. Do
clrng cua cac vung cing dugc gia thict 1a gap 1000 lan d6 cirng cua cac cau kién 1an céan.
3. Viée d5 s& dwoc lap mé hinh dé twong xing Véi chirc ning kiéu chiu tai 4p dung thuc

té.

4. Két cdu mong va nén s& dwoc lap mé hinh nhw kiéu 1o so dan héi cé tinh ning twong
duong. Cling nhu vay, hiéu ung bién thién s& duoc coi la twong thich véi nén va moéng

P14 P15

Ngudn: Poan nghién ciru

Hinh 8.4.1-1 M6 hinh phan tich

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-131



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DUNG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

Bang 8.4.1-12 Hé s6 16 xo dan héi cua coc

P10-P15 )% Trang thai phuc Dong dat
vu
Ngang (AsS) kN/m 4.35286E+005 | 2.263068E+006
Xoan to hop  (Asr=Ars) kN/rad -1.12780E+006 | -3.65098E+006
Goéc quay (A kNm/rad 4.022810E+007 | 4.540677E+007
Pung (Aw) kN/m 3.50054E+006 | 3.590544E+006
Ngudn: Poan nghién ciu
Bang 8.4.1-13 Hé s6 10 xo dan hdi caa gdi cau
Sim D& cubi D& giira
Phuwong doc kN/m 2858000 8860000
Phuong ngang kN/m 10314 27000

Ngudn: Poan nghién ciu
5) Phan tich két cau
Phan tich két ciu duoc tién hanh trén co s& xem xét cac yéu té sau.

a) Qui trinh va biéu thoi gian dé hoan thanh hé thng két cau s& duwoc nghién ciu va viéc phan
tich ket cau s& dugc thuc hién sao cho phu hop.

b) Céc tai trong sau day s€ dwoc coi la céc tai trong 1am viéc trong qué trinh thi cong.
- Céc tai trong co s6

e Tinh tai cua dam
e Lyc DUL (cé4c cdp trong va ngoai)
e Co ngot va tir bién cua bé tong

c) S& tién hanh &p dung va gia thiét cAc moc thoi gian khi tinh tai va hoat tai chat 1én va tién

hanh phén tich ket qua &ng suat tai cac thoi diém do.
Quia trinh va ké hoach phan tich két cau nhu sau.
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Buwéc 1.Thi cong Tru va Méng (360 ngay)

f T T T
| R N |
Buwéc 2. Thi cong khéi dinh try (60 ngay)

1 1 1 1

Buwéc 3. Thi cong Nhip dau tién (30 ngay)

(Gia thiét réng tudi bé téng tai thoi diém lap dwng 1a 20 ngay)

Buwéc 4. Thi cdng nhip sé 2 (15 ngay)

1
11
1

eI L T T L e P T
18

Bwéc 5. Thi cdng nhip sé 3 (15 ngay)

)
}
}
}
!
!

Ngudn: Poan nghién ciu
Hinh 8.4.1-2 Qui trinh va ké hoach phan tich két cau
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6) B tri b6 cap DUL dam cha
Cép trong va cap ngoai s& dwoc b tri nhu hinh dudi déy.

15400
2032 428 372
1660 372
BN glons
T ,
< = =
) = =IE[FH—= ~l &)
2|3 S
8
g < - GG
gl - B E 2[4 ) 3
1 @ &
1000
o, 4 33 Y 23
7 N —
g
€] (€D E€DNED)
@ %3
1700 1600 888 1100 %2 1512 2820 900 1600 1700
3300 780 7440 780 3300
N
by N A ,
Nguén: Poan nghién ciru
S X . P - ~ s
Hinh 8.4.1-3 B6 tri b6 cap DUL bén ngoai
15100
3457 893
: LA
2 [ 2fo00s . B
= E <
.
E SE
EE "=
g =
o
S
= 00000 &
= L s
& Y y
() €E) I YR €5 € B, €] €D @@ HEH)
FJS%Q 700 1030|350 700 ]| 700 |35 1030 _]2x350) 940
1700 1600 900 2820 2820 =700 900 1600 1700
3300 780 | 7440 780 3300

Ngudn: Poan nghién ctru
Hinh 8.4.1-4 Bb tri b6 cap DUL bén trong
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7) Két qua thiét ké cia Dam chinh
a) Cau dan P35-P40 (5@60.0m=300m)
Cau dan giéng 8 cau dudi day P10-P15(5@60.0m=300m).
A1-P5, P5-P10, P15-P20, P20-P25, P25-P30, P30-P35, P40-P45, P50-P55
<1> M6 men udn caa dam cha

Ngudn: Poan nghién ciu
Hinh 8.4.1-5 Md men udn do tinh tai

Ngudn: Poan nghién ciru
Hinh 8.4.1-6 M6 men udn khi phuc vy
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<2> Ung suit thé cua dam chu
< Trang thai tinh tai >

Ngudn: Poan nghién ciu
Hinh 8.4.1-4 ’ng suét dinh the (Tinh tai)

Ngudn: Poan nghién ciu
Hinh 8.4.1-5 Ung suét thé dwéi (Tinh tai)

< Trang thai gigi han su dung >

Ngudn: Poan nghién ciu

Hinh 8.4.1-6 Ung suét thé trén (Trang thai gi¢i han str dung)

Ngudn: Poan nghién ciu

Hinh 8.4.1-7 ng suét thé dwéi (Trang thai giéi han sir dung)

Ung suét kéo khong xay ra trong tat ca cac doan
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<3> M6 men udn tgi han cia Dam chinh
< Trang thdi gigi han cwdng d6 >

Ngudn: Poan nghién ciru

Hinh 8.4.1-8 M6 men uén ctia ddm chd (Trang thai gi¢i han cudng do)

<4> Ung suit cit cua Dam chu ¢ Trang théi giGi han s dung

Ngudn: Poan nghién ciu
Hinh 8.4.1-9 Ung suét kéo chéo

Ngudn: Poan nghién ciu
Hinh 8.4.1-10 Ung suét cét téi da
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b) Cau dan P10-P15 (51.5m+4@60.0m=291.50m)

<1>M®d men udn caa Dam chu

Ngudn: Poan nghién ciu
Hinh 8.4.1-5 M& men udn do Tinh tai

Ngudn: Poan nghién ciru

Hinh 8.4.1-6 M6 men udn & trang thai phuc vu
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<2>Ung suét thé cua Dam chi
a) < Trang thai tinh tai >

Ngudn: Poan nghién ciu
Hinh 8.4.1-11 Ung suét dinh thé (Tinh tai)

Ngudn: Poan nghién ciu
Hinh 8.4.1-12 U'ng suéat thé dwéi (Tinh tai)

<Trang thai gid¢i han st dung>

Ngudn: Poan nghién ciu

Hinh 8.4.1-13 Ung suét thé trén (Trang thai gi¢i han str dung)

Ngudn: Poan nghién ciu

Hinh 8.4.1-14 ng suét thé dwéi (Trang thai gi¢i han sir dung)
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Ung suét kéo khong xay ra trong tat ca cac doan

<3> M6 men udn tgi han cia Dam chu
< Trang théi gigi han cwdng do >

Ngudn: Poan nghién ciru

Hinh 8.4.1-15 M6 men udn clia ddm chi (Trang thai gi¢i han cwdng dd)

<4> Ung suat cit caa Dam chu tai Trang thai gigi han sir dung

Ngudn: Poan nghién ciru
Hinh 8.4.1-16 U'ng suat kéo chéo
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Ngudn: Poan nghién ciru
Hinh 8.4.1-17 U'ng suéat cét ti da
b) Cau din P45-P50 (4@60.0m+58.36m=298.36m)
<1> M6 men udn caa Dam chu

Hinh 8.4.1-5 M& men uén bai tinh tai

Ngudn: Poan nghién ciu

Hinh 8.4.1-6 M6 men udn phuc vu
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<2> Ung suit thé cua dam chu
< Trang thai tinh tai >

Ngudn: Poan nghién ciu
Hinh 8.4.1-18 Ung suét dinh the (Tinh tai)

Ngudn: Poan nghién ciu
Hinh 8.4.1-19 Ung suéat thé dwéi (Tinh tai)
< Trang thai gigi han su dung >

Ngudn: Poan nghién ciu

Hinh 8.4.1-20 Ung suét thé trén (Trang thai gi¢i han str dung)

Ngudn: Poan nghién ciu
Hinh 8.4.1-21 Ung suét thé dwéi (Trang thai gi¢i han sir dung)
Ung suét kéo khong xay ra trong tat ca cac doan
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<3> M6 men udn khong giéi han caa dam cha
< Trang théi gigi han cwdng d6 >

Hinh 8.4.1-22 M6 men udn ctia ddm chu (Trang thai gi¢i han cwong dd)

<4> Ung suit cit ¢ Trang thai gi¢i han s dung

Ngudn: Poan nghién ciu
Hinh 8.4.1-23 Ung suat kéo chéo

Ngudn: Poan nghién ctru
Hinh 8.4.1-24 U'ng suat cét ti da
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¢) Chu din P60-P65 (52.98m+3@60.0m+52.98m=285.96m)

Cau dan giéng ba cau nhu duéi day P60-P65(52.98m+3@60.0m+52.98m=285.96m) .
P55-P60, P65-P70, P70-P75
<1> M6 men uén cia dam chi

Ngudn: Poan nghién ciru
Hinh 8.4.1-5 Md men udn do tinh tai

Ngudn: Poan nghién ctru
Hinh 8.4.1-6 M6 men udn khi phuc vy
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<2>Ung suit thé ciia dam chi
< Trang thai tinh tai >

Ngudn: Poan nghién ciu
Hinh 8.4.1-25 ng suét dinh the (Tinh tai)

Ngudn: Poan nghién ciu
Hinh 8.4.1-26 Ung suéat the dwéi (Tinh tai)

< Trang théi gigi han su dung >

Ngudn: Poan nghién ciu

Hinh 8.4.1-27 ng suét thé trén (Trang thai gi¢i han str dung)

Ngudn: Poan nghién ciu

Hinh 8.4.1-28 Ung suét thé dwéi (Trang thai gi¢i han sir dung)

Ung suét kéo khong xay ra trong tat ca cac doan.
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<3> M6 men udn khong giéi han caa Dam cha
< Trang thdi gigi han cudng d6 >

Ngudn: Poan nghién ciru

Hinh 8.4.1-29 M6 men udn clia ddm chi (Trang thai gi¢i han cwong dd)

<4> Ung suét cit cia Dam chu tai Trang thai gisi han si dung

Ngudn: Poan nghién ciu
Hinh 8.4.1-30 U'ng suét kéo chéo

Ngudn: Poan nghién ciru
Hinh 8.4.1-31 U'ng suét cét ti da
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(3)  Thiét ké phuong ngang cua dam cha
1)  Khai quét
Pay 1a thiét k& cho phuong ngang cua dam chu Qﬁu dan bén Cat Hai dé ndi dudng véi cang Lach
Huyén. Ban mit trén cua cau dan la két cau DUL véi bo cap DUL ngang 1S28.6mm
(SWPR19L). giong nhu cau téi cau dan bén Téan Vii. Déac diém ket cau cua moi cau kién (ban
mat trén, ban suwon, va ban mat dudi) cuna dam chu s& dugc trinh bay trong bang duéi day. Ap
dung thi cong dic hang véi bé tdng duic tai cho cho cau nay.

Bang 8.4.1-14 Phan loai két ciu dam chu

Cau kién Phan loai két cAu Ghi cha
Ban mat trén Két cau BT DUL 1S28.6mm
Ban suon Két cau BTCT
Ban mt dudi Két cau BTCT

Ngudn: Poan nghién ciu

Déi v6i md men udn thiét k&, hé sé an toan cho chiéu ngang s& dugc xac dinh bang cong thic md
men ubn hoat tai (T load) nhu huéng dan trong JSHB (Japanese Specifications for Highway
Bridges 111 7.4.2) va mé men ubn tinh theo phan tich FEM cua két cau ban mit noi dugc chit tai
truc tiép xe P (=145/2*1.25=91kN=100 k N).

a) Ban mat trén

DAi voi hoat tai thiét ké, ing suat uén do md men uon cua mdi ban theo cong thirc trong JSHB
(Japanese Specifications for Highway Bridges) va tai trong banh xe truc tiep(L00OkN) sé dwoc
thiét 1ap nhu sau:

Bang 8.4.1-15 Tai trong banh xe trwc tiép 1&n ban mat cau trén

JSHB Phén tich FEM

Dudi trang théi 1am viéc cua tinh tai DUL toan phan

Dudi Tai trong khai thac (Hoat tai) | Trang thai gigi han nit gdy DUL toan phan

Ngudn: Poan nghién ciu
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b) Ban swon va ban mat day

Ban suwdn va ban mat day duoc thiét ké nhu sau:

- Theo JSHB : irng suit thanh cbt thép khi sir dung s& 12 nhd hon
less than osa = 180N/mmz2

- Theo FEM : ing suit thanh cbt thép khi sir dung s& 12 nhod hon
less than osa = 140N/mm?2
- Theo JSHB : irng suit thanh cbt thép dudi trang thai tai trong 1am viéc
s& la nho hon osa = 180N/mm?2
- Theo FEM :ing suit thanh cbt thép dudi trang thai tai trong 1am visc

s& la nhé hon osa = 140N/mm2
So sanh mé men uén do hoat tai

¢) Mit cit ngang tiéu chuan [ban mat trén] - [A]

Bang 8.4.1-16 M6 men uédn (Tinh tai) [A]

FEM Analysis
i JSHB
Hang muc thiét ké (P=100kN) JSHB/FEM
M (kN - m)
M(KN-m)
*1 Phan ni cho ban hang -150.150 -125.033 1.201
*2 Phan ndi dam hop -165.713 -134.111 1.234
*3 Giira dam hop 103.002 43.001 2.395
Ngudn: Poan nghién ciu
Bang 8.4.1-17 M6 men udn thiét k& (D+LL+IM+Ps+Cr+SH)  [A]
Phan tich FEM
o JSHB _
Hang muc thiét ké (N (P=100kN) JSHB/FEM
(kN-m) M (N~ m)
*1 Phan ni cho ban hing -223.388 -198.738 1.124
*2 Phan ndi dam hop -240.909 -209.370 1.151
*3 Giita dam hop 91.044 31.043 2.933

Ngudn: Poan nghién ciu
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Bang 8.4.1-18 T6 hop trng suat ubn  [A]

JSHB Phéan tich FEM
cCOo oCu cCOo oCu
(N/mm2) | (N/mm?2) (N/mm2) (N/mm2)

*1 3.76 0.60 3.81 0.55

Tinh tai *2 3.82 -0.08 3.82 -0.08
*3 1.04 6.98 1.04 6.98

*1 -0.50 4.85 0.22 4.14

Tai trong *2 0.38 3.36 1.04 2.70
khaithac | .3 | 10918 216 4.86 3.17
>-3.0 >0.0 >0.0

Ngudn: Poan nghién ciu

B6 cap DUL ngang s& 1a 1S28.6mm va duoc bé tri véi cac doan ctc350mm nhu trinh bay trong
hinh dudi day.
SPAN CENTER

16900
500 14995 505

Transvers PC [Tendon 1S28.6mm

2843 4 3915
ik 500 500 4
= w | g 2,000

] 2842 ,Bl

= =]

&
e

100

500 §500

1601

~ =5t

1700 1600 1600 1700
3300 780 7440 780 3300
15600

Ngudn: Poan nghién ciru

Hinh 8.4.1-32 Phan chung dé bé tri b6 cap DUL ngang (ctc500)
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Bang 8.4.1-19 Hé sb an toan cho trang thai lam viéc cta tai trong gi¢i han [A]
Mu=1.3*D+2.5*(LL+IM)+Ps+Cr+SH [JSHB-16]
Mu=1.25*DC+1.5*DW+1.75*(LL+IM)+1.2 or 0.5*(CR+SH)  [P=100kN]

ISHB Phan tich FEM
Hang muc thiét ké () (P=100kN) Mr (kN-m)
(kN-m)
* A I¥] 5
hl Phan noi cho banl 455 71 320.288 < 508.847
ang

*2 Phan ndi dam hop 415.729 330.379 < 736.402
*3 Giira dam hop 194.238 79.445 < 220.590

Trong d6, Mr 1a siec khang uén gay.

Ngudn: Poan nghién ciu
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[B]

Mt cit ngang tiéu chuan [Ban swon va ban mat duéi] -

Bang 8.4.1-20 M6 men uédn (Hoat tai) [B]

JSHB Phan tich FEM
Mat cét ngang thiét ké (N-m) (P=100kN) JSHB/FEM
(kN-m)
*6 Dau trén caa ban suon 107.277 23.912 4.486
*7 Dau dudi cua ban suon 48.798 7.581 6.437
*10 Chd ndi cua ban mat dam 45.852 6.508 7.045
*11 Giita ban mit cau 4.638 0.454 10.216
Ngudn: Poan nghién ciu
Bang 8.4.1-21 M6 men udn thiét k& (D+LL+IM+Ps+Cr+SH) [B]
Hang muc thiét ké JSHB PT@Z?SQ{@“" JSHBIFEM
*6 Dau trén cua ban suon 110.654 55.221 2.004
*7 Diu dudi cua ban swon 65.291 39.825 1.639
*10 Chd néi cia ban mat dam 63.739 34.157 1.866
*11 Giita ban mat cau 18.291 18.019 1.015

Ngudn: Poan nghién ciu

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,

PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-151




NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

B4 tri thanh cbt thép tai ban swon va ban mit duéi nhu sau:

Bang 8.4.1-22 Bé tri cac thanh cét thép

B4 tri thanh cbt thép | Khbi lugng (mm2/m)
Dau trén D19ctc125 2292.0
Ban suon -
Pau dudi D19ctc125 2292.0
Chd ndi D19ctc125 2292.0
Ban dudi -
biém giira D13ctc125 1013.6

Ngudn: Poan nghién ciu

Bang 8.4.1-23 ng suét thanh cét thép

JSHB Phan tich FEM
Tri sb gidi
oC GS oC GS han
(Nf/mm2) | (N/mm2) | (N/mm2) | (N/mm2)
*6 0.2 4.6 0.2 4.6 S <100
*7 15 34.4 15 34.4 os < 100
Tinh tai
*10 25 47.0 25 47.0 oS < 100
*11 2.6 79.6 2.6 79.6 cs < 100
*6 54 150.4 1.3 37.1 oS < 180
Tai trong *7 54 123.7 2.1 48.8 cS <180
khai thac | .q 9.3 172.0 35 645 | os<180
*11 35 106.6 2.7 82.2 oS < 180

Ngudn: Poan nghién ciu
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Bang 8.4.1-24 Hé sb an toan dwéi trang thai lam viéc tai trong gi¢i han  [B]
Mu=1.3*D+2.5*(LL+IM)+Ps+Cr+SH [JSHB-16]
Mu=1.25*DC+1.5*DW+1.75*(LL+1M)+1.20r0.5*(Cr+SH) [P=100kN]

Phéan tich FEM

o JSHB Mr

Hang muc thiét ke (P=100KN)
Mu (KN -m) (KN-m)
Mu(kN-m)

*6 232.306 55.221 < 280.116
Ban suon

*7 130.308 39.825 < 202.573

*10 122.012 34.157 < 142.964
Ban dudi

*11 30.211 18.019 < 65.044

O day, Mr 1a hé s6 khang gay udn.
Ngudn: Poan nghién ciu

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-153



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

d) Mit cit ngang phan try d& nhip chinh [Ban mattrén] - [C]

Bang 8.4.1-25 M6 men udn (Tinh tai) [C]

JSHB

Phéan tich FEM

Cac hang muc thiét ké (- m) (P=100kN) JSHB/FEM
(kN-m)
*1 Phan ni cho ban hang -150.150 -122.736 1.223
*2 Phan ndi dam hop -153.666 -137.552 1.117
*3 Giitra dam hop 95.338 39.243 2.429

Ngudn: Poan nghién ciu

Bang 8.4.1-26 M6 men udn thiét ké (D+LL+IM+Ps+Cr+SH) [C]

JSHB

Phéan tich FEM

Céc hang muc thiét ké () (P=100kN) JSHB/FEM
(kN-m)
*1 Phan ni cho ban hang -223.388 -195.974 1.140
*2 Phan ndi dam hop -212.814 -196.700 1.082
*3 Giira dam hop 91.689 35.594 2.576

Ngudn: Poan nghién ciu
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Bang 8.4.1-27 'ng suat ubn td hop [C]

JSHB Phéan tich FEM
cCOo oCu cCOo oCu
(N/mm2) | (N/mm?2) (N/mm2) (N/mm2)

*1 3.57 0.83 3.57 0.83

Tinh tai *2 4.00 -0.23 4.00 -0.23
*3 0.92 7.15 0.92 7.15

*1 -0.68 5.09 0.10 431

Tai trong *2 0.82 2.95 1.15 2.62
khai thac | .3 9.38 1.32 4.40 3.66
>-3.0 >0.0 >0.0

Ngudn: Poan nghién ciu

B6 cap DUL ngang s& 1a 1528.6mm va b tri véi cac doan ctc550mm nhu trinh bay trong hinh

duéi day.
16400
500 15400 2500
Transvers PC [Tendon 1S28.6mm
1697 5061
. = = 500 e 500 5061 4 1697

Z ._ F = = 2

— l :(\Al
Q N = 500 § 500 N = —d

50

3200
2740
&

55(
50

1700 1600 2820 2820 1600 1700

3300 780 7440

15600

780 3300

Ngudn: Poan nghién ciru

Hinh 8.4.1-33 B4 tri b6 cap DUL ngang (mét cét ngang cla try d& nhip chinh) ctc500mm
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Bang 8.4.1-28 Hé sb an toan dwéi trang thai lam viéc tai trong gi¢i han  [C]
Mu=1.3*D+2.5*(LL+IM)+Ps+Cr+SH [JSHB-16]
Mu=1.25*DC+1.5*DW+1.75*(LL+1M)+1.20r0.5*(Cr+SH) [P=100kN]

Phan tich FEM
H hién cu JSHB (P=100kN) Mr
Nng muc ngnien cuu =
ang muc nghien et (KN-m) (KN-m)
(kN-m)
*1 Phan ni cho ban hang 452.710 315.451 < 581.201
*2 Phan ndi dam hop 378.664 316.161 < 718.755
*3 Giita dam hop 190.122 76.445 < 239.144

O day, Mr 1a hé s6 khang gay udn.

