ENgay nhan bai: 20/4/2021 BNgay slfa bai: 19/5/2021 BNgay chap nhan dang: 09/6/2021

Giai phap bao ve bo séng bang cong nghé
cé Vetiver - truong hop ap dung tai
xa Hoa Phong, thanh phé Da Nang

Solution to protect river bank by vetiver grass technology - a case study

in Hoa Phong ward, Da Nang city
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TGM TAT

Viet Nam I nuge ném & khu vurc nhigt dai gia mua Dang Nam A, hiing
ndm chiu nh hwéng coa rat nhigu thign tai ty nhién. Duai tac
dang cia qué trinh bign ddi khi hau da va dang dién ra theo chigu
huéng ngay cang tiéu cuc, thigt hai do thién tai tw nhign noi
chung, |i lut ndi rieng dvoc dy bao sé ting nhanh trong céc ndm
sép tai, tap trung tai cac khu vuc ven sang, ven bién. Luu vic
sing Vu Gia - Thu Ban [a mat trong nhitng lvu vuc séng lén cia
Viat Nam, véin dé sat |& bir sang & khu virc nay dién ra kha nghigm
trong, nh hudng to lén dén qua trinh phat trién ca dia phuong.
Cac giai phap bao vé b sdng ving sat |& trér nén cép thigt hon
cd, trong da, cang nghé gia cd br sng béng ca Vetiver vai nhimng
ru vigt rieng da dugc phat trién va img dung thanh cang nhiu
noi trén the giai. Nghién ciru nay duge thue hign vai muc dich ap
dung cang nghé ca Vetiver, két hop vai cac vat ligu khac dé dra
ra gidi phap k& mém béo vé by sdng ph hop vai dia ban ha luu
Vu Gia - Thu Ban. Giai phap da ching minh duge higu qué trong
thuc tién, vai hieu qua tuong ddi cao vé mat ki thuat - sy dn
dinh trong drong vai cac giai phap khac hign ca nhung gia thanh
ré hon rét nhiéu.

Tir khéa: Béao ve bir sang, giai phap k& mém, cong nghé ca Vetiver,
thanh phd Da Néng.

ABSTRACT

Vietnam is a country located in the tropical monsoon region of
Southeast Asia, and annually suffers from many natural disasters.
Under the impact of climate change, which has been taking place in
an increasingly negative direction, damages caused by natural
disasters in general and floods in particular are expected to
increase rapidly in the coming years. centralized in riverside and
coastal areas. Vu Gia - Thu Bon river basin is one of the major river
basins in Vietnam, river erosion problem in this area takes place
quite seriously, greatly affecting local development. The solutions
to protect river banks in landslide areas have become more urgent,
in which the technology of riverbank reinforcement with Vetiver
grass with its own advantages has been developed and successfully
applied in many parts of the world. This study is conducted with the
aim of applying Vetiver grass technology, combined with other
materials to offer a solution for soft embankment for riverbank
protection suitable for the downstream area of Vu Gia - Thu Bon.
The solution has proven to be effective in practice, with relatively
high technical efficiency - the same stability as other existing
solutions, but at a much cheaper price.

Keywords - River bank protection, soft embankment solution,
Vetiver grass technology. Da Nang city.
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\NEHIEN COU KHOA HOC

1.Dat van dé

Viét Nam la dat nudc chiu anh hudng nang né cla thién tai noi
chung va I lyt néi riéng. Trong lich st loai hinh thién tai nay da c6
nhimng anh hudng I6n dén su phat trién kinh té xa hoi clia qudc gia,
nhu lyt I6n nédm 1945 da dan tdi nan déi trong mot thai gian dai va
gay ra cai chét cho hon hai triéu ngudi. Tran |G nam 1964 gay ngap
lut khu vuc réng 16n & mién Trung Viét Nam tir Quang Binh dén Phu
Yén. Tran lut 1999 nam da gy thiét hai dang ké vé ngudi va tai san
cho nhiéu tinh khu vuc duyén hai mién Trung. Bén canh do, Viét
Nam vén la mét nudc dang phét trién, co s& ha tdng con yéu kém,
nhan thuc cda ngudi dan véi tham hoa tu nhién chua cao. Vi vay,
Viét Nam dugc danh gia Ia mot trong nhimng nudc dé bi tén thuong
déi v6i thdm hoa thién nhién [1].

