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LOI CAM DOAN

Tac gia xin cam doan day 1a cong trinh nghién ctru cta ban than tac gia, cac két qua
nghién ctru va cac két luan trong luan an nay 1a trung thuc va khong sao chép tir bt
ky mot ngudn nao va dudi bat ky hinh thirc ndo. Viéc tham khao cac ngudn tai liéu

da dugc trich dan va ghi ngudn tai liéu tham khao ding quy dinh.

Tac gia luan an



LOI CAM ON

Luén an tién si nay duogc thuc hién dudi sy huéng dan khoa hoc ciia PGS.TS Pinh
Vii Thanh va PGS.TS Nguyén Khic Nghia. Tac gia xin bay t6 long biét on sau sic
tdi1 cac Théy vé dinh hudng khoa hoc, sy quan tam va tao diéu kién thuan loi trong
sudt qua trinh nghién ctru dé hoan thanh luin 4n nay. Téc gia xin duoc chan thanh
cam on cac nha khoa hoc — Tac gia ciia cic cong trinh nghién ctru da cong bd ma
tac gia da trich dan trong luan an, cung cip ngudn tu liéu quy bau, nhiing kién thirc

lién quan trong qua trinh nghién ctru hoan thanh luan an.

Tac gia xin tran trong cam on lanh dao va cac can bd Ban To chirc - Hanh chinh
thudc Vién Khoa hoc Thuy loi Viét Nam da tao diéu kién dé nghién ctru sinh dugc
thuc hién va hoan thanh chuong trinh nghién ctru ciia minh.

Téc gia ciing xin gui 10i cam on dén nhém cong tac nghién ciru vi da tao dicu kién
thuan loi, ho trg thuc hién viéc quan trac thu thap dir liéu ngoai hién truong, trién

khai nghién ctru, thi nghiém md hinh.

Téc gia xin tran trong cam on lanh dao va dong nghiép tai Vu Khoa hoc Cong nghé
va Moi truong di dong vién, chia s¢, tao diéu kién trong ca qué trinh nghién ciru va

hoan thanh luan an.

Cubi cung 1a su biét on ddi véi gia dinh va nhitng nguoi ban than thiét vi da dong

vién, chia sé su cdm thong trong ca qua trinh dé hoan thanh luén an.

Téc gia lun an
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CAC KY HIEU CHU YEU DUNG TRONG LUAN AN

Ky hiéu Pon vi Tén goi cua ky higu
R m Ban kinh thuy luc
Ao, A m Budc song tai ving nude ban dau va 1 diém ven b
T, Ty, Tm-10 S Chu ky s6ng, chu ky dinh phd, chu ky pho séng dic trung
H, Hs Ho, m Chiéu cao s6ng, chiéu cao song trudc ring, chidu cao song
Hmo, Hrms pho, chiéu cao song trung binh quan phuong (c6 CNM)
h, m Chiéu cao cay trung binh
h_v - Chiéu cao cay twong dbi
d
X m Chiéu rong dai rimg
o, B do Do dbc goc song va
Y m2/s D0 nhot dong
H kg/(m.s) | Do nhét dong luc hoc chat 1ong
n - Do nham long dan
H s - Do ngap tuong dbi
d
Sop - Do dbc song
d, m DPuong kinh trung binh than/canh cay
by m? Puong kinh tinh toan cua cay
h, ho m Do sau nudc (tong cong) co ké dén ca dao dong song, do
sau trudc RNM
9 m?/s | Gia tdc trong truong
ChN,Y - Hé s6 nham, do nham, hé s6 nham Manning
Co - Hé sb can tong hop
C m®5/s | Hé sé Chezy

Xi




Ky hiéu Pon vi Tén goi cia ky hi¢u
ay, - Hé s hiéu chinh chiéu cao cay
KC, KC, ) Hé s6 Keulegan-Kapenter (KC) va hé s6 KC cai bién
Kt B} Heé s6 giam chiéu cao song
R? B} Hé s6 tin cdy dudng hoi quy
Re - Heé s Reynols
Fr - Hé sb Froude
p kg/m® Khéi luong riéng ctia chét 1ong
U, Um m/s Luu téc dong chay theo phuong ngang
N, N, N, cay/ha | Mat d6 cay ngap man
hoac
cay/lm?
E, E® J Nang lugng song trung binh don vi, nang luong séng trong
truong hop khong co cay
Dy, Dt, Dy J Nang lugng song ti€éu hao do song v, do ma sat day, do stic
can cua CNM
k B} S6 séng
M, Ay An - Ty 1¢ mo6 hinh
t S Thoi gian
P % Tan suét xuat hién
f Hz Tan sb thuc do (séng)
X, ¥, 2 m Toa do: x, y dit tai mit nude va truc z huéng 1én
Cy m/s Vian téc nhom song
® } Vian tbc goc clia song
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MO DAU

1. Tinh c4p thiét cia dé tai nghién ctru

Viét Nam véi hon 3260 km bo bién thudc 28 tinh, thanh phd. Cac tinh, thanh phd
ven bién chiém khoang 41,3% dién tich tu nhién va 50,9% dan sb cia ca nude. Day
1a ving trong diém phat trién kinh té ctia Viét Nam nhung ciing 13 ving thuong
xuyén chiu tic dong bat loi tir thién nhién, nhu: song, gio, td, 16c, nudc bién dang,

xam nhap mdn, sat 1§, ...

Nghién ctru nham da dang céc giai phap giam thiéu tdc dong cia cac yéu to dong
Iuc dén bd bién va cong trinh xay dung ven bo bién di dugc cac nha khoa hoc trong
va ngoai nudc quan tdm nghién ctru. Giai phap cong trinh tuy mang lai hi€u qua
ngay sau khi xay dung nhung trong mét sd truong hop khong mang tinh bén viing,
lang phi, hiéu qua tong hop khong cao; giai phap phi cong trinh tuy pham vi ap
dung khong rong, phat huy hiéu qua cham hon nhung hiéu qua tong hop cao hon,
tinh bén viing cao hon. Nghién ctru vé co ché giam séng va qué trinh lan truyén
song qua rimg ngdp man (RNM) 1am co so khoa hoc dé xuét cac giai phap dong bo
giam thiéu tac dong ciia sdng dén cac cong trinh bao vé bd bién c6 ¥ nghia khoa hoc
va thuc tién cao, dic biét trong diéu kién hién nay khi chiing ta phai ddi mat thuong
xuyén véi cac hién tuong thoi tiét cuc doan (ting ca vé cudng do va tan suit xuat

hién), tmg pho véi bién déi khi hau, nudc bién dang.

2. Muc tiéu nghién ciru

Nghién ctru tuong tac giita S6Ng ven bd bién Va rimg ngap man nham danh gid xu thé
va xay dung duoc quan hé thuc nghiém xac dinh hé sd can tong hop Cp Va cong thirc

ban thyc nghiém xac dinh chiéu cao song lan truyén trén bai co RNM.

3. D6i twong va pham vi nghién ciru

Luén an tap trung nghién ctru tdc dung gidm séng cua rirng ngap man thuan loai ban

chua (Sonneratia caseolaris) tai khu vuc ven bién Thai Binh, Nam Dinh.



4. Noi dung nghién ciru
Dé dat dwoc muc tiéu nghién ciru néu trén, tac gia da thuc hién ludn an theo cac noi

dung sau:

- Tong quan vé cac thanh tyu nghién ctru trong nwde va trén thé gidi vé rung ngap
man va tac dung gidm séng cua rung ngdp man, phan tich cac ton tai va dat van de

nghién ctru cho luan an;

- Nghién ctru co so 1y thuyét vé rimg ngap man, cac yéu té dong luc ven bd va tac
dung giam soéng cua ring ngdp min, danh gia cac diéu kién tu nhién dic thu ving

bo bién khu vuc nghién ctru;

- St dung mo hinh toan dé danh gia xu thé va mirc do anh hwong cia cac yéu to chi
phéi dén hiéu qua giam séng cua rimg ngip min;

- Thiét ké, xay dung mo hinh, xay dung kich ban va thuc hién cac thi nghiém trén
mo hinh vat Iy mang song vé mdi twong tac qua lai gitra cac yéu t6 dong luc ven bo
v6i cac ddc diém, cau tric cta rimg ngap man;

- Nghién ctru xdy dung cong thic thuc nghiém vé tic dung giam soéng cia ring
ngap man co gén véi diéu kién ty nhién vung bo bién khu vuc nghién curu;

- Van dung két qua nghién ctru dé dé xuat quy trinh va phwong phap tinh toan thiét
ké rimg ngap min giam séng bao vé dé bién. Ap dung tinh toan thiét ké rimg ngap

man giam soéng cho doan dé bién lwa chon thudc huyén Giao Thuy, tinh Nam Dinh.

5. Cach tiép can va phwong phap nghién ciru

5.1. Céch tiép cgn

Téng hop, phan tich cac cong trinh nghién ctru ¢6 lién quan & trong nwée va trén thé
gidi vé hidu qua giam séng cua rimg ngap man. Tir d6 lya chon hwdng tiép can vira
mang tinh ké thira vira mang tinh sang tao phu hop véi dic diém tu nhién vé cay
ngap man, dia hinh, séng, gid cua bo bién khu vuc nghién ctru.

5.2. Cdc phwong phap sir dung trong lugn an

Hién nay, khi nghién ctru anh huong ctia ning luong séng dén ving ven bd va céc
qua trinh vat ly tiéu hao nang lugng song vung nudc nong, cac phuong phap co ban
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thuong str dung 1a: Phuong phap thu thip va phan tich tong hop; Phuong phap do
dac va khao sat hién truong; Phuong phap mé hinh hoa. Ngoai ra, khi nghién ciru vé
x6i 16, boi tu d6i ven bd ngudi ta con sit dung phuong phap phan tich khéng anh

bang viéc str dung cong nghé vién tham, GIS.

Maic du c6 d tin cay cao nhung phuong phdp do dac va khdo sat hién truong chi
pht hop khi nghién ctru trong mot diéu kién cu thé hoic mot truong hop cu thé.
Trong thuc té, cac yéu t6 dong luc ven bo ¢ tinh ngdu nhién rit cao, dé co du sb
lidu phuc vu cho viéc phan tich va xay dung quan hé thuc nghiém can chi phi va
cong strc rat 1on. Trong pham vi cta luan an, NCS st dung 2 phuong phap nghién
ctru d6 1a phuong phap thu thap va phan tich tong hop va phuong phap mé hinh
hoa. Phuong phap mo hinh hoa cling 1a phuong phap c6 do tin cay cao, hién nay cac

nha khoa hoc trong va ngoai nudc st dung kha phd bién.

5.2.1 Phurong ph4p thu thap va phan tich tong hop

Diéu tra, thu thap tai liéu, khao sat va nghién ctru thyc té, phan tich, danh gia va tong
hop tai liéu dé tir d6 rit ra cac co sé khoa hoc va kha niang tmg dung vao thuc tién:

- Panh gia hién trang hé théng dé bién Viét Nam, tip trung phan tich, danh gia vé
cac giai phap gia cb, bao vé dé bién, kha ning chong chiu ciia dé bién trudc tic
dong cua cac yéu tb tu nhién;

- Thu thép, phan tich hinh thai duong bo, dia hinh béi trudc dé bién va tap tinh tu

nhién cta cdy ngap man; Cap nhat céc so li€u co ban vé song, muc nudc trieu;

Khao sat bd sung cac yéu to lién quan dicu kién dia hinh bai, phan bd va cau tric
rirng ngdp man khu vuc nghién curu;

- Tong hop phan tich van d¢ on dinh bai va rung ngap man dudi tac dong tong hop
cua céc yeu to: song, tri€u va tap tinh tu nhién cia rirng ngap man.

5.2.2 Phuong phiap mé hinh hod

- Phwong phdp mé hinh todn: Xac dinh va hiéu chinh bd thong sdmo hinh toan
theo mot s6 két qua thi nghiém mo hinh vat 1y (dot 1). St dung moé hinh di hiéu

chinh dé tinh toan cho cac kich ban m¢ rong nham xac dinh pham vi anh hudng cua
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cac yéu t6 chi phdi chinh dén su suy giam chiéu cao séng cua rimg ngdp man, lam
co s& cho viéc thiét 1ap mo hinh vat 1y va xay dung céac kich ban thi nghiém mo

hinh vat 1y (dot 2).
- Phuwong phdap mo hinh vat ly mang song:

Nghién ctru trén mé hinh vat 1y c¢6 thé moé phong duoc ban chat vat Iy cua hién
tuwong. Uu diém ctia mo hinh vat 1y 1a vira mang tinh thuc té cua hién tuong lai vira
c6 thé md phong va theo ddi dién bién qua trinh cta hién twong theo cac kich ban
dinh trudc, diéu nay 1a viéc khong thé 1am khi str dung phuong phap do dac va khao

sat hién truong.

St dung két qua dénh gia xu thé va mic do anh hudng cta rimg ngap mén trong mo
hinh toan dé xay dung cac kich ban thi nghiém mo hinh vat 1y nham xac dinh mdi
quan hé giira cac tham sb chi phdi chinh cta séng va ring ngap méan. X 1y s liéu
dé thiét 1ap cong thirc thuc nghiém xac dinh cac thong sb can thiét dap ung muc tiéu

nghién ctru.

6. Y nghia khoa hoc va thyec tién ciia luiin an

Giam chiéu cao song bang rimg ngdp man 1a mot trong nhitng giai phap mang lai
hiéu qua cao nhét vé kinh té, k¥ thuit va moi truong. Khéng nhitng c6 tic dung
giam chiéu cao song tac dong truc tiép vao dé, bd bién; ting kha nang ling dong
pht sa mé rong bai ma con c6 tac dung bao vé mdi truong sinh thai bién, giam phat

thai khi nha kinh, bao v¢ da dang sinh hoc, tang nguén loi hai san, ...

Luan an da luong hoa duoc anh hudng cua cac yéu té chinh nhu: mat do cay (thdng
qua dién tich cay ngip min chiém chd), twong quan anh huéng giita chiéu cao voi
d6 sau nudc, chiéu rong dai rimg. DAy la cac tham so chinh tac dong lam suy giam

chiéu cao song.

Van dung két qua nghién ctru vé tic dung giam song cua rimg ngdp min dé xay
dung phuong phap va quy trinh tinh toan, thiét ké rimg ngap min bao vé dé bién,

giai quyet van dé con nhi€u vudng mac trong thuc tien trong cdy ngap man bao v¢



bo bién ¢ Viét Nam. Két qua nghién ctru ctia lun an c6 thé tham khao trong thiét ké

rung Ngap man giam song, bao vé dé bién, bo bién.

7. Nhitng dong gop mdi ciia ludn an

Luong hoéa dugc anh hudng ciia cac tham sb chinh chi phdi dén hidu qua giam séng
cua RNM, dac biét 1a cac yéu td vé song, myc nudc va CNM mang tinh dac thu vé
diéu kién tu nhién vung bo bién Thai Binh, Nam Dinh. Céc cong thirc thiét 1ap duoc

déu c6 tinh tong quat cao, di xét dén anh hudng cua hé sb ty 18 chiéu cao cay d6i

. (H
(%’j va do ngap tuong doi ( éms j:

- X4y dung quan hé thurc nghiém xzc dinh hé so cin tong hop Cy.

C e 1,618 e (-0,0378KCv)

- Xdy dung céng thirc bin kinh nghi¢m xic dinh chiéu cao séng lan truyén trén
bai c6 RNM:
He 1
His o 1+B,X

Dé xuat duge 02 phuong phap va quy trinh tinh toan, thiét ké dai trong RNM béo vé
dé bién, giai quyét van dé con nhiéu vudng mic trong thuc tién bao vé dé bién, bo
bién ¢ Viét Nam. Két qua nghién ctru cta luan an c6 thé tham khao khi thiét ké

RNM giam séng.
8. Ciu triic ciia ludn an
Ngoai phén mé dau, két luan va kién nghi, ludn an duoc trinh bay trong 4 chuong:

Chuong 1: Tong quan cAc nghién ctru vé rimg ngdp min va tac dung giam song cua

rung ngap man.
Chuong 2: Co sd khoa hoc nghién ciru tac dung giam sOng cua ring ngap man.
Chuong 3: Nghién ctru danh gia tac dung giam séng cua rung ngdp man.

Chuong 4: Nghién ctru dé& xuit phwong phap va quy trinh tinh toan thiét ké rung

ngdp man bao v¢ dé bién.



CHUONG 1: TONG QUAN NGHIEN CUU VE RUNG NGAP MAN VA
TAC DUNG GIAM SONG CUA RUNG NGAP MAN

1.1. Giéi thiéu chung
1.1.1 Rang ngdp mgn

Rung ngap min (RNM) ndm & vi tri tiép gidp giita hé sinh thai can va hé sinh thai
bién. RNM 1a hé sinh thai dic trung phan bd & nhitng ving bai triéu ven bién nhiét
daoi va a nhiét déi bi ngdp nudc thuong xuyén hodc dinh ky béi thuy triéu. Theo J.
Larsson va nnk (1994), RNM phan b4 cha yéu & ving c6 khi hau 4m, nhiét do tir
20°C tré 1én, mua trén 1000 mm/nam, d6 mén trung binh tir 15%0 dén 25%.

Nudec triéu 1a nhan to tdc dong 1on nhat dén sy phan b6 cia cdy ngap man. Nudc
triéu vao sau trong cura song thi RNM ciling phan bd sau trong ctra song. Nudc ngot
tor nhanh song do ra lam loang dd man cua nudc bién, phu hgp vl su phat trién cia

nhiéu loai ciy ngap min (CNM).

Hinh 1.1. Phan bd RNM trén thé gi6i

Theo s6 liéu uGc tinh ndm 2010, RNM con ton tai chiém 12,3% dién tich bé mat tréi
dat (twong duong khoang 14 triéu ha), phan bd chu yéu & ving ven bién nhiét doi

va can nhiét doi hai ban cau, trong khoang tir 30° Bic dén 44° Nam, doc bo bién



Chau Phi, Chau DPai Duong, Chau A va Chau My¥. Vi tri xa nhat cia RNM vé phia
Béc ban cdu la vinh Agaba thuoc Hong Hai (30°B) va Nam Nhat Ban (32°B); &
Nam ban ciu 1a Nam Australia (38°N) va tdy New Zealand (44°N) (Walter, 1971; F.
Blasco, 1984; Molony B va M. Sheaves, 1995).

Danh muc thuc vat cia RNM trén thé gii tir 50 dén 75 loai (Logo va Snedaker,
1974; Saenger & nnk, 1983; F. Blasco, 1984). Cac chi thuc vat phd bién nhat &
RNM la: dude voi (Rhizophora stylosa Griff), trang (Kandelia obovata), min bién
(Avicennia marina), ban chua (Sonneratia caseolaris), vet du (Bruguiera
gymnorrhiza), su (Aegiceras corniculatum), dira nudc (Nypa fruticans),... RNM

thuong c6 to6 thanh don gidn do diéu kién ngép nudc va do min cao.

O Viét Nam, c6 khoang 606 792 ha dat ngap min ven bién, trong d6 149 290 ha da
c6 rimg ngap man, cc tinh Bac Bo ¢6 122 335 ha dat ngap min va 43 811 ha RNM
tuong Ung chiém 21% dién tich dat ngap man va 28,1% dién tich RNM cua ca
nude. Cac chi thuc vat ngadp man phé bién nhét 1a: mam, vet, duéc, dang, su, trang,
ban chua, dira nudc,... Khu vuc ven bién Thai Binh, Nam Dinh chi thuc vat ngap
min phd bién nhit 1a: su, trang, ban chua,... (Bang 1.1). [23],[26]. RNM thuén loai

ciy ban chua sé& 1 d6i twong dé luan an tap trung nghién ctru.

Bang 1.1. Phan b6 CNM theo ving lanh thé [29],[25]

TT | Vung ldnh thd Chi thue vét chii yéu phan bd

1 | Quang Ninh Maim, vet du, duéc (Rhizophora apiculata), voi, dang

A s S, trang (Kandelia obovata), bin chua (Sonneratia
2 | bong bang Bac B0 g ( ), ban chua (

caseolaris)
3 | Bac Trung Bo Maim, dang (Rhizophora stylosa), st, ban chua
4 | Nam Trung Bo Pung, dudc, mim quan, gia
5 | bong Nam Bo Mim tring, dudc doi
6 | Tay Nam B¢ Pudc doi, dira nudc, vet tach




Ban 14 cdy tién phong phat trién RNM ven bién va cac béi boi ven song. Mdi truong
song thich hop cta ban 1a nhitng ving bai bun mém, bai ving ctra song, dam, pha
noi c6 thity triéu 1én xudng. Trong diéu kién ty nhién, ban moc thanh dai rong, song
chung véi cac loai cay nudc lg khac nhu su (Aegiceras comiculatum), 6 dé
(Acanthus ilicifolius),... . O Mién Bac cdy ban moc thanh rimg gan nhu thuan loai
ven bo bién va vung ctra song nhu ¢ Hai Phong, Thai Binh, Nam Dinh, Nghé An,
Ha Tinh. O Mién Nam cdy ban 1 thanh phan chinh yéu & cac RNM ty nhién ven

bién, ven song rach viing dong bang song Ciru Long.

Ban 13 cdy than gd, khi truong thanh cao tir 5 m dén 15 m (c6 khi cao t&i 20 m).
Than cay tron, c6 vo mau xam, bong ting méang. Canh non c6 4 canh nhén. L4 don,
moc déi, day, hinh bau duc hoic trai xoan. R& thé moc thanh tung khom quanh géc
va nho cao khoi mat dat tir 50 cm dén 90 cm, duong kinh khoang 7 cm c6 tac dung

nhu nhirng vat can lam giam song, ling dong phu sa.

Hinh 1.2. Hinh anh cdy ban chua



1.1.2. Vai tré ciia RNM trong bdo vé dé bién

Céac dai RNM ving ven bién, viing cira song dong mot vai tro cuc ky quan trong
trong vi¢c bao v¢ va phat trién dat bdi tu, han ché x6i 16 va céac qua trinh xam thyc
bo bién, giam song va dong ven by. RE CNM chang chit, dic biét 1a nhitng quan thé
thuc vat tién phong moc day dac c6 tac dung lam giam luu tdc, tao diéu kién cho
tram tich boi tu nhanh hon trong cac viing clra séng ven bién. Chiing vira ngan chin
c¢6 hiéu qua hoat dong cong pha bo bién cua song, déng thoi 13 vat can 1am cho tram

tich lang dong [09].

Quan sat doc bd bién Cuddalore, bang Tamil Nadu, An D6 sau tham hoa dong dat
gy song than & An D6 Duong nam 2004, Danielsen va cs da cho thay riang céc lang
x6m & phia sau nhitng canh RNM doc theo bd bién di thoat khoi su tdn cong cua
song than, nguoc lai nhitng ving khong c6 tham thuc vat che chin thi bi séng than

pha huy hoan toan [46].

O Viét Nam, tir ¢au thé ky 20, dan cu & cac ving ven bién phia Bic di biét trong mot
s0 loai CNM nhu trang va ban chua dé bao vé dé bién va ving cira song. Thoi ky do,
mic du dé bién chua dugc bé tong hod va bao vé nhu hién nay nhung khong bi v& khi
6 bio vira (cp 6 dén cip 8). Pén ntra cudi thé ky 20, nhiéu tuyén dé di khong con
dugc bao vé boi RNM, nén mic du dugc dau tu ning cip va bao vé kién cb hon
nhung khi c6 bdo va séng gio tac dong thi mic dd hu hong va sat 16 caa dé bién lai
tang 1én. Qua thyc té cho thiy ¢ nhitng viing c6 hé sinh thai RNM ton tai va phat trién
thi dé bién it bi anh hudng [20].

Thang 7 ndm 1996, khi con bdo s 2 (Frankie) voi strc gié tir 103 km/h dén 117
km/h d6 bd vao huyén Thai Thuy, tinh Thai Binh nhd c6 dai RNM nén dé bién va
nhiéu bd ddm khong bi hu hong, trong khi d6, tai huyén Tién Hai do pha phan 16n
RNM nén cac by ddm déu bi x6i 16 hodc bi vd. Nam 2005, ving ven bién huyén
Thai Thuy, tinh Thai Binh tuy khong nam trong tim béo s6 7 (Damrey) nhung séng
cao ¢ song Tra Ly d3 1am sat 16 hon 650 m dé noi khong c6 RNM & thén Tan Boi,
x3 Thai D6 trong lac phan 16n tuyén dé c6 RNM & x4 nay khong bi xat 16. O Thai
Thuy ¢6 10,5 km dé bién dugc bao vé béi RNM hau nhu khdng phai sira chira, tu bo



hang nam ké tir khi RNM truong thanh, khép tan. Bén canh d6 20,7 km dé con lai
thudng xuyén bi sat 1¢, x6i mon, hu hong ning sau cac mia mua bio. Chi phi tu bd,

stra chira hang nam rat lon.

Thuc té sau tran dong dat, song than xay ra & ving An Dé Duong vao thang 12 nim
2004 va cac dién bién cta thién tai, bién d6i khi hau, nudc bién dang dién ra trong
nhitng nim gan day di cung cb thém nhan thirc vé tic dung to 16n ciia RNM trong

viéc gidm song, bao vé bo bién.

1.1.3. Hé théng dé bién

Viét Nam c6 hon 3260 km b bién véi cac loai dia hinh, dia chat khac nhau va chiu
tac dong cua cac yéu to ty nhién cling khac nhau, nén dé bién cling c6 quy mo va

kich thudc khac nhau:

- Pé bién khu vuc mién Nam, hau hét chiu tac dong ctia ché do ban nhat tridu bién
bong, doan tr Ca Mau dén Kién Giang chiu ché do thuy triéu bién Tay. bé bién
khu viuc mién Nam, nhin chung khong chiu tac dong cia bio nhung do nam trén
nén dat méi duge bdi tich nén cao do thip, thudng xuyén chiu anh huéng cua cac

dot triéu cudong, nudc bién dang;

- Pé bién khu vyc mién Trung bi chia cit boi cc ctra song va cac diy ndi. Ngoai
mot s6 doan dé cira song, con lai hau hét dé bién mién Trung déu duoc xiy dung
mot cach ty phat, dé thép, nhd, mit cat khong hoan chinh, thudong bi pha huy khi c6
bdo, 10 Mot sd doan & khu vuc nay nguoi ta st dung cOn cat nhu cac tuyén dé bién

tu nhién;

- Pé bién mién Bac c6 quy mo kha hoan chinh va khép kin, hau hét déu c6 kha ning
chéng chiu bdo cép 9, triéu cuong tan suit 5%. Vé mit hinh hoc, dé bién mién Bac
thudc loai 16n nhét ca nude tap trung chu yéu & cac tinh Hai Phong, Thai Binh va
Nam Dinh. Pay 14 ving bién c6 do cao tri¢u 16n (khoang 4 mét) va nudc dang do

bao rat 16n [03];
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Trong téng s6 2438 km dé bién cua ca nude, chi co 1083 km dé bién c6 RNM con
lai 1a dé c6 bai co thé trong RNM va bii chua thé trong RNM [23]. Chi tiét trinh

bay tai Bang 1.2

Bang 1.2. Phan b6 RNM theo hé théng dé bién [23]

Tong Pé c6 bii trong RNM bao vé bé
chiéu chua
dai Pa c6 RNM Chua c6 RNM thé
TT Dia diém tYER | cpidu | Dien | Chidu | Dign | o8
de . . N . RNM
Kkm dai tich dai tich Kkm
(km) (km) (ha) (km) (ha) (km)
1 | Quéang Ninh va 841 254 | 27209 | 286 6 965 301
DPong bang Bic Bo
2 | Bic Trung B 338 49 1.745 | 135 | 1687 | 154
3 | Nam trung Bo va 1259 | 780 | 37009 | 144 4043 335
Pong bang song
Cuu Long
Tong 2438 | 1083 | 65936 | 565 | 12695 | 790

(nguon Cuc quan 1y dé diéu va Phong chong lut bdo, 2005)

1.2. Nghién ciru trén thé giéi vé CNM va tac dung giam séng ciia RNM

Nhi€u cong trinh nghién ctru da dugc thuc hién nham tim hiéu vé vai tro cia RNM

trong viéc giam ning lugng song bién. Cac cong trinh nghién ctru nay di theo ba

hudng tiép can gdm: khao sat thuc dia, md phong bang mé hinh s6, mo phong bang

mo hinh thi nghiém vt 1y. Téng hop cac nghién ciru trén thé gidi vé tac dung giam

song ctia RNM c¢6 thé khai quét nhu sau:

1.2.1. Phwong phap khdo sat hi¢n truong

- Massel & nnk (1999) ciing da cho thay rang khi do siu nudc ting thi song truyén

cang sau vao trong rimg. Diéu nay co thé giai thich bing viéc giam di nhanh chong

clia ty 1¢ giira dién tich can do RNM véi tong dién tich ciia dong chay theo mit cat

ngang khi nudce tang 1én.
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- Danielsen & nnk (2005) da cong bd két qua nghién ciru tai Cuddalore, bang Tami
Nadu, An D6 ngay sau trdn song than xay ra ¢ ving An P6 Duong, mot vai lang
x6m phia sau nhimg canh RNM doc theo bd bién di thoat khoi sy tin cong cua
song than, nguoc lai nhitg ving khong cd6 RNM che chin thi bi séng than pha huy
hoan toan. [46]

Nhitng dot song than & ving bién An Do Duong ¢ d6 cao 15m, nhung khi di qua
nhitng ving RNM rdng khoang 100m ciing da lam giam 50% dd cao song va 90%
nang lugng song (Sambuddi, 2005)

- Kandasamy K. va Narayanasamy R (2004) trong cong trinh nghién ctru Vai tro
ciia RNM ven bién trong viéc giam tac hai cta song than doc bd bién Parangipettai,
bang Tamil Nadu, An D¢” da khang dinh song than it gdy ton hai vé tai san va sinh

mang tai nhitng ving c6 RNM ven bién [49].

- G. Sriskanthan (1994) coi RNM c¢6 vai trd nhu dé chin séng ctia ran san ho, lam
phan tan ning luong va d6 16n cua séng. Chang gép phan quan trong trong viéc duy

tri tinh toan ven ciia dai ven bién [30]

- Bretchneider va Raid nghién ctru su giam song do ma sat nén day & ving khong co
tham thyc vat ngdp man va nhan théy ré“tng tai vung nudc sau khong c6 tham thuc

vat, ma sat nén day khong lam gidm chiéu cao song.

- Nghién ctru thuc dia sau tran song than nam 2004 tai mii Pakarang — Thai Lan cua
tac gia Yanagisawa & nnk (2009) cho thiy ty 1& sdng sot cua cdy ting 1én khi ma
duong kinh cta ciy tang 1én. Két qua nghién ctru da chi ra rang sau khi song than di
qua thi c6 72% cay dudc co dudng kinh than khoang tir 25¢cm dén 30cm sdng sot,
trong khi d6 chi c6 19% cay c6 dudng kinh tir 15cm dén 20cm con sot lai [57]

- Tanaka & nnk (2007) nghién ctru thuc dia tai bo bién Srilanka va Andaman cua
Thai Lan d ghi lai rang cac loai CNM ho dudc c6 anh huong rat 16n dén viéc bao
vé khu vuc ven bo khoi thiét hai song than do cAu trac bd ré khi phtrc tap cua
chung. Cudc diéu tra khao sat & Parangipettai, An Do do Kathiresan va Rajendran

(2005) ciing ghi nhan riang cac CNM ho dudc phu hop hon cdy mim trong viée
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giam thiéu tac hai cua séng than. Tuy nhién, & An D6 loai cy ho dudc thudng xut
hién nhiéu & phia bién trong khi loai mam thuong ton tai & phia dat lién, diéu nay

khac han véi RNM & khu vire Bong Nam A.

- F. H. Mendez. & nnk (2004) di téng két nhitng nghién ciru vé kha ning cia RNM
chén séng bién do bio va cho rang RNM c6 kha ning giam song 1a do luc ma sat va
luc can & ving day, than va r& CNM. Kha niang chan song giam khi nuéc 1én. Khi
song 16n tac dong trong thoi gian dai va myuc nudc dang cao thi tdc dong phong ho

ven bién cia RNM bi giam théap [54].

1.2.2. Phwong phdp sir dung hé sé ma sdt ddy

- Nghién ctru ctia Van Rijn (1989): Theo Van Rijn, tiéu tan nang lugng do ma sat
day duoc thé hién bang cong trung binh theo thoi gian cia lyc ma sét (Dy):

l T
D; :$Irb.U5.dt (1.1)
0

trong d6: T 1a thoi gian, 1, 12 Ung suét tiép day, Us van téc quy dao song theo

phuong ngang.

- Nghién ctru cia Collins (1972): Ma sat day theo Collins (1972) dua trén cong thirc
thong thuong ddi voi song diéu hoa véi cac tham sb hiéu chinh dé pha hop voi
trudng song ngau nhién. Mirc d6 tiéu tan ning luong dugc xac dinh bang cong thirc

ma sat day thong thuong:
Chottom = Cf -9-Uor (1.2)
trong do:
cr 14 h¢ s6 ma st Collins, ¢ = 0,015,
Ugrp 12 van toc quy dao song.
CNM c6 thé dugc xem nhu mot thanh phén ma sat mé rong:

+ Trong md hinh Delft3d-Flow, anh hudng cia CNM duoc biéu thi chi yéu qua hé
s6 nham Chezy (Baptist, 2005):
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co_ 1 s |n(hlj (L3)

\/ 1 +CDnhV K

cz 29

Trong cong thirc trén: Cp, 12 hé s6 nham Chezy khi khong ¢6 CNM (hé s6 nham tu

nhién): n = m.D;
Véi: m 1a mat do cay; D 1a duong kinh cay; h 12 d6 sau nudc; h, 12 chiéu cao cia
cay; « 1a hing s6 Von Karman (k = 0,4); Cp 12 hé s6 can (0,9-1,0).

+ Trong md hinh séng Delft3d-Wave, mé ta anh huong cia CNM qua hé sd ma sét

Collins (1972) su phat tan nang lugng song S:

002

S(O), e) =-C bottom ~ 5

trong d6: S: nang lwong séng phat tan; o: tan sb song (2n/T);
0: hudng song; Cpotiom: hé sb6 ma sat;
k: s6 song; h: do sau; E: nang lugng tong cong.

- Nghién ctru cta De Vries va Roelvink (2004): De Vries and Roelvink tang cuong
tham s6 ma sat day dua trén két qua ctia Collins (1972) dé 4p dung bd sung vao mo

hinh SWAN, céc két qua nay duoc hiéu chinh cho cé bién - Spartina Anglica:

1
Sds,b (c,0) = _ch -p-Ugrb (1.5)

trong d6: Sgsp, 14 tiéu tan nang luong séng, o 14 tan sd goc, O 1a hudng truyén song;

De Vries va Roelvink cho thdy cé thé thay hé s6 ma sat Collins c; bang hé s6 cua

CNM c,:
c, =f,.D.ndz (1.6)
trong d6: f,: 14 thanh phan ma sat; D: duong kinh thin ciy;

n:s6 than cay trén mét vudng; dz: 1a chi€u cao than cay.
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Phuong phép ting cudng tham sé nham day phu hop khi hiéu chinh nhung khong
tdn tai nguyén tac vat ly dé tham sd hoéa céc dang thyuc vat, cac dang thuc vat phuc
tap khong d& dang dua vao mo hinh (do thuc vat chi duoc tham sd hoa bang mot

tham s).

- Yanagisawa & nnk (2009) mé phong song than nim 2004 & An Do Duong va cong
bd rang RNM ho dudc véi mat do 2000 cay/ha va dudng kinh than 13 15cm véi bé

rong dai rimg 14 400m c6 thé giam chiéu cao song than tdi 30% [57]

- Hadi & nnk (2003) phan tich hai loai RNM, rirmg dudc (Rhizophora) va rirg da
(Ceriops forests). Két qua cho thiy rang ring dudc giam ning luong song dang ké
nhit. T4c gia ciing kién nghi hé s6 giam nang luong song phu thudc rat chit ché vao

méat 3o CNM, duodng kinh than va ré.

1.2.3 Phuwong phdp hinh khoi tru

Lép tén

L6p thin va 16p ré

Hinh 1.3. M6 hinh héa cdy ngap man trong mé hinh

- Nghién ctru cua Morrison (1950): Morrison & nnk da xac dinh dugc luc tac dong

1én mdt coc manh don 1€ trong séng bé mat:

1 du 1
f(t)=CmZn.DZ.pE+CD.DEp.U|U| (1.7)

trong d6: Cp: 1a hé s quan tinh
D: 1a duong kinh cua coc

Cp: hé s tiéu tan (can) cua coc
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U: 1a gia tri cuc dai cua van tdc quy dao theo phwong ngang.
- Nghién ctru ctia Dalrymple (1984) [45]: Dalrymple & nnk xac dinh mot hé sé tiéu
tdn nang luong dua trén biéu thirc ciia Morrison ddi véi cac thuc vat ngap nudc o
dam lay.

(1.8)

20

3 ...3 .
. =£pCDbVNV(ng sinh kah+3’33|nhkah 3
3n 3k cosh® kh

trong do: k: 1a s6 song
o: 1a van tc goc cla song
ah: 1a d0 cao trung binh cuia thuc vat.

Trong cong thirc (1-8), Dalrymple chi xem xét dén strc can cia thyc vat va rdi trong

16p bién, ma sat day duogc bo qua.

Mendez va Losada (2004) d3 mé rong cong thire (1.8) dé co thé ap dung cho ving
day nghiéng va song v&. Cac thi nghiém vt 1y trong mang soéng chtrng minh cac két
qua rat trién vong ctia phuong phap nay, Mendez va Losada cho thay rang dang mo
hinh nay c6 thé dé dang 4p dung trong cac mo hinh tinh toan lan truyén séng chuan
dé tich hop qua trinh tiéu tan nang lugng séng do thuc vat va con co thé du tinh
dong chay song cling nhu van chuyén trim tich trong viing c6 thuc vat. Cong thirc
ctia Dalrymple (1984) 1a phuong phap xap xi qua trinh tiéu tan ning luong séng do
thuc vat tot nhat va thich hgp nhat dé tich hgp vao mé hinh SWAN [54]

Hién tuwong phan xa song tir thue vat khéng duoc tinh dén trong cong thirc nay. Co
thé thdy rang phuong phap hinh khéi tru tinh toan tiéu tan ning luong 1a do luc can
cia CNM phan bb trén sudt chiéu su ngap nudc va phu thudc vao dic diém sinh
hoc ciing nhu tinh chét thuy luc cua dong chay. Chinh vi vay mo ta tot hon ban chat

vat ly cta qua trinh ti€u hao nang lugng cua cay.

- Nghién ctru cia Mazda (1997) [51]: Mazda d chi ra rang strc can cia CNM va ma
sat day tao ra lyc can 1am suy giam chiéu cao séng. Do tac dong cua cdy 1én chuyén

dong cia nudc nén lyc kéo nay phan bo trén toan by dd sau nude. Luc can cua cay
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dugc tinh toan theo hudng tiép can 13 st dung luc ma sat day. Hé sé can song Cp
cua CNM dugc udc tinh theo cong thurc:
_ V2 h? [Hl _1j

C .
°" & "Hiax|H,

(1.9)

trong d6: Hy, H, 1a chiéu cao song 1an lugt ¢ 1 diém ngoai khoi va 1 diém gan bo;
AX la khoang cach gitra 2 tram; h 1 d6 sau trung binh gitra 2 tram;

Cong thirc cia Mazda chi dung trong treong hop song dai nhu soéng lirng & ving
nudc noéng. Co thé thay rang gia tri ciia hé s6 Cp bién d6i theo dd sau nude khi song
truyén qua cac phan khac nhau cia CNM (nhu ré, than, canh 14). Hé s6 nay tinh cho

cac ting 16p khac nhau cia RNM cho dén nay van chwa duoc do dac riéng ré.

- Nghién ctru cia Harada & nnk (2002): Harada & nnk cling thyc hi¢n thi nghiém thuy
luc nhung dé nghién ciru su chiét giam song than bang RNM, rimg ven bo, cdu kién
giam song, dap pha séng bang bé tong. Thi nghiém cho thay rang anh huéng cia RNM
tuong ty nhu voi cong trinh tudng bién bé tong trong viéc giam song than, tranh anh

huong thiét hai vé nguoi va ciia ¢ phia sau rimg [47].

- Nghién ctru cua Reimann & nnk (2009): Reimann & nnk da thi nghiém mo6 hinh véi
cdy dudc va ciy phi lao trong mang song. Két qua cho thiy mé hinh ma CNM duoc

x€p thang hang c6 kha ndng gidm song nhd hon so véi x€p cdy so le.

- Nghién ctru cua Augustin & nnk (2009): Augustin & nnk nghién ctru thtr nghiém
trong phong vé anh hudng d6 cling cua cdy dén kha ning giam séng va thiy rang ca
phan cimg va phan déo cua cdy cho cing hé sb ma sat. Thém nira mac do giam
song trong diéu kién ciy bi ngap nudc nhé hon so véi diéu kién ciy ndi trén mit

nudc. (Augustin & nnk xem xét thyc vat ngdp man nhu la cac cay dang try) [42].

- Nghién ctru ctia S. Husrin & nnk (2012) tién hanh trén mé hinh vat Iy mang song
vé tac dung lam suy yéu song than cia RNM. Dua trén mdi quan hé gitta hé sd
Reynols va hé s6 can Cp, tac gia dd MHH than va bo ré chum cia CNM bang céc
lang tru. Ung véi cac kich ban khac nhau vé chiéu rong dai rimg va ché d6 thuy luc
triéu, nhém nghién ctru da tim hiéu vé qu4 trinh suy giam ning luong song (Rg), hé
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s6 giam song (Ky) va hé s can (Cp) cia RNM ddi véi song don sau khi di tir ving

nudc sau vao bo [48].