Ngudn: Poan nghién ciu
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e) Mit cit ngang caa phan tru d nhip chinh [Ban swon va ban mat dugi] - [D]
Bang 8.4.1-29 M6 men udn (hoat tai) [D]
3 JSHB Phan_tlch FEM
Hang muc nghién ctu N (P=100kN) JSHB/FEM
(kN-m) (kN - m)
*6 Dau trén cua ban suon 104.673 35.027 2.988
*7 Pau dudi cua ban suon 57.292 13.132 4.363
*10 Phan noi caa ban mat) 5 55 3.844 13.427
duéi
*11 Giita ban mat dudi 1.057 0.157 6.732
Ngudn: Poan nghién ciu
Bang 8.4.1-30 M6 men udn thiét k& (D+LL+IM+Ps+Cr+SH) [D]
3 ISHB Phan_tlch FEM
Hang muc nghién cau Nem (P=100kN) JSHB/FEM
(kN-m) (kN-m)
*6 Dau trén cua ban suon 109.496 29.952 3.656
*7 Pau dudi cua ban suon 76.602 32.913 2.327
* A I , «
10 Phan noi cua ban mati g 60 18.925 3.524
dudi
*11 Giita ban mat dudi 12.388 11.488 1.078

Ngudn: Poan nghién ciu
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B4 tri cac thanh cét thép tai ban swon va ban mit dwdi nhu sau:
Bang 8.4.1-31 Bé tri cac thanh cét thép

Bo tri cac’thanh cot Khéi lrong (mm2/m)
thép

Dau trén D19ctc125 2292.0

Ban suon -
bau duéi D19ctc125 2292.0
Phan két ndi D19ctc125 2292.0

Ban dudi -
biém giira D13ctc125 1013.6

Ngudn: Poan nghién ciu

Bang 8.4.1-32 ng suét thanh cét thép

JSHB Phan tich FEM
oC oS oC oS Gia tri gi¢i han
(N/mm2) | (N/mm2) | (N/mm2) [ (N/mm2)

*6 0.1 5.6 0.1 5.6 6s < 100

*7 0.5 185 0.5 185 oS < 100
Tinh tai

*10 2.2 40.7 2.2 40.7 0S < 100

*11 2.1 66.1 2.1 66.1 0S < 100

*6 2.2 85.6 0.6 234 0S < 180
Tai trong *7 2.1 71.7 0.9 31.1 0s <180
khai thac | -y 97 | 1800 2.8 511 | os<180

*11 2.4 72.2 2.2 67.0 0S < 180

Ngudn: Poan nghién ciu
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Bang 8.4.1-33 Hé sb an toan dwéi trang thai 1am viéc tai trong gi¢i han [D]
Mu=1.3*D+2.5*(LL+IM)+Ps+Cr+SH [JSHB-16]
Mu=1.25*DC+1.5*DW+1.75*(LL+IM)+1.2hoac0.5*(Cr+SH) [P=100kN]

o e | rmeE
Hang muc thiét ke (KN-m) = (KN-m)
(kN -m)
*6 256.314 63.292 < 480253
Ban suon
*7 154.896 51.320 < 402.764
gan mat | *10 132.654 26.828 < 142.964
dudl | g 19.908 14.407 < 65044

O day, Mr 1a hé s6 khang gay udn.

Ngudn: Poan nghién ciu
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8.4.1.3 K&t qua thiét ké cua cau dan phia dao Cat Hai.
(1)  B6 tri cAu kién caa dam chinh.
Nghién ctru duoc tién hanh dé xac dinh do day téi thiéu caa mdi cau kién caa dam chinh.

Cac diéu kién co ban dé xac dinh kich thudc caa mdi cu kién, duoc xem xét nhu sau:

1) Diéu kién co ban cua bb tri cau kién
a)Cap DUL sau duoc xem xét dé xac dinh dé day cua cau kién.
- Cép DUL cho chiéu doc
*12512.7mm (b6 tri & ban trén & ban dudi va ban suon)
- Cap DUL cho chiéu ngang
*1528.6mm (bé tri trong ban trén)

b)Thanh cét thép dwoc sir dung nhu sau:
- Thanh c6t thép & ban trén:

*Thanh ¢t thép dugc bé tri tir D12 dén D14 bai Vi ban trén duogc thiét ké 1am ciu kién bé téng
du tng luc.
- Thanh c6t thép & ban dudi:
*Thanh cét thép duoc b tri tir D14 dén D19 baéi vi ban dudi duoc thiét ké 1am cau kién bé
tong cot thép.

c) Lép bé tong phu cho thanh cbt thép nhu sau (danh cho khu virc méi truong an mon nude bién)

Bang 8.4.1-34 Phu bé tdng cho cac thanh cét thép (TCXDVN327: 2004)

Vung Trén Dudi Ghi chu
(bén trong) (bén ngoai)
Phan hang 40mm 60mm Fc=40Mpa
*1 Ban dinh
Bén trong hop 40mm 40mm
*2 Ban dudi 40mm 60mm
*3 Ban suon 40mm 60mm

Ngudn: Poan nghién ciu
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d) Kich thudc xap xi caa mdi cdu kign tham khao tir cac cong trinh nhu sau
(Theo "Sb tay ké hoach thi céng cau DUL”)

Bang 8.4.1-35 Kich thwéc xap xi clia méi cau kién
*1 Ban dinh

Hinh dang caa Lo A
dam chi Két cau D1(m) D2(m) D3(m) D4(m)
RC 0.24-0.30 | 0.30-0.50 |0.30-0.50| 0.25
Bantrén | 1Dam hop
PC 0.25-0.35 | 0.35-0.65 |0.35-0.65| 0.25
*2 Ban dugi
HinhA dangqcﬁa K&t cAu Nhip giira Hé d& gitra
dam chy T1(m) T2(m)
Ban duéi| 1Dam hop RC 0.21-0.30 0.40-1.50
*3 Ban swon
Hinhkdangvcﬁa K&t cAu Nhip giira Hé d& gitra
dam chi T1(m) T2(m)
Sudn 1Dam chi RC 0.35-0.50 0.50-0.70

Ngudn: Poan nghién ciu
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2) Do day cha ban trén
Xac dinh d6 day cua ban trén nén dugc lam theo nhu sau:
a) Do day tdi thidu dugc xem xét dén do moi boi vi day 1a hoat tai tryc tiép.
b) P6 day can thiét cho bb tri cap DUL va thanh c6t thép.

a)Do day t6i thiéu cua ban trén dé dd tai trong tryc tiép.
*1. Do day téi thiéu cua ban bé tong DUL, t>160mm
*). Do day tdi thiéu cua dinh ban hing,  t>200mm

b) Do day can thiét dé bé tri b6 cap

Bang 8.4.1-36 D day can thiét dé bé tri b6 cap

B6 cap ngang

> 1S28.6mm @=45mm
=r I
o
- — Q_t (}E# = = = 2
Lo P~
N~ P~ - Q . O .
- ‘ \ ‘
Py Bé cap doc
= 12512.7mm @=77mm
Phu bé tong 40mm-+40mm 80mm
Thanh ct thép (D12+D14)x2 52mm
B6 cap ngang Co vo boc 45 45mm
B6 cép doc C6 vo boco77 77mm (#1075)
Téng cong 254mm

Ngudn: Poan nghién ciu

Vi vy, do day tdi thiéu cua ban mat trén nén 1a 260mm cho tét ca cac canh.
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c) Do day cua ban dudi

Do day ban mat dudi thuong duge xac dinh tham chi 1a day hqn & quanh diém d& nhip chinh so
véi tdm nhip do luc nén cua nd tao béi m6é men @m theo chiéu doc va kha néng phuc vu cua

duong.
Bang 8.4.1-37 D6 day ctuia ban duéi
o)
~ >
~t i ;
SIS Q _Q
e e — a
(L= ~ \ )
~— Bé doc
= \ 12512.7mm, =77mm
Bé tdng phu 40mm-+60mm 100mm
Thanh ct thép D19+D14x2+D16 63mm
B cép doc C6 vo boco77 77mm (#1075)
Téng 240mm

Ngudn: Poan nghién ciu
d) Dé day cua ban suon
Do day ban suon duoc xac dinh theo nhiing tiéu chi cy thé sau day.

- D6 day can thiét dé chéng lai luc cit caa dam cha.
- Do day can thiét dé chdng lai kha nang udn vi 1a cau kién ngang
- D6 day can thiét dé bb tri b6 cap DUL

b¢ day gén thiét dé chéng lai kha néng c:flt cua dam cha s& duoc didu chinh trong giai doan thiét

ké chi tiet, va xac dinh do day can thiét dé bo tri bo cap.

e Do day can thiét dé bé tri b6 cap
B4 tri bo cap DUL cho 2 dwong doc trong ban suon.
Bang 8.4.1-38 D6 day can thiét dé bé tri cap

390

29 29 Phu bé tong 60mm-+40mm 100mm
60 16 16 140 -
I 2401 Thanh cbt thép (D22+D16)x2 76mm
60 | Bé céap doc Co vo boc ¢77 77mm
i

B6 cap doc Co6 vo boc 077 77mm
60mm
Téng 390mm

Ngudn: Poan nghién ciu
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e D¢ day can thiét dé neo b6 cap DUL

B6 tri 1 dwong B6 tri 2 duong
416 686
22 22 22 22
60 16 16 40 60 16 0 16| 40
240 I 11 240 1| 240 |l
270
416mm > 2x180mm=360mm 686mm > 2x180mm+270mm=630mm

Ngudn: Poan nghién ciu
Hinh 8.4.1-34 B day can thiét cia neo b6 cap DUL
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(2) B tri dt dam chu
Cau ’da}m‘phia dao Cét hai dwoc xay dung theo phwong phap hang tu do, can thiét phai quyét dinh b
tri dot dam
a) Xe duc
Khi lya chon xe duc, tiéu chi chinh cua viéc lwa chon 1 chidu dai nhip va chiéu rong cau.
Phan loai tiéu chuan xe diic nhw sau:

Bang 8.4.1-39 Phan loai tiéu chuan xe dic

don vi Xe dic thong thuong Xe diic c& I16n
S6 lwong dam nos 2 3 4 2
Chiéu rong m 14 17 20 14
Cong suét KNm | 2000 3000 4000 3500
Chiéu dai toi da m 4 4 4 5
Téng trong luong cuiaxe | kN 850 1050 1300 1200
dac

Ngudn: Poan nghién ciu
Sau khi can nhéc vé chiéu dai nhip (60m) va khoang rong caa khéi dau try, chidu réng cau va
thoi gian thi cdng gigi han, da dé xuat lya chon van khudn c& Ién co the dieu chinh dugc chieu
rong.
b) Khéi dinh try
Chiéu dai khéi dinh try dwgc quyét dinh dya trén kich ¢ van khuon. Bang dudi day la chiéu dai
khoi dau try tiéu chuan cho tirng kich ¢& van khuon..
Bang 8.4.1-40 Chiéu dai khéi dau tru

don vi | Xe dic thong thuong Xe dic ¢& lon

Chiéu dai khdi dautry | m 12.00 15.00
Nguén: Poan nghién cau
¢) Chiéu dai dét dam trong phwong phap 1ip hang
T Here,
. ! M(kNm) =W* L1 < 3500kNm (Capacity)
Li(m) =(L/2)+d
W(kN) =V*245
W d(m)  =0.50m
L L(m) = Block Length <5.00m
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Néu ning lyc cua xe duc 1a 3500kNm, chidu dai dét dam trong thiét ké nay c6 thé duoc xac dinh

nhw sau:
Bang 8.4.1-41 Mbi tuong quan giita chiéu dai dam va dién tich dam cha
Chigu dai dét Dattsi  |Khaning chiu lyc cua| Dién tich khu vuc lon

L (m) Ll(m) M6 men nhat
M(KNm) A(mMm2)

3.00 2.00 23.810

3.50 2.250 18.141

4.00 2.50 3500 14.286

450 2.75 11.544

5.00 3.00 9.524

Ngudn: Poan nghién ciu

Can cir vao bang trén, can kiém tra chiéu dai d6t dam nhu sau:

DPiau try
20
L=3.50m
18 (=0 | =
1 L=4.00m
14 i wr > =r - - iy - —
12 4 L=4.50m
\
10
kS i qi =%
8 L=5.00m
i |
0 5 10 15 20 25 30
g Girder Sectin Area(n2) [=85M =d—L=0m -—>=1=50m

Ngudn: Poan nghién ciu
Hinh 8.4.1-35 Chiéu dai dt dam — tiét dién
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Theo két luan, viéc lwa chon chiéu dai d6t dam (3.5 & 4.5m trong thiét ké nay) l1a chinh xac.

581600

50000 50000

=== ¥ 1 = T ¥ =

| 1500 § 1500 |

37000 10000 10000 37000

50000 50000

Ngudn: Poan nghién ciu
Hinh 8.4.1-36 B& tri dot dam

(3)  Thiét ké chiéu dai dam chu
1) Phéc thao thiét ké

Quyét dinh thiét ké dam lién tyc theo phwong phap 14p hang ty do dwa trén co s nghién ciru so
sanh bién phap thi cong bén dao Céat Hai. Bién phap thi cong nay la phé bién & Viét nam. Trong
thiét ké nay, gia thiét phai sir dung xe duc ¢& 16n cho chiéu rong caa dam (16m). Khéi dinh try va
chiéu dai caa khdi khac dugc quyét dinh boi cong suat cia xe dac nay (M = 3500kNm).

2)  Didu kién thiét ké

a)Tinh tai
*Tu trong cua bé téng: vc = 24.50kN/m3
*Mat duong nhya (P6 day t=75mm) : ys = 22.50kN/m3
*B0 via : Trong lwgng cot cao bé tong w = 7.575%x2 = 15.15kN/m
: Trong lwong lan can wh = 0.600x2 = 1.200kN/m
*ng cap thoat nude ¢400 (Muyc 2) W = 2.250x2 = 4.500kN/m

b) Hoat tai va Tai trong xung kich

*Hoat tai : Hoat tai do xe (HL-93) 4 lan
*Tai trong dong : HEé s6 xung kich IM=0.25
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¢) Nhiét do
*Nhiét d6 dong nhat : 40 °C (cho thiét k& gbi va khe co gidn )
-+20°C (Cho thiét ké dam)
*Chénh Iéch nhiét d6 : Nhu trinh bay trong bang sau.

Bang 8.4.1-42 Chénh léch nhiét do

T1 T2 T3
Positive +23 +6 +3
Negative -7 -1 0
Ngudn: Poan nghién ciu
d) Tai trong dong dat
*Cuong do dong dat thiét ké theo chiéu ngang : Kh=0.18

e) Hé sb tai trong va t hop tai trong

Bang 8.4.1-43 Yéu té tai trong va té hop tai trong

DC LL Use One of
Load
o DD  IM These
Combination )
D CE TU At a Time
W BR TL WA WS WL FR CR TG SE
.. EH PL SH
Limit State EQ CT CV
EV LS
ES EL
Strength-I Yo 175 1.75  1.00 - - 1.00 : 0.50/1.20 : vIG  ySE | - - -
Strength-II Yo - - 1.00 1.40 1.00 | 0.50/1.20 +IG «SE @ - - -
Strength-II1 Yp 1.35 135 1.00 0.40  1.00 1.00 050/1.20 yITG +SE - - -
Extreme Yp 0.50  0.50 : 1.00 - - 1.00 - - - 1.00  1.00 1.00
Service 1.00 | 1.00 | 1.00 { 1.00 | 0.30 { 1.00 | 1.00 | 1.00/1.20  vTG | ySE | - - -
Fatigue — LL,
st - 0.75 075 - - - - - - - - - -
IM & CE only

Ngudn: Poan nghién ciu
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3) Vaitliéu
a) Bétbng
Bang 8.4.1-44 Dic tinh ctia bé tdéng (Ddm chii)
Hang muc thiét ké don Dam Ghi chu
Vi
Cuong dé nén tinh toan fc Mpa 40
Cudng dd nén tai noi DUL fci Mpa 33
M6 dun dan hoi  Ec Mpa 31000
Ung suit cho phép
Ung suit nén TrudC mat mat Mpa 19.0
D.L.W.S Mpa 15.0
Trang thai gioi han su | Mpa 15.0
dung
Ung suit kéo Trudc mat mét Mpa 1.50
D.L.W.S Mpa 0.00
Trang thai gioi han su | Mpa 1.50
dung
Mb dun pha hoai 13478
Ngudn: Poan nghién ciu
b) Thép dy ung luc
Bang 8.4.1-45 Bac tinh cta thép dy trng Iyc (Tao cap DUL)
Hang muc b.vi 12S12.7L 1S28.6
Cuong d6 kéo fpu Mpa 1850 1800
Cuong d6 chay fpy Mpa 1600 1500
Modun dan hoi Ep Mpa 200000 200000
Trong khi cang kéo Mpa 1440 1350
Cuong do
kéo cho Sau khi cang kéo Mpa 1295 1260
phép
Tai tai trong thiét ké Mpa 1110 1080

Ngudn: Poan nghién ciu
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Bang 8.4.1-46 D4c tinh cta thép DUL (thanh cét thép DUL - SBPR930/1180)

Hang muc b.vi 032 Ghi chi
Cuong d6 kéo fpu Mpa 1180
Cuong d6 chay fpy Mpa 930 0.9fpu
Modun dan hoi Ep Mpa 200000

Trong khi cang kéo Mpa 837 0.9fpy
Cuong do
kéo cho Sau khi cang kéo Mpa 790 0.85fpy
phép

Tai tai trong thiét ké Mpa 697 0.75fpy

Ngudn: Boan nghién ciu

Bang 8.4.1-47 Pac tinh cua thép DUL (thanh cét thép DUL)

Hang muc don vi SD345 Ghi chi
Cudng d6 kéo fpu Mpa 490

Cudng d6 chay fpy Mpa 345

Mo dun dan hoi Ep Mpa 200000

Eé]mng do kéo cho phép tai tai trong thiet Mpa 180

Ngudn: Poan nghién ciu

4) M0 hinh phan tich két ciu

Viéc phén tich nhu mét két cau khung theo ly thuyét tuyén tinh s& duoc tién hanh bang cach lap

md hinh két ciu theo céch sau day:

1. M0 hinh két cau gom céc dwong ndi truc tam cua cac cau kién véi tryc cua dam lam
trung khit véi tuyen trac doc thiet ké cua mot hé thong da hoan thanh.

2. Céc ving giao nhau giira cac thap, dim va cac try s& duoc coi la cac ving cing. Do
cleng cua cac vung cing dugc gia thict 1a gap 1000 lan d6 cirng cua cac cau kién 1an cén.

3. Viéc d6 dam s& dugc lap mo hinh dé twong xing véi chirc nang kiéu chiu tai 4p dung

thuc té.

4. Két cau mong va nén s§ duoc lap m6 hinh nhw kiéu 10 so dan héi co tinh nang tuong
dwong. Ciing nhw vay, hiéu ¢:ng bién thién s& dwoc coi 1a trong wng véi nén va mong.
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53800 , 60000
P79 P80 P81
287600
60000 60000
0000000000%00OOOOOOOOOOOO&OOOOOOO*OG
3 3 3
P81 P82 P83
‘ 53800
P84 Pgb
Ngudn: Poan nghién ciru
Hinh 8.4.1-37 M6 hinh phan tich
Bang 8.4.1-48 Hé sb dan hdi cua coc
L0 xo ngang (Ass)
Lo xo xoay
Lo xo doc (Aw)

P79-P84 Pon vi Trang t?ual phuc Pong dit
Lo xo ngang (Ass) kN/m 3.169330E+05 | 1.043346E+05
Lo x0 to hop  (Asr=Ars) kN/rad -2.013796E+06 | -4.520726E+06
Goc xoay  (Arn kNm/rad 1.736875E+08 1.831579E+08
Ping (Aw) kN/m 8.807076+006 8.807076E+06

Ngudn: Poan nghién ciu
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Bang 8.4.1-49 Hé sb dan héi cta gdi cau

Kh : Lo xo ngang

Kv : Lo xo doc

P79-P84 D.vi Tru d& cudi Tru d& giita
Chiéu dung kN/m 2518000 15018000
Chiéu ngang kN/m 10838 42250

Ngudn: Poan nghién ciu

5) Phan tich két cau
Phan tich két ciu duoc thuc hién trén co sé xem xét cac hang muc sau.

a) Qui trinh va biéu thoi gian dé hoan thanh hé thong két cau s& dugc nghién ciru va viéc phan
tich két cau s& duoc thuc hién sao cho phu hop.

b) Céc tai trong sau day s€ dwoc coi la céc tai trong lam viéc trong qua trinh thi cong..
c) Cac tai trong co s¢

e Tinh tai cua dam

e Luc DUL (céc cap trong )

e Co ngot va tir bién cua bé tong

d) Céc tai trong thi cong
(1) Tinh tai cua xe dac van khuon cho thi cong dic hang (bao gdm ca van khudn)
(2) Tinh tai cua da gido cho 14p dat day ving (néu can )
(3) Tinh tai cho cp pha cho dét hop long (bao gom ca van khudn)

e) S& tién hanh &p dyng va gia thict cc moc thoi gian khi tinh tai va hoat tai chét 1én va tién hanh
phén tich ket qua wng suat tai cac thot diém do.

Quia trinh va ké hoach phan tich két cau nhu sau.
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Buw&c 1. Thi cong try va méng (180 ngay)

Buwéc 2. Thi cong khéi dau try (60 ngay)

Budc 3. Thi cong dét dau tién (15 ngay)

Buwécd. ~Buwéc? Thi cong dbt thir 2 téi dét sé 5 (chu ky 1a 12 ngay)

Buwéc 8. Thi cong nhip bén (60 ngay)

Buéc 9. Thi cong cac dbt cudi (20 ngay) (Hoan thanh két cau)

Buwéc 10. Thi cdng bé mat (60 ngay)

Ngudn: Poan nghién ciu
Hinh 8.4.1-38 Qui trinh va ké hoach phan tich két cau
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6) B tri b6 cap DUL dam cha

Cép trong va cap ngoai duoc bd tri nhu sau.

