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WITH FRONT SHEET PILE WALL IN COMBINATION WITH RELIEVING
PLATFORM
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Tém tit

Két cdu bén cir triede cau sau két hop ban giam
tai da dwoc s dung kha ph(f bién & mét s6 nuéc
nhw Nga, My, Anh, Durc, Nhdt Ban, Nauy, Bi, ...
Trong thoi gian gan ddy, mét loat cdc cong trinh
bén cang dwoc thiét ké va thi cong 6 nwde ta da
ding loai két cau bén nay. Ching thé hién kha
nhiéu wu viét trong mot $6 diéu kién cu thé. Tuy
nhién, céng tac tinh todn két cdu cau tau nay
trong qud trinh thiét ké van thwong gdp mét s6
khé khan. Do dé, bai bdo dé cdp dén viéc phin
tich két cdau bang phwong phap PTHH dua trén
viéc itng dung phan mém thwong mai chuyén
dung ¢6 ¥ nghia khoa hoc tét. Pién hinh la viéc
vng dung phan mém PLAXIS dé phan tich két
cau, ddy la phan mém chuyén dung da dwoc sir
dung khd tién ich va té ré thé manh trong phdin
tich cac bai todn tiwong tdc giita két cau va nén
dat. Két qua tinh todn cé thé so sanh véi két qua
tinh todn thiét ké truyén thong dé danh gia do
tin cdy va kip thoi nhdn biét cac bo phdn xung
quanh két cdu chinh dé kip thoi hiéu chinh thiét
ké két cdau dam bao phit hop véi thuc tién.

Tir khéa: Bén cang, ban giam tdi, bén bé coc cao,
bén tuong ctr, bén tau, Plaxis 2D.

Abstract

The open-type quay with front sheet pile wall in

combination with relieving platform have been
used quite commonly in some countries such as
Russia, USA, UK, Germany, Japan, Norway,
Belgium, etc. Recently, a series of port projects
designed and constructed in our country have
used this type of quay wall structures. They show
quite a lot of superiority in some specific
conditions. However, during the design and
appraisal process, many difficulties have arisen,
especially structural calculations. Thus, this

paper presents a structural analysis by using the

finite element technique based on PLAXIS 2D.
This is a specialized software that has been used
quite conveniently and shows its strengths in
analyzing  interaction  problems  between
structure and foundation. Finally, a comparative
study is performed between internal force results
obtained from Plaxis 2D and tradinional method
to validate the structural design of the quay wall
in order to be suitable with the practical

condition.

Keywords: Port, relieving platform, open-type
quay, sheetpile wall, wharfi, Plaxis 2D.

1. Pit van dé

O Viét Nam hién nay, bén cau tau duoc sir dung
phé bién boi dia cht kha yéu. Két cdu nay co6 mat hau
nhu & khip cac cang nude ta va duge xép vao loai giai
phap két ciu kha thi nhét [1], [2]. S¢ di c6 duge uvu
viét nay boi 18 két cdu cau tau co nhitng dic diém ndi
bét sau:

- La mot loai két cAu nhe, tén it vat licu xay duyng
s0 voi cac loai két cdu bén trong lyc, tham chi it hon
ca so v6i két cAu bén tudng cir va bén mai nghiéng;

- Két cAu cdu tau mang tinh chat cong nghiép cao;
cac cau kién dugc ché tao béng cac cong nghé cao,
hién dai, lién tuc dugc cai tién;

- Cau tau dai cao 1a két ciu bén dé thi cong, moi
cong doan chinh dugc thyuc hién trén cac phuong tién
ndi (tau déng coc, ponton ché céc thiét b vat lidu);

- Thé 6n dinh cia cau tau dai cao dugc tao boi ma
sat gitra coc va dat va sirc chdng (ap luc bi dong) cua
dt, ddc biét dbi véi cac cang nude sau khi chiu tac
dung cua tai trong soéng, gio, dong chay 16n thi cac coc
gop phan 1am giam 4p lyc ngang tham chi ca ap luc
day nodi cia song.

Do d6, cau tau van luén dung vao hang céac giai
phap duoc chon. Trong d6, Két ciu bén cau tau cir
trude cau sau két hop ban giam tai 13 giai phap dwoc
nhiéu don vi quan tam.
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2. Tinh hinh sir dung loai két ciu bén ciu tau
cir trwde cau sau tai Viét Nam
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Hinh 2. Két céu bén é cing Civa Lo - Nghé An [3]

O Viét Nam, két ciu ctr trude cu sau da duge sit
dung & mot s6 cong trinh dién hinh [12]:

- Cang Nghi Son - Thanh Hoéa: Trong giai doan
nghién ciru tién kha thi va kha thi cia cang téng hop
Nghi Son, phuong an két ciu ding cho cong trinh 1a
clr trude cau sau (Hinh 1).