Kinh té€ Viét Nam néi chung va thanh phé Ba Nang noi riéng
dang c6 téc d6 phat trién nhanh chéng trong nhitng nam gan day,
di kém vai d6 la viéc xay dung cac cdng trinh dé€ phuc vu cho qua
trinh tang trudng. Tuy nhién, song song véi d6 la nhiing anh hudng
nhat dinh t&i moi trudng tu nhién. Luu vuc séng Vu Gia - Thu Bén ¢
dién bién dong chay tuong ddi phuc tap, su thay déi dong chay
cling su phat trién ca hé théng ca s& ha tdng trong nhitng nam qua
da lam thay d&i thdm phu dugc cho la mét trong nhiing nguyén
nhan cét yéu gy xéi 1& va mat én dinh khu vuc bg séng. Trong
nhirg nam gan day, van dé sat 16 bd song & khu vuc ha luu, dac biét
la trong pham vi thanh phd Da Nang dién ra kha nghiém trong va
anh hudng to I16n dén qua trinh phat trién kinh t& xa hoi cda thanh
phé.

V@i tinh hinh trén, cac gidi phap nghién ctiu nham béo vé bo
séng vung sat |3 trd nén cap thiét hon ca. Tu l1au nay, viéc tinh toan
6n dinh céng trinh thudng dua trén co s& ly thuyét ctia phuong
phap can bang gi6i han dé danh gia muc d6 6n dinh cla cong trinh
théng qua hé s6 én dinh K. Cum tir “Can bang gidi han” & day dugc
hiéu la su can bang giia téng cdc mé-men git véi téng caéc moé-men
gay truot, hodc gilia luc gilr va luc gay trugt. Qua trinh tinh todn nay
c6 thé dugc thuc hién mot cach thi cong hodc sit dung cac phan
mém chuyén dung, trong d6 phd bién nhat la mé-dun tinh 8n dinh
mai déc Slope/W. Tuy nhién gan day, mot phan mém khac ciing dan
dugc str dung phé bién hon trong cac bai toan dia ky thuat 1a Plaxis,
do tinh chinh xac va kha nang giai quyét bai toan rat rong clia no.
Riéng vGi bai toan 6n dinh mai déc, phan mém Plaxis st dung ly
thuyét hoan toan mai - Phuong phap suy gidm cudng d6 chéng cit,
dé xac dinh hé s6 8n dinh clia céng trinh.

Bén canh do, cac giai phap ké mém gan day dugc st dung kha
nhiéu dé thay thé cho giai phap ke cling théng thudng vi nhing lgi
ich vé kinh t&€, moi trudng, dac biét la Céng nghé tréng co Vetiver
phuc vu gidam nhe dnh hudng clia qua trinh sat 18 bs song va bao vé
moi trudng da dugc phat trién va ting dung thanh céng & nhiéu noi
trén thé gidi [2]. Cong nghé nay da dugc du nhap vao Viét Nam ti
nhimng nam 1999. Co Vetiver khéng két hat, khéng lan truyén bura
bai. Pac tinh uu viét cla cd Vetiver 1a bd ré d6 s6 cla c6 thé phat
trién rat nhanh, trong mét sé diéu kién, ngay trong ndm dau tién ré
da &n sau téi 3-4m. Phan than trén mat dat clia c6 Vetiver moc théng
diing, rat cling, chac. Khi tréng du day, cé sé moc sat véi nhau tao
thanh mét hang rao kin, gitp chiu dugc dong nudc chay xiét, han
ché x6i mon dat va phan tan nudc mat chay tran rat hiéu qua.