1.3. Nghién ciru tai hién treong Viét Nam vé tic dung giam séng ciia RNM

RNM déng vai trd quan trong d6i véi moi truong sinh thai va doi séng xa hoi ¢ ving
ven bo. Tuy nhié€n, vai tro quan trong cua ring mai duge nhan thirc va thu hut su chu
¥ cta nhitng nha khoa hoc, nhirg nha quan 1y va nhimg ngudi dan sbng tai khu vuc

ven bién trong thoi gian khoang Vai chuc nim tré lai day.
1.3.1. Phwong phdp khdo sat hién truwong

- Yoshihiro Mazda & nnk (1994) [18] nghién ctru cac qua trinh tu nhién cta loai rirng
vién & khu vuc ven bién hai xa Thuy Hai va Thuy Truong, huyén Thai Thuy, tinh
Théai Binh. Bao cédo dd mo ta cac dic diém ctiia muc nude va dong nude & cac khu vire
nghién ctru va minh hoa qua trinh giam séng khi di qua rung trang, nhoém tac gia da

rut ra dugc mot s6 nhan xét:

+ Rumg trang trong & khu vuc ven bién xa Thuy Hai co tac dong déng ké trong viéc
giam tac dong cia song limg co chu ky song tir 5 dén 8 gidy va do d6 dong vai tro

quan trong trong viéc bao vé€ bo bién;

+ Dai RNM 6 tudi voi chiéu rong 1,5 km c6 thé giam d6 cao song tir 100 cm &

ngoai khoi con 5 cm khi vao t41 bo;

+ Do mat d9 CNM phan bd deu trén toan bd chiéu sdu vung nudc, nén hi¢u qua

giam song hau nhu khong doi cho du d§ sdu muc nudc cé tang 1én;

- Mot nghién ctru do Mazda (1997) thuc hién & ven bién Bic Bo tai mot khu RNM
tai sinh gdm cdy trang c6 d6 tudi khac nhau thi cac vi tri ma CNM du cao sé& tuong
g voi hé s6 giam séng trén 100 m rimg 16n hon 20%. Nghién ciru ciing dy tinh
cho cay 6 tudi, chiéu cao séng giam tr 1 m xudng con 0,05 m trén bé rong rimg
khoang 1,5 km, trong khi & ving khong c6 rung thi chi giam xudng dén 0,75 m.
DPong thoi tic gia cling thuc hién nghién ciru tai RNM trong céc ran san hé & Uc va

dao Iriomote & Nhat, két qua nghién ctru ciing chi ra rang ché d6 thiy dong luc hoc
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trong RNM thay ddi v4i bién do kha 16n theo loai thuc vat ngap nudc, mat do cay

va diéu kién thuy triéu [16].

- Phan Nguyén Hong & nnk (2005). Nghién ctru vé vai trd cia RNM trong viéc bao
vé cac ving ven bién. Céc tac gia da chi ra rang bdo va song bién lam v& hodc giy
thiét hai 16n cho doi sdng va san xuit chi yéu & ving khong c6 RNM hodc ving c6

RNM da bi chat pha [9].

- Mazda & nnk (2007) cong b két qua nghién ciru do dac myc nudce khi c6 bao di
qua xa Vinh Quang, khu vuc nay chu yéu 1a cdy ban, song ling tir bio voi chu ky tir
(8 + 10) s, dd cao song 16n nhat xap xi 40 cm. Cir 100 m rirng, chiéu cao séng giam
khoang 45% khi d6 sau nudc 1a 0,2 m va 26% khi do sau nude 1a 0,6 m. Chiéu cao

song giam tiry thudc vao pha triéu (d6 sau nudc) [53].

- Quartel & nnk (2007) di quan trac hién truong ¢ vung ven b vinh Bac Bo - Viét
Nam, noi RNM c¢6 to1 88,9% la trang, 7,4% la ban va 3,7% la mam bién. Két qua
cho thiy rang hé s6 giam chiéu cao séng bién d6i trong khoang tir 0,002 dén
0,011/m mit cat ngang. Chiéu cao séng giam qua RNM 1én hon tir 5 dén 7,5 1an so

v6i song chi qua bii bién cat khong [56].

- Vo Luong Hong Phudc va Massel (2008) da nghién ciru vé van téc dong chay do
song tai cac do sau nude khac nhau va thdy rang cac mit cat van téc theo phuong
thang dung va phuong ngang giam rat nhanh theo khoang cach tir mép ngoai bién va

gan nhu bang khong sau khi di qua rimg [55].

- H6 Viét Hung va Nguyén Ba Tuyén (2009) ciing khang dinh riang cting mot chiéu
cao song t6i tai ving nudc ndng hon thi ning luong séng bi tiéu tan nhiéu hon. Tac
gia ciing khuyén nghi raing RNM nén c6 bé rong bang khoang 2 1an chiéu dai song
trong diéu kién bdo hodc rong hon (it nhat 1a 200m) c6 kha ning giam duogc 80%

chi€u cao song téi.

- Vit Poan Théi (2011) [32], khi nghién ctru vé vai trd giam song bao cia RNM tai
khu vuc x& Bang La va Pai Hop, huyén Kién Thuy, thanh phé Hai Phong. CNM khi

khao sat c6 do tudi tir 5 dén 6 nam. Rung nidm sat dé bién, ¢ chiéu rong 670 m gdm
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hai l0di ban chua (Sonneratia caseolaris) va trang (Kandelia obovata). Ciy ban chua
¢6 chiéu cao trung binh 459 cm; dudng kinh than = 15 cm; mat d6 1351 cay/ha va
ty 1& che phu 1a 93%. Cay trang c6 chiéu cao trung binh 165,5 cm; dudng kinh than
~ 9 cm; mat do 16100 ciy/ha va ty 1 che phi 92%. Con bio s 2 nim 2005 d6 bo
vao khu vuc nghién citu tao nén séng trude rimg véi chiéu cao tir 1,0 m dén 1,5 m;
nang lugng séng bio trung binh 212306 N/m?. Sau khi di qua 670 m RNM vao sét
dé bién, song con lai co chiéu cao tir 0,2 m dén 0,32 m; ning lwong song trung binh
9158 N/m?, véi hé sb suy giam song tir 75% dén 83%. Ngoai tAc dong giam song,
RNM con c6 tac dung giy boi, tao thanh cac go bun + cat rong tir 35 cm dén 40 cm,

cao khoang 35 cm 14n sau vao trong RNM tir 55 m dén 60 m.

- Vil Poan Thai (2012) [33] khi nghién ctru vé mdi lién hé giita cau tric, thanh
phan loai va kich thuéc RNM trong véi hé sé suy giam d6 cao song va viéc 1am
giam tac dong cua song va ning luong song vao bo bién, tac gia di tién hanh do dac
dic diém cua cdy, ciu tric rimg va quan trac song trong 3 con bao nam 2005 (sd 2,
s6 6, s6 7) tai cac vi tri khac nhau tai khu vuc Vinh Quang (Tién Lang), Pai Hop
(Kién Thuy), Bang La va Ngoc Hai (P Son), Hai Phong. Cau trac RNM chi yéu 1a
trang va ban chua chwa khép tan, ti 16 che phu trung binh 13 93%, tudi tir 5 dén 6
nam. Két qua cho thay, hé sd suy giam chiéu cao song trung binh trong cac con bao
la: 85% d6i véi rimg trang xen ban rong 650 m tai Bang La, 84% d6i véi rimg trang
xen ban rong 670 m tai Pai Hop, 78% va 80% ddi v6i rung trang chwa khép tan
rong 650 m va 920 m tai Vinh Quang (trong khi chi giam 54% d6i v6i 650 m bo dbi
ching khong co0 RNM).

- Vuong Vin Quynh & nnk (2011) [28] cin ctr vao su lién hé giita chiéu cao song
(Hs) véi khoang cach vao sau trong dai rirng (d) da xay dung dugc cong thirc xac
dinh chiéu rong dai rung can thiét cho 4 loai RNM la: thua tréng, hoi thua tréng,

tuong doi day ram, va day ram:

d= <> Hs=ae"™™ (1.10)

(In(Hs) - In(a))
b
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trong d6: Hs 1a chiéu cao song tai 1 diém & trong dai rimg, cach mép ngoai phia

bién d mét; d 12 khoang cach tir dai rimng dén diém tinh toén; a,b |1a cac tham sé:

a=0977*H, (1.11)

b =0,00063 —0,00263 *H,,, +0,00057 *D; 5 +0,00148 *H,_ —0,00006 *TC  (1.12)

v6i: Hy 1a chiéu cao song khi bt dau vao dai rimg (m); Hy, 14 chidu cao vt nhon
trung binh cua cay (m); Dy 3 la duong kinh trung binh than cay (cm); Hg 1a mat do

cdy, tinh cho cay c6 chiéu cao 1 m tré 1én (cdy/ha); TC & d6 tan che ting cay (%).

Két qua nghién ciru dugc tac gia dé xuét sir dung trong thiét ké so b RNM. Cong
thire da luong hoa dugc anh hudng ciia mat do cay va cau trac cay. Tuy nhién, véi
gia thiét hé sé giam song K; = 0,977 thi trong mot s trudng hop diéu kién dia hinh
bai khong thuan loi s& rat kho dé thoa man két qua tinh theo cong thirc (1.10). Cong
thirc ciing chua dé cap dén anh huong cua do sdu nudc va twong quan do sdu nudc ~
chiéu cao ciy. Thuc té, véi mdi diéu kién khac nhau vé song va triéu thi hiéu qua

giam song clia ting phan trén CNM ciing s& rat khac nhau.

- Nguyén Vin Ngodn (2013), Nghién ctru dic diém ciu trac va kha ning chin song
ctia RNM ¢ Viét Nam [22]. Khi tién hanh diéu tra vé dic diém ciu tric rimg lién
quan dén kha nang chin song ciia cac trang thai RNM, tac gia da thiét 1ap 90 6 tiéu
chuan dién hinh (kich thudc 6 tiéu chudn 1a 30x33m) tai 30 diém ring phong ho
chan séng ven bién khac nhau tir Quang Ninh dén Ca Mau dé diéu tra cic trang thai
rimg va diéu tra chiu cao séng ¢ nhimg khoang cach khac nhau khi vao sau trong

cac dai rung. N§i dung diéu tra nhu sau:

+ Piéu tra dic diém cAu trac rimg: ddi v6i diu tra ting cdy cao, tac gia tién hanh do
(bing thudc diy va sao) duong kinh than cdy, chidu cao dudi canh (than cdy),

duong kinh tan, d tan che.

+ Piéu tra chiéu cao séng khi vao sau trong cac dai rimg: Trén mdi tuyén diéu tra
dai tir 120 m dén 140 m, thiét ké 7 dén 8 diém do cach déu nhau 20 m, tai mdi diém

do cam 1 cdy sao c6 khac vach téi cm. Quan sat bang mat thuong veé chiéu cao song
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0 moi tuyén 5 1an c6 5 muc chiéu cao song khac nhau. Tong s lan diéu tra song

trén tuyén 1a 150.

Str dung phuong phap phan tich théng ké da bién bing phan mém SPSS (Statistical
Product and Services Solutions) tac gia dd xac dinh dugc phuong trinh tong hop xéac
dinh chiéu cao song trong RNM va cong thirc xac dinh bé rong dai rimg can thiét dé

dua chi€u cao song vé ngudng an toan:

d

_ NGO =InMHu) 1000 (1.13)
- .

trong d6: d 12 bé rong dai ring (m); C 1 hé s cau tric rimg; 30 1a chiéu cao
song an toan sau dai rimg (cm); Htr 14 chiéu cao séng trudc dai rimg (cm), voi gia

thiét Htr = 100 cm dén 1000 cm.

Cung véi két qua nghién ciru cia Vuong Van Quynh [28], két qua nghién ctru cua
Nguyén Vin Ngodn (2013) [22] duoc d& xuit st dung trong thiét ké so bd RNM va

dung lam tai liéu tham khdo trong giang day.

Trong nghién ctru trén, tuy di xét dén anh hudng cua cac yéu td kich thude ciy dé
xay dung phuong trinh xac dinh kich thudc dai rimg va phuong trinh xac dinh chiéu
cao song tai diém bét ky trong dai ring, nhung nghién ctru chua dé cap anh hudng
ctia d6 sau nudc va twong quan do siu nudc ~ chiéu cao cdy; anh hudng cia yéu td
dia hinh bii, ma sat day dén sy suy giam chiéu cao song; nghién ctru ciing chua dé
cap dén su khac nhau cta cac yéu td song triéu va cay ngap man doc theo toan bd

chiéu dai bo bién thudc pham vi nghién ciru.
1.3.2. Phwong phdp sir dung hé sé ma sdt ddy

- La Thj Cang va V& Luong Hong Phudc (2005) 4p dung md hinh toan dé nghién ctru
su truyén song mat vaio RNM va anh huéng 1én sy x6i mon va boi lang trong RNM
tai x4 Déng Hoa thudc khu dy trir sinh quyén RNM Can Gid, thanh phd HO Chi
Minh. Mién khao sat dugc xét gia dinh c¢6 d6 rong L = 45 m, CNM chu yéu 1a mam
trang, mat do 5000 cay/ha, than cao tir 10 m dén 15 m, duong kinh tir 1 cm dén 10cm;
dic trung s6ng: Hs = 0,4 m, Tp = 5 s; dia hinh b&i thay ddi tuyén tinh; do sau nuéc
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trude va sau RNM 14 2 m va 0,5 m. Két qua tinh toan cho thiy: hau hét ning luong
s6ng déu bi tiéu tan manh trong RNM; ¢6 sy thay doi do cao song khi lan truyén vao
viing RNM, chi sau khoang 35 m, d¢ cao song giam di mot nira, cudi ving khao sat

(L = 80 m) hau nhu khdng con c6 anh huéng cua song [02].

- Nguyén Khic Nghia & nnk (2010) di dua ra cac két qua vé tinh toan mo phong
theo mo hinh s va thi nghiém mé hinh vat 1y xac dinh mic do giam song qua RNM.
Dua vao két qua cua dé tai da kién nghi bd xung huéng din tinh toan thiét ké cong
trinh dé bién, trong d6 di xay dung bang tra ciru hé sd suy giam séng, cac sb liéu
duoc tra ciru dua trén cac dic diém thuy dong luc (muc nudc, nude dang, do cao
song va cac dic diém cua cdy RNM nhu: mat do cay tuong duong, dudng kinh than
ciy va do rong cta ring cdy theo phuong truyén séng). Tuy nhién céac két qua trén
m&i chi 13 bude dau, méi chi duge kiém dinh thong qua chudi sé liéu do dac ngin

ngoai thuc dia tai Tién Hai - Thai Binh (2007) [19],[20].

- Suzuki & nnk (2011) nghién ctru su ti€u tan nang lugng song qua RNM theo cong
thic cua Mendez va Losada (2004) trong mé hinh Swan (Simulating wave
nearshore). Tuong tu nhu Vo-Luong va Massel (2008), md hinh ciing tinh toan dén
su bién doi cua do sdu nudc, su tuong tac gitra song va cay, diéu kién song vo. Su
khac bi¢t chinh trong nghién ctu 1a dua ra sy phac hoa khai quat cac 16p theo
phuong thang dtmg cta cdy nhu 1a ré, than, canh. Céac 16p nay ciing bao gdm cé sy
bién d6i ctia mat do theo timg ving cdy. Ciing ¢ sy tuwong tu giita cong thirc cta
Mendez va Losada (2004) voi chi sb cau trac rimg dua ra cia T.Q.Bao (2011) [44]
dua trén so lidu do dac khao sat hién truong, trong do cé tinh dén dic tinh cua cay

nhu mat d9, chi€u cao va duong kinh cay.

- Vii Duy Vinh & nnk (2015) tmg dung mé hinh toan (Delft-3D) danh gia vai tro lam
giam do cao song ciia rimg ngdp min & ving ven bién Hai Phong. Két qua cho thay
Do cao song 16n nhit sau RNM trong cac diéu kién binh thudng chi con khoang (0,1
+0,15)m. Hé s6 suy giam d6 cao song khong bién dong nhiéu giira cac mat cat khac
nhau ¢ khu vuc nay va co6 gia tri khoang (0,2 + 0,45) (mua khd) va (30 +~ 60)% (vao
mua mua). Trong diéu kién bao nho, do cao song 16n nhét sau RNM ¢6 gia tri khoang

(0,6 =+ 0,8)m, hé sb suy giam do cao séng trung binh khoang 0,4. Dbi vé6i bdo 16n do
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cao s6ng sau RNM 16n nhit chi con (0,8 + 1,1)m, véi hé sb suy giam do cao song
trung binh khoang 0,28.

- Tran Quang Bao (2011) thuc hién nghién ctru tai hai khu RNM & hai mién khac
nhau, trong d6 ca rimg tai tréng va rimg tu nhién. C6 sau loai cay duoc nghién ctru.
Chiéu cao séng dén rumg tir 20 cm dén 70 cm. Két qua cho thiy chiéu cao song
giam theo quy luat sé mil véi khoang cach tir mép rimg. Mtc d6 giam chiéu cao
song trung binh (tinh tir hinh v€ trong bdo cao) cd khoang 0,0054 m trén 80 m vao
rimg. Tac gia cling dwa ra chi sd cdu triic rimg 13 ham cua chiéu cao cdy, mat do va
d6 che phii ctia cay. Xay dung cong thirc nham xéac dinh bé rong ciia dai RNM phuc

vu cho cong tac bao vé bo bién [44].

- Yoshihiro Mazda & nnk (2006) [18] tién hanh quan sat thyc dia dé phan tich dinh
lugng nhing dic diém giam séng ciia loai ban chua. Pia diém nghién ciru tai bo
bién doc xd Vinh Quang, huyén Tién Lang, thanh phd Hai Phong, gdm nhiing bai
triéu rong duoc phu sa song Théai Binh boi dip, dai khoang 10 km. Khu vuc chiu
anh huong cua ché do nhat tridu, do ddc day cua bo khoang 1/1000. Bao cao di chi
ra dugc nhitng dic diém giam séng phu thudc vao cu trac thang dung cta tham

thuc vat ngap man:

+ H¢ s0 suy giam song thay doi theo giai doan triéu do cau truc thang dung dién
hinh cua cay ban, dic diém nay ngugc véi tac dong do ma sat day;

+ O vung nuée noéng, vi ré ho hap ciia ciy ban thon dan hudng Ién trén, tic dong
ctia lyc kéo ctia nhitng ré nay doi voi viée gidm song gidm nhiéu khi muc nuéc
tang, do vay hé so giam song suy giam dang ké;

+ Khi myc nudc dat dén do cao cua tan 14 va canh cia CNM thi hé so suy gidm

song lai tang ty 1€ thuan véi mue do tang thém cua d sdu muc nude. Tai myuc nude

cao thi h¢ s6 suy giam phu thudc 16n vao chi€u cao song;

+ C6 thé nhan thiy su giam song phu thudc vao loai CNM, diéu kién tham thyc vat,

dd sau nudc va diéu kién song xuat hi¢n;
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- Cong trinh thuy loi — Yéu cdu k¥ thuat thiét ké dé bién [39] dua ra cong thire tinh

toan chiéu cao song ké dén sy chiét giam do c6 RNM:
Hs = Kt. (1+c).Hs,k (1.14)
trong do:

Hs, Hs,k: 1a chiéu cao séng thiét ké tai vi tri cong trinh khi: c¢6 xét dén anh
huong cia RNM va khong c6 RNM; o 1a hé sé ké dén sai s vé mé hinh (rimg thua

c = 0,1; rung trung binh o = 0,2; rung day o = 0,3);

Kt: Hé sd giam song phy thudc vao chiéu rong cua dai RNM (x) va trang thai

cia RNM (r). Xac dinh theo cong thirc (1.15)
Kt(x) = e™ (1.15)

v6i: 1 14 gia tri tham sb giam song phu thudc trang thai rimg (ring thua r =

0,0004; rting trung binh r = 0,007; ring day r = 0,01)

Tuy d4 dua ra duoc cong thirc xac dinh chiéu cao song (Hs) co ké dén su triét giam
do RNM hay hé s6 giam song (Kt) theo chidu rong ctia dai RNM va trang thai ciia
RNM nhung vin con & muic d6 so bd. Vi thuc té ngoai cic yéu t6 vé trang thai
RNM, con phu thudc nhiéu vao cau tric RNM va céc yéu to dong luc ven bo nhu

ché do song, muc nudc triéu,...

1.4 Két luan Chuong 1.

Nghién ciru vé cdy ngap man thu hiit sy quan tim dic biét clia cac nha khoa hoc
trong nudc va quoc té. Thong qua cac phuong phap nghién ciru nhu: thu thap, phan
tich tong hop va md hinh hoa, cac nha khoa hoc déu khing dinh ngoai tac dung bao
v€ moi truong, sinh thai, da dang sinh hoc va nguén lgi thuy san, RNM con ¢ tac

dung rat 16n trong viéc gidm song va chan song.

Trén thé gidi, tic dung giam séng bao vé bd cia RNM da dugc cac nha khoa hoc

quan tAm nghién ctru tir kha som (thap nién 80 cua thé ky trudc) va da dat duoc

nhiéu thanh tyu. Hau hét cac nghién ctru chuyén sau vé thuc vat ngap man déu duge

thuc hién thong qua thi nghi¢m MHVL va m6 phong trén MHT. Cac nghién ctru da
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nhan dang kha dﬁy du anh huong cua: mat do cay, dac diém va ciu trac cia RNM
1én cac tham sb chi phéi cia MHT va MHVL 1a hé s ma sat day, hé s6 can téng
hop. Tuy nhién, do khong ton tai nguyén tic vét Iy dé tham sb hoa cac dang thuc vat
trong MHT, gia tri cia hé sb ma sat day va hé sb can téng hop bién ddi theo do sau
nuéc khi song truyén qua cac phan khac nhau ctia cdy ngdp man (nhu ré, than, canh
l4) nén viéc str dung chung 1 tham sb cho toan bd chiu siu nudc trong mot sd

truong hop can phai dugc nghién ctru va lam rd thém.

O Viét Nam, cic nghién ciru cling déu khang dinh ngoai tic dung bao vé mdi
truong, sinh thai, da dang sinh hoc, RNM con c6 tic dung giam séng, bao vé bo
bién, mé rong bii. Mot sé nghién ctru sdu hon da thong ké mbi lién quan giira loai
ciy, dic diém cay, kich thudc dai ring voi su thay doi ciia chiéu cao song. Tuy
nhién, hau hét cac nghién ctru déu gin voi mot diéu kién cu thé vé CNM hodc song
triéu nén thiéu di tinh khai quat, chua luong héa duge anh hudng cua dic diém hinh
thai va ciu tric RNM, chiéu sau nudc toi sy suy giam song. Trong thuc té, su suy
giam song chiu anh huéng nhiéu boi cac yéu té nhu mat do cdy, chiéu cao cy,

duong kinh than ciy, hay chiéu rong dai rimg va do sau nudc.

Trong luan an nay, nghién ctru sinh s€ di sdu nghién ctru twong tac qua lai gitra séng
ving nudc nong va RNM dé 1am cin ctr xay dung quan hé thuc nghiém mo ta su suy
giam chiéu cao song qua RNM, trong do thé hién duoc mitc d6 anh hudng cia cac yéu
t6 dong luc ven b va dic diém hinh thai, cdu trac RNM. Ddi tuong nghién ciru 12
rimg thuan loai cdy ban chua (Sonneratia caseolaris) véi cac yéu té dong luc ven

bo tai khu vue ven bién Thai Binh, Nam Dinh.
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CHUONG 2: CO SO KHOA HQC LAM CAN CU NGHIEN CUU TAC
DUNG GIAM SONG CUA RUNG NGAP MAN

2.1. Piéu kién tw nhién viing nghién ciru
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Hinh 2.1. Vi tri dia 1y khu vuc nghién ctru

Ving nghién ctru 13 bo bién Thai Binh, Nam Pinh thudc khu vuc ven bién Bic Bo.
Nhin tong quat, hinh thai dai ven bién Bac Bg bi khong ché boi hai hudng cau tric
dia chat chu yéu: huéng Tay Béc - DPong Nam va Dong Béc - Tay Nam, chiu sy tic
dong cua song gio theo cac hudng Pong — Bic, Ty Nam tir bién vao va dong chay
tir cac con song d6 ra qua cac ctra song chinh nhu: Thai Binh, Tra Ly, Ba Lat, Ha

Lan, Lach Giang, Day.

Pic tinh phan di dia dong luc da quyét dinh su hinh thanh cac don vi cau trac dia hé
khac nhau theo chiéu doc d6i by nhu cau tric ving cira séng, chau thd, dam pha...
Doc theo bd bién, cac yéu t6 khi hau, thuy vin ciing bién d6i manh tir Bic vao

Nam. Khu vyc mién Bac tir Méng Cai téi Péo Hai Van gan nhu chi c6 mot cheé do
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khi hau, cuong do bao va gié mua déu manh roéi giam dan. Thuy triéu c6 xu thé

giam dan tir Bic vao Nam, 10n nhét tai ving bién Quang Ninh.

Dai bo bién tinh Théai Binh: Mang dic trung cua bo tich tu du thira aluvi Thai Binh -
Tra Ly, bai triéu rong, mit bii dugc pha bsi cat bot va bun sét. RNM phén b tai 10
x4, thi trin thubc huyén Thai Thuy va Tién Hai. Cac quan x3 chu yéu l1a: Quéan xa
Mim bién (Avicennia marina), Trang (Kandelia obovata) phan bd ngoai cung, noi
c6 d6 min cao va nudc ngap sdu. Quan xi Ban chua (Sonneratia caseolaris), Trang
(Kandelia obovata), Su (Aegiceras corniculatum) phan b6 ven bo, noi c6 myc nudc

ngdp trung binh [6].

Dai bo bién tinh Nam Dinh: V& téng quan, vung ven bién Nam Pinh nhan dugc
khdi luong 16n phu sa tir song Héng qua cua Ba Lat, Ha Lan, Lach Giang va ctra
P4y. Nho ¢6, Nam Dinh c6 bii triéu rong, hang ndm bdi ra bién tir (60 — 80)m tao
nén nhimg dao ndi nhé nhu Cén Lu, Cén Ngan thuan lgi cho CNM sinh séng. Tuy
nhién, do chiu tdc dong manh cua gié6 mua Pong — Bic nén vung ven bién Hai Hau
1a trong diém x6i 10 bo bién cua ving dong bang duyén hai phia Bic. Do tac dong
ctia bdo va gié mua Dong - Béc tir bién Dong nén RNM khong phan bd rong ra phia
bién ma tap trung chi yéu & xung quanh cac ctra song. V& mua mua, luong nudc
ngot 16n d6 ra bién nén thanh phan thuc vat 13 cac loai cdy ua nude lo nhu: quan xa
Ban (Sonneratia caseolaris), Trang (Kandelia obovata), SG (Aegiceras

corniculatum), O ré (Acanthus ilicifolius) [6].

2.1.2 Dac trung khi twong thay hdi vin

Theo trang thai diéu kién khi tuong thuy van, dia 1y va thém luc dja, dic trung téng

quat vé khi tugng thuy vin viing thém luc dia gom:

2.1.2.1 Ché d¢ gié

Ché d6 gi6 1a nhan t khi twong chu yéu anh hudng dén diéu kién ton tai cia cac

yéu tb thiry van bién khac nhu: song, dong chay, muc nude bién [01],[13].

Ché 6 gié khu vuc nghién ctru mang dic tinh mua rat rd nét. Mua doéng chiu su chi

phéi ctia hé thong gié mua Pong - Bic v6i cac hudng gio thinh hanh 1a Bic, Pong -

Bic va Dong; mua hé chiu anh hudng cia hé théng gié mua Tay - Nam bién tinh c6
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cac huéng chinh 1a Nam va Pong - Nam. Trong mua chuyén tiép hudng gid thinh

hanh 13 Pong, nhung téc d6 it manh bang cac hudng gi6é co ban & hai mua chinh.

Théng ké vé gi6 tai cac tram quan tric tai dao Co T6 va Bach Long Vi thé hién

trong Bang 2.1. S6 liéu théng ké tai Bang 2.1 c6 thé dai dién cho ché d¢ gié tai

vung bién lya chon nghién ctru.

Bang 2.1 Pic trung ché d6 gié ving ven bién vinh Bic Bo [01]

a0 CoTo Bach Long Vi
;E PB |DN| N |TN| P-B | BN | N | TN
Tan suat (%) | 66,5 66,4
1 | Vaio (M/S) > 8 > 8
(9,5%) (50,3%)
4 | Tén suat (%) 64,6 (tAn sudt TH) 80,3 (tan sut TH)
'7 Vo (M/s) > 8 (8%) > 8 (35,5%)
Tan suit (%) | 46,8 50,3
10
Ve )| ooy 75%)

2.1.2.2 Bio va 4p thap nhiét déi

Theo s6 lidu thong keé, trong thoi gian 52 nam (tir 1961 dén 2013) ¢6 334 con bio va
ap thap nhiét d6i (ATND) d6 b vao ving bién Viét Nam (Hinh 2.2). Khu vuc tix
Hai Phong dén Thanh Hoa chiém khoang 24%, day 1a khu vuc c6 mét do bio dd bo

cao nhat ca nudc. Trong 10 nam tr¢ lai day, co su gia ting dong thoi ca vé so lugng

va s0 cac con bao manh do bo vao khu vuc vinh Bac Bo.

Bao tai vung bién nudc ta thuong céd toc do rat 1én. Mot s6 con bao manh thuong co

tbc d6 gio manh cap 12 (tir 118 km/h dén 132 km/h) hodc trén cip 12, gi6 giat co
khi dat dén cp 13, 15 hodc manh hon (tir 134 km/h dén 183 km/h). Bio thudng tao

ra song rat 16n, doi khi c6 do cao hon 10 m va I nhan t6 rat quan trong anh hudng

dén d6 6n dinh cua cong trinh ven bién [15].
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Hinh 2.2. Hinh anh lich st cac con bao hoat dong trén bién Pong [15].

2.1.2.3 Ché dj song.

Do ddi twong quan tim nghién ctru 13 song khu vuc ven bd nén luén an chi dé cap
dén nhitng thong tin tong quat vé song gid va song bio. Py 1a nhitng loai séng c6

tac dong rat 16n 1én b bién va cong trinh ven bd bién.

Song gi6 1a song dugce tao ra do luc tac dong cua gié trén mit bién c6 chu ky nho

hon 15 s. Song gi6 trén bién phu thudce vao tde d6 gid, thoi gian gié thoi va da gio.

Céc dac trung dong luc va thuy thach dong luc cta trudong séng ven bo phu thudc
rat nhiéu vao do doc cuia song. Thong thuong, song do gié tao thanh 13 cac song cd
d6 dbc 10n vé6i chu ky ngin (ngay ca trong trong trudng hop gié manh), chu ky cia
song hitu hiéu ciing chi tir 6 s dén 8 s. Vi song ling thuong c6 d6 déc nho hon véi

chu ky dai hon (khoang 13 s dén 15 ).

- Mua Pong, song trong vinh Bic Bo do gié mua Dong - Béc tao ra va c6 hudng
thinh hanh 14 huéng Pong - Bic va Pong. Trong mua nay, ving ven bién khu vuc
nghién ctru chiu anh hudng tryc tiép cua song gié hudng Pong - Bic va song ling
cung hudng, tan suat xuat hién tir 60% dén 70%; d6 cao song va chu ky trung binh

khalén: Hg = (2+3)m, t= (11+12)s.
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- Mua hé, tir vi tuyén 15 tré ra, hudng song chinh 1a huéng Dong - Nam véi tan suét
60%. V& mua nay khong co sy dong nhét giita song ngoai khoi va song ven bd. Do

cao s6ng (H) tr 1 m dén 2 m, chu ky trung binh (T ) tr 8 s dén 10 s.

- Song trong bao 14 loai song rat phirc tap va nguy hiém. Két qua tinh toan, théng ké
cho thiy d6 cao song (Hy) dat tir 4 m dén 5 m, chu ky trung binh (E ) tir 9s dén
10s. [01],[08],[11],[13],[37]

2.1.2.4 Thiiy triéu

Thuy triéu dong vai trd dong luc quan trong & khu vuc ven bién va viing cira song.
Thuy triéu doc theo bd bién nude ta ¢6 su dién bién da dang ca vé tinh chét va bién
d6. Bién Viét Nam c6 ca 4 loai triéu d6 1a: nhat triéu déu (Hon Dau), nhat triéu
khong déu (Quy Nhon, Rach Gia - Kién Giang), ban nhat tridéu déu (Thuan An) va
ban nhat triéu khong déu (Viing Tau) phan bd xen k&, trong d6 tinh chat nhat tridu
chiém wu thé. Do 16m tridu doc theo bd bién nude ta cling c6 sy bién d6i phtrc tap,
dinh cuc dai tai Hon Dau (d6 16n triéu 1én tGi 4,25 m ngay 25/10/1985) va Viing
Tau, dinh cyc tiéu tai Thuan An va Rach Gia (d9 16n triéu dat khoang 0,5 m). [03]

Bén canh chiu su tac dong cua yéu t6 bién, khu vuc nghién ctru nam gén cta Thai
Binh, Tra Ly va Ba Lat nén con chiu tic dong cua yéu t6 séng. Tuy nhién, trong
pham vi nghién ctru, ludn an chi xét dén anh huong cua yéu té bién. Bang 2.2 thong

ké d6 16n triéu nhiéu nam (1930 - 1994) tai Tram Hai van Hon Dau. [01]

Bang 2.2. Pac trung myuc nude tram Hon Dau

Théng 1 2 3 4 ) 6 7 8 9 |10 | 11 | 12

Trung binh (cm) | 180 | 176 | 176 | 177 | 180 | 183 | 185 | 186 | 194 | 204 | 199 | 189

Lén nhat (cm) | 392 | 379 | 351 | 356 | 385 | 404 | 389 | 383 | 371 | 425 | 400 | 400

Thiapnhat(cm) | 6 | 9 [12 | 2 | 4 | -9 | 7 | 6 |17 | 26| 2 | -7

2.1.3 Hinh thai ddi ven bién nghién ciu

Duya vao qua trinh tuong tac song - bién, dia hinh ven bo, khu vuc nghién ctru dugc

chia thanh 3 nhom thanh tao khac biét: nhom chiu tac dong manh meé cua qua trinh
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bo (d6i bai), nhém chiu anh hudng manh cia boi tich song (d6i tién chau thd) va
nhém it chiu anh hudng ciia boi tich song (d6i bién nong ven bd) [12]. Qua tham
khao céc tai liéu diéu tra, khao sat dé bién thuc hién trong nhiing nim gan day tai
khu vue nghién ctru, ¢6 thé khai quat dia hinh dudng bo theo hai dang co ban sau:
2.1.3.1 Poan bii véi qud trinh béi tu

Dai ven bién tinh Thai Binh 1a noi dic trung ciia dang dudng bo thoai véi qua trinh
tich tu. Bai triéu tai khu vuc nay rong tor 4 km dén 5 km, duong bo hoi 1om va
khong phang, mat bai tridu duoc phu boi cat bot va bun sét. O cira Tra Ly, Ba Lat
qua trinh boi tu xay ra tich cyc hon. Tuy nhién, cuc bo van cé nhitng khu vuc x61,
bdi luan phién tai khu vuc Pong Chau, Péng Minh (Tién Hai). Trung binh do dbc
bai khu vuc vao khoang 1/150.

2.1.3.2 Doan bai voi quai trinh xoi lo

Vung ven bién thudc huyén Hai Hau, tinh Nam DPinh doan tir céng Doanh Chau dén
Ctra Lach Giang dai trén 20 km 12 trong diém x6i 16. Toc d6 x6i trung binh khoang
20 m/nam. O nhimg noi ndy bai trudc dé kha sau va hep, do sau trung binh vao khoang
tir 4 m dén 6 m tng véi myuc nudc triéu cao va trung binh. PO dbc bii trung binh

khoang 1/160 [20].
2.2. Cac qua trinh vat ly tiéu hao ning lwgng song ving nudc nong
Song tiép nhan ning luong tir gi6. Ning luong song bing tong dong ning va thé

nang (mat d6 nang luong, song hai chiéu), tinh theo cong thirc:

1
E=-pgH* (2.1)
8
trong do: p: 1a mat dé cua nudc (kg/m3); g: 1a gia tbc trong truong (m/s?);
H: 14 d6 cao séng (m).

Khi chiéu cao song cang 16n (nhat 13 trong bao khi ma muc nudc dang cao) thi ning
luong don vao ving ven bo cang manh.

Ngoai khoi, theo 1y thuyét song ¢ bién sau thi dao dong song chi truyén dén mot do
sdu bang d6 dai bude song (1). O day song khong chiu anh hudng ctia ma sat day.
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Trong qua trinh di chuyén vao bo thi nang lugng song bi suy giam do cac qua trinh
thay doi do sau nudce tao ra hién tugng hi¢u ing vung nudc nong, khic xa..., chicu

, - N “ X o~ A 0 7\4 A ’ 5
cao song tang lén nhung chu ky van gilt nguyén (15 =1 C. = E) nén song tro
0

nén doc hon. Van toc truyén ¢ ngon song nhanh hon chan séong, dén mdt vi tri nao
do6 song s€ vo va giai phong nang lugng. Mat khac, & d6 sau nudc han che, song
ciing bi mat ning luong do 6 nham cia long dan. Khi c6 RNM thi sirc can cia cay

s€ lam cho nang lugng song gidm di.

Xét theo phuong truyén song, Cac qua trinh vat 1y tidu hao ning lugng song gin bo
gdm 3 ving chinh:

-\VUng 1: séng lan truyén trén bai phia trude dai RNM;

- Vling 2: song lan truyén trong khu viee RNM;

- Ving 3: sau khi ra khoi khu vuc RNM s6ng bi suy yéu va tiép tuc lan truyén trén

vung nudc néng ven bo (xem Hinh 1).

VNG 1 VING 2 VNG 3

DEBIEN
B T T R N I N N N N I N

Hinh 2.3. Qua trinh vat 1y tiéu hao nang luong song

2.2.1Vung 1. S6ng lan truyén trén béi phia trudéc dai RNM - Anh hwéng cia yéu
t6 dja hinh - ma sdt ddy viing nwéc nong

Khi song tién vao bo téi ving ¢6 d6 sau h < 0,54 cac yéu td song nhat 1a chiéu cao
va chiéu dai song bat dau thay d6i manh do anh huong ctia ma sat day. Sy bién doi
nay tao nén nhiéu hién twong, qua trinh phtrc tap phan anh mdi twong tac cia dong
luc song dén dudng bd va cac cong trinh ven bo. Sir dung cong thirc ctia Lagrange

va 4p dung dinh luat bao toan ning lrong cho 2 tia séng lién nhau.
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Néu & d6 sau ving nude ban dau 12 hy c6 do dai song 1a Ao, chu ky song 1a 1o, toe d6
s6ng 1a Cy, chiéu cao song 1a Hy va chiéu dai tuyén song 1a Lo, thi khi song vao dén

vung c6 dg sau h, cac dac truong song sé la: A, t C, H, L xay dung duoc cac biéu

A0 2.2)
}\‘O hO
H Lo /h_o (2.3)
H2 L \h

Tir cac mdi quan hé (2.2) va (2.3) cho thay: Séng & ving nude nong thé hién kha ro

thure sau:

dic tinh coa dia hinh ddy bién: Do sau nude (h) ty 16 thuin v6i chidu dai song (M)

nhung ty 1€ nghich véi dg cao song (H).

2.2.2 Vung 2. Séng lan truyén trong khu viec c6 RNM - Anh hwéng ciia RNM

Mat 4o cay
¥,
-
Tan cay Than cay
\ L
Chiéu cao
V' toan bo
J CNM
Chiéucao Y ANANNANNNANNANNN N B
, [\/ VAVAVAVAVAVAV.AvA \\/\\ JXAV\
séng « & A ‘ AVAY ~
o A1 15 ; Ré ca
D6 sau nudc Chiéu rong dai y

Dia hinh bai RNM

Hinh 2.4. C4u tric RNM - Céc yéu t6 anh hudng dén suy giam song

Song lan truyén ¢ ving nudc néng gan bd chiu tic dong ma sat do day sinh ra dan
dén hién tuong song d6, nhung trong hau hét cac trudong hop song lan truyén qua
tham thyc vat thi su tiéu tan nang luong song khéng phai do hién twong séng d6 ma
chu yéu do su can tro cua cdy, cay s& ap dit luc ma sat va luc quén tinh 18n chuyén

dong cua nudce gay nén sy mat mat nang luong va lam cho soéng ha thap d6 cao va
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suy giam vén tbc quy dao. Theo Mazda va nnk (1997), tiéu tan niang luong do ma
sat day co gia tri nho hon mot bac so véi luc kéo giy ra boi cac cdy. Van tc quy
dao hat nuéc & gin day suy giam manh khi co cdy ton tai. Tai ving nay, tiéu tan

nang luong do ma sat day nho hon so vai sttc can do thuc vat [51]. Tuy thudc vao
., . N Y ~ L. h v , 2 N v A A~ N - A
gia tri cua chi€u cao cay tuong doi ik c6 thé phan biét 2 phan vung lién quan

té1 ti€u tan nang lugng song:

. (h X . Cea .z e X
- Khi (F"j > 1 (Hinh 2.5a), nang lugng song bi ti€u tan chu yéu do ma sat day, re,
than va canh la. Tuong tac giita song véi ré, than, canh 14,... 1a rdi trong 16p bién.

