TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

Phan 11
XAY DUNG CONG TRINH THUY -
CHINH TRI SONG - BAO VE BO SONG,
BO BIEN —- PHONG CHONG THIEN TAl

VIEN KHOA HOC THAY LGI MIEN NAM 249



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

250 VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

_ NGHIEN CUU SONG VEN BO KHU VU'C CON PAO
TINH BA RIA VUNG TAU TREN MO HINH TOAN MIKE21

Research on nearshore wave in con dao area in Ba Ria Vung Tau province by
mathematical model MIKE21

Lé Ngoc Diép
Truong Dai hoc Tai nguyén va Moi truong TP.HCM

TOM TAT: Bdi bdo di vmg dung mé hinh toan MIKE21 dé nghién cizu tinh toan song ven bor
khu viee Cén Pdo thuge tinh Ba Rja — Viing Tau. Mé hinh dwoc thiét ldp qua 2 vong tinh toan,
tinh toan cho toan ving Bién Péng va tinh toan cho ving I8i nghién cizu khu viee Cén Pdo. Qua
trinh nghién ciru tinh todn diwoc tuan thi theo chuan mé hinh toan ciia MIKE21. Két qua nghién
citu cho biét trirong séng khu veee tinh todn va nhitng co sé dir liéu ciia séng (d@é cao soéng, chu
ky song, hweng song). Nhiing két qua nay cé thé duwoc g dung trong nghién citu co bdn di
lieu séng vaing nghién cizu, nghién cizu tinh kha thi ciia nhing dir &n cong trinh bén cang, cong
trinh k& bdo vé bo, ¢ong trinh gidm séng, cong trinh neo dau tau thuyén tranh trii bao, ...

Tuwr khéa: MIKE21, Con Pao, song ven bo, trueong séng, dé cao song, chu ky song, hudng song.

ABSTRACT: This paper applies MIKE21 mathematical model to study and calculate
nearshore waves in Con Dao area in Ba Ria - Vung Tau province. The model is established
through 2 rounds of calculation, calculating for the entire East Sea area and calculating for the
core research area of Con Dao area. The computational research process is complied with the
standard mathematical model of MIKE21. The research results show the calculated regional
wave field and wave databases (wave height, wave period, wave direction). These results can be
applied in basic research of wave data in the study area, feasibility study of port projects, shore
protection embankment works, wave reduction works, park boats to avoid storms, ...

Keywords: MIKE21, CON PAO, nearshore waves, regional wave field, wave height, wave
period, wave direction).

1. PAT VAN PE

Séng bién 1a mot trong cac hién
tugng tu nhién lién quan mat thiét dén doi
séng, cac hoat dong kinh té cia con nguoi
va khoa hoc cdng nghé voi 3 chuyén (3)
nganh chinh:

(2) Xay dung cac cong trinh, thiét ké
cac thiét bi chéng tac dong tiéu

cuc va khai thac tdc dong tich cuc

cua song;

Thiét 1ap cac thiét bi cong nghé

hoat dong trong diéu kién chung

, A s , , y am sébng voi séng bién va khai thac
(1) Cac mo hinh toan, cac co so dir & £

liéu minh hoa két qua tinh toan
md ta, dy bdo song theo nghia
song bién 1a mét hién tuong co
hoc ngiu nhién trong mdi trudng
lién tuc v6i cac yéu t6 chinh bao
gém: do cao, hudng, chu ky, phd
song, tinh trang phat trién va quy
luat phan b thong ké cua chung;

nang luong song bién.

Do chinh 1a thyc té 1y giai tai sao
song bién d, dang va s& duoc nghién ctru
trén nhiéu phuong dién, goc do va bang
nhiéu phuong phap; va vi sao kién thic,
dir li¢u da tich Ity dugc Vé song 1a khong
10 va da dang nhung van chua dap tng
day da nhu cau ctia con ngudi.
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- The sea surface obtained from the sum of
many sinusoidal waves (derived from Pierson,
Neumann and James, 1955)

Hinh 1: Song bién, pho song bién va gioi han chu ky cua song sé nghién ciru

Vé phwong dién hinh thdi, song
bién 1a mot qua trinh ngau nhién, tong hop
tir nhiéu song thanh phan vai chu ky, bién
do, hudng, khudn dang va bude soéng khéc
nhau. Dai phd theo chu ky cia séng bién
hep, 6n dinh va nim trong khoang tir 0,1
gidy dén 30 gidy (xem hinh 1). Mat khac,
song 1a hién tugng co hoc c6 hudng, do do
pho cua song da phat trién (dat trang thdi
b&o hoa) tai mdi vi tri dia 1y 1a ham s6 c6
hai d6i s6 1a chu ky (hay tan so) va huéng,
va duoc goi phd hai chiéu (2-D, xem hinh
2 va 3). Lat cit phod song hai chiéu theo
mot huéng 1a phd séng mot chiéu (1-D,
xem hinh 4 va 5). Phd song song di phat
trién va song dang phat trién khac nhau
(so sach cac hinh 2 va 3, 4 va 5). Pho song
khac nhau theo tga do dia ly. Nhu vay,
pho séng 14 ham c6 it nhat 6 ddi s6 1a: chu

ky, huéng (cua song), thot gian va 3 toa
do khong gian (x, y, z).
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Hinh 2: Phé séng gi6 2 chiéu (2-D)
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Hinh 3: Phé s6ng tong hop séng gio va
song ling 2 chiéu (2-D)
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Hinh 4: M6 hinh m6 phang phé song 1 chiéu

Hinh 5: M6 hinh mé phang phé song 1

(1-D) cua song gio da phat triéen cua
Moskowitz (1964).

chiéu (1-D) cua séng gié da phat trién cua
Hasselmann (1973). (JONSWAP spectrum)
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Anh huéng dong chaiy Ién séng bién
Khi huéng séng va dong chay cung chiéu va khi hudng song va dong chay nguoc chicu

Current Effects on Waves Current Effects on Waves

Ocean Current I Ocean Current I

Hinh 6: So d6 mé phong cdc qud trinh bién dang séng do anh huéng ciia dé siu,
song vo' do khong on dinh, nhieu xq, khiic xa va twong tdac voi dong chay

Vé phwong dién quan hé nhén-
qud, song bién tai ving nghién ctru duoc
hinh thanh béi tac dong tong hop va dong
thoi ctia 7 co ché chinh (hinh 6) 1a:

- Song tir bién Pong lan truyén dén;

- Ma sat va ap luc cua gi6é tai cho
lén mat bién;
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- Su khac xa, nhiéu xa, phan xa,
phan tan va v& song do tuong tac
gitra song va dia hinh day, bo bién,
cac ctra song, cac vinh, cac dao;

- Su tuong tac gitra cac song véi nhau;

- Su tuong tac song vdi dong chay
va dao dong muyc nudc;

- Trang thai co hoc cua chinh song
bién (dang phat trién, da phat trién
va dang phan huy- tan ra).

Déi voi ving nghién ctru, hai co ché
dau 13 so cap (phdt sinh ra séng bién), Cac
co ché sau 1a thir cAp (phat sinh sau khi c6
song). Tai cac vi tri dia 1y khac nhau, vai
tro cia ching khac nhau, do d6 mé hinh
song tng dung ciing c6 diém khac nhau.
Khi tién vao ving nghién ciru, anh huong
cua dia hinh day va bo 1én song gia tang.
Su phan b d6 cao song va huéng song
theo khong gian tai ddy khac han ving
nude sau (trén bién Pong). Khi tién dén
sat bo, su tac dong cia dia hinh manh dén
muc: hodc la song tré nén mat on dinh,
phai v& tan; hodc la nang luong song phan
tan dén mirc: mat do nang luong song trigt
tiéu dan; hodc 1 ca hai co ché cung xay
ra. Nang luong song lac d6 bién thanh
dong ning tac dong 1én day va bo bién,
dén dén x6i/ 16 bo bién.

Cu thé, song bién tai ving nghién
ctru 1a két qua tuong tac giita mot bén 1a
diéu kién dia hinh bo va day bién va bén
kia 1a truong song do gio tai chd sinh ra va
song blen tir ngoai khoi bién Poéng Nam
Bo truyén vao. Gio tai chd thuong sinh ra
song gi6 don thuan dang phat trién, do cao
khong 16n nhu ngoai bién khoi va chu ky
ngan. Soéng bién sau trén bién Déng
thuong co6 chu ky va do cao lon, dac biét
trong cac dot gi6 mua Pong Bic (gid
chudng) hodc trong cac con bao hay ép
thfip nhiét doi trén thém luc dja Nam Bo.

Pé danh gia tong thé hién trang
trong ving nghién ctru can ¢ cac thong
tin dic ta song trong cac tinh hudng thoi
tiét khac nhau véi cdu tric dia hinh day,
bo hi¢n trang. Phuong phap thuong dung,
it tbn kém va cho két qua bao dam 1a két
hop tng dung mo hinh toan va do dac trén
hién truong trong do:

- S6 liéu do dac dung dé hiéu chinh
thong s6 mo6 hinh, co s& dir liéu
nhap va dé kiém dinh chat luong
sO liéu tinh toan mo phong dy bao
bang mo hinh toan;

- S6 liéu tinh toan bang md hinh
toan s€ dugc st dung dé dac ta
song cho céc trang thai thoi tiét,
trén pham vi toan vung nghién
ctru va lan can thong qua céc thuc
nghiém sb.

D6 1a phuong phap dugc chon dé
nghién ctru song tai vung nghién clru va
lan can.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Phwong phip tiép cin

> Phan tich céc tai liéu hién co dé
chon phuong phdp va moé hinh nghién
ctru, 1ap co s dir liéu lién quan dén vung
nghién clru va cac doi tugong nghién cuu;

> Ké thira cac nghién ctu da co,
ti€p tuc cap nhat nang cap cong nghé va
cac co s¢ dir liéu de tich hop quy trinh
nghién ctru to1 uu.

> Ung dung cic mo hinh toan vé
pho song khong o6n dinh két hop véi cong
ngh¢ GIS dé md phong va du bdo tac
dong cua song.

2.2. Quy trinh nghién ctru
Quy trinh tinh séng gém 6 budc:
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e Budc 1: Phan tich tong quan vé
song tai vung du an va lan can;

e Budc 2: Chon mo hinh tinh toan
thay luc so.

M6 hinh thay luc sb phéan tir hitu
han tich hop MIKE21/3 COUPLED
MODEL FM sé& duoc st dung dé tinh
song c6 tinh dén anh huong ciia dao dong
triéu, gid va dong chay. Viéc st dung mo
hinh thity dong luc sé phan tir hitu han tai
day s€ cho phép nang cao do phan giai
theo phuong ngang dé mo phong xap xi
cac dudng bd quanh co, cong trinh bén
cang (dac biét tai khu vuc Con Dao)...
Day la m¢t md hinh thuy luc s6 da duoc
thuong mai héa va da duoc kiém dinh
chit ché v& mit hoc thuat va ung dung
thuc té rong rai & Viét Nam va thé gi6i.

e Budc 3: Xay dung céc co s¢ dir lidu
tuong thich véi mdé hinh MIKE
21/3.

e Bu6c 4: Hiéu chinh thong s6 mo
hinh va céc co s¢ dir li€u nhap qua
cac thuc nghiém sb tri va nghiém
chimg sb liéu song tinh toan va thuc
do tai vung nghién cuu.

e Bude 5: Chay céc thuc nghiém s tri
ung voi dia hinh hién trang, khai
thac sd liéu, dong goi va phan tich
két qua tinh toan tuong tmg.

e Budc 6: Tich hop cac két luan va
kién nghi.

2.3. Xay dung mo hinh tinh toan

2.3.1. Pham vi khong gian vung tinh
toan song

Con Dao 12 mdt huyén ddo thudc
tinh Ba Ria - Viing Tau. Ché d6 song &
day do ché d6 song Bién Pong xac dinh.
Viéc xay dung nhiing phuong phép hién
dai tinh song gi6 doi hoi chi tiét mo hinh

hoé toan hoc tir sy xuét sinh, phat trién,
lan truyén va bién dang song trén mit cac
thuy vuc trong nhitng diéu kién tua dung,
dén tong hop nhitng quy luat khi hau, gip
thiy trong nhimg diéu kién hinh thanh
song khac nhau ¢ ting vung dai duong,
bién va déi bo.

Véi nhan thic néu trén, dé dinh ra
pham vi khong gian 1ap mo hinh toan
nghién ctru song cho viung Con DPao, tic
gia xac dinh dya vao cac can ctr thuc tién
va hoc thuat nhu sau:

- Chiing ta d& dang nhan ra thuc té 1a
song trén ving nghién ctru do 5 co ché
sinh ra: (1) gi6 thoi trén mat; (2) tuong
tac v6i dong chay; (3) thay doi do sau
cdt nudce do dao dong triéu; (4) Cac co
ché khiic xa, nhiéu xa va tan xa song
trén nudc ndng va cic cau trac duong
bo, cong trinh; (5) sy cudng buc cua
song bién Pong trén cac bién mo. Mo
hinh phan anh dung ban chét vat 1y
song & day 1a mo hinh tinh dén tuong
tac song voi dao dong myc nudc va
dong chay (do triéu la chinh). Do vay,
pham vi khong gian va ludi tinh song
phai khop véi ludi tinh dong chay va
muc nuoc.

- Vung nghién ctu c6 dia hinh day bao
gém cac bai tridu, co bién do dao dong
do sau do thuy triéu rat I6n, do do vi
tri dat bién mién khong gian mo phong
song tai ddy can duoc mo rong dé dam
bao tinh lién tuc cta qua trinh thuy
dong lyc hoc trén toan vung, ddm bao
két qua tinh séng tai ving nghién ciru
co du dd tin cay va tinh khach quan
can thiét.

- Cac doan bién duogc dat tai cac vi tri
gan véi bién ty nhién va gan céc tram
do cic yéu t6 Khi twong- Thuy-Hai
van, cho phép chiing ta giam thiéu anh
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hudng cua cac sai s do chu quan khi
xac 1ap céc co s¢ dir liéu bién mo va
quan trong nhat la dé€ don gian hoa
viéc xac 1ap cac co s¢ dir li¢u bién md
nay voi cac dir li¢u Khi tuong, Thuy-
Hai van hi¢n co.
2.3.2. Bién Khi twong-Thiiy-Hdi Vin
Bién Khi tuong-Thuy-Hai vin dé
tinh song tai ving nghién ctru bao gom:
(1) Trudng gid trén mit bién trén
pham vi toan mién tinh.
(2) Song tdi1 trén cac doan bién mo
cua mién tinh.
(3) Truong dong chay va muc nudc
trén toan vung tinh song.
Phén tich cac co ché anh hudng dén
song tai vung nghién ctru cho thay:
Gi6 tai chd 1a yéu t6 quan trong nhat
xac dinh 1én ché d song tai vung nghién
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Hinh 7: Truong gi6 Biéﬁ Pong trong mua
Dong Bac

clru va lan can. Nam trong ving khi hau
nhiét d6i gi6 mua v6i mua gié Pong Bic
va mua gi6 Tay Nam d3 bién tinh. Do vi
tri dia ly dédc biét cia vung nghién ctru nén
co s& dir liéu bién gié trén mat bién duoc
trich ra tr m6 hinh khi tuong ECMWF
trong moé phong tinh toan song tai vung du
&n bang md hinh MIKE 21/3 Coupled FM
Model.

Anh huong cia dong chay va muyc
nudc lén song dugce tich hgp trong md
hinh MIKE 21/3 Coupled FM Model voi
bién muc nudc trén cac doan bién.