Viéc nghién ctiu va st dung két hgp céng nghé tréng cé Vetiver
két hgp tinh toan kiém tra &n dinh bang phan mém Plaxis sé gilp
cho viéc phan tich danh gia 6n dinh cong trinh dugc chinh xac, hiéu
qua va khach quan haon. V&i nhiing ly do néu trén, nghién cltiu nay
dugc thuc hién véi muc dich cung cap cho ngudi thiét ké c6 thém
mét lua chon trong viéc phan tich 8n dinh cong trinh phi hgp va cé
dd6 tin cay cao.
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2. Pham vi nghién ctu

Khu vuc ap dung cong nghé trong cé Vetiver thudc thon Cdm
Toai Pong, xa Hoa Phong, huyén Hoa Vang, thanh phé Da Nang, c6
toa do dia ly: 15958'50” vi d6 Béc, 108°9'18" kinh d6 Dong véi chidu
dai c6 nguy co sat 13 udc tinh khoang 3000 m ngay phia trén cau
séng Yén (Hinh 1).

| d
Hinh 1: Vi tri sat |& khu vire nghién ciu - x3 Hoa Phong, H. Haa Vang, Tp. Ba Nang

Trong nghién ctu nay, giai phap gia c6 b& dugc thir nghiém cho
1 doan séng ¢ nguy ca sat I& nang véi chiéu dai 20m. Diém sat 16
nam & phia bd trai sdng Yén, nai chiu nhiéu tac dong cta ché do
dong chay luu vuc d@én ti séng Vu Gia - nguyén nhan pha vé cau
truc dia chat khu vuc ven bg gay sat 16 cho khu vuc. Qua qua trinh
kiém tra thuc dia két hop st dung anh chup vé tinh, tac gia da ndm
bat dugc xu hudng, nguyén nhan so bé tac ddng lam xoi |6 bd séng
khu vyc nghién ctru. Bia tang khu dat c6 cau tao chd yéu la dat cat,
dat sét pha cat; xuéng sau phia duéi séng la dat cat pha lan séi san
hodc & sét pha cat. Phan b séng thuc vat cay tre rat phét trién trén
dia hinh mai déc tur 0,3-0,5%. Ti nam 2011 dén nay, pham vi sat 16
I6n nhat tai vi tri khu vuc duéi tac déng ctia dong chay luu vuc udc
tinh khodng 11m, de doa dén cuéc séng cla nhan dan thén Cam
Toai Déng, xd Hoa Phong. (Hinh 2)

Hinh Z: Hién trang sat l& khoang 20m bir sang khu vuc xa Haa Phong

3. Phuong phap tié€p can

Trong nhimng nam gan day, vdi su phat trién manh mé cta khoa
hoc cdng nghé, nhiéu nghién ctiu mai ing dung céac thanh tuu khoa
hoc trong céc nganh vat liéu, két cau xay dung dé tang cudng hiéu
qua béo vé b sdng da dugc tién hanh, thir nghiém va ap dung rong



rai, thay thé va b sung cho cac phuong phap truyén théng. Mét s6
gidi phap da va dang dugc Ung dung tai Viét Nam, nhu: véi su phat
trién manh mé clia cong nghiép héa chat, cac loai vai, day dugc san
xuét bang sai téng hagp Polyme da dugc st dung dé tao nén cac loai
vai dia ky thuat, c6t cho dat dap, tham, tai 6ng, tai vai don vat liéu
€6 cudng do cao gitp chong x6i day, bao vé chan mai va bd séng.
Ngoai ra, cac loai 6ng dia ky thuat (GeoTube) dugc ché tao bang vai
dia ky thuat cudng do cao cling da duoc st dung dé chia dat, cat,
tao thanh nhiing cau kién xép chéng lén nhau dé gia chan, mai bg
s6ng. Hodc cac loai tui dia ky thuat (Bagwork) co kich thuéc nho
duoc st dung dé& ghép néi bang cac khép nhua ciing dugc Uing
dung réng rai & nudc ngoai. D& nang cao hiéu qua cac loai hinh cong
trinh co ban, nhiéu nghién clru da tap trung cai tién cac cau kién, két
cdu téng thé cdng trinh theo hudng linh hoat, bén viing, thuan tién
cho thi céng. Cac nha khoa hoc da cai tién cac khéi bé tdng lat mai,
vua gidm dugc tac dung clia séng, giam dién can 16n khi chju ap luc
song, vira co khe hé dé cac loai thuc vat sinh séng. Su ra d&i cia mot
50 loai khéi bé téng réng, lién két trén mat bang kha linh hoat va c6
tinh thdm my cao, tao thanh mét “tdm tham” bé téng nhu khéi
Amorloc, Amorflex, Terrafix. Tuy nhién nhiing gidi phap trén, hién
c6 gia thanh tuong ddi cao, bién phap thi cdng kha phuc tap, va
quan trong hon la muic do than thién véi moi trudng khéng cao. Do
dé viéc trién khai véi quy mé 16n nhu khu vuc ha du séng Vu Gia Thu
Bon dodi héi nguén kinh phi 16n, vuot quéa kha nang cta cac dia
phuong.