Poan tdm nhip
Cubi dam Nhip bén

Poan try d& gitra

[6]514]312]1] [1]2]3]4]5]6]
15400
200 00 220 220 200
2390 Ax150 800 4x150 200 2590 2500 00", 600, . 800 200600 2389
=600 =600
01264 642
3 3
=t = A
& o 20004 3
S
e
SH= ] = H > S
g & S — =
| E
2fs T4l e 0 e
o 11713 >
gl o A 4211 1600 650
SE ol6]2 T
3 o
& o[5[1 g
50 8| &
2
5
B y
2
2
1700 1600 3720 3720 1600 1700
3300 780 7440 780 3300
15600

Ngudn: Poan nghién ciu

Hinh 8.4.1-39 B& tri b6 cap DUL
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7)  Két qua thiét ké cua dam chu
a) CAudin P79-P84 (52.98m+3@60.0m+52.98m=285.96m)
<1> M6 men uén cua dam chu

Ngudn: Poan nghién ctru
Hinh 8.4.1-40 M6 men udn do tinh tai

Ngudn: Poan nghién ciu
Hinh 8.4.1-41 M6 men uédn khi phuc vy

<2> Ung suit thé cua dam chu
*Tinh trang tinh tai

Ngudn: Poan nghién ciu
Hinh 8.4.1-42 'ng suét thé trén (Tinh tai)

Ngudn: Poan nghién ciu
Hinh 8.4.1-43 Ung suéat thé dwéi (Tinh tai)
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* Trang thai gi¢i han sir dung

Ngudn: Poan nghién ciu

Hinh 8.4.1-44 ng suét thé trén (Trang thai gi¢i han st dung )

Ngudn: Poan nghién ciu

Hinh 8.4.1-45 ng suét thé dwéi (Trang thai gi¢i han str dung )

<3> M6 men udn téi da cia dam chu
* Trang thai gi¢i han cuong do

Ngudn: Poan nghién ciu

Hinh 8.4.1-46 M6 men udn clia ddm chi (Trang thai gi¢i han cwong dd)
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<4> Ung suat cit

Ngudn: Poan nghién ciu
Hinh 8.4.1-47 U'ng suat kéo chéo

Ngudn: Poan nghién ciu
Hinh 8.4.1-48 U'ng suat cét ti da
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b) Chu din P84-A2 (52.98m+2@60.0m+52.98m=285.96m)
<1> M6 men uén cua dam chu

Ngudn: Poan nghién ciu
Hinh 8.4.1-49 M6 men udn do tinh tai

Ngudn: Poan nghién ciu
Hinh 8.4.1-50 M6 men uédn khi phuc vu

<2> Ung suit thé cua dam chu
* Trang thai tinh tai

Ngudn: Poan nghién ciu
Hinh 8.4.1-51 Ung suét chia thé trén (Tinh tai)

Ngudn: Poan nghién ciu
Hinh 8.4.1-52 ng suéat cla thé duéi (Tinh tai)
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* Trang thai gi¢i han sir dung

Ngudn: Poan nghién ciu

Hinh 8.4.1-53 ng suét clia thé trén (Trang thai gi¢i han str dung)

Ngudn: Poan nghién ciu

Hinh 8.4.1-54 ng suét thé dwéi (Trang thai gi¢i han sir dung)

<3> Md men udn ti da cua dam chinh
* Trang thai gi¢i han cuong do

Ngudn: Poan nghién ciu

Hinh 8.4.1-55 M6 men udn ctia ddm chinh (Trang thai gi¢i han cwdng dd)
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<4> Ung suat cit

Ngudn: Poan nghién ciu
Hinh 8.4.1-56 U'ng suat kéo chéo

Ngudn: Poan nghién ciu
Hinh 8.4.1-57 U'ng suét cét ti da
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(4)  Thiét ké phuong ngang cta dam cha
1) Khai quéat
Day 1a thiét ké cho phuong ngang cua dém chu cau dan bén Cét Hai dé ndi dwong véi cang Lach
Huyén. Ban mat trén cua cau dan la két ciu DUL véi bo cap DUL ngang 1828.6mm (SWPR19L)
gidng nhu cau t6i cau dan bén Téan Vii. Pic diém két cau caa mdi cau kién (ban mat trén, ban

sudn, va ban mat dudi) caa dam cha s& dugc trinh bay trong bang duéi day. Ap dung thi cong
dic hang vai bé tong duc tai cho cho cau nay

Bang 8.4.1-50 Phan loai két cau ctia dam chi

Cau kién Phan loai két cau Ghi cha
Ban mit trén Két cau BT DUL 1S28.6mm
Ban suon Két cau BTCT
Ban mit dudi Két cau BTCT

Ngudn: Poan nghién ciu

Déi v6i md men udn thiét k&, hé sé an toan cho chiéu ngang s& dugc xac dinh bang cong thirc md
men ubn hoat tai (T load) nhu huéng dan trong JSHB (Japanese Specifications for Highway
Bridges 111 7.4.2) va m6 men ubn tinh theo phan tich FEM cua két ciu ban mit noi dugc chét tai
truc tiép xe P (=145/2*1.25=91kN=100 k N).

a) Ban mat trén

Déi voi hoat tai thiét ké, wng suat uén do mé men uén caa mdi ban theo cdng thirc trong JSHB
(Japanese Specifications for Highway Bridges) va tai trong banh xe truc ticp(100kN) s& dwoc
thiét 1ap nhu sau:

Bang 8.4.1-51 Tai trong banh xe tryc tiép 1&n ban mat trén

JSHB Phan tich FEM

Dudi trang thai 1am viéc cua tinh tai DUL toan phan

Dudgi Tai trong khai thac (Hoat tai) |Trang thai gigi han nuat gy DUL toan phan

Ngudn: Poan nghién ciu

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-181



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

b) Ban swon va ban mat day

Ban suon va ban mit day nén duoc thiét ké nhu sau:

-Theo JSHB : ng suit thanh cbt thép dudi trang thai 1am viéc cua Tai trong khai thac
Ia nhé hon osa = 180N/mm2

- Theo FEM : ing suat thanh cét thép dudi trang théi lam viéc caa Tai trong khai thac
sé& nho hon asa = 140N/mm2

2)  So sanh md men ubn do hoat tai

M6 men uén do hoat tai theo méi cong thiec (JSHB 111.7.4.2 va FEM analysis: (P=100kN)) nén
dwoc so sanh.

a) Mat cit ngang tiéu chuan [bantrén] - [A]

Bang 8.4.1-52 M6 men udn ( Hoat tai) [A]

JSHB Phan tich FEM
Hang muc thiét ké (kN-m) (P=100kN) JSHB/FEM
(KN -m)
* A I ¥ ,
hl phan nai cho ban -150.150 -126.076 1.191
ang

* AL As A

hgppha” noi trong dam -158.000 122,827 1.286
*3 Giira dam hop 98.095 40.811 2.404

Ngudn: Poan nghién ciu

Bang 8.4.1-53 M6 men udn thiét k& (D+LL+IM+Ps+Cr+SH) [A]

JSHB Phan tich FEM
Hang muc thiét ké (kN-m) (P=100kN) JSHB/FEM
(kN -m)

* X A: .

1 phan noi cho ban -223.806 -199.732 1.122
hang
* A A- X
héppha“ noi trong dam -261.957 -226.784 1.155
*3 Gifta dim hop 60.170 2.886 20.849

Ngudn: Poan nghién ciu
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Bang 8.4.1-54 Ung suat uén td hop [A]

JSHB Phéan tich FEM
cCOo oCu cCOo oCu
(N/mm2) | (N/mm?2) (N/mm2) (N/mm2)

*1 4.01 -0.05 4.01 -0.05

Tinh tai | *2 3.36 0.65 3.36 0.65

*3 0.27 6.73 0.27 6.73

*1 0.42 3.55 0.98 2.97

Taitrong | =) -0.44 4.43 0.41 3.60
khai thac

*3 6.81 0.19 2.99 4.00

>-3.0 >0.0 >0.0

Ngudn: Poan nghién ciu

B6 cap DUL ngang s& 1a 1S28.6mm va duoc bb tri cac doan déu nhau ctc500mm nhu trinh bay
trong hinh duéi day

|

720 3720 1600 1700
3300 780 7440 780 3300

Ngudn: Poan nghién ciru

Hinh 8.4.1-58 Mt cit chung caa bé tri bo cap DUL ngang (ctc500)
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Bang 8.4.1-55 H& sb an toan cho trang thai 1am viéc caa tai trong gi¢i han  [A]

Mu=1.3*D+2.5*(LL+IM)+Ps+Cr+SH [JSHB-16]
Mu=1.25*DC+1.5*DW+1.75*(LL+IM)+1.2 or 0.5*(CR+SH)  [P=100kN]
Phan tich FEM
H thiét ké JSHB (P=100kN) Mr
ng muc tni =
ang muc et ke (kN-m) (kN-m)
(KN-m)
*1 phan ndi cho ban hang 453.253kN-m 321.819kN-m < 677.837
* A I¥] A
héppha” noi trong dam 432.934KN-m | 344.841KkN-m | <677.837
*3 Giita dam hop 160.828 kN-m 63.396 kN-m < 225.587
Ngudn: Poan nghién ciu
b) Mit cit ngang tiéu chuan [Ban suon va ban day] - [B]
Bang 8.4.1-56 M6 men udn ( tinh tai) [B]
’ o ISHB Phan_tlch FEM
Mat cit ngang thiét ké e (P=100kN) JSHB/FEM
( ) (kN-m)
*6 Pau trén cua ban suon 104.742 30.379 3.448
*7 Pau dudi cha ban suon 42.832 6.921 6.189
* N Ay D AP A 5 =
}0 Vung két noi cua ban mat 39 806 5 205 7 648
cau
*11 Giira ban mat cau 1.483 0.215 6.898

Ngudn: Poan nghién ciu

Bang 8.4.1-57 M6 men udn thiét k& (D+LL+IM+Ps+Cr+SH) [B]
Phan tich FEM
L JSHB
Hang muc thiét ké (kN-m) (P=100kN) JSHB/FEM
(kN-m)
*6 Pau trén cua ban suon 131.410 57.046 2.304
*7 Pau dudi cua ban suon 54.656 19.765 2.765
*10 Vang két ndi cua ban mat cau 55.359 20.741 2.669
*11 Giita ban mat cau 12.074 10.805 1.117

Ngudn: Doan nghién ciu
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B4 tri thanh ¢t thép tai ban swon va ban mit dudi nhu sau

Bang 8.4.1-58 bé tri thanh cét thép

B4 tri thanh cbt thép | Khbi lugng (mm2/m)
*6 dau trén D16ctc125 1588.8
Ban suon -
*7 dau dudi D16ctc125 1588.8
Ban mat *10 vung két noi D19ctc125 2292.0
dudl 19 giga ban mat ciu D13ctc125 1013.6
Ngudn: Poan nghién ciu
Bang 8.4.1-59 'ng suét trong thanh cét thép
JSHB Phan tich FEM
Chi s gigi
oC oS oC oS han
(N/mm2) | (N/mm2) | (N/mm2) | (N/mm2)
*6 0.8 35.9 0.8 35.9 oS < 100
*7 0.4 17.3 0.4 17.3 cs <100
Tinh tai
*10 2.3 42.0 2.3 42.0 oS < 100
*11 2.0 61.7 2.0 61.7 oS < 100
*6 4.2 176.8 18 76.7 oS < 180
Tai trong *7 1.7 73.5 0.6 26.6 65 <180
khai thac | 1 8.1 149.4 3.0 560 | os<180
*11 2.3 70.4 2.0 63.0 0S < 180

Ngudn: Poan nghién ciu
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Bang 8.4.1-60 Hé s an toan dudi trang thai 1am viéc cua tai trong gigi han  [B]

Mu=1.3*D+2.5*(LL+IM)+Ps+Cr+SH [JSHB-16]
Mu=1.25*DC+1.5*DW+1.75*(LL+IM)+1.20r0.5*(Cr+SH) ~ [P=100kN]
Phan tich FEM
H thiét ké JSHB (P=100kN) Mr
ng muc tni =
NG MUC TSRSl N+ m) (kN-m)
(kN-m)
*6 231.571 95.305 < 276.952
Ban suon
*7 114.165 35.199 < 276.952
Banmat | 10 106.848 29.340 <141.089
dudl | wqq 19.773 13.230 < 64.666
Ngudn: Poan nghién ciu
¢) Mit cit ngang phan try nhip chinh [bantrén] - [C]
Bang 8.4.1-61 M6 men udn (hoat tai) [C]
Phan tich FEM
. JSHB
Hang muc thiét ke (P=100KN) JSHB/FEM
(kN-m)
(kN-m)

*1 phan néi cho ban hang -150.150 -123.194 1.219
*2 phan nai trong dam -148.601 125,844 1.181
hop . . .

*3 Giita dam hop 92.116 38.113 2.417

Ngudn: Poan nghién ciu

Bang 8.4.1-62 M6 men udn thiét k& (D+LL+IM+Ps+Cr+SH) [C]

JSHB Phan tich FEM
Hang muc thiét ké (P=100kN) JSHB/FEM
(kN-m) (KN-m)
*1 phan néi cho ban hang -223.806 -196.850 1.139
;épphﬁ” noi trong dam -248.012 -225.255 1.101
*3 Giira dam hop 52.117 -1.886 -

Ngudn: Poan nghién ciu
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Bang 8.4.1-63 U'ng suat ubn td hop [C]

JSHB Phéan tich FEM
cCOo oCu cCOo oCu
(N/mm2) | (N/mm?2) (N/mm2) (N/mm2)

*1 4.00 -0.05 4,01 -0.05

Tinh tai *2 3.46 0.54 3.46 0.54
*3 0.13 6.86 0.13 6.86

*1 0.40 3.55 1.05 291

Tai trong *2 -0.10 411 0.44 3.56
khai thac | .3 6.27 0.72 2.67 4.32
>-3.0 >0.0 >0.0

Ngudn: Poan nghién ciu

B6 cap DUL ngang s& 1a 1S28.6mm duoc bé tri theo timg doan ctc350mm nhu hinh duéi day

3300 780 7440 80 pr

Ngudn: Poan nghién ciu
Hinh 8.4.1-59 B} tri b6 cap DUL ngang (mit cat try d& nhip chinh) ctc550mm
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Bang 8.4.1-64 Hé sb an toan dwéi trang thai lam viéc cla tai trong gi¢i han  [C]
Mu=1.3*D+2.5*(LL+IM)+Ps+Cr+SH [JSHB-16]
Mu=1.25*DC+1.5*DW+1.75*(LL+1M)+1.20r0.5*(Cr+SH) [P=100kN]

Phan tich FEM
o JSHB Mr
Hang muc thiét ké (kN-m) (P=100kN) (kN-m)
(KN~ m)

*1 phan noi cho banl  45a 053 316.775 < 677.837
hang

;épphﬁ” noi trong dam 411.865 344,058 < 677.837
*3 Giira dam hop 148.692 56.524 < 225.587

Ngudn: Poan nghién ciu
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d) Mit cit ngang phan try d& nhip trung gian [Ban sudn va ban mat dusi] - [D]

Bang 8.4.1-65 M6 men udn (hoat tai) [D]

JSHB Phan tich FEM
Hang muc thiét ké (P=100kN) JSHB/FEM
(kN -m) (KN-m)
*6 Dau trén ban suon 100.135 36.884 2.715
*7 Pau dudi ban suon 100.501 25.012 4.018
*10 Phan ndi ban mat 86.331 9.228 9.355
dudi ' ' '
*11 Gifta ban mit dudi 4.688 0.555 8.447

Ngudn: Poan nghién ciu

Bang 8.4.1-66 M6 men udn thiét k& (D+LL+IM+Ps+Cr+SH) [D]

JSHB Phan tich FEM
Hang muc thiét ké (P=100kN) JSHB/FEM
(kN-m) (N-m)
*6 Pau trén ban suon 118.092 51.862 2.198
*7 Dau dudi ban suon 120.982 47.225 2598
*10 Phan noi ban matl ;o006 28.000 3.753
dudi ' ' :
*11 Giita ban mat dudi 36.762 31.769 1.129

Ngudn: Poan nghién ciu
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B4 tri thanh cét thép tai ban swon va ban mat dudi s& 1a nhw sau
Bang 8.4.1-67 B4 tri thanh cét thép

B4 tri thanh cbt thép | Khéi lugng (mm2/m)
Pau trén D16ctc125 1588.8
Ban suon -
Pau dusi D16ctc125 1588.8
Ban mat biém két ndi D16ctc125 1588.8
dusi Giita D13ctc125 1013.6

Ngudn: Poan nghién ciu

Bang 8.4.1-68 U'ng suét trong thanh cét thép

JSHB Phan tich FEM
oC oS oC oS Gia tri gi¢i han
(N/mm2) | (N/mm2) | (N/mm2) [ (N/mm2)

*6 0.4 18.4 0.3 145 0S < 100

*7 0.4 19.8 0.4 215 0S < 100
Tinh tai

*10 0.7 27.6 0.7 28.9 0S < 100

*11 15 76.1 15 74.1 oS < 100

*6 2.3 114.2 1.0 50.1 0S < 180
T4 trong *7 2.3 116.9 0.9 45.7 0s <180
khai thac | 1 4.1 160.6 1.1 431 | os<180

*11 1.7 87.2 15 75.4 s < 180

Ngudn: Poan nghién ciu

Safety factor under ultimate load working state [D]

Piém thiét ké JSHB PTiZ?SQkFA%M Mr
(kN-m) (- (kN-m)
| *6 225,558 81.515 < 382.529
Banbeng = 257642 84.856 < 382.529
|0 251.088 47071 < 242548
S PN 54.564 40713 < 155.848
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8.4.2  Phan tich ddm ngang bang FEM
8.4.2.1T6m tat thiét ké
(1)  Nguyén tic thiét ké

Do cac day cap bén ngoai xuyén qua dam ngang, nd sé tao ra ing suat phuc tap cang theo hudng
ngang va huéng thang dimg. D4i véi (tng suat tai chd, can thiét phai téng cuong tat ca cac két
cau dé cothé thuc hién duoc chirc ning cia minh. DSi véi thiét ké cau nay, tng suit tai chd dwoc
tinh bang cach phan tich FEM 3D , phuong phép c6 thé md phong gan nhu chan thwc, ma theo
do wng suat va sé lugng thanh cét thép s& duoc tinh.

BAT DAU

Phan tich FEM va tinh toan luc cing
[

Tinh toan cét thép

Ngudn: Poan nghién ciru

Hinh 8.4.2-1 Biéu db thiét ké ddm ngang

8.4.2.2 Mb hinh phan tich va diéu kién cho FEM
(1) Dam ngang cudi (A1)
1) M@ hinh phan tich

Trong phan tich ndy, md hinh dam duoc tao trong pham vi mét s anh huéng caa luc cing cé thé nho
va ung suat tai chd dugc tinh bang cach cong thém luc cang.

Ngudn: Poan nghién ciu
Hinh 8.4.2-2 Dam ngang cubi A1 trong lwéi FEM
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2) Diéu kién ngam
Do dam hop giita m6 Al va try P1 da dugc hoan thanh truéc dy ng lyc dwa vao, chuyén vi
huéng doc dugc ¢o dinh trén cuoi cua phia tru P1.

Bén tru P1 ‘

Al Enri(L1) |
Beam

Ngudn: Poan nghién ciru

Hinh 8.4.2-3 Piéu kién ngam ctia Dam ngang cudi Al

‘ /

3) Diéu kién tai trong

Lyc thanh phan caa cap ngoai di vao FEM N
tac déng lén bé mat cua dam ngang véi tai L J J J
BRn
|
|
|
|
|
|
|
|

trong phan phoi twong tw neo Vva tai trong
dau moi (nodal load) trong dam ngang.

Hinh 8.4.2-4 Piéu kién tai trong trong FEM [A1]
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(2) Dam ngang d& ¢ giira (P1)

Dam ngang (Pl) c6 hat buoc phai dugc hoan chinh thi céng. Do d6, phan tich 3D FEM phai
dugc chay hai lan véi cac kiéu md hinh khac nhau.

1) M@ hinh phan tich
a) M@ hinh -1

MS hinh 1 duoc dung theo “budc thi cong 17. Budc thi cong 1 c6 nghia la dam giira mb Al va
tru P1 va dam ngang P1 dugc hoan thanh va cang dy wng lwc cho c&p ngoai giira mo Al va P1.

Ngudn: Poan nghién ciu
Hinh 8.4.2-5 Dam ngang P1 [Mé hinh-1] trong lw&i FEM

N R Al side i
[Piéu kién ngam] \ P2 side

Do dam bén tru P2 chua dwoc xay |
dung, phan cuoi bén tru P2 trén mo6
hinh FEM khéng c6 diéu kién ngam. |

|

| P1

Cross
| Beam
|

Hinh 8.4.2-6 Piéu kién ngam ctia P1 [M6 hinh-1]
[Biéu kién tai trong]

Luc thanh phan Cua cap ngoai dwa vao AN
FEM tac dong lén be mat cua dam ngang ;
Véi tai trong phan phoi twong tw neo va tai ‘
trong dau moi (nodal load) trong dam ;
ngang ‘
|

|

|

|

|

|

|

|

|

1 1y

Hinh 8.4.2-7 Diéu kién tai trong in P1 [Md hinh-1]
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b) MB® hinh 2

M@ hinh 2 dugc 18p trong “Budc thi cong 2. Budc thi cong 2 nghia la sau budc 1, dam gitra P1
va P2 dd hoan thanh. Hai loai cap dé dwoclap. Mot la cap ngoai giira P1 va P2; cap khac la cap
ngoai lién tuc, va toan bd cap déu co du ng luc trong dicu kign nay.

Ngudn: Poan nghién ciru
Hinh 8.4.2-8 Dam ngang P1 [M6 hinh-2] trong lw&i FEM

[Piéu kién ngam]
Do dam giita P1 va P2 da duoc thi cong, cubi bén cia P2 trén mé hinh FEM ciing dugc ¢b dinh.

| Al side P2 side |
| [
| [
I cable -1 cable - 2 |
P1
| cable-1 Cross cable - 2 |
| Beam [
| yaN [

Hinh 8.4.2-9 Piéu kién ngam ctia P1 [M6 hinh-2]
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[Piéu kién tai trong]

Cép-1 cap-2
Luc thanh phan Cua cap ngoai dua vao
FEM tac dong lén be mat cua dam ngang
Vi tai trong phan phoi trong tu neo va tai
trong dau moi (nodal load) trong dam
ngang.

cap-- | cap -

=
et
e
et
et
=

T [TIT)

cap -2
Céap-3
Luc thanh phan cia cap ngoai dwa vao

FEM téc dong vai tai trong dau méi (nodal
load) trong dam ngang. JAN

111

¥
|
cap -1 |
!
!
!
!
1

Hinh 8.4.2-10 Piéu kién tai trong trong FEM [A1]

(3) Luc cang cua cap ngoai
V& phan kiém tra dam ngang, can phai nghién ciru giai doan dy ing hyc, giai doan thiét ké va giai
doan tai hoan toan.

MG4i quan hé giita mdi giai doan nhu sau:

Bang 8.4.2-1 'ng suat cap ngoai va cbt thép

. Ung suit cap ngoai Ung suat cho phép cuacot |, 16 g suét
Giai doan (N/mm2) thép /o8
op oS (N/mm2) oplo
Ciang kéo trudc 1440 180 8.0
Tai trong thiét ké 1110 180 6.2
Tai trong gidi han 1600 345 4.6

Ngudn: Poan nghién ciu

Bang trén cho ta thay giai doan cing kéo trudc 1a didu kién rai ro cao nhat va didu kién nay can phai
duoc nghién cau

1) Tinh toan lyc céng
Céch tinh yc cang dugc trinh bay nhu sau:

Trudc tién, ang suit trén mdi diém dau mdi duoc tinh dya trén FEM va ¢ng suat nay nhan Ién
theo dién tich, va sau do tong hgp toan bé cac gia tri ve mat cat dugc nghién cuu.
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8.4.2.3 Két qua nghién clru
Nghién ciru sau day dé kiém tra bé mat dam ngang.

Luc cang do bé mat di dién voi bén neo DUL. Phan b ¢ng suét trén mat ddi dién dwoc trinh bay
trong hinh dudi day.