- Cang Ctra Lo - Nghé An: Két cdu da dugc ding
& 2 bén, bén s6 1 va bén sb 2 véi chiéu cao trude bén
1a 12m. Bén duoc xay dung tir thap ky 70 cho dén nay
van con khai thac kha tét (Hinh 2).

- Cang Dung Quit - Quang Ngii: Bén xay dung co
két cAu cir trude cau sau voi chidu cao trude bén 1a 14m
va tai trong khai thac 10T/m? dé phuc vu du 4n nha may
loc dau va khu cong nghiép Dung Quét (Hinh 3).
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Hinh 3. Két ciu bén cing Dung Quit - Quéng Ngii [4]

3. Ung dung Plaxis 2D trong phan tich tinh
toan bén cu tau cir trude ciu sau két hop ban
giam tai

3.1. S6 ligu dau vio

Théng s6 vé tau va diéu kién khai théc:

+ Tau hang téng hop 30.000DWT: Chidu dai:
L=186m; Chiéu rong: B=27,Im; Mébn nudc:
T.=10,9m;

+ Tai trong hang hoa: 1,8T/m?;

+ Can tryc banh 16p LIEBHERR - LHM -1200 stic
nang 80T;

+ Péu kéo Trainer va Chassic (trong duong 60
H30).

Phurong dén két cau

- Chiéu dai bén: L=170m; - Chiéu rong bén:
B=15,5m; - Cao trinh dinh bén: + 5, Om; - Cao trinh
day bén: - 9,5m;

Tai trong do tau tac dung lén cong trinh

- Tai trong va tau: Thanh phan luc vudng goc vai
mép bén: F;=110,9T; Thanh phan lyc song song v&i
mép bén: F= p1.F=0,5.110,9=55,45T.

- Tai trong neo tau: Tau c6 hang: S=11,31T; S,=
532T; S,=201; S§,=3,87T. Tau khoéng hang:
8§=20,35T; S4=7,79 T: S,=13,50T;: S,=13,08T.

- Tai trong tya tau: Tau c6 hang: ¢=0,44T/m; Tau
khong hang: ¢=0,95T/m.

3.2. Tinh todn biang phian mém Plaxis 2D

- Mo hinh vét liéu [13]:

Hién c6 rat nhiéu mé hinh vt liéu tiéu chun duoc
sir dung trong tinh nghién ctru tng suét, bién dang. O
day, tac gia lya chon md hinh ting bén (Hardening
soil) cho cac 16p vat liéu dat, md hinh dan hdi tuyén
tinh (Linear elastic) cho vt liéu bé tong duoc thé hién
trong Bang 1.

SO 79 (08-2024)



TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

KHOA HOC - CONG NGHE

LJOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

Bing 1. Théng sé cdc Iop vit liéu

- A . BTCT Cat san ot Léiv2 | Lén3 | B .
ong so én < on vi
& M300 lap e e My :
Chung
M0 hinh vét liéu Model LE HS HS HS HS -
. . ) Non- . . Undra | Draine
Loai thoat nudc Type Drained | Drained | | -
porous ined A d
Trong lugng riéng bén trén muc
, R Yunsat 25 18 18 17 18 kN/m3
nudc ngam
Trong luong riéng bén dudi muc
, R Ysat 25 21 19,3 19,3 19,3 kN/m3
nudc ngam
Co hoc
M6 dun Young hiru hiéu E'rer 3,95x107 - - - kN/m?
Mo dun cat tuyén trong thi nghiém 10.00 | 30.00
. . Esorf - 25.000 20.000 kN/m?
ba truc thoat nuéce tiéu chuan 0 0
M6 dun tiép tuyén trong thi nghiém X 10.00 | 30.00
oz Boed™ - 25.000 20.000 kN/m?
nén co ket Oedometer 0 0
PR : 30.00 | 90.00
M6 dun d& tdi / gia tai lai Euef - 75.000 60.000 0 0 kN/m?
S6 mii cho muc do mg suit phy
m - 0,5 0,5 0,63 0,5 -
thudc vao do cung
H¢ sb poat-xong V/Vur 0,20 0,20 0,20 0,20 0,20 -
Luc dinh C'ref - 2 5 10,80 2 kN/m?
Goc ma sat Q' - 28 25,98 12,03 | 26,70 0
Goc truong n& v - 0 0 0 0 0
Giao dién
H¢ sb giam cuong do Rinter - 0,85 085 | 08 | 085 | -