Nhu vay, ta c¢6 2 truong hgp nghién

ctru tinh todn song tai vung nghién ctru la:

1. Séng trong mua gi6 Pong Bic
thang 11 nam 2017;

2. Song trong mua gi6 Tay Nam
thang 8 nam 2017.
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Hinh 8: Trwong gi6 Bién Péng trong mua
Tay Nam
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2.3.3. Lwdi tinh va cdc co so dir li¢u bién
cirng trén luwdi tinh song

Lué6i tinh phan tir hitu han va co so
dir lidu (co so dir liéu) bién cimg bao gdm
duong bo, dia hinh day va vi tri dat cac
bién mé dé chay mo hinh MIKE 21/3
Coupled Model FM. Céc co s¢ dir liéu
bién ciing dugc tich hgp dudi dang t€p co
s& dir liéu DEM trén cac nut ludi tinh theo
chuain moé hinh MIKE 21/3 Coupled
Model FM.

V6i pham vi nghién cau va tinh
toan da chon, ta nhan thay:

- Tai ving nghién ctu va lan can da co
sb liéu quan tric thay, hai van, khi
tugng cua cac tram Quéc gia... nén
viéc thu thap va xay dung co s& sb
liéu dau vao co thuan loi.

- K& thira duoc mét s6 s liéu khao sat
dia hinh tai cac khu vuc lién ké ving
nghién cuu, thuan lgi cho cong tac lap
co s dir liéu bién cing thoa mén céc
tiéu chuan mé hinh thay lyc sé.

- Ngoai tai liéu khao sat dia hinh tai khu
vuc nghién ctu, chang téi con thu
thap b6 sung s6 liéu dia hinh cho toan
mién tinh tir cac dé tai, dyu an da thu
thap dugc cua Vién Khoa hoc Thuy
loi Mién Nam, Vién Ky thuat Bién.

Tiéu chi dé xac dinh d6 phan giai cho ludi
tinh bao gom:
1. Tai vung nghién ctru va lan can, do
phan gidi ludi phai du cao dé ting
dd chinh xac cho cac két qua tinh
toan;
2. S phan tir thude ludi tinh phai toi
thicu dé giam thoi gian tinh toan;
3. Luéi tinh phai cho két qua 6n dinh
va phu hop véi so li€éu do dac.

Day 1a bude cong tac c6 y nghia quan
trong doi vaéi két qua nghién ctru song.

Két qua xay dung ludi tinh phan tir
hiru han va tich hop co s¢ dit liéu DEM
trén hinh 9, 10 va 11. Ludi tinh nay c6
11015 phan ttr va 5753 nat. Cac thudc tinh
cta ludi nay can phai hiéu chinh va kiém
tra bang cac thuc nghiém sé tri dé danh
gia, khao sat:

(1) Toc d9 tinh toén;

(2) D6 6n dinh cia ludi tinh va cac
co so dir 1liéu kém theo;

(3) P6 chinh xac cua két qua tinh
toan.

Két qua xdy dung ludi tinh va s
hoa dir li¢u bién ciing 1én ludi tinh dugc
trinh bay trén cac hinh theo sau.
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Hinh 10: M6 hinh luoi léng duwoc thuc hién tai khu viee Con Pdo.
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Hinh 11: Co s¢ dit lieu DEM cho toan khu viee Con Bdo.

2.4. Hiéu chinh cac théng sé6 mé hinh

Viéc higu chinh thong s cho mé
hinh ¢6 y nghia quyét dinh cho cac budc
tinh toan tiép theo, nén nhom tac gia da
tién hanh hiéu chinh, nhu sau:

e Hiéu chinh cic thong s6 tai 2 khu
vuc 1a bo bién tinh Ba Ria - Viing
Tau va khu vuc Con Pao voi muc
tiéu chinh xac cac co so dir liéu
d4u vao cho qua trinh tinh toan
pho song tai viing nghién ctru.

e Bién cing va ludi tinh toan cuc
va tai vung nghién ctru sau khi da
hi€u chinh va tich hop vao ludi
tinh nhu hinh 9.

e Vong hi¢u chinh nay s& st dung
b sb liéu thyc do vao thang 8
nam 2017.

e Bién long dugc chon la muyc
nudc tai 5 doan noi lién qua cac

eo bién cua ,bién Poéng, bao gdm:
bién phia Bac, phia Doéng, Dong
Bac, BDong Nam va phia Nam.

e Cac thong sd can hiéu chinh bao
gom:

- Luéi tinh va sb ligu dau vao cua
bién ran tai cac khu vuc do dia
hinh thua hodc khong co.

- Cac théng s6 méd ta mdi twong
quan vé tri sO myuc nudc va do
léch pha triéu tai cac doan bién
myuc nudc trén bién Pong (la
nhiing noi dung bang trieu dé
tinh toan).

- Céc thong s6 mé hinh s6 nhu: hé
s0 nham day; hé so tan xa roi trén
pham vi toan vung tinh toan.

- Buée tinh, hé s CFL (Courant-
Friedrich-Lévy) va thong so cho
ludi phan tur hitu han.
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2.5. Kiém dinh mé hinh

Time Series

Time series locations

|
®

@] alx Cancel

x [deg] y [deg] —
117.7394052451 | 211483270317 Help
117.2357495981 |13.88728141048

113.2804470062 |6.794141005957
106.28123921 |2 806867109918
101.8162235765 [9.312419256087
108.1279765935 | 7.927366218516
111.737508752 |11.49492707287
112.3251070103 | 15.56614357724
110.14255591935 17 244955744
108.3798044185 10

FEEREE R

=

[ Keep time series locations

(o show markers on chart

Extract raw values A

(] Convert extracted values to UBG units

an

000:00 01/0872017 Time S1p 001744
Hinh 12: So d6 vi tri cdc tram dwoc kiém dinh song giita Wave Watch 1l va mé hinh bién Dong
do nhom tac gia (ICOE) phat trién trén nén tng dung MIKE.

3.0

00 e ! ] —
02/08 03/08 04/08 05/08 06/08 07/08 08/08

—ICOE1 ICOE2 ——ICOE2 ICOE4 ——ICOE5S ——ICOE® ——ICOE7 ICOE8 ICOE 9 ICOE 10
4 NOAA1 m NOAAZ A NOAA3 X NOAA4 f NOAAS @ NOAAG + NOAA7 = NOAAS8 = NOAAS & NOAA10

Hinh 13: So sanh dg cao song c6 nghia tai cac diém trén bién Pong gitta mé hinh
WAVEWATCH 111 va mé hinh bién Péng trén MIKE do nhém tac gia (ICOE) thuc hién.
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Trong kiém dinh nhom tac gia thuc
hién cac so sanh qua hai vong. Vong 1, dir
liéu do cao song nghia s€ dugc kiém dinh
véi s6 litu tr md hinh toan cau
WAVEWATCH III tai 10 diém rdi rac
khip khu vuc bién Pong nhu trong Hinh

12. Két qua tir mo hinh luéi tinh toan bién
Pong do nhom tac gia phat trién s& duoc
ky hiéu 1a ICOE khi so sanh véi két qua
thu thap tir mé hinh NOAA. Két qua kiém
dinh duoc trinh bay tr Hinh 13 dén
Hinh 23.

0.5

11/01

0.0

03/08 04/08 05/08 06/08 07/08 08/08 09/08 10/08

——NOAA 1

12/08 13/08

m‘___/—_—\

14/08 15/08

16/08 17/08 18/08 15/08 20/08 21/08

ICOE1

Hinh 14: So sanh do cao So'ng co nghia tqi vi tri 56 1 gitta mé hinh WAVEWATCH va mé hinh
bién Pong trén MIKE do ICOE thyc hién.

0.0

03/0B  04/08 0508  06/08  07/08  08/08  09/08  10/08  11/08
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,——____“-m_,/

12/08

13/08  14/08  15/08  16/08  17/08  18/08  19/08  20/08  21/08

ICOE2

Hinh 15: So sanh dé cao So'ng co nghia tai vi tri 562 gitta mé hinh WAVEWATCH va mé hinh
bién Pong trén MIKE do ICOE thyc hién.
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1.0
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14/08 15/08 16/08 17/08 18/08 15/08 20/08 21/08

ICOE 3

Hinh 16: So sanh dé cao So'ng co nghia tqi vi tri 56 3 gitta mé hinh WAVEWATCH va mo hinh
bién Dong trén MIKE do ICOE thyc hién.

0.0

03/08 04/08 05/08  06/08 07/08  08/08 09/08 10/08 11/08

—— NOAA 4

12/08  13/08

14/08 15/08 16/08 17/08 18/08 19/08 20/08 21/08

ICOE 4

Hinh 17: So sanh do cao So'ng co nghia tqi vi tri 56 4 gitta mo hinh WAVEWATCH va mo hinh
bién Bong trén MIKE do ICOE thuc hién.

262

VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2

021-2022

20
15
/

10 /\J
o \_’\_.—-"\/ = T
0.0 ! . 1

03/08  04/08  05/08  06/08  07/08  ©08/08  09/08  10/08  11/08  12/08  13/08  14/08  15/08  16/08 17/08

——NOAA 5 ICOE 5

18/08  19/08  20/08  21/08

Hinh 18: So sanh dg cao séng c6 nghia tai vi tri sé 5 gitta mé hinh WAVEWATCH va mé hinh

bién Dong trén MIKE do ICOE thyc hién.
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Hinh 19: So sanh dg cao séng c6 nghia tai vi tri sé 6 gitia mé hinh WAVEWATCH va mé hinh

bién Dong trén MIKE do ICOE thyc hién.
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Hinh 20: So sanh dj cao séng cé nghia tai vi tri s6 7 giita mé hinh WAVEWATCH va mé hinh

bién Dong trén MIKE do ICOE thyc hién.
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Hinh 21: So sanh dg cao séng c6 nghia tai vi tri sé 8 gitia mé hinh WAVEWATCH va mé hinh

bién Péng trén MIKE do ICOE thuc hién.

20 ‘
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Hinh 22: So sanh dj cao séng cé nghia tai vi tri s6 9 giita mé hinh WAVEWATCH va mé hinh

bién Péng trén MIKE do ICOE thuc hién.

VIEN KHOA HOC THAY LGI MIEN NAM

263



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022
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Hinh 23: So sanh do cao song c6 nghia tai vi tri 6 10 giita mé hinh WAVEWATCH va md hinh
bién Pong trén MIKE do ICOE thyc hién.

Vong 2, }(ét qua tinh toan tr md
hinh s€ dugc kiém dinh vo1 dir 1liéu do dac
ngoai thuc dia tai vi tri (107.072255,

10.196216) theo kinh vi do hay
48N(727019, 1127834) theo toa d) UTM.
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Hinh 24: So sanh dj cao song co nghia (m) gitta mé hinh MIKE voi dit liéu thuc do.
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Hinh 25: So sanh chu ky song gitta mé hinh MIKE voi dit liéu thuc do.

3. KET QUA TINH TOAN

Sau khi hiéu chinh cac thong s6 dau
vao cho hinh, nhém tic gia da tién hanh
chay mo hinh trong diéu kién thoi tiét
khac nhau tng véi gié mua Pong Bic va
Tay Nam. Thoi gian m6 phdng mo hinh 1a

thang 8/2017 va thang 11/2017 thang (mdi
dang thoi tiét 1a 1 thang), do gian cach
thoi gian 13 1 gio. Két qua dugc trinh trén
cac bo ban d6 truong song tai ving dy an
va lan can tai cac thoi diém quan trong
trong mot chu ky triéu.

264

VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

Hinh 26: Trueong song Ky triéu cuong théi — prin 27: Truong séng kp tridu cuong thoi diém
diem chan trieu tai Con Dao vao mia gio Tay  ginh triéu tai Con Dao vao mila gié Tay Nam
Nam (thang 08/2017) (thang 08/2017)

Hinh 28: Trueong song kp tridu cuong thoi  Hink 29: Truong song Ky trieu cuong thoi diém
diém triéu dang tai Cén Pao vao mlia gi6 Tay ~ trieu ruttai Con Dao vao mua gio Tay Nam
Nam (thang 08/2017) (thang 08/2017)

Tk omsmo eE e mE €W wET o we s =T ke S mm o wem me
i

Hinh 30: Truong song ky triéu ki¢t thoi diém  Hinh 31 Truwong song ky triéu ki¢t thoi diém
chén triéu tai Cén Pao vao mua gié Tay Nam  dinh trieu tai Céon Dao vao mua gié Tay Nam
(thang 08/2017) (thang 08/2017)

WeiE wem | vaE | mE e e Wh tmE e edswem o ek owme ma wem o wmowe e

Hinh 32: Truong song ky triéu Kigt thoi diém  Hinh 33: Truong song ky triéu kiét thoi diém

triéu dang tgi Cén Pao vao triéu rit tai Cén Pdo vao
mua gi6 Tay Nam (thang 08/2017) mua gi6é Tay Nam (thang 08/2017)
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e 064D 0G4S 1GS0 1055 WAGD 0665 1870 10675 10980 d6a3 10600
o )

Hinh 34 Truong song ky triéu cuong thoi  Hinh 35: Truong song ky triéu cuong thoi diém
diéem chan trieu tai Con Dao vVao dinh trieu tai Con bao vao
mua gio Pong Bac (thang 11/2017) mua gio Dong Bac (thang 11/2017)

aet |
e
e |-
am

Ga0 63 A0GEE WGES 0660 0G5 0620 WGIG  WGSD  H0GLEE  A06db
e

B I e e

Hinh 36: Truong song ky trieu cuong thoi ~ Hinh 37: Tru'ang song ky trieu curong thoi diém
diém trieu dang tai Cén Pdo vao trieu rut tai Con Pao vao
miia gié Pong Bdc (thang 11/2017) miia gié Pong Bdc (thang 11/2017)
Hinh 38 Trwong song ky tridu klét thoi diém  Hinh 39 Truong song ky tridu kiét thoi diém
chan triéu tai Cén Ddo vao dinh triéu tai Con Pao vao
mila gié Péng Bdc (thang 11/2017) mila gié Péng Bdc (thang 11/2017)

L

w0 feds 0880 TGSy MEGD 10685 1087Y  IGEdS 08B0 1082 10Geo

WE4 TGedAs GBS WS WBSED RS WA MGG WRAD 106 10850 Sl
el

Hinh 40: Truong song ky trieu kiét thoi diém  Hinh 41: Trwong s6ng ky trieu kiét thoi diém
triéu dang tai Cén Pao vao mia gié Péng Bdc trieu rit tai Con Dao vao
(thang 11/2017) mua gio Dong Bac (thang 11/2017)
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Bdng 1. Vi tri cdc diém phan tich séng ven bo khu viee Cén Pdo

Vi tri Kinh dd Vi do
Hon Ba A 106.5688 8.633389
Miii C4 Mép 106.6145 8.638026
Hon Ba B 106.5379 8.663414
Bén Dam 106.5712 8.652294
Bai Nhat 106.5958 8.641366
Bii Ong Pung 106.5835 8.710971
Dam Trau 106.6175 8.736407
Hon Ba C 106.5489 8.641098
Hon Bay Canh A 106.6820 8.675645
Hon Bay Canh B 106.6644 8.661012
Bii Hang Doi 106.6176 8.682368
Hon Bay Canh C 106.6904 8.658575
Con Son B 106.6684 8.743265
Con Son D 106.6442 8.759497
Miii Tau 106.6605 8.690724
Con Son A 106.6443 8.720705

Con Son D
4

N . ‘Cc‘)n Son B
bam Trau d 7
Coén,Son A
" F 4
Bai Ong Bung d
Mai Tau
£
Bai Hang Do d
. . Hon Bay Canh A‘
IS () B ¢ gHon Béy‘Canh B
y ; Hon Bay Canh €
Bén Bam a6 el
ai Nha
‘Hc‘m Ba.C < P §
HonBa A% Mi C& Map

Google Earth

A
N
10 km

Hinh 42: Vi tri cac diém phan tich song ven bo khu viee Con Pdo.

