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Tom tat

Cong nghé Két cdu réng (KCR) la giai phap cong
nghé két cau mai lam viéc vira theo nguyén ly
méng trong luc vira theo nguyén ly méng coc.
Nhém tac gia da ing dung cdng nghé két cau nay
xay dung cong trinh bdo vé bo bién c6 mat cat
ngang hinh bdc thang cho dé bién Tién Lang va
dé bao vé sau cang Lach Huyén Hai Phong, két
qua tinh toan cho thdy chi phi xay dung giam tir
65% dén T0%, chiéu cao séng leo trén dé giam tir
43,96% dén T7,76% so véi cong nghé két cau dé
mai nghiéng truyén thang lam viéc theo nguyén ly
méng trong luc. Do codng trinh lam viéc theo
nguyén ly moéng coc, tac dung giam lin cua cong
nghé két cau nay nhie thé ndo? Gidi ddp cdu hoi
nay nhoém tac gia¢ da s dung phan meém
Plaxis-2D danh gia tac dung giam lin cia cong
nghé KCR so sanh véi dé mdi nghiéng truyén
théng cho thdy dé 1un chi bang 18,70%; két qud
tinh todn di khang dinh wu diém néi tréi cia cong
nghé KCR so véi cac cong nghé két cau da biét,
ddng dwrgc quan tam khi dau te xdy dung dé bién.
Tur khoa: Cong nghé I§ét cau ,réng (KCR), lan,
cdng trinh bdo vé bo bién, dé bién.

Abstract

Hollow Structural Engineering (KCR) is a new
structural technology solution with working
principle both based on the gravity foundation
and the pile foundation principle. The authors
applied this structural engineering to design a
coastal protection structure with steps cross
section for Tien Lang sea dike and a protection
dyke behind Lach Huyen port in Hai Phong. The
calculation results show that the construction cost
decreases from 65% to 70%, wave run up height
on the dike slope reduces from 43.96% to 77.76%
in comparison with rubble mound breakwater,
which has working principle on gravity
foundation. Dyke wusing Hollow Structural
Engineering (KCR) works on the principle of pile

foundation, how is settlement reduction effect of
this  structural technology? Authors used
Plaxis-2D software to assess the settlement
reduction effect of KCR in comparison with rubble
mound breakwater, showing that the settlement is
only 18.70%; calculation have shown that the
outstanding advantages of KCR in comparison
with the known structural engineering.

Keywords: Hollow structural engineering (KCR),
settlement, coastal protection structure, sea dike.

1. Giéi thiéu chung

Pé bién truyén thong thuong xay dung bang vat
liu dat, da; dat truc tiép trén nén thién nhién, lam
viéc theo nguyén ly méng trong luc. Trong truong
hop nén dia chat yéu; dé thoa man diéu kién chiu
tng suat nén oi, diéu kién on dinh lat va truot; nén
dat yéu thuong duoc thay bang 16p dém cat (Hinh 1),
hoac xir Iy nén.
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Hinh 1. Lép ddt yéu duoc thay bing lép dém cat (Cong
trinh bdo vé khu ddt sau cang Lach Huyén hign tai
Cong nghé KCR, Iam viéc vura theo nguyén ly

mong trong luc, vira theo nguyén Iy méng coc; ung
dung xay dung cong trinh dé bién trén dit yéu, lam
viéc nhu mdt nhdm coc; vi vay ¢6 tac dung giam lin
cta nén twong tw nhu cong trinh méng coc (Hinh 2).
Van dé dit ra tac dung giam 1Gn 1a bao nhiéu so voi
cong nghé két ciu truyén thong, lam viéc theo
nguyén ly méng trong luc? Vi day 1a céng nghé méi
c6 rat nhidu van dé khong thé nghién ctu va cong bd
duoc trong mét bai bao. Noi dung bai bao nay chinh
la nghién ctu tiép theo ciia cong nghé KCR duoc
trinh bay sau day.
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Hinh 2. So dé tinh 10n ciia mong cec: abed — Khéi méng

quy woc; 6 - Ung sudt do treng lwgng ban than;
6%, - Ung sudt gay ltn [7]

2. Phuong phap nghién cau

Cdng nghé KCR da dugc nghién cau tng dung
xay dung dé bao vé bd bién dy an xay dung san bay
Tién Lang (Hinh 3) [1] va dé bao vé khu dét sau
cang Lach Huyén (Hinh 4, 5) [4]. So sanh vé kinh té
voi dé bién truyén thong dé xuat xay dung tai Tién
Léng (Hinh 6) [8] va dé dang dugc xdy dung tai cang
Lach Huyén (Hinh 1) [4]; két qua cong nghé KCR da
cho phép giam chi phi xay dung tir 65% dén 70% [1],
[2], [3], [5]:
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Hinh 4. MCN sz dung KCR xay deng cong trinh bdo vé
be bién sau cing Lach Huygn

Str dung module Ansys - CFX md phong tuong

tac giita s6ng va cong trinh, chiéu cao séng leo trén

dé mat cit hinh bac thang (Hinh 3, 4) so sanh véi dé

truyén théng mai nghiéng (Hinh 6, 1), cho phép giam

43,96% dén 77,76% [6] tir &6 da giam cao trinh dinh
dé xudng tir 1,01m dén 5,07m.