- Khi (%Vj < 1 (Hinh 2.5b), nang luong song it bi tiéu tan boi CNM do khdng ton

tai cac qua trinh vat ly khéc.

a) Do sau nude (d) thap hon CNM b) B6 sau nude (d) cao phia trén CNM

Hinh 2.5. Sy suy giam ning luong séng theo chiéu siu nudce

So bo c6 thé giai thich qua trinh vat Iy anh huong t6i sy tiéu hao ning luong song

cua CNM nhu sau:

Trén quy md cua ting than cay, tuong tac giltra dong chay song vdi than cay sé€ sinh
ra C4c xoay va nhidu dong nguoc véi hudng lan truyén séng. Luc ndy sé phat sinh
mot luc can tong hop cua ciy 1én dong chay trong s6ng gdm 02 thanh phan: thanh
phan thir nhat do ma sat tiép xtic gitta cay v6i dong chdy va thanh phan thir 2 tao
nén do chénh I¢ch ap luc phia trudc va sau cay. Luc can do chénh 1éch ap luc 16n

hon nhiéu lyc do ma st tiép xtic. Khi mat do khdi tru (r&, canh 13 hodc mat do cay)
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cang cao thi dién tich tiép xtic cang nhiéu va luc can do chénh 1éch ap luc ciing ting

dan t6i tiéu hao niang luong song cang nhiéu (Hinh 2.6 va Hinh 2.7).

biém tiép xuc

a. Truong hop 1y thuyét b. Truong hop thuc nghiém (Re = 2300)

Hinh 2.6. M6 phong dong chay xung quanh mét khéi try

Hinh 2.7. M6 phong dong chay trong song anh hudng ctia mat do cay
2.2.3Vlng 3. S6ng ra khéi RNM va tdc dpng dén bo
Song sau khi ra khoi khu vyc 2 s& tiép tuc bi anh huong do ma sat day khi di vao
vung nudc ndong. Mat khéc, khi d6 sadu nudc du 16n, song tai vung nay con chiu su
tac dong cua song phan xa, nhidu xa. Chiéu cao song khi di vao khu vuc nay da

giam dang ké so vai trude khi di vao khu vuc 2.
2.3. M6 hinh héa va ly thuyét trong tw mé hinh
2.3.1 Khai niém

- Mb hinh héa (Modeling) 1a thay thé d6i twong gdc (nguyén hinh — NH) bang mot
MH nhim thu nhén thong tin vé dbi tuong bﬁng cach tién hanh cac thuc nghiém,

tinh toan trén MH [06],[07].
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- M6 hinh (Model) 1a mét so d6 phan 4nh d6i tuong. Con ngudi dung so do d6 dé
nghién ctru, thyc nghiém nhiam tim ra cic quy luat hoat dong cua dbi twong gbc.

No6i cach khac MH 1a déi tuong thay thé cua ddi tuong gbe [06],[07].

+ M5 hinh vat Iy (MHVL) 1a MH duoc ciu tao bdi cac phan tir vat Iy. Céac thudce
tinh ctia d6i tugng duoc phan dnh bang cac dinh luat vat 1y xay ra trong MH. Mo
hinh vt 1y ¢6 cdu tao gidng nhu NH nhung thuong c6 kich thuéc nho hon NH dé
phu hop véi diéu kién cua phong thi nghiém. Cac qua trinh vat Iy xay ra trong MH

giéng trong NH, co thé do luong, quan sat mot cach tryc quan voi do chinh xéc cao.

+ Mb hinh toan (MHT) thudc loai mé hinh triru twong duoc phan anh bang cac bicu
thirc, phuong trinh todn hoc. M6 hinh toan dugc chia thanh mé hinh gidi tich va mo
hinh s tri. M6 hinh s6 tri dugc xay dung theo phwong phap sb tirc 14 bang cac
chuong trinh chay trén may tinh s6. Ngay nay nhd su phat trién cia khoa hoc va
cong nghé, nguoi ta da xdy dung duoc ciac md hinh sb c6 thé mé phong dugce qua

trinh hoat dong cua d6i twong thyc.

2.3.2 Tinh chdt ciza md hinh twong tr

Dé thay thé duoc dbi tuong gdc, mo hinh phai dat duoc 2 tinh chét co ban sau day:
+ Tinh ddng nhat: M6 hinh phai dong nhat véi nguyén hinh ma n6 phan anh theo
nhiing tiéu chuan dinh trudc.

+ Tinh thuc dung: ¢6 kha ning sir dung MH dé nghién ciru d6i tuong.

2.3.3 Piéu kién twong tw ciia md hinh

Hai hién tugng tuong tu nhau phai dam bao tuong ty nhau vé mait co hoc, nghia la
phai dam bao tuong tu vé mat dong hoc va dong luc hoc va phai dugc giai béng
cing mot hé phuong trinh vi phan c6 nghiém duy nhit (phwong trinh Navier-Stoke

viét cho dong 6n dinh phang).

biéu kién tuong tu vé mat dong hoc doi hoi khong chi tdc do cua nhirng phén tlr tai
diém tuong tng trong hai hé thdng phai ty 16 v6i nhau ma con phai cing phuong

v6i bién cia dong chdy, nghia 1a bién ctiia dong chay phai tuong tu hinh hoc.
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Nhu vay, trong tu co hoc bao gdm:

I A W N
- Tuong tu hinh hoc: —N:kl; —N:XA; —N:kw (A 1a ty 1€ tuong tu vé chicu
Iy Am M

dai; Aa 13 ty 16 trong tu vé dién tich; A 14 ty 18 twong tu vé thé tich)

Iy

- Tuong ty dong hoc: —N- = &, (A 1a ty 1& tuong ty vé thoi gian)
M
- Tuong ty dong luc: Pn _ A, (Ap la ty 1€ tuong ty vé khoi lugng riéng)
Pwm

2.3.4 Céc tiéu chudn twong tw

Chuyén dong cua chét long chiu sy tac dong cua nhiéu loai luc khac nhau nhu:
trong luc, ap luc, lyc ma sat, stc cang mat ngoai,... Cac lyc tac dung nay c6 anh

huong khong nhu nhau trong cac dang chuyén dong khac nhau cta chat 1ong.

Bang viéc dong nhat hé phwong trinh vi phan biéu dién hai hé thong chuyén dong
nguyén hinh va mé hinh (NH va MH) ta c¢6 thé tim duoc quan hé rang budc cic ty

1€ twong tu, goi tat 1a quan hé ty I¢ hay ti€u chuan tuong tu.

Thuc té khong thé d@)ng thoi thoa man dugce cac ty 1€ vé trong luc, ap luc, luc ma
sat, strc cdng mat ngoai,... cling nhu khong thé thuc hién dugc su can bang gitra ty
s tat ca cac luc tac dung trong MH va NH. Do d6, nguoi ta ¢ ging tim nhitng diéu
kién tuong tu cuc bd va thiét 1ap nhiing tiéu chuan twong tu biéu dién diéu kién
tuong ty nay khi chi c6 mot loai lyc nao dy tac dung chu yéu 1én dong chay dang
nghién ctru. Khi nghién ctru vé mé hinh séng, ngoai tiéu chuin twong tu co hoc
chung nhit Newton, con can phai théa mén ty 1& vé luc khdi luong (sé Froude), strc

cang mit ngoai (Webe) va luc nhét (s Reynolds).
2.3.4.1. Tiéu chudn twong tir co hoc chung nhat Newton

Xét chuyén dong co hoc chung ndi chung. Hai hé thong chuyén dong co hoc (NH

va MH) déu tuan theo dinh luat thtr 2 ciia Newton:
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dv

F=M ot (2.4)
trong do:
F 1a luc tac dung; M 1a khéi luong vat chuyén dong;
V 1a toc d6 chuyén dong; t 1a thoi gian.

Cong thirc (2.4) phu hop véi bat ky diém twong tmg nao trong MH va NH. Bai vay:

, dV
Dbi voi MH (M): Fy =My —M (2.5)
dty,
, dV,
Déi vai NH (N): Fy =My dt—N (2.6)
N

Néu hai hé théng NH va MH tuong tu nhau thi cac dai lwong dugc lién hé thong

qua cac ty 1€ tuong tu. Do do:

Thay (2.7) vao (2.6) va bién doi, ta cé:

A dV,
VIRV, Ty
Do tinh ddng nhét, do do:
A
Ap—t—=1 (2.9)
Anhy

trong do: e, Aw, Ay, A¢ 1an luot 13 ty 1& tuong tu luc tac dung, ty 1¢ twong tu khoi

luong, ty 1é trong tu thé tich va ty 18 twong tu thoi gian.

Nhu vay, trong 4 ty 1€ tuong tu, co thé Iwa chon tuy y 3 ty 1€, con ty 1€ tha 4 phai
thoa min cong thire (2.9). Thay thé ty 1¢ twong tu trong cong thirc (2.9) bang ty s6

gitta MH va NH duoc biéu thire sau:
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| |
F,—N _—F M__ — Ne (2.10)
TMVE MV

trong d6: Ne 1a tiéu chuan tuong tw Newton.
| 1a don vi do chiéu dai: A = Ay

C6 thé thdy rang, tri sd tiéu chuan twong tw Newton tai hai diém twong Gng cua hai

dong chay tuong ty gitta NH va MH phai bang nhau, nghia 1a Ney = Ney,.

Trén co s tiéu chuan twong ty co hoc chung nhat Newton, c6 thé xay dung duoc
c4c tiéu chuan tuong tu riéng nhu: Froude, Reynols, Webe,... tuy thudc vao anh

huong cia luc tac dung chii yéu 14 trong luc hay luc ma sat, sirc cing mat ngoai,...
2.3.4.2. Tiéu chuadn twong ty Froude (khi luc tac dung chu yéu 1a trong luc)

Néu lyc tac dung chu yéu 13 trong luc (G): G = M.g (g 1a gia tdc trong trudng)
Thay F trong cong thirc tiéu chuan tuong tu Newton (2.10) bang G va rat gon ta co:

2 2
v _ Vi g (2.11)
Inin 9mlm

Biéu thuc (2.11) 13 tiéu chuan tuwong tu vé s6 Froude
2.3.4.3. Tiéu chudn twong tir Reynolds (cho dong chay tang va chay réi & khu thanh

tron thuy luc, khu strc can binh phuong, khu qua d6 thanh tron — thanh nham)

Néu lyc tac dung chu yéu 14 lyc ma sat: T = u% (2.12)

trong d6: 1 1a luc ma sét gitra chat 16ng va 10ng dan, p 1a d6 nhét dong luc hoc chit 10ng.
n 1a do nham long dan
Ap dung tiéu chudn twong ty Newton (2.10) va thay F = T.A va rit gon ta co:

Vy Iy :VM.I,\,I
VN Y

= Re (2.13)
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Biéu thuc (2.13) 14 tiéu chuan tuvong tu Reynolds
trong d6: v 12 hé s6 nhét dong.
2.3.4.4. Tiéu chudn twong tw Webe (néu luc tac dung chil yéu 1a strc cang mit ngoai)

Khi luc tac dung chii yéu 1a strc cang mit ngoai (F): F = 6.1 (6 1 hé sb stic cing mit

ngoai, 1 1a chidu dai dic trung)
Thay F = 6.1 vao cong thirc (2.10) va rat gon ta co:

oN oM

= > = We (2.14)
Pn-VNiIn PV

Biéu thuc (2.14) 1 tiéu chuan twong tu Webe
2.3.5 Piéu kién mo hinh hoa cac hién tweng thiy déng luc
Khi MHH céac diéu kién thuy dong luc, viéc lua chon cac ty 16 MH gitr mét vai tro

dac biét quan trong. Viéc lya chon nay Xudt phat tir cac diéu kién tuong ty rat ra tu

cac dinh luat tuong tu va phai théa man cac di€u ki¢n sau:

- Néu dong chay trong NH 14 rbi thi dong chay trong MH ciing phai 1a r6i (Re >
Rek). Khi MH 1a dong réi thi ty 18 nho nhat cho phép duge xac dinh theo diéu kién:
VuRM 1 VuRwum

Re, < = . 2.18
K VM VM 7\‘:?/2 ( )

Trén co s& cac thi nghiém, ngudi ta 14y ty 16 MH nho nhit cho phép 1a:

Amin = (30+50) 3/V3E.RZ (2.19)

- Phai dam bao twong tu vé d6 nhdm cia 1ong dan. Pé dam bao trén MH c6 sy
tuong tu véi NH vé dong chdy sat vach va phan bd chinh xac toc d6 dong chay thi

MH phai dam bao twong ty hinh hoc véi NH vé moi mit, ké ca do nham.

Pa s6 cac truong hop khong thuc hién duoc diéu kién trén. Do d6, khi MHH theo
tiéu chuén luc can thuong phai chon loai d0 nham nao doé hodc thay doi hé sb luu

lwong dé dam bao yéu cau nay.
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2.4. Xay dung m6 hinh thi nghiém

Nghién ctru trong tac gitra song va céng trinh thuong duoc thuc hién trong moé hinh
mat cit va chi can thi nghiém trong mang séng. Yéu cau vé hang sb ty 16 mo hinh
trong ddi nho, tirc 14 mo hinh phai trong ddi 16n méi dam bao do chinh xac trong

quan trac [06].

Dé tuong tu vé cac yéu td song, mo hinh dugc thiét ké theo mé hinh chinh thai,
huéng song ban dau gidng voi nguyén hinh, hang so ty 1é chiéu dai song va chiéu

cao song gidng nhau, tuan tha dinh luat trong tu Froude [06].
- Theo kién nghi ciia O. Kirchmer trong [06], d&é chuyén dong séng khong bi anh

huong cua lyc cing bé miat, 46 sau nude trong mo hinh (d) > 5cm, chiéu cao song

(Hs) > 2cm [06].

- Theo TCVN 8214:2009 [42], dé giam thiéu anh huéng cua luc nhét, dong chay
trong md hinh phai la dong chay réi (Re) > 2000.

2.4.1. Ty 1¢ md hinh

Cin ctr diéu kién mo hinh héa cac hién tuong thity dong luc (cong thirc 2.19), ty 1¢
tuong tu mé hinh lya chon dé nghién ctru trong ludn an la A = Ay = 20. Ti 1€ cua

cac dai luong vat 1y din xuat ding trong thi nghiém theo ti 1¢ twong ty mé hinh

duoc xac dinh & Bang 2.3.

Bang 2.3. Cac gia tri ty 1€ m6 hinh — nguyén hinh

Cac dai lwgng Ti 1¢ m6 hinh/nguyén hinh
Ty 1& d6 dai, chiéu cao song, m A=Ay =20
Ty 1€ thoi gian, chu ky, s M= AL = 4,472
Ty 1é tan s6, Hz A = 1 =0,2236
Ay
Ty 1¢ trong luong, kg Ap= A3 = 8000
Ty 1é dién tich, m’ A= A2 =400
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Cac dai lwgng Ti 1€ m6 hinh/nguyén hinh

Ty 1 thé tich, m® A= A = 8000
Ty 1¢ don vi do ap luc, mBar Ay =20
) 1a 3 2.5
Ty 1€ luu luong, m’/s A= A" =1788,854

Ty I¢ van tbe 2
%

7\4 L = 4,472

2.4.2. Pia hinh bai trong CNM

Luan an lya chon mit cat bii tai x4 Giao Xuén, Giao Thily, Nam Dinh (mit cit sd

6) [25] 1am bién dia hinh thi nghiém MHVL.

Chiéu dai bai trén md hinh (MHT va MHVL) 1a 35 m (twong duong 700 m ngoai
thuc té), trong do: doan thudc vung co chiéu sau khoi tao dai 3 m; doan chuyén tiép
tir viing c6 chiéu sau khi tao va viing bai nuéc nong dai 10 m; doan bai nudc néng
truéc RNM dai 2 m; B&i c6 RNM dai 15 m; doan bai sau RNM dai 2 m va doan hip
thu song dai 3 m. Chi tiét cac phan doan trong MHVL xem Hinh v& 2.8

000, 2000 5500 ‘ 5500 . 2001000,

BANG SONG \ Wi wa Wa W5 We w7 We
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Hinh 2.8. M6 phong cat doc méang song thi nghiém
2.4.3. Cdu tric RNM

Cin ctr két qua thu thap va phan tich tong hop vé RNM tai thuc té hién truong khu
vuc ven bién Thai Binh, Nam Dinh va tham khao TCVN 10405: 2014, Cong trinh
thuy loi - Pai cdy chin séng - Khao sat va thiét ké, cac yéu td lién quan RNM dugc

Iwra chon nhu sau:
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- Loai CNM: CNM lwa chon nghién ciru va moé phong trén MH 13 cdy ban chua
(Sonneratia caseolaris) do tudi tir 7 tudi dén 9 tudi, cao tir 20 cm dén 25 cm (tuong
duong tir 4 m dén 5 m ngoai thuc t&) (Hinh 2.9). Cay thi nghiém trén MH dugc ché
tao bang cdy nhua (b6 sung ciy that md phong bang canh ngau) (Hinh 2.10) duoc

dam bao tuong tu vé hinh hoc va dd udn can song.

- Mt d6 cay thi nghiém trén MH 1a: N, = 85 cay/m’ va N, = 60 cay/m? (twong duong
2125 cay/ha va 1500 cay/ha ngoai thuc té).

Hinh 2.9. Hinh anh CNM ngoai thuc té va trén MHVL (cAy that)
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Hinh 2.10. M& hinh héa va bé tri CNM trén mang séng (Cay nhuya)
2.4.4. Céc cac yéu té dgng luc ven bo

Can ct diéu kién thuy hai van thuc té tai khu vuc Thai Binh, Nam Pinh va TCVN
9901:2014 Cong trinh thiy loi — Tiéu chuan thiét ké dé bién [39] (Phu luc A kém
theo), luan 4n lya chon cac gid tri vé song va muc nude khi tién hanh thi nghiém

trén MHT va MHVL nhu sau:

- B§ sau nudce trude rung (d, m): 0,1; 0,15; 0,20; 0,25 (twong duwong do sau 2; 3; 4;

5 m ngoai thuc té).

- Chiéu cao séng (H,,, m): 0,08; 0,12; 0,15; 0,20; 0,25 (tuwong duong chiéu cao 1,6;
2,4; 3,4; 4; 5 m ngoai thuc té).

- Chu ky song (Tp, s): 1,3; 1,6; 1,8; 2; 2,1; 2,2; 2,3; 2,5; 2,8 (twong duong 5,8; 7,2;
8;8,9;9,4;9,8;10,3; 11,2; 11,5 s ngoai thuc té).
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Tir céc gia tri & trén, t6 hop thanh 28 thi nghiém cho 01 trudng hop bai khong c6
RNM, 01 trudng hop bii c6 RNM mat do Ny = 85 cay/m? (twong duong 2125 cay/ha
ngoai thuc té) va 01 trudng hop bai cd6 RNM mat do N, = 60 cay/m? (tuong duong
1500 cay/ha ngoai thyc té). Cu thé nhu tai Phu luc C.

2.4.5. Mang thi nghiém song va thiét bj do séng

Pé thuc hién cac ndi dung nghién ctru cua luan an, nghién ctru sinh da tién hanh thi
nghiém tai mang séng ctia Phong Thi nghiém trong diém Qudc gia vé dong luc hoc
song bién va mang song ciia Phong thi nghiém thuy dong luc séng bién thudc Vién

Khoa hoc Thay loi mién Nam.

Mang thi nghiém song c6 tong chiéu dai 40 m, cao 1,5 m, rong 1,2 m. May tao song
dang Piston va hé thong hap thu séng phan xa chi dong ARC (Active Reflection
Compensation) cho phép tao song véi do chinh xac cao; mang c6 thé tao séng déu
hodc song ngiu nhién c6 chiéu cao t6i da 1a 0,30 m va chu ky dai nhét 1 3,0 s theo
mot s6 dang phd song phd bién nhir JONSWAP (Joint North Sea Wave Project) hay
Peirsion-Moskowitz (PM):; dau do song dai 1,2 m bang thép khong gi, dd chinh xéac

+1%, dudng tin hiéu tir dau do séng dugc két ndi voi cac cong vao cia may tinh.

Hinh 2.8 va Hinh 2.11 thé hién hinh anh b tri cong trinh va thiét bi do trén MHVL.
Céc tham sb do dac chil yéu trong thi nghiém 1 cac dic trung song phd (chiéu cao,

chu ky) trede va sau RNM.

AR
HiSE =
4T N

£

Hinh 2.11. Mang thi nghiém song
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Dé quan sat cac tham sb song (Hymo, Tp), khi thi nghiém da str dung 08 dau do séng:
Pau do WG1, WG2, WG3 dit & diu bai, cach may tao séng 300 cm (twong duong
60 m ngoai thuc t€) nham kiém dinh thong s song dau vao; dau do WG4 dat vé
phia may tao séng, cach rimg 100 cm (twong dwong 20 m ngoai thuc t&) dé do chiéu
cao song trudc RNM. S¢ di phai dit cach bién phia ngoai rimg 12 100 cm nhiam han
ché song phan xa, nhidu xa anh huéng dén két qua do; ddu do WGS5 dit cach dau do
WG4 12 300 cm (twong dwong 60 m ngoai thyc té), sdu vao phia trong rimg 200 cm
v6i muyc dich kiém tra qua trinh bién doi chiéu cao song khi lan truyén vao RNM;
dau do WG6 dat tai gitta dai RNM, cach dau do WGS5 1a 550 cm (twong duong 110
m ngoai thuc té); dau do WG7 dit cach dau do WG6 1a 550 cm (tuwong dwong 110
m ngoai thuc té), cach hang cay cubi cung bén trong dai RNM 14 200 cm; dau do
WGS cach bién phia trong ctiia dai RNM 100 cm (twong dwong 20 m ngoai thuc té)
nham han ché tdi da anh hudng cia song phan xa, nhiéu xa. Cu thé b tri vi tri cac

dau do song trén MHVL nhu Hinh 2.8

2.5. Kiém tra ky thuat va diéu kién giéi han

DPé han ché nhiing hong hoc, sai sé khong déng cd xdy ra trong qué trinh thi
nghiém, gilp cho viéc thi nghiém dat hiéu qua tdt, 6 chinh x4c cao. Trudc khi tién
hanh thi nghiém d4 tién hanh kiém tra: Hé théng dau do, may do, diy két ndi dau do
v6i may tinh, may tao song va hé thong may tinh; Piéu kién 1am viéc ctia cac phan
mém do nha ché tao cung cép; Do chinh x4c ctia mit cat duge ché tao, vi tri cac

mdc cao do.

Sau khi kiém tra va hiéu chinh theo cac quy trinh do Phong thi nghiém trong diém
Quéc gia vé& dong luc hoc song bién ban hanh (QT630-01/PTNTD, QT751-
01/PTNTD,...), tat ca déu dam bao do chinh xéc, hoat dong 6n dinh.

2.6. Lwa chon MHT mé phéng lan truyén séng qua RNM

MHT dang 14 cong cu hiru hiéu trong tinh trudng séng, dong chay va thiét ké cac
cong trinh ven bién. MHT ciing 1a cong cu hd trg nham giam bot khéi luong thi
nghiém MHVL, cing véi MHVL dé danh gia xu thé cac qua trinh vat 1y xay ra do

tuong tac gitra song voi RNM va sy giam song do RNM.
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Mo hinh tinh séng ven bo sir dung phd bién hién nay 13 mé hinh phd séng (nhu mé
hinh SWAN), dang mé hinh nay tinh toan su bién doi ctia ning luong song (E) trén
toan mién, tir d6 d& dang dua ra gia tri cu thé cua chiéu cao séng tai diém can quan
tam trong mién. Nhung SWAN it nhay véi su thay ddi cua cac tham sb cdy (chiéu
cao va mat d9), ma chi xét dén anh hudéng ciia cdy thong qua 1 hé sb can tong hop
chung (tuy nhién, mot s tac gia ciing dd st dung cong thirc cua Dalrymple (1984)
tich hop vao mé hinh SWAN dé tinh toan song tiéu tan khi truyén qua RNM). Ngay
nay, voi hiéu ndng ctia may tinh dugc nang cao, cac mé hinh ho Boussinesq va mo
hinh phi thuy tinh (non-hydrostatic) 1 nhitng mé hinh phirc tap hon vé mit ban chat
toan hoc ciing da dugc ap dung [58].

DPic diém ndi bat cuia mé hinh ho Boussinesq la mo hinh tan xa, mé phdéng tdt dic
tinh bién d6i tan sb cua song (phd séng). Tuy nhién, kha ning mé phong séng v
ctia cac mod hinh ho Boussinesq twong d6i yéu, do d6 hiéu qua tinh toan trong ving
nuéc nong khong cao. Mo hinh phi thay tinh vé thuy dong hoc song bién ¢ kha
nang mé phong truyén song twong d6i ngan, noi khong chi tan sd lan truyén ma ca
hiéu ung phi tuyén déu dong mot vai trd quan trong. M6 hinh SWASH 1a mét trong
nhirng mo hinh phi thity tinh, duoc phat trién béi nhom nha khoa hoc & Ha Lan (the
SWASH team) [58],[59].

2.7. Mo hinh SWASH

SWASH (Simulating WAWves till SHore), 1a mé hinh s tri, phi thuy tinh, mo ta
dong chay c6 bé mit thoang va hién tuwong truyén chat trong khong gian mét, hai
hay ba chiéu. Co s& khoa hoc cia SWASH 1a cung cép mot mod hinh ¢6 hiéu suit
cao va manh, cho phép 4p dung trén mot pham vi rong ca vé khong gian va thoi
gian ctia bé mit séng va dong chay song & ving nude ndng trong mdi trudng phirc
tap. Trong thuc té, SWASH c6 thé dugc sir dung tinh toan trong ché do dd sau trung
binh hoic ché do da tang, trong d6 mién tinh toan duoc chia thanh mot sé ¢d dinh

céc 16p dia hinh theo chiéu doc [58].

SWASH cai thién sy phan tan tan s bang cach ting sé lugng cta 16p chir khong
ting thir ty cac dan Xuét cua cac bién phu thudc nhu mo hinh ho Boussinesq. Ngoai

ra, SWASH yéu cau chi can mét tham s6 diéu chinh cho hién tuwong séong v, ma
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trong thuc té 1 twong d6i dé dang dé wdc tinh. So v6i cic md hinh ho Boussinesq,
mo hinh nay ndi bat ¢ kha ning mo phong cac qua trinh phirc tap gan bo, bao gdm
ca séng v, twong tac phi tuyén, song tién va song didu hoa. Chinh vi cac vu diém
trén, nghién ctru sinh da budce dau tim hiéu mé hinh SWASH va tng dung dé tinh
lan truyén séng qua RNM. Khu vuc trong RNM thudng chiu anh huéng cia cac

hién twong bién hinh nudce nong, ciing nhu soéng v [58].
2.7.1 Hé phwong trinh co bdn s dung trong mo hinh SWASH

Céc phuong trinh co ban cia SWASH 14 cac phuong trinh nudc ndng phi tuyén bao
gdm ca ap sudt phi thiry tinh va mot sé phuong trinh truyén chat. Dong chay c6 mait
thoang phi thuy tinh duoc mé ta boi cac phuong trinh phi tuyén nude nong (von bat
ngudn tir cac phuong trinh Navier-Stokes cho chat 1ong khong nén dugc) bao gdm
cac phuong trinh bao toan khéi luong va bao toan dong luong:

& ohu oy _

% o oy 0 (2.20)

¢ 2 2 h oht
LI PVLCIAPL S PP AL Mo, Moy | (52)
ot ox oy ~ox hzy h h oy

%+ ua—x+v%+g%+%i%qdz+cf v u2h+v2 :%LGZTXVX + argyyyj (2.22)
trong do:

t 1a thot gian (s) d(x,y) la o sau nudc tinh

g 1 gia toc trong truong ct 1a hé s nham (phi thi nguyén)

Tyx> Txys Tyxs VA Tyy 12 UIng suét rdi ngang

q(x, y, z, t) 1a ap sut phi thiy tinh (chuyén hoa theo mat do)

X, Y, Z la cac toa do: x, y dat tai mat nude va truc z hudng 1én, (m)

{(x, y, t) 1a cao do mit nude tinh tir muc nudce tinh (d6 dénh cao do séng)

h= {+dlado sdu nudc (tong cong) cd ké dén do dénh cao do séng ¢
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u(x, v, t) va v(x, y, t) 13 lru tdc trung binh do siu twong Gmg véi cac phuong x va 'y

Véi m6 hinh SWASH, hé s6 nham day (c) co thé dugc biéu thi thong qua hé sd
Chezy, xac dinh theo cong thirc Maninh:

C =%R1/6(m0'5 /s) (2.23)

trong d6: n 1a hé s6 nham (n < 0,02); R 14 ban kinh thay luc;

hodc xac dinh theo cong thire (2.24):
n
¢ =19 (2.24)

trong d6: n 12 hé s6 nham (n = 0,014 + 0,0225);

Céc phuong trinh (2.20), (2.21) va (2.22) duoc giai theo phuong phép phan tir khoi
(FVM - Finite Volume Method).

SWASH c6 thé miéu ta bién dang song trong ca ving song v& va song vd (swash
zone) do twong tac song phi tuyén, su twong tac cta song voi dong chay va su tuong
tac cuia song vdi cong trinh, su gidm song qua thyc vat (RNM) va song vo cling nhu
song leo 1én mit bai bién.

Céc dic tinh cta thuc vat duge khai bao nhu chiéu cao cay, duong kinh than cay,
mat d6 cay va hé sb can (Cp) cia CNM. Sy tiéu hao ning luong do luc can cua ciy

dugc miéu ta trong SWASH nhu sau:

2 d T
ey =5-PCoIN@) 7 d," () 03 ()02 (2.25)
0

véi: g, 1a nang lugng tiéu hao do cay;
N(z) va dy(z) lan luot 1a mat d6 va duong kinh than hodc canh cay & do sau z;

U,, la van téc quy dao phan tir nuéc do song, xac dinh theo ly thuyét séng

tuyén tinh;
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Cp 14 hé sb can phu thudc vao tinh chit dong chay va loai cy.
2.7.2 Piéu kién bién va cac tham sé md hinh

S6 liéu séng thu tai cac dau do duoc sur dung dé kiém tra, xac dinh bo thong s6 mod

hinh pht hop nhat cling nhw 1am s6 liéu ddu vao cho mé hinh toan.

a) Cic thong so diu vio ciia mé hinh

[1] Ludi d6 sau: dugc thiét 1ap dya vao dia hinh mién tinh va do sau nudc twong
ing cho ting trudng hop. Do phan giai khong gian cua ludi duge lay bang 0,01 m.
Céc 6 ludi tuong tng voi diém bén trén mit nudc bién (tinh) dugc dinh nghia c6 do
s&u am, con cac 6 ludi twong Gng véi diém bén dudi mat nude bién duoc dinh nghia

c6 do sau duong.

[2] File sb liéu song dau vao: 1y tai dau do s6 1,2,3 cia MHVL ngay sau bang song
dé dam bao d6 chinh xéc. SO lidu song dugc do dac voi tan s 50 Hz.

[3] Lép hap thu séng phan xa: 16p hap thy song dai 3 m, dit cudi mang song dé hap
thu nang lugng séng con lai sau khi ra khoi dai RNM (Hinh 2.8 va Hinh 2.13).

[4] Ma sat day: trong cac thong s6 dau vao thi ma sat ddy c6 anh huong rat 16n dén
két qua tinh toan ctia mo hinh, nén can hiéu chinh hé sb ma sat day sao cho két qua
tinh toan vé chiéu cao song twong dong voi sd lidu thuc do cia MHVL.

Ung v6i mdi d6 sau nudce s& co khoang gia tri riéng biét vé ma sat day. Sau khi
tinh toan, khoang gia tri ma sat day cho mdi do siu nudc nhu Bang 3.1

[5] P9 nhét: do pham vi md hinh khong 16n va séng chi lan truyén theo 1 phuong
nén d6 nhét anh huéng khong nhiéu dén két qua tinh toan. Do do, tac gia chi mo
phong do nhét theo phuong dung véi cac hé s6 chuin d3 duoc mac dinh sin.

[6] Song vd: trong mO6 hinh SWASH, qué trinh ti€u hao nang lugng do song v&
dugc thé hién thong qua 2 hé sé goc:

* Anpha (): dai dién cho d6 dbc song, xac dinh ngudng gia tri ma tai d6 séng bét

diu v&. Ngudng gié tri khuyén dung 1a a = 0,6 (ing v6i do dbe song 1a 25°).
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* Beta (): 1a ngudng gia tri két thac qua trinh song v&. Luu ¥ dua ra 1 o > B va
gia tri dugc khuyén dung 1a B =0,3

Nhu véy, nhitng tham sé hiéu chinh co ban chi phdi cic qua trinh tiéu hao ning

lwong trong SWASH 13 ma sat day (hé sé Chezy) va hé sb goc song v (a., B).
b) Thoi gian md phdng va budc thoi gian tinh toan:

Thoi gian tinh toan phai bt dau tai mot thoi diém sém hon dé trang thai ban dau
cia SWASH duoc truyén di qua khu vuc tinh toan trude khi thu nhan két qua. Budc
thoi gian tinh toan trong SWASH phai du ngan dé phan giai duoc nhitng thay d6i

theo thoi gian ctia gid, ap suit va ma sat day.
Véi m6 hinh 1D, budc thoi gian tinh toan dugc xac dinh bang cong thuc:

At(\/ﬁ + |U|) <1 (2.26)
AX

Cr =

trong d6:  Cr & s6 Courant (trong khoang 0,5 dén 0,8)
At |a budc thoi gian (t)
Ax la chiéu rong luéi theo phuong x (m)
g | gia td¢ trong trudng (9,81 m/s?)
u 1a van tc dong chay theo phuong x (m/s)
h1a d6 sau nudc (m)
Dé dé dang so sanh voéi s6 lidu thuc do, thoi gian mo phong trong qué trinh chay

mo hinh toan liy bang thoi gian mé phong cta thi nghiém MHVL, budc thoi gian

tinh toan 14y tuong tng véi tan sb do dac cua thi nghiém MHVL 1a: 0,02 s.
2.7.3. Thiét Igp mé hinh

Viéc thiét 14p mo hinh tinh toan cho SWASH bao gdm céc ndi dung sau:

- Thiét lap ludi dia hinh, ludi d6 sau va ludi thye vat (CNM);

- Thiét lap di€u kién bién thuy luc: myuc nudc va song tai bién dau vao;
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- Cac tham s0 tinh toan cia m6 hinh (d0 nham, hé s6 can, tham s6 ro1, tham s6

song va, ...), cac tham so chay: budce ludi, thoi gian, ...

trong do:

+ Lué6i d6 sau 1a mot trong nhitng yéu td quan trong trong cac dit liéu dau vao. Phan

b cac 16p theo d6 sau nhu Hinh 2.12;

+ Thong s6 dau vao bao gdm céac ludi cho dia hinh day, truong dong chay (ban
dau), myc nude (ban dau), ma sat ddy, gio, ap suat khi quyén, kich thudc hat va mat
d6 thuc vat (néu bién do6i theo khong gian).

Yéu t6 quan trong trong viéc xac dinh ludi tinh toan 13 d6 phan giai twong ddi so
v6i chiéu cao song. Pi v6i song nho, tire 14 H/h< 1 nén ¢6 du 50 6 1udi (hodc 51
diém ludi); dbi voi cac song twong dbi 1on nén cé it nhat 100 6 ludi.

S6 luong cac 16p theo phwong thang dimg dugc xac dinh boi su phan tan tan sb
tuyén tinh. Su lua chon cua sb luong cac 16p phu thude vao hai yéu td: chu tric

dong chay theo phuong thang dung va bién doi song trong qua trinh lan truyén.

Bang 2.4. D6 sau khong thir nguyén tuong tng véi sb 16p K trong SWASH

S6 l6p K Pham vi Sais6 | S616p K | Phamvi Sai s
1 Kd<0.5 1% 3 Kd<7.7 1%
2 Kd<2.9 3% 4 Kd<16.4 1%

_— _ﬁ_ﬂfﬁ_—_‘_ﬁ“‘“ﬁ-‘___ﬂ_f‘ Z_.=;

(‘_'_._,_,.,-o—'-""_‘—‘-\--.
L—T 1 Zi1
1 ] [
h,
l ——
-i‘ﬂ"m
. ST Zp=-d

Hinh 2.12. Binh nghia ludi theo phuong ding v6i K 16p va K + 1 mit tiép giap
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Hinh 2.13. Thiét 1ap va khong gian tinh toan ctia mé hinh SWASH

Trong SWASH, co6 thé dua ludi dia hinh day thuc va khai bdo muc nudc tinh toan
hodc chi can dua ludi do sdu. CNM dugc nhén biét trén luéi dia hinh theo kicu
ON/OFF (bang 0 khi khong c6 CNM, bang 1 khi ¢ cac mat ludi cd6 CNM). Song st
dung nghién ctru, tinh toan 13 séng ngau nhién voi cac dang phd khac nhau. Ngoai
ra, dé giam thiéu anh huong cua séng phan xa lam nhiéu s6 lidu tinh toan. So do
khong gian tinh toan cua m6 hinh SWASH dugc minh hoa nhu Hinh 2.13.

2.8. Két luan Chuong 2

Cin ct dic diém hinh thai va dic trung khi tuong thuy hai van dai ven bién khu vuc
nghién ctru, ¢6 thé nhian dang va MHH céac yéu té dic trung vé: diéu kién dia hinh
bai, dac diém, cAu trac RNM va cac yéu to dong luc ven bo phuc vu cho viéc mo
phong, xay dung MH va td hop cac kich ban thi nghiém trén MHT va MHVL. Ap
dung 1y thuyét tuong tu mo hinh dé MHH cac ddi tuong song, triéu, dia hinh bai,
CNM va céc thudc tinh cta d6i tuong ngoai thyuc té bang MH dé ¢ thé mo phong
cac qua trinh hoat dong va do ludong, quan sat cac dai lugng vat 1y mdt cach truc
quan v&i d6 chinh xac cao nham giai thich cac qua trinh vét Iy tiéu hao nang luong

song vung ven bo.

Dé c6 dugc tuong ty vé cac yéu td song, can cir 1y thuyét twong tu mé hinh va diéu
kién cu thé cia mang thi nghiém song, khi mé phong dé nghién ciru tuong tac giira
song va cdy ngdp min trong mang séng, nghién ctru sinh lwa chon dé thiét ké theo
mo hinh mit cat, long ctng, chinh thai, huéng séng ban dau ctia mé hinh giéng voi
nguyén hinh, hing s6 ty 16 A, = Ag = A, = 20. Thi nghiém tién hanh trong diéu kién:
d6 sau nudce (d) > 5 cm; chibu cao séng (Hs) > 2 cm; dong chay trong mé hinh phai
1a dong chay rdi (Re) > 2000.
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CHUONG 3: NGHIEN CUU PANH GIA TAC DUNG GIAM SONG CUA
RUNG NGAP MAN

3.1 Dit van dé

Muc ti€u chung nhét cua luan an la xay dung quan h¢ thuc nghiém xac dinh hé s6
can Cp va suy giam chiéu cao song qua RNM. Trong chuong nay nghién ciru sinh

s€ st dung:

a) MHT nham danh gia xu thé va pham vi anh hudng cia viéc mé rong mat do cay,
tudi cdy va chiéu rong dai RNM dén sy suy giam chiéu cao séong nhim hd tro
MHVL, giam bot khoi luong thi nghiém MHVL. Pé dat duge muc tiéu trén, trude
tién sé& tién hanh thi nghiém trén MHVL cho 24 thi nghiém tuwong (mg voi 08 to hop
vé song, triéu va 03 t6 hop vé& mat do (bai khong co ciy va bii co cdy mat do N; =
85 cay/m? va N, = 60 cay/m? (twong duong 2125 cay/ha va 1500 ciy/ha ngoai thuc té))
lam co s¢ dé hi¢u chinh MHT.

Trinh ty, cac budc danh gia xu thé va xac dinh pham vi anh hudng cua cac yéu tb

RNM dén sy suy giam chiéu cao song thé hién trén Hinh 3.1;

b) MHVL lam co sé xdy dung cong thirc xac dinh hé sé can Cp va cong thirc ban
kinh nghiém tinh toan suy giam chiéu cao song qua RNM. Trinh tu va ndi dung

thuc hién nhu sau:

+ Theo pham vi da xac dinh béng MHT, xay dung céac kich ban chi tiét vé song,
triéu dé tiép tuc thi nghiém trén MHVL. Trién khai thém 60 thi nghiém trén MHVL
theo 03 t6 hop vé mat do cAy (mdi to hop tién hanh 20 thi nghiém vé séng, triéu);

+ Tong hop két qua thi nghiém trén MHVL, sir dung phan mém MatLab [60] dé xur
Iy s6 liéu va xay dung cong thirc xac dinh hé sé can Cp va cong thirc ban kinh

nghiém tinh toan suy giam chiéu cao séng qua RNM.

Trinh ty va cac bude thiét 1ap cong thirc ban kinh nghiém mé ta suy giam chiéu cao

s6ng qua RNM thé hién trén Hinh 3.12
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3.2 Panh gia xu thé va dnh huéng cia diic diém cau tric RNM dén sy suy giam

chiéu cao song

\
Xay dyng MHVL thi nghi€m lan

truyén song trén bii (c6 CNM va

khong c6 CNM ) xac dinh (Hyp) va

Lua chon MHT (SWASH) va thiét
lap MHT theo céc kich ban cua
MHVL, truong hop khong cé cay

(T, Tm-10)
J

Ghi cha: 1
1. Sai s6 < sai s6 cho phép

2. Sai sO > sai sO cho phép

trong MHT

Thay dbi gié tri hé s6 C

!

Xéc dinh bo thong sé MHT: thay ddi
cac thong s6 dau vao MHT (C, a, B)

So sanh Hyy tinh
toan trén MHT va
thuc do trén MHVL

Str dung hé 6 C, a, B da
xac dinh dé tinh toan cho

So sanh Hu tinh
toan trén MHT va
do trén MHVT.