(1) Cétthép cua dam ngang cudi mb Al
1) Tinh toan cbt thép ding

< viewpoint-1 Vertical reinforcing bar >

g [N/mm2] B [mm] H [mm] A [mm2] T [N]
8.99 235 140 32900 295771
6.95 250 140 35000 243250
0zz 6.37 175 140 24500 156065
6.37 175 140 24500 156065
-- 835 -- -- 851151
oa= 180 N/mm2
J.Areq= T/oa= 4729 mm2
Steel bar : D22
interval = 125 mm layer = 2 number of bar= 134
SO ZA= 5079 mm?2 > Areq ok

< viewpoint-2 Vertical reinforcing bar >

g [N'mm2] B [mm] H [mm] A [mm2] T[N]
5.56 220 140 30800 171248
5.35 175 140 24500 131075
5.35 175 140 24500 131075
0zz 4.80 220 140 30800 147840
4,57 175 140 24500 111965
4.57 175 140 24500 111965
-- 1140 -- -- 805168
oa= 180 N/mm2
J.Areq= T/oa= 4473 mm2
Steel bar : D22
interval = 125 mm layer = 2 number of bar =  18.2
SO ZA= 6934 mm2 > Areq ok

viewpoint-2

e

viewpoint-1
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2) Tinh toan cét thép ngang

< viewpoint-3 Horizontal reinforcing bar >

g [N/mm?2] B [mm] H [mm] A [mm?2] T [N]
3.93 175 140 24500 96285
4.13 175 140 24500 101185
4.13 95 140 13300 54929
4.06 200 140 28000 113680
ayy 4.03 160 140 22400 90272
3.95 95 140 13300 52535
3.79 175 140 24500 92855
3.67 175 140 24500 89915
-- 1250 -- -- 691656
oa= 180 N/mm2
. Areq= T/oa= 3843 mm?2
Steel bar : D22
interval = 200 mm layer = 2 number of bar= 125
S ZA= 4752 mm?2 > Areq ok

viewpoint-3

3) B6 tri cot thép trén bé mat dam ngang cubi
B4 tri cbt thep bang phan tich FEM nhu sau.
<Cét thép dirng>

Cbt thép D22 duoc bb tri trén bé mat cua dam ngang thanh 2 hang vai khoang céach la 125
mm.

<Cbt thép ngang>

Cét thép thanh D22 duoc bé tri trén bs mat dbi dién cua dam ngang thanh 2 hang véi khoang
cach 200 mm.
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(2) Cétthép cua dam ngang P1
1) Tinh toancét thép dung
a) MitAl

< A1-SIDE Vertical reinforcing bar viewpoint-1>

g [N/mm2] B [mm] H [mm] A [mm2] T[N]
7.91 165 100 16500 130515
ozz 6.60 123 100 12300 81180
-- 288 -- -- 211695
oa= 180 N/mm2
. Areq= T/oa= 1176 mm?2
Steel bar : D22
interval = 150 mm layer = 2 number of bar = 3.8
SO ZA= 1460 mm?2 > Areq ok

< A1-SIDE Vertical reinforcing bar viewpoint-2 >

g [N/mm2] B [mm] H [mm] A [mm2] T[N]
6.16 197 100 19700 121352
5.71 175 100 17500 99925
5.40 175 100 17500 94500
5.18 195 100 19500 101010
o2z 4.93 155 100 15500 76415
4.70 100 100 10000 47000
4.53 175 100 17500 79275
4.21 175 100 17500 73675
3.85 195 100 19500 75075
-- 1542 -- -- 768227
oa= 180 N/mm2
S.Areq= T/oa= 4268 mm2
Steel bar : D22
interval = 200 mm layer = 2 number of bar= 154
SO ZA= 5862 mm2 > Areq ok

[ A1 side of P3 cros

viewpo2ntviewpolnt

STEPArestressing one STEPRrestressing both
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b) Mit P2
< P2-SIDE Vertical reinforcing bar viewpoint-1 >
g [N/mm2] B [mm] H [mm] A [mm2] T [N]
231 175 200 35000 80850
231 175 200 35000 80850
1.87 195 200 39000 72930
o2z 1.49 155 200 31000 46190
1.84 100 200 20000 36800
2.65 175 200 35000 92750
2.65 175 200 35000 92750
-- 1150 -- -- 503120
oa= 180 N/mm2
. Areq= T/oa= 2795 mm2
Steel bar : D22
interval = 200 mm layer = 2 number of bar= 115
SO ZA= 4372 mm2 > Areq ok
[ P2 side of P3 cross beam ] viewpoint-1

—

STEP1 prestressing one side STEP?2 prestressing both sides
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2) Tinh toanct thép ngang
a) MatAl

< A1-SIDE Horizontal reinforcing bar viewpoint-3 >

g [N/mm?2] B [mm] H [mm] A [mm?2] T [N]
3.41 175 100 17500 59675
3.41 175 100 17500 59675
o 2.84 220 100 22000 62480
4 3.04 175 100 17500 53200
3.04 175 100 17500 53200
-- 920 -- -- 288230
ca = 180 N/mm2
. Areq= T/oa= 1601 mm2
Steel bar : D22
interval = 250 mm layer = 2 number of bar = 7.4
SO ZA= 2798 mm?2 > Areq ok

[ Al side of P3 cross beam ]

viewpoint-3
STEP1 prestressing one side STEP2 prestressing both sides
b) Mat P2
< P2-SIDE Horizontal reinforcing bar viewpoint-2 >
g [N/mm?2] B [mm] H [mm] A [mm?2] T [N]
3.67 175 100 17500 64225
3.67 175 100 17500 64225
oyy 3.49 95 100 9500 33155
3.68 200 100 20000 73600
3.68 200 100 20000 73600
-- 845 -- -- 308805
ca = 180 N/mm?2
. Areq= T/oa= 1716 mm2
Steel bar : D22
interval = 250 mm layer = 2 number of bar = 6.8
SO A= 2570 mm?2 > Areq ok
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[ P2 side of P3 cross beam ] viewpoint-2

STEP1 prestressing one side STEP?2 prestressing both sides

(3)  BO tri cbt thép trén bé mit cua dam ngang d& & giira (P2, P3, P4)
B& tri cot thép theo phén tich FEM duwoc thuc hién nhu sau.
1) Cbt thép dung

Cét thép thanh D22 duoc bé tri trén bé mat dbi dién cua dam ngang thanh 2 hang véi khoang
cach 200 mm.

Tuy nhién, khoang céch trén tai diém gan 15 tham duoc bé tri 1a 150mm.
2) Cbt thép ngang

Cét thép thanh D22 duoc bé tri trén bs mat dbi dién cua dam ngang thanh 2 hang véi khoang
cach 250 mm.
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8.4.3  Thiét ké u chuyén hwéng (Design of Deviator)
8.43.1 ToOm tat thiét ké

Mac di u chuyén huong la thiét bi cu thé cho cap bén ngoai, nd sé tao ra ng suat cuc bd phirc
tap Vé cac huéng doc, hudng ngang va huong thang dimg. Déi véi nhitng wng suat do cuc bd,
can cang ¢ mot cach phu hop sao cho tét ca cac két ciu cua ching c6 thé thuc hién day du chirc
nang.

Khi thiét ké cau nay, ¢ng suat cuc bd duoc tinh toan theo phan tich 3D FEM c6 thé md phang
gan nhuv thuc sy, theo d6 (tng suat, s6 luong thanh cét thép s& duoc tinh.

Lya chon kiéu bs chuyén huéng
|

Phan tich FEM va tinh toan luc cang
I
Tinh toan cbt thép

Ngudn: Poan nghién ciru

Hinh 8.4.3-1 So d6 thiét ké u chuyén huéng

Ngudn: Poan nghién ciu
Hinh 8.4.3-2 Sé lwong u chuyén huwéng
8.4.3.2 Lwa chon kiéu u chuyén hwéng
Kiéu u chuyén huéng phai 1a kiéu mau 16i chiéu ma d& dang dé sir dung trong thi cong, va su
chuyén hudng dwoc bo tri trén mét cap bén ngoai ¢ mot bén (L1/L3/L4/L6). Tuy nhién, trong mo
hinh nay, c6 mét loai chuyén huéng cac cap ngoai tai L2 va L5 dong thoi.
8.4.3.3 Tinh toan lyc cang theo FEM
(1) M0 hinh phan tich
Trong phan tich nay, m hinh dam dwoc san xuat trong pham vi ma mét so téac dong cua lyc cing
cd thé tré nén nho, va rng suat cuc bd dugc tinh bang luc cing thém.
M® hinh phan tich duoc thé hién nhy trang tiép theo.

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-202



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

Ngudn: Poan nghién ciru
Hinh 8.4.3-3 Kiém tra bd léch hwéng trong lwéi FEM
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8.4.3.4 Diéu kién han ché
* (Jng suit vé hudng doc va ngang
Theo mé hinh phan tich trén, ca hai mép chuyén vi bi han ché.

Deviator
\ |
= \
S |
(<5}
= | |
2 |
| |
H _ | 5
S Web center line 3]
o | | b
< [70]
I | 172]
o o
| | o
‘ Center of beam ‘
1 I

Ngudn : Poan nghién ciu

Hinh 8.4.3-4 M6 hinh phan tich cho tinh toan trng suét v& hwéng doc va ngang
8.4.3.5 Luc cang cla cip ngoai
V& vigc kiém tra u chuyén hudng, can nghién ciu trong giai doan cing kéo, Giai doan thiét ké va giai
doan dat tai trong giGi han.
(1) Taitrong gigi han

MGi quan hé giia timg giai doan nhu sau

Bang 8.4.3-1 ng suéat ciia cap ngoai va thanh cét thép

. Ung suit cua cap ngoai Ung suat cho phép cua thanh Ty 16 wng suat
Giai doan (N/mm2) cot thép /o8
op op oS (N/mm2) ople
Ciang kéo trudc 1440 180 8.0
Tai trong thiét ké 1110 180 6.2
Tai trong gidi han 1600 345 4.6

Ngudn : Poan nghién ciru

Bang trén chi ra rang giai doan cing kéo trude 1a diéu kién rai ro cao nhat va diéu kién nay can
dugc nghién ciru.
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8.4.3.6  Diéu kién tai trong

Lyc thanh phan caa cap bén ngoai vao FEM duoc chia theo hudng ngang va huong thang ding,
va sau dé dit tai nhu cac diém nat dwoc chi ra hinh dudi day..

T 6 543 1 1 / / f;..-'
: LTI T /

Ngudn: Poan nghién ciu
Hinh 8.4.3-5 Lwc thanh phan cua cap ngoai trong phan tich FEM

8.4.3.7 Tinh toan lyc cang

Céch tinh toan cho lyc cang dwgc chi ra dudi day.

Dau tién, ¢ng suat trong ting diém nat dwoc tinh toan dya trén FEM va ¢ng suat nhan 1én theo
dién tich va tong hop tat ca cac gia tri trén mat cat ngang dugc nghién ciu

(1) Phuong phép dit c6t thép
Két qua caa phan tich FEM va phwong phap dit cbt thép duoc chi ra trang tiép theo.
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8.4.3.8 K&t qua nghién ctu

Nhu d néu & trén, mot cap ngoai dwoc bé tri trén m6i u chuyén hudng tai mdi bén, nhung tai mé s u
chuyén huéng, c6 hai cap ngoai dugc bé tri tai mdi bén. Trong trwong hop nay, luc cang kéo manh
duoc bé sung vao u chuyén huéng hon so v6i u khac duoc b tri mét u chuyén huéng.

Do d6, nghién citu sau phai kiém tra u chuyén huong ma c6 mot hodc hai cap bén ngoai bi chuyén
hudng Cac u chuyén hwdng c6 mét cap ngoai la R1(L1), R6(L6) va R4A(L4).

TRUONG HOP kiém tra

- Kiéu1l: hai cap ngoai bi Iéch tai L2 va L5 (R2 va R5) ciing mét luc
- Kiéu2: mot cap ngoai bi 16ch tai R1(L1), R6(L6) va R4(L4)

Nghién ctru canh trén cia u chuyén huéng

Nghién ctu canh dudi cia ban day

Nghién ctru canh trén caa ban day
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(1)  Thanh cét thép ban day xung quanh y chuyén huéng
1) Bénthap hon cua ban day

\

i T e e

|

|

| | A |

‘ R1(L1) | g |

| R6(L6) | @) |

‘ upper block ‘ 1<C0mpreSS|on
| lower block 1 2@ %<tens'|on
—— 300 | 2@150 | 100 | 2@150 | 300 < tension

\ *1)Considering stress distribution,
area tensile stress is generated in is effective in calculation.
2)Because there have been reinforcing bars near upper side of bottom
slab, upper half of upper blocks are excluded from area of 1)

U chuyén hwéng R6 ~ R1(L6~L1)
Ngudn: Poan nghién ciru
Hinh 8.4.3-6 Lw¢i FEM dé kiém tra ban day

Ngudn: Poan nghién ciru

Hinh 8.4.3-7 K&t qua phan tich FEM & bén thap hon cta ban day

Cac két qua kiém tra vé thanh cét thép dwoc chi ra sau day,
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a) Loai 1: Hai cap ngoai bi chuyén huong tai L2 va L5 (R2 va R5) dong thoi

< Typel : Two external cables are daviated >

case2 g [N/mm2] B [mm] H [mm] A [mm2] T[N]
2.92 150 120 18000 52560
3.07 150 120 18000 55260
3.13 100 120 12000 37560
3.13 100 120 12000 37560
3.07 150 120 18000 55260
Deviator 2.92 150 120 18000 52560
R2+R5 1.22 150 60 9000 10980
(L2+L5) 1.34 150 60 9000 12060
1.37 100 60 6000 8220
1.37 100 60 6000 8220
1.34 150 60 9000 12060
1.22 150 60 9000 10980
-- 800 -- -- 353280
ca= 180 N/mm2
S.Aeq= T/oa= 1963 mm2
Steel bar : D22 interval = 125 mm number = 6.4
SO 2A= 2433 mm2 > Areq ok

b) Loai 2: Mot cap ngoai bi chuyén huéng tai R1 (L1), R6 (L6) va R4 (L4).

< Type2 : One external cable is daviated >

g [N/mm?2] B [mm] H [mm] A [mm2] T[N]
0.00 150 120 18000 0
0.00 150 120 18000 0
0.00 100 120 12000 0
0.00 100 120 12000 0
0.00 150 120 18000 0
Deviator 0.00 150 120 18000 0
R1 0.00 150 60 9000 0
(L1) 0.00 150 60 9000 0
0.00 100 60 6000 0
0.00 100 60 6000 0
0.00 150 60 9000 0
0.00 150 60 9000 0
-- 800 -- -- 0
2.53 150 120 18000 45540
2.65 150 120 18000 47700
2.68 100 120 12000 32160
2.68 100 120 12000 32160
2.65 150 120 18000 47700
Deviator 2.53 150 120 18000 45540
R6 1.20 150 60 9000 10800
(L6) 1.31 150 60 9000 11790
1.33 100 60 6000 7980
1.33 100 60 6000 7980
1.31 150 60 9000 11790
1.20 150 60 9000 10800
800 -- -- 311940
Tmax = 311940 N ca= 180 N/mm2
o Areq= Tmax/oa= 1733 mm2
Steel bar : D19 interval = 125 mm number = 6.4
SL2A= 1815 mm2 > Areq ok
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2) Béntrén cua ban day

L6(R6)
tension >
compression >

compression >

L1(R1)

2@
‘ 300 ‘2@150‘100‘2@150‘ 300

*Considering stress distribution,
area that tensile stress is generated in is effective in calculation.

U chuyén huéng L1 ~ L6(R1~R6)
Ngudn: Poan nghién ciru
Hinh 8.4.3-8 Lw&i FEM cho viéc kiém tra ban day b

Ngudn: Poan nghién ciru
Hinh 8.4.3-9 K&t qua phan tich FEM & bén trén clia ban day
Céc két qua kiém tra vé thanh cét thép dwoc chi ra trong cac bang sau
a)Loai 1: Hai cap ngoai bi chuyén huong tai L2 va L5 (R2 va RS5) dong thoi

< Typel : Two external cables are daviated >

case?2 g [N/mm?2] B [mm] H [mm] A [mm2] T[N]
3.97 150 100 15000 59550
3.81 150 100 15000 57150
Deviator 3.52 100 100 10000 35200
L2+L5 3.52 100 100 10000 35200
(R2+R5) 3.81 150 100 15000 57150
3.97 150 100 15000 59550
-- 800 -- -- 303800

ca= 180 N/mm2
J.Areq= T/oca= 1688 mm2
Steel bar : D19 interval = 125 mm number = 6.4
SL2A= 1815 mm2 > Areq ok
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b)Loai 2: Mot cap ngoai bi chuyén huéng tai R1 (L1), R6 (L6) va R4 (L4).

< Type2 : One external cable is daviated >

g [N/mm?2] B [mm] H [mm] A [mm2] T[N]
1.17 150 100 15000 17550
1.11 150 100 15000 16650
Deviator 1.04 100 100 10000 10400
L1 1.04 100 100 10000 10400
(R1) 1.11 150 100 15000 16650
1.17 150 100 15000 17550
-- 800 -- -- 89200
4.09 150 100 15000 61350
3.98 150 100 15000 59700
Deviator 3.71 100 100 10000 37100
L6 3.71 100 100 10000 37100
(R6) 3.98 150 100 15000 59700
4.09 150 100 15000 61350
-- 800 -- -- 316300
Tmax = 316300 N ca= 180 N/mm2
o Areq = Tmax /ca= 1757 mm2
Steel bar : D22 interval = 125 mm number = 6.4
SLZA= 2433 mm2 > Areq ok

< Type2 : One external cable is daviated >

case2 g [N'mm2] B [mm] H [mm] A [mm2] T[N]
2.62 150 100 15000 39300
2.52 150 100 15000 37800
Deviator 2.35 100 100 10000 23500
R4 2.35 100 100 10000 23500
(L4 2.52 150 100 15000 37800
2.62 150 100 15000 39300
-- 800 -- -- 201200

ca= 180 N/mm2
J.Areq= T/oa= 1118 mm2
Steel bar : D16 interval = 125 mm number = 6.4
SL2A= 1287 mm2 > Areq ok
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3) Bén trén cuau chuyén hudng

/gﬁ
tension > ¢ g

2@
‘ 300 ‘2@150‘100‘2@150‘ 300

*Xem xét phan b6 ting suét,
dién tich ma ung suat kéo phat sinh hiéu dung trong tinh toan
Ngudn: Poan nghién ciru

Hinh 8.4.3-10 Lw&i FEM cho viéc kiém tra u chuyén huéng

Ngudn: Poan nghién ciru
Hinh 8.4.3-11 Két qua phan tich FEM & bén trén cua u chuyén hwéng
a) Loai 1: Hai cap ngoai bi chuyén huong tai L2 va L5 (R2 va R5) dong thoi

< Typel : Two external cables are daviated >

case2 | o [N/mm2] B [mm] H [mm] A [mm2] T[N]
2.27 150 100 15000 34050
2.32 150 100 15000 34800
2.34 100 100 10000 23400
2.34 100 100 10000 23400
2.32 150 100 15000 34800
Deviator 2.27 150 100 15000 34050
L2+L5 0.90 150 60 9000 8100
(R2+R5) 0.90 150 60 9000 8100
0.90 100 60 6000 5400
0.90 100 60 6000 5400
0.90 150 60 9000 8100
0.90 150 60 9000 8100
-- 800 -- -- 227700

ca= 180 N/mm2
S.Aeq= T/oa= 1265 mm2
Steel bar : D16 number = 7.0
SLZA= 1407 mm2 > Areq ok
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b) Loai 2: Mt cap ngoai bi chuyén huéng tai R1 (L1), R6 (L6) va R4 (L4).

< Type2 : One external cable is daviated >

(2)  B6 tri cbt thép xung quanh y chuyén huéng

1) Cét thép dudi cua ban day

g [N/mm?2] B [mm] H [mm] A [mm2] T[N]
2.39 150 100 15000 35850
2.40 150 100 15000 36000
2.44 100 100 10000 24400
2.44 100 100 10000 24400
2.40 150 100 15000 36000
Deviator 2.39 150 100 15000 35850
L1 1.13 150 60 9000 10170
(R1) 0.96 150 60 9000 8640
0.88 100 60 6000 5280
0.88 100 60 6000 5280
0.96 150 60 9000 8640
1.13 150 60 9000 10170
-- 800 -- -- 240680
1.08 150 100 15000 16200
1.08 150 100 15000 16200
1.10 100 100 10000 11000
1.10 100 100 10000 11000
1.08 150 100 15000 16200
Demiator 1.08 150 100 15000 16200
L6 0.38 150 60 9000 3420
(R6) 0.35 150 60 9000 3150
0.33 100 60 6000 1980
0.33 100 60 6000 1980
0.35 150 60 9000 3150
0.38 150 60 9000 3420
-- 800 -- -- 103900
Tmax = 240680 N ca= 180 N/mm2
C.Areq = Tmax/oa= 1337 mm2
Steel bar : D16 number = 7.0
SLZA= 1407 mm2 > Areq ok

a) Khi hai cap bi léch, D22 duogc bé tri 1am cét thép thap hon véi khoang cach 125mm

b) Khi mét cap bi léch, D19 duoc bé tri 1am cbt thép thap hon véi khoang cach 125mm

2) Cbt thép trén cua ban day

a) Khi hai cap ngoai bi léch, D19 duoc bé tri 1am cbt thép trén véi khoang cach 125mm

b) Khi mat cap bi 1&ch tai vi tri L6; D22 dwoc bé tri tai véi khoang cach 125mm

D19 dugc bb tri lam cbt thép trén véi khoang cach 125mm trong céc truong hop khac.

3) Cbt thép trén caa u chuyén hudéng

a) Khi hai cap ngoai bi chuyén huéng, 7-D19 dwoc bé tri tai mit trén caa u chuyén huéng

b) Khi mét cap ngoai bi chuyén huéng, 7-D16 duoc b tri phia trén caa u chuyén huéng
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8.4.4  Kétclu phan dwdi cia Cau dan
8.44.1 Mbcau
(1) M co ddrong lon

M5 c6 do rong 16n duoc thiét ké trén quan diém thay d6i vé nhiét do, sy nirt doc do co ng6t bé tong va
tai trong diang va sy lun ngang khéng déu. D4i vai bé rong than mb vuot qua khoang 15m, 1a didu
kién tot dé dat cac mdi ndi doc cd khe chix V trén bé mat caa than hoic la khe co gidn. Trong du &n
nay ap dung khe co gidn

Ngudn: Poan nghién ciu
Hinh 8.4.4-1 Vat liéu Chen khe

(2) Mat sau coa md

Viée dip phia sau mé c6 thé bi bién dang khéng chi do 1n ¢b két hozc tuong ty nhu thé ma con 1an
két hop vai sy rung chuyén hoac sy phan ra cia mé trong qua trinh dong dat. Do vay can dat mét ban
giam tai dé dam bao giao thong ém thuan trén duong sau khi xay ra dong dat ngoai viéc xem xét dé
khong 1am rung chan lan truyén téi cac xe dang chay hoic téi m.

Chiéu dai ban giam tai 4p dung 8.0m theo Tiéu chuan Cau duong caa Nhat Ban.

