NGHIEN CBU UNG DUNG MAN CU BE TONG COT THEP DY UNG LUC
BE BAO VE B0 SONG TRONG CAC KHU BO THI

Lé Xuan Kham?!

Tom tat: Ung dung két cau tuong cir bé tdng dir ing luec dé bao vé bo trén nhitng doan séng lon
trong cdc khu dé thi vimg dong bang c6 nhiéu hiéu qud rd rét nhue: Chiu dwoc tdi trong ngang lon
hon két cdu bé téng théng thwong nén tdn dung hét kha nang lam viéc chiu kéo cua cot thép va chiu
nén cua bé tong, gidm duwoc rat nhiéu trong liong Vdt tw cho céng trinh; tdn dung dwoc quy dat,
giam dwoc chi phi gidgi phdng mat bang; thi céng dé dang chinh xac, khéng can mat bang réng;
duoc stk dung nhiéu diéu kién dia hinh va dia chdt khdc nhau dac biét la ving dia chat yéu co hién
twong cat dun, cat chay.

Vdn dé dat ra 1a khi st dung cir dé gia cé néu cir qua dai thi tén kém, cir ngan thi khdng dam
dam bao én dinh. Vi vdy can phdi c6 giai phap neo hop 1y, tir @6 xdc dinh chiéu dai cir vira du dé cir
dam bao dg bén va chuyén vi dau cir van nam trong gigi han cho phép. Trong bai bao nay tac gid
nghién cizu ing cho mgt cong trinh thuc té, tir d6 dwa ra mét so két qua va két qua nay co thé dung

dé lam tai liéu d@é tham khdo cho nhitng doan séng ¢é dia hinh, dia chdt twong tu.
Tir khoéa: Cir bé tong, chiéu dai cir, m6 men, chuyén vi.

I. PAT VAN DPE

Cung Véi ki lut, bdo 16c, sat 16 bd song dang
la mot van dé 16n bic xdc caa nhiéu nudc trén
thé gidi, trong d6 c6 Viét nam. Sat I¢ bo song la
mot qui luat ty nhién nhung gay thiét hai nang
né cho cac hoat dong dan sinh kinh té ving ven
song nhu gay mat dat ndng nghiép, hu hong nha
ctra, chét nguoi, tham chi c6 thé huy hoai toan
bo mot khu dan cu, do thi.

Véi cong nghé thi cong truyén thong, khi xay
dung bd ké bao vé bo song ngudi ta dung nhiéu
loai két cdu khac nhau nhu: k& bang da lat,
tuwong bé téng trong luc, tuong bé tdng cét thép
...Va ¢6 thé dung voi nhiéu dang dia hinh va dia
chat khac nhau. Tuy nhién, viéc sir dung cac két
cau loai ndy ngudi ta chua xét ki dén gia thanh
va hiéu qua cua ting loai. Néu xét tong quan vé
by sbng ¢ Viét nam thi viing mién ndi bo séng
thudng gap nén d4 rin chic; vang dong bang va
khu d6 thi ving dong bang, bo song thudong c6
dia chat thuong 1a dat yéu. Van dé dat ra la ving
bo sdng & khu do thi ving dong bang gia ¢
bang cac két cau truyén théng cé phu hop
khong? Trong khi d6 & vung nay thuong dia
chat 1a nén dat yéu, gia dat dat, gia dén bl