Tim duoc gid tri cua hé s6 C

dé xay dung cac kich ban mo
rong danh gia xu thé va pham
vi anh huong caa: N, hy, by, X

truong hop bai co RNM
(mat do N1, N2)

Xac dinh dugc pham vi
huéng cia cac yéu td N,
hy, by, X vé hiéu qua
giam song

Hinh 3.1. So db cac budc danh gia xu thé va xac dinh pham vi 4nh hudng cua cac
yéu t6 RNM dén sy suy giam chiéu cao song
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3.2.1. Xde dinh bg théng sé6 cho MHT

3.2.1.1 Cédc bude hiéu chinh bé théng sé MHT

Budce 1: Bdi véi mbi do sau nude khac nhau, chon 01 truong hop va tién hanh hiéu chinh
b théng s& mo hinh bang cach thay dbi gia tri cac théng s6: ma sat day (C), hé sb gdc
song v (o, B)... sau d6, so sanh gia tri chiu cao song tinh todn (Hmo) véi sb liéu thuc do

trén MHVL dé tim ra bo thong s6 phu hop nhét (C, a, ).

Budc 2: St dung bo théng sd (C, a, P) di duoc xac dinh & bude 1 dé tinh toan cho
trudng hop khéc va so sanh gia tri chidu cao song tinh toan (Hmg) v6i s6 liéu thue do trén

MHVL dé dam bao do chinh xac ctia mé hinh.

Budc 3: Lya chon bd thong sé6 mo hinh xac dinh ¢ bude 1 va bude 2 (tinh toan
trong trudng hop khong cé cdy) str dung dé tién hanh tinh toan cho truong hop co

cay o budc tiép theo.

Dé co du dir liéu hiéu chinh bo thong sé MHT, nghién ciru sinh da trién khai thi
nghiém trén MHVL theo 08 t6 hop vé do sau nude va dic trung song (Bang 3.2).
Tong cong gom 24 thi nghiém (03 truong hop: bai khéng cé6 RNM; bai c6 cdy mat
do Ny, bai c6 cay mat do N,).

3.2.1.2 Xdc dinh bé théng s6 MHT (truong hop bii khéng c6 RNM)

a) T6 hop céac thong s6 dau vao cia MHT nhu Bang 3.1

Bang 3.1. T6 hop cac thong s6 dau vao MHT (Hé s6 Chezy va goc song vd)

TT | Po sau nwée (d, m) | HE s Chezy (m*°/s) i} B
1 0,10 30 +43 0,6 +0,8 0,3
2 0,15 32 + 46 0,6 0,3
3 0,20 33 +48 0,4+0,6 0,3
4 0,25 35+ 50 0,4+0,6 0,2+0,3
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b) Té hop cdc kich bin thi nghiém tir cdc yéu té: siu mude va cdc dic trung
séng (chiéu cao song, chu ky séng) nhwr Bing 3.2

Bang 3.2. T6 hop cac kich ban vé d6 sau nuée va dic trung song

TT | Truwong P§ sau Chiéu cao | Chuki Tan s6 Thoi gian
hop nuwéc song song thuc do | mo phong
@m) | Hwom) | (o) | (EH) | ()
1 | D10HO08T16 0,08 1,6 0,02 850
0,10
2 | D10H12T16 0,12 1,6 0,02 850
3 | D15H12T16 0,12 1,6 0,02 850
0,15
4 | D15H15T18 0,15 18 0,02 950
5 | D20H12T16 0,12 1,6 0,02 850
0,20
6 | D20H20T21 0,20 2,1 0,02 1100
7 | D25H12T16 0,12 1,6 0,02 850
0,25
8 | D25H25T23 0,25 2,3 0,02 1250
Cha thich:

- Cac thong s song dua vao thi nghiém 12 song déu va song phd Jonswap

- Gia tri trong Bang 3.2 1a gia tri trén m6 hinh (MH);

¢) Két qui tinh todn xdc dinh bé théng sé MHT (hé s6 Chezy (C) va géc song

Vo' (a, p))
o 103 D20H12T16 - WGB
Thue do
“E Tinh toan ||
4 L
351
3 L
N
=z 25 g
E )=
, Hig olm) = 0.097 Hpg 1om) = 0097 |
T {s)=212 T =173
p T pol®) = 1-
151
1 L
05F

58

meHz

D25H25T23 - WGS

0.016

Thue do
Tinh toan

0.014}F
0.012f
0.01F

0.008 |

Hyyg r7(m) = 0.130 H

00061 o 7plm) = 0.108
T,rls)=272 T, () =272
0.004
0.002}
0 6 . — . S
0 02 04 06 08 1 12 14

f(Hz)
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a) D25H12T16 (C =50, a. = 0,4, B = 0,3)

x10™ D20H12T16 - WGS
Thuc do
4+ Tinh toan H
351 B
3 L 4
w 25 B
=
o
£ 5| i
15 Mo yr(m) =0.073 Hyppim) = 0.084
Tp rls)=11.43 T, rpls) =184
1 L -
0 I | | |
0 02 04 0.6 0.8 1 1.2 14 16
f(Hz)

¢) D20H12T16 (C = 48, a.= 0,4, f = 0,3)

-3 D15H12T16 WG8
x 10
T T T
Thuc do
s — Tinh toan
35- ~
3 |- -
25+ B
N
=
E
2 | -
151 q
b H(m)=0.048 .
ot Hypp ) = 0051
sl L T=1825
5 T (s)=197 7
p
0 L L L L
0 0.2 04 0.6 0.8 1 12 14 16
f(Hz)

&) D15H12T16 (C = 46, . = 0,6, f = 0,3)

10 D10H08T16 - WG8
2 . . : : :

Thue do
18r Tinh toan
16} 4
14} 4
12}t -

T
& 1 1
E
08 -
Hyng r{m) = 0.006 Hing rplm) = 0036
06 ) -
Ty rris) = 19.00 T, rpls) = 4.39
04} -
02 -
0 02 04 06 08 1 12 14 16

f(Hz)

g) D10HO8T16 (C =43, 0.= 0,8, B = 0,3)

b) D25H25T23 (C = 50, . = 0,4, § = 0,3)

D20H20T21 - WG3

0.015

Thuc do
Tinh toan

0.01F 1

iz

0008 H, g (m)=0.102
T, s =638

Hypg o) = 0.083 4
T, mols) =272

[]0 O.IZ 0.‘4 [JTE U.IS 1 12 14 16
f(Hz)
d) D20H20T21 (C = 48, 0. = 0,4, f = 0,3)
10° D15H15T18 WGE
7 T T T T T T
Thuc do

6l Tinh toan

5 - -

4+ 4
N
I
E

3k i

2 - -

Nl Hmc.ﬂ(m} =0.065 Hop lm) = 0.060 |

T (5)=19.09
P T,ls) =519
0 1 1 Il
0 0.2 0.4 0.6 0.8 1 1.2 14 16
f(Hz)

e) D15H15T18 (C = 46, .= 0,6, B = 0,3)

x10° D10H12T16 - WG8
Thuc do
4+ Tinh toan [
3&¢ -
I+ 4
w 251 e
T
b5
E 2L i
15+ -
1 Hppg 7(m) = 0.011 Hp (M) = 0.035
[ T ls)=19.00 Tpm(s) =633 1
05F e
0 o s, ot
0 02 04 06 08 1 12 14 16

f (Hz)

h) D10H12T16 (C = 43, .= 0,8, p = 0,3)

Hinh 3.2. So sanh xac dinh b thong s6 MHT (C, o, B)
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0.65
55
0.6 i N |
50 4
g E 0.55
5 }8 0.5
% 40 @
@ = 045
35 ¢ * 04 m |
30 +—F—+——F—+—+— 03% +—+—r—7+—F+—+—+—+—"+—+—+"—+—1+1
0.091 0.093 0.095 0.097 0.091 0.093 0.095 0.097
Chiéu cao séng phé (HmO) Chiéu cao séng phé (HmO)

Hinh 3.3. Bién thién céac thong s6 dau vao MHT — Truong hop D25H12T16

Xem xét xu thé ciia cac thong s6 dau vao MHT (tir Hinh 3.2 va Hinh 3.3) cho thay:

+ Cac truong hop c6 d6 sdu nude 16n (d = 0,20 m va d = 0,25 m), tai vung nudc
ndng (WG4 va WG8) su tuong dong vé dang gitta pho song cua thi nghiém MHVL
va MHT la kh4 t6t. Nguoc lai, cac truong hop co d6 sau nude nho ( d = 0,10 m va d
= 0,15 m) su twong ddng giira hai phd song khong cao (anh hudng qua 16n ciia ma

st day).

+ Ma sat ddy ma dai dién 1a hé s6 Chezy (C) c6 anh huong nhiéu nhat dén mé hinh:
khi hé sb Chezy giam thi chiéu cao song phé cling giam rd rét. Su bién d6i cua hé
s6 C va Hpg 13 twong dong;

+ Goéc song v& ma dai dién 1a hé s (o) it anh huong dén mo hinh: sy bién doi gitra
gdc song v vai chiéu cao song phd khong twong dong nhau.

Tir két qua tinh toan, so sanh chiéu cao song (sau RNM) tinh toan va thuc do trén
MHVL trong truong hop bii khong co6 RNM, xac dinh duoc bo théng sb mé hinh

pht hop (Bang 3.3). Bo thong s6 nay sé duogc sir dung dé tinh toan cho truong hop
bai c6 RNM & budc tiép theo.
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Bang 3.3. Két qua xac dinh bo thdng s6 md hinh (truong hop bai khong co RNM)

D0 sdu nudc

H¢ s6 Chezy

TT a
(d, m) (C, m>/s) b
1 0,10 43 0,8 0,3
2 0,15 46 0,6 0,3
3 0,20 48 0,4 0,3
4 0,25 50 0,4 0,3
3.2.1.3. Hiéu chinh hé sé cin Cp khi bii c6 RNM
a) So do bo tri cay trén mang song
vl__F' _______________ 1T v r-——--- -~ - -~ - - -- - -~ 1
: % : : & :
| | | |
: : : 75| 150 |75 :
| : l |
| | | |

1000

Mat do N; = 85 cay/1m?;
(twong duong 2125 cay/ha ngoai thuc té)

1000

Hinh 3.4. So d0 bb tri cay thi nghiém

b) T6 hop cac kich ban

Théng qua tong quan cac két qua nghién ctru cua céc tic gia tai Chuong 1 cho thiy,
hé s can Cp chiu anh hudéng baéi nhiéu yéu t6 nhu do sau nudc, cac dic trung song
(chu ky song, chiéu cao song), dic diém CNM. Bang 3.4 tong hop gia tri Cp ng
v6i cac truong hop da Iya chon dé hiéu chinh MHT khi bai c6 RNM.
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Béang 3.4. TH hop cac kich ban hi¢u chinh hé sb can Cp.

D) sau Hé s6 can Cp
nuéc | Trudng hep Mit d cay N; Mit d cay N,
(d, m) (2125 cay/ha) (1500 cay/ha)
D10H08T16 0,3:0,6;0,9: 1,1 0,3:0,6
0,1
D10H12T16 0,3:0,6;0,9: 1,1 0,3:0,6
D15H12T16 0,4:1,1; 1,15: 1,2 0,5:1,15; 1,2
0,15
D15H15T18 1,15:1,2:1,3;: 1,35 1,25: 1,3
D20H12T16 1,1;1,15: 1,2 1,0; 1,1 1,15
0,2
D20H20T21 0,3:1,15: 1,2: 1,35 0,37: 1,4: 1,5; 1,6
D25H12T16 1,1:1,15: 1,2 1,1:1,15: 1,2
0,25
D25H25T23 0,3;1,2;1,30;1,45: 1,5 0,4;1,2;1,30; 1,35

¢) Két qua (thong qua so sanh pho song tinh toan (MHT) va thuc do trén MHVL)

* Truong hop 1: mat do N; = 85 cay/m? (twong duong 2125 cay/ha ngoai thuc té)

10° D10H12T16 - N1-CD0.3 - WG8
4 ' ' : . ' .
Thuc do
350 Tinh toan |
3 L
25t
T
& ?r
E
15}
1t o
:mc rm) 1‘9%?}” Hyrg 7p(m) = 0.016
=
05l Tprri®) T, i) =6.33
0
0 02 04 06 08 1 12 14

f (Hz)

a) D10H12T16 (mat do N;, Cp = 0,3)

16

10 D10HO8T16 - N1-CD0.6 - WG8
2 . . : . . :
Thuc do
18 Tinh toan [|
16}
14}
12}
T
a I
E
08}
06}
g4l H m) = 0 006 J
mo Tr.( Hp 1p(m) = 0.016
T, ris) =19.00 m
02l T, mfs) =847
0
0 02 04 06 08 1 12 14 16

f(Hz)

b) DI0HO8T16 (mat d6 Ny, Cp = 0,6)



m2Hz

méiHz

m2/Hz

107 D15H15T18 - N1-CD1.3 - WG8
Thuc do
Tinh t
gL Inh toan
5 L -
4_ L .
3 L .
2 L .
Hipp o(m) = 0.024 Hipg Toim) = 0.024
1F Tprris) =3.38 T, ols) =634 1
Y - . ‘ . .
0 02 04 06 08 1 12 14 16
f(Hz)

¢) D15H15T18 (mét do Ny, Cp = 1,3)

D20H20T21 - N1-CD1.2 - WG3

0.014 T T T T T T
Thuc do
0012k Tinh toan ||
0.01F 1
0.008 1
0.006 - 4
Fig 7(m) = 0.041 H 1o(m) = 0.040
0.004 | Tp ris)=4.40 Tp 1ols) = 6.34 b
0.002 1
f— —— . . .
0 0.2 0.4 0.6 0.8 1 1.2 14 16
f(Hz)

&) D20H20T21 (mat d6 Ny, Cp = 1,2)

D25H26T23 - M1-CD1.6 - WG

0.02 T T T T T T
Thuc do
0.018 - Tinh toan []
0.016 B
0.014 i
0.012F B
0.01}f B
0008 H_, .I_r.(m) =0.064 Hpg plm) = 0.063 7
000 Torris) =248 T, mls) =248 |
0.004 - B
0.002 B
) LT | T
0 0.2 04 0.6 0.8 1 12 14 16
f(Hz)

g) D25H25T23 (mat d6 Ny, Cp = 1,5)

%107 D15H12T16 - N1-CD1.15 - WG8

4 T T T T T T T
Tinh toan
35| Thuc do |
3 L -
251 E
2 - 4
15- E
oy )=0023 i
o w.(m) = Hiyp mplm) = 0.023
05 Tp is) =248 Tp TD(S} =633 |
0 = — o . . .
0 02 04 0.6 0.8 1 12 14 16
f{Hz)

d) D15H12T16 (mat d6 Ny, Cp = 1,15)

x10* D20H12T16 - N1-CD1.15 - WG8
Thuc do
4+ Tinh toan H
35 1
3, u
25 1
2 L 4
15F 1
Hpng 1rim) = 0.033 Hprg 7o(m) = 0.036
Tp is)=1.97 Tp pfs) = 1.84
0.5F 1
0 L | I = I n
0 0.2 04 0.6 0.8 1 12 14 16
f (Hz)

e) D20H12T16 (mat do N, Cp = 1,15)

w107 D25H12T16 - N1-CD1.2 - WGS
Thuc do
4r Tinh toan
36- R
3 | -
25 R
2+ Hog rrim) = 0.049 H,p 1plm) = 0.050 i
58 Tp (s} =163 -|'p p(s)=184
1 - 4
o _/Q%‘\k |
0 b= 1 1
0 0.2 04 0.6 0. 1 12 14 1.6
f(Hz)

h) D25H12T16 (mat d6 Ny, Cp = 1,2)

Hinh 3.5. So sanh pho séng tinh toan (MHT, MHVL), trudng hop mat do cay Ny
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*Truong hop 2: mat dd N, = 60 cay/1m?

(twong duong 1500 cay/ha ngoai thuc té)

x10° DA0HA2T16 - N2-CDO 6 - WG8 x40 D10HO8T16 - N2-CDO 6 - WG8
4 . . . : ; : : 2 . . : ; . : :
Thuc do Thuc do
350 Tinh toan | 181 Tinh toan ]
161 -
3 L -
141 J
25 1 12+ 1
T T
& 2 1 & 17 1
E E
15} 081 1
o me: =0.010 Hyg rplm) = 0.018
Nl Tprris) =6.33 T, 1pfs) = 6.3 0.6 1
04l Hoy, 1_[.(m} =0.007 Hogrplm) = 0.018 -
05k i 0al Tp .I.r(s_: =19.00 ‘|'D TD(S}= 212 |
0 0
0 02 04 0.6 0.8 1 12 14 16 0 02 0.4 0.6 0.8 1 12 14 16
f(Hz) f(Hz)
a) D10H12T16 (mat d N,, Cp = 0,6) b) D10HO8T16 (mat d6 Ny, Cp = 0,6)
X 10° D15H15T18 - N2-CD1.25 - WG8 A 10° D15H12T16 N2-CD1.15 - WGE
Thuc do Thuc do
5l Tinh toan 35 Tinh toan |
3 L -
5 L 4
251 g
4t i
it &
&é c;;é 2r 4
It i
150 .
r | 1
H, oy —(m)=0.029 B _
m Hing o(m) = 0.029 Hirg rr(m) = 0.027 H, o -p(m) = 0.027
1t T8l =635 T _(s)=6.35 1 05F T _(s)=1143 mm
p TD : L prril = T, mofs)=6.34
0 — o o o [] — T — T h e
0 02 04 06 08 1 12 14 16 0 0.2 04 06 08 1 12 14 16
f(Hz) f(Hz)

¢) D15H15T18 (mat do Ny, Cp = 1,25)

d) D15H12T16 (mat d6 Ny, Cp = 1,15)

%10 D20H20T21 - N2-CD1.6 - WGB x10° D20H12T16 - N2-CD1.15 - WG8
Thuc do Thue do
4r Tinh toan 4+ Tinh toan {
35 B 35 4
3t g 3+ i
N 2.5 1 n 25F 1
B e
(o'l (']
E 5] N E 9l i
150 Moo prlm) = 0043 Hpp plm) =0.046 150 B B
Tp {5 =440 T =2 H g {m) = 0.039 H g tpim) = 0.043
P 4 1t TD is) =197 Tp ols) = 1.84 i
05 E 05 b
0 L L L 0 Lo I o
0 0.2 04 0.6 0.8 1 12 14 16 0 02 0.4 0.6 0.8 1 12 14 16
f(Hz) f(Hz)

d) D20H20T21 (mat d6 N, Cp = 1,6)

e) D20H12T16 (mat do N,, Cp = 1,15)
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0.02

D25H25T23 - N2-CD1.35 - WG3

0.018

0.016 |

0.014

0.012}

maHz
o
f=]
2

0.008
0.006 - Ty
0.004

0.002

H, g (M) = 0.076
5) =248

Tp TD(

H

Thuc do
Tinh toan [|

m2/Hz

=0.073
s)=2.48

g) D25H25T23 (mat d6 N, Cp = 1,35)

n
0.5 1

f(Hz)

15

mo To{™) 15L

< 10? D20H20T21 - N2-CDA.6 - WGE

Thuc do
4r Tinh toan [
3 L
5r
2 L
Hop r(m) = 0.043 H g rp(m) = 0.046
| Tp ris) =4.40 '|'p i) =272
LT ———
0 0.2 04 0.6 0.8 1 12 14 16
f(Hz)

h) D25H20T21 (mat d6 Ny, Cp = 1,2)

Hinh 3.6. So sanh phé song tinh toan (MHT, MHVL), truong hop mat do cay N,

Nhéan xét:

- Su twong dong gitta pho song thi nghiém MHVL va MHT 1a kha tét.

- H¢ s6 can Cp chiu anh hudng rd hon cua dd sau nudce: khi d sdu nudce tang thi gia

tri ctia hé s can ciing ting theo. Tuy nhién, truong hop mat do cay thap (N,), hé sb

can va d¢ sau nudc chi dong bién khi dd sau nudc nho hon chicu cao cay (d < hy).

Khi d6 sau nude 16n hon chiéu cao ciy (d > hy) thi hé sb can bat dau giam.

Két qua hiéu chinh hé s6 can Cp trudng hop bai c6 RNM nhu tai Bang 3.5

Bang 3.5. Két qua tinh toan hiéu chinh hé sé can Cp

D) siu H¢é s6 can Cp
nuwée Trwong hop . .
(d, m) Mat do cay N, (cay/m”) | Mat d¢ cay N, (cay/m?)
D10HO08T16 0,6 0,6
0,1
D10H12T16 0,3 0,6
D15H12T16 1,15 1,15
0,15
D15H15T18 1,3 1,25
D20H12T16 1,15 1,15
0,2
dD20H20T21 1,2 1,6
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D¢ sau H¢ s6 can Cp,
nuéc Trwong hep o 5
(d, m) Mat do cay N, (cay/m?) | Mat do cay N, (cay/m?)
D25H12T16 1,2 1,2
0,25
D25H25T23 1,5 1,35

3.2.2. Mé réng dinh gid xu thé va mirc dé dnh hwéng cua dic diém cdu tric
RNM dén sw suy giam chiéu cao séng, ning lwong song

Lua chon hai truong hop D15HI12T16 va D25H12T16 tng véi bo thong sé6 mo hinh

da duogc hiéu chinh tai muc 3.2.1.3 (Cp = 1,15 va Cp = 1,2) dé mo phong cac kich

ban mo rong vé: mat do cay - N, tudi ciy (thdng qua duong kinh trung binh thin

cay - d,, chiéu cao cay trung binh - h,) va chiéu rong rimg - X. T6 hop céac kich ban

mo rong duogc trinh bay tai cdc Bang: 3.6, 3.8, 3.10, 3.12.

3.2.2.1 Anh huéng ciia mit dg cdy

Bang 3.6. Kich ban m¢ rong mat do cay (N)

Duong Chidu Chiéu p
Truomg | Kinh TB | Mat dé cay Y rgng | OO
TT } A A Cao cay \ kich
hop tinh than cay rirng b.ﬁ o
(d,, m) (N, cay/m?) | (hy, m) | (X, m)
1 | D15H12T16 41, 60, 72, 77,
Cp=115 0,0074 85. 98 0,225 15 6
D25H12T16 85, 72, 98, 41,
2 Cp=12 0,0074 60 77 0,225 15 6

Khi xét anh hudng cta mat do cay, cac thong s6 khac khong thay doi la: chiéu cao

cay (h, = 0,225 m); dudng kinh trung binh than cay (d, = 0,0074 m); chiéu rong dai

rimg (X = 15 m). Két qua tinh toan thé hién trong Bang 3.7 va Hinh 3.7
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0.07
M= .
0.06 T ——
- —
0.05 ¢ = ——
- T
€ o004
=
£ 003 =
§ \.\.\.\_‘_ .
©  0.02
2
© o001
Mat do cay (N)
0 T T T T T 1
40 50 60 70 80 90 100
®  WG8-D15 X WG8-D25 Poly. (WG8-D15) — - = Poly. (WG8-D25)
Hinh 3.7. Biéu d6 phan b chiéu cao song (Hme) va mat do cay (N)
Bang 3.7. Chiéu cao song phd Hpyo khi mat do cdy thay doi
Truomg | Piém Hmo tinh toan (m)
hop do | 4 60 72 77 85 98
cay/m? | cay/m® | cay/m® | cay/m® | cay/m?® | cay/m?
K WG4 | 0118 | 0117 | 0116 | 0116 | 0116 | 0,115
T ©
o) —
= WG8 | 0031 | 0027 | 0025 | 0024 | 0023 | 0,022
K WG4 | 0128 | 0127 | 0126 | 0126 | 0125 | 0,122
T ©
o) —
3 WG8 | 0064 | 0057 | 0053 | 0051 | 0049 | 0,045
Nhin xét:

- Mat dé cidy cang day, hiéu qua giim song cang lon;

- Trudng hop do sdu nuée cao (d > hy), dudng quan hé Mat d6 cay (N) ~ Chiéu cao
s6ng (Hmo) déc hon truong hop d6 sdu nude thap (d < hy), diéu d6 cho thiy trudong
hop d¢ sau nudc cao hi€u qua cua vi¢e tang mat do cay cao hon truong hop do sau

nuéc thap.

67



3.2.2.2 Anh huéng ciia duong kinh than ciy (d,)
Bang 3.8. Kich ban m¢ rong duong kinh than cay

. Puong kinh TB o Chiéu Chiéu S6
Truwong A Mat do cay . . . .
hop tinh than cay caocay | rong rirng | Kich

) (dVl m) (N’ Cayllmz) (hV’ m) (X’ m) bﬁn
D15H12T16 | 0,005; 0,0074; 0,01 85 0,225 15 3
_Cp=115

0,005; 0,01 60 0,225 15 2

D25H12T16 | 0:005; 0,0074; 0,01 85 0,225 15 3
_CD = 1,2

0,005; 0,01 60 0,225 15 2

Tuong tu nhu voi trudng hop mat d cay thay doi, cac kich ban danh gia anh huong
cua duong kinh trung binh than cay la: d, = 0,005 m; 0,074 m va 0,01 m. Cac théng
s6 khong thay d6i 1a: chiéu cao cay (h,); chiéu rong dai rimg (X). Chi tiét nhu tai
Béng 3.8. Két qua tinh toan thé hién trong Bang 3.9 va Hinh 3.8

0.035

)

£

z

[-T:]

c

b3

)

S

s 0.02
@

=

o

Puwong kinh TB than cay (dv)
0-015 T T T T T
0.005 0.006 0.007 0.008 0.009 0.01

= WG8-D15-N1 X WG8-D15-N2

Poly. (WG8-D15-N1) — - — Poly. (WG8-D15-N2)

Hinh 3.8. Quan h¢ gitra H,,, va duong kinh than cay (d,)
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Bang 3.9. Chiéu cao song khi duong kinh than cay (d,) thay doi

Hmo tinh toan (m)
Truong piém | Mat dj cay
hop do | (N, caymy) | d=0005 | d,=00074 | d, =001
(m) (m) (m)
N; =85 0,117 0,116 0,114
WG4
N, = 60 0,118 0,117 0,116
D15H12T16
N; =85 0,028 0,023 0,02
WGS
N, = 60 0,031 0,027 0,023
N; =85 0,126 0,125 0,122
WG4
N, = 60 0,128 0,127 0,126
D25H12T16
N; =85 0,053 0,049 0,045
WGS8
N, = 60 0,064 0,057 0,051

Nhén xét: Puong kinh than cay (d,) cang 16n, chiéu cao séng giam cang nhiéu.

3.2.2.3 Anh huéng ciia chiéu cao ciy (h,)

Bang 3.10. Kich ban mé rong chiéu cao cay

Puwong kinh Chiéu S4
Trwong hop TB than Mat d6 cdy | Chiéu cao ciy rong ki:h
tinh cay - rirng bin
(dV1 m) (N! Cay/m ) (th m) (X! m)
D15H12T16_ |  0,0074 85 0,15; 0,13; 0,1 15 3
Cp=1,15
0,0074 85, 60 0,225 15 2
D25H12T16_ 0,0074 85 0,25; 0,15; 0,1 15 3
CD = 1,2
0,0074 85, 60 0,225 15 2
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Kich ban tinh toan anh huong cua chiéu cao cay la: hy =0,1 m; 0,13 m; 0,15 m; 0,225 m;
0,25 m. Céc thong s khong thay dbi gdbm: mat do cay (N = 85 cay/im?); duong kinh
trung binh than cay (d, = 0,0074 m); chiéu rong dai ring (X = 15 m). Két qua tinh
toan thé hién trong Bang 3.11 va Hinh 3.9

0.08
007 Fr—
~. - \X
0.06 S ——
_________________ )(
0.05 %
Eoo
o
E
T 0.03
.\.‘ -
0.02
0.01
Chiéu cao cdy (hv), m
O T T T T T T T 1
0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 0.26
B WG8D15 X  WG8-D25 Poly. (WG8-D15) ~ — - — Poly. (WG8-D25)
Hinh 3.9. Quan hé giira H,,, va chiéu cao cay (hv)
Bang 3.11. Chiéu cao song khi chiéu cao cay (h,) thay d6i
. Hmmo tinh toan (m)
Truwong Diém
hop do h,=01 | h,=013 | h,=015 | h,=0,225| h,=0,25
(m) (m) (m) (m) (m)
WG4 0,118 0,117 0,117 0,116
D15H12T16
WG8 0,028 0,026 0,024 0,023
WG4 0,129 0,128 0,125 0,126
D25H12T16
WG8 0,072 0,065 0,049 0,056

Nhan xét: Chi€u cao cdy c¢6 anh huong dén sy suy giam chiéu cao song. Hi€u qua

giam song dat gia tri 10n nhét khi chiéu cao cdy ngang bang do sau nudc (hy = h).
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3.2.2.4 Anh huéng ciia mé réng rimg

Bang 3.12. Kich ban tinh toan anh hudng cia mé rong rung

. Duong kinh | prai ga s Chiéu cao Chiéu Sé
Tr“‘t’;,’r']i hOP | rBthancay | 0¥ | cdy | rongrimg | Kich
@.m) | (N,caym?d | (h, m) (X,m) | ban

D15H12T16 |  0,0074 60 0,225 15: 50 2

Co=1.15

0,0074 85 0,225 15: 50 2

D25H12T16_ 0,0074 60 0,225 15; 50 2

Co=12 0,0074 85 0,225 15: 50 2

Can xac dinh chiéu rong téi thiéu cia dai rimng dé dam bao nang luong séng sau khi
lan truyén qua RNM it anh huéng dén bd va cong trinh. Khi tinh toan anh huong
ctia dai rimg da bo sung thém kich ban chiéu rong rimg mo rong dén 50 m (twong
duong 1000 m ngoai thuc té). C4c truong hop tinh toan 1a D15H12T16_Cp=1,15 va
D25H12T16_Cp=1,20; cac thong sé khong thay ddi gém: chiéu cao cay (h,);
duong kinh trung binh than cay (d,). Chi tiét cac kich ban tinh toan anh huong cia
mo rong rimg nhu tai Bang 3.12. Két qua tinh toan chiéu cao song phd tai cac diém

do doc theo chiéu rong rimg thé hién trong Bang 3.13 va Hinh 3.10, Hinh 3.11

Bang 3.13. Két qua tinh chiéu cao séng phd Hmo kich ban mo rong dai rimg

Vi tri Humo (M) cho trwdng hop mé rong chiéu rong rirng
TTd(:?w dﬁlu leo D15H12T16 D25H12T16
m CD1.15-N1 | CD1.15-N2 | CD1.2-N1 | CD1.2-N2

WG1 2,095 0,116 0,115 0,116 0,116
WG2 3,725 0,115 0,114 0,115 0,115
WG3 3,905 0,115 0,114 0,115 0,115
WG4 14,905 0,031 0,078 0,134 0,135
WG5 16,905 0,017 0,037 0,104 0,107
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Humo (M) cho truwdng hop mé rong chiéu rong rirng
Trahu | 0
do dau do D15H12T16 D25H12T16
m CD1.15-N1 | CD1.15-N2 | CD1.2-N1 | CD1.2-N2

WG6 22,905 0,005 0,01 0,06 0,064
WG7 27,905 0,003 0,005 0,039 0,042
WG8 30,905 0,002 0,004 0,031 0,035
WG9 41 0,001 0,002 0,016 0,019
WG10 51 0,001 0,001 0,01 0,012
WG11 61 0 0,001 0,006 0,008
WG12 66 0 0,001 0,005 0,007

Nhan xét: Cang lan truyén sau vao trong dai rung, chi€u cao song suy gidm cang
nhiéu. Tuy nhién, toc d0 suy giam chiéu cao soéng giam dan khi song lan truyén

cang sau vao trong dai rung.

0.16

0.14

/ -~

0.12 - |
— \Y
£ \ '~ \\
=) 0.1 N \
£ \ N \ - . = D15H12T16-CD1.15-N1
T .
@ 0.08 S—Y D15H12T16-CD1.15-N2
$ \ Vol
@ .
8 0.06 ! \ D25H12T16-CD1.2-N1
<3 ] \
= . N\ — — D25H12T16-CD1.2-N2
O 0.04 \

0.02

0
0 10 20 30 40 50 60 70
Chiéu rong rirng (X, m)

Hinh 3.10. Puong qua trinh lan truyén song tinh toan theo chiéu rong dai rimg
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Hinh 3.11. Hé s6 giam song theo chiéu rong dai rimg

Chi tiét tinh toan, hiéu chinh mo hinh, danh gia xu thé va muc d6 anh huong cia
cac yéu to chi phéi nhu: mat d6 cdy, tudi cay va chiéu rong dai rimg dugc trinh bay

tai Phu luc B kém theo.

Két qua tinh toan bang MHT vé pham vi anh hwdng cua: mat do cay, chiéu cao ciy
va chiéu rong dai rimg 1 co s cho viéc thiét ké, xay dung MHVL. Két qua cu thé

nhu sau:
a) Vé mat do cay (N)

Mat d6 cay cang 16n (N) thi su suy giam chiéu cao séng (Hmo) cang nhiéu. Tuy nhién,
téc do suy giam chiéu cao song s& cham lai khi van tiép tuc ting mat do cdy: chiéu
cao song giam ~ 80,17% khi mat do 1a 2125 cay/ha (twong duong 85 cay/m” trén mo
hinh) va chi dat 80,87% khi mat do cay 1a 0,245 cay/m’. Két qua cho thy, néu tiép tuc
tang mat do cay dé giam song 1a khong hiéu qua (chiéu cao song chi giam thém 0,7%
trong khi mat do ciy phai ting dén 15,3%). Mt khac, RNM véi mat do 1500 cay/ha

twong duong 60 ciy/1m? trén mé hinh) di c6 thé giam = 76,9% chiéu cao song.
g g Y
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Nhu vay, RNM véi mat do cay tir 60 cay/Im? dén 85 cay/lm? (twong duong tir 1500
cay/ha dén 2125 cay/ha ngoai thuc té) 1a pham vi hop 1y nhat dé di sdu nghién ctru va
thi nghiém trén MHVL.

b) V& chiéu rong rimg

Séng lan truyén cang siu vao trong dai rimg thi chiéu cao song suy giam cang nhiéu.
RNM véi chiéu rong 300 m (tuong dwong 15 m trén md hinh) c¢6 thé suy giam trén
90% chiéu cao song (Hmo), khi ting chiéu rong dai RNM dén 700 m, mic do suy

giam chiéu cao séng c6 thé dat trén 97%.

RNM véi chiéu rong t6i da 300 m (tuong duong 15 m trén mo hinh) du dép tng yéu
cau giam song bao vé bd bién. Viéc tang chiéu rong RNM 16n hon 300 m ciing khéng
that su can thiét va hiéu qua. Luan an s€ di sau nghién ctru va xay dung cac kich ban
thi nghiém MHVL cho dai RNM véi chiéu rong t6i da 300 m (twong duong 15 m trén

mo hinh).
C) V& tudi cay
- CAu truc cdy cang 16n, chiéu cao séng suy giam cang nhiéu.
- Hiéu qua giam song dat gia tri 16n nhat khi d6 sdu nudc va chiéu cao cdy ngang
M hv
bang nhau | —~11.
d
Can cur cac yéu td dong luc ven bo khu vuc nghién ctu, luan an lya chon cady cé

chiéu cao h, ~ 4,5 m (twong duong 0,25 cm trén md hinh) dé di sdu nghién ciru va

thi nghiém trén MHVL.
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3.3. Thiét 1ap phuong trinh tong quat vé suy giam séng qua RNM

Xay dung kich ban va thi
nghi¢ém MHVL

Phan tich 4nh hudng cia RNM dén
nang luong song khi vao bo

Kiém tra do tin cay
so voi két qua tir thi
nghiém MHVL

W,

Xay dung cong thirc ban kinh
nghiém mo ta suy giam chiéu cao
song qua RNM

|

Xay dung quan hé thuc nghiém
xé4c dinh hé s6 can téng hop Cp

|

Q

2

Ghi ch:
1. Mtic d6 phu hop tdt
2. Mt @ phu hop thap

Kiém tra lai v6i KQ
thi nghiem MHVL

]

Cong thue thyc nghiém
xac dinh hé s6 Cp va chiéu
cao song Hms sau RNM

Hinh 3.12. So dd cac budc thiét 1ap cong thirc ban kinh nghiém mo
ta suy giam chiéu cao song qua RNM



Theo Jensen (1989), Iy thuyét ciing nhu thuc nghiém d3 ching minh ring chung ta
chi c6 thé xay dung duoc cac mo hinh gan ding, vi trong qua trinh MHH bao gio
cling phai chip nhan mot sé gia thiét nhim giam bot dd phire tap ciia mo hinh, dé

mé hinh c6 thé ung dung thuan ti€n trong thuc té.

Dbi véi MHT viéc mo phong ddy du, chinh xac cac qua trinh vé song va tuong tac
clia song véi bai bién va on dinh cong trinh ven bd bang cac biéu thirc va phuong
trinh todn hoc 1a rat kho, vi tai cac ving ven bo, nhét 1a trong ving séng dd twong
tac gitra song, dong chay dién ra rt phuc tap. P6i véi MHVL ching ta van c6 thé
mo phong duoc cac qua trinh vat 1y xdy ra gidng nhu d6i tuong thuc, c6 thé do
luong, quan sat cac dai luong vat Iy mot cach tryc quan voi do chinh xac cao. Sy
phuc tap cua cac tac dong thuy dong luc hoc xuat hién tai cac cong trinh bao v¢ bai
nhu RNM, khi stt dung MHVL sé gitp chung ta khao sat cac dac trung cua cac qua
trinh trong thyc té va trong mo hinh, lién két cac thong sé chinh ciia cac qua trinh

v6i su on dinh va cac dic tinh ngugc lai ctia cong trinh [06],[07]

Ching ta da co thé ché tao hé théng thiét bi tao song dé)ng bo ¢ thé tao song déu
hodc song ngéu nhién twong ty nhu thuc té ngoai hién truong, nhung viéc ché tao
CNM théa mén cac diéu kién tuong tu vé strc can va mo duyn dan hoi 1a rat kho.
Nhu di dé cap ¢ muc 2.2.2, trén quy mé cia timg thin cdy, tuong tac giita dong
chay song véi than cay s& sinh ra luc can gém 2 thanh phan: thanh phan do ma sat
tiép xuc gita cdy v6i dong chdy va thanh phan do chénh léch ap luc phia trudc va
phia sau cay (Hinh 2.6 va Hinh 2.7). Tuy nhién, nhu di dé cip & trén, kho c6 thé
théa man diéu kién tuong tu vé vt liéu ché tao cay, nén anh hudéng cua lyc do ma
sat tiép xuc ¢ trong MHVL 16n hon anh hudéng ngoai thuc té. Bé giam thiéu anh
huong cua luc ma sat do tiép xuc, khi thi nghiém MHVL can giam hé s6 nhét dong,
hay ting hé s6 Reynolds. Trong luin 4n ndy, cac thi nghiém dugc thuc hién trong

diéu kién dong chay trong mo hinh phai 1a chay réi Re > 2000.

Str dung két qua danh gid xu thé va pham vi anh hudng cia cac yéu to: mat do, cAu
tric cdy, chidu rong dai rimg trén MHT & muc 3.2 dé xdy dung céac kich ban thi
nghiém trén MHVL nham thiét 1ap cong thirc ban kinh nghiém vé hé sd can tong

hop Cp va su suy giam chi€u cao song nham danh giad mdt cach tin cdy vé€ hiéu qua
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giam séng ctia RNM. Trinh tu va cac bude nghién ciru, thi nghiém trén MHVL thiét
1ap cong thirc ban kinh nghiém mo ta suy giam chiéu cao song qua RNM thé hién
trén Hinh 3.12

3.3.1 To hep céc kich ban thi nghiém
3.3.1.1 Cidc kich ban lién quan dén cdc yéu t6 déng lrc ven bo:

- B§ sau nudce trude rung (d, m): 0,1; 0,15; 0,20; 0,25 (twong dwong do sau 2; 3; 4;

5 m ngoai thuc té)

- Chiéu cao song (H,,y, m): 0,08; 0,12; 0,15; 0,20; 0,25 (twong dwong chiéu cao 1,6;
2,4; 3,4; 4; 5 m ngoai thuc té)

- Chu ky song (T, s): 1,3; 1,6; 1,8; 2; 2,1; 2,2; 2,3; 2,5; 2,8 (twong duong 5,8; 7,2;
8;8.,9;9,4;9,8;10,3; 11,2; 11,5 s ngoai thuc té)

3.3.1.2 Cidc truong hop thi nghi¢m lién quan dén RNM:

+ Béi khéng c6 RNM;
+ Bai c6 RNM mat do N; = 85 cay/m? (twong duong 2125 cay/ha ngoai thuc té);
+ Bai c6 RNM mat do N, = 60 cay/m? (twong duong 1500 cay/ha ngoai thyc té).

Thi nghiém dugc tién hanh véi chiéu cdy cao trung binh 1a hv = 22,5 cm (twong
duong 4,5 m ngoai thuc té), chiéu rong dai rimg 14 X = 15 m (twong duong 300 m

ngoai thuc t&). Cac yéu tb trén s& khong thay doi trong toan bo cac seri thi nghiém.