Bang 8.4.4-1 Chiéu dai cia ban giam tai

iU Kigp s .
_ Kign gz D4t thong thudng Dét yéu
6{//é
¢ qo,ab
. . b s8i tho ata ke | A s el
Chiéu cao mé d4 cirng triv vat liéu cot trai | Tat ca cac loai vat liéu
H<6.0m - 5.0m 8.0m
6.0m H<15.0m 5.0m 5.0m 8.0m
15.0m <H 8.0m 5.0m 8.0m

Ngudn: Poan nghién ciu
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8.4.42 Tru
(1) Nghién cieu hinh dang Tru

Nghién ciru nay duoc thyc hién bang viéc so sanh cac phuong an sau day:

(1) Phwong an -1: Than try hinh chir nhat (Theo Nghién ciru cua doan SAPROF)

(2) Phwong 4n -2: Than try hinh chir nhat véi goc giia than tru va dau tru duoc vudt nhin
(3) Phwong an -3: Thén try hinh 6 van

(4) Phwong an -4: Than try hinh tron

8.4.4.3 K&t qua nghién ctu so sanh

Nhu trinh bay trong Bang 13.5.2-4, Phuong an 2 - Than tru hinh chit nhat véi goc giira than tru va dau
try duoc vudt nhin vi céc wu diém ciua phuong an nay vé tinh tham m§ va chi phi xay dung.
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(1) Thiét ké dam
a) Phantich

Céc chi tiét trong phan “av”, nhu trinh bay trong Hinh duéi day, nho hon “d” s duoc goi 1a dam
chia. Str dung moé hinh chéng va giang dé phén tich dam chia.

Ngudn: Poan nghién ciru
Hinh 8.4.4-2 Tiét dién ctda dam

b) BG tri cbt thép

! B: B
g Idb(Development Length)
. . e x x
EEREEERENNNEE, 8 3
EEEEEEEEANE = -
O O O A N =l -
HEEEEEERETAS s =
I I NV O O
\\\\/‘ % %
LAy 2 2
RRRRRRNEAY, « «»
EEEEEE 1/ 7
— | &
——7
Y < \
Idb(Development Length)
‘b+h/2. or b+0.8]- Idb Ah (=2x £B.) = 0.5 As (=XBi)

‘ N
Ngudn: Poan nghién ciu
Hinh 8.4.4-3 B& tri cét thép cho dam mii
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(2) B&é rong cua gbi cau

Bé rong cua gbi cau duoc quyét dinh bai khoang cach mép cac géi cau theo Tiéu chuan Cau dudng
cua Nhat Ban hodc boi viéc bo tri cac goi cau tam dung dé lap dung ket cau trén bang phwong phap
thi cong duc hang.

Bang 8.4.4-2 B& rong clia cac gdi cau

Ngudn: Poan nghién ctru
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Ngudn: Poan nghién ciru
Bang 8.4.4-3 Tham khao JSHB

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-219



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

8.4.5 Nghién ctru Méng

8.45.1 Khéiquat

(1) Muc dich cac diéu kién nghién ciu

Trong phan Khao sat chuan bi cia JICA, da lya chon mong vay coc 6ng thép cho cau dan va coc van
ong thép cho ket cau dwdi cua cau chinh vé toc do thi cong nhanh so véi mong coc duc tai cho.
Nghién ciru nay nham muc dich tham tra kiéu mong trong Nghién ciuu SAPROF bang cach danh gia

toan dién vé tinh 6n dinh két ciu, chi phi xay dung, ké hoach thi cong, va yéu té tham m$ bao gdbm ca
viéc danh gia lai cac diéu kién thi cdng méng cho cau dan va cau chinh.

(2)  Pham vi nghién ciru

Nghién ciu nay gom hai phan nghién cttu mong vong vay coc bng thép va nghién ctru vé lya chon
moéng cau. Trong nghién ciu vé méng vong Vay cocC ong thép, nguyén ly thiét ké va danh gia thiét ké
bé coc la phan thao luan chinh. Trong nghién ciu vé lya chon moéng cau, nghién ciu cac didu kién
hién truomg dé lya chon kiéu mong thich hop 1a phan thao luan chinh.

Approach Bridge Main  Approach
\Bridge' - Bridge,

Ngudn: Poan Nghién ctru
Hinh 8.4.5-1 B6 tri binh d6 Cau dan va Cau chinh

8.4.5.2 Diéu kién nghién clru
(1) Diéu kién dia chat
Tham khao Chuong 3 “Cac diéu kién dia chat™.
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(2)  Chiéu cao két cau va Pé sau nudc bién

Bang dudi day tong hop chidu cao tru va dé sau nwdc bién véi phan loai kiéu nghién ctu cho cau dan
va cau chinh.

Bang 8.4.5-1 Chiéu cao tru va Dd sau nwéc bién

- BierN Pier Height* |Column Height| Water depth - Biar N Pier Height* |Column Height| Water depth
Lype [ Sierleo. b o s L¥pe Siero. b s o
(m) {m) (m) {m) (m) {m)

P1 6.0 33 254 P43 10.0 73 3.48

P2 7.3 3.0 2.67 P46 10.3 3.0 330

P3 8.3 6.0 2.65 P47 10.5 3.0 3.51

P4 8.5 6.0 2.70 P43 10.3 3.0 342

P5 8.3 6.0 2.38 P40 10.3 3.0 331

P6 8.3 6.0 2.60 P30 5.0 12.5 7.31

P7 2.0 6.3 2.66 P31 15.0 123 7.31

P§ 2.3 7.0 2.69 5 P32 33 13.0 7.31

P9 10.0 1.3 2.71 5 P33 53 13.0 7.31

P1d 10.0 7.3 2.81 B P34 5.0 123 7.31

Pll 10.3 0 2.92 P55 13.0 12.3 7.31

P12 10.3 0 3.18 P36 15.0 12.3 7.31

P13 10.3 0 3.28 P37 5.0 123 7.31

P4 10.3 0 323 P38 L3 120 7.3

Ngudn: Poan Nghién ctru
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8.4.5.3 Nguyén tac nghién ctu
(1)  Phan loai kiéu mong dwa vao diéu kién nghién cau

Budc dau tién, méng dwoc chia thanh bdn (4) loai chinh nhw trong Bang dwéi day dwa trén didu kién
Nghién ciru. Nghién ciru Loai-1, hiéu ung kéo xudng ddi véi coc do su cé két cua lop dat sét can phai
dwoc kiém tra cy thé. Nghién ciru Loai-2, 6 tru cau it hon; muc tiéu nghién ciru 1a can tap trung xem
xét chi tiét chi phi xay dung. Trong nghién ctu Loai-3, c6 ké hoach sir dung méng coc van ng thép
(SPSP) quan trong cho giai doan thi cdng ¢ khu vuc nuéc sau. Van dé can tap trung cho loai nay la
thoi gian thi cong va an toan thi céng tai vang nwédc sdu. Nghién ciu Loai-4, dwgc qui hoach sat véi
cac kénh giao théng thuy vao dao Cat Hai tai ving nwdc sdu. Muc tiéu cua nghién ciru nay 1a tinh
tham m¥ két cau can hai hoa véi canh quan cia dao Cat Hai va an toan thi céng tai viing nudc sau.

Bang 8.4.5-2 Nghién ctru loai méng cho cau dan va cau chinh

Loai nghién cuu Loai -1.; Loai -2 Loai -3 Loai -4 Loai -1,
Loai cau Cau dan Cau dan Cau chinh Cau dan Cau dan
Ly trinh Km +561.3 Km +561.3 Km +561.3 Km +561.3 Km +561.3

~8+77.12 ~8+77.12 ~8+77.12 ~8+77.12 ~8+77.12
Tru sb Al ~ P60 P61 ~ P75 P76 ~ P78 P70 ~ P82 P84 ~ P87
K& hoach cai tao Dang lam Khong Khong Khong Du ‘ﬂgg sau
Chiéu dai nhip cAu (m) 60.0 60.0 150.0 60.0 60.0
Do day cua coc thép du tinh o'l 7°2 *2 7*2 "1
chiu &n mon (mm)
D6 sau caa nuac (M) 2.5~3.8 3.2~6.5 7.1~11.0 8.3~115 1.63~3.8
E.L. mi coc They P | Thy 1 | ELSQME | Thay agia | Thay ddi1

Ghi chu, *1; dwoc bao vé bing cach db cai tao dat
*2; theo bao céo s6 PMU2/110422-1
Ngudn: Doan Nghién ctu
Type 11 Type 2 Type 3 'I'yg ()

S

[TTTT]

— I T

Ngudn: Poan nghién ciu
Hinh 8.4.5-2 Bé tri méat bang cho Cau dan va Cau chinh

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-222



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

(2) Phén loai cao d6 bé coc

Sau khi xem xét hién trudng, bé coc cho cau dan duoc phan loai thanh bén (4) phuong an (xem hinh
dudi) Trong phwong an 1, dinh bé coc ngap dusi day bién khi nuéc bién ndng va chiéu cao cua try
thap. Phuong 4n 2, day bé coc dwoc dit trong 10ng bién & viing nwéc sau. Viéc thi cong bé coc & dudi
day bién khé khan xét dén cau truc cua khung vay. Hon nita, bé coc sau nay duoc lap 1én do cai tao
dat sau. Trong Phuong an 3, dinh bé coc nam dudi mirc nuée thap nhat (EL.0.000) dé tuan thi theo
quy dinh khong dé 16 than bé coc trén myc nuée thap nhét trung binh. Trong Phuong 4n 4, dinh bé
coc dudi mic nuwdc thap nhat trung binh (EL.0.000) ciing giéng nhu phuong an 3. Ngoai ra, day bé
coc khong dén duoc nén day do ving nudc sau; thi cdng bé coc ¢ day bién kho khin vé mat cau tric
khung vay.

Ngudn: Poan nghién ciru

Hinh 8.4.5-3 Sy khac nhau vé cao dé bé coc

(3)  B6 tri coc va kiéu ndi coc
1) Bb tri coc cua Coc 6ng thép va Coc db tai chd
B4 tri coc ciia Coc 6ng théo va coc d6 tai chd nhu trong bang dudi day.
Bang 8.4.5-3 Bb tri coc

Steel Pipe Pile Cast in Place Pile

i i

L1=1.25D L222. 5D L1z1.00 L222. 5D

L1=1.25D L2=22. 5D j/ L1z1.0D L2=22. 5D }

bearing Tayer bearing layer

3000

=
1D
o

L3
3z
|

Ngudn: Poan nghién ciru
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2) Kétndi giira coc va bé coc

Két ndi giira coc va bé coc duoc thiét ké 1a két ndi cieng, va s& duoc kiém nghiém véi tat ca cac
loai lyc tac dong 1én dau coc nhu lyc ddy vao, lyc day ra, lyc ngang, va md men ubn. Khi sir
dung cac thanh cét thép dé gia cudng dau coc, tién hanh kiém tra wng suét trong bé téng va cac
thanh cét thép 6 mong bing cach gia thiét mot doan coc BT DUL ao trong bé coc. Luc do, doan
coc BT DUL ao dugc gia thiét s& co cudng do phai khdng nho hon cudng do cua két cau coc.

Bang 8.4.5-4 Néi gitra coc va bé coc

Ngudn: Poan nghién ciru
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3)  So sanh PBuong kinh coc

Két qua ra soat nghién ciru SAPROF va diéu kién thiét ké co so duoc trinh bay trong bang
13.5.3-7. Trong nghién ciru so sanh nay, cac phwong an dwdi day dwoc nghién ciu.

Coc bng thép (Try)
(5)Nghién ciru SAPROF: D=0.8m, 4x4-2=14 chiéc
(6)Phuong an -1  : D=0.8m, 5x5 =25 chiéc
(7)Phuong an -2 : D=1.1m, 4x4 =16 chiéc
(8)Phuong an -3 : D=1.4m, 3X4 =12 chiéc
Coc bng thép (M&)
(9)Phuong an -1  : D=0.8m, 4x11 =44 chiéc
(10)Phwong 4n -2 : D=1.1m, 4x10 =40 chiéc
(11)Phuong 4n -3 : D=1.4m, 4X 9 =36 chiéc
Coc db tai chd;
(12)Phuong 4n -1 :D=1.2m, 3x4 =12 chiéc
(13)Phwong 4n -2 : D=1.5m, 3x3 =9 chiéc
(14)Phuong 4n -3 : D=2.0m, 2X3 =6 chiéc

Nhu phan thé hién trong cac bang nay, thiét ké diéu kién thay doi trong Nghién ciau cua
SAPROF, D=0.8m cho 14 coc 4ng thép la khong du kha ning chiu lyc, Phuong 4n -2, D=1.1m
cho 16 coc éng thép 1a dé xuét cao nhat cho Cau dan vi nhimg wu diém vé chi phi xay dung thap
nhat. Do vy, Nghién ciu co s& 4p dung D=1.1m cho 16 coc ong thép theo nhuw Nghién ctu
SAPROF sira doi.

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-225



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

Bang 8.4.5-5 So sanh dwdng kinh coc cua coc dng thép tai Try

Phwong an Nghién clru SAPROF Phwong an-1 Phwong an-2 Phwong an-3
Loai coc ong coc thép D=0.8m ong coc thép D=0.8m ong coc thép D=1.1m ong coc thép D=1.4m
————ai0____ ___l4po0
9200 T | _ 382750=B250 _% 751 _383500=10500 1750
Dl qu A00=7 DJD b Dqu IFUU ‘,QlWF 1P7 u;—“’*‘
8 )
= & & Ble @ 6 BER R J &
N R T G ! S|
Binh d& mii coc s W o T G R S| A A
S | e 8 |¢e e Ex , 98 | e
SR & e N H e e e |1
& A s g | T S
NS kil aie @ e 4 e el @ S B B B €
L=46.0m | n=14chiéc L=46.0m | n=25chiéc L=46.0m n=16chiéc L=46.0m | n=12chiéc
Thay thé mm x=1.8=8a=15 (0K dx=1.0=8a=15 (OK) x=1.7=%a=15 (OK) x=14=8a=15 (OK)
Phan lyc coc kN Pomax =43616 > Ra=36198 Prmax =45475 < Ra=50275 Pmax =48015 < Ra=50555 Prmax =51165 < Ra=54265
mm t=11mm(SKK400) t=11mm(SKK400) t=11mm(SKK400) t=11mm(SKK400)
kN.m 4832 280.1 575.2 762.2
N kN.m 11938 1556.9 25125 4024.8
Than coc - 247 556 237 528
oot || N/mm? 86.7 < 140.0 50.9 < 140.0 72.1 < 140.0 76.1 < 140.0
| Nmm? 101.0 < 140.0 59.0 < 140.0 80.0 < 140.0 83.0 < 140.0
Dy toan Bonga | Khéiwong Chi phi Khéi lweng Chi phi Khéi lwong Chi phi Khéi lwong Chi phi
Hang muc | DPon v (VND) liéu (VND) vat liéu (VND) vat liéu (VND) vét liéu (VND)
Pile cap
Bé tong 28MPa m? 5,867,864 250.0) 1,466,966,000 302.5] 1,775,028,860 367.5] 2,156,440,020
Bé tong nghéo m? 1,723,811 10.0 17,238,110 12.0 20,685,732 15.0 25,857,165
Da dém m? 696,000 20.0 13,920,000 24.0 16,704,000 29.0 20,184,000
Dao m? 318,066 113.0) 35,941,458 128.0) 40,712,448 147.0) 46,755,702
vongVay cocvan | ton | 24,798,638 87.0 2,157,481,506 93.0 2,306,273,334 101.0) 2,504,662,438
Tong con 3,691,547,074 4,150,404,374. 4,753,899,325
Mong
Cocthép | 0.8m | m 0 15,063,501,667
®uong [ 1im | m 0 12,923,273,000
kinh) 14m | m 0 14,980,518,000
Tong con 15,063,501,667 12,923,273,000 14,980,518,000
Tong 18,755,048,741 17,082,677,374 19,734,417,325
Ty 18 1.098 1.000 1.155
Danh gia Dé xuat cao nhat

Ngudn: Poan Nghién ctru
Bang 8.4.5-6 So sanh dwdng kinh coc clia coc éng thép tai md

Alternative Altrenative-1 Altrenative-2 Altrenative-3
File Type Steel pile pipe D=08m Steel pile pipe D=1.1m Steel pile pipe D=14m
Iﬁ:ﬁh%
S W v h o @ S b S o
Plan of Rile Cap %i:::;ii::;i ER g
eI I LIS S SN A el -
L=43 &m | n=44nos L=43 &m ‘ n=36nos
Displacement mm Gx=7.8 28a=15 (0K} Gx= 7 E8a=15  [OK)
Lateral resistance ki Qr=5530 < N=5977 Qr=5530 < N=6116 75 < MN=603%
Pilz Reaction kM =66109 < Ra=83512 =82279 < Ra=120116
thickness mm =12mm(SKK400) =12mm(SKK400) =12mm{SKK40
u KMN.m 7328 1208.6 1858.7
. [ KMN.m 16577 33283 51901
File body ¢ - 276 275 270
ft N/mm? 56 < 1400 14 < 1400 214 < 1400
Edrems — I NimmE 950 < 1400 840 < 1400 840 < 1400
Cost Estimate . . .
Uit aoat Fvlate.rl.al Cost Fﬂate.n.al Cost Iﬂate.nal Cost
Item unit | VID) Quantities (VND) Quantities (VD) Quantities (VHD)
Pile cap
Concrete 28MPa_| m* 5.867.864 7823 4.590.576.704 996.1 5,344 532,634 13143 7.715.214.234
Lean Concrate m 1.723.811 235 40,563,168 321 55410131 4510 77,595,628
Blinding stone | m* 595,000 471 32,759,328 843 44 744 445 90.0 62,659,433
Excavation m’ 318.066 3724 118.435.056 468.7 149,064,812 617.8 196,488.452
Cofferdam ton | 24798638 78.8 1.955.124.620 1264 3.133.665.898 142.6 3.535.293.833
Sub total 6.737.463.876 9.227 607.972 11.687.251.686
Foundation
Stesl Pils —2-8M | M 0 1914.0 26.5611.762.933 __ _ __
(Diameter) 1m | m 0 1.740.0 32.308.182.500
14m | m 0 1.566.0 54,928 566.000
Sub total 26.511.762.933 32.308.182.500 54.925.566.000
Total 33.249.226.809 41.635.790.472 66.515.817.686
ratio 1.000 1.249 2.001
Evaliation Most Recommended

Ngudn: Poan Nghién ctru

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-226



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
CAO cuOI CUNG

BAO

Bang 8.4.5-7 So sanh dwéng kinh coc cia coc duc tai chd

Phuong an Phuong an-1 Phuong an-2 Phuong an-3
Loai coc Coc dUc tai cho D=1.2m Coc dUc tai cho D=1.5m Coc dUc tai cho D=2.0m
10501 14000
R E B 1?05%!0:750@4‘540 000_2e5000-10000_200
NN B oy S
ASEEAS S A I R S N
LD
s R
Binh d6 mili coc % % ‘{j ﬁ‘yf %é J_L J,_L ,J,_L §§
9.”;3 7 3% 7 i
$d b D SN s
o |y Ay o
ﬁ \,_}/,’ \,_}/,' N }/, il
1=465m | n=12chiéc 1=46.5m | n=9chiéc L=46.5m n=6chiéc
Thay thé mm 5x=1.328a=15  (OK) 5x=1.2 £8a=15 (OK) 5x=1.5 =8a=15 _(OK)
Phan lyc coc kN Pnmax =43003 = Ra=43812 Prmax =43005 = Ra=44005 Prmax =43003 = Ra=43469
As chiéc D25-24chiéc(minimum) D28-24chiéc(minimum) D32-32chiéc
Mu kN.m 1050.2 1587.1 3320.4
. Mn kN.m 2124.6 3464.2 8904.2
Than coc ™ - 202 2.18 2.68
fc N/mm2 26 < 11.2 23 < 11.2 19 < 11.2
Biém cue tri
fs N/mm? 30 < 202 26 < 202 21 < 182
Dy todn Bom g | Knéiluong Chi phi Khéi luong Chi phi Khdi luong Chi phi
Hang muc Bon vi (VND) liéu (VND) vat liéu (VND) vat liéu (VND)
Pile cap
Bé tong 28MPa m® 5,867,864 239.4 1,404,766,642 275.6 1,617,183,318 315.0 1,848,377,160
Bé tong nghéo m® 1,723,811 10.0] 17,238,110 11.0] 18,961,921 13.0] 22,409,543
P4 dam m® 696,000 19.0] 13,224,000 22.0 15,312,000 25.0 17,400,000
Pao m® 318,066 110.0 34,987,260 120.0 38,167,920 133.0 42,302,778
vong vay coc van ton 24,798,638 86.0] 2,132,682,868 90.0 2,231,877,420 97.0 2,405,467,886
Tong con 3,602,898,880 3,921,502,579 4,335,957,367
Méng
Cockhoan | 1.2m m 14,553,000 576.0 8,382,528,000
(Budng 1.5m m 17,423,000 432.0 7,526,736,000
kinh) 2.0m m 27,343,000 288.0 7,874,784,000
Tong con 8,382,528,000 7,526,736,000 7,874,784,000
Tong 11,985,426,880 11,448,238,579 12,210,741,367
Ty 1é 1.047 1.000 1.067
Danh gia Dé xuat cao nhat

Ngudn: Doan Nghién ctu
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(4)  Taitrong kéo xuéng
1) Phan tich tai trong kéo xubng do c6 két.

Déi voi 16p sét, thoi gian thoat nwdc sau khi dat tai trong 1a dai do tinh tham caa sét nho vi vay
cb két xay ra trong sudt thoi gian dai. Nguoc lai, 16p soi va cét c6 kha ning thdm lén va sau khi
dit tai trong nudc s thoat rat nhanh. C6 két xay ra nhanh vi nuéc trong cat va soi thoat d& dang
qua céc 15 rdng. Ciing vay, lwc nén 1a nho trong cét va soi. Vi thé, cb két thuong chi dung cho dit
hat min, nhu sét va bun. Trong truong hop déng coc vao nén dét co xay ra cb két do cai dat, thi
mong s& duoc thiét ké sao cho hé s khang dia k¥ thuat sin c6 1a 16n hon hé sb tai trong tao
thanh dat 1én coc, gom luc kéo xubng (DD), nhu ban v& dudi day.