Duya vao thong tin ctia ham phan b tan suat cua d cao song co nghia va chu
mat do xac xuat Hinh 43 va 44, cac gia tri  ky s€ duogc tinh theo phuong phap MLE.
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Bang 2 dén Bang 5 trinh bay gié tri do cao
song c6 nghia va chu ky song tmg véi tan
xuat thiét ké 1%, 2%, 5%, 10%, 50% va
99%. Déi voi chu ky song, cac tdn suit
ké 1%, 2%, 5%, 10% s& ung voi

thiét

ngoai khoang gia tri nhu dugc trinh bay &
Bang 4, Bang 5 va Bang 6. Riéng dbi voi
tan suét thiét 50% va 99%, chu ky séng sé
nam trong khoang gié tri nay.
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Hinh 43. Ham mdt d¢ xac xuat cua do cao song co nghia (m) tai vi tri cdc diem phan tich song

ven bo khu viee Con Dao.
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Hinh 44. Ham mdt dé xdc xudt cia chu ky séng (s) tai vi tri cdc diém phan tich séng ven bo khu
vue Con Pdo.

Bdng 2: Gid tri thong ké tan sudt dé cao séng cé nghia (m) tai 8 diém ddu séng ven bo khu viee

Cén Pao.
TAn Do cao ’s()ng ¢6 nghia (m) ] ]
suhst | HOnBa| MiiCa |HonBa Bén Béi Béi Ong bam Hon Ba
A Mip B Pam | Nhat Pung Trau C

1% 1.40 1.14 1.29 0.16 1.12 0.87 0.97 1.00

2% 1.29 1.05 1.19 0.14 1.03 0.80 0.90 0.92

5% 1.13 0.92 1.04 0.13 0.90 0.70 0.78 0.81

10% 0.99 0.81 0.91 0.11 0.79 0.61 0.69 0.71

50% 0.54 0.44 0.50 0.06 0.43 0.34 0.38 0.39

99% 0.07 0.05 0.06 0.01 0.05 0.04 0.05 0.05
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Bdng 3: Gid tri thong ké tan sudt dd cao séng cé nghia (m) tai 8 diém cudi séng ven bor khu vue

Con Dao.
. P9 cao song cé nghia (m)
Tan ]
suat | Hon Bay Hon Bay |Bai Hang| Hon Bay Con Con | Mii | Con
Canh A Canh B Doi CanhC | SonB | SonD | Tau | Son A

1% 1.44 0.87 0.78 1.57 2.20 196 | 169 | 124
2% 1.33 0.81 0.72 1.44 2.03 181 | 156 | 1.14
5% 1.16 0.71 0.63 1.26 1.78 158 | 1.36 | 1.00
10% 1.02 0.62 0.55 1.11 1.56 139 | 119 | 0.88
50% 0.56 0.34 0.30 0.61 0.85 0.76 | 0.65 | 0.48
99% 0.07 0.04 0.04 0.07 0.10 0.09 | 0.08 | 0.06

Bdng 4: Gid tri thong ké tan sudt chu ky séng (s) tai 5 diém dau séng ven bo khu viee Con Do

Tin Chu ky séng

suat | HonBaA | MiaiCaMap | HonBaB Bén Pim Bai Nhat
1%| 02 | 76 | 02 | 69 | 02 | 69 | 02 | 55 | 02 | 81
2%| 03 | 71 | 03 | 65 | 03 | 65 | 02 | 51 | 04 | 75
5%| 02 | 81 | 02 | 74 | 02 | 74 | 01 | 58 | 02 | 86

10%| 07 | 57 | 07 | 52 | 07 | 52 | 05 | 41 | 08 | 61

50%| 18 | 39 | 16 | 36 | 16 | 36 | 13 | 28 | 19 | 41

99%| 02 | 76 | 02 | 69 | 02 | 69 | 02 | 55 | 02 | 81

Bdng 5: Gid tri thong ké tan sudt chu ky séng (s) tai 5 diém giita séng ven bo khu viee Con Dao

Tan Chu ky séng
suiit | Hon Bay Canh A [Hon Biy Canh B| Bai Hang Doi [Hon Bay Canh C| Cén Son B
1%| 0.3 10.7 0.2 7.3 0.2 7.8 0.3 8.3 0.3 9.1
2%| 0.5 9.9 0.3 6.8 0.3 7.3 0.4 7.7 0.4 8.5
5%, 0.2 11.3 0.2 7.7 0.2 8.3 0.2 8.8 0.2 9.7
10%| 1.0 8.0 0.7 55 0.8 5.9 0.8 6.2 0.9 6.8
50%| 2.5 5.5 1.7 3.7 1.8 4.0 1.9 4.2 2.1 4.6
99%,| 0.3 10.7 0.2 7.3 0.2 7.8 0.3 8.3 0.3 9.1
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Bdng 6: Gid tri thong ké tan sudt chu ky séng (s) tai 6 diém cudi séng ven bo khu viee Con Pdo

Chu ky séng
Bii Ong Pung | Pam Trau | HOn Ba C | Con Son D | Miii Tau | Cén Son A
1% | 0.2 79 | 02|81]02|69|03]|85]|02|81|03] 10.0
2% | 0.3 74 | 04 |75|03|65|04]|79[04|76|04]| 94
5% | 0.2 84 | 02|86|02|74|02]90]|02|86]|02] 107
10% | 0.8 60 |08 |61 |07 |52|08)|64|08|61]|10]| 75
50% | 1.8 40 |19 | 41|16 |35 | 20| 43 |19|42|23]| 5.1
99% | 0.2 79 | 02|81]02|69|03]|85]|02|81|03] 10.0

Tan suat

Biéu do hoa song tai Han Bay Canh B[ gm0z Biéu db hoa song tai Hon Bay Canh C| gm0

(Ven bey khu viye Con Dao)
o

Biéu dé hoa séng tai Hon Bay Canh A| ok

Biéu dd hoa song tai Mii Tau
(Ven b khu virc Con Bao)
o

Biéu dé hoa song tai Bai Nhat
(Ven bor khu vyrc Con Bio)
a

Biéu d6 hoa song tai Bén Bam
(Ven bor khu vyrc Con Bio)
a
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Biéu dd hoa song tai Con Son A [ s

Biéu dé hoa séng tai DAm Trau
(Ven bo khu vuc Con Dao)
a

180
Biéu d hoa séng tai Hon Ba C
(Ven bo khu vuc Con Bao)

a

4. KET LUAN

— KIEN NGHI

Bai b4o nghién ctru séng ven bo khu
vuc huyén Con Dao thudc tinh Ba Ria —
Viing Tau trén mo hinh toan MIKE21.

Con Dao 1a huyén dao nim vé phia
bién khu vuc Nam B9, chiu anh huong
ctia ché do thuy dong luc Bién Pong. Dé
tai d3 st dung bdo mo hinh MIKE21 dé
nghién cuu ché do song ven bo tai khu
vuc ndy. Bang cach thu thap dir liéu, sb

Biéu d6 hoa séng tai Cén Son B oo
(Ven bor khu Vu’c Con Bao)

Biéu d6 hoa song tai Hon Ba A
(Ven b khu vire Con Béo)
o

Biéu db hoa séng tai Cén Son D [gm-o os

180

Biéu d6 hoa séng tai Hon Ba B
(Ven bo khu vuc Con Bao)
a

li¢u dia hinh, thuy — hai van cua céac dé tai,
du an da thyc hién cua nhiing co quan,
don vi nghién ctru uy tin nhu Vién Khoa
hoc Thuy lgi Mién Nam, Vién Ky thuat
Bién, cic co quan quan Iy nha nudc tai dia
phuong vung nghién ctru; nhom tac gia da
xtr 1y, chuan hoa bd sb litu dua vao
MIKE21 dé nghién ctru tinh toan song ven
bo vung nghién ctu thong qua 2 vong
nghiém ngdt. Sau khi hi¢u chinh, kiém
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dinh m hinh cho két qua kha phu hop véi
s0 liéu khao sat thuc te.

Két qua cho ching ta bo dir liéu vé
truong song vung nghién ctru va lan can.
Ddng thoi phén tich nhitng dir liéu, s liéu
co ban cuia song nhu chiéu cao séng, chu
ky song, huéng song. Nhitng sb liéu, dir

TAI LIEU THAM KHAO

lidu nay co thé sir dung trong nghién ctru
co ban cho khu vuc va lam dir lidu dé
nghién cuu tinh kha thi ctia nhitng du an
vé cong trinh bén cang, cong trinh bién,
cong trinh bao vé bo, cong trinh gidm
song, c6ng trinh neo dau tau thuyén tranh
tra béo,... va phuc vu nhimg nghién ctru
chuyén siu vé bién dao.

1. DHI (2009). MIKE21/3 Coupled Model FM. User Guide.
2. DHI (2009). MIKE21/3 Coupled Model FM. Hydrodymamic and transport module.

Scientific documentation.

3. DHI (2009).
documentation.

4. DHI (2009).
documentation.

5. DHI (2009).
documentation.

MIKE21/3 Coupled Model
MIKE21/3 Coupled Model

MIKE21/3 Coupled Model

FM. Mud transport module. Scientific
FM. Sand transport module. Scientific
FM. Spectral wave module. Scientific

6. Béo cdo tong két du an “Thiét 1ap hanh lang bao vé bd bién tinh Ba Ria - Viing Tau”, 2018.

. Nguyén Hitu Nhan (2009). Bao cao tong két dé tai cip bo “Xay dung phan mém va hé co s&
dir lidu dy béo song bién ven bo va cira song Nam Bo”.
. Nguyén Thé Bién, Nguyen Hiru Nhan, L€ Ngoc Diép (2010). Bao cdo tong két dé tai

“Nghién ctu danh gia tong thé hién trang xo01 16 - bdi lap ving ven bién tir Viing Tau dén
Binh Chau va dé xuat cac giai phap khac phuc”.
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DPANH GIA PQ CHINH XAC THANH LAP BAN PO DIA HINH
TREN CO SO DU LIEU ANH TU THIET BI DJI PHANTOM 4 RTK

Evaluate the accuracy of topographic mapping based on image data from dji
phantom 4 RTK device

Nguyén Viin Hoang, Huynh Thi Kim Nhan
Viéen Khoa hoc Thuiy loi mién Nam
Email:htknhan12091996 @gmail.com

TOM TAT: Cdc mdy bay khéng nguoi lai (UAV - Unmanned Aerial Vehicle) co nho véi chi
phi thdp, chat lwong va mite dé san sang vé dir liéu, dé linh hoat cao 1a mét cong cu dac biét
hizu ich trong cong tac khao sat, Idp ban do. Trong bai bao nay, dir lidu cao toa dé diém kiém
tra ciia phép do khdng anh ¢ d cao 150m tir thiét b DJI Phantom 4 RTK duwoc so sénh véi dir
liéu do bang mday toan dac dién tir. Két qud cho thdy sai sé trung binh binh phwong (RMSE) cua
toa do mat phang cdc diém kiém tra giza hai két qua do theo hurdmg X va huong Y lan heot 13 +
0,267 m, 0,308 m. Két qud tinh todn RMSE theo cao dé 1a +0,140m, cho thdy cao toa dé do
giita phép do khéng danh va toan dac ¢6 mirc dg phi hop cao. Do dé, phép do khong anh tir thiét
bi Phantom 4 RTK c6 thé duoc ap dung hiéu qua cho viéc khdo st va ldp bdn do dia hinh.

Tur khoa: Bdn do dia hinh, Phantom 4 RTK, phép do khéng anh, trdc dia, UAV.

ABSTRACT: The small unmanned aerial vehicles (UAV) with low cost, high quality and
availability of data, and high flexibility are a particularly useful tool in surveying and mapping.
In this paper, the check point elevation data of the aerial measurement at 150m altitude from
the DJI Phantom 4 RTK instrument is compared with the data measured by the total station.
The results show that the root mean square error (RMSE) of the plane coordinates of the test
points between the two results measuremnts in the X and Y directions is + 0.267 m, £0.308 m,
respectively. The result of RMSE calculation by altitude is £0.140m, showing that the altitude,
coordinate measurement between aerial and total station measurements has a high degree of
agreement. Therefore, aerial measurement from the Phantom 4 RTK instrument can be
effectively applied to topographic surveying and mapping.

Keywords: Topographic maps, Phantom 4 RTK, aerial measurements, geodetic, Unmanned
Aerial Vehicle.

Mic du da c6 mot sé nghién ciu vé
thanh 1ap ban do dia hinh sir dung dir liéu
anh chup tir thiét bi bay khong nguoi lai
(UAV - Unmanned Aerial Vehicle) nhung

1. PAT VAN PE

~ Ban do dia hinh Ia mot dang d6 hoa
thé hién chi tiét va chinh xac cac dac diém
van hoa va tu nhién trén mat dat nhu ho

sudi, dap, dam lay, dudng va dudng mon,
cac toa nha, tham thuc vat, khu bao ton
thién nhién va lam nghiép. Theo Farlex
2012, mot ban d6 dia hinh thé hién do cao
$0 Véi myc nuéc bién va cac dac diém bé
mat cua dat. Piéu quan trong trong ban dd
dia hinh la ndi dung théng tin va d6 chinh
xac hinh hoc (Jacobsen K., 2002).

méi quan tdm chinh I nhitng cudc diéu tra
trén khong boi UAV da chinh xac dé duoc
sir dung cho cdng tac thanh 1ap ban db dia
hinh. Do dé, can ¢ nhiing nghién ctu danh
gia d6 chinh xé4c ban d6 dia hinh thanh lap
tir dir liéu cua cac thiét bi bay khong ngudi
lai dé tao ra nhitng san pham c6 chi phi
thip ma van dam bao dwoc d6 chinh xéc.
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2. PHUONG PHAP NGHIEN CUU
2.1. Khu vec thuc nghiém

Doi tuong khao sét 1a Vién Khoa
hoc Thay lgi mién Nam (658 V& Van
Kiét, Phuong 1, Quan 5, TP. HCM). Khu

vuc da dugc chon lam truong thir nghiém
vi kich thudc nhé véi mot mat bang co
dién tich 0,216 ha, va su hién dién cua cac
yéu té khao sat & cac cap do khac nhau
(Hinh 1).

(b)

Hinh 1: (a) Vién KHTLMN, mdt tién chinh; (b) Anh tryc giao Orthomosaic

2.2. Thiét bi thuc nghiém

Phantom 4 RTK la mét may bay
khong nguoi lai co6 kha nang thuc hién céc
chirc nang 1ap ban d6 chinh xé&c cao. May
bay duoc tich hop DJI Onboard D-RTK™,
cung cap dit liéu cho d6 chinh xac dinh vi
timg centimet khi duoc sir dung vai dich vu
Network RTK hoiac DJI D-RTK 2. Cam
bién chudng ngai vat da huéng dat dugc
théng qua cam bién tam nhin va hong ngoai
cho phép tranh chudng ngai vat thng minh
trong khi bay. Kha nang phat hién va tranh
chudng ngai vat trong pham vi I6n va bao
vé ha canh gitp tang cuong an toan cho
chuyén bay. Phantom 4 RTK duoc trang bi
mot may anh géc rong 24 mm (twong
dwong dinh dang 35mm), gimbal chéng
rung va chinh xac cao, cam bién CMOS 1

inch, man trap co hoc dé mang lai hiéu qua
tot nhat trong phén tich anh trén khong.