T6 hop cac yéu td dong luc ven bo va hinh thai, cdu trac RNM thanh 84 (3x28) thi
nghiém. Cu thé nhu tai Bang 3.14 va Phy lyc C.
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Bang 3.14. T6 hop cac yéu td dong luc ven bo (chung cho ca 03 trudong hop khong

cd cay, c6 cdy mat dd N; va N,) dé thi nghiém MHVL

D6 siu nuéc Song khdi tao Thoi gift_n
TT Ky hi¢u : theo ddi
(d, m) Hs,0 (m) Tp (5) ©)
1 | D10HO08T13 0,08 1,3 650
2 | DI10H08T16 0,08 1,6 800
3 | D10H12T16 o 0,12 1,6 800
4 | DI10H12T20 0,12 2,0 1000
5 | D15H08T13 0,08 1,3 650
6 | D15H08T16 0,08 1,6 800
7 | D15H12T16 0,12 1,6 800
8 | D15H12T20 015 0,12 2,0 1000
9 | D15H15T18 0,15 1,8 900
10 | D15H15T22 0,15 2,2 1100
11 | D20H08T13 0,08 1,3 650
12 | D20HO08T16 0,08 1,6 800
13 | D20H12T16 0,12 1,6 800
14 | D20H12T20 0,12 2,0 1000
15 | D20H15T18 0.2 0,15 1,8 900
16 | D20H15T22 0,15 2,2 1100
17 | D20H20T21 0,20 2,1 1050
18 | D20H20T25 0,20 2,5 1250
19 | D25H08T13 0,08 1,3 650
20 | D25H08T16 0,08 1,6 800
21 | D25H12T16 0,12 1,6 800
22 | D25H12T20 0,12 2,0 1000
23 | D25H15T18 0,15 1,8 900
24 | D25H15T22 0,25 0,15 2,2 1100
25 | D25H20T21 0,20 2,1 1050
26 | D25H20T25 0,20 2,5 1250
27 | D25H25T23 0,25 2,3 1200
28 | D25H25T28 0,25 2,8 1400
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3.3.2 Trinh t thaee hién va céc tham sé cdn do

Cac tham sd song (chiéu cao, cac chu ky dac trwng) thu thap duoc tir cac dau do
dwoc tinh toan bang chwong trinh chuyén dung. Viéc tinh toan phan tach song phan
xa tir két qua do dac cua 03 dau do séng song song WG1, WG2, WG3 duwoc thuc
hién theo phwong phap cua Zelt va Skjelbreia (1992).

Céc tham s6 do tryc tiép tir thi nghiém MHVL Ia:

Song pho Hmo (chi€u cao song md men bac 0) dwoc xac dinh tir mé men bac 0 cua

pho mat d6 nang lwong séng nhw sau:

fmax
U fmin

trong do: Si) la mat do nang lwong pho song twong g véi tan sb f,
mo 13 gia tri md men béc 0 ctia phd séng.

bé danh gia hiéu qua giam song, cac gia tri Hmo dwgc xac dinh tai cac vi tri bo tri

dau do trwde va sau RNM (dau do WG4 va WGS).
Chu ky dic trung cta phd song Tpva Tm-10

Chu ky Tp dwoc xac dinh tai vi tri twong Gmg véi dinh cta pho song. Tuy nhién phd
song ¢o xu thé bi bién dang (dudi ra vé pham vi dai tan sé thip) khi song vao khu
vuc bii nong tredc RNM. Dé danh gia anh hwdng ciia bai néng tredc RNM  trong
viéc mé ta hiéu qua giam soéng cia RNM chung ta sir dung chu ky phd séng dic

trung ky hiéu 1a Tm-10, dwgc xac dinh nhw sau:

fmax
-1
o j. f 1S df
Tio = m‘l = (3.2)
0 [Sr)df
fmin

Chu ky phé Tm-1,0 dwoce xac dinh truc tiép dua trén céc sb liéu do dac phé song trong

thi nghi¢m.
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3.3.3. Thiét ld@p phwong trinh tong quat vé suy giam chiéu cao séng qua RNM
3.3.3.1. Phurong trinh tiéu hao niang lugng song

Song lan truyén vao bd ¢c6 RNM s& trai qua cac qué trinh bién hinh nuéc néng va
tiéu hao ning lugng, 1am giam chiéu cao soéng: séng v& do han ché vé do sau; ma

sat day; stc can cua RNM.

Phuong trinh can bang nang lugng cua song ngau nhién truyén vudng goéc voi bo:

alEc,)
——=-D,-D; D 3.3
x b ~Ps Dy (3.3)
E=LpgHZ, ; o, = S[1e 20 (3.4)
8 9= 21 sinh(2kh)

trong do: E - nang lugng soéng trung binh don vi
H,ms — chiéu cao song trung binh quan phuong trong trudng hop c6 RNM
Dy - nang lugng song tiéu hao do soéng v (trén mot don vi di¢n tich day
ngang)
D¢ - ndng lugng song ti€u hao do ma sat day

D, - nang lugng séng tiéu hao do strc can cua RNM
p - khéi luong riéng cua chat long;
Cq - van tdc nhom song (Cq chi phu thudc do sau nudc va chu ky song)

¢ - van tdc dinh song; ¢ = %tanh(k.h)

Trong truong hop khong c6 RNM thi ndng lugng song bi ti€u hao chi bdi ma sat

day va song vo:

6(E Oe, )

=-D,-D 3.5
OX ot (3:9)

voi: EO 1a nang lugng song trong trudng hop khong cé cay.
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Luu y phuong trinh (3.5) duoc rat ra v6i gia thiét bo qua sy thay ddi van tdc nhom

song cg khi c6 va khong co cay.

Tir (3.3), (3.4) va (3.5) c6 phuong trinh cin bang ning luong séng chi bai RNM:

1
_g® 5(ng2 e j
(e ;X )Cg>=—DV®DV= g a)f(msv g a5

vO1: Hims, v got1 12 thanh phﬁn chiéu cao song bi suy giam chi bo1 RNM.

Phuong trinh (3.6) 14 co s¢ dé phan tich sy suy giam chiéu cao song do anh huong
ctia RNM dua vao céac s6 liéu thi nghi¢m.
Sy tiéu hao ning luong séong do RNM (D,) vé nguyén 1y duoc xac dinh dya trén
cong cua lyc can cua cay 1én dong chay:
z=—h+hv
D, = [FRudz (3.7)
z=-h
VGi: Fy 12 luc can cia ciy theo phuong truyén song (ngang bo x), u 1a luu toe dong

chay theo phuong ngang, h, 1a chiéu cao CNM, h 13 d6 siu nudc téng cong.

Thuc té, khi xac dinh luc Fy can phai xét t6i cac anh hudng nhu chuyén dong tuong
d6i giira dong chay va cay (su dung dua cua cay do do déo cua chung dudi tac dong

cua song), luc quan tinh.
Trong nghién ctru nay, lyc can Fy x4c dinh theo phuong trinh Morison va bo qua
céc thanh phan lyc quan tinh:

1
F = EpcvaNVu\u\ (3.8)

trong do: by 1a dién tich can trén mot don vi chiéu cao ctia mot cay dat vuéng goc
v6i dong chay theo phuong ngang (duong kinh tinh toan cua cay), Ny 1a sb cay trén

mot don vi dién tich ngang, Cp 12 hé s6 can tong hop.

b, =3 d, (3.9)
1
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trong d6, dy; 12 duong kinh cac nhanh/canh cy, n. 13 tong sd canh cay tai do siu

nudc xem xeét.

Luu y ¢ day xem xét cac anh hudng khac nhu do déo cua cay va ca luc quan tinh

mot cach gian tiép thong qua hé s can tong hop Cp.

Tir (3.7), (3.8) va trén co s Iy thuyét song tuyén tinh, ning luong séng tiéu hao boi
RNM trong mot trudng séng ngau nhién, theo Dalrymple va nnk (1984), su tiéu hao

nang lugng song do rirng ngap man (D,) xac dinh nhu sau:

D (3.10)

3
) 1 5CobyN (kg) sinh®(kh )+33$|nh(kh v)
PN 20 3k cosh® (kh)

I’I’T‘S

21

27
voi: k= T va 0= T lan luot 1a s6 song va van téc goc cia song.

3.3.3.2. Xdc dinh hé sé cdn tong hop C

Phuong trinh (3.6) két hop véi (3.10) dugce sir dung dé xac dinh hé s6 can tong hop

Cp ctia RNM dua trén cac sd lidu thuc nghiém.

1
8( ngrmsv gj 1
= pCpb,N (

(3.11)

kg) sinh3(khv) +3sinh(kh,) 3
H
OX 2T

20 3k cosh® (kh) e

Str dung phuong phép sai phan hiru han phuong trinh (3.11) dé xac dinh hé s can

1
_ 1 (SQHfms,V'ng_ ( gHrmsv gj_
CI _ i+1 i

o BOAX H?ms,i

Cp nhu sau:

(3.12)

trong d6 i ding dé chi doan rimg dang xem xét va i+1 1a doan rimg ngay phia sau

theo phuong truyén séng, hé sé By dugc xac dinh nhu sau:

- 3 -
B, = b,N (kg) sinh (khv)+§smh(khv) (3.13)
2J_ 3k cosh® (kh)
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Str dung bd s6 liéu thi nghi¢ém MHVL vé su suy giam chiéu cao song tai cac vi tri
dau va cudi rimg (WG4 va WG8) co thé xac dinh dugc gia tri ciia hé sd can tong

hop Cp tuong Gmg cho toan bd chiéu rong dai rimg. Cu thé xem tai phuy luc C.

3.3.3.3. X4y dung quan hé thurc nghiém hé sé cin téng hop C
Hé sb can Cp c6 vai trd quan trong dé xac dinh nang lugng bi ti€u tan do thyc vat.
Hé sb can téng hop Cp 1a mdt dai lugng phu thudc phure tap vao cac tham s6 cua dong
chay cling nhu cac dac trung thuc vat cia CNM. Trong luén &4n nay, nghién ctru sinh str
dung tham s6 Keulegan-Kapenter (KC) dé miéu ta sy phu thuc nay.

B Un-Tp
by

KC (3.14)

V6i up, 14 gid tri luu téc ngang didc trung.
O day ching ta str dung luu tdc ngang cuc dai tai do sau Gmg véi vi tri ngon cay, xac
dinh theo 1y thuyét song tuyén tinh:

_ Hyocosh(k(h—h,))
- 2sinh(kh)

U, (3.15)

Luu ¥ chiéu cao séng H,m trong phuong trinh (3.15) 1a gia tri trung binh cua doan
rung xem Xxet.

Céc sb liéu thi nghiém cho théy hé s6 can Cp c6 xu thé nghich bién véi su gia tang

cua KC theo quy luat ham m:

Cp =ael™KO (3.16)
Tuy nhién, tir s6 liéu thi nghiém ciling nhan théy hé sb can téng hop Cp con chiu anh
huong cua chiéu cao cdy. Khi xét anh huéng cua twrong quan th (d6 sau nudc ~

chiéu cao cay) dén hé sb Cp, can dua vao hé sd hiéu chinh chiéu cao cay (ay,)
(h,
ap = min F,l (317)

Phuong trinh (3.17) c6 nghia l1a o, = 1 trong trudng hop cay cao (h, > d).
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Dé ké t6i anh hudng cia twong quan (chiéu siu nude ~ chibu cao ciy), phuong trinh
(3.14) duoc viét lai nhu sau:

un,T,
KC, = E P a,";KC, =a,".KC (3.18)

v
v

v6i KCv 1a hé sb Keulegan - Kapenter cai bién, s mii n > 1 13 trong s6 vé muc do
anh huong cua chiéu cao cay va dugc xac dinh dya trén mic d6 phu hop véi cac sb

liéu thi nghiém.

Khi chiéu cao cay thap (h, < d) thi KCv nho, do vay c6 thé diéu chinh hé sé Cp ting
[én cho phu hop hon.

Phuong trinh x4c dinh h¢ s6 can Cp phu thudc vao KCv nhu sau:

Cp =ael™K (3.19)

g0

&0

Hinh 3.13. Quan hé Cp va hé s6 KCv (KC cai bién)

Két qua phan tich hdi quy cho phuong trinh (3.19), KCv xac dinh theo cong thirc (3.18)
véi cac gia tri s6 mil n khac nhau, n=0; 1;2; 3:4:5:6;7; 8;9; 10 va 11 (n =0 tuong
g voi khong ké téi anh hudng cua a); duoc thé hién trén Hinh 3.13. C6 thé thiy rang
khi s6 mii n ting (n > 1) thi su pht hop gitta duong hdi quy phuong trinh (3.19) véi cac
s liéu thyc do tir thi nghiém MHVL ciing ting. Kém nhat khi n = 0 tirc 1 khong ké
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A 5 5 5 A A ‘A 5 * A A n 7. 3 A A
dén anh huong ctia hé so hiéu chinh chiéu cao cay (oo, =1), véin > 3 thi hé so

twong quan hdi quy R? ¢6 xu thé ting cham va dat gi4 trj 16n nhét khin = 5.

Str dung gia tri n = 5, dwdong hdi quy c6 mirc do phi hop cao nhit (R* = 0,67) (xem
Hinh 3.13 va Hinh 3.14).

Phuong trinh x4c dinh hé sb can tong hop Cp nhu sau:

-0,0378KCv
Cp =1,618.! ) (3.20)
18 T T T T T
161 o _ (-0.0378KCv) O Solieuthinghiem |
14 o ICD_1 68e Duong hoi quy CD
- O n=5
1.2 o ° R2=067 4
T 1F i
o 08 ]
061 _
041 |
02f _
U | | | | | |
0 10 20 30 40 50 60 70

Keulegan Kapenter KC (-)
Hinh 3.14. Quan hé gitta Cp va KCv

Phuong trinh xac dinh hé sé can tong hop Cp trong luin an dugc thiét 1ap theo cong

thirc ban kinh nghi¢m dya trén cac qua trinh vat 1y chu yéu va cac hé s kiém dinh
5 ~ - hv Ny 3A A A ~ , . . 4
chi€u cao cay tuong doi ik mat do cay (N), nén cong thirc xac dinh hé s6 Cp

thiét 1ap dugc co tinh tong quat cao. Sau nay khi c6 tai liéu thi nghiém mo hinh ty 1&
16n hodc s6 liéu thue do s& hiéu chinh lai dé hé sb Cp ¢6 dd tin cdy cao hon.

3.3.3.4. Xay dung céng thirc bin kinh nghi¢m xdc dinh chiéu cao séng lan
truyén trén bai c6 RNM

Xay dung cong thirc ban kinh nghiém xac dinh chiéu cao séng qua RNM cho
truong hop day phing nim ngang (hodc rat thoai) va bo qua anh hudng cua séng
v&, ma sat ddy. Pay 1a trudong hop dién hinh trong thuc té bdi c6 RNM & Viét Nam,

song dén trude rung da bi vo phan 16n do dic€u kién han ché vé do sau trén bai.
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Truong hop bd qua anh hudng cua séng vd va ma sat day, suy gidm chiéu cao song

chi bai RNM thi phuong trinh can bang ning luong song (3.3) sé& la:

O\E.
(_Cg) =-D, (3.21)
OX

trong d6 D, dugc xac dinh theo cong thirc (3.10).

Thay phuong trinh (3.4) va (3.10) vao phuong trinh (3.21) ¢6 biéu thirc (3.22):

1 olHZ
gpgcg %ms) = —pCpBo.Hp (3.22)
o\H: 8CpB
hay: ( s”m):_ D0 ox (3.23)
Hrms g'Cg
d(Hz”m) = -B,dx (3.23a)
HI’TTB
trong do: B, = 4CoBo (3.24)
g.Cy
Tu phuong trinh (3.23a) giai ra dugc:
1
——=B;.X+cC (3.25)

rms

Tur diéu kién bién, song trude rimg: khi X = 0 thi Hyms = Himso — € = 1/Hms 0. Cudi

cling phuong trinh (3.25) duoc viét lai thanh:

H s B 1
Hrrrs,o 1+ BZ.X (3 26)
4C,B '
BZ = Bl'Hrrrs,O :LO'Hrrrs,O
9.,

Phuong trinh (3.26) 12 cong thirc ban kinh nghiém xac dinh chiéu cao séng khi bai co

RNM trong truong hop bai co6 day thodi, bd qua anh hudng cuia song vo va ma sat day.
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3.3.3.5. So sdnh vdi sé li¢u do tir thi nghi¢m MHVL

Véi chidu cao song tdi trude rimg da biét ching ta c6 thé st dung phuong trinh

(3.26) dé xéac dinh chiéu cao song tai cac vi tri khac nhau trong rimg. Do hé sé can

tong hop xac dinh dua vao chi€u cao song trung binh cho ca doan nén viéc tinh toan

can dugc tién hanh theo 02 bude. Trude tién 14 sir dung chiéu cao séng tdi trude

rung dé xac dinh Cp va chiéu cao song sau rung. Sau do st dung chiéu cao song

trung binh dé xac dinh lai hé s Cp mot 1an nira.

C6 thé thay rang chiéu cao song tinh toan nhin chung 1a 16n hon chiéu cao séng do

dugc trén MHVL, dac biét 1a sau ring (do bo qua anh hudng cua song vo va ma sat

day). O cac kich ban ma song da bi v& nhiéu trude khi vao bai thi sy phu hop kha

tbt. (Chi tiét xem tai Phu luc C va Hinh 3.15).

Test scenario: 49 Test scenario: 50
e 01 T T = 01
e 0.05 © T | 5 00sl° o 5 |
£ T © ? E™ T
I 0 ; I 0 ‘ '
0 5 10 15 0 5 10
X(m) X(m)
Test scenario: 51 Test scenario: 52
£ 041 = T T 01g 5
% 0.05 ° ° o 2 0.05f © °o
I 0 I 0
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 53 Test scenario: 54
€02 g02
g 0'; v o 0 ) é 0'0" v o o q
I I
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 55 Test scenario: 56
£02 T g02 I
A : R S ° O,
I A £ . L
0 5 10 15 0 5 10 15
X(m) X(m)

Hinh 3.15. So sanh suy giam chiéu cao séng giira tinh toan (duong lién nét) va thuc

do trén MHVL (diém tron), kich ban s6 49 dén 56, Bang C 3.1

Két qua so sanh gitra duong suy gidm chi€u cao song qua RNM tinh toan vai céc so6

lidu do tir thi nghiém MHVL cho tat ca cac kich ban dugc thé hién tai Phu lyc C.
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3.4. Pham vi irng dung ciia cac cong thirc thue nghi€ém cia luin an

- Cong thtrc thyc nghiém xac dinh hé s6 can Cp (3.20) va cong thurc ban kinh
nghiém xac dinh chiéu cao song khi bai c6 RNM (3.26) duoc xay dung c6 pham vi

ap dung Ung voi céac diéu kién thi nghiém nhu sau:

+ Chiéu cao cay tuong doi: th =(2,25; 1,5; 1,13; 0,9);

.. H
+ Do ngap tuong doi: % = (0,284 + 1,09);

+ D¢ doc soéng: Sop = 0,015 dén 0,06

+ Mat do cay: N = 1500 cay/ha va 2125 cay/ha (twong dwong mat do 60 cdy/m? va

85 cay/m? trén md hinh).

(vO1: Hyps 1a chi€u cao song tdi, d 1a do sau nudc tinh, hy 1a chiéu cao cay, N 1a mat

do cay).

- Ngoai ra, trong qua trinh thiét 1ap cac cong thirc da bo qua cac thanh phan lyc quan
tinh phat sinh do sy chuyén dong twong d6i giita dong chay va ciy, bo qua anh

hudng cta song vo va ma sat day.

3.5. Két luAn Chwong 3

3.5.1. Panh gia xu thé va mtc d6 anh hudng cua cac yéu té chi phdi dén hiéu qua
giam song cia RNM bang MHT

a) V& tudi cay

CAu tric cdy cang 16n, chiéu cao song giam cang nhiéu;

Hiéu qua giam séng cia RNM 16n nhat khi chiéu cao cay va do siu nudc tuong
duong nhau (h, = d).

b) V& mat do cay (N)

Mat d6 cay cang 16n (N) thi su suy giam chiéu cao song (Hmo) cang nhiéu. Tuy nhién,
toc do suy giam chiéu cao song s& cham lai khi van tiép tuc ting mat do cay. Trong

pham vi nghién ctru cta luan 4n, RNM véi mat do cdy dén 85 cay/1m? (twong dwong
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2125 cay/ha ngoai thuc té) 1a pham vi hop 1y nhit dé di sau nghién ctru va thi nghiém
trén MHVL.

¢) V& chiéu rong ring

Song lan truyén cang sau trong dai ring, chiéu cao song suy giam cang nhiéu. RNM
v6i chidu rong X = 15 m (twong duwong 300 m ngoai thuc té) co thé suy giam trén
90% chiéu cao song (Hmo). RNM véi chiéu rong X = 15 m (twong dwong 300 m
ngoai thuc té) 12 pham vi t6i wu du dé di sau nghién ciru va xay dung céc kich ban

thi nghiém MHVL.

3.5.2. Thiét 1ap phuong trinh tong quét suy giam chiéu cao sdng qua RNM tir két qua
thi nghiém MHVL

a) X4y dung quan hé thurc nghiém hé sé cin tong hop C)

Trién khai v6i 84 thi nghiém, t6 hop tir 28 song ngau nhién. Ap dung phuong trinh
can bang ning luong soéng ngau nhién va co s& 1y thuyét séng tuyén tinh, tac gia da
xay dung duoc phuong trinh xac dinh hé sé can tong hop Cp trong d6 ¢ xét dén sy
phu thudc phirc tap vao cac tham sb cua dong chay ciing nhu cac dic trung thyuc vat
ctia RNM — Céng thire (3.12) va (3.20).

b) Xay dung céng thirc bin kinh nghiém xdc dinh chiéu cao séng lan truyén
trén bai co RNM

Phuong trinh cAn bang ning lugng song ciing duge st dung dé xay dung cong thirc
ban kinh nghiém vé su suy giam chiéu cao song qua RNM trong trudng hop bii c6

day thoai, bé qua anh hudng cua song v va ma sat day — Cong thirc (3.26).

Pay 1a trudng hop dién hinh trong thuc té bai bién c6 RNM ¢ Viét Nam. Song dén
trudc ring da bi vo phan 16n do dia hinh bai rat thoai va diéu kién han ché vé do siu
nudc O trén bai.

Thong qua viéc so sanh gilta cong thirc thuc nghi¢m cia luan an véi céac s6 lidu do
tir thi nghiém MHVL cho thiy két qua nghién ctru c6 tinh tong quat cao, tin cdy va
c6 kha ning tng dung trong thiét ké RNM ven bién, dic biét ddi véi ving bai c6

day thoai va séng da bi vo nhiéu trudce khi vao bai.
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CHUONG 4: NGHIEN CUU PE XUAT PHUONG PHAP VA QUY
TRINH TiNH TOAN THIET KE RUNG NGAP MAN BAO VE PE BIEN

4.1. Dit vin dé

Str dung RNM dé tiéu giam mot phan ning luong séng tac dong vao b va cong
trinh ven bo ¢d y nghia khoa hoc, thuc tién va moi truong rat cao. Viéc xac dinh,
lwa chon quy mé va cu traic RNM twong tng v&i mot mirc d giam song phu hop
van 12 mot van dé thuc tién con nhidu vudng mic. Trong chwong nay tac gia van
dung céac két qua nghién ctru & Chwong 3 dé dé xuat quy trinh va phwong phap tinh
toan thiét ké dai RNM c6 quy mo phu hop, giam thiéu tic dong cua song dén ving
bo bién can bao vé.

4.2. Xac dinh chirc ning thiét ké ciia RNM

Chtrc ning chung cia RNM 14 tiéu hao mot phan ning lwong song dé qua d6 giam
thiéu tac dong cta song dén ving bo. Tuy nhién, tiy theo yéu cau vé mirc 46 giam

song va diéu kién tac dong cua cac yéu té nhu do sau nwée, chiéu cao séng ma quy

md, ciu tric ciia RNM c6 thé khac nhau.

4.3. C4c bai toan thiét ké RNM

Bai toan 1. Ap dung trong diéu kién béi trudc dé hep: Biét diéu kién dia hinh bai
trude dé (chiéu rong dai RNM) va cac yéu to dong luc ven bo, xac dinh cac yéu td

vé RNM.

Bai toan 2. Ap dung trong diéu kién dia hinh bai truc dé rong va thoai: Biét trude
cac yéu t dong luc ven bo va chu dong vé cay ngdp man (loai, tudi cdy, mat do
cay), xac dinh chiéu rong dai RNM.

4.4. Quy trinh thiét ké RNM giam séng, bio vé dé bién

4.4.1. Xdc dinh mdt dg cay va tudi cay khi biét truwée diéu Kién bai truwde dé va cdc
yéu té dgng luc ven bor

Budc 1. Xac dinh cac yéu tb dong luc ven bo thiét ké
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Can cu vao vi tri khu vuc trff)ng RNM va tan suét thiét ké dé xac dinh céc yéu td
dong luc ven bo: muc nude thiét ké (h), chidu cao song thiét ké (Hs) va chu ky song
thiét ké (T,).

Budc 2. Tinh toan chiéu cao song sau RNM

- Xac dinh hé sé giam séng (Kt): véi muc dich giam tac dong cua séng dén bo va
cong trinh; cin ct diéu kién dia hinh bai trude dé va cac yéu td dong luc ven b, lua

chon gia tri ctia hé s6 giam song Kt. Thong thuong nén chon Kt = 0,6 + 0,7 [40]

) H
- Tinh chi€u cao song sau khi ra khoi RNM: Hyps = (1 — Kt).Hymg o, trong d6 [H ms0 = sz
Budc 3. Tinh hé s6 can song Cp

- Chon loai cay dé xac dinh h, va by;

- Tinh luu téc ngang cuc dai (Up) tai d6 sdu tng voi vi tri ngon ciy theo cong thirc

(3.15) va hé s6 hiéu chinh chiéu cao ciy (o) theo cong thirc (3.17);

- Thay up VA oy, vao cong thic (3.18) dé tim hé s6 Keulegan — Kapenter cai bién
(KC,), (trong d6 hé s6 n = 5).

- Tinh Cp theo cong thirc (3.20) khi biét KC,

Budc 4. Tinh mat d6 cay

- Thay gia tri B,, Cp tim dugc 6 Bude 2 va Bude 3 dé tim hé s6 B,
- Thay By, hy, by vao cong thirc (3.13) dé tim mat do cay (N,).

Cin clr gia tri mat do cdy vira tim dugc va twong quan giita Ny, by, hy dé xem xét.
Néu tuong quan Ny ~ by; Ny, ~ h, khong phu hop, chon lai cac thong sb by, h, dé tinh
lai N, tir Budc 3.

4.4.2. Xdc dinh chiéu réng dai trong RNM khi biét trieéc céc yéu té dgng luc ven
b va chai dgng vé giong cay ngdp mén (chiéu cao cay, mdt dg cay)

Budc 1. Xac dinh cac yéu t6 dong luc ven bo thiét ké
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Can cu vao vi tri khu vuc tré)ng RNM va tan suét thiét ké dé xac dinh céc yéu tb
dong luc ven bd: do sau nudce thiét ké (h) va chiéu cao song thiét ké (Hs), chu ky

song thiét ké (Tp).
Budc 2. Lwa chon loai cay va tudi cay

Can cir diéu kién lap dia va phan bd CNM dé lya chon loai cdy va tudi cay phu hop.
Muc dich dé xac dinh dién tich can cia CNM (duong kinh tinh toan cua ciy - by)
theo cong thuc (3.9).

Budc 3. Tinh toan thiét ké RNM giam song

- Xac dinh hé sb giam song (Kt): Can cr diéu kién dia hinh bai trudc dé va cac yéu
to dong luc ven bo dé lua chon gia tri cua Kt dé dam bao nang luong con lai cia

song it anh huéng dén bo va cong trinh. Thong thudng nén chon Kt = 0,7 [40]

- X4c dinh chiéu cao song sau khi ra khdi RNM (Hyy): sau khi xac dinh dugc Hypso VA Kt s&
H, j
V2

tinh duoc chiéu cao song sau rimg (Hyms): Hims = (1 — Kt).Hyms o, trong d6 [H ms0 =

- Xac dinh mat d6 cay (N,)

Can ct dic diém sinh hoc cua loai cdy va tudi cay dé xac dinh mat do cay phu hop.
Cay cang nho thi mat d6 cang day. Co 3 loai mat d6 dé tham khao 13: day, trung binh
va thua [40].

- X4c dinh chiéu rong RNM (X): cong thirc (3.26), (3.20), (3.18) va (3.13)

4.5. Ap dung tinh toan thiét ké RNM gidm song cho doan dé bién lwa chon thudc
xa Giao Xuan, huyén Giao Thiy, tinh Nam Dinh

4.5.1 Thong tin chung

4.5.1.1 Vi tri dja ly

Hé théng dé bién Nam Dinh c6 tong chiéu dai 90,82 km, gom 03 tuyén thudc dia
ban 03 huyén: Giao Thuy, Hai Hau va Nghia Hung theo su chia cit ctia 04 cira
song: Ba Lat, Ha Lan, Ninh Co va Pay. Ca 03 ving tuyén déu ¢ phan truc dién véi
bién va khong truc dién véi bién.
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DPoan dé bién lua chon dé tinh toan thiét ké RNM thudc bai bién x4 Giao Xuan,
huyén Giao Thay, tinh Nam Dinh. Pia hinh ving bai triéu bi phan cat boi 2 con
song 1a séng Vop va song Tra chia cit khu vuc thanh 4 khu 13: B3i Trong, Con

Ngan, Co6n Lu va Con Xanh. bay la bai bién lién tuc bi bao mon, ha thép.

Cha din /

<~ Ruah gidiNQG
& TraskVaG
£ Tram quan sat chim
& Tk Vac
Khu vue &in ey
n

Hinh 4.1. Ban dd vi tri x3 Giao Xuan, huyén Giao Thuy, tinh Nam Dinh

4.5.1.2 Song, gio

Vi tri lya chon nghién ctru itmg dung mang dac tinh mua rt rd nét. Mua dong chiu
su chi phdi ctia gié mua Pong - Bic va song limg cing hudng, tan suat xuat hién tir
60% dén 70%. Do cao song H, = (2 + 3)m, chu ky song trung binh 7= (11 +12)s;
mua hé chiu anh huéng cua hé thdng gié mua Tay - Nam c6 cac hudng gid chinh 1a
Nam va Pong — Nam véi tan suat 60%. Do cao song H, = (1 +2) m, chu ky séng
trung binh 7= (8 + 10)s [1].
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4.5.1.3 Dja hinh bii

Mit cit lya chon 1a mat cit bai va dé. Pia hinh mit cit ngang dai 300 m tir chan de.

Do dbe bii 6,93%o

Trong do:
Cao trinh dinh dé: +55m;
Chiéu rong dinh dé: 5,0 m;
Chiéu rong chan dé: 32 m;

Do dbc mai dé: Mg, = 4; Mygng = 2,5

Chi tiét xem tai Bang 4.1 va Hinh 4.1,

MAT CAT THI NGHIEM
Tike darg: 17100

2 s & B B B OB B

gt ¢ L &2

'‘EEEEEEL

(A} [ew s Te  wa

A

]
"F

Hinh 4.2. Mit cit dia hinh béi bién (sé 6) x4 Giao xun, Giao Thiiy, Nam Pinh

Bang 4.1. S6 liéu dia hinh bai bién s6 6 thudc khu vuc Giao Thiy, Nam Dinh

Thue té (cm) Thue té (cm)
STT - STT :

Congdon | KC1é | Cao dd Congdon | KC1é | Cao dd
1 0 0 50 12 4823 556 -62
2 492 492 120 13 6635 1812 -143
3 847 355 262 14 8153 1518 -121
4 1207 360 406 15 9707 1554 -132
5 1567 360 550 16 10627 920 -126
6 2067 500 550 17 11391 764 -138
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Thue té (cm) Thue té (cm)
STT : STT :

Congdon | KCI1é | Cao dd Congdon | KCI1é | Cao do
7 2507 440 440 18 12991 1600 -170
8 2947 440 330 19 16240 3249 -180
9 3387 440 220 20 21042 4802 -220
10 3827 440 110 21 26063 5021 -240
11 4267 440 0 22 30715 4652 -270

45.2 Ap dung tinh toan thiét ké RNM giam song cho dé bién xa Giao Xuan,
huyén Giao Thay, tinh Nam Dinh

4.5.2.1 Xdc dinh mure nude thiét ké (h) va chiéu cao song thiét ké (H,)

Cin cr phu luc A kém theo dé xac dinh muc nudc thiét ké va chiéu cao song thiét ké
tai vi tri Xd Giao Xuan, huyén Giao Thuy, tinh Nam Dinh (twong img MC 13, toa do
(106°31', 20°12"). Cu thé nhu Bang 4.2.

Bang 4.2. Muyc nudc tong hop va chiéu cao song tinh toan

Tan suat (P, %) 2 5 10

Do sau nude (h, m) 2,859 2,214 1,831
Chiéu cao song (Hs, m) 2,42 2,10 1,92
Chu ky song (Tp, s) 11,76 10,89 10,89

Lya chon muc nudc va chiéu cao song tuong ng tan suat 5% dé tinh toéan thiét ke.

4.5.2.2 Lura chon lodi cAy, tudi ciy

Khu vuc ven bién Thai Binh va Nam Dinh, chi thuc vét ngap man pho bién nhat la:
st, trang, ban chua,... . Trong tinh toan ndy, nghién ctru sinh chon cy ban chua 7

tudi dén 9 tudi d@é tinh toan thiét ké.

Tuong tng véi muc nude thiét ké h = 2,214 m, xac dinh dugc gia tri duong kinh

trung binh cua 1 cay la:
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Ne
b, :\/g: 0,172 (m)
1

4.5.2.3 Lura chon mat dg cay va bé tri CNM

Tham khao [40], chon mat d6 ciy ¢ muc trung binh, Nv = 2500 cay/ha, bd tri thanh
cac hang so le nhau.

4.5.2.4 Xdc dinh chiéu cao séng sau rirng

Tham khao [40], chon

rms,0 B (4-1)

Hs 3 A
Thay Hmso = E = 1,48 m vao cong thuc (4-1) d¢ xac dinh chicu cao song sau

rung:
Hrms = 0,3XHrmS,0 = 0,44 m

Tong hop céc gia tri vé muc nudc, thong sd song va CNM nhu Bang 4.3

Bang 4.3. Gia tri muc nudc, thong sé song va CNM

L b, Ny T g T h hy Hims | Himso

(m | (M) |(caym)| () | (mSs”) (m | (m) | (m | (m)

50,12 | 0,272 | 0,25 10,89 | 9,81 |3,1416| 2,214 | 45 | 0,44 | 1,48

2
trong do: L 1a bude soéng, xac dinh theo cong thirc: L = % tan h(%)
T

4.5.2.5 Xdc dinh chiéu rong dai trong RNM chin séng (X)

a) Tinh toan gia tri hé s By theo cong thirc (3.13)

. 2
trong do: k la so song xéac dinh theo cong thuc: k = Tﬂ =0,125;
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. . ) 2r
® la van toc goc cua song xac dinh theo cong thirc: @ = T: 0,577

Gia tri ciia hé s6 By nhu tai Bang 4.4

Bang 4.4. Tinh toan gia tri hé s6 By

1 3
— | bN, (@) sinh®(kh,) | 3sinh(kh,) | 3kcosh®(kh) | Bo (m)
2V 20
0282 | 0043 | 1211 | 0,210 1,784 0422 | 0,069

b) Tinh toan gia tri hé sé can Cp theo cong thirc (3.20)

trong d6: KCv 1a hé s6 Keulegan - Kapenter cai bién, xac dinh theo cong thirc

(3.18);

Un 14 gid tri luu téc ngang dic trung, xac dinh theo cong thic (3.15);

¢ la van toc dinh song, xac dinh theo cong thirc: c?

Cq - van tbc nhom séng, xac dinh theo cong thirc: Cq =

Két qua tinh toan hé s6 can Cp nhu tai Bang 4.5

Bang 4.5. Tinh toan gié tri hé s6 can Cp

%tanh(k.h);

E(1+
2

2kh
sinh(2kh)

2sinh(kh) | cosh[k(h-h,)] Cc Co U, |sinh(2kh) | tanh(kh) | KCy Cp
0,562 1,041 4,602 | 4,488 | 0,475 | 0,584 0,271 | 30,154 | 0,518
¢) Tinh toan chiéu rong dai rimg (X) theo cong thirc (3.26)
Béang 4.6. Chiéu rong dai RNM giam song
Hims (M) | Himgo (M) Bo Cq Cp X (m)
0,44 1,48 0,069 4,488 0,518 482,5
Tom lai
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V6i diéu kién dia hinh béi c6 do doc i = 6,93%., trong diéu kién thuy luc tridu nhu
Bang 4.1 va yéu cau giam 70% chiéu cao séng tac dong dén bo. Thoéng qua tinh
toan theo cac cong thic da duoc thiét 1ap & Chuong 3, xac dinh cac thong sd co ban
ciia RNM giam song. Két qua nhu sau:

- Loai va tudi CNM: cdy ban chua, tir 7 tudi dén 9 tudi (cay cao khoang 4,5 m);

- Mat d6 trong RNM: N, = 2500 cay/ha;

- Chiéu rong RNM giam song la: X ~ 485 m;

- Hé s6 can séng cia RNM: Cp = 0,518.

4.6. Két luan Chuong 4

Cin ctr két qua thiét 1ap tai Chuong 3; tiiy thudc vao diéu kién dia hinh béi trudc dé,
nghién ctru sinh da dé xuat quy trinh tinh toan thiét ké RNM cho 2 loai dia hinh ven
bo. Pay 1a 02 dang dia hinh bo bién pho bién ¢ Viét Nam.

Ung dung két qua nghién ciru da thiét ké RNM bao vé dé bién tai x Giao Xuan, huyén
Giao Thuy, tinh Nam Dinh. Phuong phap tinh toan da xét dén anh hudng cta cac yéu
t6 thuy dong luc ven bd nhu: do sau nude (h), cac thong sb song (HS, Tp,...); anh hudng
ctia cac yéu td lién quan dén cdu tric RNM nhu: mét do cy (Ny), tudi va lodi cay

(théng qua chiéu cao cay (hy) va duong kinh trung binh than cay (b,)); anh huéng cia

chiéu cao ciy thong qua hé s6 hiéu chinh chiéu cao cay o, = min [h_\, ;1) :
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KET LUAN VA KIEN NGHI

I. Két qua dat dwoc ciia lufin an

1. Nghién ciru téng quan

Luan 4n d tong quan C4ac nghién ctru vé vai tro giam song va chin song ctia Cay
ngdp min Va rimg ngdp min & trong nude va trén thé giéi. Thong qua phuong phap
phan tich thong ké, luan 4n d3 khai quat dugc nhitng ton tai clia cic nghién ctru di
trude, nhan dang ddy du cac yéu tb chi phdi dén hiéu qua giam song cua rimg ngap
mian. Qua phén tich, danh gia vé vung 1ap dia va phin bd ciy ngap min, diéu kién
thiy hai van ving ven bién tai khu vuc nghién ciru, nghién ctru sinh da dua ra dinh
huéng chinh 12 nghién ctru tac dung giam soéng ciia ring ngdp man thuan loai ban
chua (Sonneratia caseolaris) co xét dén cac diéu kién ty nhién dic thu ving ven bd
khu vuc ven bién Thai Binh, Nam Dinh.

Dé giai quyét dugc muc tiéu dé ra, nghién ctru sinh ké thira ¢6 chon loc cac két qua
ctia cac nghién ctru di trude, két hop hai hoa nghién ctru md hinh toan, mé hinh vat

ly va nghién ctru ung dung.
2. Nghién czzu bang mé hinh toan

Lua chon mé hinh phi thuy tinh vé dong luc hoc song bién SWASH dé danh gia xu
thé va mirc d6 anh hudng cua cac yéu t6 vé dic diém, cau tric rimg ngap min (tudi
cay, mat dg cay, chiéu rong dai rung) lam co s& cho vige thiét ké va thiét 1ap céc

kich ban thi nghiém mé hinh vat 1y. Két qua tinh todn bang md hinh toan cho thay:
a) Anh huéng ciia ciu triic cdy va mdt dp cdy (N)
Céu triic cay cang 16n, anh huong dén sy suy giam chiéu cao séng cang nhiéu.

Mat d6 cay (N) cang day thi su suy giam chiéu cao song (Hmo) cang 16n. Lién hé

gilta mat do ciy va chiéu cao song la nghich bién. Tuy nhién, mbi lién hé nay con
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5 .. (h ., h
chiu anh hudng cua gia tri chiéu cao cady tuong doi [F"j . khi cay cao (F" > lj,

1 4 h
hi€u qué gidm song cua rung ngdp man cao hon nhiéu khi cay thap (F" < 1) :

. h X .
Trudng hop cdy cao (F" > 1) va mat do cay 16n hon 2125 cay/ha (twong duong 85

cay/1m? trén mo hinh) thi tc do suy giam chiu cao song cham lai (dat 80,17% khi
N = 85 cay/1m? va 80,87% khi N = 98 cay/Im?). Rung ngip min véi mat do cay
dén 2125 cay/ha (twrong duong 85 ciy/1m? trén mé hinh) 1a pham vi hop 1y nhit dé

thiét ké rimg ngap man giam song.
b) Tdc dung ciia chiéu rong rirng ngdp mdin

Séng lan truyén cang sau vao trong dai rimg ngdp min thi chiéu cao song suy giam
cang nhiéu. Ring ngdp min Vi chiéu rong 300 m (twrong duong 15 m trén md hinh)

c6 thé 1am suy giam trén 90% chiéu cao song.