Ngudn: Poan Nghién ctru

Hinh 8.4.5-4 Thiét ké méng coc déi véi tai trong kéo xudng

2) Bién phap xu ly dbi véi tai trong kéo xubng

Céc bién phap thong thuong chdng lai luc ma sat &m, nhu giam ma sat bang cach tiang cuong do
coc hoac tao thanh nhdm coc k§ thuat mai hién nay da dwoc sir dung, ¢6 noi dat duoc viéc giam
ma sat am bang céch st dung cac coc ¢ phu I6p nhua dwong dic biét goi la coc “Hop chat 16p
trugt™-SL. Trong dy &n ndy, ap dung bién phap dbi vai tai trong kéo xudng la cac coc SL do c6
hiéu qua vé kinh té.
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3)

Céc nguyén tic giam ma sat &m trén coc SL va mat cit chuan

Vit lidu I6p truot, d6 1a 16p nhya duong dic biét 13 mét trong nhieng vat liéu dan hoi dién hinh cé
dic tinh vat ly phu thudc vao van tée cat. Khi tai trong tirc thoi tac dung I8n coc, dic biét tai thoi
diém déng coc, van toc cat trén bé mit coc tang 1én vi vay, I6p nhya duong phu 1én coc s5 ¢6 dic
tinh dan hdi. Trong truang hop nay, lec khang cit 16n ¢6 thé qui dinh thude tinh dan hdi 1am cho
coc dugc dong ma khong bi truot qua I6p truot. Mat khac, nhitng ché coc bi phu thudc vao su
chuyén vi cham cua nén nhw 1a dé 14n caa dat, van tc cit trén mat coc rat cham, 16p nhwa duong
phu 18n mit coc cd dic tinh déo. Trong trudng hop nay, dé truot xay ra trong 16p truegt do d6 1un
lam ngin lyc cit dwoc truyén téi coc, vi thé cho phép lam giam dwoc ma sat &m. (Phy luc

Ap-113)

Surfacelayer

Sliplayer

Primer

[

Ngudn: Doan Nghién ctu

4)

Hinh 8.4.5-5 M3t cat chuan cua coc SL

Steel pipe

Tai trong co tinh dén tai trong kéo xubng

Surfacelayer

Tai trong kéo xudng khéng duoc két hop véi tai trong nhit thoi vi tai trong nhét thoi gay ra su
van chuyén Igéo Xuong cua coc hoac tru lién quan dén nen, lam giam tam thoi hogc loai bo tai
trong kéo xuong. Do do, chi can bao gom tai trong kéo xudng trong tai trong vinh vién nhu sau:

T hop tai trong va hé sé tai trong.

Bang 8.4.5-8 T6 hop tai trong va hé sé tai trong

Load combination and Load factor for Abutment

Ngudn: Poan Nghién ctru

Load Combination Permanent Transient
Limit State DC|DD |[DW|EH|EV|ES|EL | LL| MJCE|BR|PL|LS WA|WS | WL | FR TU | CR| SH TC|SE|EQfCT|CV
max | 1.25(1.80 |1.50 | 1.50 |1.35 |1.50 |1.75 - - - - - - - - -
STRENGTH- L min_]0.90 {0.45 |0.65 | 0.9 ]0.90 [0.75 [1.75
max |1.25 [1.80 |1.50 |1.50 |1.35 [1.50 -
STRENGTH-I min_|0.90 |0.45 | 0.65 [0.90 |0.90 |0.75 -
max J1.25 {1.80 |1.50 |1.50 1.35 |1.50 |1.35
STRENGTH-II min ]0.90 [0.45 |0.65 | 0.9 ]0.90 [0.75 [1.35
max | 1.25 - [1.50 | 1.5 |1.85 |1.50 |0.50
EXTREME mini | 0.90 - [0.65 ] 0.9 ]0.90 |0.75 |0.50
SERVICE 1.00 (1.00 {1.00 |1.00 |1.00 |1.00 |1.00
Load combination and Load factor for Pier
Load Combination Permanent Transient
Limit State DC|DD |[DW|EH|EV|ES|EL | LL| MJCE|BR|PL|LS WA WS WL | FR TU | CR| SH TC|SE|EQ|CT|cV
max | 1.25 [1.80 |1.50 - - - [1.75 - - - - - - - - -
STRENGTH-I 1 T0.00 [0.45 [0.65 1.75
max |1.25 (1.80 | 1.50 -
STRENGTH- I | 0,00 [0.45 [0.65 -
max |1.25 (1.80 | 1.50 1.35
STRENGTH-TI 5 T0/00 [0.45 [0.65 1.35
max | 1.25 - [150 0.50
EXTREME mini ] 0.90 - [0.65 0.50
SERVICE 1.00 (1.00 [1.00 1.00
DC : Component and Attachment BR : Vehicular braking force IM: Vehicular dynamic load allowance
DD : Downdrag CE : Vehichlar centrifugal forth LL : Vehicular live load
DW : Wearing Surfaces and Utilities CR: Creep LS : Live load surcharge ~ TU: Uniform temperature
EH: Horizontal Earth Pressure CT: Vehicular collision force PL: Pedestrian live load WA : Water load and stream pressure
EL: Locked-in Erection Stress CV: Vessel collision force SE: Settlement WL : Wind on live load
EV: Vertical Earth Pressure EQ : Earthquake SH: Shrinkage WS : Wind load on structure
ES: Earth surcharge load FR : Friction TG : Temperature gradient
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5) Tai trong kéo xudng va bién dé coc SL

Cac coc SL s& phai duoc ding lam coc giita tai cao do phia trén diém trung gian ma trén dé ma
sat am loén hon tac dung Ién. Tai trong kéo xuong c6 the duoc wdc tinh bang cach giong nhu tinh
luc khang than coc duong. Luc khang than coc dé tinh tai trong kéo xuéng nhu sau:

Ngudn: Poan Nghién ctru
Hinh 8.4.5-6 Tai trong kéo xudng va bién dé coc SL
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8.4.5.4
1)

Két qua nghién ciu

Két luan nghién ctru

Kiéu méng

Két qua nghién cau loai mong cau cho cau dan va cau chinh duoc thé hién trong Bang sau.
Phan gach chan thé hién nhiing thay doi trong ket qua so vai Nghién cau lap du &n cta JICA

(Nghién ctiu SAFROF).

Bang 8.4.5-9 Két luan nghién ctru ciia Kiéu méng

Loai Loai -1, Loai-2 Loai -3 Loai -4 Loai -1,
Loai cau Cau dan Cau din Céu chinh Cau dan Cau dan
Ly trinh Km +561.3 Km +561.3 Km +561.3 Km +561.3 Km +561.3
~8+77.12 ~8+77.12 ~8+77.12 ~8+77.12 ~8+77.12
Tru sé Al ~ P60 P61 ~ P75 P76 ~ P78 P70 ~ P82 P84 ~ P87
K& hoach cai tao Tron a?ltjﬁatéi"h Khéng Khong Khong Quy hl%?h sau
Chiéu dai nhip cau (m) 60.0 60.0 150.0 60.0 60.0
t)é_ day cua coc thép du tinh 2 7 7 7 2
chiu dn mon (mm)
D6 sau cta nuéc (M) 2.5~3.8 3.2~6.5 7.1~11.0 8.3~11.5 1.63~3.8
.L. cbt cao d6 cia mil coc| Phuonganl Phuyong 4n 2 | E.L.-5.0 (M . .
B - - Hoic 2 hoé% 3 C(_)C)( Phuong 4n 4 Phuong an 1
Khung vay tam Cocvanthép | Cocvanthép | Cocébngthép | Cocvanthép| Cocvan thép
SPSP™ M6ng nhiéu
8 2 2 2 Mon vay CoC coC 2
Loai méng Mong coc Mong coc &ng t%ep loai (ngdp dusi Mong coc
ron nwoc)
L] G CQ(E orlg t,hee Coc duc tai Mong Coc van Coc duc tai CQ(E orlg t,hee
d $ co I?](;lﬁ’f!y be u Ong thep —Cﬁa— Cco I%(«]l;tly be
Nhan €6 quvéc dinh  |Pién phap chéng|  Chiphixay | Thoi gian thi | KD ndne i yisn prap chgng
syt Idn ung cong na m3 Idn
Mong Coc van
Nghién ctu SAFROF kien | dngthép | coc déng thép ong thép cocdngthép | coc dng thép
nghi loai coc (loai lién)

Note, *1: méngCoc véan ng thép,*2: xét dén bién phéap chéng kéo xudng.

Ngudn: Doan Nghién ctu

Type 14

Tvpe 2

Ngudn: Doan Nghién ctu

'ﬁﬁ—\ﬂﬂ

Hinh 8.4.5-7 T6 hop nghién ctru méng

, \H

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,

PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-231




NGHIEN O U THET KE CHITET \VE DU’ AN XAY DUNG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

8.4.6  Nghién ciru vé Kiéu méng cau
8.4.6.1 Khaiquat

Nghién ciru nay gdm hai (2) phan nghién ciu; Nghién ciu lva chon méng cau dan, va Nghién ciru lya
chon méng cau chinh. Trong nghién ciru lya chon mong cau dan, tién hanh nghién ctu vé diéu kién
hién treong dé lua chon kiéu mong thich hop lam dé tai thao luan chinh. Trong nghién ciu lya chon
méng cau chinh, dé tai thao luan chinh 1a nghién ctu kiéu méng thich hop va so sanh két cau (kiéu
mang lién va kiéu mong roi).

8.4.6.2 Nghién ciru Mong Céu dan
(1)  Lya chon Kiéu méng cho Cau dan (Kiéu-1)
1)  Khai quat
Trong nghién cau Kiéu -1, dang c6 ké hoach cai tao cho sé lwong 16n coc. Do dé, hiéu tng kéo

xudng cho coc bang viée xac dinh cb két cua I6p sét va thoi gian thi cong can dé kiém tra mot
cach cy thé.

2) Diéu kién hién truong
Céc diéu kién hién truong dugc trinh bay trong bang dudi ddy. Trong Phuong an 1, dinh mii coc
s& duoc dat dudi long day bién khi ny:c’yc biép che lap Ién va chiéu cao tru la thap. Phuong gin 2,
day b@ coc dl:rqc’dét trén mat day bién ¢ cho nudc sau. T’hi cdng mii coc dudi long day bién la
khé vé mat ket cau cua khung vay. Hon nira, bé coc s& bi lap di do viéc cai tao trong tuwong lai.

Bang 8.4.6-1 Piéu kién hién trwng dé nghién ctru Kiéu-1

Kiéu nghién cau Kiéu-1, Kiéu-1.,
Kiéu cau Cau dan Cau dan
Ly trinh Km +561.3 ~8+77.12 Km +561.3~8+77.12
Trusb Al~P60 P84 ~ P87
Ké hoach cai tao CO du an C6 ké hoach
Chiéu dai nhip cau (m) 60.0 60.0
Chiéu day Isp bao vé an
m\]%r} du finh cho coc theép 2 2
D4 sau cua nudc (M) 2.5~3.8 1.63~3.8
E.L. cia mii coC Phuong 4n 2 Phuong an 2

Ngudn: Doan Nghién ctu
Hinh 8.4.6-1 Cao d6 bé coc theo Phurong an 2

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-232



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

3) Nghién ciru so sanh
a) Céc kiéu mong so sanh

Trong nghién ciru so sanh, da dwara 3 phwong an sau:

Phuong 4n -1: Mong coc 4ng thép
(Khéng c6 bién phap xi ly tai trong kéo xubng)
Phuong 4n -2: Mong coc 4ng thép
(C6 bien phap xur ly tai trong kéo xudng bang viéc xur ly bé mat bé mat coc)
Phuong an -3: Mong coc duc tai chd
(Bién phap xur Iy tai trong kéo xubng lam ting s6 hrong coc. Xir Iy bé mat
khéng ap dung dwoc cho kiéu cau nay)

b) Két qua Nghién ciru so sanh
Két qua nghién ciru so sanh duoc trinh bay trong Bang 13.5.5-2. Nhu cho thay trong bang nay,
Phuong an -2, mong coc ong thép co xu ly bé mat doi voi tai trong keo xudng, 1a kiéu méng
duoc d& xut cao nhat,cho Kiéu- 1cua cau dan vi nhiing uu diém vé chi phi xay dung thap va thoi
gian thi cdng ngan nhat ¢6 tinh dén bién phap xi ly tai trong kéo xuong.
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(2) Lya chon Kiéu méng cho Cau dan (Kiéu -2)
1) Khéi quat
Trong thiét ké Kiéu -2, sb lwgng coc it hon; can tap trung cho nghién ciu nay 1a vé chi phi xay
dung.
2) Diéu kién hién truong
Céc diéu kién hién trueomg dwoc trinh bay dudi day. Trong Phuong 4n 3, dinh mii coc s& duoc dit

dudi Myc nudéc thap trung binh (EL.0.000) dé dép ng yéu cau khong duoc dé 16 phan than bé
coc trén Myc nuéc thap trung binh.

Bang 8.4.6-2 Piéu kién hién truéng cho thiét ké Kiéu -2

Kiéu thiét ké Tupe-2
Kiéu cau Cau dan
Ly trinh Km +561.3 ~8+77.12
Trusb P61 ~ P75
Ké hoach cai tao No
Chiéu dai nhip cau (m) 60.0
'g]:p]i)‘éu day 16p bao vé an mon dy tinh cho coc thép v
Do sdu cha nudce (m) 3.2~6.5
E.L. cua bé coc Phuong an 2 hoic 3

Ngudn: Doan Nghién ctu

Ngudn: Doan Nghién ctu
Hinh 8.4.6-2 Cao dd bé coc clia Phwong an 3 hoac 2

3) Nghién ciru so sanh
a) Céc kiéu mong dé so sanh

Trong nghién ciru so sanh nay, da dwa ra 2 phwong an:

Phuong 4n -1: Mong coc 4ng thép
Phuwong an -2: Mong coc diic tai chd
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b) Két qua nghién ctu so sanh

Két qua so sanh dwoc trinh bay trong bang sau. Theo d6, Phwong an -2, méng coc dic tai chd l1a
kiéu méng duoc dé xuat cao nhat cho Kiéu-2 cua cau dan vi ¢6 wu diém vé chi phi xay dung thap
nhat.

Bang 8.4.6-3 So sanh méng Kiéu -2 cho Cau dan

Area to take no account of negative friction
. STATION :STA.8+77~~STA.9+944, Pier number : P61~P75
Evaluation Items 3 3
Alternative-1 Alternative-2
Steel Pipe Pile Foundation with Sheet Pile Cofferdam Cast In Place Pile Foundation with Cofferdam
Diameter of pile :1100 mm Diameter of pile 11500 mm
Total number of pile 116 Total number of pile 19
Total length of pile 1435m Total length of pile :420m
Thickness :19.0 mm
16400
& 4 o 6 :
o - - -
e =
0_ s 0. 5 o)
3300 Bk 7440 89 3300
= A Y 00 22 E 3300 Bl 7410 89__3300
g A
H E
Side View
Pile arrangement g gl
379___302750-6250 197 500 2@3750=7500 o
11000 10500
PR . E— 10500
ﬂl 3@2750=8250 1379 500 2@3750=7500 1501
- Pile Bearing Ratio (Pile Reaction/Pile Bearing) is 091, -Pile Bearing Ratio (Pile Reaction/Pile Bearing) is 0.91.
- Temporary cofferdam work for is necessary. - Temporary for is necessary.
Structural Aspect and Stabil 10 6 6
ructural Aspect and Stability - Large number of Steel Sheet Piles and steel pipe piles - Small number of Steel Sheet Piles and C.LP. piles.
i Unit Cost Total i Unit Cost Total
Quantity (VND) (1,OOOVND) Quantity (VND) (1,OOOVND)
Pile Cap Concrete 303m3 5,867,864 1,775,029 Pile Cap Concrete 276m3 5,867,864 1,617,183
Pile 696m 15,728,273 10,946,878 Pile 378m 17,514,043 6,620,308
Lean Concrete 12m3 1723811 20,686 Lean Concrete 11m3 1,723811 18,962
Construction Cost (for Foundation) | 40 [Blinding stone 24m3 696,000 16,704 | 16 |Blinding stone 22m3 696,000 15312 | 40
Excavation 128m3 318,066 40,712 Excavation 120m3 318,066 38,168
Cofferdam 93ton 24,798,638 2,306,273 Cofferdam 90ton 24,798,638 2,231.877
Driving 702m 622,237 436,810 Driving 678m! 622,237 421877
Total 15,543,093 Total 10,963,688
Ratio) 1.418 Ratio) 1.000
- Workability is inferior due to large temporary cofferdam work in the sea.
- Workability is inferior due to large temporary cofferdam work in the sea.
Cofferdam Work 9days Cofferdam Work 9days
Construction Plan and Period 10 Pile work 13days 8 Pile work" 20days 6
Pile Cap 29days Pile Cap 29days
Column & Colurmn Beam 23days Column & Colurmn Beam 23days
Total 74 days Total 81 days
- Superior in Maintenance with small number of maintenance points. - Superior in Maintenance with small number of maintenance points.
Maintenance 15 9 9
89%(preliminary Estimate) - 27% (Preliminary Estimate)
STEP Clearance 10 |- Large number of steel pipe pile acceptance a contribution 10 |- small number of Cast in place pile acceptance a contribution 8
- Slender appearance of Pier - Slender appearance of Pier
Aesthetics 5 |- Pile cap not to be exposed above water level. 3 3
- Pile cap not to be exposed most of time above water level.
- Steel Pipe Pile Foundation is new technology in Vietnam. + Castin pile (D=15m) is no special technology in Vietnam.
New Technology 5 5 3
i - Superior in Environmental aspect with small number of excavated soil & bentonite - Environmental measures for surplus soil and discharging water is necessary.
Environmental Aspect 5
water. 5 2
- Superior in Environmental aspect with small number of excavated soil & bentonite - Environmental measures for surplus soil and discharging water is necessary.
water.
- Minimum Construction period with efficient workability. - Construction cost is lowest in area to take no account of negative friction.
Evaluation 100 62 7
Not R Most
Note)  *L1. Including for Pile top treatment *2.Including for Pile top treatment

Ngudn: Poan nghién ciru
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(3)  Luya chon kiéu mong cho Cau dan (Kiéu -4)
1) Khéiniém
Trong nghién cau Kiéu-4, lap ké hoach thi cong sét véi kénh thong thuyén ¢ dao Cat Hai ¢ muc
nudc sdu. Nghién ciru nay tap trung vao tinh tham mg cua ket cau 1am cho hai hoa véi canh quan
cua dao Céat Hai va an toan thi cng tai muc nudc sau.

2) Diéu kién hién truong
Cac diég kién hién truong nhu dudi day. Trong Phuong an 4, dinh bé coc duoc dét dusi Muc
nudc thap trung binh (EL.0.000) giong nhwr Phwong an 3. Ngoai dieu kién nay, day mil coc khong
cham téi day bién do muc nudc sdu; thi cong bé coc tai day bién la khd ve mat két cau khung
vay.
Bang 8.4.6-4 Cac diéu kién hién trwdng cho thiét ké Kiéu -4

Kiéu nghién ciru Kiéu-4
Kiéu cau Cau dan
Ly trinh Km +561.3 ~8+77.12
Trusb P70 ~ P82
Ké hoach cai tao No
Chiéu dai nhip cau (m) 60.0
o By g, a0 ve an mon du 7
D sau cua nude (m) 8.3~11.5
E.L. cua bé coc Phuwong an 4

Ngudn: Doan Nghién ctu

Ngudn: Poan Nghién ctu
Hinh 8.4.6-3 Cao dd bé coc cuia Phwong an 4
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3) Nghién citu so sanh
a) Céc kiéu mong dé so sanh
Trong so sanh nay, tién hanh nghién citu (3) phuong an sau déy. Trong Phuong an -1 va 2, do
Muc nuéc sau, thi cong khung vay bang coc van ong thép la cong tac rui ro. Do do, lwa chon coc
van ong thép dé thi cong khung véy cho Phuong an-1 va 2. Vi ly do nay, trong Phuong an -3 lua
chon méng da coc dic tai cho. Tuy nhién, Phuong an-3, phan mii coc 16 trén mat nudéce la 1én.
Phuong an -4 ¢6 thé lam cho mil coc chim dwdi myc nudc thap trung binh (tham khao ban vé thi
cong sau day).

Phuong 4an -1: Mong coc dng thép c6 khung vay coc van thép
Phuong 4n -2: Mdng coc duc tai chd c6 khung vay coc van thép
Phuong an -3: Méng da coc duc tai chd

Phuong an -4: Méng da coc duc tai chd véi khung vay coc van thép

Ngudn: Poan Nghién ctru
Hinh 8.4.6-4 K& hoach thi céng Phwong an-4

b) Két qua nghién ctu so sanh

Két qua nghién citu so sanh duoc trinh bay trong Bang sau. Theo d6, Phuong 4n -4, Méng da cocC
dgc tai chd vé6i khung vay coc van thép dugc de >guét cao nhat cho Kiéu-4 cua cau dan vi wu diém
vé chi phi xy dyng, thoi gian thi cdng va tinh tham mg.
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8.4.7  Thiét ké chitiét Cau dan
8.4.7.1  Thiét ké két cu phan dwdi cia Cau dan
1 Mé
1) Vatliéu dugc s dung
a) Bétbng

Bé tdng o ck : 28N/mm2
b) Cét thép
Cbt thép : SD345
¢) Vat ligu dap bu
Mat do : 19kN/m3
Goc ma sat trong . 30°

2) Ké hoach ton tao béi
K& hoach ton tao bai tir A1 dén P60 va P83 dén A2.