! Truong Pai hoc Thuy loi

nhiéu; tap két vat lieu va bd tri mat bang thi
cong kho khan. Vi vay, mot trong nhirng giai
phap phu hop d6 1a tng dung két cau cir bé tong
du ung luc két hop véi neo & dau cir dé bao vé
b trén nhitng doan séng nay. Khi sir dung két
cau ctr bé téng du ung lyc s& co nhiéu hiéu qua
rd rét nhu: Chiu duogc tai trong ngang lén hon
két cau bé tong thong thuong nén tan dung hét
kha ning 1am viéc chiu kéo cua cdt thép va chiu
nén cua bé téng, giam duoc rat nhiéu trong
lugng vat tu cho cong trinh (so vai cbng nghé
truyén théng) [1]. Tudi tho cbng trinh duoc
nang cao 1én do man ctr du tng luc duoc ché tao
tor nhirng vat liéu cuong d6 cao, thép duoc
chéng ri, chéng an mon, khong bi 6xy hoa trong
moi treong nudC man va nudc pheén, tao do
théng thuy Ién, thi cong dé dang chinh xac,
khéng can mat bang rong, mic do dén bu do
viéc giai phong mat bang it. Nhimg doan song
di qua cac khu dan cu d6 thi chi can ding xa lan
va cau vira chuyén ché cau kién vira ép coc la
thi cong duogc, do do thoi gian thi cdng nhanh it
gay anh huong dén sinh hoat va cudc séng cua
nguoi dan khu vgc x@y dung cong trinh. Mat
khéc c6 tinh my quan cao khi sir dung & két cau
noi trén mat dat.
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Pé lam rd tinh wu viét cua cir bé tdng du tng
luc, trong bai bao nay tac gia nghién ciru ung
dung loai nay dé bao vé bo nhitng doan song,
nhat 1a nhitng doan séng trong cac khu d6 thi
viing dong bang, a4p dung cho mét cdng trinh
thue té dé tim ra vi tri neo hop Iy, tir d6 xac dinh
chiéu dai cr vira du dé cir dam bao do bén va
chuyén vi dau cir van nam trong giéi han cho
phép. Pay ciing 1a tai liéu dé tham khao cho
nhitng doan song c6 dia hinh va dia chat tuong
tu.

Il. KET CAU BAO VE BO BANG MAN CU
BE TONG DU UNG LUC

1. Pdc diém chju luc ciia man cir bé tong
dur ##ng luec [2].

Ccoéng nghé cir BTCT DUL c6 nhiéu tinh
nang vuot troi nhu cuong dé chiu luc cao nho
tiét dién dang song va dic tinh du tng hec lam
tang d6 cing, kha nang chiu luc cuaa coc van.

Hé thong tuong cit BTCT DUL duoc thiét ké
dé chdng lai ap lyc dat va nudc phia sau tuong
ctr. Ap lyc dat tac dung 1én tudng cir 1a do trong
luong dat phia sau tudng cir, su dich chuyén dat
da do dong dat va cac tai trong chat thém. Khi
thiét ké can xem xét 3 loai &p luc dat nhu sau:
(1) Ap lyc dat cha dong; (2) Ap luc dét bi dong;
(3) Ap lrc dat & trang thai nghi.

Cac ngoai luc tac dung lén hé thong tuong cir
BTCTDUL chu yéu gom c6: ap luc dat, ap luc
nudc, tai trong truyén tir moéng qua modi truong
dat ciia cong trinh xay dung trong pham vi viing
anh huong ( & gan chan tuong cir ), tai trong thi
cong: 6td, can cau, vat lieu xép trén hién truong,
lyc neo giir twong cir..., tai trong phu do bién
d6i nhiét do. Tuy theo cac diéu kién khac nhau
ma cac loai tai trong s& xuit hién & cac dang
khac nhau.

C6 hai loai két cau tuong cir BTCT DUL
chinh: (1) Két cau tuong cir BTCT DUL khong
c6 neo (Conson): Khi chiéu cao chan giir dat
cta tudng cir khdng 16n va cé thé loi dung duoc
téac dung Conson dé chan gitr duoc thé dit &
phia sau tuong cir; (2) Két cau tuong cr BTCT
DUL c¢6 neo: Khi chiéu cao chin giir dat caa

twong lon hon, khong thé dung duoc Kkiéu
Conson thi ¢6 thé ding mot hang neo & trén
dinh cua tudng cir dé ¢ thé dam bao cho tuong
ctr chan giir duoc thé dat sau lung tuong cir. Vi
wu diém cua két cau tuong cir BTCT DUL c6
neo 1a dugc tng dung tng véi chiéu cao chin
giir dat lon, trong bai bao nay tac gia chi gisi
thiéu két cau tuong cir 6 neo.