Xét vé hiéu qua giam song, viéc giam dén 70% chiéu cao song di co ¥ nghia rat 1on
d6i v6i bo bién va cong trinh ven bo. Ring ngip min véi chiéu rong 300 m (twong
dwong 15 m trén mo hinh) 1a pham vi tdi wu dé dap Gmg yéu cau giam séng bao vé bo.
3. Nghién czzu bang mé hinh vat ly

Trién khai 84 thi nghiém to hop tir 28 séng ngau nhién theo 03 truong hop: bai
khong co rung ngap man, bai cé rimg ngap man mat do 1500 cay/ha va 2125 cay/ha
(twong dwong 60 cay/Im? 85 cay/Im® trén md hinh), thi nghiém tip trung theo
pham vi d3 gi6i han tir két qua nghién ctru bang mé hinh toan dé xay dung cong
thirc thuc nghi¢m hé s6 can téng hop Cp va cong thirc ban kinh nghiém xac dinh

chiéu cao song khi c6 bai rirng ngdp man.

a) X4y dung quan hé thure nghiém hé sé cin tong hop C)

Ap dung phuong trinh cin bang ning luong song ngiu nhién va co so 1y thuyét

song tuyén tinh, tic gia di xay dung duoc phuong trinh x4c dinh hé s6 can tong hop
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Cp cua ring ngdp min, trong d6 ¢6 xét dén sy phu thudc phirc tap vao cac tham sb

cua dong chay cling nhu cac dac trung thyc vat ciia rirng ngap man.
C b — l 618 e (—0,0378KCV)

trong do:

Up-T
KC, =ah5. 2Py, =min (h—";lj
b, d

b) Céng thirc bdn kinh nghi¢m xdc dinh chiéu cao song lan truyén trén bii cé
rung ngap man

Phuong trinh can bang ning luong song ciing duge sir dung dé xay dung cong thirc
ban kinh nghiém vé su suy giam chiéu cao séng qua rimng ngap min trong truong
hop bai c6 day thoai, béd qua anh hudng ctia song v& va ma sat day.

H
H

ms _ 1

1+B,.X

rms .0

4CpH kg’ sinh®(kh.)+3sinh(kh
trong do: B, = D_ms.0 2\/_b N ( gj (khy) kn,)

9.Cq 3k cosh® (kh)

Pay 1a trudng hop kha dién hinh trong thuc té bai bién c¢6 rimg ngip min & Viét
Nam. Song dén trudc ring di bi v& phan 16n do dia hinh bai rat thoai va diéu kién

han ché vé dd sau nudc o trén bai.

Thong qua viée so sanh giira s6 liéu tinh toan theo cong thuc thiét 1ap duoc tir két
qua nghién ctru cua ludn 4n voi cac sé lidu do tir thi nghiém mo hinh vat 1y cho thay
két qua nghién ctru 14 tin cdy va c6 kha nang ung dung trong thiét ké rimng ngap man
ven bién, dic biét ddi voi ving bai cd day thoai va song da bi v& nhiéu trude khi
vao bai.

4. Nghién ciru irng dung

Dé co thé tmg dung két qua nghién ctru ciia luan an vao thyc té tinh toan thiét ké
rimg ngdp min giam soéng, nghién ctru sinh dé xuat quy trinh va phuong phap tinh

toan thiét ké rimg ngdp man giam song bao vé dé bién cho 02 loai dia hinh dic
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trung, phd bién trong thuc té bai bién & Viét Nam; c4c phuong phap tinh toan da

xem xét day du cac tham so6 chi phoi anh hudng dén su suy giam chiéu cao song.

Ap dung quy trinh va phuong phép tinh toan di dé xuat dé tinh toan thiét ké rumg
ngap man bao vé dé bién tai xa Giao XuAn, huyén Giao Thuy, tinh Nam Dinh.
II. Nhirng dong gép méi cia luian an

1. ba luong hoa dugc anh hudng cua cac tham so chinh chi phoi dén hi¢u qua giam
song cua rung ngdp man, dac bi¢t 1a cac yeu to ve sdng, muc nudc va cady ngap man

mang tinh ddc thu vé diéu kién ty nhién ving bo bién Thai Binh, Nam Dinh:
a) X4y dung quan hé thurc nghié¢m xzc dinh hé s6 cin tong hop Cy.

C b — 1,618 e (—0,0378KCV)

b) XAy dung céng thirc bdn kinh nghiém xic dinh chiéu cao séng lan truyén
trén bai co RNM:

H
H

ms _ l
1+B,.X

rms .0

2. Dé xuit duoc phuong phap va quy trinh tinh toan, thiét ké dai trong rimg ngap
min bao vé dé bién, giai quyét vin dé con nhiéu vudng mic trong thuc tién bao vé
dé bién, bo bién ¢ Viét Nam. Két qua nghién ctru cda luan an co thé tham khéo khi

thiét ké rirng ngap man giam séng.

II1. Ton tai va hwéng phat trién

1. Nhigng tén tai

Luan 4n dung lai nghién ctru tic dung giam séng cho rimg ngap mian thuan loai ma
chua xem xét cho rirng hon loai;

Nhitng déng gop méi cua luan an duoc nghién ciru dya trén két qua thi nghiém mo
hinh vat 1y, sy hd tro ctia md hinh toén va cac phan mém tinh toan. Cac nghién ciru
cua nghién ctru sinh ciing da duoc kiém nghiém theo mot s6 liét sb lieu thuc do tai

khu vuc ven bién tinh Nam Pinh. Cac két qua trén sé& thuyét phuc hon khi ¢6 nhiéu
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hon céc sb liéu thi nghi¢ém mo hinh ty 1€ 16n hodc s6 liéu thuc do dai ngay va dff)ng

bd v6i cac yéu tb thiry thach dong luc ven bo.

2. Hwong phat trién

Xac dinh khong gian hop 1y giita: Rimng ngap min ~ Ving song v& ~ Hé thong dé
bién;

Mo rong nghién ciru tac dung gidm séng cho rirmg ngap min hon loai.

Nghién ctru xem xét anh hudng ciia d6 doc bai bién dén su suy giam ning luong
song ¢ trong rirng ngap man.

IV. Kién nghi

B6 sung nhitng déng goép méi cia ludn an vao tai lidu tham khao hudng dan tinh
toan thiét ké rirng ngdp man giam song bao vé dé bién;

Tiép tuc nghién ciru khong gian hop 1y ciia rirng ngap min giam song va nghién ctiu
vé hiéu qua giam song cua rimg ngap man hon loai;

Cap nhat co s¢ dir liéu vé dac diém, cau tric cua mot so loai cady ngdp man khac, &

nhing ving khac nhau dé c6 thé tham khao, ap dung chung.
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PHU LUC A

Al. Muc nuéce tong hop ven bo [39]
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Puong tan suat muc nudc tong hop tai diém mat cat 13 (106°31', 20°12") Giao
Xuan, Giao Thuy, Nam DPinh

A2. Tham s6 séng viing nuéc ndng ven bo [39]

Tham s6 séng ving nudc ndng ven bo tai diém mat cat 13 (106°31', 20°12") Giao
Xuan, Giao Thuy, Nam Pinh

Khoang cach tir bo | D sau Hs Tp TmO1 Tm02 | Setup
(m) (m) (m) (s) (s) (s) (m)
Ving 2 — Mt cit 13 — Chu ky 10 ndm; X = 658070, Y = 2234111
0 2,45 1,70 10,89 10,32 10,10 0,31
50 3,49 1,92 10,89 10,27 10,03 0,30
100 4,52 2,11 10,89 10,24 9,99 0,28
150 4,54 2,18 10,89 10,24 9,99 0,28
200 4,57 2,24 10,89 10,24 9,99 0,27
250 4,81 2,31 10,89 10,23 9,98 0,27
300 5,03 2,38 10,89 10,22 9,97 0,26
350 5,16 2,45 10,89 10,21 9,96 0,26
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Khoang cach tir bo | Do sau Hs Tp TmO1 Tm02 | Setup
(m) (m) (m) (s) (s) (s) (m)
400 5,29 2,51 10,89 10,21 9,95 0,25
450 5,50 2,57 10,89 20,20 9,94 0,25
500 5,70 2,64 10,89 10,19 9,93 0,24
600 6,11 2,74 10,89 10,17 9,90 0,24
700 6,46 2,81 10,89 10,15 9,88 0,23
800 6,80 2,87 10,89 10,14 9,86 0,23
900 6,99 2,92 10,89 10,13 9,85 0,23
1000 7,15 2,96 10,89 10,12 9,83 0,22

Ving 2 — Mt cit 13 — Chu ky 20 ndam; X = 658070, Y = 2234111

0 2,83 1,89 10,89 10,58 10,35 0,32
50 3,88 2,10 10,89 10,54 10,30 0,31
100 4,91 2,29 10,89 10,51 10,26 0,29
150 4,93 2,35 10,89 10,51 10,26 0,28
200 4,96 2,41 10,89 10,51 10,26 0,28
250 5,19 2,49 10,89 10,50 10,24 0,27
300 5,42 2,56 10,89 10,49 10,23 0,27
350 5,55 2,62 10,89 10,48 10,22 0,27
400 5,68 2,68 10,89 10,48 10,22 0,26
450 5,88 2,75 10,89 10,47 10,20 0,26
500 6,09 2,80 10,89 10,46 10,19 0,25
600 6,50 2,90 10,89 10,44 10,17 0,25
700 6,85 2,98 10,89 10,42 10,14 0,24
800 7,19 3,03 10,89 10,41 10,12 0,24
900 7,38 3,08 10,89 10,40 10,11 0,24

1000 7,54 3,13 10,89 10,39 10,10 0,23

Ving 2 — Mt cit 13 — Chu ky 50 nam; X = 658070, Y = 2234111

0 3,48 2,23 11,76 10,83 10,58 0,33
50 4,53 2,42 11,76 10,79 10,54 0,31
100 5,56 2,59 11,76 10,77 10,51 0,30
150 5,58 2,65 11,76 10,77 10,50 0,30
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Khoang cach tir bo | Do sau Hs Tp TmO1 Tm02 | Setup
(m) (m) (m) (s) (s) (s) (m)
200 5,61 2,71 11,76 10,76 10,50 0,29
250 5,85 2,78 11,76 10,76 10,49 0,29
300 6,07 2,85 11,76 10,75 10,48 0,28
350 6,20 2,92 11,76 10,74 10,47 0,28
400 6,33 2,98 11,76 10,74 10,46 0,27
450 6,54 3,04 11,76 10,73 10,45 0,27
500 6,74 3,10 11,76 10,72 10,44 0,26
600 7,15 3,19 11,76 10,70 10,41 0,26
700 750 3,27 11,76 10,68 10,39 0,25
800 7,84 3,33 11,76 10,67 10,37 0,25
900 8,03 3,38 11,76 10,66 10,36 0,25
1000 8,19 3,42 11,76 10,65 10,34 0,25

Ving 2 — Mt cit 13 — Chu ky 100 nam; X = 658070, Y = 2234111

0 4,10 2,53 11,76 11,09 10,84 0,33
50 5,16 2,70 11,76 11,06 10,79 0,31
100 6,19 2,87 11,76 11,03 10,76 0,30
150 6,21 2,93 11,76 11,03 10,76 0,30
200 6,23 2,99 11,76 11,03 10,75 0,29
250 6,47 3,06 11,76 11,02 10,74 0,29
300 6,70 3,13 11,76 11,01 10,73 0,28
350 6,83 3,19 11,76 11,00 10,72 0,28
400 6,86 3,25 11,76 11,00 10,71 0,27
450 7,17 3,31 11,76 10,99 10,70 0,27
500 7,37 3,37 11,76 10,98 10,69 0,27
600 7,78 3,46 11,76 10,96 10,66 0,26
700 8,13 3,53 11,76 10,94 10,64 0,26
800 8,47 3,59 11,76 10,93 10,62 0,26
900 8,66 3,63 11,76 10,92 10,61 0,25

1000 8,82 3,69 11,76 10,91 10,59 0,25
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PHU LUC B

Keét qua nghién ciru bang MHT danh gia xu the va mirc do Anh huwdédng ciia mat
dg, tuodi cay va chieu rong dai RNM deén su suy giam chi€u cao séng

B1. Két qua xac dinh théng s6 mé hinh (trwong hop bii khong c6 RNM)
1. D6 sau nude 0,25 m: Lua chon kich ban D25H12T16 va D25H25T23.

a) Truong hop 1: D25HI12T16

Thay doi hé sé Chezy trong khodng cho phép va thay doi a va f sao cho a > p.
Cu thé nhwr tai Bing B.1

Bang B.1. Cac kich ban x4c dinh bo thong s6 MHT cho truong hop D25H12T16

TT Tén KB Hé s6 Chezy a B
1 KB1 50 0,6 0,3
2 KB2 50 0,5 0,3
3 KB3 50 0,4 0,3
4 KB4 50 0,6 0,2
5 KB5 40 0,6 0,3
6 KB6 35 0,6 0,3
7 KB7 35 0,4 0,3

Thoi gian (t) tao song ngau nhién mo phéng trong mé hinh 1a 850 s, budc thdi gian

tinh todn (At) 0,02 s. Két qua tinh todn nhu Hinh B.1 va Bang B.2:

Béng B.2 - Két qua xéac dinh b thong s6 MHT truong hop D25H12T16

TT ddu | Hypo MHVL Chiéu cao song Hpo tinh todn (m)

do (m) KBl | KB2 | KB3 | KB4 | KB5 | KB6 | KB7
WG1 0,114 0,117 | 0,117 | 0,117 | 0,117 | 0,117 | 0,117 | 0,117
WG2 0,113 0,116 | 0,116 | 0,116 | 0,116 | 0,116 | 0,116 | 0,116
WG3 0,114 0,116 | 0,116 | 0,116 | 0,116 | 0,116 | 0,116 | 0,115
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TT ddu | Hyo MHVL Chiéu cao song Hyyg tinh toan (m)
do (m) KB1 | KB2 | KB3 | KB4 | KB5 | KB6 | KB7

WG4 0,108 0,134 | 0,134 | 0,133 | 0,134 | 0,132 | 0,13 | 0,128

WG5 0,105 0,129 | 0,129 | 0,127 | 0,129 | 0,126 | 0,124 | 0,122

WG6 0,104 0,115 | 0,115 | 0,114 | 0,115 | 0,112 | 0,11 | 0,108

WG7 0,100 0,104 | 0,104 | 0,103 | 0,104 | 0,101 | 0,098 | 0,097

WGS 0,097 0,098 | 0,098 | 0,097 | 0,098 | 0,095 | 0,093 | 0,091
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E -
ol Torlo)=139 ] Fg r{m) = 0.097 Hog pim) =0.097 |
H o rp(m) = 0100 Tyl =212 Tyofs) =173
12 T, mpls) =163 1 16
1 1
05 05
0 " T 0 h . . |
0 02 04 06 038 1 12 14 18 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B.1. Tuong quan chiéu cao song pho HmO trén MHVL va MHT - D25H12T16

b) Truong hop 2: D25H25T23

Cic théng sé diu vio bao gom: C =50, a = 0,4 va =03 ; t = 1250 s, At = 0,05
s. Két qui nhw Bing B.3 va Hinh B.2
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Bang B.3. Két qua xac dinh bd thong s6 MHT trudng hop D25H25T23

Dau
do

Hmo MHVL (m)

Hpmo tinh toan (m)

Chénh 1éch twong ddi giira
MHVL va tinh toan (%)

WG1

0,223

0,223

0,00

WG2

0,223

0,223

0,00

WG3

0,225

0,223

0,89

WG4

0,153

0,158

3,27

WG5

0,129

0,149

15,50

WG6

0,120

0,139

15,83

WG7

0,112

0,133

18,75

WGS

0,108

0,130

20,37

Tuong quan chiéu cao song phd Hmo giita tinh todn va thuc do trén MHVL ¢ mbi

dau do cua trudng hop nay duge thé hién ¢ Hinh B.2.

D25H25T23 - WG1

D25H26723 - WG2

D25H25T23 - WG3

0.018 0.018 0.018
Thue do Thuc do —— Thuc do
0.016 —— Tinn toan 0.016 —— Tinh toan 0016 Tinh toan
0.014 . 0.014 0.014
H =0223
o 1) Hp rolm} = 0.223
0.012 T, i) =228 0012 T =2z 0012 Hog wpim) = 0.223
T T =228
rris)
w 001 N 001 001
“:‘\[ g H =0223 £
£ 0.008 Hypg 7p(m) = 0.223 E 0.008 mo 7o(M) = 0- i )
i . T =229 0.008 H,p 7(m) = 0.225
T, ls) =229 o TO . _
0.006 0.006 - T, (s =228
0.004 0.004 o~
0.002
0.002 0.002
% 02 04 06 08 1 12 14 16 0 - - v L " L
. o) : 0 02 04 06 08 1 12 14 16 % 02 04 06 08 3 12 14 16
f(Ha) 1(H2)
D25H25123 - WG4 D25H25T23 - WG5 D25H25T23 - WG6
Thue do Thue do —— Thuc do
0.016 ——Tinh toan 0016 ———Tinh toan [{ 0.016 Tinh toan
0.014 0014 0.014
0.012 0012 0.012
N 001 N 001 N 001
S Hog roim) = 0.158 H #
B 0008F T _5)=248 E o0 E ooms
pmi® ) H g r(m) = 0.149
Hg o) = 0.139
0.008 0006 T, (s)=272 0.006 mo T Hing pfm) = 0.120
H, (m) =0.153 T lsi=272 -
00 = T =272
2 Tm o 00t H g 1p(m) = 0.129 ooosl P o mols)
)=
o0 T, mole) =228
o n , \ f n 0 n . 1 h : 0 h : . " -
0 02 04 06 038 1 12 14 16 0 02 04 06 08 1 12 14 16 0 0z 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
D25H25T23 - WGT D25H25T23 - WG8
Thue do Thue do
0.016 Tinh toan 0.016 Tinh toan
0.014 0.014
0.012 0.012
W 001 N 001
I I
E 0.008 E 0.008
oogl o™ =013 Fing yo(m = 0.112 ooog|  nomtm =013 Hig i) = 0.108
T ls)=272 T sl =272 - _
ot » 1ol T, s =272 T, mls) =272
0.004 0.004
0.002 0.002
U7:‘:. Pt S Ué‘:. i
0 02 04 06 038 1 12 14 16 0 02 04 06 038 1 12 14 16
f(Hz) f(Hz)

Hinh B.2. Tuong quan chiéu cao s6ng phd Hpyo trén MHVL va MHT - D25H25T23
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2. Do sdu nuoc 0,2 m: Lua cho kich bin D20H12T16 va D20H20T21.

a) Truong hop 1: D20H12T16

Tir két qua xac dinh bo thong s6 MHT truong hop d6 sau nudc = 0,25m, cho thay
ma sat ddy ma dai dién 1a hé sb Chezy co anh huéng nhiéu nhit, ngoai ra a -
ngudng gia tri ma tai d6 song bit dau v ciing c¢6 anh hudng nhat dinh dén MH. Do
vay, tién hanh xay dung cac kich ban bang viéc thay d6i hé s6 C va a, giit nguyén

hé s6 P.

Bang B.4. Cac kich ban xac dinh bo thong s MHT cho truong hop D20H12T16

TT Tén KB Hé s6 C o B
2 KB2 48 0,5 0,3
3 KB3 48 0,4 0,3
4 KB4 40 0,6 0,3
5 KB5 33 0,6 0,3

Két qua cta cac kich ban dugc thé hién trong Bang B.5 va Hinh B.3.

Bang B.5. Két qua xac dinh bd thong s6 MHT truong hop D20H12T16

. Hmo tinh todn (m)
Paudo | HmoMHVL (m)

KB1 KB2 KB3 KB4 KB5S
WG1 0,113 0,116 0,116 0,116 0,116 0,116
WG2 0,113 0,115 0,115 0,115 0,115 0,114
WG3 0,113 0,115 0,115 0,115 0,114 0,114
WG4 0,099 0,138 0,135 0,128 0,136 0,132
WG5 0,091 0,126 0,123 0,118 0,124 0,120
WG6 0,091 0,102 0,099 0,095 0,100 0,097
WG7 0,086 0,086 0,083 0,080 0,084 0,080
WGS8 0,084 0,078 0,076 0,073 0,076 0,073

Tir Bang B.5 ta thdy & KB3 c6 su twong dong séng pho kha tét. Hinh B.3 thé hién

phd song so sanh giira tinh toan va do trén MHVL.
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X 10° D20H12T16 - WG1 %10 D20H12T16 - WG2 T D20H12T16 - WG3
45 45 45
Thue do Thue do Thuc do
4F Hoim) =016 Tinh toan 4F Hooo(m)=0115 Tinh toan 4t Hog(m=0115 Tinh toan
P RASOREES yol Tomle)=183 bol Tom1e
3 3 3
o 25 o 25 25
S = z
E o E oz t
15 Hooplm =013 | G Hogrpm =0.113 | 15
T, ols) = 1.63 T, 1p(s) = 163 Hppg rp(m) = 0.113
1 1 1 T, mfs) =163
05 05 05
, , 0 . . o . .
% 02 04 06 08 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 18
f(Hz) f(Hz) f(Hz)
x10° D20H12T16 - WG4 x10° D20H12T16 - WGS %10 D20H12T16 - WG8
Thue do —— Thuc do Thuc do
4 Tinh toan 4 Tinh toan 4 Tinh toan
35
- 35 35
H. o rlm) = 0.128
3t T e)=163
o 3 Hog rrlm) = 0.118 3
;25 . 26 Tprl(el =184 w 25
= & s
£ & &
2 E 5 £ 2
H  7r(m) = 0.098
15 Hog ro(m) = 0.099 | Mo =0
T, pls) =154 s 1 151 Tomrl®)
o 7o Hppp 7plm) = 0.091
1 mo 7o -
] Hop o) =0.091 |
L T, ol6) = 1.54 L o T0
05 T, mpls) = 184
0s 05
o h . , ; :
0 0z 04 06 08 1 1z 14 16 0 h . . , n o ! \ . .
f(Hz) 0 02 04 06 08 1 12 14 16 o 02 04 06 03 1 12 14 16
f(Hz) f(Hz)
10° D20H12T16 - WGT X 10° D20H12T16 - WGE
Thue do Thuc do
4 Tinh toan 4 Tinh toan
35 35
3 3
w 25 n 25
S £
%, E S
15} Hpgrpim) =0.080 Hoo(m) = 0.085 15 :mc (rrf”“’; "43“73 Hypg plm) = 0084
- )= _
, T, rrls) = 146 T b= 197 g T, mls) =184
0 0 . . . .
0 02 04 06 08 1 12 14 16 o 02 04 06 038 1 12 14 16
f(Hz) fiHz)

Hinh B.3. Tuong quan chiéu cao song phd HmO trén MHVL va NHT - D20H12T16

Str dung bo thong sb da chay cho KB3 dé tinh toan cho truong hop 2 D20H20T21.

b) Truong hop 2: D20H20T21

Céc théng s6 dau vao gom: hé s6 C =48, a=0,4vap=0,3;t=1100s, At = 0,05 s.
Két qua nhu Bang B.6 va Hinh B.4.

Béng B.6. Két qua xac dinh b thong s6 MHT truong hop D20H20T21

DPau do

Hmo MHVL
(m)

Hmo tinh toan

(m)

Chénh léch giita twong dbi
(%)

WG1

0,184

0,189

2,72

WG2

0,185

0,189

2,16

WG3

0,187

0,189

1,07

WG4

0,119

0,135

13,45

WG5S

0,100

0,126

26,00
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Hmo MHVL Hmo tinh toan Chénh 1éch giita twong ddi
(m) (m) (%)

WG6 0,091 0,115 26,37
WGT7 0,085 0,106 24,71
WG8 0,083 0,102 22,89

DPau do

D20H20T21 - WG D20H20T21 - WE2 D20H20T21 - W3
0.015 0.015 0.015
H, =0189 Thuc do Thuc do Thac do
o 7o{m) = —— Tinh toan Hyg rr{m) = 0.189 Tinh toan Hyg r7im) = 0.189 Tinh toan
Tl =211 T =21 T, mls) =211
0.01 0.01 0.01
z £ E
z £ E
0.005 A 0.005 = 4 -
Hyg plm) = 0.184 Hg 1p(m) = 0.185 0.005 Hpmg 7p(m) = 0187
Ty o) =212 T, mls) =212 T, s =212
0 0 . 0 . ;
0 02 04 06 03 1 12 14 16 0 05 1 15 0 05 1 15
f(Hz) f(Hz) fHz)
D20H20T21 - We4 D20H20T21 - WG5 D20H20T21 - WG6
0.015 0.015 0.015
Thue do Thuc do Thue do
Tinh toan — Tinh toan Tinh toan
0.01 0.01 0.01
& E E
Fing 7r{m) = 0135 Hog rofm) = 0.118 0008
0.005 Toris)=2.29 T 5212 0.005 Hog o) = 0.126 Hp p(m=0.101 | Hyng (M) = 0115 Hop 7p(m) = 0.091 7
S T ls)=2.29 T, () =336 T (=81
orri®) = T, mois) =212 o o 7ol
0 02 04 06 038 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
fiHz) f(Hz) f(Hz)
D20H20T21 - WGT D20H20721 - WGS
0.015 0.015
Thu do —— Thue do
Tinh toan — Tinh toan
0.01 0.01
i 3
0005 Mo (M) = 0108 Hig ro(m) = 0085 0005]  Hgro(m)=0.102 Hipg 7o) = 0.083
T 48)=6.36 T o) =814
ot o T, mrs) =638 T, rols) =272
° 02 04 06 08 1 12 14 16 0 L ; : .
. . e 0 02 04 06 08 1 12 14 16
t) f(Hz)

Hinh B.4. Tuong quan chiéu cao song phd HmMO trén MHVL va MHT - D20H20T21

3. D¢ sau nuoc 0,15 m
a) Truong hop 1: DISHI12T16
Tuong tu nhu tredng hop do sau nude 0.25m va 0.2m, thong sé MH tinh toan trong

trudng hop nay 1a: C = 46, a. = 0.6, B = 0.3; t = 850, At = 0.02s.

Két qua tinh toan nhu tai Bang B.7 va Hinh B.5. H, tinh todn tai cac dau do & cudi

mang song di c6 ddu hiéu suy giam so véi sb lidu trén MHVL. Néu tiép tuc giam C
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va o thi Hyo s& giam kha xa so véi sd liéu trén MHVL. Vi vay, trong truong hop

nay, ta chi tinh todn mo hinh 1 1an v&i bo thong sé da ké trén.

2 D15H12T16 WG1 3 D15H12T16 WG2 3 D15H12T16 WG3
x10 x10 x10
45 45 45
Thuc do Thuc do Thuc do
4 Tinh ts
4 Tinh toan 4 Tinh toan Hop olm) = 0114 inh toan
Hyg g(m) = 0.116 Hog (M) =0.115
35 35 35
- T (s)= 163
Tple) = 1.63 T (s)=163 ’
3 P 3
w 25
i 25 i‘_ 25 Nz
E o, E o, E 2
15
15 1 15 ]
_ : - Hpng 1(m) = 0.113
Hpp ) = 0.112 Hog g} = 0.112 ) mo tal™)
1 1 = =
T =16 Tyls) =163 Tyls) =163
05 05 0
0 L : 0 L L I 0z 04 06 o8 1 12 14 16
0 02 04 06 03 1 12 14 16 0 02 04 06 08 1 12 14 16 : T i) . .
f(Hz) f(Hz)
D15H12T16 WG5
i D15H12T16 WG4 0 w0 D15H12T16 WGE
Thuc do —— Thue do —— Thuc do
4 Tinh toan 4 ——Tinh toan 4t —— Tinhtoan
35 35 350
3 3+ 3k
o 25 26 o 25
S £ £
E , E 5l E o,
15l Hopgm=0111 a8 sl
T(s)=184 -
| Fog gl = 0080 | | Hno ofm) =003 | , S |
Ts=212 Hog lm) = 0.073 o
T(5)=163 - -
o5 o(5) 0 T o5l Tyls)=1143 Hog g™ =006 |
T (s)= 184
0 h . . i h 0 h I \ N o T I , !
0 02 04 08 08 1 12 14 16 0 02 04 06 038 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
XTDJ D15H12T15WG7 X 10 D15H12T16 WG8
——Thue do — Thuc do
4 Tinh toan 4 Tinh toan
35 35
3 3
N 25 . 25
= I
E E g
15 15
H,p (M) = 0.083
1 e Hpg 15(m) = 0.063 b o= 0048
Tls=1143 Hyg glm) = 0.061
T (s)=212 T (s)=19.25
- Maé - ‘ o
0 N | | ) ;
0 02 0.4 06 08 1 12 14 16 o 02 04 06 08 T 12 12 16
f(Hz) f(Hz)

Hinh B.5. Tuong quan chiéu cao song phd HmO trén MHVL va MHT - D15H12T16

Béang B.7. Két qua xéac dinh bo thong s6 MHT truong hop D15HI2T16

Pau do

H,o MHVL
(m)

H.o tinh toan

(m)

Chénh léch giita twong ddi

(%)

WG1

0,112

0,116

3,57

WG2

0,112

0,115

2,68

WG3

0,113

0,114

0,88

WG4

0,080

0,111

38,75

WG5

0,073

0,094

28,77

WG6

0,066

0,067

1,52

WG7

0,063

0,053

15,87

WGS

0,061

0,048

21,31
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b) Truong hop 2: DISHI5TIS

Dung bo thong s6 di xac dinh cho trudng hop D15SHI2T16 & trén dé tiép tuc tinh

toan cho trudng hop D15HI5T18. t = 950 s, At = 0,02 s. Két qua xac dinh bo thong
s6 MHT nhu Hinh B.6 va Bang B.8:

0 02 0.4 0.6

DI5HI5TIB WG 3 D15H15T18 WG2 5 D1SHISTIE WG3
x 10 %10 x 10
7 7
Thuc do Thuc do
6F 1, =06 Tinh toan 6l Hop ol = 0147 —— Tinn toan H, =018 —— Tinh toan
o )
T(s)=184 -
T (s)=173 ol Ts)=1.84
5 P 5
4 4
& & &
E
3 B
) Fimg 1g(m) = 0142 2 Fing () = 0143 Hog ) = 0.143
T (=173 Ts)=173
T(s)=173
1 1 »!
K 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
fiHz) f(Hz) f(Hz)
%10 D15H15T18 WG4 10t D15H15T18 WG4 D15H15T18 WG6
7 TXW : :
Tt Thue do
Tinh toan . Tinh toan . Tt tomn
< 5
~ ¢ 4
2 £ s
g & &
E
E 3 E 3
H_o m)=0119
o 2 = 2
m i’ Fing ¢m) = 0105 Hig ) = 0.084
T(6)=229 H_ . m)=0.087 m Hog ) = 0.066
o 1 T(s)=272 - "
1 3 Hog ) = 0074 4 T,s)=8.15
T,(s)=212 " T (5)=16.90
P T,s) =212 p
n ! ) h n T 0 f | ? T

0.8 1 12 14 16 0 0.2 04 0.6 0.8 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) fiHz) f(Hz)
0 DISH1STIBWGT x0® D15H16T18 WGB
Thuc do Thue do
Tinh toan . Tinh toan
5
4 4
£ 2
i a
B!
2 2
Ho o(m) = 0.071
o o _ H_p o(m) = 0.085
T =816 Fo ) =0.062 - J 1 ol Finp 1olm) = 0.060 |
o T () =19.09
Ty(s)=229 3 Tyls) =519
0
02 04 06 08 1 12 14 16 0 o0z 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B.6. Tuong quan chiéu cao séng phé HmO trén MHVL va MHT - D15H15T18

Bang B.8. Két qua x4c dinh bd thong s6 MHT truong hop D15H15T18

H.o MHVL

Pau do (m)

Hmo tinh toan

(m)

Chénh léch giita twong ddi

(%)

WG1 0,142

0,146

3,52

WG2 0,142

0,147

3,92

WG3 0,143

0,146

2,10

WG4 0,087

0,119

36,78

WG5S 0,074

0,105

41,89
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Biy do Hmo MHVL Hmo tinh todn | Chénh léch giita trong d6i
(m) (m) (%)
WG6 0,066 0,084 27,27
WG7 0,062 0,071 12,90
WG8 0,060 0,065 8,33

4. Dg siu nuwoce 0,1 m
a) Truong hop 1: DIOHO8T16

Tuong tu nhu truong hop do sau nude 0,15 m, ¢ trudng hop do sdu nude twong ddi

thap 0,1 m, ta kiém tra moé hinh vé6i b thong sé nhu sau:

Bang B.9. Cac kich ban xac dinh bo thong sé MHT cho trudng hop D20H12T16

Tén KB | Hésé C o B Tén KB | Hés6C o B
KB1 43 06 | 03 KB3 43 0,8 0,3
KB2 43 07 | 03 KB4 50 0,6 0,3

Thoi gian (t) tao séng ngau nhién mo phong trong md hinh 1a 850 s, budc thoi gian

tinh toan (At) 0.02 s. Két qua tinh toan nhu & Bang B.10.

Bang B.10. Két qua x4c dinh bd thong s6 MHT truong hop D10HO8T16

. Hpo tinh toan (m)
Pau do Hmo MHVL (m)

KB1 KB2 KB3 KB4
WG1 0,077 0,087 0,084 0,086 0,087
WG2 0,078 0,085 0,086 0,085 0,085
WG3 0,078 0,085 0,084 0,086 0,087
WG4 0,052 0,021 0,021 0,023 0,019
WG5 0,044 0,016 0,017 0,019 0,015
WG6 0,041 0,013 0,013 0,016 0,011
WG7 0,038 0,008 0,009 0,009 0,01
WGS8 0,036 0,007 0,007 0,006 0,006
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D10H08T16 - WG2

D10H08T16 - WG3

10° DAOHOBT16 - WG1 x10 x 10
2 2 2
18 18 LE
Himg 7(m) =0.086 Hig o(m) = 0.085 Hpglm) = 0,085
16| T oo =16 1 16 B J 16 I ]
Ty rfe) =154 Ts)=154
14 B 14 4 1. B
12 4 12 4 12 4
E {1E 1] ]
E - E - E
e Fing 1om) = 0.077 0s Hpglm) =0078 | 08 Hyglm) = 0.078 ]
Ty rols) = 163 Tols) =163 Tols) =163
06 1 06 4 06 B
04 1 04 4 04 4
02 4 02 J 02 J
%902 04 06 08 1 12 12 16 v i e i i
g L £ 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 18
f(Hz) f(Hz) f(Hz)
x10° D10H08T16 - WG4 x10° D10HO8T16 - WG5 x10° D10H08T16 - WGE
2 2 2
18 18 18
16 4 16 1 16 1
14 4 14 1 14 1
12 4 112 1 12 1
E 1 |1& 1| & ]
£ Fipg r{m) = 0.023 Hog p(m) = 0.082 E £
o8 Tyrls) = 19.00 Torlsi=163 | o8 ] o (m)=0016 1
4 : = = = _
06 B 06 H’_“u W(m) =0.019 Hmﬂ TD(m} =0.044 ] oG T 'm0 1(7) 100 Hm[l TD(m) =0.041
X o=
T, (s) = 19.00 T, ols)= 184 pTT Ty e = 184
04 4 04 1 0.4 1
0 0 0
0 02 04 06 08 1 12 14 16 0 0.2 04 0.6 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
X 10 D10HOBT16 - WGT X 10 D10HOBT16 - WGB
2 2
Thuc do
3 3 Tinh toan
16 4 16 4
14 4 14 J
12 4 12 4
2 1] &« ]
E E
0.8 H, , +(m) = 0.009 0.8
H =0038 _
va(rr 13.00 Tmn T(Dima 81 o Trlm) = 0.008 oo (") =003
086 )= s) = 3. 4 086
P P T, 17fs) = 19.00 T, pls) =438
04 4 04 4
02 4 02 4
M‘/\’W\—M—m_/\-__ M\/«M__\_,___,\'—
0 0
0 0z 04 06 1 12 14 16 0 0z 04 06 1 12 14 16

0.8
1(Hz)

0.8
1(Hz)

Hinh B.7. Tuong quan chiéu cao song phd HmO trén MHVL va NHT - D10H08T16

b) Truong hop 2: DIOHI12T16

St dung bd thong sé di xac dinh & truong hop D10HO8T16 dé tinh toan, trong do: t
=850 s, At = 0.02 s. Két qua nhu Bang B.11 va Hinh B.8:

45

D10HA2T16 - WG1

45

x10°

D10H12T16 - WG2

TD s

Hog rlm) =

0121
=1.63

Hog ol = 0.112
T, r7fs)= 163

4l H

o rrm) = 0.122
T, pils) = 163

0114

Hing yo(m) =
T, €)= 183

D10H12T16 - WG3

x10
Hig 77(m) = 0.121
Ty rls) =163 |
Hop rplm) = 0114
T, =163 ]
0 02 04 06 1 12 14
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0 02 04 06 1

08
f(Hz)

12 14 16 0

0.2 0.4 0.6 0.8 1 12 14 16
f(Hz)

x10° D10H12T16 - WG4 10° D10H12T16 - WG5 x10° D10H12T16 - WG6
Thuc do — Thuc do —— Thuc do
4 — Tinh toan 4 — Tinh toan 4 — Tinh toan
35 35 1 35 1
3 3 3
u 25 n 26 25
S z
E E 3 2
a5 | 15 Hogreim) =0027 H, o ro(m) = 0.046 15 ; oo
Hing r(m) = 0.034 Hipg pm) = 0.085 Ty yls) = 19.00 Tyrole) =187 Hip 7(m) = 0,019 g 7o) =
1 T,mls)=19.00 Tyrols) =184 4 1 1 T, mrls) =19.00 Tpols) = 11.43
05 i 05 0.5
W x‘a—_ po
0 : 0

x10° DI0H12T16 - WGT 10° D10H12T16 - WGB
—— Thuc do — Thuc do
4 —— Tinn toan 4 —— Tinh toan
35 4 38 4
3 3
25 o 25
z z
E 2 E
18F  Hoolm=0012 Hpg rp(m =0.037 | 15 ]
L Tpris)= 1900 T, ls)= 1143 Hypg 7im) = 0.011 Hpg o(m) = 0-036
T T, i) = 1900 Ty wofs) =633
05 0s
oL &, 0
0 02 04 06 08 1 12 14 18 0 02 04 06 1 12 14 16

Hinh B.8. Tuong quan chiéu cao séng phdé HmO trén MHVL va MHT - D10H12T16

Béang B.11. Két qua xac dinh bd thong sé6 MHT truong hop D10H12T16

Pau do

Hymo MHVL
(m)

Ho tinh toan

(m)

Chénh léch giita twong ddi

(%)

WG1

0,112

0,121

8,04

WG2

0,114

0,122

7,02

WG3

0,114

0,121

6,14

WG4

0,055

0,034

38,18

WG5S

0,046

0,027

41,30

WG6

0,040

0,019

52,50

WG7

0,037

0,012

67,57

WGS

0,035

0,011

68,57

Tir két qua tinh toan, so sanh chiéu cao séng (sau RNM) tinh toan va thyc do trén

MHVL trong trudng hop bai khong c6 RNM, xac dinh duoc b thong s6 md hinh

phu hop dé tinh todn cho truong hop cd ciy & bude tiép theo. Bang B.12 tong hop

b6 thong s6 phit hop nhat cia mé hinh.
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Bang B.12. Bo thong sé m6 hinh dung dé tinh toan cho trudng hop c6 RNM

D9 sau nude Hés6 C Hé s6 o Hé 0 B
0.10 43 0,8 0,3
0.15 46 0,6 0,3
0.20 48 0,5 0,3
0.25 50 0,4 0,3

B2. Két qua tinh toan, hi¢u chinh mé hinh xac dinh hé s6 can Cy, khi séng lan

truyén qua bii c6 RNM

B2.1. Truong hop mit dé N, = 85 ciy/nr’

1. Dj siu nuée bang 0,1 m

a) Truong hop DIOHO8T16

Bang B.13. Két qua tinh toan cho truong hop D10H08T16

i do Hoo MHVL Hmo tinh toan (m)

(m) CcDL,1 CD0,9 CDO,6 CDO,3
WG1 0,075 0,079 0,079 0,079 0,079
WG2 0,075 0,078 0,078 0,079 0,078
WG3 0,076 0,078 0,078 0,079 0,079
WG4 0,051 0,063 0,059 0,051 0,033
WG5 0,044 0,032 0,031 0,029 0,021
WG6 0,025 0,012 0,012 0,012 0,011
WG7 0,02 0,006 0,006 0,007 0,007
WG8 0,015 0,005 0,005 0,006 0,006

Chon kich ban 3, tmg voi hé s6 can Cp = 0.6
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<10? D10HO8T16 - N1-CDO.6 - WG1 x10° D10HO8T16 - N1-CDO.6 - WG2 <10® D10HOBT16 - N1-CDO.6 - WG3
2 2 2
= Thuc do Thuc do Thuc do
MBI H g rom) = 0079 —— Tinhtoan TBr K gpim) = 0078 Tinh toan 181 K im) = 0079 Tinh toan
16p T, TTs)=163 4 16 T mris)= 163 16 Tpris) =163
14 14 14
12 12 12
EN E E |
E E E
08 - 4 08 08
Hig o) = 0.075 Hopg o) = 0.075 Hog 1om) = 0.076
06 rols) = 163 1 06 T, ofe) = 163 4 06 T, mols) =163
04 04 04
02 02 02
@ . . . o . \ .
0 02 o4 06 08 1 1z 14 16 0 02 04 06 08 1 12 14 16 0 02 o4 06 08 1 1z 14 16
f(Hz) f(Hz) f(Hz)
10 D10H08T16 - N1-CD0.6 - WG4 x10° D10H08T16 - N1-CDO 6 - WG5 x10° D10HOBT16 - N1-6D0.6 - WG6
2 2 2
Thuc do Thuc do Thuc do
Rk Tinh toan 1E Tinh toan 1g Tinh toan
16 16 16
14 14 14
12 12 12
| =1 E
E E E
08 b 08 T 0.8 T
H = 0.051
osf Fnor(™ — 06 — 06 —
Torrls)=1143 Hog olm) = 0.051 Hpg 7l =0.028 =t
T =163 - - m) = 0. 4 4
04 pl®) 04 T s =143 - T(") . 041 Ko rr(m=0012 Hog rplM) = 0.026
)= "
02 R 0z M‘P&,\/J\D/\M B 02F T,pyls)=1143 T, ols) =184 |
0 ) . > 0 ) 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(He) f(Hz) f(Hz)
X 10° D10H08T16 - N1-CD0.6 - WGT X107 D10HOBT16 - N1-CDO.6 - WG
2 2
Thue do —— Thue do
18 Tinh toan iz — Tinh toan
16 4 16 4
14 14
12 12
£ =
E E
08 08
06 06
04f H g orim) =0.007 B 04f  Hogo(m)=0.006 B ]
Tm” g): s Hog molm) = 0.020 T, s) = 19.00 Fing rp(m) = 0.015
02 o T,mpls) = 1143 1 02 Tools) =817
0
% o5 o0& 06 o8 1 12 14 16 0 02 04 06 08 1 12 14 16
f(He) f(Hz)