Hinh 2: Bg thiét bi DJI Phantom 4 RTK
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Bang 1: Thong s ki thugt ciia DJI Phantom 4 RTK

Pic diém

Thong sé ky thuat

Trong lugng

Kich thudc duong chéo

Tbc d6 bay tbi da

Strc can toc do gio toi da
Thoi gian bay téi da

Nhiét d6 hoat déng

Pham vi d6 chinh xac khi bay

10m/s

Khoang 30 phat
32° dén 104°F (0° dén 40°C)
RTK duogc kich hoat va hoat dong binh thuong:

1.391g (Bao gom Pin va canh quat)
350mm (Khéng bao gdm cénh quat)
50km/h(ché do P); 58km/h (ché do A)

Doc: £0,1m; Ngang: £0,1m

RTK bi v0 hiéu hoa:

Doc: £0,1m (véi dinh vi tim nhin); £0,5m (véi dinh vi GNSS)
Ngang: +0,3m (v6i dinh vi tim nhin); +1,5m (voi dinh vi

GNSS)

2.3. Quy trinh thanh I4p ban dé dia hinh
tir anh chup thiét bi Phantom 4 RTK
2.3.1. Sir dung Phantom 4 RTK chup danh
khu vic thuc nghiém

Str dung thiét bi Phantom 4 RTK bay
chup anh khu vuc thyc nghiém thong qua hé
thong bay tu dong. Trudc khi bay chup,

start

X

pham vi thuc nghiém dugc xac dinh rd
nham thiét ké duong bay hop 1Iy. Pham vi
duong bay bao trum ca pham vi thuc
nghiém. Cac buc anh dwoc chup ké tiép
nhau ludn c6 mot do phi nhat dinh. Do phu
gitra nhitng buc anh ké tiép nhau 1a 70%.
Dtr liéu anh dugc chup & d6 cao bay 150 m.

return

Hinh 3: Minh hoa so d6 bay chup

2.3.2. Thiét Igp diém khéng ché mar dat
(GCP)

biém khong ché mit dat (GCP) la
mot vi tri hoac, doi tuong trén mat dat cé
toa do duoc biét chinh xac. GCP duoc sur

dung dé tham chiéu dia ly chinh xac va
nan chinh hinh anh tir 46 chinh xac twong
dbi tir 1 - 2m dén chinh xéc tuyét ddi 2 -
5cm. Biém khong ché mat dat duoc do
bang phwong phap do GPS tinh va duoc
do bang may thu GPS cua hang Trimble
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loai may R9s. Trong nghién ctru nay, diém
GCP s& duoc danh dau trung véi vi tri dat
tram di dong D-RTK 2. Khi tién hanh bay

chup, cao toa d6 diém khdong ché duoc

khai béo, gilp cong tac nan anh, xir Iy anh

dat do chinh xac cao.

Bang 2: Thong ké cao toa dé diém khong ché mdt dat (GCP)

Toa do
X(m) Y(m)

S6 Tén
TT diém

H(m)

Do cao

Ghi chu

1 JV1 1189172.539 601987.810 2.757

Hé VN-2000 kinh tuyén truc 10545’ mii

chiéu 3*

2.3.3. Xir ly di# ligu d@nh chup bang Agisoft  vao phan mém Agisoft PhotoScan dé xir

PhotoScan
Bo dir liéu anh thu thap duoc dua

l*’

Align Photos

Orthomosaic

ly. Qué trinh xir ly dugc thuc hién theo

trinh tu duogc trinh bay trong Hinh 4.

Digital Surface Mode

Hinh 4: Qua trinh xu ly dir liéu trén Agisoft PhotoScan

Céc buéc tién hanh xur ly anh chup
phuc vu xdy dung mo hinh s6 bé mat
DSM va anh ghép truc giao Orthomosaic:

+ Tién hanh nhap toan bo anh chyp
vao phan mém Agisoft PhotoScan. Nhiing
tdm anh nay co toa do theo toa do cua
tuyén bay dugc thiét ké (hé toa do
WGS-84).

+ Tién hanh qué trinh khop anh va
tao dam may diém day (Dense point
cloud) cho khu vuc thuc nghiém.

+ Tur dir liéu Dense point cloud tién

hanh tao mé hinh sé bé mit (DSM), sau
khi c6 két qua DSM tién hanh tao anh truc
giao Orthomosaic nham tao hinh anh c6
d6 phan giai cao.

2.3.4. Phan tich der ligu

Phan tich dir liéu lién quan dén viéc
phan tich két qua ban db dia hinh thu duoc
tir bo dir anh chup tir Phantom 4 RTK. Sai
s6 vi tri diém do giita binh d6 dia hinh tao
boi dit liéu anh chup so véi két qua do dac
bang phuong phap toan dac dién tir duoc
tinh toan théng qua sai sb trung binh binh
phuong (RMSE - Root Mean Square

276

VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

Error), RMSE do luong mic do sai khac :
gitra hai tap dir liéu. NOi cach khéc, n6 so  tuong tu gitta cao d6 udc tinh tir Phantom
sanh mot giad tri du doan va mot gia tri 4 RTK va dit liéu thuc dia dugc xac dinh
quan st hoidc da biét. Gia tri RMSE cang  dé tra 10i cau hoi nghién ctu.

nho, cac gia tri duoc du doan va quan sat

cang gan. Theo d6, sy khac biét hoic

Khio sat dia hi So sanh tuong
~hao sat dia hinh X ly anh trén Agisoft quan tuyén tinh so
va chyp anh UAV PhotoS “nh litu do dac va k&
Kkhu vire thuc otoScan tao anl 1cu do dac va et
Tt DSM, Orthomosaic qua tur dir liéu
nghiém UAV

Hinh 5: So d@6 thuc hién
3. KET QUA NGHIEN CUU VA pham vi khu vuc thuc nghiém. Mot phan
THAO LUAN mém k¥ thuat quan trac bang hinh anh da
duoc sir dung dé xir ly cac bo anh chyp
truc giao, chuyén thanh dam may diém
. dinh dang 3D. Nhimg diém nay sau do6
Béng cach tai Ién cac hinh anh duoc du’QC SUr dung dé tao ra mo hinh cé quy
chup tur khong trung vao Agisoft, vitricua chiéu dja Iy truc giao (Orthomosaic) va
moi birc anh duoc chup s& dugc hién thi.  mg hinh s§ bé mat (DSM).

Tong cong ¢ 14 tam anh duoc chyp trong

3.1. Két qua md hinh s6 bé mit (DSM)
va anh trwe giao Orthomosaic

/

7 pudsy ywe uell bugr

L

Hinh 6: Cac vi tri anh chup khu vuc thuc nghiém
Két qua tir qua trinh xu 1y trong mém GIS, & nhitng khu vic cao do cang
Agisoft tao nén m6 hinh DSM dugc xuat cao thi ¢c6 mau cang néng va mau cang
dudi dang Geotiff, va dugc thé hi¢n theo lanh cho khu vuc c6 cao do cang thap.
tone mau tor lanh sang noéng trén phan
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Anh tryc giao (Orthomosaic) 14 hinh
anh c6 do phan gidi cao dugc tao thanh
dua trén anh nguén va mod hinh DSM, va
hitu ich khi cAn xem chi tiét cac d6i tugng,
vl do phan gidi khong gian cao
(cm/pixel), anh Orthomosaic mé ta rét tot
khong gian anh dudi dang 2D, do d6 cac
d6i twong trén anh c6 thé duoc quan sat va

phan loai rd rang. Tuy nhién, mé hinh
DSM duoc tao ra tir ddm may diém, do dé
cac 16i va nhiéu hién dién trong ddm may
diém dic s& duoc phéan &nh trong anh tryc
giao. Dt liéu anh truc giao sau d6 dugc
dung cho thanh l4p ban d6 dia hinh trong
nghién clru nay.

Do cao (m)
s Cao: 33.10

- Thép:0.19

Hinh 7: Anh truc giao Orthomosaic va DSM do Agisoft PhotoScan tao ra tir anh chup

3.2. Bin dd dia hinh thanh Igp tir 4nh
chup thiét bi DJI Phantom 4 RTK

Céac ddi tuong dia vat nhu nha cua,
tuong rao, dudng giao thong duoc théng
ké chi tiét dua trén hinh anh tryc quan khu
vuc thuc nghiém. Theo d6, dya trén ban
d6 dia hinh do dac bang may toan dac c6
thé thdy, cac d6i tuong dia vat co kich
thudc nho nhu try dién, ta dién, bién bao
kho nhan biét trén anh truc giao, ddng thoi
cac ddi tuong bi che khuét dudi tan cay
cao khong thé nhan dang trén anh.

Két qua mo hinh s6 bé mat DSM va
Orthomosaic dugc dwa viao phin mém
Global Mapper cho trich xut cao toa do
diém. Theo d0, trén ban d6 dia hinh tao
béi Phantom 4 RTK cao d0 duoc tinh tir
16p phu mit dat, bao gdm cac d6i tuong
trén d6 nhu nha cua, cay, duong x4, v.v...
No6i cach khac, tai cac vi tri co tan cay che
phu, cao d¢ tai vi tri trich Xuét béng chiéu
cao cua tan cdy. Do do, chi c¢6 thé tham
khao dir liéu DSM chup boi UAV tai cac
vi tri thong thoang, day 1a mot han ché cua
1ap ban d6 dia hinh bang anh UAV.
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Hinh 8: (a) Ban do dia hinh tir dit liéu anh UAV', (b) Anh truc giao Orthomosaic;
(c) Ban do dia hinh do dac bang may toan dac dién tir
3.3. Phan tich sai khac két qua do binh  kiém tra, cac diém nay duogc lay tai cac vi
tri ¢b dinh nhu goc nha, goc tudng rao.
Béng cach so sanh toa do cac diém kiém
tra thu duoc tr chup anh UAV véi toa do
thu dugc tr may toan dac, sau do cac
RMSE duoc tinh toan, gia tri RMSE cang

dd dia hinh bing anh UAV so véi két
nho thi d6 chinh x4c cua sb liéu do trén

qua do toan dac dién tir
279

3.3.1. Sai khdc toa dp giiva hai két qua do
Trong phan mém Autocad, mot lisp
tool dugc s dung dé lay toa d§ diém

VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

anh so véi so liéu do toan dac cang cao.

Bang 3 thé hién két qua danh gia RMSE UAV.

Badng 3: Toa do cac diém kiém tra sir dung Phantom 4 RTK va toan dac dién tue

theo toa do giita két qua do toan dac va

DPon vi: met
Phantom 4 RTK Toan dac dién tir Sai khac toa do

STT X1 Y1 X2 Y2 AX (X1-X2) AY (Y1-Y2)
1 1189165579 601999,101 1189165,540 601999,150 0,039 -0,049
2 1189175,641 602001,240 1189175,607 602001,280 0,034 -0,040
3 1189174,816 602004,685 1189174,790 602004,670 0,026 0,015
4 1189179,170 602005,620 1189179,075 602005,599 0,095 0,021
5  1189177,992 602010,361 1189177,970 602010,320 0,022 0,041
6 1189211,615 602014,390 1189211,600 602014,470 0,015 -0,080
7 1189178,523 601993,068 1189178,490 601993,098 0,033 -0,030
8  1189176,462 602002,318 1189176,423 602002,354 0,039 -0,036
9 1189180,383 602008,075 1189180,383 602008,075 0,000 0,000
10  1189196,247 602011,533 1189196,215 602011,464 0,032 0,069
11 1189199,340 601997,526 1189199,294 601997,551 0,046 -0,025
12 1189204,535 601988,823 1189204,535 601988,823 0,000 0,000
13 1189215,277 601991,219 1189215,263 601991,240 0,014 -0,021
14 1189215,510 601990,476 1189215,434 601990,510 0,076 -0,034
15  1189218,378 601977,422 1189218,321 601977,447 0,057 -0,025
16  1189204,296 601974,265 1189204,273 601974,286 0,023 -0,021
17 1189205,062 601970,857 1189205,036 601970,899 0,026 -0,042
18  1189189,568 601967,370 1189189,535 601967,411 0,033 -0,041
19  1189165,918 601969,178 1189165,878 601969,230 0,040 -0,052
20  1189163,044 601995,561 1189163,000 601995,616 0,044 -0,055
RMSE +0,041 0,040

Dya vao Bang 3, c¢6 thé thiy rang +0,040m theo hudng Y. Do léch theo

cac gia tri cua RMSE theo vi d6 va kinh
do gitra hai két qua do. Két qua cho thay
sai s0 RMSE la £0,041m theo huéng X va

huéng X nho nhat 1a 0,000m, 16n nhat la
0,095m, do 1¢ch nho nhét theo huéng Y 1a
0,000m, 16n nhat 1a 0,069m.
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DBUONG V& viN
) K
D Két qua do toan dac dign tir IET

E Két qua tir anh Phantom 4 RTK

Hinh 9: Thé hién dé léch toa d¢ giita hai két qua do

3.3.2. Sai khac cao dj giita hai két qua do

Mot trong nhitng muc ti€u cua
nghién ctru ndy 1a danh gia tiém nang cia
Phantom 4 RTK trong khdo sat, thanh lap
ban d6 dia hinh. Do d¢, 32 diém cao toa
d6 diém kiém tra dugc chiét xudt, sai sb

RMSE duogc tinh toan dat +0,140m, do
léch thap nhat 14 0,00m, cao nhét 1a 0,25m,
ket qua twong ddi cao nhung van ton tai sai
so 16n so véi két qua do toan dac. Luu y
rang cac gid tri cao do duogc chiét xuét tai
cac vi tri thong thoang do d6 khong phan
anh cho toan bo khu vyc thuc nghi¢m.
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Badng 4: Cao do cac diém kiém tra sir dung Phantom 4 RTK va toan dac dién tir

DPon vi: met
Z1 Z2
STT X Y (Phantom 4 RTK)  (Toan dac dién ti) Z1-22
1 1189163.843  601989.026 2,37 2,37 0,00
2 1189164.182 601982.804 2,13 2,31 -0,18
3 1189164.889 601975.489 2,27 2,32 -0,05
4 1189164.996 601980.334 2,20 2,33 -0,13
5 1189165.448 601985.010 2,38 2,50 -0,13
6 1189165.769 601968.124 2,02 2,20 -0,18
7 1189166.445 601982.389 2,37 2,50 -0,13
8 1189166.445 601987.216 2,60 2,57 0,03
9 1189166.875 601963.373 2,20 2,23 -0,03
10 1189168.490 601982.773 2,58 2,66 -0,08
11 1189168.999 601961.093 2,18 2,12 0,06
12 1189171.481 601983.100 2,58 2,82 -0,24
13 1189172.395 601985.530 2,56 2,33 0,23
14  1189173.924 601989.384 2,67 2,67 0,00
15 1189174.593 601984.439 2,57 2,70 -0,13
16 1189175.730 601982.270 2,57 2,82 -0,25
17 1189176.362 601991.670 2,90 2,68 0,22
18 1189176.409 601985.777 2,58 2,80 -0,22
19 1189179.048 601988.680 2,56 2,66 -0,10
20 1189182.304 601989.077 2,37 2,61 -0,24
21 1189183.837 601989.812 2,35 2,57 -0,22
22 1189184.365 601986.003 2,38 2,57 -0,19
23 1189189.606 601990.566 2,39 2,45 -0,06
24  1189190.838 601961.335 2,18 2,12 0,06
25 1189191.793 601987.134 2,39 2,40 -0,01
26 1189193.000 601990.943 2,38 2,38 0,00
27 1189194.089 601986.787 2,41 2,36 0,05
28  1189195.937 601993.311 2,32 2,37 -0,05
29 1189198.618 601993.658 2,46 2,45 0,01
30 1189201.937 601993.130 2,39 2,53 -0,14
31 1189202.116 601963.723 2,17 2,31 -0,14
32 1189210.691 601965.777 2,35 2,24 0,11
RMSE +0,140
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Hinh 10: Biéu do thé hién dé léch cao do giita hai két qua do

4. KET LUAN

Trong nghién cuu nay, tinh kha thi
lap ban d6 dia hinh dua trén anh chup tir
thiét bi Phantom 4 RTK di dwoc kham
pha. So sénh sai khéac cao toa do két qua
do binh d6 dia hinh bang anh Phantom 4
RTK so véi két qua do toan dac dién tur

TAI LIEU THAM KHAO

cho thdy sai s6 RMSE Vvé toa d¢ theo
huéng X, Y lan luot la +0,041m,
+0,040m, RMSE theo cao d6 la £0,140m.
Tuy nhién can c6 thém céc nghién ctu co
hé thong vé céc anh huong dén két qua do
anh UAV nhu do cao bay, d6 chong lip
gita cac tim anh.