2. Két cdu twong cir BTCT DUL kiéu c6
neo.

Két ciu tudng cir BTCT DUL ¢6 neo &
dinh khac v&é1 tuong cu  khong neo
(Conson). Vi la dinh bi neo khong di
chuyén dugc nén hinh thanh diém tya don
gian, lién két khép, con phan tudng cir chon
vao trong dat, khi chon ndng thi 1a diém tua
don gian, khi chon sau thi la ngam va dé
SAu cua cir cam tang dan trong dat duogc
phan tich nhu hinh 1. C4c ky hiéu & hinh 1:
R-lyc neo can thiét cho mdi so dd, tmin- do
SAu cam vao trong dit nho nhét, E,-ap luc
chu dong va Ep-1a &p luc bi dong cia dat.

a) PO sdu cim vao trong dat cua cur
twong ddi noéng, ap luc dit bi dong ¢ phia
trudc cur dwgce phat huy toan bd canh tay
don cua ap luc dat chu dong, va canh tay
don cua ap luyc dat bj dong ¢ diém chong 1a
biang nhau (hinh 1-a). Khi d6, than cir & vao
trang thai can bang gidi han, do d6 s& co
gi4 tri mémen uén duong khi Mpax ¢ trong
nhip 1a 16n nhat, nhung do sdu trong dat
néng nhat 1a tmin. LUc nay, ap luc dat bi
dong ¢ trude cuir duoc loi dung toan bo, dau
dudi ciia cir ¢6 thé c¢6 chuyén dich sang trai
mot it.

b) Do sdu cim vao trong dit cua cir ting
Ién, Khi I6n hon tmin (hinh 1-b), thi ap luc
dat bi dong (E,) & phia truéc cir khong
dugc phat huy va lgi dung toan bd, khi do,
dau dudi cia cir chi xoay mot goc va &
nguyén vi tri cher khong sinh ra hién tugng
chuyén dich, lac ndy, ap luc dat & miii coc
s& bang khéng, ap luc dat bi dong chua
dugc phat huy, co6 thé xem 1a d6 an toan
dugc tang 1én.
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Hinh 1. Biéu do6 phan bé ap luc ddt, mémen va bién dang véi cdce dé sau cam cir khac nhau

¢) Po sau cam vao dit cua cur tiép tuc
duoc tang 1én, trudc cu, sau cu déu xuit
hién ap luc dat bi dong, cir cam vao dat ¢
trang thai ngdm chit, tuong duong voi dam
siéu tinh: dau trén gbi khop dau dudi ngam
chit. Mémen uén cua ndé da giam di nhiéu
va xuét hién mémen a4m dwong ca hai chiéu.
Tri tuyét d6i mdmen udn ngam M, & dau
dudi hoi nhd hon tri momen & trong nhip
Mi, diém khong ap luc va diém khong
moémen kha giéng nhau (hinh 1-c).

d) P sdu cam vao dat cia cir ting 1én
thém mot budce nira (hinh 1-d), khi do do
SAu cim vao trong dat cua cir dd bi xem 1a
sdu qua, dat bi dong & phia trudc cir va sau
ctr khong thé phat huy loi dung dugc day
du, n6 khong tao ra dugc tac dong lon ddi
V61 viéc giam bdt momen ¢ trong nhip. Do
d6, cir md cam quéa sdu vao trong dat thi
ciing khong phai 1a kinh té.

Tu bon trang thai trén c6 thé thdy do sau

cim vao dat nhu trong trang thai thu 4 1a
qué sau va khong kinh té, s& khong ap dung
trong thiét ké. Trang thai thd ba thudng
duoc ap dung hién nay, noéi chung 1a liy
moémen duong bang 110% - 115% cua
momen 4m lam cin cir thiét ké, nhung ciing
c6 thé ldy momen duong va mdémen 4m
bang nhau dé 1am cin cu. Vi theo trang thai
nay thi tudng tuy cé tuong dbi dai, nhung
do mémen udn qua nho, co thé chon loai
mat cit nho hon, dong thoi, vi cim vao
trong dat kha siu nén an toan va tin cay
hon. Néu thiét ké theo trang thai thtr nhat,
thir hai, c6 thé dugc do sau trong dit nho
hon va momen udn 16n hon, véi trang thai
thr nhat miii tuong cir co thé co it chuyén
vi. G6i tua ty do so voi gdi twa ngam thi
tinh hinh chiu lyc rd rang hon, giad thanh
hop 1y hon.

