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VAO QUY HOACH KHU DAN CU LANG CHAI VEN BIEN
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Tém tat: Viéc nghién ciru quy hoach khu dén cuw lang chai ven bién mét cach khoa hoc véi co s
ha tc”ing thudn tién, on dinh la hét sirc can thiét va ccfp bach truoc cac khu vwe nguy co mat an toan
cao ven bo bién. Dé xdy dung dwoc khu ddn cu lang chai ven bién dat chudn néng thén méi bén
vitng va ing phé véi bién doi khi hdu, bén canh nghién ciru quy hoach khéng gian thi viéc
nghién ciru dp dung gidi phdp két cau méi cho ké bo séng, kénh trong khu dan cw la rat quan
trong. Véi dic diém dia chdt nén dat yéu nhu ¢ Ca Mau, cdc gidi phdp ké hién nay cé thé dap
ing cdc yéu cau vé chiu lire, song gid thanh con cao khi dp dung vao cdc khu dan cw lang chai
ven bién. Bdi bdo trinh by qud trinh nghién ciru va phat trién gidi phdp ké cir xién sir dung cir bé
16ng cot soi gia cwong cot thanh polyme voi tiéu chi nhe - bén - ré - dep nham g dung vao bdo
vé bo song kénh trong khu déan cuw lang chai. Ap dung gidi phdp nay cé thé bdo vé mdi bo séng,bo
kénh giam gid thanh xdy dung phit hop véi nguén lyc dia phirong.

T khéa: Gidi phdp ké bo séng; nén dat yéu, khu dan cu lang chai;

Summary: The study and planning of coastal residential areas in a scientific method with
convenient and stable infrastructure is very necessary and urgent for the high-risk coastal areas.
In order to build a coastal residential area that meets new rural standards that are sustainable
and respond to climate change, in addition to studying spatial planning, the study and application
of new structural solutions for riverbank embankments in the coastal residential area is very
important. With the geological characteristics of soft soil such as in Ca Mau, the current
embankment solutions can meet the bearing capacity requirements, but the cost is still high when
applied to residential areas in coastal villages. This paper presents the research and development
process of fiber reinforced concrete batter sheet-pile revetment solutions with the criteria: light —
durable - cheap - beautiful in order to apply in protection of riverbanks and canals in residential
areas. Applying this solution can protect riverbanks and canals, reducing construction costs to be
appropriate with local resources.

Keywords: Riverbank revetment, soft soil, coastal residential area;

1. GIOI THIEU CHUNG tap trung di doi cac ho dan nim ngoai ving bao

Trong nhiing ndm qua, tic dong cua bién déi ¥ €12 dé bao vao phia trong dé dé dam bao an

khi hau (BDKH) da giy ra nhiéu ton thit to 1gn 0 tinh mang va tai san nguoi dan ma chua
d6i voi tinh Ca Mau. Hién nay tinh Ca mau da nghién ctru quy hgach khong gian cling n.hu: bo
trién khai quy hoach lai dan cu cic khu vuc tri .xéy dyng ha tang khong phu hop V_(n timg
nguy co mét an toan cao ven b bién. Cac du an doi tuong. Nhicu khu dan cw da hoan thién mot

quy hoach tai dinh cu cua tinh hién nay chu yéu 50 hang muyc ha tang thict yéu nhu: dién, duong,
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nudc sinh hoat song hang tram hg dugc bd tri
ban dau thi hién nay chi con khoang 50% ho
dang & vi da phan cac ho dan déu c6 hoan canh
kinh té kho khan, séng bam bién, khi vao khu
tai dinh cu khong c6 viéc lam, ba con & day
chua dugc hd tro chuyén ddi nghé nén cudc
song gip bap bénh.

Do vay, nghién ctru quy hoach mot cach khoa
hoc véi co sé ha tﬁng thuén tién, on dinh cho
khu dan cu lang chai ven bién 1a hét stc can
thiét va cap bach. Viéc nghién ctru quy hoach
dan cu lang chai ven bién khong chi giai quyét
dam bao an toan tinh mang ngudi dan ma con
phai dé xuat dugc mo hinh khu dan cu lang chai
phat trién bén vimg, dép tng duoc cac tiéu chi
NTM, tr& thanh dang lang nghé truyén thong
trong khu vuc.