1. Jacobsen K 2002 Comparison of High Resolution Mapping from Space University of

Hannover.
2. Farlex (2012), The Free Dictionary.

VIEN KHOA HOC THAY LGI MIEN NAM

283



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

UNG DUNG PE GIAM SONG KET CAU RONG TC1, TC2
BAO VE BO BIEN VUNG PONG BANG SONG CUU LONG

Lé Xuan TG, Lé Thanh Chwong, Tran Ba Hoang, Lé Mgnh Hung, Lé Thj Hién
Vign Khoa hoc Thuiy lgi miéen Nam

TOM TAT: Bai bao gidi thiéu gidi phdp bao vé bo bién Pong bang séng Ciru Long, Dé gidm
song két cau rong — mét cong nghé méi véi nhiéu wu diém da dwoc nghién ciu va iing dung thir
nghiém bdo vé hon 3 km bo bién khu vue Con Cong va Tan Thanh tinh Tién Giang. Cong trinh
bude dau mang lai hiéu qua kha quan trong viéc giam song, gdy boi, tao bdi, khéi phuc rirng
ngdp man va cé trién vong g dung rong ri.

Tir khoa: Dé giam song két cdu réng, hiéu qua giam song, boi lang, rimg ngdp man, Bo bién
Dong bang séng Cuzu Long.

ABSTRACT: This paper introduces the new structure of hollow breakwater for coastal
protection in the Mekong Delta. This is a new structure design with many advantages that has
been carefully researched and widely constructed with more than 3 km of coastline in the Con
Cong and Tan Thanh in Tien Giang province. This breakwater initially reveals positive effects
in wave reduction, sedimentation accumulation, mangrove restoration and may potentially
apply widely in Mekong coastline.

Keywords: Hollow breakwater, wave transmission, sedimentation, mangrove forest, Coastal

Mekong Delta.

1. PAT VAN DE

poéng biang song Cuu Long
(PBSCL) la mét trong nhiing khu vuc trén
thé giéi chiu tac dong nghiém trong nhat
cua bién ddi khi hau, x6i ¢ bd bién, xam
nhap man, thiéu nuéc ngot va cac hién
tuong thoi tiét cuc doan ngdy cang gia
tang dang de doa sinh ké cia hon 21.4
triéu dan & Dong bang. Dai ven bién tir
Tién Giang dén Kién Giang véi chiéu dai
bd bién khoang 744 km, trude day hau hét
duoc bao vé boi dai rieng ngap man. Tuy
nhién, do anh huong cua bién do6i khi hau,
nudc bién dang, sy suy giam phi sa &
song Mé Kang, cung nhitng hoat dong gay
t6n hai caa con ngudi (pha rung, chuyén
doi sir dung dét...), khu vuc nay dang xay
ra x0i 16 ngay cang nghiém trong. Theo
diéu tra cua Vién Khoa hoc Thuy lgi mién
Nam (thang 12/2020), c6 82 diém x6i lo
véi chiéu dai 282/744 km dudng bd bién

Vi toe do x0i 1 10-40m/nam.

Dé bao vé bo bién, khdi phuc ring
ngap min ven bién nhiam giam nhe tac
dong caa bién doi khi hau va thién tai,
nhiéu giai phap bao vé bo bién da duoc
thuc hién. Mot s6 giai phap cimg nhu ke
bao vé b truc tiép, dé giam song xa bo
bang Geotube, k& ly tam ¢ Ca Mau... va
mot s6 giai phap khac bang vat liéu c6 san
¢ dia phuong nhu hang rao tre cua GIZ,
ctr tram, cir dira da duoc trién khai. Tuy
nhién, c4c giai phap déu cd nhiing han ché
nhat dinh. Ké bao vé tryc tiép chi phi va
quy mo I6n, chi phu hop cho nhiing doan
xung yéu quan trong vé kinh té va quéc
phong. Ké ly tdm phat huy hiéu qua giam
séng gay boi, tuy nhién gia thanh cao,
khong linh dong, thi cong cham lam anh
hudng lén dén tién do cong trinh, nhat 1a
& khu vuc bién Dong noi co bién do tridu
I6n. Hang rao (chir T, chit | bang vat liéu
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tre, tram, b6 cay) cd thé bay tram tich
nhung thoi gian ton tai ngan (1 dén 2
nam), do d6 can phai duy tu bao dudng
thudng xuyén. Pé giam song bang tdi
Geotube ¢6 wu diém 1a thi cong nhanh,
nhung nhugc diém la tudi tho cong trinh
khong cao, vi dé nay khi chiu tac dong
truc tlep cua song, tia cuc tim va tac dong
cta con nguoi s& nhanh bi hu, cat bom
trong tai dé tran ra ngoai lam cao trinh
dinh dé bi ha thap khong dam bao chuc
nang giam song. Bén canh do, chi phi duy
tu, bao dudng cho loai dé nay cao va phai
thyc hign thuong xuyén...

Trugc thuc trang d6, Bo Noéng
nghiép va Phat trién nong thon, Bo Khoa
hoc va Cong nghé da cho thuc hién cum 6
dé tai nghién cau sat 16 bd bién PBSCL
nham tim ra giai phap bao vé bo bién phu
hop, Vién Khoa hoc Thuy loi Viét Nam
chu tri. Trong d6, cong nghé dé giam song
két cau rong TC1 va TC2 bao vé bo bién
la san pham cua 02 d& tai “Nghién ciu

ChO,p A

120 4% 020 030 080 130 180 230 280
RoHmdj
[ ORc0 ORe+’m ARc=tMem ORc=Tam :I\hac:cwm:lnuh]

giai phap hop ly va cdng nghé thich hop
phong chéng sat 16, on dinh ddi b bién
va cac cira sdng Ciru Long, doan tir Tién
Giang dén Séc Trang” (mé s6 PTDL.CN-
07/17) va dé tai “Nghién cizu gidi phap
hop Iy va cong nghé thich hop phong
chang xdi 16, 6n dinh bo bién, doan tir Séc
Trang dén mii Ca Maw” (mid s
DTDPL.CN-08/17) da dugc ap dung tai bo
bién Con Cbng va Tan Thanh -Tién Giang,
bude dau mang lai két qua kha quan, trong
thoi gian téi cau kién TC2 s& duoc ap
dung thir nghiém bao vé bd bién huyén
Ngoc Hién-Ca Mau.

2. PHUONG PHAP NGHIEN CUU

Két cau rong giam séng TC1, TC2
dugc hinh thanh tir két qua nghién ctu
trén md hinh todn va vat ly mé phong
tuong tac song véi cong trinh, hi¢u qua
giam song, truyén séng trén mang song tai
Phong thi nghiém thary dong luc song bién
thuoc Vién Khoa hoc Thuy loi mién Nam
(Hinh 1).

BB

CAU KIEN TC2
1o ° @ Q 06 O |ore
0.8 DRc=+7cm
';Gw ‘ @ @ ARc=+14cm
AA é ORc=+21cm
‘ &\aj O ;::rnﬁhng cong

Hinh 1: Thi nhgiém két cdu réng TC1, TC2 trong méang song
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Hinh 3: Nghién citu ddinh gia hiéu qua giam séng va dong chay dé bo tri cong trinh bang
m6 hinh toan hai chiéu

Két cau TC1 c6 mit cat dang chix A,
mot don nguyén cau kién dai 2.5 m, cao
2.6 m, bé rong chan 3.12 m duoc bé tri go
hinh ring cua nham ting dién tich tiép xdc
cau kién va nén mong, ting ma sat day
gitp dé on dinh. M&i cau kién dugc bé tri
ngam am duong dé tao su lién két khi lap
ghép gitip ting 6n dinh cho tuyén dé. Két
cau TC2 c6 dang hinh chdp cut, mdi don
nguyén ciu kién dai 3.6 m, cao 2.5 m, bé
rong chan 3.8 m duoc mao rong ra 4 hudng,

v6i kiéu mat chan dé duoc vat hudng ra
bén ngoai co tac dung lam tang trong luong
phan chan dé gilp cau kién on dinh, dong
thoi phan bd déu tai trong cua ciu kién
truyén xubng nén giam chi phi xu 1y nén va
giam x6i |6 chan cong trinh. Khi lap dat,
cac cau kién dugc dit trén mong 1am bang
bé cir tram va d4 dam dé phan bd déu tai
trong xudng nén, giam lan. Trudc va sau
dé dugc gia cb da hoc dé chéng x6i chan,
ddng thoi tang 6n dinh cho cdng trinh.
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Két cau TC1 hién nay da phét trién
véi 3 modul véi chieu cao (H=2.6;

3.0 ;4.0m) & ung dung cho bd bién
DBSCL v6i d6 sau tir -0.5 +-1.5m.

TC1
(Cao 2.6m, rong 3.2m)

TC1-M
(Cao 3.0m, rong 4.0m)

TC1-L
(Cao 4.0m, rong 4.5m)

Hinh 4: M6 hinh cdu kién TC1 giam song két cdu rang ldp ghép thanh tuyén

Uu diém cia tuyén dé giam song két
cu rdng l1a giam séng tac dong lén bo
bién, tiéu tan ning luong séng nho vao do
rdng bé mat cu kién, giam séng phan xa
va &p luc 1én than dé. Cau kién véi két cau
rdng va co 15 & bé mat cho phép bun cat tir
bén ngoai van chuyén qua than dé tao boi
ling ¢ phia sau, dong thoi che chan cho
cdy non sinh truéng va phat trién. Mat
khéc, két cau nay it can tro dén qué trinh
di chuyén cua dong thuc vat dudi nuéc,
thuan logi cho qué trinh trao ddi moi
trueong trude va sau dé. Sau khi céng trinh
gay boi tao bai, khdi phuc rimg ngap man

thi két cdu ndy c6 thé tai su dung di doi
sang Vi tri mai deé tiép tuc gay boi tao bai
mo rong dat dai.

3. QUA TRINH SAN XUAT, VAN
CHUYEN VA THI CONG

Céac ciu kién duoc san xuit hang
loat trong nha may tir bé tdbng mac cao
(M40-M60 Mpa), str dung van khudn dac
thd dugc ché tao bang thép nén dam bao
d6 chinh xéc vé kich thuéc, chat lwong
san pham. Pong thoi gilp qué trinh thi
cong don gian, nhanh chong (Cau kién
duoc chuyén dén vj tri cong trinh bang xa
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lan sau d6 duoc lap dat bang can cau 35- nghia bai cong trinh bién chi ¢ thé thi
50 tan dat trén boong). Picu nay rat c6 y cdng trong mua bién lang.

" T, |

Hinh 6: Qua trinh van chuyén va thi cng dé giam séng két cau rong TC1, TC2 tai bo bién
Con Cong-Tien Giang

4. KET QUA UNG DUNG Khoa hoc Thuy lgi Viét Nam nghién ctu
dé xuit da duoc Ban Quan ly dy &n déu tu
xay dung cbng trinh NN&PTNT thudc So
NN&PTNT Tién Giang lya chon 1am giai
phdp bao vé by bién Con Cdng va Tan

_ Cong ngh¢ dé giam séng két cau
rong do cac nha khoa ‘hoc thuéc Vién
Khoa hoc Thuy lgi mién Nam - Vién
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Thanh véi chiéu dai tuyén cong trinh 1an
luot & 1605m, 1535m, Codng trinh tha
nghiém trong dé tai DPTPL.CN-07/17 ctia
Vién Khoa hoc Thuy loi Viét Nam tai Tan
Thanh véi chiéu dai 240m. Hién nay, két
cau TC1 tiép tuc duoc wng dung bao vé b
bién doan tir céng Tan Thanh cho dén
phia bac khu du lich Tan Thanh vaéi chiéu
dai tuyén cong trinh 1442m. Cong trinh
dang duoc trién khai thi cong tir thang
5/2021.

Tuyén cong trinh bao vé bo bien
Codn Cbng, xa Pha Tan, huyén Tan Phu
Poéng dugc xay dyng tir ngudn von cap
bach xt Iy sat 16 bo sdng, bo bién duoc
Chinh pha ho trg cho cac tinh PBSCL.
Téng chiéu dai tuyén dé bao vé la 1605m,
s6 luong dé giam song da thi cong la 10
dé, chiéu dai mdi dé 1a 135 m. Tuyén cong
trinh thi céng vao thang 4/2019, hoan
thanh dua vao st dung thang 12/2019
(Hinh 7).

Hinh 7: Tuyén cong trinh bao vé bo bién Con Céng hoan thién thang 12/2019 (tréai) va bai boi
thang 05/2020 (phdi)

Vao thang 06 nam 2020, tuyén cong
trinh ¢6 chiéu dai 1535m dugc xay dyng
bao vé khu vuc phia Nam khu du lich Tan
Thanh. Tuyén dé duoc bd tri cac doan dé
giam séng dit song song véi by dé giam

s6ng va két hop véi cac mo han dé ngin
bun cét va dong ven bo. Cong trinh hoan
thanh da phat huy chic nang giam song,
gay bdi, chéng xdi 16 bd bién khu vyuc nay
va ngudi dan yén tam san xuat (Hinh 8).

Hinh 8: Bé giam séng Tan Thanh -Go Cong- Tién Giang hoan thanh thang 12/2020
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Ddi voi két cau rdng TC2 dang trong qua
trinh dac cau kién, chUan bi xay dung bao
vé bo bién khu vuc ap Khai Long, xi Dét

Miii, huyén Ngoc Hién, tinh Ca Mau
(Hinh 9).

Hinh 9: Céng tdc diic cdu kién TC2 chuan bj thi cong (5/2021)

5. PANH GIA HIEU QUA CUA DE
GIAM SONG KET CAU RONG

Két qua do dac hién truong cho
thdy, hiéu qua giam séng cua cong trinh
bao vé bd bién Con Cong dat 60-75%,
chiéu cao song phia sau cong trinh nho
hon 0.3m.