- Phan tir két cau [13]:
+ Phén tir cir: Puge mé hinh hoa bing loai phén tir
Plates thé hién trong Bang 2;

Bing 2. Théng sé phan tir cir

S A Y Do’n
Thong so Ky hi¢u FSP - VIL .
Vi
Loai phén tir Set type Plates -
. . Material Elastic,
Loai vit liéu . -
type Isotropic
Trong luong kN/m/
N w 2,4
riéng m
Do cling doc
EA 6.426.000 kN/m
truc
o kN.m?
D6 cung uon El 180.600
/m
Hé sb poat-
R v 0 -
xong

+ Phén tir coc: Puge mo hinh hoa bfmg loai phé”ln
tir Embedded beams rows thé hién trong Bang 3.

- Tuong tac gitra két cdu va nén dit dugc mo hinh
hoa bang loai phan tir Interfaces thong qua hé s6 Rinzer
[13].

- Myc nudc tinh toan va cac tai trong tac dung
duoc khai bao truc tiép vao trong mé hinh bai toan
[3-4].

Hinh 4 thé hién két qua tao ludi phan tir cia mod
hinh bai toan.

Can cr vao diéu kién lam viéc thuc té cua cong
trinh, cac giai doan tinh toadn duoc thé hién trong hinh
7 bao gébm: GPO - Diéu kién hién trang; GP1 - Xay
dung cong trinh; GD2 - Chét tai hang hoa; GD3 - Luc
neo tau; GP4 - Luc neo tau; GPS - Hang hoa + Va tau;
GD6 - Hang hoa + Neo tau.

Két qua tinh toan noi lyc trong céc cAu kién duoc
thé hién trong cac Bang 4 va Hinh 8, 9 dudi day:

Két qua tinh toan chuyén trong cac cau kién dugc
thé hién trong cac Bang 5 va Hinh 10, 11, 12.
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Bing 3. Théng sé phan tir coc

Théng sb Ky hiéu Coc BTCT 4507450 Pon vi
Loai phén tir Set type Embedded beams -
Loai vat liéu Material type Elastic -
Mo dun dan hoi 3,95%x107 kN/m?
Trong luong riéng 25 kN/m?3
Loai tiét dién Cross section type Predefined -
Hinh dang Predefined cross section type Soild square beam -
Puong kinh Width/Diameter 0,45 m
Khoang céach cac coc ngoai mit phing Lspacing 3 m

R

Hinh 8. Luéi bién dang - GP6

Két qua tinh toan truot tong thé cong trinh duoc
thé hién trong cac Bang 6 va Hinh 11.

Tir két qua tinh toan bang phan mém Plaxis & trén,
tac gia tién hanh so sanh dai dién moment cua cir voi
két qua theo phwong phap giai thu cong [12] nhu
Bang 7.

Tir Bang 7, ta thay: Két qua tinh moment ciia cir

NI/

[ A

Hinh 9. Véc to chuyén vi ngang ciia twong civ - GD6
bing phin mém plaxis thdp hon két qua tinh theo
phuong phap giai thu cong trung binh 1a 25%. Bén canh
d6, giai bang phuong phép thii cong thi rit kho khan dé
tinh duoc két qua chuyén vi va dic biét khi ¢6 nhiéu
truong hop tai trong (to hop tai trong) thi phuong phap
giai tay gap nhiéu phirc tap, trong khi ding phan mém
thi hoan toan lam duoc diéu do mot cach dé dang.
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Bing 4. Két qud néi liee trong cic ciu kién