Hinh 5. Phéi canh MCN si dung KCR xay deng cong
trinh béo vé b bién sau cdng Lach Huyén

' 41500
[ 22000 . 3000 7500 501 7000

15
KHUNG BTCT M250 i A

®

9P DE QUAIDAHOC | PADAV LOT 46 DAY 50CH
751 | THAV DA HOC BAO VE DAY 1.5M

GEOTUBE BO TRINGANG BE

E DAHOC TRONG ONG BUY
Hinh 6. MCN két cdu dwoc dé xudt xay dung dé béo vé
be bién Tién Lang, Hdi Phong [8]

Trén co s giai phap cong nghé két cau méi va
truyén thong dé xuit xdy dé bao vé san bay Tién
Lang n6i trén. Nghién ctru bang md hinh toén, nhém
téc gia da st dung phan mém Plaxis-2D md phong
IGn ciia nén dé tir 6 danh gia tac dung giam lan cua
dé sir dung cong nghé KCR khi xay dung trén nén
dat yéu tai day.

3. M6 phéng sb va két qua nghién ciru
3.1. Cac trwong hep mo phéng

Nhém nghién ctu phan mém Plaxis-2D, mo
phong lan cho 2 truong hop ddi véi dé Tien Lang:

- Trwong hep 1: dé truyén thdng mai nghiéng,
két cau than dé bang cac dng Geotube chua cét dat
nam ngang, mit than dé dugc bao vé bai cac tim bé
tbng 4m dwong lap ghép dat trén 16p dém da dam day
80cm va lop da hoc day 1,5m (Hinh 6);

- Trwong hep 2: dé hinh bac thang, gom ba bac,
duoc tao thanh bai cac khdi KCR (Hinh 3).

3.2. Két qua mé phéng

- Cong ngh¢ két cdu truyén théng: do 1Gn trong
giai doan thi cdng Uy = 0,1651 m (Hinh 7, 8), d6 lin
sau 1 nam Uy = 0,9054 m (Hinh 9, 10), d6 Iin sau 2
nam Uy = 0,9054 m (Hinh 11, 12). Nhu vay sau 1
nam nén dat dudi cong trinh tat 1an.

- Cong nghé két cdu réng: d6 lun trong giai doan
thi cong Uy = 0,1416 m (Hinh 13, 14), d ltn sau 1
nam Uy = 0,1693 m (Hinh 15, 16), d l(n sau 2 nim
Uy = 0,1693 m (Hinh 17, 18). Nhu vy sau 1 nim
nén dat dudi cong trinh tat 1dan.
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Vertical displacements (Uy)
Extreme Uy -165.07°107 m

Hinh 7. Két qud tinh 1Gn trong giai doan thi cong dé két
cdu truyén thang duwec thé hién bang mau séc

Vertical displacements (Uy)
Extreme Uy 905417107 m

Hinh 9. Két qud tinh 1Gn sau I ndm dé két cdu truyén
théng duwroc thé hign bang mau sdic
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Vertical displacements (Uy)
Extreme Uy 905417107 m

Hinh 11. Két qud tinh litn sau 2 nim dé két cdu truyén
théng dwoc thé hign bang mau sdic

Vartical displacements (Uy)
Extreme Uy 14962107 m

Hinh 13. Két qud tinh lin trong giai doan thi cong dé két
cdu réng diwgc thé hign biang mau sdc
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Vertical displacements (Uy)
Extreme Uy -16507°10° m

Hinh 8. Két qud tinh litn trong giai doan thi cong dé két
cdu truyén thong dwoec thé hién bang dwong ding 1Gn

FximzoTmoam
Y
g

N: 100

Vortical disglacoments (Uy)
Extreme Uy 50541710 m

Hinh 10. Két qud tinh lin sau 1 ndm dé két céu truyén
thong dwec thé hién bang dwong ding 1Gn
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Wartics! displacamants (Uy)
Extreme Uy 0541710 m