Nhu vay khi thiét ké tuong cir BTCT
DUL can lvu ¥ diém dit neo, chiu siu cim
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tuwong vao dat tir do Iya chon phuong an c6 ni
lyc va chuyén vi 1a nho nhat, gop phan 1am
giam gia thanh cia cong trinh. Bé minh hoa tinh
uu viét cua tuong cit BTCT DUL trong viéc
gia c6 song di qua cac khu do thi, tac gia gioi
thiéu két qua tinh toan 1 cong trinh thuc té, tir
d6 1am co s¢ dé tinh toan cho cac cong trinh
tuong tu.

I1l. DUNG MAN CU BE TONG DU UNG
LUCGIACO CHO CONG TRINH THUC TE

1. Gigi thigu dur an.

Du an Cai tao, nang cap song Nhué phuc vu
tiéu thoat nudc chdng tng ngap, két hop xay
dung duong giao thong, cai thién moi truong
gan voi chinh trang d6 thi doan tir sau dap diéu
tiét Ha Dong dén duong vanh dai 4 (
Km18+100 + Km30+800). Tong chiéu dai doan
tuyén nghién ciru dau tu di qua dia phan céc dia
phuong sau: phuong Kién Hung - quan Ha
Pong, cac xA Tan Triéu, x4 Hiru Hoa, xa Ta

1050

Thanh Oai, x4 Pai Ang - huyén Thanh Tri, x4
Cu Khé, xa My Hung, x& Thanh Thuy - huyén
Thanh Oai, x4 Khanh Ha - huyén Thuong Tin.
Nhiém vu cta du an 1a nao vét 1ong séng, khoi
thdng dong chay, cai nan md rong 10ng sdng.
Cao do day song Nhué tai Ha Pong 1a -1.0m, tai
Luong C6 1a -3.5m. Trong bai béo nay, tac gia
lya chon mit cit dién hinh cua song Nhué tai
khu viyc Ha Pong dé tinh toan (hinh 2).

Theo cé4c s6 liéu khao sat dia chat cong trinh,
dia tang khu vuc nén moéng cong trinh 1a cuc ky
phtic tap voi nhiéu 16p dat mém yéu. Theo do
sau trong pham vi tir 15m dén 20m ké tir mit
dat 1a 16p dat sét pha, mau xam den, két cau
kém chat, trang thai déo chay, chira hitu co, doi
chd xen kep 16p cat mong mau xam xanh, xam
trang, két cAu chat vira bio hoa nudc. Pay 1a l6p
dat co thanh phan va tinh chat dic biét, dat co
d6 am 16n, dung trong thip, hé s6 rong 16, tinh
nén 1n 16n, 1au dai dé gdy hién tuong mét 6n
dinh nhu Iun, truot sat.
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Hinh 2. Gia ¢ bo sdng Nhué khu viee Ha Péng

Trong khu vuc Ha Pong, thi viéc giai phong
mit bang di chuyén dan cu 1a rit khé khan khi
quy dat cta thanh phé han hep va chi phi dén bl
qua l6n. Vi tinh niang wu viét cia coc BTCT
DUL nhu d4 phan tich & trén, két hop véi dic
thu dia chit cia khu vuc nghién thi viéc ké bd

song Nhué khu vyc Ha Pong bang coc BTCT
DUL la giai phép lya chon tét nhat.

2. Trwong hep tinh todn va mé hinh tinh
toan:

- Ciat ngang cir c6 dang ban hinh chir nhat
nhung c6 cac dac trung hinh hoc tuong trng véi
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hinh déng cua cir trong thuc té (¢ day tac gia st
dung loai ctr W600B). Can cur va dia hinh thuc
té, tac gia tinh véi cac loai cir ¢6 chiéu dai L =
17, 18, 19, 20, 21 m.

- Truong hop thi cong (tai trong ngén han) va
treong hop khai thac (tai trong dai han). Véi bai
toan ndy, truong hop thi cong 1a bat loi hon so
qué trinh khai thac vi myc nude trong kénh kha
cao tao ap lyc nudc vao cu lam ting kha nang
6n dinh cho cong trinh. Vi vy tac gia phan tich
va tinh toan voi so dd trong qua trinh thi cong.