Su dung cac loai thyc vat than thién véi moi trudng trong gia ¢
b& da dugc nghién ctiu va ting dung tir [au & nhiéu noi trén thé gidi
cling nhu Viét Nam. Phuong phap nay it ton kém va cung cap nhiéu
Igi ich: Thi cong don gidn; Than thién véi moi truong; Cai thién maoi
trudng séng clia déng vat hoang da va ca sinh san; Tao canh quan
moi trudng; Chi phi dau tu thap. Mét trong nhing gii phap ndi bat
cUa trudng phai nay la lua chon cdng nghé tréng co Vetiver, loai cd
nay c6 nhiing dac tinh ndi bat, phu hgp vdi viéc bao vé bd séng, nhu
s& hitu b ré d6 s6 gobm hang ngan van ré nhanh an déu va rat sau,
c6 thé xudng tdi 2-3m ngay trong nam dau tién [3], [4].
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Hinh 3: So dd bd tri he coc tre va he neo

K&t qua trong & mot s6 noi cho thdy, trong vong 12 thang dau,
ré cd Vetiver c6 thé an sau tdi 3,6m trén mai doc dat dap. BO ré nhu
vay gan két chat cac hat dat, dong thai neo chat I6p dat ba roi phia
trén vdi IGp dat 8n dinh hon bén dudi, vi vay cay co rat kho bi bat
géc . Bo ré nhu vay cling gitp co Vetiver chiu han rat tét. Ré co
Vetiver c6 stic khang kéo rat cao ( stic khang cat c6 thé dat 75MPa,
tdc 1a bang 1/6 stic bén clia thép va ¢ kha nang tang stic khang cat
cla dat [én t6i 39% & d6 sau 0,5m), tham chi con cao hon cd mot s
loai cay than gé, giup gia cudng mai déc rat t6t. Nhung mot yéu
diém cé hitu cha gidi phap nay la thai gian sinh trudng clia ¢ cling

nhu muc dé lién két gilta cac khém cé trong giai doan dau anh
hudng rat I6n dén hiéu qua gia cd. Vi dé dat dugc yéu ciu gia c6, doi
hoi thai gian trong c6 phai dat it nhat 1-2 nam [5]-[7]. Diéu nay dan
dén nhiing han ché 16n clia giai phap st dung co Vetiver. Nham khac
phuc nhiing yéu diém trén, trong bai bao nay nhém tac gia dé xuat
moét so d6 gia ¢6 mdi, tan dung t6i da kha nang khang cat, khang
kéo clia bo ré cd Vetiver ciing nhu |a 8n dinh khu vuc ba trong giai
doan 1-2 nam dau tién, dé la giadi phap két hgp gilta coc tre, giang
neo thép va tréng c6 Vetiver. (Hinh 3)

4. S0 dé gia ¢8 cho khu vuc xa Héa Phong

4.1 Xac dinh cao trinh thiét ké

Dé xac dinh cac cao trinh thiét k&, nghién ctru da tién hanh mé
phdng bai toan thly lyc séng khu vuc nghién ctu. Can cd vao tai
liéu thu thap dugc va dac tinh cda luu vuc tinh toan, lya chon hiéu
chinh va kiém dinh mé hinh Mike 21 HD theo 2 nam 2005 va 2009.
Vi tri d€ hiéu chinh va kiém dinh mé hinh tai tram do muc nudc cau
C8m Lé. S dung bd mé hinh da hiéu chinh va kiém dinh dé xéac
dinh cac gid tri muyc nudc tai doan song khu vuc nghién cltu bao
gém: muc nudc I thiét k€, muc nudc kiét thap nhat, muc nudc trung
binh mua kiét (Bang 1).