Hinh 12. Két qud tinh lin sau 2 nidm dé két céu truyén
théng dwec thé hién bang dwong ding 1Gn
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Vertical displacements (Uy)
Extreme Uy 14952710 m

Hinh 14. Két qud tinh lin trong giai doan thi cong dé két
cdu réng dwgc thé hign bing dwong ding 1Gn
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Vertical displacenents (Uy)
Eareme Uy -163.28°10 7 m

4120
Q190

Hinh 15. Két qud tinh liin sau 1 nim dé két cdu réng

duwot thé hign bang mau sdc

Vertical displacements (Uy)
Euareme Uy -163.28%10°7 m
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Hinh 17. Két qud tinh lin sau 2 ndm dé két cédu réng

dwoc thé hién bang mau séic
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Vertical displacements (Uy)
Bxreme Uy 16928107 m

Hinh 16. Két qud tinh liin sau 1 nim dé két ciu réng
duwoc thé hign bang dwong ding lin
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Vertical displacements (Uy)
Etreme Uy 16928'10” m

Hinh 18. Két qud tinh liin sau 2 ndm dé két cdu réng
dwoc thé hign bing dwong ding lan

Bdng 1. Tong hep két qua md phéng

STT Thoi diém tinh toén Pé truyén théng  BEKCR  So séanh lGn (%) Ghi chd
1 Do ltn trong giai doan thi cdng (m) 0,1651 0,1496 9,39 -
2 Do lUn sau 1 ndm (m) 0,9054 0,1693 81,3 -
3 D9 1Un sau 2 nam (m) 0,9054 0,1693 81,3 T4t ltn sau 1 nim
Nhgn xet: 4. Kiém chitng két qua mo hinh sb

- Béi voi dé st dung cong nghé két cau truyén
théng, 1am viéc theo nguyén ly méng trong luc xay
dung trén nén dia chit yéu, vi vay néu khdng gia cd,
xir 1y nén, 1an réat 1on véi chiéu sau 1Gn 1on nhét 1a
0,9054m;

- Béi voi dé sir dung cong nghé KCR xay dung
trén nén dia chat yéu, song do tac dung cua két cau
lam viéc nhu mong coc, vi vay co tac dung giam lun
t6i 81,3% so véi cong nghé két cdu dé truyén théng,
véi chiéu sau 1Gn 16n nhat 14 0,1693m;

Két qua thi nghiém trén cong véi uu diém giam
gi4 thanh xay dung va chiéu cao séng leo di duoc
cong b6, mot lan nira khing dinh vu diém vuot troi
cua giai phap céng nghé KCR so vai cong nghé két
ciu truyén théng, do cong trinh l1am viéc vira theo
nguyén ly méng trong luc, vira theo nguyén ly méng
coc, Vi vay di phat huy duoc uu diém, han ché dugc
nhuoc diém cua hai loai méng ké trén.
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Nhém tac gia tinh 1Gn cho mit cit ngang dé sir
dung giai phap cong nghé KCR theo phuong phap
cong lan ting 16p phan té [7] (Hinh 19), tong gia tri
1Gn 12 16,29cm; sai 6 o véi gié tri tinh theo md hinh
s6 la 3,78%. Két qua kiém chang cho thiy r tac
dung giam Gn cua cong nghé KCR, chang to két qua
tinh theo mé hinh s6 1a tin cay.

5. Két luan

Cong nghé két ciu truyén théng c6 mat cit
nghiéng xay dung trén nén dia chat yéu lam viéc
theo nguyén ly moéng trong luc; 1Gn nén dt yéu trong
qua trinh khai thac 1am bién dang bé mat, 1a mot
trong nhitng nguyén nhan gy phéa hay cong trinh
(Hinh 20). Ung dung cong nghé KCR xay dung dé
c6 mat cit hinh bac thang lam viéc theo nguyén ly
mong trong luc va méng coc ¢ tac dung giam tai
81,3%. Vi do 1an nhu tinh toan (= 17c¢m), hoan toan
khéc phuc duoc bang cach lya chon d6 1dn dy phong
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Hinh 19. So' dé tinh lin tiwong ti nhw méng coc: abed - Khdi méng quy wéc; ¢~ Ung sudt do trong lweng ban
thin; Y 6% - Téng g sudt gay lun

thich hop khi thiét ké xay dung dé bién. Két qua
nghién cau trén, mot 1an nira khiang dinh wu diém noi
troi cua cong nghé KCR vé kinh té - k§ thuat so véi
cac cong nghé két cau da biét, dang duoc quan tam
khi xay dung dé bién trén nén dia chat yéu.

Hinh 20. Két cdu lép bdo vé mdt dé bi pha hiiy do lin dat
ddp 16i dé vanén
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