- Bai toan dugc md phong bang phan mém
Plaxis Professional Vesion 8.5. Bai toan duogc
chia thanh 2 giai doan, dau tién la bai toan mo
phong mg suit hién trudng va bai toan tha 2 1a
mod phong su Gng xir cta tong thé cong trinh va
ban than Clr ban BTCT DUL dudi tac dung cua
tai trong thi cong va cac giai doan thi cong dao
Iong kénh theo thoi gian.

- Cac giai doan thi cong cong trinh tuong Cur
ban BTCT DUL: Qua trinh thi cong dugc mod
phong qua 4 giai doan. Giai doan 1: Thi cong ctr
BTCT DUL dong thoi kich hoat tai trong xe,
may thi cong phan bd déu voi tai trong; Giai
doan 2: Pao dat phﬁn trén dinh cir dén d6 sau
thiét ké va thi cong hé tudng neo; Giai doan 3:
Pip dat va hoan thién cac hang muc phan trén

dinh ctr va hé théng tuong neo dén cao do thiét
ké; Giai doan 4: Thi cong dao dat phia 10ng
kénh dén cao trinh day kénh thiét ke

Hinh 3. Thi cong giai doan 4 so dé 1

3. Két qud tinh toan:

- P6i voi cir khong c6 neo & phan cong xon,
V6i chiéu cao phin cong x0n ciia cir ndm ngoai
nén Hyp = 7.5m thi gia tri chuyén vi ngang cho
phép [U,] =15cm [3]. Két qua tinh toan chuyén
Vi cua cu voi cac loai cr L = 17m, 18m, 19m,
20m va 21 m déu 16n hon gia tri cho phép, vi
vay voi so do nhu d4 néu bit budc ta phai s
dung neo.

- Trong trudng hop ding neo, can phai tim vi
tri neo hop 1y dé cac gia tri mé men, chuyén vi,
lyc tac dung 18n neo la nho nhét. Céc vi tri neo
dugc dua ra dung dé tinh toan 1a Hyeo = 1.0m,
1.5m, 2.0mva 2.5m.

Bang 1. Két qud tinh todn véi cdc vi tri neo khdc nhau

L Gia tri Hpeo (M) L Hneo (M)
(m) 1.0 15 2.0 2.5 (m) 1.0 15 2.0 2.5
Mmax(KNm/m) | 540.67 | 512.80 | 419.67 | 441.82 540.51 | 513.80 | 419.43 | 445.06
17 Ux(cm) 15.89 15.67 15.24 | 15.01 |20 12.56 12.43 12.21 12.02
Mgt 2.64 2.68 2.72 2.77 3.03 3.06 3.11 3.15
Npeo(KN) 140.42 | 157.35 | 170.46 | 200.43 140.24 | 157.18 | 170.33 | 200.28
Mmax(KNm/m) | 540.50 | 513.24 | 419.43 | 442.87 540.20 | 513.70 | 419.30 | 445.23
18 Ux(cm) 14.76 14.57 14.42 14.15 |21 11.78 11.67 11.54 | 11.36
Mgt 2.80 2.83 2.88 2.97 3.04 3.21 3.25 3.29
Nneo(KN) 140.31 | 157.28 | 170.42 | 200.36 140.19 | 157.15 | 170.29 | 200.23
Mpmax(KNm/m) | 540.52 | 513.40 | 419.30 | 445.06
19 Uy(cm) 13.66 | 13.48 | 13.33 | 13.21
Mgt 2.89 2.94 2.98 3.15
Nneo(KN) 140.28 | 157.22 | 170.37 | 200.32
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Max(KNm/m)

400

275
Hneao (m)

Hinh 4. Quan hé giita Hneo Va Mmax ttng voi cac truong hop Le;

Tir két qua tinh toan & bang 1 va hinh 4 ta
thay:

- V6i chiéu dai cir L=17m thi c6 Uy > [Uy]
=15cm do d6 truong hop nay khoéng thoa man
diéu kién chuyén vi ctia cong trinh.