Pé tai “Nghién ciru quy hoach khu déan cu lang
chai ven bién tinh Ca Mau dat chuan Nong thon
moi bén vimg va tmg pho véi bién d6i khi hau”

dugc Vién Thiy Cong trién khai theo Chuong
trinh khoa hoc va cong ngh¢ phuc vu xay dung
nong thdn moi (NTM) giai doan 2016 -2020
[3]. Bén canh dé xuét giai phap quy hoach mo
hinh mau cho lang chai ven bién tinh Ca Mau
thi Vién da nghién ctru, tng dung cac cong nghé
két cAu méi phuc vu xay dung ha ting. Ké cir
xién bé tong cbt soi 1a mot trong cac giai phap
¢6 nhiéu vu diém kinh té k¥ thuat, phu hop diéu
kién tu nhién duoc dé xuét dé bao vé va gitr on
dinh bo dat va ludng tuyén trong khu dan cu.

2. GIAI PHAP KE BO SONG, KENH O CA
MAU

2.1. Tong quan vé giai phap ké bo song tai
cac lang chai ven bién tinh Ca Mau

Trong qua trinh thu thap tai liéu va thyc dia hién
truong cac cong trinh ke bao vé bo song, kénh,
rach tai tinh Ca Mau, nhém tac gia di tong hop
va phan tich uu nhudc diém cua cac giai phap
ke theo bang 2.1 [1, 3, 4, 5, 6].

Bing 2.1: Tong hop cac giai phap keé bé sdng tai cac lang chai ven bién tinh Ca Mau

Giai
STT | phép Uu diém Nhwoc diém
ke
Ke vat|-Tandungvatliéudiaphuwong: Tram - La gidi phap tam thei: du¢itac déng caa

1 |lieu dira... mwa nang cay s& dan bi muc ruéng va
dia - Chi phi xay dyng ré khong con tac dung sau mét thei gian lam
phuon viéc, khong thé dap ng duoc yéu cau
g khd c phuc sat I& trong thei gian dai.

2 |Ke - Tinh bién dang cao: Lugi bén kép |- D 6ivaidia ban tinh Ca Mau, ngué n cung
bang |hinh sau canh cho phép k&t cdu chju|da hé c kha it vi vay gia thanh vat liéu ché
thdm |dwoc lUn khong déu kha 1&n ma|tao cao hon so véi nhitng noi cé sdn
da, ro [khong bi giy dut. ngué n cung vat lieu dia phwong nay.
da - Tinh thdm nwéc: Do thoat nuwgc dé |- Luwdi thép khdng bén trong moi trueng

nén coét nuéc phia sau tweng chan|nuwdccd dé &n mon cao nhw & déng bang
ché tao tir ro da thap. Ddc diém nay|song Clru Long, sau mé t thai gian lam viéc
rat quan trong khi st dung ro dalam|lwéi bao ro bén ngoai sé bi dirt gay hu
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Giai
STT | phap Uu diém Nhwoc diém
ke
twong chan s& khong gay ap lwc|héng, hinh dang dinh hinh ban dau s&
nudc phia sau tvong. K&t cdu ro da|khdng con dwegc nguyén dang.
c6 thé lam chirc ndng cda vat thoat
nuwdc cho mai déc nghiéng gitr cho
mai dat 6 n dinh.

3 |Ke - Cong nghé thi cong don gian, tan|- Khoé xac dinh duoc thei gian si dung cda
bdng |dung dwgc ngudn lao ddng sdn cd|codng trinh trén thyc t&. Cac tdi vai s& bi ldo
tui vai|tai dia phuong. hoa do qua trinh oxi hda gay ra khi lam viéc
dia - Gia thanh thap c6 thé tdn dung|dudianh mat troi trong thei gian dai.

ngué n cat man khong str dung duwgc|- Con han ché vé mat my quan, cdng trinh
trong cac cong tac xay dung khac lam|sau khi hoan thién con tho cng.
vat lieu 16i.