Két qua khao sat thuc dia cho thay,
sau 2 nam dua vao su dung Cong trinh dé
giam séng bao vé bd bién Con Cdng 6n
dinh, cho hiéu qua chong x6i 1¢ bo rd rét,

bai bién sau dé dugc bdi ling véi chiéu
day 16n nhat dat khoang 1.0m, khong c6
dau hiéu x6i chan trugc cong trinh, boi
bun, cat xuat hién ngay sau dé va phia sat
bo noi c6 dong chay manh hon, cay non
phét trién, day 1a dau hiéu tot dé khdi phuc
raeng ngap man va tham phu thuc vat ven
bd (Hinh 11). Bi voi cong trinh bao vé
b& bién Tan Thanh sau mot nam dua vao
sir dung, chiéu day boi lang trung binh dat
khoang 0.3 +0.5m.
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Hinh 10: Hiéu qud giam song cia cong trinh bao vé bo bién Con Cong (thang 12/2019)
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2 thang sau 4 thang sau
khi xay dung . — T (04/2020)

o __,,—;.-’:-:;;'-—,—..-.! -

l4 thang sau | - 14 thang sau
02/2021 e i 02/2021

Hinh 11. Hiéu qua boi lang (trai) va cay ban dang dan tdi sinh sau dé (phdi) tai bi bién
Con Cong — Tién Giang
Trong hoi thao té chic tai Tién qua nghién ctu Dé giam song két cau
Giang ngay 12/06/2020 chu tri béi Bo réng dd dugc cac Gido su, cac nha khoa
Khoa hoc Céng nghé, Tong cuc Phong hoc dau nganh va cac nha quan 1y danh
chéng thién tai, UBND tinh Tién Giang, gia cao va kién nghi tiép tuc nghién ctu
Vién Khoa hoc Thuy lgi mién Nam. Két  ung dung.

F T8/ T/6

.............

im Ni - Minh Tri
2 L s . = . s
ich UBND tinh Tién Giang ng Lé Van Huong, Tong cuc truong tong cuc Phong chéng thién
cung lanh dao S NN&PTNT va S¢ Ke hoach — Dau tai 6ng Tran Quang Hoai cung cac nha khoa
tu kiém tra cOng trinh dé giam séng Tan Thanh hoc, thyc dia tai cong trinh D¢ giam song
2/12/2020 Con Cong 12/6/2019.
Hinh 12: Lanh dao céc ban nganh kiém tra cong trinh dé giam séng Tan Thanh va Con Cong,
tinh Tien Giang
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Trong chuyén khao sét thuc dia kiém
tra cong trinh dé giam song Con Cdng vao
cubi ndm 2019 va dé giam séng Tan Thanh
nam 2020, Chu tich UBND tinh Tién
Giang 6ng Lé Van Huong da danh gia cao
giai phap dé giam song két cau rong va dé
nghi don vi tu vin nghién ctiu ap dung cho
cac vi tri sat 16 khac cua tinh.

6. KET LUAN KIEN NGHI

Trong khudn khd cum dé tai cép
Nha nudc vé nghién ciru dé xuat giai phap
chéng x6i 16 bo bién ving PBSCL, Cau
kién TC1 va TC2 da duoc dé xuat va tién
hanh nghién ciru ly thuyét két hop nghién

TAI LIEU THAM KHAO

cru bang md hinh toan, mo hinh vat Iy,
tinh on dinh, hiéu qua giam song, bo tri
cong trinh cua két cau rong Két cAu da
duoc tng dung thuc té dé bao vé bo bién
Con Cbng va Tan Thanh tinh Tién Giang.
Cong trinh dwa vao st dung 6n dinh, budc
dau dam bao nhiém vu giam song, gay boi,
dua trén do dac hién truong cho théy hiéu
qua giam séng dat 60+75%, bai bdi tur
40+100 cm. Pay la cong nghé mai, do do
trong qua trinh van hanh can thuong
Xuyén quan trac va theo dai hiéu qua giam
séng, dong chay, kha ning bdi ling sau
cong trinh dé danh gia, 4p dung rong réi
hon trong thoi gian taoi.

1. L& Xuén Ta & nnk, 2020. D& tai cap NN “Nghién ciu giai phap hop Iy va cong nghé thich
hop phong chong X6i 16, 6n dinh dai b bien va cac cura song song Cuu Long, doan tur Tien
Giang dén Soc Trang”, Vién KHTLMN. D¢ tai dang trong qua trinh thyc hién.

2. Lé Thanh Chuong & nnk, 2020, De tai cAp NN “Nghién ciru giai phéap hop ly va cong ngh¢
thich hop phong chéng x6i 16, 6n dinh bo bién, doan tir Soc Triang dén Ca Mau”. Vién
KHTLMN. D¢ tai dang trong qué trinh thyuc hién.

3. Dy an “Xir ly sat 16 Con Céng, Huyén Tan Pha Péng, Tinh Tién Giang”, Vién Khoa hoc

Thay loi mién Nam, 2019.

4. Dy &n “X6i 1& bos bién Go Cong Dong (X6i 16 bor bién Go Cong Dong va xoi 1¢ bo bién phia
Nam khu du lich Go Cong Dong) - Poan tir K18+100 dén K19+375”, Vién Khoa hoc Thuy

loi mién Nam, 2020.

5. http://www.thtg.vn/hoi-thao-gioi-thieu-cong-nghe-de-giam-song-ket-cau-rong-bao-ve-bo-

bien-tien-giang-va-cac-tinh-dbscl/

6. http://lwww.thtg.vn/chu-tich-ubnd-tinh-tien-giang-kiem-tra-tien-do-thi-cong-ke-de-bien-go-

cong/

7. http:/ftiengiang.gov.vn/chi-tiet-tin?/ong-le-van-huong-chu-tich-ubnd-tinh-khao-sat-tinh-

hinh-sat-lo-bo-bien/18462841
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ANH HUONG CUA PE GIAM SONG PEN CHE PQ THUY PONG
LUC BO BIEN TAN THANH - GO CONG

Lé Xuan TG, Nguyén Cong Phong, Mai Hoan Thanh, Cao Héng Tan
Vign Khoa hoc Thuiy lgi mién Nam

TOM TAT: Bai bo nay trinh bay két qua nghién cizu md phéng mé hinh toan MIKE21-FM
danh gid hiéu qua giam song va dong chay cia dé giam séng xa be. Két quda phan tich cho thdy
dé giam song da lam suy giam séng va dong chay khu vuc sau dé lén t6i trén 50% tao diéu kién
thudn loi dé gay bai tgo bai va khdi phuc ring ngdp man.

Tur khda: Dé giam song, hiéu qua giam song, dong chay, mé hinh toan MIKE21-FM.

ABSTRACT: This paper presents the results of simulation research on the numerical model
MIKE21-FM to evaluate the wave and curent reduction efficiency of the offshore breakwater.
The analysis results showed that the breakwater reduced the waves and the currents in the rear
side of the breakwater more than 50%, creating favorable conditions for sedimentation and

mangrove rehabilitation.

Keywords: Breakwater, wave reduction, current, numerical model MIKE21-FM.

1. PAT VAN DE

Trong nhimg nim gan day qué trinh
sat 16 bo bién dang dién ra hét sac nghiém
trong & dai ven bién Bong bang séng Cuu
Long (PBSCL) noi chung va bd bién Go
Cong- Tién Giang n6i riéng 1am suy thoéai
rang ngap man, theo két qua diéu tra
nghién cau cua Vién Khoa hoc Thuy loi
mién Nam nam 2020 x6i ¢ bo bién Go
Cong da xay ra trén 9.1/21 km duong bo

CHUFHICH
#1990
1995
2000
2005
2010
’ 2015
Pl— 2018

Tan Thanh

V6i te do x6i 16 tir 5-20m/nam. Dé bao vé
bd bién, khéi phuc riing ngap man cac giai
phap da thuc hién ¢ khu vuc nay nhu: ké
lat mai bao vé bo truc tiép, dé giam séng
xa bo bang Geotube. Tuy nhién, mdi giai
phap déu c6 uu nhugc diém nhat dinh
chua dap tng dugc muc tiéu tong thé
chéng x6i 16, bao vé va phat trién hé sinh
thai ven bién dic biét 12 phuc hdi va phat
trién ring ngap man.

Hinh 1: Dién bién duwong bo bién tir 1990-2018 (trai) va sat o bo bién Tan Thanh (phdi)

Dé bao vé b bién thi giai phap dé
giam song xa bo 1a mét trong nhirng giai
phéap hiéu qua da duoc ap dung rong rai ¢

cac nudc phat t[ién nhu: My, Nhat, Anh,
Tay ban nha, Y, Ha Lan... Vi vay, ap
dung dé giam s6ng xa bo bao vé bo bién
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can duoc nghién cau va tng dung ¢
DBSCL bai kha ning trao doi tram tich va
biy bun céat, gay bdi tao diéu kién phuc
hoi va phat trién rirng ngap mian. Do do,
nghién ctu dua ra phuong phap va cach
danh gia tac dong cia dé giam song dén
hiéu qua giam séng, dong chay va boi
ling ven bo bién DBSCL 14 rat can thiét.
Nghién ctu nay ap dung danh gia cong
trinh thir nghiém bé tri doc bo bién xa Tan
Thanh, huyén Go Cong, tinh Tién Giang
trong Dé tai cip quoc gia “Nghién citu
giai phap hop ly va cong nghé thich hop
phong chong sat 16, 6n dinh ddi bo bién
va Ccéc cira song Curu Long, dogn tir Tién
Giang dén Séc Trang” (mi s6 DPTPL.CN-
07/17).

STan Tihanh's

Bién Dong

Hinh 2:. Vng nghién c:zu khu virc bo bién
Tan Thanh- Go Coéng tinh Tien Giang

Trong d6, M@ hinh bién Déng va
M6 hinh mg rong cho PBSCL duoc thiét
lap va kiém dinh boi Nguyén Duy Khang
va nnk (2011). Muyc dich cia mo hinh 1 la
md phong ché do dong chay (thay triéu,
dong chay ven bo) va ché do song nham
cung cap bién m¢ phia bién cho cac mé
hinh véi pham vi nho hon (MH ma& rong).

2. PHUONG PHAP THUC HIEN VA
KICH BAN MO PHONG

2.1. Phuong phap thuc hién

Nghién ctu st dung phuong phap
mo hinh toan bang phan mém Mike (Bo
md hinh MIKE21/3 Coupled FM véi cac
module HD, SW) dé mé phong qué trinh
thay dong luc, truyén song. Cac md hinh
duoc thiét 1ap, kiém dinh va hiéu chinh
dua vao cac sé liéu do dac.

2.2. Thiét 1ap m6 hinh

Pé danh gia ché do song va dong
chay khu vygc nghién cttu, mo6 hinh dugc
thiét 1ap da ti 1& tir md hinh tdng thé dén
md hinh chi tiét cho vi tri khu vuc cong
trinh nhu Hinh 3.

MH BIEN DONG ™"

MH CHI TIET 2

MH CHITIET 1
Hinh 3: M6 hinh nghién ciu da i 1é

M6 hinh mo rong bao gom cac mod
hinh: 1D cho hé théng séng kénh Mekong
va Sai Gon - Pong Nai, va 2D cho ving
nghién ctru mg rong phia bién tir Ba Ria -
Viing Tau dén Campuchia. Két qua cua
mo hinh nay duoc dung dé trich xuét bién
cho mé hinh nghién ciru chi tiét (MH chi
tiét 1). M@ hinh chi tiét 1: md hinh 2D chi
tiét duoc xay dung dé nghién ctu ché do
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thuy dong luc, song tac dong toi vung
nghién ciru tir Viing Tau t6i Bén Tre nham
cung cap bién thiy cho mé hinh chi tiét 2.
M6 hinh chi tiét 2 nhiam danh gia ché do
thay dong luc hoc chi tiét hién trang viing
nghién ctiu tir d6 tim ra co ché thuy dong
luc hoc va m6 phong anh huong cua tac
dong cong trinh téi ché do thuy dong luc
hoc vung cbng trinh bao vé.

2.3. Hiéu chinh va kiém dinh mé hinh

Cac md hinh thiét lap duoc hiéu
chinh va kiém dinh vai so liéu thuc do,

trong d6 cac mo hinh 16n duoc thiét 1ap va
kiém dinh boi Nguyén Duy Khang va nnk
(2011), Tran Ba Hoang & nnk, (2020). Bai
bao nay chi trinh bay két qua hiéu chinh va
kiém dinh cho md hinh chi tiét 1,2 véi muc
nuée, luu tdc, séng so véi sb lidu thue do
tai cac cac tram khao sat thuc té duoc trinh
bay tir Hinh 4 — Hinh 6. Két qua kiém dinh
cho thdy su twong dong kha cao giita sb
liéu thuc do va két qua mo phong do d6 bod
thong s6 mé hinh duoc dung dé md phong
cac kich ban cé va khdng c6 cong trinh ung
VGi cac thoi diém khéc nhau.

Bang 1: Toa do, thoi gian cac tram do phuc vu hiéu chinh va kiém dinh md hinh

Toa dj £ A <
STT Tén tram Thoi gian khao sat Yéu to quan trac
Long Lat
o . o Dot 1:16/10/2016 — 31/102016 | Séng, gio, dong chay,
1 |GoCong 106°5248.22°E | 10°16548"N | b 5 24/02/2017 - 11/03/2017 | b cat day va lo limg
2 |Tramcira Tidu | 106°4428.93°E | 10°1546.72'N 15/9/2009 + 30/9/2009 Muc nuée
3 |TramciraPai | 106°442.35°E | 10°11'24.81'N 15/9/2009 + 30/9/2009 Muc nuée

Bén Tre

Tan Thanh

Hinh 4: V; tri c&c tram hiéu chinh, kiém dinh va trich xudt két qua md hinh toan

H-Cua Dai: Obsever  [m] -+ -+
H-Cua Dai. Caleulated m)

00:00
0919

00:.00
08-24

00:00
08-29

00:00

00:00
2009-09-14 10-04]

H-Cua Tieu. Obsever [m] —+ -+
H-Cua Tieu: Caleulated fm] ——

00:00
10-04

00:00
09-29

00:00
08-19

00:00
08-24

00:00
2008-09-14

Hinh 5. So sanh muc nuréce tinh todn va thue do tai cac tram Cita Pai, Cira Tiéu (9/2009).

296

VIEN KHOA HOC THAY LGI MIEN NAM



TUYEN TAP KET QUA KHOA HOC & CONG NGHE 2021-2022

Go Cong: Current speed-Observed [m/s] -+--+
Go Cong: Current speed-Caculated [m/s]

Go Cong-Hs: Observed [m] -+---
Go Cong-Hs: Calculated [m]

YRRy
AL PO

1.0 i *‘l
05 h ‘ - Mmﬁ,%‘w

00:00
2017-03-01

00:00
03-06

00:00
03-11

00:00 00:00 00:00
2016-10-07 10-12 10-17

00:00
10-22

Hinh 6: So sanh dong chay va séng tai tram Go Céng m6 phong va thuc do

2.4. Céac kich ban mé phéng

Nghién ctu s& danh gia thay doi
thiy dong luc hoc ving nghién cau ung
véi 3 kich ban nhu Bang 2 ung véi ché do

song va dong chay khu vuc ven bién
DBSCL bi chi phoi bsi hai mua gid chinh
la mua Pong Bac va mua Tay Nam.

Bang 2: Cac kich ban m6 phong

Thir tw | Tén Kich ban M0 ta kich ban
1 HT Hién trang
5 cT Cong trinh gdm 10 dé pha séng cao trinh +1.5 m, chiéu dai mdi dé
150m, dé cach bo 130m
3 CT1 Cong trinh gom 3 dé phé séng cao trinh +1.5m, chiéu dai mdi dé
150m, dé cach bo 130m

3. KET QUA VA PHAN TIiCH

3.1. Ché @9 thay déng luc vang nghién
ciru wng kich ban hién trang.

Khu vuc nghién ctu bi chi phéi boi
anh huong cua triéu bién Pong va dong
chay séng Cira Tiéu. Hinh 7 thé hién dong
chay viing ctra sdng Ctra Tiéu gan khu vuc
xay dung cong trinh trong thoi doan mot
con triéu trong 2 mua Pong Bic va Tay
Nam. Két qua cho thdy, ving cira song
ven bién khu vuc nghién ctu c6 thoi gian
triéu rat dai hon thoi gian triéu I1&n trong
mot con tridu, ngoai ra pha luu tc léch
pha so vai pha myc nudéc. Thoi diém cuc
dai cua luu toc twong @ng véi thoi diém
tridu rat, sém hon thoi diém muc nuéc
nho nhat va thoi diém cuc dai ké tiép cua
luu tde trong Gng vai thoi diém triéu 1&n

va sém hon thoi diém muc nuée cyc dai
trong mot chu ky triéu. Két qua tinh toan
cho thay tai cac thoi diém triéu Ién va
triéu rat cho thay van téc dong chay do
thay triéu gay ra la kha 16n, tai cira song
Cira Tiéu van toc 1on nhat 1én tsi trén 0.8
m/s khi triéu rat va khoang 0.4m/s + 0.6
m/s khi triéu 1én.