Bang 1: Cac gia tri muc nudc thiét ké tai khu vuc nghién ciu
T Muc nudc Ponvi Gia tri
1 MN L thiét ké m 2.21
2 MN Kiét binh quan m 1.61
3 MN Kiét nhat m 1.52

4.2 Xac dinh so dé gia cé coc tre.

Hién tai, chua thdy ly thuyét tinh toan cu thé nhung ta c6 thé
lam nhu sau: trong giai doan thiét k& gia s sau khi dong coc tre dat
nén dat dugc d6 chat nao doé (thdng qua hé sé réng) tir dé tinh dugc
stic chiu tai dat nén |ay dé lam can cu thiét k€ mong (hodc cé thé gia
sU stic chju tai dat nén sau khi dong coc).

Do yéu cau vé dac tinh ky thuat cta coc tre, can dong coc tre
dén cao trinh myc nudc t6i thiéu trong séng (giGi han mua can) dé
dam béo coc ludn chim trong nudc.

Chiéu dai coc thiét k& 2.5m (thuc t& 2.7m);

Cao trinh dinh dau coc Zdinh = (+1.7m) & (+0.9m);

Theo kinh nghiém thi céng coc tre hién nay, nguai ta thudng
ddéng 16-25 coc/m? vi dé chia (khodng cach coc 20-30 cm). Nhu vay,
Iua chon khoang céch gilra cac coc la 30cm thi véi két cau 2 hang
coc phan bé déu trén chiéu dai 20m doan sat 18, can tién hanh thi

cong déng khodng tir 135 10 coc tre. (Hinh 4-5)

Coc tép dia thép ma kém
VEIxSx1m

MAT CAT NGANG

Ty b 19000
. / Thép neo
i 2, oé. /\.\
SONG o -
*’/\ MNa 1 = 2.2m
=

SONG

Hinh 4: Mzt cat ngang dai dign mai gia cd bir sang
4.3 Xac dinh so dé trong ¢
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NGHIEN CUU KHDA HOC

Véi nhitng d3c tinh uu viét clia cé Vetiver, dé giam nhe 1G lut va
bao vé bd s6ng khu vuc nghién ctu, tién hanh thiét ké bé tri trong
c6 Vetiver nhu sau:

Mai déc thich hop cho viéc tréng cé Vetiver gia ¢d bd song la 1:1
hodc cé thé thoai hon. Nhu vay, véi d6 déc hién trang, can st dung
may dao béc bé phan PH va tao mai déc.

Sau khi thi cdng dong coc tre gia ¢6 nén dat yéu, tién hanh trong
Cé Vetiver theo 2 hudng:

Tréng ¢ Vetiver theo dudng déng mdc, song song vsi dong
chay, véi khoadng cach hang cach hang (do xu6i déc) 1a 0,2-0,5m, lua
chon 0.2m/hang ngang; D€ giam téc dé dong chay, trong cac hang
¢ Vetiver vudng goc vai chiéu dong chay, khoang cach hang cach
hang 0,3-0,8m, lya chon 0.5m/hang doc.