Hinh B.9. Tuong quan chiéu cao song phd HmO trén MHVL va MHT - D10H08T16
b) Truong hop D10H12T16

Béng B.14. Két qua céac kich ban tinh toan cho truong hop D10H12T16

Heo MHVL Hpmo tinh toan (m)
(m) CD1,1 CDO0,9 CDO0,6 CDO0,3

Pau do

WG1 0,112 0,116 0,116 0,116 0,116

WG2 0,11 0,115 0,115 0,115 0,115

WG3 0,111 0,115 0,115 0,115 0,115

WG4 0,056 0,069 0,067 0,062 0,053

WG5 0,045 0,038 0,039 0,038 0,036

WG6 0,025 0,015 0,017 0,018 0,02

WG7 0,02 0,008 0,009 0,01 0,013

WGS 0,015 0,006 0,007 0,008 0,011
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Chon kich ban 4, tng v6i hé s6 can Cp = 0.3

< 10° D10HOBT46 - N1-CDO.3 - WGH x10° D10H12T16 - N1-CDO0.3 - W62 x10° D10H12T16 - N1-CDO.3 - WG3
4 4 4
— Thuc do = Thuc do = Thuc do
35 Hppg 77(m) = 0.116 ——— Tinh toan 35 Hogrim) = 0.415 —— Tinh toan 35 Hyp rrm) = 0115 —— Tinh toan
= T, =163
T, ()= 163 T, rrls) =163 pril®)
3 3
25 25 25
E E E
H_ (m)=0110
15 = 15 o 0! 15 4
Hmn m(m} 0112 T TD(S) 163 Hmn TD(m) =012
T ()= 163 °
4 p ol - 1 1 T, ls) =163
05 05 05
0 | | . 0 . . 0 | .
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f (Hz) f(Hz) f(Hz)
x 10 D10H12T16 - N1-CDO0.3 - WG4 x m“ D10H12T16 - N1-CDO0.3 - WG5S %10 D10H12T16 - N1-CDO0 3 - WG6
4 4 4
—— Thuc do Thuc do Thuc do
25 ———Tinh toan a5 Tinh toan 35 Tinh toan
3 3 3
25 25 25
E E =
15 15 1 15
- H =0036
AL Hromm =003 o o™ Fing o) = 0.045
- - 1 - 4 1 B
T, mpl®)= 1143 Hing 7o(m) = 0.056 Tymls)=19.00 TyplS)= 184 Fing 7r(m) = 0.020 M (m)=0025
Tpols) =184 T, {(s) = 19.00 mo 7o'
03 » T o 05 prl®) T, mle) = 1143
0 h n 0 = S S Py IE—
0 02 04 06 08 1 12 14 18 0 02 04 06 08 1 12 14 16 o 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f{Hz)
X10 D10H12T16 - N1-CDO.3 - WGT x10° D10H12T16 - N1-CDO.3 - WG8
4 4
Thuc do Thue do
35 Tinh toan 35 Tinh toan
3 3
25 25
= 2 s 2
E £
15 15
! ! H { 0.011
H, o 7o(m) =0.013 m)= _
'm0 TT mo TT H, m)=0.015
T, rrls) =19.00 Hng 7o) = 0.020 05| Tpmi®)=19.00 ™ T(Z():’m
0z 4 T, pl)=1143 £ o Tol¢) = 8-
o7l
0 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B.10. Tuong quan chiéu cao song phd HmO trén MHVL va MHT - D10H12T16

2. Pé sau nude bang 0,15 m

a) Truong hop DISHI2T16
Béng B.15. Két qua céc kich ban tinh toan cho truong hop D15H12T16

DPau do

H.o MHVL
(m)

Hmo tinh toan (m)

CD1,1

CD1,15

CD1,2

WG1

0,112

0,116

0,116

0,116

WG2

0,112

0,115

0,115

0,115

WG3

0,108

0,115

0,115

0,115

WG4

0,08

0,116

0,116

0,116

WG5S

0,066

0,088

0,087

0,087

WG6

0,038

0,047

0,047

0,046
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e 7
; Himo MHVL Himo tinh toan (m)
bau do mo
CD1,1 CD1,15 CD1,2
WG7 0,028 0,029 0,028 0,028
WG8 0,023 0,024 0,023 0,023
’
Chon kich béan 2, ¢ 51 h¢ s6 can Cp = 1.15
on kich ban 2, tng v6i h¢ s can Cp = 1.
x10° D15H12T16 - N1-CD1.15 - WG1 <107 D16H12T16 - N1-CD1.15 - WG2 x10° D15H12T16 - N1-CD1.16 - WG3
4 4 4
= Thuc do = Thuc do Thuc do
35 H m) = 0116 Tinh toan 35 ——— Tinh toan 35 _ Tinh toan
o 7" =0t Hing 77(m) = 0.115
Tyrls)= 163 mo T T {s)=163
3 3t Tl =163 3 P
25 25 25
& . ) N
2 (\:I\[ 2 Hmn m(m)f 0.112 % 2
E Hyng p(m) = 0.112 E T =163 £ Hpg plm) = 0.108
ofs) = 1
15 T, mle) = 1.62 15 ’ 18 T, rofs) = 163
1 1 1
05 05 05
%oz o4 06 08 1 12 14 16 C i 1 g ! ; 1
g - 0 02 04 06 08 1 12 14 16 0 02 04 06 038 1 12 14 16
f(Hz) f(Hz) f(Hz)
%10 D15H12T16 - N1-CD1.15 - WG4 x ma D158H12T16 - N1-CD1.15 - WG5 x 10"’ D15H12T16 - N1-CD1.15 - WGB
4 4 4
—— Thuc do Tinh toan Tinh toan
35 —— Tinh toan 35 Thue do 35 Thuc do
3 3 3
25 25 25
g P H gy (m) =0.116 s 2 < 2
E Tyrrls) = 184 E E
15 15 15
Hypg 7p(m) = 0.080 Hpg r7im) = 0.087
T _(s)=163 TDW(S): 184 _ B
1 » ol 1 Hpg o(m) = 0.068 [ Pna ) =0.047 Fra ofm) = 0.038
T ls)=229 -
05 05 Tprols) =173 0sf Tprol®) =184
9 0 Q e N
0 02 04 06 08 1 12 14 16 0 0z 04 06 08 1 12 14 15 0 02 04 06 08 1 12 14 16
f(Hz) f(He) f(Hz)
X 10 D15H12T16 - N1-CD1.15 - WGT 0 D15H12T16 - N1-CD1.15 - WGB
4
Tinh toan Tinh toan
35 Thu do 35 Thuc do
3 3
25 25
E )
& £
15 s
Hig r7(m) = 0.028 H_g 7lm) = 0.028 q
T,rls) =248 T, ple) = 1143 H g rrim) = 0.023 Hig 7p(m) = 0.023
0.5 05 Temis)=248 Ty mofs) =633
L= 0
0 02 04 06 08 1 12 14 16 0 0z 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B.11. Tuong quan chiéu cao song phd HmoO trén MHVL va MHT - D15H12T16

b) Truong hop D1SH15T18

Béang B.16. Két qua tinh toan cho kich ban D15H15T18

H,o MHVL Hpmo tinh toan (m)

(m)

Pau do

CD1,15 CD1,2 CD1,3 CD1,35

WG1 0,14 0,144 0,144 0,144 0,144

WG2 0,14 0,143 0,144 0,144 0,143
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Huno MHVL Humo tinh toan (m)

Pau do
(m) CD1,15 CD1,2 CD1,3 CD1,35

WG3 0,137 0,144 0,144 0,144 0,143

WG4 0,084 0,11 0,109 0,108 0,107

WG5S 0,068 0,084 0,084 0,082 0,081

WG6 0,041 0,048 0,048 0,046 0,045

WGT7 0,029 0,03 0,03 0,029 0,028

WGS 0,024 0,025 0,025 0,024 0,023

Chon kich ban 3, tmg voi hé s6 can Cp = 1.3

x10° D15H15T18 - N1-CD1.3 - WG1 x10° D15H15T18 - N1-CD1.3 - WG2 x10° D15H15T18 - N1-CD1.3 - WG3
7 7 7
Thue do Thue do —— Thue do
Tinh toan ol Hoomim =014 Tinh toan 5 Hing rrim) = 0.144 ——Tinh toan
= m =
Fng 7rlm) = 0144 T )14 T,mls) = 184
T,ols)=184 o
5 P 5 5
o 4 4
& £ kS
E Hio 1om) = 0.140 E . E
T, le) =184 Hig ro(m) =0.139 Hig rom) = 0.137
2 2 T, mpls) =184 ] 2 Tl = 188
1 1 1
% 02 04 05 03 g 12 14 16 0 0 : : . ;
T ity . 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz)
x 102 D15H15T18 - N1-CD1.3 - WG4 x10° D15H15T18 - N1-CD1.3 - WG5 7“09 D15H15T18 - N1-CD1.3 - WGE
7 7
Thuc do Thuc do
s —— Tinh toan 6 Tinh toan s Tinh toan
5 5 5
4 4 4
s b E
E £y 3
H o 7rim) = 0.108 -
2l 1=t | - IR H -0 | : H = 0.046
pT Hio p(m) = 0.084 T,rs)=249 o (M) = o Trim) = H_g 7plm) = 0.041
. Tymplo) =197 ] q T, mgle) =197 ] ’ T, () =249 T =63
0 ; L . n ! : L= ‘4. d - :—\—3“"“&‘ ; 0 :
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
x10° D15H15T18 - N1-CD1.3 - WGT x10% D15H15T18 - N1-CD1.3 - WG8
7 7
Thuc do Thuc do
s Tinh toan s Tinh toan
5 5
4 4
2 2
E E
3 3
2 2
Hipg 7{m) = 0.029 -
o 714 Hig p(m) = 0.029
mo 1o - -
T, 11ls) =336 T (s)= 1143 Hig 7r(m) =0.024 Hig 7olm) = 0.024
1 P 1 Tyrie)=33 T, mpls) = 6.34
0 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Ha) f(Hz)

Hinh B.12. Tuwong quan chiéu cao song pho HmO trén MHVL va MHT - D15H15T18

3. Dé sdu nude bing 0.2 m

a) Truong hop D20H12T16
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Bang B.17. Két qua tinh toan cho trudong hop D20H12T16

Hmo MHVL Hpo tinh toan (m)
(m) CD1,1 CD1,15 CD1,2

DPau do

WG1 0,112 0,116 0,116 0,116

WG2 0,113 0,115 0,115 0,115

WG3 0,113 0,115 0,115 0,115

WG4 0,099 0,12 0,12 0,119

WG5 0,087 0,099 0,098 0,098

WG6 0,059 0,061 0,06 0,059

WG7 0,044 0,039 0,039 0,038

WGS 0,036 0,033 0,033 0,032

Chon kich ban 2 trng voi hé s6 can cuia cay Cp = 1.15

x10° D20H12T16 - N1-CD1.15 - WG1 x10° D20H12T16 - N1-CD1.15 - WG2 % 10° D20H12T16 - N1-CD1.15 - WiG3
45 45 45
Thuc do Thuc do Thuc do
ar  Hygr(m)=0.116 Tinh toan AF H oy o(m)=0.115 Tinh toan 4} Hyorrm) =015 Tinh toan
T, ols)= 1863 _ T, fs) =163
5l T a5 Tprri)=163 el P
3 3 3
N 25 w25 u 25
= < T
E 5 £, E 1
- H o pm) = 0.113
Hing rpm) =0.112 Hig plm) = 0113 mo o™
s = L - 15 T, sl =163
T, pls) =163 T, mols) = 1.63 » T
1 1 1
05 05 05
0 . . . 0 . . . 0 . . .
0 02 04 06 08 1 12 14 18 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
X107 D20H12T16 - N1-CD1.16 - WG4 x10° D20H2T16 - N1-CD1.15 - WG5 x10° D20H12T16 - N1-CD1.15 - WG6
Thuc do —— Thuc do —— Thuc do
4 Tinh toan 4 —— Tinh toan 4 —— Tinh toan
35 35 1 38 4
Hing (M) = 0.120 s ,
Tyris)= 163
25 25 Hopofm) =00%8 1 w28
I 5 E | =18 T,
Hing 7m) = 0.060 Hg 7p(m) = 0.059
15 - 1 15 150 T (s)=1.97 T pls) =173
H,o(m) = 0099 Ho rol) = 0,087 ol o 1ol8)
Ty(e)=1.63 a a
1 T, mols) = 1.63
- " " M
0 0 n L L L T oL L h
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) 1(Hz) f(Hz)
x10° D20H12T16 - N1-CD1.15 - WGT x10° D20H12T16 - N1-CD1.15 - WGE
—— Thue do Thuc do
4 Tinh toan 4 Tinh toan
35 35
3 3
n 25 o 25
s I
E 5 E 2
1.5 4 15
H )= 0.039 =
TmE (rr("“ o Hing (M) = 0-044 Hog 1rim) =0.033 Hog 1olm) = 0.036
s)= T ls) = 1.97 ] 1 -
1f Tom pof T, mis) = 197 T, ofs) = 184
05 05
B
e e 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B.13. Tuong quan chiéu cao song pho HmO trén MHVL va MHT - D20H12T16
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b) Truong hop D20H20T21

Bang B.18. Két qua tinh toan cho trudng hgp D20H20T21

Ho MHVL Hpmo tinh toan (m)
(m) CD1,1 CD1,2 CD1,35

DPau do

WG1 0,182 0,186 0,186 0,186

WG2 0,186 0,186 0,186 0,186

WG3 0,189 0,187 0,186 0,187

WG4 0,12 0,120 0,12 0,119

WG5S 0,094 0,101 0,10 0,098

WG6 0,066 0,069 0,067 0,064

WGT7 0,049 0,049 0,047 0,044

WG8 0,04 0,043 0,041 0,039

Chon kich ban 4, tng véi hé sb can cla cayCp=1.2

D20H20T21 - N1-CD1.2 WG1 D20H20T21 - N1-CDA1.2 - WG2 D20H20T21 - N1-CD1.2 - WG3
0.014 0.014 001
- Tinh t b —— Tinhtoan
0012| T, s =211 nh toan 0012} T, 7le)=2.11 Tinh toan 0012 1" f5)=211
0.01 0.01 0.01
0.008 0.008 , 0008
Z £ £
E 2 i
£ o008 £ 0006 0.006
_ Hog rplm) = 0.186
Hog rplm) =0.182 e Hy 1ol = 0189
0.004 T, mofs) =212 1 0004 D d 0.004 T, pleh=212
0.002 0.002 0.002
0 1 L 0 " h 0 . . . h
0 05 1 15 0 05 1 15 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
D20H20T21 - N1-CD1.2 - Wi D20H20721 - N1-CD1.2 - WGE D20H20T21 - N1-CD1.2 - WG6
0.014 0014 0.014
—— Thuc do Thus do Thue do
0.012 = Tinh toan 0.012 Tinh toan 0.012 Tinh toan
0.01 0.01 001
0.008 ] ., 0.008 ] 0375
2 S £
T E E
0006 H_, (m)=0120 Hop pm =0120 4 DTS 1 0.006.
" " = H = 0100 Homg 72(m) = 0.087 Hinp 7p(m) = 0.066
Tyrl$)=229 Ty o) =212 o 7r(M) = H_ o p(m) = 0.094 mo T e
0.004 ] 0004 T, pyfs) =229 Ty ols) =212 B 0004f T,rls)=184 » T
- J\A%v\‘ | - -~ 7 AN | -
0 h L ' L h 0 T L I I = —— T
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 18 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
D20H20T21 - N1-CD1.2 - WGT D20H20T21 - N1-CD1.2 - WG8
0.014 0.014
Thuc do Thuc do
2GR Tinh toan 0GR Tinh toan
0.01 0.01
0.008 - 0.008
z 2
E E
0.006 4 0.006
Hpg 7rim) = 0.047 H nTD(m):nnAg
_ m Hopg rim) = 0.041 H o (m)=0040
T, i) =440 T =814 mo o
0.004 p ! 0.004 T, s} =440 T, mols) = 6.34
0.002 1 0.002
0 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B.14. Tuong quan chiéu cao song pho HmO trén MHVL va MHT - D20H20T21
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3. D6 sdu nuoc 0,25 m
a) Truong hop D25H12T16

Bang B.19. Két qua tinh toan cho truong hop D25H12T16

Hpo tinh toan (m)

Paudo | Hmo MHVL (m)
CcD1,1 CD1,15 CD1,2

WG1 0,113 0,117 0,117 0,117

WG2 0,113 0,115 0,116 0,116

WG3 0,113 0,115 0,115 0,115

WG4 0,105 0,126 0,125 0,125

WG5 0,099 0,11 0,108 0,109

WG6 0,073 0,078 0,074 0,076

WG7 0,057 0,058 0,054 0,056

WG8 0,05 0,051 0,048 0,049

Chon kich ban 3 véi hé s6 can cua cayCp=1,2

x10° D25H12T16 - N1-CD1.2 - WG x10° D25H12T16 - N1-CD1.2 - WG2 x10° D25H12T16 - N1-CD1.2 - WG3
45 ' . . . ' . .
Thuc do —— Thuc do Thuc do
4 _ Tinh toan 4 Mg rrimi=0.116 Tinh toan 4 Tinh toan |
oo ) = 0117 T, rte) = 163 H 0115
35F T _(s)=163 1 3l T TE ] 35 o T7{m) =
o T =163
oris) =
3 3 3
N 25 o P n 25
kS & kS
£ 2 Foe Hug oM =0.173 7 E 2
15 Hogrp(m=0113 4 15 Ty wols) = 1.63 15 Hp 7p(m) = 0113
1 Ty ols) =163 1 q T, mols) =163
05 05 05
0 . . A 0 0 . .
o 02 04 06 08 1 12 14 16 0 0z 04 06 08 1 12 14 6 0 0z 04 06 08 1 12 14 16
f(Hz) f{Hz) f(Hz)
x0? D25H12T16 - N1-CD1.2 - WG4 x10° D25H12T16 - N1-CD1.2 - WG5 x10° D25H12T16 - N1-CD1.2 - WG6
45
Hop mim) = 0,125 Thue do —— Thuc do Thuc do
4 i Tinh toan [{ 4 —— Tinh toan 4 —Tinh toan
T, {s) = 163
] 3. - 1 35 1
35 Hirg 7o) = 0.109
3 3l Tymfle)=163 3
n 25 N 25 -
2 24 F F H_orim) = 0.076
E z E 2 E ol T)-t8e
Hiop 1pm) = 0.105 -
15 mo (™) e Hing 7olm) = 0.099 i 15 )
Ty mofs) = 1.63 T, mle) =163 Hing 1plm) = 0.073
1 1 1 T, mols) = 1.63
05 05 05
0 eSS
% 02 04 06 08 3 12 14 a6 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
% 10° D25H12T16 - N1-GD1.2 - WGT < 10° D25H12T16 - N1-CD1.2 - WG
Thue do Thue do
4 Tinh toan 4 Tinh toan
35 35
3 3
n 25 n 25
I kS
E E H =0.048 -
2 2 (m) H, =0.050
Hog r{m) = 0.056 Hyg plm) = 0.067 moT 'm0 1ol
05 " ™ Qs Torrie)= 163 T, ols) =184
SF T )= 163 T, mpls) =184 °
1 1
- N //K - _M
0 0 .
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) fHz)

Hinh B.15. Tuong quan chiéu cao séng pho HmO trén MHVL va MHT - D25H12T16
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b) Truong hop D25H25T23

Bang B.20. Két qua tinh toan cho truong hop D25H25T23

Hmo MHVL

Pau do
(m)

Hpmo tinh toan (m)

CD1,2

CD1,3 CD1,45

CD1,5

WG1 0,220

0,219

0,219 0,218

0,218

WG2 0,221

0,218

0,219 0,219

0,219

WG3 0,221

0,219

0,219 0,218

0,218

WG4 0,147

0,146

0,145 0,145

0,145

WG5 0,120

0,126

0,125 0,124

0,123

WG6 0,091

0,096

0,094 0,092

0,091

WG7 0,072

0,076

0,074 0,071

0,07

WGS 0,063

0,07

0,068 0,065

0,064

Chon kich ban 4, tng véi hé sb can cla cayCp =15

D25H25T23 - N2-CD1 5 - WG1

D25H25T23 - N1-CD1.5 - WG2

D25H25T23 - N1-CD1.5 - WG3

0.02 0.02 0.02
—— Thuc do Thue do Thue do
0.018 ——— Tinh toan 0.018 — Tinh toan 0.013 Tinh toan |7
0.016 1 0.016 0016
0.014 0.014 0.014
Hyp rr{m) = 0.218 H_g(m)=0.219
0.012 moTT 0.012 mo T 0.012 H o (m)=0218
T, ls)=229 T ls)=229 o
5 = [ = T (s)=229
T oot & oot I 001 pTT
£ E E
0.008 _ 0.008 _ 0.008
Hing 1o(m) = 0220 Fing 1o(m) = 0.221 Hog 7o) = 0.221
0.006 T s)=229 0.006 T ols)=229 0.006 "
pTD pTD'
T, i) =228
0.004 0.004 0.004
0.002 0.002 0.002
0 . . . ; 0 \ . . o . . .
0 02 04 06 08 1 12 14 1% 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 T2 11 16
f(Hz) f(Hz) f(Hz)
D25H25T23 - N1-CD1.5 - WG4 D25H25723 - N1-CD1.5 - WG5 D25H25T23 - N1-CD1.5 - WG6
002 0.02 002
Thue do —— Thuc do Thue do
D Th toan 0.018 Tinh toan T Tinh toan
0.016 0.016 0.016
0.014 0.014 0.014
0.012 0.012 0.012
i T Fs
62 OO = & oot = oot
I Hyg rm) = 0145 T =
0008} T _(5)=228 0.008F H =0123 - 0.008 _ E
prrl Tm 1E,(rm2 : Hing 7plm) = 0120 Hig 77m) = 0.091 Hrg 7o) = 0.091
- ] )= T =229 =
0.006 Hog plm) = 0147 0006 Tprr s 7ols) D006 T, (s)=248 Ty pole) =272
0.004 Tomls)=229 0.004 0.004
" e mﬂ% o
5 n . i f : 0 n . . > " | P T
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 18 o 0z 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
D25H25T23 - N1-CD1.5 - WGT D25H25T23 - N1-CD1.5 - WG8
0.02 0.02
Thue do —— Thuc do
0.018 ——— Tinh toan 0 Tinh toan
0.016 0.016
0.014 0.014
0.012 0012
= oo Z o
E E
00081 H_ i) = 0070 Hyg ) = 0.072 0.008F H o {m)=0064 Hog ro(m) = 0.063 ]
0005 Tpris) =248 T, mpls) = 818 000 o) =248 Ty ofs) =248
0.004 0.004
0.002 0.002
e ——
0 et} 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz)
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B2.2 Trudng hop mit dé N, = 60 ciy/n’’

1. D§ siu nuée bang 0,1 m

a) Truong hop D10HO8T16

Bang B.21. Két qua tinh toan cho trudng hop D10HO8T16

H.o MHVL Hmo tinh toan (m)

(m) CDO,6 CDO0,3 Al A2
WG1 0,076 0,079 0,080 3,95 5,26
WG?2 0,075 0,079 0,080 5,33 6,67
WG3 0,074 0,079 0,079 6,76 6,76
WG4 0,050 0,047 0,026 6,00 48,00
WG5 0,044 0,029 0,017 34,09 61,36
WG6 0,027 0,014 0,007 48,15 74,07
WG7 0,021 0,009 0,005 57,14 76,19
WGS8 0,018 0,007 0,004 61,11 77,78

DPau do

Chon kich ban 1, tmg voi hé s6 can Cp = 0,6

«10° D10H08T16 - N2-CD0.6 - WG1 x 107 D10HO8T16 - N2-CDO 6 - WG2 %107 D10H08T16 - N2-CDO 6 - WG3
2 2 2
Thue do Thuc do
18 Tinh toan 18 _ Tinh toan i
Hyng +r{m) = 0.079 Hmg rim) = 0.079 . Hyyg rrim) = 0.079
16 16 = T 5) = 1.63
T, rls) = 163 Tp r(s) = 1.63 o r(s) = 1.6
14 14 14
12 12 12
£ : 2
g 1 1 H, o rp(m) = 0.075 1
= Hpg p(m) = 0.076 E o 7o(™) E Hiyp 7p(m) = 0.074
08 T, rols) = 163 08
08 Tpols) =163 pol&) Ty ols) = 163
0.6 0.6 06
04 04 04
02 0.2 02
2 , , 0 . , , 0 . = "
o %2 04 06 08 3 T2 14 16 0 02 04 06 08 1 12 14 16 02 04 06 08 1 12 14 16
f(Hz) fiHz) f(Hz)
x 107 D10HOBT16 - N2-CDO 6 - WG4 %107 D10H08T16 - N2-CD0.6 - WG5S %107 D10HOBT16 - N2-CD0.6 - WGE
2 2 2
Thuc do Thuc do Thue do
18 ——— Tinh toan & Tinh toan 18 Tinh toan
18 16 16
14 14 14
12 12 12
£ F 1 F 1
E £ E
08 08 08
Fing 7r(m) = 0.047 Hglm) = 0.050
06l T,ymls)=1143 )= 163 i 0.6 Hygrr(m)=0029 Hg ool = 0.044 ] 06
T s =1143 - Hip 17(m) = 0,014
a0 2% pT T, rols) = 163 B 04 ng ::r)u.m Hg o(m) = 0.027
p T Ty 7pls) = 1.84
02 02 1 02
0 0 h i e
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 02 04 06 08 1 12 14 16
fHz) f(Hz) f(Hz)
x10° D10HOAT16 - N2-CDO.6 - WGT % 10° D10H0BT16 - N2-CDO.6 - WGSB
2 2
= Thuc da
18 —— Tinh toan 18
16 16
14 14
12 12
4 . g .
E E
08 0.8
06 0.6
04 :mﬂ rr""’&‘:g“ Himg p(m) = 0.021 1 041 Hpgy(m} =0.007 Hing 7pl(m) = 0018
02 pr® T, 7ols) = 1143 | 02 Ty ris) = 19.00 Tympls) =212
0 o
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
(Hz) fiHz)

Hinh B.17. Tuong quan chiéu cao séng phé Hm0 trén MHVL va MHT - D10H08T16
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b) Truong D10H12T16

Béng B.22. Két qua céac kich ban tinh toan cho truong hop D10H12T16

HmMO MHVL HmO tinh toan (m)
(m) CDO.6 CDO0.3

DPau do

WG1 0,112 0,116 0,116

WG2 0,11 0,115 0,116

WG3 0,11 0,115 0,115

WG4 0,053 0,06 0,035

WG5 0,045 0,039 0,023

WG6 0,027 0,02 0,011

WG7 0,021 0,012 0,007

WGS 0,018 0,01 0,006

Chon kich ban 1, tng véi hé s6 can Cp = 0,6

%107 D10H12T16 - N2-CD0.6 - WG 1 x10° D10H12T16 - N2-CD0.6 - WG2 %107 D10H12T16 - N2-CD0.6 - WG3
4 4 4
Thuc do _ Thue do Thuc do
Hg r(m) = 0115 =
35 Hog rofm) = 0116 — Tinh toan 15 Tmﬂ gf* . Tinh toan .5 Hog rlm) = 0.1 T
T, rrls) = 1.63 T T, rris) =163
3 3 3
25 25 25
F 2 I 2 £,
E £ E
15 _ 15 15 ]
Hip o) = 0112
Tmn?: " N Hig rplm) = 0110 Hing 7p(M) = 0.110
)= -
q o7 1 T, rofs) = 163 1 T, mofs) = 163
05 05 05
0 0
0 02 04 06 038 1 12 14 16 0 02 04 06 08 1 12 14 16 o5 02 04 06 08 1 12 14 16
f(Hz) f{Hz) fiHz)
x10° D10H12T16 - N2-CD0.6 - WG4 x10° D10H12T16 - N2 - CD0.6 - WG5 x10° D10H12T16 - N2-CD0.6 - WG6
4 4 4
Thue do Thue do Thue do
35 Tinh toan 15 Tinh toan 35 —— Tinh toan
3 3 3
25 25 25
F 2 F 2 s 2
E E E
H =0.060
15 o (™) Hyp i) = 0.053 L o E 15
T, ls) =847 T )= 163 o 7{M) = Hig i) = 0.045 )
q 1 A Tl =847 Tympls) = 184 | i Heor(m=0020 Hyg plm) = 0.027 |
T, ls) =633 Tp rols) = 1143
. - ) - LT 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 08 08 E] 12 14 16
f{Hz) (i) f(Hz)
x 107 D10H12T16 - N2-CD0.6 - WGT Axm\‘ D10H12T16 - N2-CD0.6 - WGS
4
Thuc do Thuc do
35 Tinh toan 35 Tinh toan
3 3
25 25
§ 2 § 2
E = - E
H_o r(m) = 0.012 H. g rp(m) = 0.021
150 T, 1(5)=633 T, rols) = 1143 1 150 1 m) =000 Hopmo(m=0.018 |
: A Temta1=633 T,ofs) =633
05 05
0 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B,18, Tuwong quan chiéu cao song pho HmO trén MHVL va MHT - D10H12T16
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2. P¢ siu nude bang 0,15 m

a) Truong hop D15SH12T16

Bang B.23. Két qua cac kich ban tinh toan cho trudng hop D15H12T16

HmMO MHVL HmO tinh toan (m)
(m) CD1,15 CD1,2

DPau do

WG1 0,111 0,115 0,116

WG2 0,111 0,114 0,114

WG3 0,115 0,114 0,114

WG4 0,079 0,117 0,116

WG5S 0,066 0,089 0,089

WG6 0,043 0,051 0,05

WG7 0,032 0,032 0,031

WG8 0,027 0,027 0,026

Chon kich ban 1, tmg v6i hé s6 can Cp = 1,15

4 10° D15H12T16 - N2-CD1.15 - WG1 x10° D15H12T16 - N2-CD1.15 - WG2 x10° D15H12T16 - N2-CD1.15 - WG3
4 4
Thue do Thue do Thuc do
_ Tinh t
35 H o (m)=0116 inh toan 35 Tinh toan 35 Hoy i) = 0115 Tinh toan
- H =015
Tprrls) =163 o 71(M) Tyrrls) =163
3 T, rls) =163 3
s 25 25
- “ Fing p(m) = 0111 . Hig 1p(m) = 0115
g 2 Hing rplm) = 0111 1 ES T, rpls) =163 =z oz T =163
E _ E i E pole) =
Ty ols) = 1.63
15 15 =
1 1 1
05 05 05
0 : : 0 . . . 0 . . .
g oz O ) 1 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
=) f(Hz) f(Hz)
x10° D15H12T16 - N2-CD1.15 - WG4 x10° D15H12T16 -N2-CD1.15 - WG5 %107 D15H12T16 - N2-CD1.15 - WG6
4 4 4
Thuc do Thuc do Thue do
35 Tinh toan 35 Tinh toan 35 Tinh toan
3 3 3
25 25 25
2 2 H_g rr{m) = 0117 o 2 = 2
E Torls =173 & E
15 Hyg 1p(m) = 0.079 1.5 q 15
Tyrpls) = 163 Hng o{m) = 0.089 B
1 R A T, i) =184 Himg rp(m) = 0.066 R Ar Hypprm) = 0.051 Honp rofm) = 0.043 ]
T (s) =173 T {s)=212 =
™ ™ T, s)=1.84
056 05 " 1 0.5 ° » 7o)
o 02 04 06 08 1 12 14 s ’y 02 04 06 08 1 12 14 16 C Gz @ 06 B3 a lz 14 96
i) f(Hz) f(Hz)
AXm“ D15H12T16 - N2-CD1.15 - WGT 4)(1“4 D15H12T16 N2-CD1.15 - WG8
Thue do Thuc do
35 — Tinh toan 35 Tinh toan
3 3
25 25
s 2 z 2
E E
15 1
1 E 1
H o(m) = 0.032 _ -
o g’ s Hipg o(m) = 0.032 Hing () = 0.027 Hog 1plm) = 0027
L Tl=1147 05 T, prlsh=11.43 T, pls) = 6.34
0 0
0 02 04 06 038 1 12 14 16 0 0z 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B.19. Tuong quan chiéu cao séng phé Hm0 trén MHVL va MHT - D15H12T18
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HmO tinh toan (m)
CD1,3

CD1,25
WG1 0,143 0,147 0,147
WG2 0,142 0,146 0,146
WG3 0,149 0,147 0,146
0,086 0,11 0,109
0,086 0,085
0,051

b) Truong hop D15H15T18
Béng B.24. Két qua tinh toan cho kich ban D15H15T18

Pau do HmO MHVL (m)

WG5 0,069
WG6 0,047 0,051
WG7 0,034 0,034 0,033
WGS 0,029 0,029 0,028
Chon kich ban 1, ¢ % hé s6 can Cp = 1,25
on Ki1C an 1, ung vo1 € so can Lp = 1,
x10 D15H15T18 - N2-CD1.25 - WG1 x 10d D15H15T18 - N2-CD1.25 - WG2 . x 103 D15H15T16 - N2-CD1.25 - WG3
7 7
Thue do Thue do Thuc do
Tinh toan §| Hromitm =0.146 —— Tinh toan gl Mnomtm =017 Tinh toan
7 Hogrrlm) =047 Tymls)= 173 Tyrefs) =173
T )=173
5 et 5 5
4 4 4
n & = H =0149
% 55 Hog rplm) = 0142 % mo TD(T)
3 Hoo pplm) = 0.143 3 T =17 3 Tomls) =173
T, (el =173
2 2 2
1 1 1
q f . . 0 f , . , 0 | . , ,
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f{Hz) f(Hz)
w10° D15H15T18 - N2-CD1.25 - WG4 w10° D15H15T18 - N2-CD1.25 - WG5 Jx10° D15H15T18 - N2-CD1.25 - WG6
7 T
Thuc do Thuc do Thuc do
6 Tinh toan G Tinh toan 6 Tinh toan
5 5 5
1 B 4 i L4
£ £ E3
& g T
E ] Ey | 3
2} Hog ry(m) = 0.110 7 2 p 2
H_ o(m) = 0.086
T,mls)=212 mo Hi r7m) = 0.086 " 0069 Hipg 7im) = 0.051 .
, pTT T, mls) =184 ] | Tyl =248 mo To(™) | ’ Ty els) =240 Hg mp(m) = 0.047
Tomls) =212 T, mls) =635
0 n f , ; " ; o= ¢ . A e
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f (Hz) f(Hz) f(Hz)
X 10° D15H15T18 - N2-CD1.25 - WGT X 10° D15H15T18 - N2-CD1.25 - WGE
Thuc do Thue do
. Tinh toan | | s Tinh toan
5 7 5 _
4 4 p
£ g
£, | E,
2 — 2
H, =0034 =
o il H, g pim) = 0.034 Himg 7r(m) = 0.029 H_(m)=0029
T, ls) =635 o 7o) T =635 o 1ol
i e Ty ofs) = 11.39 1 Tprr T, ols) = 6.35
0
% 0z oe o6 o8 1 12 12 16 o 02 04 06 08 1 12 14 16
fHz) f(Hz)
R Y , 2 N .
Hinh B.20. Tuong quan chic¢u cao song pho HmO trén MHVL va MHT - D15H15T18



3. D¢ siu nude bing 0,2 m
a) Truong hop D20H12T16
Bang B.25. Két qua tinh toan cho truong hop D20H12T16

Hpo MHVL Hpo tinh toan (m)
(m) CD1,0 CcD1,1 CD1,15

DPau do

WG1 0,113 0,118 0,118 0,118

WG2 0,113 0,116 0,116 0,116

WG3 0,115 0,116 0,116 0,116

WG4 0,099 0,123 0,123 0,122

WG5 0,088 0,103 0,103 0,102

WG6 0,063 0,068 0,067 0,066

WG7 0,049 0,047 0,046 0,045

WGS 0,043 0,041 0,039 0,039

Chon kich ban 3 trng vi hé sb can cua cay Cp = 1,15

x10° D20H12T16 - N2-CD1.15 - WG1 %10 D20H12T6 - N2-CD1.15 - WG2 s 10° D20H12T16 - N2-CD1.15 - WG3
45 45
Thue do Thue do Thue do
4t Hoprm)=0118 Tinh toan 4F Hog(my=0116 Tinh toan 4r  Hoo(m)=0118 Tinh toan
T,rls) =163 T _(s)=163 T, is)=163
E a5l Tomt® 35| e
3 3 3
n 25 o 25 w 25
= z =
E E o, E
Hi g p(m) = 0113 Himg mp(m) = 0113 Hng p(m) = 0118
e e 1 it T ols)= 163 s T, mofs) =163
T, i) =163 pTD : P
1 1 1
05 05 05
0 0 . . A 0 . . h
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 0.8 1 12 14 16
f(Hz) f(Hz) f(Hz)
x10? D20H12T16 - N2-CD1.15 - WG4 x10? D20H12T16 - N2-CD1.15 - WG % 10° D20H12T16 - N2-CD1.16 - WG6
—— Thue do Thue do Thue do
4 Tinh toan 4 Tinh toan 4 Tinh toan
35 o 35 3
Hig ol = 0,122
3 T, ols)=163 g 3
w25 ~ 25 25
% é Hig r(m) = 0.102 é
2 2 - 2
T, ls) =173
- H o 1o(m) = 0.088
H =0099 0 Tof 1
15 0 1o(M) 15 m 5r n (m)=0.066 H_; +p{m) = 0.063
_ T (s)=163 mo 714 mo 7ol
T, pls) = 163 p ol _
1 3 1 1| Toris) =197 Tyrpls) =173
N - - QJXK«#
0 0 n . . , T , :
0 02 04 06 08 1 12 14 16 0 02 04 06 0.8 1 12 14 16 % 02 04 086 08 3 1214 o
f(Hz) f(Hz) f(Hz)
x10? D20H12T16 - N2-CD1.15 - WGT x10? D20H12T16 - N2-CD1.15 - WG8
—— Thue do —— Thuc do
4 — Tinh toan 4 Tinh toan
35 1 35
3 3
N 25 n 25
z =
E E 2
5 B 15
A5F Hog pyim) = 0045 Hyg rp(m) = 0.049 H g 7r(m) = 0.039 Hpg rp(m) = 0.043
’ T, ris) = 1.97 Ty rols) = 1.73 A Ty plsd =197 T, pls) =184
05 1 05
P, e | P S
02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
fiHz) f(Hz)

Hinh B.21. Tuong quan chiéu cao séng phé HmO trén MHVL va MHT - D20H12T16
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b) Truong hop D20H20T21

Bang B.26. Két qua tinh toan cho trudng hgp D20H20T21

DPau do

(m)

Hmo MHVL

Hpmo tinh toan (m)

CD1,4

CD1,5

CD1,6

WG1

0,18

0,184

0,184

0,184

WG2

0,181

0,184

0,184

0,184

WG3

0,186

0,184

0,185

0,184

WG4

0,119

0,121

0,12

0,12

WG5S

0,093

0,103

0,102

0,101

WG6

0,068

0,072

0,07

0,068

WG7

0,054

0,052

0,05

0,049

WG8

0,046

0,046

0,044

0,043

Chon kich ban 3, tng vdi hé s6 can cua cay Cp = 1,6

D20H20T21 - N2-CD1.6 - WG D20H20T21 - N2-CD1.6 - WG2 D20H20T21 - N2-CD1.6 - WG3
0014 0014 0014
_ Thue do —— Thue do H_(m)=0184 —Thuc do
Finp r{m) = 0184 ——Tinh toan Hopp relm) = 0.184 Tinh toan o Tinh toan
00120 1 o 0.012 001217 _(s)=212
p T Ty rrls) =212 [0
0.01 001 0.01
0.008 0.008 0.008
£ z 3
E = E
0.006 0.006 0.006 g o) = 0165
H_ g rglm) = 0.180 Fimg () = 0.181 T, s =212
0.004 i 0.004 Tyl =212 0.004
T, rpls) =212
0.002 0.002 0.002
0 | , \ h 0 . . ; 0 | | ;
o 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 o o0z 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
x10° D20H20T21 - N2-CD1.6 - WG4 %10 D20H20T21 - N2-CD1.6 - WG5 % 10° D20H20T21 - N2-CD1.6 - WG6
_ Thue do —— Thue do —— Thuc do
T, orls) =228
35 35 B 35
3 3 3
525 2 251 Hoprm) = 0101 iZE
€, £ | Tont-228 £,
Hig ro(m) = 0119 ; ooes Hgfm) = 0.068 Hyng 7p(m) = 0.068
15 T (s)=212 15 mo 1o(M) = 0 1 150 Ti5)=184 T _(5)=8.15
o 7ol L4 pTD
T rpls) =212
1 1 P 1
" - - AT NP
2 0 | | | | . n 0 . | | ;
0 02 04 06 08 1 12 12 16 0 02 04 06 038 1 1z 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
x10% D20H20T21 - N2-CD1.6 - WGT x10% D20H20T21 - N2-CD1.6 - WG8
—— Thuc do Thue do
4 Tinh toan 4 Tinh toan
35 35
3 3
25 25
£ £
E o, E
1EF Hogm) = 0.049 Hog plm) = 0.054 150 g rrim) = 0043 Hog plm) = 0.046
o Temti=ea T, rols) = 815 , T, rls) =440 Tyrple) =272
05 05
0 : : - WL S
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
f(Hz) f(Hz)