4 |Ké - Cac cau kién dugc duc san trong|- Khé xac dinh duwoc theigian st dung ctia
bang |nha may nén kiém soat t8t vé mgt|cong trinh trén thyc t€. Cac tuivai sé bj ldo
cac chatlwgng bé tong cac cau kién nay.|hda do qua trinh oxi hda gay ra khilam viéc
cau - C4u kién lap ghép am dwong cai|duéi anh mat trei trong thei gian dai.
kién vao nhau nén co sy lién k&t thanh|- Con han ché vé mat my quan, cong trinh
duc mang. sau khi hoan thién con thé céng.

s&n
5 |Kectr |- Theigian thi cdng nhanh, cé thé thi|- Nhuwgc diém dé dang nhan thay nhat
nhya |cong dé dang trong mei digu kién|caa cr nhya dd la sirc chiu lwc uén ngang

thoi tiét, trong nhieu dia hinh véi|kém, chi c6 thé ap dung tai cac vi tri ma
thiét bj thi cong don gian; chénh léch ap lwc dat thap.
- Vat lieu uPVC bén virng, ngén chin|- Vat lieu nhya co dé bén thap dé bj 6 xi
hiéu qua dong nuéc tham qua be lam |hoa du¢ditac dung lau ngay cuaa tia cyc tim
phé hé ng cong trinh; dan dén bién chdt hv héng, thei gian st
- Cr ban nhya uPVC nhe, d& van|dung cong trinh ngan.
chuyén, dé thao tac va bado quan; -Gia thanh cong trinh cao
- Hang nam khong phai té n chi phi duy
tu, gia c6 nhu cac phuong phap truyér
thé ng va c6 my quan cao.

6 |Ketdm|- K&t cdu don gian, cobng nghé thi|- Pham vi tng dung hep, chi ap dung véi
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Giai
STT | phap Uu diém Nhwoc diém
ke
dan cong don gian nhitng bo ke c6 chénh léch ap lwc ddt nhé
- Gia thanh cong trinh thap. - Hinh th&rc thdm m§ khdng dep.

2.2. Panh gia chung va dé xuit giai phap ke
cir xién bé tong cbt soi

Qua thyuc dia hién truong va qua trinh nghién
ctru, cac giai phap keé bang vat liéu dia phuong
nhu coc tram, ké tham d4, ro d4, tim dan, ké cir
nhya [1, 2]... ¢6 tinh bén viing kém, tudi tho
thap, hinh thic khong dep nén khong ap dung
vao khu dan cu lang chai. Giai phéap két cdu keé
bd séng, kénh can duoc tinh toan va cau tao, lya
chon vit liéu va kich thudc sao cho trong cac
két cAu do khong xuat hién cac trang thai gioi
han véi do tin cay theo yéu cau. Viéc lya chon
cac giai phap két cau can xuat phat tir tinh hop
ly vé& mat kinh té - k§ thuat khi &p dung ching
trong nhimg diéu kién thi cong cu thé, co tinh
dén viéc giam t6i da vat liu, ning luong, nhan
cdng va gia thanh xay dung bang céach:

+ Str dung cac vat liéu va két ciu c6 hiéu qua;
+ Giam trong luong két cau;

+ Str dung téi da dic trung co 1y cua vat lidu;

+ Sir dyung vat liéu tai cho.

Dé xuit giai phap ke cir xién bé téng cot soi bao
vé bo phl hop dé bao vé bo song, kénh trong
khu dan cu lang chai, cu thé phan theo chiéu cao
ke tur 2-3m &p dung loai ké dang mai nghiéng
dang cir dong xién, vai chiéu cao ké 16n hon 3m
thi can xem xét cac giai phap cong trinh khac
phu hgp hon.

2.3. Két cAu ke cir xién bé tong cot soi
2.3.1. Ké cir xién bé téng cot sgi

Trong cac pham vi song kénh ndi dia vung ban
dao Ca Mau, viéc sat 16 chu yéu do tau thuyén
qua lai giy song vd vao by dit lam x6i mon
dat. Séng do tau thuyén qua lai néi chung 1a

khéng 16n nhung néu str dung cac giai phap
bao vé truyén thong trén gia thanh qua dit. O
Ban dao Ca Mau c6 hang ngan km kénh, song
néu cr bao vé nhu hién nay mat hang trim
ngan ty, rat tén kinh phi trong khi dat nudc
dang co rat nhiéu van dé can duoc quan tdm
khac [1]. Bé khic phuc cac nhuoc diém cua
cac dang két cau trén trong cong trinh bao vé
bo, Vién Thuy Cong da sang ché Ke cir xién
mong bang bé tong cbt soi, ¢ dic diém nhu
sau:

O

ChOdCh:
1.COBTCS
2.L0thold n(TE
5.DCin [T 01
6 Khuan viCh trhg hoa
7.CTThg hiCh trhg
8.PhCin vi (I (Tp
9.Lan can

Hinh 2.1: Truong hop ké #ng dung cho bao vé
bo séng dac khdng bi sat 16 chénh cao trong
va ngoai twong <2.0m

Cur xién bang bé tong cdt soi thuy tinh, két cdu
mong dong xién so véi phuong dung véi goc
xién a, goc xié€n nay nhoé hon géc nghiéng cua
mai song, kénh do do luc tac dung 1én ke cur
xién dugc gidm nhd. Khi cong trinh chiu tai
trong 16n ¢ thé sir dung coc bé tong cdt thép
dé chiu luc dong thoi lam gia dan hudng khi
thi cong cir hodc str dung thanh neo bang cot
soi thuy tinh neo truc tiép két cdu voi dat.
Tiang 6n dinh méi song bang hé thong dinh cir
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tram déng xién chéo dé tao mai phia trong
truéc khi ddp khéi ngoai. Bén ngoai song,
dudi chan cir xién co6 ddng da dé bao vé x6i
chan cir. Bén trong K¢ cir xién bé tong cdt soi
c6 thé 1a hé thong dudng giao thong ndng
thon, hodc 1a khuon vién tao canh quan. Su
dung keé cir xién cho hiéu qua kinh té giam dén
50% so voi cac két ciu khac.

Keé cur xién 4p dung tai nhiirng vung song, kénh
ndi dia c6 ddy ndng hon -2m cao trinh bo +1 +
+1,5m, cao trinh gia cd long dan tai vi tri cir 1a
-1,00 + -1,50 m, bé rong duong giao thong
nong thon tir 2+3m (hinh 2.2).

Mot sO mat cat ke cur xién ung dung nhu sau:

MNy,

7]
; O)
EEII]? stén%‘ KCbh tnhiCh

ChOdCh:
1.COBTCS

7
/ 2.L0thold n(TE 7
/ 3.PhCh tram
4.Clltram
5.DCin [T cCJ
J 6.Khudn viCh g hoa L
1 7.CTThg giao théng néng thén =
8 PhCin vi (T3 (TH
/ 9.Lan can
/ 10.MThg tho(d n(Te

Hinh 2.2: Truong hop ké #ng dung cho
bco vé bo song c¢d bor kénh thodi, két hop
dwong giao théng néng thén va cd chénh cao
trong va ngoai twong <3,0m

Hinh 2.3: Phoi canh ké cir xién bé téng
cot soi

Két cau cur bé tong cot soi1 gdbm hai loai: cur FSP-
W, ctr FSP-C. Moi loai két cau ctr trén c6 nhi€u

| KHOAHOC

(of0] [e] \[e]3]2

kich thudc khac nhau, pham vi ng dung va do
bén khac nhau [1].

MAT CAT DAU CUf

MAT CAT THAN CU

& by oa
i
i

Hinh 2.4: Mt cat cir FSP - W

MAT CAT DAU CU MAT CAT THAN CUf
¢

Hinh 2.5: Mt cat cir FSP - C

2.3.2. Thi nghiém kha nang chiu lyc cua cu bé
t6ng cot soi

So d6 thi nghiém 14y theo chi dan trong tiéu
chuan TCVN 9347: 2012. Mau coc cir thi
nghiém theo so d6 dim don gian (ké 1én 01 gdi
¢ dinh va 01 gbi tua di dong) va chiu tac dung
cua 04 tai trong tap trung P [1].