Hang ngang trén cung tréng doc theo mép dinh déc, hang
dudi cing tréng & ngang muc nudc thap nhat. Luu y mét s6 noi
muc nudc séng cé thé thay déi rat dang ké theo mua va do vay c6
thé chon dung thai diém nudc kiét nhat dé tréng hang dudi cling
cang thap cang t6t. Do muc nudc c6 thé [én cao, mot vai hang
dudi cung c6 thé moc cham hon cac hang trén:

e Cao trinh dinh bo séng Zdinh = +3.5m;

e Cao trinh myc nudc thap nhat: Ztn = Zkiét = +1.5m.
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Hinh 5: So dd trdng ca Vetiver trén méi bir sang

4.4 Kiém tra 6n dinh

TU tai liéu dia hinh thu thap dugc, di liéu thuy van, tac gia lva
chon phan mém Plaxis V8.6 d€ mé phéng, phan tich va tinh toan 6n
dinh cho tling trudng hgp tinh toan. Hién nay phan mém Plaxis cho
phép phan tich én dinh dia ky thuat cho nhiéu bai toan phuc tap,
ngay cang chiing té dugc kha nang ciing nhu muic do hiéu qua, la
céng cu tin cay cho ngudi ky su thiét ké. Tac giai s& dung mé hinh
Mohr — Coulumb va mé hinh Soft soil model dé 4p dung cho viéc
tinh toan. Nham so sanh tinh hiéu qua cia mo hinh lua chon, nhém
tac gia ti€én hanh phan tich vai 3 trudng hop: Khéng co ke (hinh 9);
giai phap keé ctiing sir dung bé tong (hinh 12); gidi phap ké mém két
hgp trong cé Vetiver hinh (hinh 13). Cac tiéu chuan sir dung trong
tinh toan: TCVN 8419-2010: Thiét ké cong trinh bao vé b song,
TCVN 9902-2013: Yéu cau thiét ké dé song.

a) Hién trang khoéng co ke

Hinh 7: Khai bao muc nwée cho hign trang bir sang tai vi trf nghién ciu
b) Mé hinh keé ciing st dung bé téng cét thép dé gia cé
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Hinh 3: Khai bao muc nudc tinh toan
¢) Giai phap k& mém két hgp trong cé Vetiver
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Hinh

: Chia lurdi cho hién trang bir sing tai vi tri nghién ci
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Hinh 11: Khai bao myc neée thang sd déu vao

5. Két qua tinh toan
Két qud mé phong trong Plaxis cho ra cac hé s6 8n dinh theo

tung trudng hgp muc nudc, ting véi cac moé hinh tinh todn da néu
trén, két qua dugc trinh bay trong bang 2.

Qua bang két qua tinh toén, tdc gid nhan thay hé s6 6n dinh hién
tai clla bd séng la thap hon hodc xap xi véi hé s6 6n dinh cho phép,
diéu nay cho thay su can thiét phai gia ¢6 mai bd séng, ngan chan
qua trinh sat 16, gdy anh hudng dén tai san va doi séng clia ngudi



dan. Bén canh do, giai phap gia c6 bang ke ciing cho két qua hé sé
8n dinh cao han so vdi gidi phap ké mém. Tuy nhién, véi két qua hé
s6 6n dinh cla gidi phap ké mém hoan toan thda man dugc diéu
kien 6n dinh cho phép. Ngoai ra, giai phap ké mém con c6 nhing
uu diém ndi bat hon so vdi gidi phap ké ciing nhu:

¢ Thdi gian thi cong nhanh.

e Giam chi phi nguyén vat liéu.

e Than thién véi moi truong.

Vi vay, giai phap ké mém la phuong an kha thi khi tién hanh ap
dung cho khu vuc nghién ctu.

Bding 2: Két qua tinh todn 8n dinh b séng gia cé cé Vetiver

Hé s6 6n dinh
T Loai cong trinh Trudng hgp tinh toan ——
K- tinh toan | [Kle
1 Muc nudc kiét nhat Zkjat = +1.5m| 1,183 1.2
Hién trang khong gia c6 —————
IMuc nudc It thiét ké Z|g = +2.2m 1,276 1.2

2

3 |Ke cting dam BTCT két hop{Muc nudc kiét nhat Zkigt=+1.5m 1,586 1.2

4 \dads Myc nudc i thiétké Zjg = +22m | 1,826 | 1.2

5
6|

Ke mém tréng cd Vetiver kétMuc nude kiét nhat Zkigt = +1.5m| 1,512 1.2
hop hé giang thép Myc nudc [ thiétké Zjg =+2.2m | 1,698 12
6. K&t qua thuc nghiém

Dua trén thiét ké va tinh toan én dinh, nhém nghién ctiu da tién
hanh thuc nghiém trong cé véi s& d6 dé xuat cho khu vuc Hoa
Phong, thanh phé Ba Nang (Hinh 12).