Trong truong hop phan tich dé 6n dinh va phan lyc dwoc tinh toan trong lwong dat do ké hoach
ton tao bai nhu sau

Bang 8.4.7-1 Cao do va bé day ton tao tir day clia bé coc

Cao domuc thiét ké | Caodo day bé coc |5 %Y t°”ctj: tur déy bé Cao domuc thiét ké | Caodo day bé coc |5 %Y t°”ctj: tur déy bé

) ) s ) ) s
AL 3.10 0.68 38 P43 3.10 186 5.0
P1 3.10 1,09 5.1 a4 3.10 168 2.8
P2 3.10 2.77 5.9 P45 3.10 163 2.7
P3 3.10 3.0 6.2 P46 3.10 182 2.9
P4 3.10 2.33 5.4 P47 3.10 164 2.7
P5 3.10 .75 2.8 P48 3.10 .46 2.6
P6 3.10 0.89 2.0 P49 3.10 1.28 2.4
p7 3.10 0.7 3.9 P50 3.10 5.74 8.8
P8 3.10 0.78 3.9 P51 3.10 5.50 8.6
P9 3.10 0.02 2.0 P52 3.10 5.04 9.0
P10 3.10 0.82 3.9 P53 3.10 .03 9.0
1L 3.10 ERT 2.2 P54 3.10 5.48 8.6
P12 3.10 114 2.2 P55 3.10 5.70 8.8
P13 3.10 1.30 2.4 P56 3.10 .71 8.8
P14 3.10 148 2.6 P57 3.10 5.89 9.0
P15 3.10 128 2.4 P58 3.10 5.57 8.7
P16 3.10 134 2.4 P59 3.10 5.5 8.9
P17 3.10 152 2.6 P60 3.10 554 8.6
P18 3.10 .70 2.8 P6L - .57 -
P19 3.10 138 2.5 P62 - .75
P20 3.10 168 2.8 P63 - .03
P2l 3.10 174 2.8 P64 - .6l
P22 3.10 L2 2.5 P65 - 5.90
P23 3.10 160 2.7 P66 - 5.03
P24 3.10 .78 2.9 P67 - .61
P25 3.10 158 2.7 P68 - 5.76
P26 3.10 L64 2.7 P69 - 5.48
P27 3.10 182 2.9 P70 - 5.0
P28 3.10 2.00 5.1 P71 - .64
P29 3.10 2.17 53 P72 - 5.48
P30 3.10 2.40 55 P73 - 5.80
Pal 3.10 2.30 5.4 P74 - .62
P32 3.10 2.26 5.4 P75 - 5.78
P33 3.10 2.15 53 P79 - 4.18
P34 3.10 108 5.1 P80 - 4.63
P35 3.10 103 5.0 P8l - 431
P36 3.10 2.12 5.2 P82 - 5.99 -
P37 3.10 Loa 5.0 P83 3.10 417 73
P38 3.10 .76 2.9 P84 3.10 2.78 5.9
P39 3.10 2.08 52 P85 3.10 2.24 53
P40 3.10 2.03 5.1 P86 3.10 2.67 5.8
PaL 3.10 172 2.8 P87 3.10 2.13 52
P42 3.10 154 2.6 A2 3.10 0.61 3.7

Ngudn: Poan Nghién ctru
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3) L& cho ¢ lancan
Chi tiét 13 chd & lan can cho céac Hang muc phu thém nhu sau
2-1. Chi tiét I3 cho

Ngudn: Doan Nghién ctu
Hinh 8.4.7-1 L& ch& & mé Al

Ngudn: Poan Nghién ctru
Hinh 8.4.7-2 L8 ch& & mé A2
2-2. Hang muc phu thém
a) Cap dién
(Théng s6 ky thuat tir Cong ty dién lyc mién bic)

Puong kinh ngodi  :  93mm
Trong luongcap @ 16.690kg/m
So luong cap . 2chiéc

b) Cap quang

(Théng s6 k§ thuat tir Cong ty dién lyc mién bic)
Puong kinh ngodi @ 13-14.2mm

Trong lwongcap @ 125-145kg/m
So luong cap . 1chiéc
¢) Ong nuéc
Puong kinh : 400mm
S6 luong cép ;2 chiéc
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4) Bb tri cbt thép
B4 tri ¢t thép cho md Al duoc trinh bay nhu duéi day (md A2 tuong tu nhu Al)

Ngudn: Poan Nghién ctru
Hinh 8.4.7-3 B4 tri Cét thép tai Mé
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(2) Tru
1) Vatliéu dugc s dung
a) Béténg
Bé tong o ck=28N/mm2
b) Cét thép
Cbt thép : SD345

2) Ké hoach tn tao
Tham khao Phan 8.1.4.1
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3) Kich thudc Két cau phan dudi
Bang 8.4.7-2 Danh muc kich thwéc clia Két cdu phan duwéi (1/2)

Cot Coc U
Chidu dainhip | S6 higukét | x5 ZoCECIRIER) 2a o i T
.z, x 2 N Tong chiéu ) . . cai tao 2 AL e o
cla Két cau cau phan N Kich thwéc cua x o oo . .| coket (Tw day
PO » cao cua tru o Kigu coc  |Buongkinh [ (Tlr day cua bé RN

phan trén dwéi cot j e culia bé coc)

Al 8.0m 28.5m x 2.5m 0.8m 3.8m 24.7m

P1 6.0m 7.8m x 2.5m 5.1m 23.8m

5@60.0 P2 75m | 45m x 25m 5.9m 30.7m

=300.0m P3 85m | 45m x 25m 6.2m 25.9m

P4 8.5m 45m x 2.5m 5.4m 23.4m

P5 8.5m 45m x 4.0m 4.8m 26.8m

P6 8.5m 45m x 2.5m 4.0m 29.7m

5@60.0 P7 9.0m 45m x 2.5m 3.9m 26.1m

=300.0m P8 9.5m 45m x 2.5m 3.9m 23.1m

P9 10.0m 45m x 2.5m 4.0m 23.1m

P10 10.0m 45m x 4.0m 3.9m 23.9m

P11 10.5m 45m x 2.5m 4.2m 23.9m

51.5+4@60.0 P12 10.5m 4.5m x 2.5m 4.2m 28.9m

=291.5m P13 10.5m 45m x 2.5m 4.4m 28.0m

P14 10.5m 45m x 2.5m 4.6m 26.2m

P15 10.0m 45m x 4.0m 4.4m 30.8m

P16 10.0m 45m x 2.5m 4.4m 35.7m

5@60.0 P17 10.0m 45m x 2.5m 4.6m 37.6m

=300.0m P18 10.0m 45m x 2.5m 4.8m 36.0m

P19 9.5m 45m x 2.5m 4.5m 36.9m

P20 9.5m 45m x 4.0m 4.8m 35.8m

P21 9.5m 45m x 2.5m 4.8m 34.4m

5@60.0 P22 9.0m 45m x 2.5m 4.5m 29.9m

=300.0m P23 9.0m 45m x 2.5m 4.7m 27.6m

P24 9.0m 45m x 2.5m 4.9m 26.7m

P25 8.5m 4.5m x_4.0m |Coc dng thép 11m 4.7m 27.0m

P26 8.5m 45m x 2.5m ' 4.7m 27.4m

5@60.0 P27 8.5m 45m x 2.5m 4.9m 25.2m

=300.0m P28 8.5m 45m x 2.5m 5.1m 27.8m

P29 8.5m 45m x 2.5m 5.3m 28.7m

P30 8.5m 45m x 4.0m 5.5m 32.4m

P31 8.5m 45m x 2.5m 5.4m 23.7m

5@60.0 P32 8.5m 45m x 2.5m 5.4m 25.7m

=300.0m P33 8.5m 4.5m x 2.5m 5.3m 20.9m

P34 8.5m 45m x 2.5m 5.1m 22.8m

P35 8.5m 45m x 4.0m 5.0m 34.1m

P36 9.0m 45m x 2.5m 5.2m 27.8m

P37 9.0m 45m x 2.5m 5.0m 29.1m

5@60.0=300.0m P38 9.0m 45m x 2.5m 4.9m 24.1m

P39 9.5m 45m x 2.5m 5.2m 22.6m

P40 9.5m 45m x 4.0m 5.1m 33.0m

P41 9.5m 45m x 2.5m 4.8m 28.0m

5@60.0 P42 9.5m 45m x 2.5m 4.6m 29.0m

=300.0m P43 10.0m 45m x 2.5m 5.0m 22.1m

P44 10.0m 45m x 2.5m 4.8m 21.8m

P45 10.0m 45m x 4.0m 4.7m 23.3m

P46 10.5m 45m x 2.5m 4.9m 25.6m

4@60.0+58.36 P47 10.5m 45m x 2.5m 4.7m 34.8m

=298.36m P48 10.5m 45m x 2.5m 4.6m 28.0m

P49 10.5m 45m x 2.5m 4.4m 28.1m

P50 15.0m 45m x 2.5m 8.8m 22.6m
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Bang 8.4.7-3 Danh muc kich thuéc ctia Két cau phan dwéi (2/2)

oot Coo B day ciia I6p
Nhip clia Két So‘hleukket Tong chidu | . - cai tao B? d?y cua Ic’yp
x A 4 cau phan - Kich thwéc cua 2 o .. .| coket (T day
cau phan trén » cao cua tru . Kiéu coc  |Puong kinh [ (Tlr day clia bé N
dudi cot cla bé coc)
coc)
P50 15.0m 4.5m x 4.0m 8.8m 22.6m
P51 15.0m 4.5m x 2.5m 8.6m 22.9m
5@60.0 P52 155m | 45m x 2.5m 9.0m 23.4m
=300.0m P53 155m | 45m x 2.5m 9.0m 23.4m
P54 15.0m 4.5m x 2.5m 8.6m 23.8m
P55 15.0m 45m x 4.0m |Coc éngthép| 1.1m 8.8m 27.5m
P56 15.0m 4.5m x 2.5m 8.8m 28.6m
fgzgggiggogz P57 15.0m 45m x 2.5m 9.0m 20.5m
m P58 14.5m 4.5m x 2.5m 8.7m 11.9m
P59 14.5m 4.5m x 2.5m 8.9m 13.6m
P60 14.0m 4.5m x 4.0m 8.6m 22.0m
52.98+3@60.0 P61 14.0m 4.5m x 2.5m
+52 98=285.96 P62 14.0m 4.5m x 2.5m
m P63 14.0m 4.5m x 2.5m
P64 13.5m 45m x 2.5m
P65 13.5m 4.5m x 4.0m
52.98+3@60.0 P66 13.5m 4.5m x 2.5m
+52 98=285.96 P67 13.0m 4.5m x 2.5m
m P68 13.0m 4.5m x 2.5m [Coc khoan nhoif 1.5m - -
P69 13.0m 4.5m x 2.5m
P70 14.0m 4.5m x 4.0m
52.98+3@60.0 P71 15.0m 4.5m x 2.5m
+52 98=285.96 p72 16.5m 4.5m x 2.5m
m P73 18.5m 4.5m x 3.5m
P74 20.0m 4.5m x 3.5m
Main Bridge
P79 20.0m 4.5m x 4.0m
P80 19.0m 4.5m x 3.5m b oc khoan nhd 1.5m ) )
54.8+3@60.0 P81 17.0m 4.5m x 3.5m[" '
+54.8=289.6m P82 17.0m 45m x 3.5m
P83 13.5m 4.5m x 3.5m 7.3m 7.3m
P84 10.5m 4.5m x 4.0m 5.9m 5.9m
P85 8.5m 4.5m x 3.5m A . 1.1m 5.3m 5.3m
54.8+2@60.0 P86 75m | 4.5m x 3.5m |00 ongthep 5.8m 5.8m
+54.8=229.6m P87 6.0m 45m x 3.5m 5.2m 5.2m
A2 8.0m 4.5m x 4.0m 0.8m 3.7m 3.7m

Ngudn: Doan Nghién ctu
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8.4.7.2 Tao nhém cua Tru
Bang 8.4.7-4 Tao nhém ctia Try

2 < | Téngchiéu | Kichthuéc A A Tru dai dién cho
Kiéu s6 NN A Kiéu coc Sotru P )
cao clla cét clia cot tinh toan
Kiéu1 6.0m 7.8x2.5 P1 P1
Kiéu2 6.0m 7.8x3.5 P87 P87
Kiéu3 10.5m P11.P12.P13.P14.P46.P47.P48.P49 P14
Kiéu4 7.5m P2 P2
Kiéus 8.5m P3.P4.P6.P26.P27.P28.P29.P31.P32.P33.P34P4,P29,P31
Kiéu6 9.0m P7.P22.P23.P24.P36.P37.P38 P36
Kiéu7 9.5m 45%x25 P8.P19.P39.P41.P42 P41
Kiéu8 10.0m P9.P16.P17.P18.P21.P43.P44 P9,P16,P21
Kiéu9 14.5m P58.P59 P59
Kiéu10 15.0m . P51.P54.P56.P57 P54,P56
= Coc ong thép
Kiéu11 15.5m P52.P53 P52
Kiéu12 7.5m P86 P86
Kiéu13 8.5m 4.5x3.5 P85 P85
Kiéu14 13.5m P83 P83
Kiéu15 8.5m P5.P25.P30.P35 P5,P25,P30,P35
Kiéu16 9.5m P20.P40 P20,P40
Kiéu17 10.0m P15.P10.P45 P10,P15,P45
- 4.5%x4.0
Kiéu18 10.5m P84 P84
Kiéu19 14.0m P60 P60
Kiéu20 15.0m P50.P55 P50,P55
Kiéu21 13.0m P67.P68.P69 P69
Kiéu22 13.5m P64.P66 P66
- 45%x25
Kiéu23 14.0m P61.P62.P63 P61
Kiéu24 15.0m P71 P71
Kiéu25 16.5m P72 P72
Kiéu26 17.0m P81.P82 P81,P82
Kiéu27 18.5m 45x35 | Coc khoan nhdi|P73 P73
Kiéu28 19.0m P80 P80
Kiéu29 20.0m P74 P74
Kiéu30 13.5m P65 P65
Kiéu31 14.0m P70 P70
- 4.5%x4.0
Kiéu32 20.0m P79 P79
Kiéu33 21.5m P75 P75

Ngudn: Doan Nghién ctu
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8.4.7.3  B& tri cbt thép cho tirng kiéu try
Bang 8.4.7-5 Danh muc cét thép cho tirng kiéu Tru (1/2)

Kiéu3 Kiéu4 Kiéus Kiéu7
Bé day tai mdi néi 35 35 35 35
Kich thudc Chiéu dai treo 1.65 1.65 1.65 1.65
be rong 25 25 25 25
am ngan| at trén D32-12nos D32-12nos D32-12nos D32-12nos
Mat dudi D20-12nos D20-12nos D20-12nos D20-12nos
Bé mat D22-13nos D22-13nos D22-13nos D22-13nos
Khéng cat D20-4nos-ctc200 | D20-4nos-ctc200 D20-4nos-ctc200 | D20-4nos-ctc200
Kich thuee | —Metbang 45x25 45x25 45x25 2.5x25
chiéu cao 8.0 5.0 6.5 7.0
cot Cét thép phuong doc D22 ctc125 D16 ctc125 D16 ctc125 D20 ctc125
’ phuong ngang D22 ctc250 D16 ctc250 D16 ctc250 D20 ctc250
Cétthep phuong doc D16-10nos D16-7nos D16-7nos D16-7nos
phuong ngang D16-4nos D16-4nos D16-4nos D16-4nos
Kich thuec Mé'f béng 11.0x11.0 11.0x11.0 11.0x11.0 11.0x11.0
Bé day 25 25 25 25
Xt bea 1 D30ctc250 D30ctc250 D30ctc250 D30ctc250
Mat trén > - - - -
eo phuong dq .. o 1 D35ctc125 D35ctc125 D35ctc125 D35ctc125
Mét dudi > - - - -
Be coc Khang cat D16-10n0s-ctc500D16-10nos—ctc500) 516-10n0s-ctc500ID16-10n0s-ctc500)
Xt bea 1 D30ctc250 D30ctc250 D30ctc250 D30ctc250
Mét trén > - - - -
o phuong hg Mt dui ; D35c}c125 D35c}c125 D350_10125 D350_10125
Khang c3t D16-10nos-ctc500D16-10nos-ctc500; D16-10n0s-ctc500D16-10n0s-ctc500
Kiéu10 Kiéu11 Kiéu13 Kiéu14
B& day tai méi néi 35 35 35 35
Kich thudc Chiéu dai treo 1.65 1.65 1.65 1.65
be rong 25 25 35 35
am ngan| at trén D32-12nos D32-12nos D32-18nos D32-18nos
Mat dudi D20-12nos D20-12nos D20-18nos D20-18nos
Bé mat D22-13nos D22-13nos D22-13nos D22-13nos
Khang cat D20-4nos-ctc200 | D20-4nos-ctc200 D20-4nos-ctc200 | D20-4nos-ctc200
Kich thuéc Mé'g bing 4.5x2.5 4.5x2.5 4.5x3.5 4.5x3.5
chiéu cao 12.5 13.0 6.0 11.0
cot Cét thep phuong doc D35 ctc125 D35 ctc125 D16 ctc125 D16 ctc125
i phuong ngang D35 ctc250 D35 ctc250 D16 ctc250 D16 ctc250
Cét thép phuong doc D16-7nos D16-7nos D16-7nos D16-7nos
phuong ngang D16-4nos D16-4nos D16-5n0s D16-5nos
Kich thuéc Mé'g bing 11.0x11.0 11.0x11.0 11.0x11.0 11.0x11.0
Bé day 25 25 25 25
Xt bea 1 D30ctc250 D30ctc250 D30ctc250 D30ctc250
Mét trén > . . . -
eo phuong dq .. o 1 D38ctc125 D38ctc125 D35ctc125 D38ctc125
Mat dudi > - - - -
Be coc Khang cat D16-10n0s-ctc500D16-10n0s-ctcs0 D16-10n0s-Ctc500ID16-10n0s-ctc500)
Xt bea 1 D30ctc250 D30ctc250 D30ctc250 D30ctc250
Mat trén > - - - -
o phuong hg Mt dudi ; D35ctc125 D35ctc125 D35ctc125 D35ctc125
Khang cat D16-10n0os-ctc500D16-10nos-ctc500 [D16-10n0s-ctc500D16-10n0s-ctc500
Kiéu17 Kiéu18 Kiéu20 Kiéu21
B& day tai méi ndi 35 35 35 35
Kich thudc Chiéu dai treo 1.65 1.65 1.65 1.65
bé réng 4 4 4 25
am ngan| Mt trén D32-19nos D32-19n0s D32-19nos D32-12nos
Mat dudi D20-19nos D20-19nos D20-19nos D20-12nos
Bé& mat D22-13nos D22-13nos D22-13nos D22-13nos
Khang cat D20-4nos-ctc200 | D20-4nos-ctc200 D20-4nos-ctc200 | D20-4nos-ctc200
Kich thugc Mét bang 4.5%4.0 4.5%4.0 4.5%4.0 4.5x2.5
chiéu cao 75 8.0 125 10.5
Cot Cétthep phuong doc D16 ctc125 D16 ctc125 D16 ctc125 D32 ctc125
i phuong ngang D16 ctc250 D16 ctc250 D16 ctc250 D32 ctc250
Cétthep phuong doc D16-7nos D16-7nos D16-7nos D16-7nos
phuong ngang D16-5n0s D16-5nos D16-5n0s D16-4nos
Kich thuéc Mé'g bing 11.0x11.0 11.0x11.0 11.0x11.0 10.5x10.5
Beé day 25 25 25 25
Xt bea 1 D30ctc250 D30ctc250 D30ctc250 D28ctc125
Mét trén > N N - -
eo phuong d Mt dusi 1 D35ctc125 D35ctc125 D38ctc125 D32ctc125
Ba coc : 2 - - - D32ctc125
vy Khéng cat D16-10nos-ctc500D16-10nos-ctc50Q [D16-10n0s-ctc500D25-21nos-ctc500
Xt bea 1 D30ctc250 D30ctc250 D30ctc250 D25ctc125
Mét trén > - - - -
o phuong hg Mt dudi 1 D35ctc125 D35ctc125 D35ctc125 D32ctc125
i 2 - - - D32ctc250
Khang cat D16-10nos-ctc500D16-10nos-ctc50Q [D16-10n0os-ctc500D25-21nos-ctc500;
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Bang 8.4.7-6 Danh muc cét thép cho tirng kiéu Tru (1/2)

Kiéu22 Kiéu23 Kiéu24 Kiéu25 Kiéu26 Kiéu27 Kiéu28
B& day tai méi ndi 35 35 35 35 35 35 35
Kich thuéc Chiéu dai treo 1.65 1.65 1.65 1.65 1.65 1.65 1.65
bé réng 25 25 25 35 35 35 35
am ngan| Mat trén D32-12nos D32-12nos D32-12nos D32-18nos D32-18nos D32-18nos D32-19nos
Mat dudi D20-12nos D20-12nos D20-12nos D20-18nos D20-18nos D20-18nos D20-19nos
Bé& mat D22-13nos D22-13nos D22-13nos D22-13nos D22-13nos D22-13nos D22-13nos
Khang cat D20-4nos-ctc200 | D20-4nos-ctc200 | D20-4nos-ctc200 [ D20-4nos-ctc200 | D20-4nos-ctc200 | D20-4nos-ctc200 | D20-4nos-ctc200
Kich thugc Mé’f bang 4.5x2.5 4.5x2.5 4.5x2.5 4.5x3.5 4.5x3.5 4.5x3.5 4.5x3.5
chiéu cao 11.0 11.5 12.5 14.0 14.5 16.0 16.5
cot Cét th ép phuong doc D32 ctc125 D35 ctc125 D35 ctc125 D25 ctc125 D25 ctc125 D32 ctc125 D32 ctc125
i phuong ngang D32 ctc250 D35 ctc250 D35 ctc250 D25 ctc250 D25 ctc250 D32 ctc125 D32 ctc125
Cét thép phuong doc D16-7nos D16-7nos D16-7nos D16-7nos D16-7nos D16-7nos D16-7nos
phuong ngang D16-4nos D16-4nos D16-4nos D16-5nos D16-5n0s D16-5n0s D16-5nos
Kich thuéc Mé'g bing 10.5x10.5 10.5x10.5 10.5x10.5 10.5x14.25 10.5x14.25 10.5x14.25 10.5x14.25
Beé day 25 25 25 25 25 25 25
Mt trén ; D28ctc125 D28ctc125 D28ctc125 D32ctc125 D32ctc125 D32ctc125 D32ctc125
eo phuong d Mt dudi 1 D32ctc125 D32ctc125 D32ctc125 D38ctc125 D38ctc125 D38ctc125 D38ctc125
Ba coc : 2 D32ctc125 D32ctc125 D32ctc125 D38ctc125 D38ctc125 D38ctc125 D38ctc125
vy Khang cat [D25-21nos-ctc500D25-21nos-ctc500D25-21nos-ctc500D25-10n0s-ctc250D25-10n0s-ctc250D25-10n0s-ctc250D25-10nos-ctc250)
Mt trén ; D25ctc125 D25ctc125 D25ctc125 D32ctc125 D32ctc125 D32ctc125 D32ctc125
po phuong ng: Mt dudi 1 D32ctc125 D32ctc125 D32ctc125 D32ctc125 D32ctc125 D32ctc125 D32ctc125
i 2 D32ctc250 D32ctc250 D32ctc250 D32ctc125 D32ctc125 D32ctc125 D32ctc125
Khang cat [D25-21n0s-ctc500D25-21nos-ctc500D25-21nos-ctc500D25-14n0os-ctc500D25- 14nos-ctc500D25-14n0s-ctc500D25-14nos-ctc500)
Kiéu29 Kiéu30 Kiéu31 Kiéu32 Kiéu33
Bé day tai méi ndi 35 35 35 35 35
Kich thudc Chiéu dai treo 1.65 1.65 1.65 1.65 1.65
bé réng 35 4 4 4 4
am ngary Mat trén D32-19nos D32-19nos D32-19nos D32-19nos D32-19nos
Mat dudi D20-19nos D20-19nos D20-19nos D20-19nos D20-19nos
B& mat D22-13nos D22-13nos D22-13nos D22-13nos D22-13nos
Khang cit D20-4nos-ctc200 | D20-4nos-ctc200 | D20-4nos-ctc200 [ D20-4nos-ctc200 | D20-4nos-ctc200
Kich thugc Maf.lz bing 4.5x3.5 4.5%4.0 4.5%4.0 4.5%4.0 4.5x4.0
chiéu cao 17.5 11.0 115 175 19.0
Cot cét thep phuong doc D32 ctc125 D16 ctc125 D16 ctc125 D32 ctc125 D32 ctc125
i phuong ngang D32 ctc125 D16 ctc125 D16 ctc125 D32 ctc125 D32 ctc125
Cétthep phuong doc D16-7nos D16-7nos D16-7nos D16-7nos D16-7nos
phuong ngang D16-5nos D16-5nos D16-5n0s D16-5nos D16-5nos
Kich thuec Mé'g bang 10.5x14.25 10.5x10.5 10.5x10.5 10.5x14.25 10.5x14.25
Beé day 25 25 25 25 25
Xt bea 1 D32ctc125 D28ctc125 D28ctc125 D32ctc125 D32ctc125
Mét trén > - - - - -
eo phuong d Mt dusi 1 D38ctc125 D32ctc125 D32ctc125 D38ctc125 D38ctc125
Ba coc : ] 2 D38ctc125 D32ctc125 D32ctc125 D38ctc125 D38ctc125
A Khang cat  |D25-10nos-ctc250D25-21nos-ctc500D25-21nos-ctc500D25-10nos-ctc250D25-10nos-ctc250)
Xt bea 1 D32ctc125 D25ctc125 D25ctc125 D32ctc125 D32ctc125
Mét trén > . . . . -
po phuong ng: Mt dudi 1 D32ctc125 D32ctc125 D32ctc125 D32ctc125 D32ctc125
i 2 D32ctc125 D32ctc250 D32ctc250 D32ctc125 D32ctc125
Khang cit D25-14n0s-ctc500D25-21nos-ctc500D25-21nos-ctc500D25-14nos-ctc500D25- 14nos-ctc500