. Gia tri noi luc Gia tri ngi luc
Giai Cau . .
M Q N Giai A om M
doan kién Cau kién Q
(KN.m/m) (kKN/m) (kN/m) doan (KN.m/ (kN/m) N (kN/m)
Dimmii | +197,1 43852 | -4752 m)
+301.60 +97.12 +11.23 Dém mi +169,8 +80,1 -408,2
cu -312,70 113,40 | -292,90 Ci +359,7 | +105,1 +10,68
bl bl 9 u
GpL | +19240 | +67,28 | +464,90 3640 | 1095 | -2507
oC
: 167,30 5212 | -1254.00 Gb4 Coc +2333 | +77,75 | +983,1
Bin +106,8 +435,0 | +204.4 — 1925 | 53.19 1333
giamtai | -397,6 | -6924 | -4503 Bangiam | 68,81 | +1282 1 #3515
— tai 3515 | -96,29 2,722
Dimmi | +197.3 +378,8 | -498.8 :
Dimmii | +491,0 | +882,8 | -856,3
+408,8 +129,1 | +12,80
Cir +514,5 | 497,96 | +6,947
-413,0 1205 | -312.4 Cir
-400,1 | -266,0 -106,5
GD2 Coc +275.8 497,55 | +661,4 GD5 . +192,5 | +78,79 | +2519
231,6 -60,65 -1369 oc 2001 | -1893 1133
Ban +1014 | 4171 | +237.8 Ban giam | +88,13 | +1071 | -191,7
giam tai -390,3 87,85 | -6,287 i 8352 | 4672 769.6
Dammi | 45055 | +896,5 | -830.4 Dimmi | +161,6 | +72,11 | -410,8
Ci +529.9 +92,10 +16,55 +480.1 +139.4 +12.31
u < s B 5
3075 | 2719 | 7880 s | o | 2157
GDb3 . +187,4 +74,84 | +528,1 GDb6 c +328,0 | +1109 | +1202
oC
' -305,5 207,01 | -1076 ¢ 2666 | -6837 | -1464
Ban +70,27 +1109 | -167.8 Ban giam | +38,78 | +165,5 | +397.4
giam tai -843,6 36,61 | -777.6 tai -480,8 | -1473 2,250
Bdng 5. Két qud chuyén vi Bing 6. Két qud hé sé én dinh trieot tong thé
e A g Giai doan Fs Sosanh | [Fs] | Kétluan
. g Gia tri chuyén vi
Giai Cau Gb1 2,141 > 0,95 | Dbam bao
doan | kién [ul GD2 1,701 > 0,95 | Dam bdo
ful (cm) | Juf (em) | o) GP3 | 2,698 > 0,95 | Pam bao
b1 Cir 11,55 11,02 3,50 Gb4 1,779 > 0,95 | Pam béo
Coc 11,25 10,62 5,35 Gb5 2,469 > 0,95 | Pam bao
b2 Cur 16,52 15,89 4,54 GD6 1,584 > 0,95 | Pam bao
Coc 16,18 15,44 7,73
Cur 9,49 9,08 2,77 - s
GD3
Coc 9,17 8,54 4,74 —
Cur 14,28 13,84 3,52
GD4
Coc 13,88 13,36 6,39
Cir 9,70 9,22 3,02 f
GDb5
Coc 9,60 8,69 5,33 ]
Cu 9,70 9,22 3,02 e
GD6
Coc 9,60 8,69 533

Hinh 10. Véc to' chuyén vi ngang ciia coc - GP6
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Hinh 11. So dé cung trwot tong thé cong trinh - GP6

Bing 7. So sanh két qui moment ciia civ v6i két qudi
gidi bang phwong phdp thii cong [12]

Giai doan Cu
Plaxis Giai tay

Gb1 31,2

GDb2 40,8

Gb3 52,9

GDb4 35,9 27,63
GbDbS 51,4

GbDo6 48

4. Két luan

- Tur viée téng quan dugc tinh hinh st dung loai
két cAu bén cau tau cir trude cau sau tai Viét Nam, tac
gia da chi ra dugc mot s6 wu diém, kho khan trong tinh
toan va phé duyét thiét ké két ciu bén cau tau cir trudc
cAu sau. Va d& xuit dwoc giai phéap tinh toan két cau
bén ciu tau cir trudc cau sau bang phuong phap phan
tir hitu han dya trén tmg dung phin mém cong nghé
thuong mai chuyén dung dam bao tinh hién dai, khoa
hoc (phdn mém Plaxis theo mé hinh 2D gém: Khai
bao sb liéu dau vao, thuc hién tinh toan va phan tich
két qua) gitip cac nha tu van d& dang danh gi4, thiét
ké day du cac két ciu dam bao an toan va co quan
tham dinh c6 thé kiém soat ndi dung thiét ké va danh
gia do tin cay

- Nén b sung phuong phap tinh dé giai dong thoi
hé két cau nay c6 xét dén twong tac giira két cau va dét
nén, trong d6 co thé tng dung phan mém plaxis dé
phan tich vi day 1a phin mém thuong mai hoa va kha
manh trong phan tich twong tac giita két ciu - nén dat.
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