- Vi cac truong hop L = 18; 19; 20; 21m
déu cho ta céc gia tri Uy < [Uy]. Mit khac khi ta
tang chiéu dai cir tir 18m 1én 21m thi mdmen
Mmax gan nhu khong giam di, do d6 néu ta cang
tang chiéu dai Ién thi khi d6 d6 siu cam vao
trong dat cia coc da bi xem 1a sau quéa, &p
lyc dat bj dong & phia trude tudng va sau
tuong khong thé phat huy loi dung duoc
day du, no khong tao ra dugc tac dong 16n
d6i voi viéc giam bt momen & trong nhip
va ciing khong cé lgi vé mit kinh té. Dé
dam bao vé mat an todn va kinh té, ta chon
chiéu dai cir L = 18m vi ¢d chuyén vi ngang ciia
dau cir Uy ~14,7cm < [U,] =15cm.

- Khi ta tdng khodng cach Hpe = 1.0 dén
2.0m tinh tir dau ctr cho ta gid tri Mmax giam
dan dong thoi néu tiép tuc ting Hneo = 2.0 dén
2.5m thi lai cho ta gia tri Miax tang 1én diéu nay
diéu ndy ching t6 tai vi tri neo c6 Hpeo 2.0m c6
gia tri momen 1a nhé nhét. Do d6 ta chon neo &

Vi tri ¢ Hpeo = 2.0m, phu hop véi kinh
nghiém duc két cua cac cong trinh d& 1am thi
khoang cach Hpeo =(1/4+ 1/3) Hp ( Hp- chiéu cao
phan cong xon clia cir nam ngoai nén).

Viy d6i v6i viée gia ¢ bo song Nhué khu
vuc Ha Pong, ta chon L¢;, = 18m; Hpeo = 2.0m la
hop 1y, dong thdi dam bao diéu kién chiu luc
cua loai ctr W600B nhu da chon dé tinh toan.

IV. KET LUAN.

Cur bé téng dy tng lyc dung dé bao vé bo
trén nhirng doan song l6n trong cac khu do thi
viung dong bang la rat can thiét, vi ngoai kha
nang chiu lec, dd bén tét thi loai nay con ¢ uu
diém 16n d6 1a tao canh quan dep, tiét kiém dat,
muc d6 dén bl cho viéc giai phdng mat bang fit,
thi cong thuan tién.

Dung neo dé giam kha ning chuyén vi cua
dau cir ddng thoi 1am tang chiéu cao chin gitr va
giam chiéu sau cia ngam. B6 tri diém dat neo
c6 anh huong rat 1on dén ndi luc va chuyén vi
I6n nhat cia tudng. BS tri neo cang thip (xa
dinh ctr) thi mémen udn, chuyén vi trong than
clr cang giam nhung dong thoi luc neo cang I6m,
nguoc lai bd tri neo cang cao (gan dinh cir) thi
momen, chuyén vi trong than cir cang 16n nhung
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dong thoi luc neo cang nho. Do do, khi thiét ké  tuong cir khi co neo, dua ra két qua tinh toan
hé thong tudng neo can tim khoang cach bd tri  caa 1 cong trinh thyuc té trén co sé phan tich luc
neo t6i wu nhat dé giam ndi luc, chuyén vi trong  chon vj tri neo va chiéu dai cir ti uu nhét. Pay
tuong. cling 14 co so dung dé tham khao tinh toan cho

Bai bao d4 khai quat so dd chiu luc cia cbng trinh khac cd cac diéu kién tuong tu.
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Abstract:
APPLICATION RESEARCH OF PRECAST PRESTRESSED CONCRETE PRODUCTS
TO PROTECT THE RIVER - BANK DIKE IN URBAN AREAS

Application of Precast Prestressed concrete structures to protect the bank of great rivers in delta
urban areas are distinctly effective as: horizontal load resistant greater normal concrete structures
normal, so to take advantage of best pull capable work of reinforcing and concrete compression,
reduced a lot weight of building; take advantage of the land fund, reduce the cost of land clearance;
easy construction, does not need large plan; used topographic conditions of different geology,
especially the weak geological phenomena of sand shifting, sand flowing.

Problem arises when using piles to reinforcement, if piles is too long then the expensive, short
piles do not make any stability. So should have reasonable anchor solution, from which determine
length of piles just enough to still ensure durability and and its transposition still remained within
the allowable limit. In this paper, the author studied for a real project, from which a number of
results and the results can be used as a document to refer to the river has similar geology,
topography.

Key words: concrete piling, piles length, moment, transposition
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