Két qua trich xuat dong chay ving
ven bo tai 2 diém B1, B2 trén Hinh 8 ciing
chi ra rang ché d6 thuy dong luc trong
mua Pong Bic hoat dong manh mé& hon
rat nhiéu so véi moa Tay Nam, gia tri luu
tbc ving ven bo trong ving nghién ciu
mua Dong Béc ¢ gia tri 16n nhat tir 0.5-
0.6 m/s, trong khi d6 mua Tdy Nam két
qua luu téc chi dat dudi 0.2 m/s.
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Muc nuoc (m)

Muc nuoc (m)

Luu toc S1 [m/s] —-—- Muc nuoc S1 [m]
2
E
(&)
e
>
35 .
- i
0000 - 12:00
2014-09-09
Luutoc S1[m/s] —-—-

Z 0801
£ 0.80 o
o y
€ 0.40
3 :
3 N |

0.00 ‘ ‘

00:00 12:00 00:00 12:00
2014-01-01 01-02 01-03

Hinh 7: Lueu toc thoi diém triéu 1én va thoi diém triéu rit tai diém SI trong mua lii va mia kiét

Luu toc B1 [m/s]
Luu toc B2 [m/s]

Luu toc B1 [m/s]
Luu toc B2 [m/s] ———

0
E
pruicnte IR N |11 I |1 N T O O I T O S0 Y O = S R (51 S 4 W 74 B
E- I e 1 (i R RN A R TTT 11V 1 Y IR YT I A DU S0 W A
o I e U IR NI NN PR R R R R LI RIET N | T | T S | SRR N | ) SR R
3 ') LV A - A
00:00 00:00
January
2014 2014-01-01  01-02
Luu toc B1 [m/s]
Luu toc B1 [m/s]
Luu toc B2 [m/s] Luu toc B2 [m/s] ———
— 020 ; A ~ 020
0 : E ................................
£ A T 111 | I 11 I AT T TS = i
PR R TV T (18 et 1111 (11|11 YT I e W 1R 11111 | 1 8 0109 al
= BT - S
3 0_00 l nl 104 18 44 OO |.‘|.w.I|H||||‘| 1 |‘f.,| M |\ H LI, - O'OOOCIJ!d(I) """" 00'00
Segtgﬂber 2014-09-10  09-11

Hinh 8: Dong chay tai diém B1, B2 trong miia Déng Bdic va mia Tay Nam.

Hinh 9 thé hién két qua tinh toan
chiéu cao séng Hs trung binh viing nghién
Clu ing Vi hai mua dién hinh trong nam,
két qua cho thdy séng ving nghién cuau
hoat dong manh trong thoi doan mua
Pong Bic voi chiéu cao song trung binh
cach bo 5 km 1a I6n hon 0.64 m hudng
chu dao 1a huéng Pong, trong khi do thoi

doan gi6 mua Tay Nam khu vuc gan bo
chiéu cao séng trung binh rat nho dudi
0.3m c6 hudng chu dao 1a huong Dong-
Nam. Tur két qua tinh toan chiéu cao song
Hs trung binh trong 2 mua nhan thay ché
dd6 song c6 tac dong manh mé téi vung
ven bo khu vuc Tan Thanh xuét hién trong
mua Pong Bic.
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1141000

1140000

1139000

1138000

1137000

1136000

1135000

1134000

1133000

PRI

e v

Sign. Wave Height [m]
/| I Above 0.64
- 0.64
- 0.60
-0.56
-0.52
-0.48
-0.44
-0.40
-0.36
-0.32
-0.28
-0.24
-0.20
-0.16
-0.12
Il Below 0.08
[ Undefined Value

1132000

11310009

-~ 1132000

==+ 1131000

688000 690000 692000 694000 696000 698000 700000

[m

688000

690000

692000

694000

696000

698000

700000

[m]

Hinh 9: Chiéu cao song trung binh: (a) thang 1/2014, (b) thang 9/2014

Ché song ving nghién cau thé hién
Hinh 10 cho thay séng trong mua Pong
Béc chiém uu thé thoi gian ling séng (Hs
< 0.15 m) tai diém S1 chi la 42.13%,
chidu cao song dao dong chi yéu tir

0.3+0.75m, hudng song chu dao la hudng
bong va Pong Nam, trong khi d6 mua
Tay Nam thoi gian lang song (Hs < 0.15
m) tai diém S1 téi 99.26% va chiéu cao
song nho hon 0.3m.

(a)

Hs S1 (m)

Il Above 0.750
[1 0.600-0.750
[ 0.450 - 0.600
I 0.300 - 0.450
Il 0.150 - 0.300
[1 Below 0.150

N

Calm
99.29 %

2%

(b)

Hs S1 (m)

I Above 0.75
[] 060-075
0.45 - 0.60
[ 0.30-045
I 0.15-0.30
[ Below 0.15

Hinh 10: Hoa song tai diém S1: (a) mia Péng Bdc, (b) mua Tay Nam.

Tir két qua phan tich trén nhan thay
ché do thay dong luc hoc ving ctra séng,
ven bo nhu sau:

- Thoi gian triéu rat 16n hon thoi gian
tridu 1én, van téc triéu rat I6n hon
nhiéu so véi van tdc tridu 1én, dic
biét trong mua Tay Nam do cO su
két hop ctia dong chay lii trong song.

- Co ché hoat dong cua séng anh
huong manh mé toi ché do dong
chay vung ven bo, trong mua

Pong Bic song manh da gy nén
van téc dong chay ven bo tir 0.5
+0.6 m/s trong khi d6 mua Tay
Nam van téc dong chay ven bo
duai 0.2 m/s.

- Nguyén nhan chinh gay bién doi
hinh thai vung ven bo cua sbng la
do co ché song va dong chay ven
bo. S6ng 16n trong mia Péng Bac
truyén vao bo bi anh huong d6 sau
nén song v& gay xoi 16 duong bo,
mat khac song giai phong nang
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lugng sinh ra dong chay ven bo
mang bun cat di noi khéc, trong
khi d6 mua Tay Nam song va dong
chay kha nho, chinh nang lugng
séng nho d6 1a co ché giup van
chuyén ban cét min vao trong bo
gilp bdi tu ving ven bo.

3.2. Két qua md phéng giai phap cong
trinh bao vé vung ven b bién Tan Thanh

Ghichd

cTH
B cr

Tu nhitng phan tich nguyén nhan co
ché bién déi thuy dong luc ving ven bo
bién nhu trén can cd giai phap cong trinh
xa bo giam séng gidp bao vé 6n dinh ving
ven bo gay bdi phat trién hé sinh thai ring
cay ngap man. Do vy, giai phap bd tri
cong trinh dé giam song xa bo tach doan
(hinh 11) dugc mod phong dé c6 thé xem
xeét rd hiéu qua cua cong trinh trudc tac
dong cua song va dong chay.

Hinh 11: Bé tri phwong dn cong trinh (trai), Vi tri trich xudt két qua md phong (phai)

“+ Sy thay doi ché d9 dong chay va
song phén bo trén khéng gian.

Két qua ché do dong chay va song
vung ven bo gitta cac kich ban HT, CT,
CT1 trinh bay tai Hinh 12 cho thay hi¢u
qua suy giam dong chay va song vung
phia trong céng trinh. Dong chay trung
binh khu vuc ven bo tng véi kich ban
hién trang la 0.1m/s va khi c6 cong trinh
giam xudng con 0.02m/s. Két qua phan
tich séng cho thy chiéu cao séng Hs ven
bo trung binh tinh toan giam tor 0.25 m
chua c6 cong trinh xuéng 0.04 — 0.06 m
khi c6 cong trinh, pham vi b tri cong
trinh cang dai tng kich ban CT thi hiéu
qua giam song phia sau cbng trinh cang
I6n so véi kich ban CT1.

Hinh 13 thé hién van toc dong chay
tic thoi trong mua Pong Bac tng Véi cac
kich ban tinh toan, kich ban hién trang HT
thé hién dong ven bd kha lon tap trung
thanh mot ludng 1ong chay song song voi
bo vai van toc 1on hon 0.4m/s véi chiéu dai
hang km, chinh van téc dong chay nay két
hop Vvéi su tac dong cia song da gay xoi 16
va van chuyén bun cat mang di noi khac.
Khi ¢c6 cbng trinh tng vai kich ban CT va
CT1 thi van téc dong ven bo giam di rat
dang ké ludng dong chay tap trung ven bo
da bién mat va gia tri ciing giam chi con
khoang 0.1m/s. Tuy nhién, van téc dong
chay tap trung trugc chan céng trinh kha
I6n do d6 phai c6 bién phap gia cb chdng
X0i chan cong trinh. Mat khac, khi so sanh
kich ban CT va CT1 cho thiy c6 su khac
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nhau vé hiéu qua ciia pham vi bao vé tng
véi kich ban CT1 c6 3 dé giam song hiéu
qua bao vé thip do song va dong chay ludn
qua khoang hé va bién 2 dau cdng trinh
nén hiéu qua khéng cao, dong ven bd van
con hinh thanh véi mac d6 dang ké van c6
thé gay Xx6i bo ha luu cong trinh so véi kich
ban CT voi 10 dé giam song thi dong ven

o200

Current speed [mis]

004000

EEEEERIREEN

i

[ Undefined Value

) a0 aest0 5000

bd dugc dap tit hoan toan, diéu nay cho
thdy khi bd tri cong trinh dé giam séng
phai bé tri xay dung véi quy md va bé tri
du dai it nhat khoang 5-10 dé giam song dé
tang hiéu qua lam viéc cling nhu pham vi
bao vé cong trinh va khdng nén b tri cong
trinh nho hon 3 dé giam song hi¢u qua bao
vé thap.

Dong chay trung binh thang 1/2014

Hinh 12: Truong dong chay (trai) chiéu cao séng (phdi) trung binh: (a) kich ban HT, (b) kich
ban CT, (c) kich ban CT1

11372001
1371001
1137000+
1136000
1138800
l|3s7W‘f
1136600
1126500
1136400
ms:oo?

1136200

1136100

1136000 =

693500 634000

05-01-2014 18:00.00, Time step 275 of 884

633500

694000

0501-2014 18.00.00, Time step 275 of 984

Im}

1137200
1137100
1137000
1136900
1136800
1136700
1136600
1136500
1136400

1136300

Current speed [m/s]

(b)

<4
693500

694000
im
05-01-2014 18:00.00, Teme step 275 of 984

Muc nuoc [m]

15

[ 0350-0375 8 (5

[ Jo325-03850 2

[10300-0325 8 g5i /o

[ 0275-0300 =

[ 0.250-0.275 B e
[ 0.225 - 0.250 12:00 00:00

B 0.200-0.225 2014-01-07 01-08

Il Below 0.050
Undefined Value

Hinh 13: Dong chay tirc thoi mia Péng Bac: (a) kich ban HT, (b) kich ban CT, (c) kich ban
CT1
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< Két qua phan tich dong chay,
chiéu cao song tai cac vi tri trich
xuat

Két qua luu tdc ving bén trong cong
trinh tai cac diém P3 va B1 trén Hinh 14
(trai) cho thay hiéu qua cua cong trinh
trong viéc lam suy giam dong chay mot
céch rd rét. Gia tri dong chay Ion nhit tai
thoi diém triéu 18n 1a 0.3 m/s trong kich
ban hién trang, gid tri nay dugc giam
xubng bang 0.18 m/s trong kich ban CT1
va 0.14 m/s trong kich ban CT. Hinh 14
(phai) thé hién gia trj trich xuét luu téc tai
diém séat bo Bl ciing cho thay hiéu qua rd
rét caa céng trinh trong viéc suy giam
dong ven tir 0.4 - 0.5 m/s trong kich ban
HT xuéng dudi 0.2 m/s tng voi kich ban
c6 cong trinh CT.

Két qua trich xuat dong chay tac
thoi ang véi mat cat MC1 va MC2 Hinh
(tréi) tai thoi diém soéng t6i trudc cong
trinh Ion va thoi diém tridu cuong cho
thay hiéu qua suy giam soéng va dong chay

mot cach ro rét. Gia tri dong chay duoc
suy giam tir 0.4 m/s phia trugc cdng trinh
xubéng 0.2 m/s phia sau cdng trinh. Tai
mit cat MC2 cho thiy sy gia ting luu toc
cuc bd phia truge cdng trinh 18n téi gan
0.7 m/s d6 1a nguyén nhan gdy nén hién
tuong x6i 1¢ chan cong trinh nén can thiét
phai gia cb chan.

Hinh 15 (phai) thé hién két qua trich
Xuit chiéu cao séng tai mit cit MC1, MC2
cling cho thay hiéu qua giam song rd rét
cua kich ban céng trinh. Gié tri chiéu cao
song giam tr 0.7 m phia truéc cdng trinh
xuong 0.30 m phia sau cong trinh. Két qua
moé phong chiéu cao song tai 2 mat cat
MC1 va MC2 cho thay cong trinh da giup
tao nén mot viing khuét séng phia sau cong
trinh vao dén bo. Két qua trich xuat phan
bd chiéu cao song tai MC1 chi ra su khac
biét vé chiéu cao song khi séng truyén qua
khoang ho gitra 2 dé so voi MC2, sau khi
qua cira dé song suy giam chiéu cao tir
0.7m t6i 0.3m twong Gng Vvéi chiéu dai
khoang 50m tur ctra dé vao phia bo.

P3: Luu toc HT [m/s]
P3: Luutoc CT [m/s] —-—-

Muc nuoc [m]

P3: Luu toc CT1 [m/s] ——

0.307
0.201
0105
0.00

00:00 12:00 00:00 12:00 00:00
2014-01-01 01-02 01-03

Luu toc (m/s)

CT: Luu toc B1 [m/s]
HT: Luu toc B1 [m/s] —-—

o o
> o
o o

Luu toc (m/s)

o
o N
o o

0. A
00:00

Hinh 14: Dong chdy ven b tai diém P3, B1 giia céc kich ban md phong.

Luu toc MC1 - CT [m/s] =-===--
Luu toc MC2 - CT [m/s] — —
Luu toc MC2 - HT [m/s]

Mue nuoc [m]

1.00

20 _
0 E
E — Py
g 050 B o PHIABOL 10%
-; M"{ﬁ___ — o
3 B mmme. . 3
- T T T T T T T T T =
0.00 0.0
0 50 100 150

12/31/13 22:00:00:000

Chieu cao song Hs MC2 - HT [m]
Chieu cao song Hs MC1 - CT [m]
Chieu cao song Hs MC2-CT [m] — —

12/31/13 22:00:00:000

Hinh 15: Lueu téc (tréi), Chiéu cao séng (phdi) tai mdt cit MC1, MC2 kich ban HT va CT.
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Hinh 16 — Hinh 17 trinh bay két qua
hoa dong chay va hoa song trong cac kich
ban mdé phong HT, CT va CT1. Dong
chay vung ven bo cé hudng chu dao la
hudéng Tay Nam, hudng song chu dao cé
hudéng Bong va Bong Bong Nam.