Hinh B.22. Tuong quan chiéu cao séng phd HmO trén MHVL va MHT - D20H20T21
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3. D6 sdu nuoc 0,25 m
a) Truong hop D25H12T16

Bang B.27. Két qua tinh toan cho truong hop D25H12T16

Hpmo tinh toan (m)

Paudo | Hmo MHVL (m)
KB1-CD1,1 | KB2-CD1,15 | KB3-CD1,2

WG1 0,113 0,117 0,117 0,117

WG2 0,112 0,115 0,115 0,115

WG3 0,112 0,115 0,115 0,115

WG4 0,108 0,127 0,127 0,127

WG5S 0,101 0,113 0,113 0,112

WG6 0,079 0,084 0,083 0,083

WG7 0,065 0,065 0,064 0,063

WG8 0,057 0,059 0,058 0,057

Chon kich ban 3 vé6i hé s can cua cdy Cp = 1,2

x10° D25H12T16 - N2-CD1.2 - WG1 eX10° D25H12T16 - N2-CD1.2 - WG2 10® D25H12T16 - N2-CD1.2 - WG3
45
Thue do Thue do ——Thuc do
A Mg m=0117 —Tinh toan A5 Hogrim) = 0115 Tinh toan 4 Hogfm)=0.115 Tinh toan
35 T, s)=163 35l T,rls)=163 25| Tome) =163
3 3 3
u 25 w25 w25
F I =
E 2 Hopp p(m) = 0.113 E o E
15 Torols) =163 ] a5 Hig ro(m) = 0112 15 Hpng 7p(m) = 0.112
Tomols) =163 T, rpfs) =163
1 1 q
05 05 05
0 . . 0 0
0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
fiHz) f(Hz) fiHz)
1eX 10° D25H12T16 - N2-CD1.2 - WG4 10" D25H12T16 - N2-CD1.2 - WG5 X107 D25H12T16 - N2-CD1.2 - WG
—— Thuc do Thue do —— Thuc do
4L Hogpolm)=0127 — Tinh toan “ =0tz — Tinh toan 4 Tinh toan
(m) =
- mo 7
350 Tem®=16 35 ~ 1 35 1
T, rls) =163
3 3 3
25 n 25 L 25 Fromim =008
£ = £
ks = X T =163
E o, Hpo 7p(m) = 0108 E 5 E o, p7rl®)
T, mpls) =163 H.p 1o(m) = 0.101
13 pol®) 05 mo 70! s
T, rofs)= 163 H g 7p(m) = 0.079
q L L Ty rpls) = 163
05 0.5 05
0 0 o . s
0 02 04 06 08 1 12 14 16 g vzoe oE 0E L igooid de 0 02 04 086 08 1 12 14 16
f(Hz) f(Hz) f(Hz)
%107 D26H12T16 - N2-CD1.2 - WGT «10° D25H12T16 - N2-CD1.2 - WGB
Thue do
4 4 Tinh toan
k13 35
3 3
5 25 y 25
= =
E o2l w e oos E ol Hoypogm) = 0087 H_ oy yolm) = 0.057
Imo (M) = 0.06 Hig 7plm) = 0.065
Ty ) =163 T, mfe) = 173
16 Typrle)=163 Tools) =184 b 15
1 1 1
0.5 A“ 4 05
oL . . 0 , h
0 02 04 06 08 1 12 14 18 0 02 04 06 08 1 12 14 16
1(Hz) f{Hz)

Hinh B.23. Tuong quan chiéu cao song pho HmO trén MHVL va MHT - D25H12T16
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b) Truong hop D25H25T23

Bang B.28. Két qua tinh toan cho truong hop D25H25T23

Hpmo tinh toan (m)

Paudo | HmpoMHVL (M)
CD1,2 CD1,3 CD1,35

WG1 0,223 0,222 0,222 0,222

WG2 0,224 0,222 0,222 0,222

WG3 0,222 0,222 0,222 0,222

WG4 0,153 0,147 0,146 0,146

WG5 0,122 0,129 0,128 0,128

WG6 0,098 0,103 0,101 0,100

WG7 0,083 0,085 0,082 0,082

WGS 0,073 0,078 0,076 0,076

Chon kich ban 3, tng vdi hé sb can cua cay Cp = 1,35

D25H25T23 - N2-CD1.35 - WG1 D25H25T23 - N2-CD1.35 - WG2 D25H25T23 - N2-CD1.35 - WG3
0.02 0.02 0.02
Thuc do —— Thuc do Thuc do
0.018 — Tinh toan 0.018 Tinh toan 0.018 —Tinh toan
0.016 0.016 0.016
0.014 0.014 ~ 0.014
Hig rim) = 0.222 Hi rim) = 0.222 Hg rr(m) = 0.222
0.012 T, s =220 1 0012 T, sl =229 1 0.012 Tie)=229
I om Z oot Z oot
E E E
H =0224 ] -
0.008 Hpg 7p(m) = 0223 0.008 oo To(M) 0.008 Hpg 1p(m) = 0.222
T, ols) = 2.29 T pfs) =229
of s
0.006 Tyl =228 1 0.006 4 0.006 »1ole)
0.004 0.004 0.004
0.002 0.002 0.002
. 0 . .
o5 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16 0 02 04 06 08 1 12 14 16
Fi) (He) f(Hz)
DZEH25T23 - N2-CD1.35 - WG4, D25H25723 - N2-CD1.35 - WG5 D25H26T23 - N2-CD1.35 - WG6.
0.02 0.02 0.02
Thue do Thuc do Thue do
0.018 —— Tinh toan 0.018 Tinh toan 0.018 Tinh toan
0.016 0.016 1 0.016
0.014 0.014 1 0.014
0.012 0.012 1 0.012
£ - 2 £
& OO m=oue T o g o
0008F T, (s)=248 ooos|  Horr(m=0128 B 0.008 B
- T, ls)=248 _
0.006 Finy 1olm) = 0153 0.006 P Hpg p(m) =0122 | 0.006 Heyg 7r{m} = 0.100 Hpng plm) = 0.098 |
T, mfs) =229 T =229 T, pls) =248 T, pls)=272
0.004 1o 0.004 o0l | o) pils 2 o(s)
0.0n2 0.002 N/\Q'\~ 1 0.002
o | ? 9 : - z P
o 05 1 15 o 05 1 15 0 05 1 15
f(Hz) f(Hz) f(Hz)
D25H25T23 - N2-CD1.35 - WGT D25H25T23 - N2-CD1.36 - WG8
002 0.02
—— Thuc do Thuc do
o.018 — Tinh toan BT Tinh toan
0.016 0.016
0.014 0.014
0.012 0.012
Z om I oo
E E
0.008 0.008
Hig o) = 0.082 H g roim) = 0.083 Hing r(m) = 0.076 Hong rolm) = 0.073
0.006 0.006 = _
Tpre) =248 Ty mfs) =229 Tamier=248 T, ofs)= 248
0.004 0.004
0.002 0.002
[Seac. — 0
0 05 1 15 0 05 1 15
f(Hz) f(Hz)

Hinh B.24. Tuong quan chiéu cao séng phd HmO trén MHVL va MHT - D25H25T23
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Nhan xét: gia tri cia hé s6 can Cp anh huong boi nhiéu yéu t6 nhu do sdu nude, cac
dic trung song (chu ky song, chidu cao song), mat do ciy, Bang B.29 tong hop gia
tri Cp trng v0i cac truong hop da hiéu chinh khi bai c6 RNM,

Bang B.29. Gia tri cia hé s6 can Cp str dung tinh toan trong cac kich ban mo rong

A A Hé s6 can Cp
D? saul Truong hop tinh toan
nuéce (m) Mat do cay (N1) Mat d6 cay (N2)
D10H08T16 0,6 0,6
0,1
D10H12T16 0,3 0,6
D15H12T16 1,15 1,15
0,15
D15H15T18 1,3 1,25
D20H12T16 1,15 1,15
0,2
D20H20T21 1,2 1,6
D25H12T16 1,2 12
0,25
D25H25T23 1,5 1,35

B3. M6 rong danh gia xu thé va mirc dd dnh hwéng ciia cac yéu té chi phdi dén
hiéu qua giam séng cia rirng ngap man

1. Anh huéng ciia mat dé ciy

Mat d6 cay lwa chon dé tinh toan 1a: (41, 60, 72, 77, 85, 98) cay/1m?; cac thong sb
khac khong thay d6i 1a: chidu cao cdy (h,) = 0,225 m; duong kinh than cay (d,) =
0,0074 m; chiéu rong dai rimg (B,) = 15 m,

a) Truong hop DISHI12T16
Bang B.30. Chiéu cao séng khi mat do cay thay do6i truong hgp D15H12T16

Vi tri Hmo tinh toan (m)

daudo | Biemdo | 4 60 72 77 85 98
(m) cay/lm? | cay/Im? | cay/im? | cay/im? | cay/1m? | cay/1m?
2,095 | WG1 0,116 0,116 0,116 0,116 0,116 0,117
3,725 | WG2 0,115 0,115 0,115 0,115 0,115 0,115
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Vi tri Hpmo tinh toan (m)
daudo | Piemdo | g9 60 72 77 85 08
(m) cay/Im? | cay/lm? | cay/lm? | cay/im? | cay/Im? | cay/1lm?
3,905| WG3 | 0115 | 0115 | 0115 | 0115 | 0115 | 0,115
14,905 | WG4 | 0118 | 0117 | 0116 | 0116 | 0116 | 0,115
16,905 | WG5 | 0091 | 0089 | 0088 | 0087 | 0087 | 0,086
22,905| WG6 | 0054 | 0051 | 0048 | 0047 | 0047 | 0,045
27,905| WG7 | 0036 | 0032 | 003 | 0029 | 0028 | 0026
30,905| WG8 | 0031 | 0027 | 0025 | 0024 | 0023 | 0022
b) Truong hop D25H12T16
Bang B.31. Chiéu cao song khi mat do cay thay doi D25H12T16
Vi tri Hmo tinh toan (m)
daudo | Biémdo| 41 | g0 | 72 77 85 98
(m) cay/lm? | cay/1m? | cay/im? | cay/1m? | cay/1m? | cay/1m?
2,005| WGL1 | 0117 | 0117 0,117 | 0,117 0117 | 0117
3,725 WG2 0,115 0,115 0,115 0,115 0,116 0,115
3,905| WG3 | 0115 | 0115 0,115 | 0,115 0,115| 0,115
14,905 | WG4 | 0128 | 0127 | 0126 | 0126 | 0,125 0,122
16,905 | WG5 | 0,115 | 0112 01| 0,110 0,109 | 0,105
22,905| WG6 | 0,08 | 0,083 0,079 | 0,078 0076 | 0,072
27,905| WG7 | 0071 | 0,063 0,059 | 0,058 0,056 | 0,052
30,905| WG8 | 0064 | 0057 | 0053 | 0051 | 0,49 0,045

Két qua tai Bang B.30, B.31 v& d0 thi thé hién xu thé ctia HmO theo N cho 2 diém
WG4 va WGS nhu Hinh B.25
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0.14

012 +4 R - R A

0.1
2
50.08
0
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05 0.06 W
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$0.02

Mat do cay (N)
0 T T T T T 1
40 50 60 70 80 90 100
¢ WG4-D15 B WG8-D15 WG4-D25 X WG8-D25
——Linear (WG4-D15) ——Linear (WG8-D15) ——Linear (WG4-D25) —— Linear (WG8-D25)

Hinh B,25, Quan hé gitta H,,,, va mat do cay (N)
2. Anh huéng ciia dwong kinh trung binh than ciy (d,)
Nhu véi truong hop mat do cdy thay doi, cac thong sé khong thay ddi trong tinh
toan anh huong cua than cdy 1a: mat do cay; chiéu cao cay; chiéu rong dai rimg; cac
kich ban danh gia anh huong cia duong kinh trung binh than cay la: 0,005 m,
0,0074 m va 0,01 m. Két qua tinh toan thé hién trong Bang B.32, B.33 va Hinh B.26

a) Truong hop DISHI12T16

Bang B.32. Chiéu cao séng khi duong kinh trung binh than cay (d,) thay doi,
truong hop D15H12T16

aoan | Vitd Humo tinh toan (m)
Mat do dAu d Piém d
cay au do 1em do d,=0,005 | d,=0,0074 | d,=0,01
(m) (m) (m) (m)
2,095 WG1 0,117 0,116 0,116
3,725 WG2 0,115 0,115 0,115
N1
3,905 WG3 0,115 0,115 0,115
14,905 WG4 0,117 0,116 0,114
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Hpmo tinh toan (m)

Matdo | .7

cay d?‘;‘fo Diémdo | 4 -0005 | d,=00074 | d,=0,01

(m) (m) (m)

16,905 WG5 0,09 0,087 0,084

22,905 WG6 0,051 0,047 0,043

27,905 WG7 0,033 0,028 0,024

30,905 WGS 0,028 0,023 0,02

2,095 WG1 0,116 0,116 0,116

3,725 WG2 0,115 0,115 0,115

3,905 WG3 0,115 0,115 0,115

14,905 WG4 0,118 0,117 0,116

N2 16,905 WG5 0,091 0,089 0,087

22,905 WG6 0,054 0,051 0,047

27,905 WG7 0,036 0,032 0,028

30,905 WGS 0,031 0,027 0,023

b) Truong hop D25H12T16

Béng B.33. Chiéu cao song khi dudng kinh trung binh than cay (d,) thay doi,
truong hop D25H12T16

Hmo tinh toan (m)

Matdo | it y

cay dﬁé‘ri];io biémdo | 4 -0005 | d,6=00074 | d,=0,01

(m) (m) (m)

2,095 WG1 0,117 0,117 0,117

3,725 WG2 0,115 0,116 0,116

3,905 WG3 0,115 0,115 0,116

14,905 WG4 0,126 0,125 0,122

NI T 16,905 WG5 0,113 0,109 0,105

22,905 WG6 0,084 0,076 0,07

27,905 WG7 0,064 0,056 0,049

30,905 WGS 0,053 0,049 0,045
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Vi tri Hpmo tinh toan (m)
Mat do d,\' d Piém d
cay au do 1m do d, = 0,005 d, =0,0074 d, =0,01
(m) (m) (m) (m)
2,095 WG1 0,117 0,117 0,117
3,725 WG2 0,115 0,115 0,116
3,905 WG3 0,115 0,115 0,115
14,905 WG4 0,128 0,127 0,126
N2
16,905 WG5 0,116 0,112 0,109
22,905 WG6 0,089 0,083 0,077
27,905 WG7 0,071 0,063 0,057
30,905 WGS8 0,064 0,057 0,051
0.07 |
0.06
YR ——— ——
Z 004
£
I
L N — w%
%D 0.02 -— '\ =
S o001
§ Purng kinh TB than cay (dv)
0 T T T T T
0.005 0.006 0.007 0.008 0.009 0.01
" WG8-D15-N1 * WG8-D25-N1 X WGS8-D15-N2
WG8-D25-N2 —— Linear (WG8-D15-N1) —— Linear (WG8-D25-N1)
——Linear (WG8-D15-N2) —— Linear (WG8-D25-N2)

Hinh B.26. Quan h¢ giira H,,, va duong kinh trung binh than cay (dv)
3. Anh huéng ciia chiéu cao ciy (hv)

Cac kich ban tinh toan mé rong anh huong cua chiéu cao cay la: hy,=0,1 m; 0,13 m; 0,15

m; 0,225 m; 0,25 m; cac thong sb khong thay doi gdm: mat do cdy (N1); hé sé can (Cp);
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duong kinh than cay (dy) va chiéu rong dai rimg (B,). Két qua tinh toan thé hién trong
Bang B.34, B.35 va Hinh B.27

a) Truong hop DISHI12T16
Bang B,34, Chiéu cao séng khi thay ddi chiéu cao cay (h,), trudng hop D15H12T16

Vi tri Hmo tinh toan (m)

daudo | piémdo | hy=01 | hv=013 | hv=0,5 | hv=0225 | hv =025
(m) (m) (m) (m) (m) (m)
2095 | WG1 | 0117 | 0,117 0,116 0,116
3725 | WG2 | 0115 | 0,15 0,115 0,115
3905 | WG3 | 0115 | 0,115 0,115 0,115

14905 | WG4 | 0118 | 0,117 0,117 0,116

16,905 | WG5 | 0,088 | 0,086 0,086 0,087

22,905 | WG6 | 0,05 0,047 0,046 0,047

27,905 | WG7 | 0,033 0,03 0,029 0,028

30,905 | WG8 | 0,028 | 0,026 0,024 0,023

b) Truong hop D25H12T16

Bang B.35. Chiéu cao song khi thay doi chiéu cao cdy (h,), truong hop D25H12T16

Vi tri B Hmo tinh toan (m)
diudo | PEM 101 [hv=013 | =015 | hv=0225 | hv=025
(m) (m) (m) (m) (m) (m)
2,095 | WG1 | 0,116 0,116 0,117 0,117
3725 | WG2 | 0,115 0,115 0,116 0,115
3905 | WG3 | 0,115 0,115 0,115 0,115
14,905 | WG4 | 0,129 0,128 0,125 0,126
16,905 | WG5 | 0,118 0,116 0,109 0,112
22,905 | WG6 | 0,096 0,09 0,076 0,082
27,905 | WG7 | 0,079 0,072 0,056 0,062
30,905 | WG8 | 0,072 0,065 0,049 0,056
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0.14 |
0.12
g’——% *
0.1
0.08
£ &\\
o
% 0.06 ~
X
0.04
0.02 .\ﬁ* —a
Chiéu cao cay (hv), m
O T T T T T T T 1
0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24 0.26
¢ WG4-D15 B WG8-D15 WG4-D25 X  WG8-D25
—— Linear (WG4-D15) ——Linear (WG8-D15) —— Linear (WG4-D25) —— Linear (WG8-D25)

Hinh B.27. Quan hé giita H,, va chiéu cao ciy (dv)
4. Anh huéng ciia mé rong dai rirng

Khi tinh toan anh huéng cta dai rimg, di bo sung thém kich ban chiu rong rimg
mo rong thanh 50 m (trong dwong 1000 m ngoai thuc t&) dé tinh toan theo 2 truong
hop 1a D15H12T16 (Cp=1,15) va D25H12T16 (Cp = 1,20); cac thong s6 khong
thay d6i gdm: mat do cay (N); chiéu cao ciy (h,); duong kinh than cay (d.),

Két qua tinh toan chi€u cao song & mot s6 diém doc theo chi€u rong rung thé hién

trong Bang B.36, B.37 va Hinh B.28, B.29

a) Truong hop DISHI12T16

Bang B.33. Két qua tinh chiéu cao song HmO kich ban mo rong dai rimg, truong
hop D15H12T16

. o Humo (M) cho trudng hgp mé rong bé rong dai rimg
Tngau d?uy égrzm) N1 b
CD1,15-N1 T,(s) CD 1,15-N2 T,(s)
WG1 2,095 0,116 1,63 0,115 1,63
WG2 3,725 0,115 1,63 0,114 1,63
WG3 3,905 0,115 1,63 0,114 1,63
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Humo (M) cho trudong hop ma rong bé rong dai rimg

Tngau dﬁl}/ éérzm) N1 N2
CD1,15-N1 T,(s) CD 1,15-N2 T, (s)
WG4 14,905 0,031 1,97 0,078 19
WG5 16,905 0,017 19 0,037 19
WG6 22,905 0,005 18,92 0,01 18,92
WG7 27,905 0,003 18,92 0,005 18,92
WG8 30,905 0,002 18,92 0,004 18,92
WG9 41 0,001 18,92 0,002 18,92
WG10 51 0,001 18,92 0,001 18,92
WG11 61 0 18,92 0,001 18,92
WG12 66 0 18,92 0,001 18,92

b) Truong hop D25H12T16

Bang B.34. Két qua tinh chiéu cao song HmO kich ban mo rong dai rimg, truong
hop D25H12T16

Humo (M) cho truong hop mé rong bé rong dai rimg

R N — v

CD 1,15-N2 T, (s) CD12-N2 | T,(s)
WG1 2,095 0,115 1,63 0,116 1,63
WG2 3,725 0,114 1,63 0,115 1,63
WG3 3,905 0,114 1,63 0,115 1,63
WG4 14,905 0,078 1,97 0,135 19
WG5 16,905 0,037 19 0,107 19
WG6 22,905 0,01 18,92 0,064 18,92
WG7 27,905 0,005 18,92 0,042 18,92
WGS 30,905 0,004 18,92 0,035 18,92
WG9 41 0,002 18,92 0,019 18,92
WG10 51 0,001 18,92 0,012 18,92
WG11 61 0,001 18,92 0,008 18,92
WG12 66 0,001 18,92 0,007 18,92
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Chiéu cao séng (HmO, m)
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Hinh B.28 Puong qua trinh lan truyén song tinh toan theo chiéu rong dai rimg
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3 / /
00 I/ .
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g ! /
R /
® 50% /7
Q / / — — = D15H12T16-CD1.15-N1
<«Q- .
T 40% / — — D15H12T16-CD1.15-N2
30% / — - = D25H12T16-CD1.2-N1
/ ——— D25H12T16-CD1.2-N2
20%
Chiéu réng rirng (X, m)
10% T T T T T
15 25 35 45 55 65

Hinh B.29. Hé s giam song theo chiéu rong dai rimg
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Tir db thi Hinh B.28 va B.29 cho thdy, khi séng lan truyén dén khoang cach 30 m so
v6i bang tao song (twong tmg v6i khoang cach 15m trong RNM), hé sé giam song
dat trén 70% so voi vi tri song bat dau vao RNM (WG4). Tir khoang cach 50 m
(twong Ung v6i khoang cach 35 m trong RNM), hé sb giam song dat trén 90%,
chiéu cao song con lai rit nho. Viéc md rong dai rimg ciing khong con ¥ nghia vé

mat gidm song.
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PHU LUCC
Két quéa nghién ciru trén MHVL thiét 1ap phwong trinh téng quat mé ta suy
giam chiéu cao séng qua RNM

C1. T6 hop cac kich ban thi nghiém lién quan dd sdu nwéc va cac dic trung
séng (chiéu cao séng, chu ky séng)

T Ky hiéu D6 sdu nuéc Song khoi tao Thoi gian
(m) Hs,0 (m) Tp (s) (s)
1 D10H08T13 0,08 13 650
2 D10H08T16 01 0,08 1,6 800
3 D10H12T16 ’ 0,12 1,6 800
4 D10H12T20 0,12 2,0 1000
5 D15H08T13 0,08 13 650
6 D15H08T16 0,08 1,6 800
7 D15H12T16 0,12 1,6 800
8 D15H12T20 0.15 0,12 2,0 1000
9 D15H15T18 0,15 18 900
10 D15H15T22 0,15 2,2 1100
11 D20H08T13 0,08 13 650
12 D20H08T16 0,08 1,6 800
13 D20H12T16 0,12 1,6 800
14 D20H12T20 0,12 2,0 1000
15 D20H15T18 0.2 0,15 18 900
16 D20H15T22 0,15 2,2 1100
17 D20H20T21 0,20 2,1 1050
18 D20H20T25 0,20 2,5 1250
19 D25H08T13 0,08 13 650
20 D25H08T16 0,08 1,6 800
21 D25H12T16 0,12 1,6 800
22 D25H12T20 0,12 2,0 1000
23 D25H15T18 0.25 0,15 18 900
24 D25H15T22 ’ 0,15 2,2 1100
25 D25H20T21 0,20 2,1 1050
26 D25H20T25 0,20 2,5 1250
27 D25H25T23 0,25 2,3 1200
28 D25H25T28 0,25 2,8 1400
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C2. T6 hop cac trweomg hop lién quan cu triic RNM

Truong hop 1. Bai trude dé khong c6 RNM;

Truong hop 2. Bai trudc dé c6 RNM: mat do N1 = 85 céy/lmz, chiéu cao cay hv =

0,25 m, chiéu rong dai rung B = 15 m;

Trudng hop 2. Bii trude dé co RNM: mat do N2 = 60 cay/1m?, chiéu cao ciy hv =

0,25 m, chiéu rong dai rung B = 15 m,

Chd thich:

- Cac thong s séng dua vao thi nghiém 12 song déu va song phd Jonswap

- Gia tri trong phu luc 1a gia tri trén mo hinh (MH);

C3. Gia tri hé s6 can tong hop Cp
Bang C3.1. Gi4 tri hé sb can tong hop Cp

Ny Chiéu cao song Hmo (M)
TT Test " (cay TG) | Co
(m) mpy | WG4 |WGS | WG6 | WG7 | WGS
1 | D10HO8T13 | 0,10 | 85 |0,0533 | 0,0467 |0,0243 | 0,0195 | 0,0144 | 1,30 | 0,366
2 | D10HO8T16 | 0,10 | 85 |0,0558 | 0,0467 | 0,0250 | 0,0201 |0,0149 | 1,60 | 0,316
3 | D10H12T16 | 0,10 | 85 |0,0594 | 0,0490 | 0,0257 | 0,0206 | 0,0152 | 1,60 | 0,254
4 | D10H12T20 | 0,10 | 85 |0,0625 | 0,0515 | 0,0272 | 0,0217 | 0,0164 | 2,00 | 0,232
5 | D15HO8T13 | 0,15 | 85 |0,0680 | 0,0610 |0,0332 | 0,0237 | 0,0195 | 1,30 | 0,674
6 |D15HOST16 | 0,15 | 85 |0,0723 | 0,0640 | 0,0363 | 0,0264 | 0,0222 | 1,60 | 0,601
7 | D15H12T16 | 0,15 | 85 |0,0839 | 0,0695 |0,0382 | 0,0278 | 0,0231 | 1,60 | 0,404
8 | D15H12T20 | 0,15 | 85 |0,0871 | 0,0714 | 0,0408 | 0,0288 | 0,0244 | 2,00 | 0,331
9 | D15H15T18 | 0,15 | 85 |0,0883 | 0,0722 |0,0408 | 0,0287 |0,0244 | 1,80 | 0,275
10 | D15H15T22 | 0,15 | 85 |0,0907 | 0,0731 | 0,0418 | 0,0294 | 0,0251 | 2,20 | 0,242
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Ny Chiéu cao song Hmo (M)
TT Test " (cay T®) | Co
(m) mpy | WG4 |WGS | WG6 | WGT | WGS
11 | D20HO8T13 | 0,20 | 85 |0,0715 | 0,0661 | 0,0422 | 0,0313 | 0,0257 | 1,30 | 0,906
12 | D20H08T16 | 0,20 | 85 |0,0764 | 0,0710 | 0,0471 | 0,0360 | 0,0301 | 1,60 | 0,850
13 | D20H12T16 | 0,20 | 85 |0,1010 | 0,0887 | 0,0581 | 0,0432 | 0,0359 | 1,60 | 0,552
14 | D20H12T20 | 0,20 | 85 |0,1056 | 0,0904 | 0,0612 | 0,0461 | 0,0383 | 2,00 | 0,448
15 | D20H15T18 | 0,20 | 85 |0,1160 | 0,0959 | 0,0646 | 0,0463 | 0,0384 | 1,80 | 0,391
16 | D20H15T22 | 0,20 | 85 |0,1191 | 0,0967 | 0,0662 | 0,0478 | 0,0396 | 2,20 | 0,354
17 | D20H20T21 | 0,20 | 85 |0,1227 | 0,0977 | 0,0670 | 0,0483 | 0,0400 | 2,10 | 0,301
18 | D20H20T25 | 0,20 | 85 |0,1256 | 0,0997 | 0,0681 | 0,0495 | 0,0409 | 2,50 | 0,266
19 | D25H08T13 | 0,25 | 85 | 0,0707 | 0,0678 | 0,0496 | 0,0389 | 0,0340 | 1,30 | 1,280
20 | D25HO8T16 | 0,25 | 85 |0,0751 | 0,0731 |0,0541 | 0,0432 | 0,0381 | 1,60 | 1,120
21 | D25H12T16 | 0,25 | 85 |0,1054 | 0,0996 | 0,0726 | 0,0563 | 0,0492 | 1,60 | 0,792
22 | D25H12T20 | 0,25 | 85 |0,1110 | 0,1037 |0,0778 | 0,0608 | 0,0535 | 2,00 | 0,685
23 | D25H15T18 | 0,25 | 85 |0,1265 | 0,1126 | 0,0835 | 0,0645 | 0,0564 | 1,80 | 0,567
24 | D25H15T22 | 0,25 | 85 |0,1313 | 0,1166 | 0,0872 | 0,0679 | 0,0600 | 2,20 | 0,505
25 | D25H20T21 | 0,25 | 85 |0,1435 | 0,1204 | 0,0898 | 0,0697 | 0,0613 | 2,10 | 0,357
26 | D25H20T25 | 0,25 | 85 |0,1482 | 0,1239 | 0,0917 | 0,0726 | 0,0636 | 2,50 | 0,303
27 | D25H25T23 | 0,25 | 85 |0,1480 | 0,1224 | 0,0917 | 0,0724 | 0,0632 | 2,30 | 0,289
28 | D25H25T28 | 0,25 | 85 |0,1538 | 0,1272 | 0,0934 | 0,0744 | 0,0647 | 2,80 | 0,241
29 | D10HO8T13 | 0,10 | 60 |0,0518 | 0,0455 | 0,0262 | 0,0202 | 0,0175 | 1,30 | 0,439
30 | D10HO8T16 | 0,10 | 60 |0,0544 | 0,0469 |0,0276 | 0,0210 | 0,0180 | 1,60 | 0,375
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Ny Chiéu cao song Hmo (M)
TT Test " (cay T®) | Co
(m) mpy | WG4 |WGS | WG6 | WGT | WGS
31 | D10H12T16 | 0,10 | 60 |0,0571 | 0,0484 | 0,0284 | 0,0215 | 0,0184 | 1,60 | 0,268
32 | DI0H12T20 | 0,10 | 60 |0,0624 | 0,0508 | 0,0297 | 0,0223 | 0,0196 | 2,00 | 0,294
33 | D15H08T13 | 0,15 | 60 |0,0668 | 0,0620 | 0,0383 | 0,0275 | 0,0233 | 1,30 | 0,896
34 | D15H08T16 | 0,15 | 60 |0,0705 | 0,0639 | 0,0410 | 0,0301 | 0,0259 | 1,60 | 0,792
35 | D15H12T16 | 0,15 | 60 |0,0822 | 0,0692 | 0,0432 | 0,0315 | 0,0269 | 1,60 | 0,522
36 | D15H12T20 | 0,15 | 60 |0,0892 | 0,0734 |0,0479 | 0,0339 | 0,0291 | 2,00 | 0,454
37 | D15H15T18 | 0,15 | 60 |0,0902 | 0,0741 | 0,0479 | 0,0339 | 0,0292 | 1,80 | 0,377
38 | D15H15T22 | 0,15 | 60 |0,0932 | 0,0759 | 0,0491 | 0,0347 |0,0299 | 2,20 | 0,341
39 | D20H08T13 | 0,20 | 60 |0,0720 | 0,0679 | 0,0464 | 0,0352 | 0,0301 | 1,30 | 1,194
40 | D20HO8T16 | 0,20 | 60 |0,0760 | 0,0720 | 0,0507 | 0,0397 | 0,0346 | 1,60 | 1,115
41 | D20H12T16 | 0,20 | 60 |0,1008 | 0,0896 | 0,0627 | 0,0484 | 0,0421 | 1,60 | 0,717
42 | D20H12T20 | 0,20 | 60 |0,1061 | 0,0917 | 0,0656 | 0,0515 | 0,0448 | 2,00 | 0,577
43 | D20H15T18 | 0,20 | 60 |0,1140 | 0,0941 | 0,0666 | 0,0516 | 0,0448 | 1,80 | 0,492
44 | D20H15T22 | 0,20 | 60 |0,1169 | 0,0950 | 0,0678 | 0,0531 | 0,0460 | 2,20 | 0,439
45 | D20H20T21 | 0,20 | 60 |0,1215 | 0,0958 | 0,0686 | 0,0536 | 0,0464 | 2,10 | 0,375
46 | D20H20T25 | 0,20 | 60 |0,1293 | 0,1020 | 0,0732 | 0,0570 | 0,0490 | 2,50 | 0,359
47 | D25HO8T13 | 0,25 | 60 |0,0718 | 0,0694 | 0,0531 | 0,0440 | 0,0389 | 1,30 | 1,618
48 | D25HO8T16 | 0,25 | 60 |0,0757 | 0,0736 | 0,0571 | 0,0479 | 0,0428 | 1,60 | 1,414
49 | D25H12T16 | 0,25 | 60 |0,1080 | 0,1005 |0,0779 | 0,0642 | 0,0564 | 1,60 | 1,010
50 | D25H12T20 | 0,25 | 60 |0,1133 | 0,1042 |0,0829 | 0,0686 | 0,0610 | 2,00 | 0,865
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Ny Chiéu cao song Hmo (M)
TT Test " (cay T®) | Co
(m) mpy | WG4 |WGS | WG6 | WGT | WGS
51 | D25H15T18 | 0,25 | 60 |0,1287 | 0,1143 | 0,0894 | 0,0732 | 0,0646 | 1,80 | 0,722
52 | D25H15T22 | 0,25 | 60 |0,1339 | 0,1178 | 0,0926 | 0,0770 | 0,0688 | 2,20 | 0,638
53 | D25H20T21 | 0,25 | 60 | 0,1489 | 0,1226 | 0,0969 | 0,0802 | 0,0711 | 2,10 | 0,470
54 | D25H20T25 | 0,25 | 60 |0,1540 | 0,1257 | 0,0988 | 0,0832 | 0,0736 | 2,50 | 0,403
55 | D25H25T23 | 0,25 | 60 |0,1545 | 0,1249 | 0,0990 | 0,0828 | 0,0733 | 2,30 | 0,391
56 | D25H25T28 | 0,25 | 60 |0,1605 | 0,1291 | 0,0999 | 0,0849 | 0,0746 | 2,80 | 0,335

C4. So sanh véi s6 liéu thue do tir thi nghiém MHVL vé sy suy giam chiéu cao

song qua RNM

Két qua so sanh gitra duong suy gidm chi€u cao song tinh toan véi cac so li¢u thuc

do tur thi nghiém MHVL cho tat ca cac kich ban duoc thé hién trén céc hinh tir Hinh

4]

15

C 4.1 dén Hinh C4.7.
Test scenario: 1
E 0.0 & T ‘
w
£ 0.02 o °
T 0 .
0 5 10
X(m)
Test scenario: 3
E 0,05,_
5 (]
£ 0 0
I 0 !
0 5 10
X(m)
Test scenario: 5
E 0.05 ®
E ° 0
T 0 -
0 5 10
X(m)
Test scenario: 7
E 0.1 T
©0.05 o]
E )
T I:)T . °
0 5 10
X(m)

Test scenario: 2

E 0.049—= 5 |
E 0.02+ 0 $
I o0 .
0 5 10 16
X(m)
Test scenario: 4
€00
= [¢]
: ° ¢
I 0 L
0 5 10 15
X(m)
Test scenario: 6
E 0.1
w O,GE‘ 4
E hd 0
= []
T 0 L
0 5 10 15
X(m)
Test scenario: 8
E 0.1‘ I
7]
E 0.05 0 o 4’
I 0 : ;
0 5 10 15

X(m)

Hinh C 4.1. So sanh su suy giam chiéu cao song qua rimng giita tinh toan (dudng
lién nét) va thue do (diém tron), kich ban sé 1 dén 8. Bang C 3.1
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Test scenario: 9

Test scenario: 10

E 0.1 E 01
@ 0,059 ) . 7@ 0.05% (o
E o E o
£ o0 . 0 I ) ) [}
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 11 Test scenario: 12
E 0.1 £ 0.065— . T .
g 0.050 o - é 004~ °
T 0 L - T 0.02 ! . 0
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 13 Test scenario: 14
= 0.1( T T T 01 T :
= i ) o
E 0.05 d ° > E 0.05F ) ?
T 0 - T 0 ! :
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 15 Test scenario: 16
T 04 € o1 T
o005 O ; Too05r O ]
Z 005 0 ° gl ° o
I D 1 I I 0 L L
0 5 10 15 0 5 10 15
X(m) X(m)
Hinh C 4.2. So sanh sy suy giam chiéu cao song qua rung giira tinh toan (duong
lién nét) va thuc do (diém tron), kich ban s6 9 dén 16. Bang C 3.1
Test scenario: 17 Test scenario: 18
A - £ 01 5
£ 0.05 4] Y £ 0.05 -] ®
I 0 L : I 0 .
5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 19 Test scenario: 20
E 0.06( - é 0.06‘ T
g 0.04+ 5 %’ 0.041 ) ]
= =l Q
T 0.02 . T 0.02 . .
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 21 Test scenario: 22
£ 01 £ 01, —
005 v ) goosf o )
I 0 - I 0 :
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 23 Test scenario: 24
€ 01 T 01g :
— "4 — v o
"E’ 0.05r o ° E 0.05 o
I 0 . s I 0 :
0 5 10 15 0 5 10 15
X(m) X(m)

Hinh C 4.3. So sanh su suy giam chiéu cao séng qua rirng giita tinh toan (dudng
lién nét) va thue do (diém tron), kich ban sé 17 dén 24. Bang C 3.1
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Test scenario: 25

Test scenario: 26

Fo02 go02
I 0 L : I 0 !
0 5 10 15 0 10 15
X(m) X(m)
Test scenario: 27 Test scenario: 28
g02 - - T 02 :
g 019 b ] o g0 ° o
I 0 L . I 0 !
0 5 10 15 o] 10 15
X(m) X(m)
Test scenario: 29 Test scenario: 30
£ 0.0 . . £ 004 ‘
5 hd 7
£ 0.02 o P £ 0.02 [} o
I 0 . I 0 .
5 10 15 10 15
X(m) X(m)
Test scenario: 31 Test scenario: 32
T 0.05 £ 00
® Q w
E o 0 £ ° 0
T 0 . : I 0 :
0 5 10 15 0 10 15
X(m) X(m)
Hinh C 4.4. So sanh su suy giam chiéu cao song qua rung gitta tinh toan (duong
lién nét) va thuc do (diém tron), kich ban so 25 dén 32. Bang C 3.1
Test scenario; 33 Test scenario: 34
£00 £ 0.05
z ° ! z ° o
T 0 . - I 0 .
0 5 10 15 0 10 15
X(m) X(m)
Test scenario: 35 Test scenario: 36
£ 01 £ 01 .
7 0,059 : T 052
g > hd o o g ° [}
I 0 - I 0 L
0 5 10 15 0 10 15
X(m) X(m)
Test scenario: 37 Test scenario: 38
£ 01 . . £ 01 .
g 0.05% T ° 1 E 0.05F ° (
I 0 - I 0 L
0 5 10 15 0 10 15
X(m) X(m)
Test scenario; 39 Test scenario: 40
T 0.06, ~ T 0.08
£ 004 - o £ 0040 °
I 002 : : ] T 002 : o
0 5 10 15 0 10 15
X(m) X(m)

Hinh C 4.5. So sanh su suy giam chiéu cao song qua rimg giita tinh toan (dudng
lién nét) va thuc do (diém tron), kich ban s6 33 dén 40. Bang C 3.1
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Test scenario: 41 Test scenario: 42

E 0.1‘ E 0.1r 5
7] 14 v 7] L ]
£ 0.05 0 ° ) £ 0.05 0 o
I 0 L . I 0 : .
0 5 10 15 0 5 10 15
X(m) X{m)
Test scenario: 43 Test scenario: 44
< 01 T T = 01 : :
é g 0 é A 0
g 0.05- o 0 . E 0.05¢ <] s
I 0 L L I 0 : .
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 45 Test scenario: 46
£ 01 , - T Olg .
Toos © 0 ) Boost ° 0 ]
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I 0 I 0 : .
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 47 Test scenario: 48
E 0.06=' - E 0.06, — :
20.04- e 2004t (<]
£ ° ° o E 0
I 0.02 - - I 002 : .
0 5 10 15 0 5 10 15
X(m) X(m)

Hinh C 4.6 So sanh sy suy giam chiéu cao song qua rimg giita tinh toan (duong lién

nét) va thyc do (diém tron), kich ban sb 41 dén 48. Bang C 3.1

Test scenario: 49 Test scenario: 50
£ 01g [ S—
Z 0.05r - o o 3 2 0057 ) 2
I o0 I o
0 5 10 15 0 5 10 15
X(m) X{m)
Test scenario: 51 Test scenario: 52
= 01 = 01 I
£ T 5 £ d °
é’ 0.05F ] [] E 0.05¢ ]
T 0 T 0
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 53 Test scenario: 54
E 0.2 . E 02 i
g 0.1¢ o 5 5 3 g 0.19 (o] 5 2
I 0 I 0
0 5 10 15 0 5 10 15
X(m) X(m)
Test scenario: 55 Test scenario: 56
E 0.2 T g 0.2
ﬁ 0.1¢ 9 ° ) o é" 01 © o <
I 0 . . I 0 - .
0 5 10 15 0 5 10 15
X(m) X(m)

Hinh C 4.7 So sanh sy suy giam chiéu cao séng qua rimg gitra tinh toan (duong lién

nét) va thuc do (diém tron), kich ban s6 49 dén 56. Bang C 3.1
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