Hinh 12: Gia cd bir séing béing co Vetiver xa Hoa Phang, Ba Nang

Két qua quan trac cho thdy co t6i 65-98% s6 cd6 mdi trong séng
dugc, ty 1& ra nhanh 11/khém sau 3 thang, chiéu cao va dé sau ra ré
theo thdi gian nhu thé hién & bang 3:

Bang 3. Chiéu cao va dé sau ra ré cta co Vetiver tai khu vuc
tréng thi diém

1T |Théng s6 B0 phan 30ngay  [37ngay |[41ngay |90 ngay
1. |Chiéucaocdy [Phanchan |4.44 5.60 7.32 8.20

2. Phangiia  [5.15 6.18 7.40 8.21

3. Phandinh  |0.78 0.75 0.6 0.86

1. |Dosauré Phan chan  |50.60 72.27 86.24 96.39

2 Phangiia  [58.42 72.39 86.36 96.52

3 Phan dinh

8.89 635  ]5.08 10.16

: "‘\ ; [ ;'\'w' -.'\‘

Hinh 13: (ua trinh phét trién cia ca Vetiver tai khu vire nghign

7. Kétluan

Nghién ctru da thiét1ap, mé phdng mé hinh dé tinh toan 6n dinh
cho céc gidi phap gia c6 b song tai thén C&m Toai Dong, huyén
Hoa Vang, thanh phd Da Ndng dua trén cac chi tiéu co ly cla dat,
cac myc nudc thiét ké théng qua phan mém plaxis. Bén canh do, tac
gia da tinh toan dugc hé s 8n dinh clia cong trinh khi tién hanh thi
céng ké mém thay cho gidi phap ké ciing nhu théng thudng. Két
qua da dugc trich xuat, d6i chi€u va budc dau cho thay viéc thay thé
gidi phép ké ciing truyén théng bang ké mém (st dung co Vetiver
két hgp hé neo) la kha thi va mang lai hiéu qua kinh té ciing nhu ky
thuat tuong déi tét. K&t qua tréng thuc nghiém cho thay, qua trinh
sinh truéng cda co6 Vetiver véi khu vuc thanh phé Da Nang la kha
t6t. Mac dau trong diéu kién béng ram, nhung muc d6 phat trién
cla bo ré la tuong doi, yéu té nay gop phan gia taing do chat cta
dat, cling vdi cac lién két coc tre bién khu vuc gia c6 thanh mét khoi
viing chét, tir d6 gidm thiéu nguy co sat 16 tai khu vuc. K&t qua thuc
nghiém ching minh, bién phap gia c6 b& séng bang giai phéap ke
mém st dung cé vetiver, coc tre va neo thép la hoan toan kha thi va
mang lai hiéu qua cao. Véi chi phi ré, tan dung dugc vat liéu than
thién vdi thién nhién, gan gii va phd bién vé6i ngudi dan, mé hinh
sé& mang lai hiéu qua ca vé kinh té va ky thuat, ghdp phan giadm thiéu
tinh trang sat 16 b séng, dam bao diéu kién phat trién kinh t& xa hoi
cla dia phuong.

L&i cdm on

Bai bao la san phdm ndm trong khudn khé dé tai cdp cd s6 ma
$6 D2019-CS-07 clia S& khoa hoc cong nghé TP Da Nang. Nhém téc
gid va Trung tam Nghién ctu quan ly rai ro va Khoa hoc an toan -
Dai hoc Pa Nang xin chan thanh cdm on S KHCN TP Da Néng va Pai
hoc Ba Nang da tao diéu kién va tai trg chi phi nghién ctu nay.
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