Ngudn: Doan Nghién ctu

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-248



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

8.4.7.4 Thiét ké méng cho Cau dan
(1) Coc bng thép (A1~P60,P83~A2)
1) Vatliéu sir dung
1-1. Coc 6ng thép
a) Cac dic tinh va gigi han ing suat caa Ong thép

Bang 8.4.7-7 Céc déc tinh va gi¢i han rng suat ctia Ong thép duwgc sir dung

Kidy Cudng do chay fy| Cwéng do kéo fu | Mé dun dan hdi d st dung
(Mpa) (Mpa) (Mpa)
Cép SKK400 235 400 200000 o
Cép SKK490 315 490 200000
Ngudn: Doan Nghién ctu
b) Bé day cua Coc 6ng thép
Bang 8.4.7-8 Bién dd bé day va bé day st dung
Puong kinh (mm) bé& day (mm) bé day d& str dung (mm)
400 9~12
500 9~14
600~ 800 9~16 12
900~ 1100 12~19 12

1200~ 1400 14~22

1500~ 1600 16~25

1800~ 2000 19~25

Ngudn: Doan Nghién ctu
) Thiét ké do day ri sét du tinh
Bang 8.4.7-9 Thiét ké do day ri sét dy tinh
Pé trong dat RUi ro trye tiép trong mai trwedng nwéc man
D6 day an mon dy tinh 2mm 7mm

Ngudn: Doan Nghién ctu

1-2. Bé tong cho mii coc

Bé tong . o ck=28N/mm2
1-3. Cét thép
Cbt thép : SD345
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2) Diéu kién hién truong
2-1. Diéu kién dia chét
Tham khao Phan 8.1.4.1
2-2. Lép tinh toan luc kéo xudng
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3) Két qua coc dng thép
a) Kiéu éng thép
Coc bng thép phan loai nhu sau;
Bang 8.4.7-10 Kiéu coc éng thép

N Buong Chidu dai coc Bién d6 16p SLC B& day
Kiéu Tru kinh (m) (twr dinh cda coc) (mm)
_ (m) (m)
Kigu1-1 P58 0.0
Kidu1-2 P57 1100 37.0 0.0 12.0
Kigu1-3 P3 0.0
Kiguz P5 1100 38.0 0.0 12.0
Kigu3-1 P59 0.0
Kigu3-2 P84 0.0
Kigu3-3 P4 0.0
e Sos 1100 39.0 o) 12.0
Kigu3-5 P6 0.0
Kigu3-6 P2 0.0
= P60 0.0
Kicu4 P83 1100 40.0 0.0 12.0
Kidud-2 P87 0.0
P50 0.0
Kiéu6-5 P51 0.0
P52 0.0
P31 0.0
L Pl 0.0
Kiéus-1 e 1100 42.0 o) 12.0
P38 0.0
Kidu6-2 P46 0.0
Kigu6-3 P36 0.0
Kigu6-4 P35 0.0
~ Pa4 0.0
Kieu7-1 Pa3 0.0
P39 0.0
Kiéu7-2 P34 0.0
P45 0.0
Kieu7-3 P24 1100 43.0 0.0 12.0
Kiéu7-4 PS5 0.0
P41 0.0
= P56 0.0
Kiéu7-5 Paz 0.0
Kigu7-6 P40 0.0
Kidu7-7 P20 0.0
Kigus-1 P11 0.0
Kigus-2 P27 0.0
Kigus-3 P23 0.0
~ P29 1100 44.0 0.0 12.0
Kiéu8-4 P37 0.0
Kigus-6 P21 0.0
Kigus-7 P18 0.0
P9 0.0
Kiéuo-1 P8 0.0
P53 0.0
Kigu9-2 P10 0.0
~ P32 1100 45.0 0.0 12.0
Kiéu9-3 Pia 0.0
Kiguo-4 P25 0.0
Kigu9-5 P28 0.0
Kigu9-7 P47 0.0
Kiéu10-1 P33 0.0
Kiéu10-2 P7 0.0
Kiéu10-3 P26 0.0
P13 0.0
Kiéu10-4 P48 0.0
P49 1100 46.0 0.0 12.0
Kiéu10-5 P12 0.0
Kigu10-8 P22 0.0
Kigu10-9 P30 0.0
Kigu10-6 P19 0.0
Kiéu10-7 P17 0.0
Kiéu11-1 P15 0.0
Kiéu11-2 P16 1100 4r.0 0.0 12.0
Kigu12-1 P86 1100 49.0 0.0 12.0
Kigu13-1 Al 800 36.0 25.0 12.0
Kigu14-1 A2 800 41.0 25.0 12.0

Ngudn: Poan Nghién ctu
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b) Chiéu dai coc éng thép
Bang 8.4.7-11 Danh muc coc éng thép (1/2)

Sé két céu phan dudi Al P1 P2 P3 P4 PS5 P6 P7 P8 P9 | P10 | P11 | P12 | P13 | P14 | P15 | P16 | P17 | P18

Buong kinh cla coc (m) 08 | 11| 11 11 ] 11 11 ] 11 11 ] 11 11 ] 11| 11 11 ] 11 11 ] 11 11 11 11

Bé day coc (mm) 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

Chiéu di coc (m) 36.0 | 42.0 | 40.0 | 37.0 | 39.0 [ 38.0 | 39.0 | 46.0 | 45.0 | 45.0 | 45.0 [ 44.0 | 46.0 | 46.0 | 45.0 | 47.0 | 47.0 | 46.0 | 44.0

B& day lop cb két

PRSI 24.7 | 23.8 [30.7 | 25.9 | 23.4 | 26.8 | 29.7 | 26.1 | 23.1 | 23.1 | 23.9 | 23.9 | 28.9 | 28.0 | 26.2 | 30.8 | 35.7 | 37.6 | 36.0
(Ttr day cla bé coc)

Bién d6 coc SL (m) 25.0 [24.0 | 31.0 [ 26.0 | 23.0 | 27.0 | 30.0 [ 26.0 | 23.0 [ 23.0 | 24.0 | 24.0 | 29.0 | 28.0 | 26.0 | 31.0 | 36.0 | 38.0 | 36.0
Séluong coc (chiéc) 44 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Binh coc -0.53 (-1.84 |-2.62 (-2.90 |-2.18 |-1.60 |-0.74 |-0.62 |-0.63 |-0.77 |-0.67 |-0.96 |-0.99 [-1.15 |-1.33 |-1.13 |-1.19 [-1.37 |-1.55
Bbay bé coc -0.68 [-1.99 [-2.77 |-3.05 |-2.33 |-1.75 |-0.89 |-0.77 |-0.78 |-0.92 |-0.82 |-1.11 |-1.14 |-1.30 |-1.48 |-1.28 |-1.34 |-1.52 |-1.70
bay coc -36.53 |-43.84 |-42.62 |-39.90 |-41.18 [-39.60 |-39.74 |-46.62 |-45.63 [-45.77 |-45.67 |-44.96 |-46.99 |-47.15 |-46.33 |-48.13 (-48.19 |-47.37 |-45.55
Sé khoan BP-1|BP-2 | BP-3 | BP-4 | BP-5 | BP-6 | BP-7 | BP-8 | BP-9 [BP-10|BP-11|BP-12|BP-13|BP-14(BP-15|BP-16|BP-17|BP-18|BP-19
Tén cla l&p dém 10B | 12B | 10B | 10B | 10B | 10B | 10B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B

D6 sau clia lép dém (m) -29.0 [-40.0 [-34.0 [-29.0 |-30.0 |-34.0 |[-31.0 (-38.0 |-37.0 |-41.8 |-42.0 |-41.9 |-43.2 |-43.3 |-43.2 |-45.1 |-44.7 |-44.1 |-42.4

Chiéu dai gén vao lop d&ém (m) 75 | 38 | 86 [109|11.2 |56 |87 |86 |86 | 40 |37 [31 |38 |38 |31 30 | 35 |32 |31

Heé sé xac dinh chiéu dai va sé
coc

S6 két céu phén duoi P19 | P20 | P21 | P22 | P23 | P24 | P25 | P26 | P27 | P28 | P29 | P30 | P31 | P32 | P33 | P34 | P35 | P36 | P37

Buéng kinh cda coc (m) 11 ] 11| 11 11 ] 11 11 ] 11 11 ] 11 11 ] 11| 11 11 ] 11 11 ] 11 11 11 11

Bé day coc (mm) 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

Chiéu di coc (m) 46.0 | 43.0 | 44.0 | 46.0 | 44.0 | 43.0 | 45.0 | 46.0 | 44.0 [ 45.0 [ 44.0 | 46.0 | 42.0 | 45.0 | 46.0 | 43.0 | 42.0 | 42.0 | 44.0

B& day lop cb két

PR 36.9 | 35.8 [34.4 |29.9 | 27.6 | 26.7 | 27.0 | 27.4 | 25.2 | 27.8 | 28.7 | 32.4 | 23.7 | 25.7 | 20.9 | 22.8 | 34.1 [ 27.8 | 29.1
(Ttr day cla bé coc)

Bién d6 coc SL (m) 37.0 [ 36.0 | 34.0 [30.0 | 28.0 | 27.0 | 27.0 [ 27.0 | 25.0 [ 28.0 | 29.0 | 32.0 | 24.0 | 26.0 | 21.0 | 23.0 | 34.0 | 28.0 | 29.0
Séluong coc (chiéc) 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Binh coc -1.23 |-1.53 |-1.59 (-1.27 |-1.45 |-1.63 |-1.43 (-1.49 |-1.67 |-1.85 |-2.02 |-2.25 |-2.15 [-2.11 |-2.00 |-1.83 |-1.78 |-1.97 |-1.79
Bbay bé coc -1.38 (-1.68 |-1.74 |-1.42 |-1.60 |-1.78 |[-1.58 |-1.64 |-1.82 |-2.00 [-2.17 |-2.40 |-2.30 [-2.26 |-2.15 |-1.98 |-1.93 |-2.12 |-1.94
bay coc -47.23 |-44.53 | -45.59 |-47.27 | -45.45 (-44.63 |-46.43 |-47.49 |-45.67 [-46.85 |-46.02 |-48.25 |-44.15 |-47.11 |-48.00 |-44.83 (-43.78 |-43.97 |-45.79
Sé khoan BP-20|BP-21|BP-22|BP-23|BP-24|BP-25|BP-26|BP-27|BP-28|BP-29|BP-30|BP-31|BP-32|BP-33|BP-34|BP-35|BP-36|BP-37|BP-38
Tén cla l&p dém 12B|12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B

D6 sau clia lép dém (m) -43.3 (-41.5 |-42.2 (-43.0 |-41.9 (-40.9 |-42.5 |-43.6 |-42.1 |-43.6 |-42.1 |-42.8 |-40.4 |-43.4 |-44.2 |-40.9 |-40.3 |-40.3 |-41.9

Chiéu dai gén vao lop dém (m) 39 [ 30 | 34 | 43 |35 |37 |40 |39 |36 |33 |39 |54 38|37 |38 )39 |34 (3639

Heé sé xac dinh chiéu dai va sé

coc @ a,b a,b a,b b a,b a,b b a,b a,b a,b a,b b a,b a,b a,b a,b a,b a,b a,b

3 Ghi chi:
(1) Hé sé xac dinh
a: Chidu dai xuyén téi thidu vao Iop dém (Coc éng thép:3.0m,Coc khoan nhdi:1.5m)
b : Strc khang bén

¢ : Chuyén vi theo phurong ngang

d: Chi sbxac dinh chuyén vi bén

Ngudn: Poan Nghién ctu

Oriental Consultants Co., Ltd., Nippon Koei Co., Ltd.,
PADECO Co., Ltd. and Japan Bridge & Structure Institute Inc.

8-252



NGHIEN O U THET KE CHITET \VE DU’ AN XAY DU'NG HA TANG CANG LACH HUYEN TAI VET NAM
BAO CAO CUOI CUNG

Bang 8.4.7-12 Danh muc coc 6ng thép (2/2)

Sé két céu phan dudi P38 | P39 | P40 | P41 | P42 | P43 | P44 | P45 | P46 | P47 | P48 | P49 | P50 | P51 | P52 | P53 | P54 | P55 | P56

Buéng kinh cda coc (m) 11 ] 11| 11 11 ] 11 11 ] 11 11 ] 11 11 ] 11| 11 11 ] 11 11 ] 11 11 11 11

Bé day coc (mm) 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Chiéu dai coc (m) 42.0 | 43.0 | 43.0 [ 43.0 | 43.0 | 43.0 | 43.0 | 43.0 | 42.0 [ 45.0 | 46.0 | 46.0 | 42.0 | 42.0 | 42.0 | 45.0 | 42.0 | 43.0 | 43.0
(%é::yy;gz gg Ei) 24.1 (226 |33.0 [28.0 | 29.0 [ 22.1 |21.8 [23.3 |25.6 [34.8 [28.0 | 28.1 (22.6 | 229 (23.4 |23.4 |(23.8 |27.5 |28.6
Bién d6 coc SL (m) 24.0 [23.0 | 33.0 [28.0 | 29.0 | 22.0 | 22.0 [ 23.0 | 26.0 [ 35.0 | 28.0 | 28.0 | 23.0 [ 23.0 | 23.0 | 23.0 | 24.0 | 28.0 | 29.0
Sé lugng coc (chiéc) 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Binh coc -1.61 (-1.93 |-1.88 [-1.57 |-1.39 (-1.71 |-1.53 (-1.48 |-1.67 |-1.49 |-1.31 |-1.13 |-5.59 |-5.35 |-5.79 |-5.78 |-5.33 |-5.55 |-5.56
Bbay bé coc -1.76 (-2.08 |-2.03 (-1.72 |-1.54 |-1.86 |-1.68 |-1.63 |-1.82 |-1.64 |-1.46 |-1.28 |-5.74 |-5.50 |-5.94 |-5.93 |-5.48 |-5.70 |-5.71
bay coc -43.61 |-44.93 | -44.88 |-44.57 | -44.39 (-44.71 |-44.53 |-44.48 |-43.67 (-46.49 |-47.31 |-47.13 |-47.59 |-47.35 |-47.79 |-50.78 |-47.33 |-48.55 |-48.56
Sé khoan BP-39|BP-40|BP-41|BP-42|BP-43|BP-44|BP-45|BP-46|BP-47|BP-48|BP-49|BP-50|BP-51|BP-52|BP-53|BP-54|BP-55|BP-56|BP-57|
Tén cla l&p dém 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12A | 12A | 12B | 12B | 12B
D6 sau clia lép dém (m) -40.5 (-41.1 |-41.8 (-41.3 |-40.4 |-41.0 |-41.0 (-40.8 |-39.7 |-43.5 |-43.7 |-43.4 |-43.3 |-43.0 |-42.7 |-47.0 |-43.8 |-43.9 |-42.9

Chiéu dai gén véo 16p dém (m) | 3.1 39 | 31 33 | 40 | 37 35 | 37 39 | 30 36 | 38 | 43 | 44 | 51 38 | 35 | 46 | 57

Heé sé xac dinh chiéu dai va sé

coc @ a,b a,b a,b a,b b a,b a,b a,b a,b a,b a,b a,b b b b a,b a,b a,b a,b

Sé két céu phan dudi P57 | P58 | P59 | P60 | P83 | P84 | P85 | P86 | P87 | A2

Buong kinh clia coc (m) 1.1 1.1 1.1 1.1 1.1 11 11 11 11 0.8

Bé day coc (mm) 12 12 12 12 12 12 12 12 12 12

Chiéu di coc (m) 37.0 | 37.0 | 39.0 | 40.0 | 40.0 | 39.0 [ 39.0 | 49.0 | 40.0 | 41.0

B& day lop cb két

i s 205 (119 | 13.6 (22.0 | 224 |22.1 | 26.8 | 24.2 | 25.0 | 28.3
(Ttr day cla bé coc)

Bién d6 coc SL (m) 21.0 | 12.0 [ 14.0 | 22.0 [ 22.0 | 22.0 | 27.0 | 24.0 | 25.0 | 28.0

Sé lwgng coc (chiéc) 16 16 16 16 16 16 16 16 16 44
Binh coc -5.74 |-5.42 |-5.60 [-5.39 [-4.02 |-2.63 [-2.09 |-2.52 |-1.98 |-0.46

Dbay bé coc -5.89 |-5.57 [-5.75 |-5.54 |-4.17 |-2.78 |-2.24 |-2.67 |-2.13 |-0.61
Bay coc -42.74 |-42.42 | -44.60 |-45.39 |-44.02 |-41.63 [-41.09 |-51.52 |-41.98 (-41.46
Sbkhoan BP-58|BP-59|BP-60|BP-61|BP-87|BP-88|BP-89|BP-90|BP-91|BP-92

Tén cua lop dém 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B | 12B

D6 sau clia lép dém (m) -39.4 (-39.4 [-41.2 |-40.5 |-39.5 |-37.7 |-38.0 |-47.8 |-38.3 |-37.6

Chiéu dai gén vaolop dém (m) 33 [ 30 | 34 | 49 | 45 | 39 [ 31 |37 | 37 | 39

Heé sé xac dinh chiéu dai va sé

( ab | ab | ab b b ab | ab | ab | ab |bcd
coc

3 Ghi chi:
(1) Hé sé xac dinh
a: Chidu dai xuyén téi thidu vao Iop dém (Coc éng thép:3.0m,Coc khoan nhdi:1.5m)
b : Strc khang bén

¢ : Chuyén vi theo phurong ngang

d: Chi sbxac dinh chuyén vi bén

Ngudn: Poan Nghién ctu
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c) B tricoc
1. B6 tri coc cho tru

Ngudn: Poan Nghién ctru
Hinh 8.4.7-4 Bé tri coc cho try

2. B4 tri coc cho mé

Ngudn: Poan Nghién ctru
Hinh 8.4.7-5 B trj coc cho Md
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d) Chi tiét coc dng thép
1. Coc 6ng thép D=800mm (mb A2)

Ngudn: Poan Nghién ctru
Hinh 8.4.7-6 Coc éng thép D=800mm (md A2)
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2. Coc 6ng thép D=1100mm (P8,P9,P53)

Ngudn: Poan Nghién ctru
Hinh 8.4.7-7 Coc éng thép D=1100mm (P8,P9,P53)
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(2)  Coc khoan nhéi (P61~P75,P79~P82)
1) Vatliéu dugc s dung
1-1. Bé tong
Bé tong : o ck=30N/mm2
1-2. Cét thép
Cbt thép : SD345
2) Diéu kién dia chat
Tham khao Phan 8.1.4.1
3) Do sau xoi
Tham khao 8.1.5.3
4)  Két qua Coc khoan nhdi
a) Kiéu coc khoan nhdi
Coc khoan nhdi dwoc phan loai nhw sau;
Bang 8.4.7-13 Kiéu coc khoan nhéi

TYPE Pier Length |::f pile HumI.Jer |::f pile
mj nos)
Typel PG63.P67.PGB.PEY 38.0 ]
Typel PE1,P62 P64 PB5.PEE.PTT 39.0 ]
Type3 P70 400 g
Typed Pg2 38.0 12
Types P72 P73.P74.PT9.PE0, P51 39.0 12
Typeb P74 40.0 12
Ngudn: Poan Nghién ctru
b) B tri coc
Bé tri coc kiéu 1,2,3 Bé tri coc kiéu 4,5,6

Ngudn: Poan Nghién ctu
Hinh 8.4.7-8 B4 tri coc
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¢) Chiéu dai coc khoan nhoi

Bang 8.4.7-14 Danh muc Coc khoan nhdi

6 két céu phan durdi P61 | P62 | P63 | P6a | Pes | Pes | P67 | Pes | P69 | P70 | P71 | P72 | P73 | P74 | P75 | P79 | P80 | P81 | P2
Buongkinhctacos(m) | 15 | 15| 15 | 15 [ 15 | 15| 15 | 15| 15 | 15 [ 15| 15 | 15| 15| 15| 15| 15| 15| 15
Chigu dai coc (m) 39.0 | 39.0 | 38.0 | 39.0 | 39.0 | 39.0 [38.0 | 38.0 | 38.0 | 40.0 | 39.0 | 39.0 [ 39.0 [39.0 |40.0 [39.0 | 39.0 | 39.0 | 38.0
86 luong coc (chiée) 9|l 9| ool o|o|o]| o] oo o |2zl r|r]|12|i1n
Binh coc -5.42 |-5.60 |-5.78 | -5.46 |-5.75 | -5.78 |-5.46 |-5.61 |-5.33 | -5.77 |-5.49 | -5.33 | -5.65 |-5.47 | -5.63 |-4.03 |-4.48 |-4.16 |-5.84

By bé co 557 |-5.75 | -5.93 | -5.61 |-5.90 |-5.93 |-5.61 |-5.76 |-5.48 |-5.92 |-5.64 | 5.48 |-5.80 |-5.62 | -5.78 |-4.18 |-4.63 |-4.31 |-5.90

Bbay coc -44.42 |-44.60 |-43.78 |-44.46 |-44.75 |-44.78 |-43.46 (-43.61 |-43.33 (-45.77 |-44.49 |-44.33 |-44.65 |-44.47 (-45.63 |-43.03 (-43.48 |-43.16 |-43.84

6 khoan BP-62|BP-63|BP-64|8P-65|BP-66|BP-67|BP-68|8P-69|BP-70|BP-71|BP-72[BP-73|BP-74|BP-75|BP-76|BP-83|BP-84|BP-85|BP-86

Ten cta I6p dém 128 [ 128 | 128 | 128 | 128 | 128 | 128 | 128 | 12B | 128 | 128 | 12B | 128 | 12B | 128 | 12B | 12B | 12B | 128

Do sauclialop dem () [-41.0 |-40.4 |-40.0 |-40.4 |-42.2 |-42.9 |-40.0 |-39.6 |-40.3 |-42.2 |-40.7 |-41.1 |-41.5 |-40.3 |-41.0 |-38.6 |-40.5 [-40.2 |-39.5
Chidu dai gén vaolop dem )| 34 | 42 | 37 | 40 | 25 | 19 [ 35 |40 |30 |35 |38 |33 |32 |41 |46 |44 |30 |30 |24

He 6 xéc di::C7rfié” giwassl ol oyl sl b bbb ] b6 | b | b |be]|be|belbelbe]|be]be|bed

¥ Ghi chi:
(1) Hé sé xac dinh
a: Chidu dai xuyén téi thidu vao I6p dém (Coc éng thép:3.0m,Coc khoan nhdi:1.5m)
b : Strc khang bén
¢ : Chuyén vi theo phurong ngang

d: Chi sbxac dinh chuyén vi bén

Ngudn: Doan Nghién ctu
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