Hinh 2.6: B tri thi nghiém

- Dung cu gia tai: st dung kich thuy luc va hé
dam phan tai dé tao ra 04 tai trong
tap trung tac dung l1én mau thi nghiém. Gia tri
taii  trong tic dung dugc do thong
qua 01 dung cu do luc dién tir Load-cell;

-bo chuyén vi: sit dung dung cu do chuyén Vi
dien tr LVDT dé do chuyén vi
ctia dim ¢ giita nhip dam va & 02 gdi tua;

- Po bién dang bé tong vung kéo va nén: sir
dung strain gages dian & gita nhip
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dam tai vung kéo va vung nén;

- Thiét bi do luc Load-cell, thiét bi do chuyén
vi LVDT va do bién dang Strain
Gages duoc két ndi v6i bd Datta logger cho
phép ghi nhan tuy dong va ddng thoi
cac gia tri do.
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Hinh 2.7: Két qua thi nghiém uén dam

2.3.3. Phan tich wu nhwoc diém va kha néang dp
dung

K& cir xién bé tong ct soi gia cudng ¢t thanh
polyme gdm c6 hai thanh phan: b6 cbt sgi (thiy
tinh, bazan, cacbon,...) dugc tam trong nhua
polyme 1am cong viéc két dinh, truyén déu img
suat giita cac soi va bao vé chiing khoi céc tac
dong ctia moi truong ¢ Viét Nam. Phan tich vu
nhugce diém cua clr bé tong ¢t soi gia cudng
cbt thanh polyme nhu sau:

*U'u diém

- Cuong do kéo theo phuong doc 16n (cao hon
tir 2,0 dén 2,5 lan thép xdy dung thong thuong).
Tuy nhién dudi tdc dung cua tai trong dai han,
do tinh tir bién ctia nhwa két dinh, cudng do nay
c6 thé giam di dang ké.

- Sitrc khang an mon t6t (vat liéu khong gi nhon
I vé tinh bén héa hoc, chiu kiém, axit va nudc
bién). Vi vay bé rong khe nirt cho phép d6i voi
cac két cau bé tong dung thanh cdt soi polyme
thudng 16n hon két cau bé tong cdt thép twong
ung.

- Khong bi nhiém dién tir. Khoéng dan dién va
dan nhiét.

- Strc khang va cham va khang méi tot.

- Trong luong két cau cir nhe nhe. Di€u nay cod
the 1a yeu to thudn 1gi cho cong viéc van chuyen
va thi cong cur.
*Nhuogc diem

- Ung xtr dan hdi tuyén tinh cho dén khi pha
hoai. Do thanh cdt soi polyme khong ¢ thém
chay nén két cau co thé bi pha hoai dot ngot néu
thanh dugc khai thac & nhitng Gng suit qua cao
gan voi cudong do gidi han.

- M6 dun dan hoi thip (chi bang tir 1/4 dén 1/3
mé dun dan hoi cua thép).

- Nhuya polyme va cdt sgi dé bi hu hai khi bi
phoi 10 trong burc xa cuc tim.

- Cuong d6 chiu lyc theo phuong ngang thap.
Cuodng d6 chiu nén doc gan nhu khong dang ké.

- O nhiét do cao, chit nhya két dinh bi hu hai,
anh huong rat 16n dén cuong do cta thanh va
kha nang dinh bam gitra bé tong va cot thanh .

So séanh kinh té - ki thuat mot sé san phan cir
trén thi truong x, trong dé clr bé tong cdt soi 6
gia thanh ré nhét trong cac loai cir trén, bang
30,1% cu bé tong du ung luc; bé'mg 38.,3% cur
nhya; Cu xién BTCS cung phan khtc véi cu
nhua PVC, gid thanh ré nhung lai khong bi 1ao
hoa.

3. KET LUAN

Pé xay dung duoc khu dan cu lang chai ven
bién tinh Ca Mau dat chuan NTM bén viing va
mg pho vai bién doi khi hau, bén canh nghién
cuu quy hoach khong gian thi viéc nghién ctru
ap dung giai phap két cau méi cho ké bo song,
kénh trong khu dan cu 14 rat quan trong. Vi dic
diém dia chat nén dat yéu & Ca Mau, cac giai
phap ké hién nay chua dap tmg duoc yéu cau
kinh té - k¥ thuat. Chinh vi vay Vién Thity cong
d3 nghién ciru va phat trién giai phap ké cir xién
sir dung cir bé tong cdt soi gia cuong cdt thanh
polyme vdi tiéu chi nhe - bén - ré - dep nham
ung dung vao bao v¢ bo song kénh trong khu
dan cu lang chai. Ap dung giai phap nay c6 thé
bdo v¢ mai bo song, bd kénh vai gid thanh 5-15
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ty/km, giam gia thanh xay dung phu hop v6i ngudn luc dia phuong.
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