Hinh 16 cho thiy tai cac diém P1
khi ¢ cong trinh CT, CT1 van téc dong
chay cd xu thé ting 1én so véi kich ban
hién trang HT, thaoi gian duy tri dong chay
dudi 0.07m/s thi giam di tuwong Gng
62.74%, 58.88%, 60.81% wtng voi kich
ban HT, CT, CT1. Tai diém P3 sau cong

trinh ¢6 xu thé nguoc lai, dong chay giam
di rit dang ké ca vé gia tri va thoi gian
duy tri. Tai diém P3 phan tram gi4 tri luu
tc nho hon 0.07 m/s chiém 65.89% da
dugc gia ting lan luwot 1a 84.06% va
79.09% ting véi kich ban CT va CT1. So
sanh gi4 tri luu toc phia sau cong trinh tai
diém P3 kich ban CT1 va CT cho thay gia
tri luu téc cd sy chénh léch thoi gian luu
téc dudi 0.07m/s lan luot 12 79.09% va
84.06% diéu nay cho thdy kich ban CT
cho hiéu qua giam dong chay t6t hon kich
ban CT1.

10% [ Below 0.07

, Kich ban
biém
P1: Luu toc HT (m) P1: Luu toc CT (m) P1: Luu toc CT1 (m)
Il Above 0.35 B Above 035 Il Above 0.35
P1 C_1028-035 ] 028-035 [_]o028-035
] 0.21-028 I 021-028 [ 0.21-0.28
B oo o R B 00 o
.07 - 0. Hl 0.07-0.14 07-0.
10% [ Below 0.07 5% [_| Below 007 9% [ Below 0.07
P3: Luu toc HT (m) .
B Above 0.35 P3: Luu toc CT (m) P3: Luu toe CT1 (m)
[ ] 028-035 Il Above 0.35 Y I Above 0.35
P3 [ 021-028 L _]028-035 [_] 028-0.35
B 014-021 [ 021-0.28 [ 0.21-0.28
Bl 007-0.14 B 0.14-021 I 0.14-0.21

Hl 007-0.14

Il 007-0.14
[ Below 0.07

[ Below 0.07

5%

P

Hinh 16: Hoa dong tai cdc dém trich xudt trong cac kich ban mé phéng

Hoa song tai Hinh 17 ciing cho thay
hiéu qua giam séng cua cong trinh. Thoi
gian lang song (Hs<0.15m) phia trudc
cong trinh tai P1 khong thay d6i nhiéu
ung véi kich ban HT va CT,CT1. Tuy
nhién tai diém P3 c6 su khéc biét rat 16n,
thoi gian lang séng Hs<0.15m tai P3
treong hop hién trang 1a 64.97% gia tang
Ién 82.94%, 83.05% tuwong utng kich ban

¢ cong trinh CT,CT1. Két qua biéu dién
hoa song tai diém P3 caa kich ban CT va
CT1 khong cho thdy su khac biét nhiéu.
Két qua hoa song ciing cho thiy chiéu cao
s6ng 16n nhat ving phia sau céng trinh
kich ban CT, CT1 c0 gia tri nhé hon 0.3
m, S0 Vi truong hop hién trang HT chiéu
cao song Ién tai trén 0.75m.
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Kich ban
.2
biém
/,_N_\_ P1: Hs CT (m) P1:Hs CT (m) /N P1:Hs CT1 (m)
. -
/" cam [ Bl Above 0.75 B Above 0.75 {caim\ Il Above 0.75
{ | 0.60-0.75 [_J o0s60-075 §1.73 % ] 060-0.75
P1 | 61.32% B 045-060 [ 0.45-0.60 g [ 0.45-060
\\_ B 0.20-0.45 I 0.30-045 7 B 0.30-0.45
Hl 0.15-0.30 Il 0.15-0.30 /[ 0.15-0.30
[ Below 0.15 o, [] Below 0.15 F%, [ Below 0.15
N P3: Hs HT (m) ,N__‘ N
/ cam ) B Above 0.75 s N
164.97% L_1060-075 | Caim P3: Hs CT (m) P3: Hs CT1 (m)
\ | )
N [ | ggg ,gig \, 82.94 % Il Above 0.75 [ Above 0.75
P3 B 015030 S [ 060-0.75 [ 060-075
| % Below 0.15 4 045-060 [ 0.45-0.60
B 030-045 I 030-045
Bl 0.15-0.30 Il 0.15-030
Below 0.15 9
o [ Below %, [__| Below 0.15

Hinh 17: Hoa song tai cdc dém trich xudt trong cac kich ban mé phong

KET LUAN

- Két qua md phong st dung mo
hinh da ti I¢ dé pha tich, danh gia duoc
ché do thuy dong luc, ché do séng, dong
chay dic trung cua bo bién khu vuc Tan
Thanh - Go Cong bién dbi rd nét theo mia
tor d6 dua ra dugc phuong phap danh gia
giai phap cong trinh mét cach phu hop.
X0i 16 bo bién xay ra do séng va dong
chay tac dong tai khu vuc nay chiéu cao
song 1én téi 0.7m va dong chay 0.5m/s
trong mua gi6 Poéng Bic da hinh thanh
ludng dong chay doc bd véi quy mé 16n
hudng tir phia Bac xudng phia Nam gay
x0i & va van chuyén bun cat di noi khéc.

- Két qua phan tich cho thiy khi c6
cong trinh dé giam song da lam suy giam
chiéu cao song Hs suy giam tir 0.7 m trong
kich ban hién trang xuéng 0.3 m va dong
chay sat bo giam xudng tir 0.5 m/s xubng
dudi 0.2 m/s. Két qua cho thiy cong trinh
da c6 hiéu qua lam suy giam dong chay va
chiéu cao song Hs t6i trén 50%.

- Tai vi tri trudc cdng trinh va khoang
hé gitta 2 dé song va dong chay ¢d xu thé
gia ting gdy x6i chan cong trinh do do
trong qua trinh thiét ké phai tinh toan giai
phép gia c6 chan dé cong trinh on dinh.

- Két qua mo phong gitra kich ban
cong trinh CT va CT1 cho thay hiéu qua
vung bao vé bo bén trong cong trinh va
pham vi 1&n can la khac nhau, phuong an
CT cho hiéu qua hon CT1 va diéu nay cho
thay khi bd tri cong trinh dé giam song
phai bd tri xay dung véi quy md va b tri
du dai dé tang hiéu qua lam viéc ciing nhu
pham vi bao vé cdng trinh va khéng nén
bé tri céng trinh nho hon 3 dé giam song
hiéu qua bao vé thap. Mit khéc, véi pham
vi cOng trinh dai s€ bao vé vung bo rong
hon gilp gay boi tao bai véi dién tich du
I6n, thém vao d6 voi pham vi da rong thi
quan thé rirng ngap man méi co thé phat
trién hé sinh thai da dang, bén viing va
bao vé bo hiéu qua.
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XAC PINH ANH HUONG CUA CHIEU RONG PINH PEN HIEU QUA
GIAM SONG CUA PE GIAM SONG CQC LY TAM - PA PO TRONG
MANG SONG

D6 Viin Diwong, Nguyén Nguygt Minh, Lé Duy Tu, Lé Xuan T4,
Dinh Céng San, Tran Thuy Linh
Vign Khoa hoc Thuiy lgi mién Nam

TOM TAT: Mét trong nhitng gigi phap cdng trinh chaong x6i |6, bao vé bo bién, tao diéu kién
khdi phuc rung ngdp man phia sau cong trinh c6 hiéu qua cao va duoc ap dung kha phé bién ¢
vling bién Tay cia PBSCL la dé giam song bang hai hang coc ly tam dé da hoc o giia. Nham
xde dinh kich thwéc mat cdt ngang cia dé chan séng pht hep véi cac yéu cau vé giam song
khac nhau, bai bao nay gidi thiéu két qua nghién cizu trong mang song anh hwong chiéu rgng
dinh dé deén hiéu qua giam song cua cong trinh, cung cdp co sé khoa hoc cho thiét ké dé giam
song coc ly tam da do.

Tir khoa: Pé giam song hai hang coc Iy tam da do, hé sé truyén song, hé sé tiéu tan ndng lwong,
song phan xq, nang lwong song, md hinh vat ly.

ABSTRACT: One of the solutions to protect coastline, aid restoration of mangrove that are
sheltered behind the breakwater effectively, and particularly applied widely to the coast of West
sea of Lower Mekong Delta is Pile-Rock breakwater. Structure of this breakwater mainly
includes two rows of prefabricated reinforced concrete piles and rock rip-rap between them. In
order to determine the the cross-section dimentions of the Pile-Rock breakwater in accordance
with the different wave attenuation requirements, this study present the experiment results on
the wave flume to quantify the effect of Pile-Rock breakwater’s widths to the wave reduction,
assisting the design of Pile-Rock breakwater in different areas.

Keywords: Pile-rock breakwaters; Double-row pile breakwaters; wave transmission; wave
dissipation; wave reflection; wave energy; physical model; Coastal Mekong delta.

1. PAT VAN PE au” (du an VIWAT), dé tai “Nghién ctu
de Xuat giai phap cdng nghé chéng xoi 19,
bao vé bo bién hop Iy cho ving Bong
bang séng Curu Long dya trén md hinh vat
ly” da duoc dé xuat.

Két qua diéu tra va nghién cuu trong
cac dé tai/dy an trudc day vé cac giai phéap
chéng x6i, bao vé bo bién da xdy dung o
DPBSCL kha da dang va phong phu, da )
tich hop dwoc hau hét cac loai dang cong e lya chon dugc giai phap bao vé
trinh/cong nghé bao vé bo bién trén thé b bién hop Iy 6 PBSCL, dé tai da dé xuat
gi¢i. Tuy nhién, nhitng giai phap nao la thong qua 3 budc. Bude 1 1a diéu tra, danh
ph hop thi chua c6 16 giai. gia lai cac cong trinh thuc té da xay dung
o DBSCL va tir do dé xuat, lva chon mét
s6 cong trinh twong d6i phi hop, hiéu qua.
Budc 2 la danh gia sy phu hop vé chirc
nang nhiém vu cua cac cong trinh (da lva
chon ¢ budc 1) théng qua mé hinh toan.
Cudi cung 1a budc 3, lua chon céc giai
phép phu hop nhat dya trén danh gia tur

Trong khuén kho hop téc gita Bo
Khoa hoc va Céng nghé va Bo Lién bang
vé Giéo duc va Nghién cau Cong hoa
Lién bang Duc vé “Cac giai phap tich hop
cho sy phéat trién bén viing khu vuc
PBSCL — Pit, Nudc, Nang luong va Khi
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md hinh vat ly. O buéc 2 va 3 sé& c6 nhiing
dé xuét, diéu chinh, cai thién nham tim
duoc cong trinh, nhitng thong sb cua cong
trinh phii hop dé ap dung 6 PBSCL.

Mot trong nhiing giai phap cong
trinh chdng x6i, bao vé by bién, tao diéu
kién khoi phuc ring ngap man phia sau
cbng trinh c6 hiéu qua cao va dugc ap
dung kha phd bién ¢ ving bién Tay cua
DBSCL vai tong chiéu dai khoang 70 km,
1a dé phéa séng/giam song bang hai hang
coc ly tam dong sat nhau, gitra hai hang
coc (161) chén da hoc (goi tat 1a dé giam
s6ng coc ly tam da do). Pay ciing 13 mot
trong nhiing cong trinh dugc danh gia la
phu hop, thdng qua hai budc danh gia néu
trén cua dé tai.

Thuc té trong qua trinh xay dung cac
cong trinh dé chin séng coc ly tam d4 d6 o
ving ven bién Tay & PBSCL, cao trinh
dinh caa dé ciing nhu chiéu rong dé ciing
chua phu hop cho mdi ving khac nhau. Vi
thé, mot sb cong trinh di phai nang cao
dinh dé hodc mé rong chiéu rong caa dé dé
dap wng yéu cau giam séng khac nhau.

Nham muc dich xac dinh kich thuéc
mit cat ngang cia dé chan song loai nay
phl hop Vvoi cac yéu cau vé giam song
khac nhau, nghién ctru nay thi nghiém trén
mang song dé dinh lugng sy thay doi cua
chiéu rong dé dén hiéu qua giam séng cua
cong trinh, cung cép co sé khoa hoc cho
thiét ké dé giam song coc ly tam da d6
mot cach phu hop. Pay ciing 1a budc thir 3
ctia d& tai nham “Nghién ctu dé xuat giai
phap cdng ngh¢ chéng x6i 16, bao vé bo
bién hop Iy cho ving DBéng bing song
Curu Long dya trén mo hinh vat ly”.

2. PHUONG PHAP NGHIEN CUU

Phuong phap nghién ctru nham xac
dinh sy thay d6i cuaa cao trinh dinh va

chiéu rong cuia dé chin song coc ly tim da
do6 véi hiéu qua giam song la dya vao thi
nghiém trén mo hinh vat ly mang song.
2.1. Thiét ké md hinh thi nghiém

2.1.1. Mang song

Thi nghiém duogc thuc hién trong
mang song cua phong thi nghiém thuy
dong luc séng bién- Vien Khoa hoc Thay
loi Mién nam. Céac thiét bi thi nghiém
duoc cung cap boi HR Wallingford (Anh).
Chiéu dai méang séng la 35m, chiéu rong
1,2m va cao 1,5m. Hé théng may tao song
duoc trang bi kha nang hap thu séng phan
xa (Active Reflection Compensation), co
thé tao ra séng ngau nhién hoic séng déu
v6i chiéu cao 1én dén 0,30m va chu ky
dinh 3,0s. Song dugc do boi kim do song
(wave gauge) véi tan sb 50Hz (d6 chinh
xac £0,1mm).

Trong thi nghiém nay mai hap thu
song dugc bé tri cudi mang song, st dung
vat liéu mat nhom duogc dat trong long sat
v6i d6 doc méi 1/5. Két qua kiém dinh kha
niang hap thy song, ung véi tit ca céac
truong hop thi nghiém (thay d6i muc nudc,
tham s6 song) thi két qua kiém dinh déu
cho hé sb séng phan xa tir mai hap thu séng
nho hon 10%, dap tmg duoc yéu cau 10.

2.1.2. Ty 1¢ m6 hinh va fwong tw md hinh

Ty 1€ md hinh phai dugc chon sao
cho dam bao diéu kién k¥ thuat va kinh té.
NO duoc lya chon dua trén nang luc mang
song va diéu kién bién (séng, dong chay).
Ty I€ cang lon thi d¢ tin cay caa thi nghiém
cang cao, nhung cang ton kém. Day 1a bai
toan thir dan dé dam bao diéu kién tuong tu
Froude va dong chay trong mang song phai
la dong chay rdi ([Re] > 10%).

- Tuwong ty vé sb Froude: Viéc lya
chon N, =N, =1/NL theo phép phén tich
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thar nguyén va dinh luat Buckingham IT
gitp cho mé hinh ¢am bao vé chi sb tuong
tu Froude tac la F, = F, (m: md hinh; n:
nguyén hinh).

- Kiém tra diéu kién dong chay. Véi
ty 1é cua md hinh chon la N_ =7 (ty 1€ dai,
ty 1€ cao), N, :ﬁ/NL =2,65 (ty 1& thoi
gian), N, = /N, = 2,65 (ty Ié vén téc).

Kich thuéc vién da coa cau kién
phuc vu cho thi nghiém phai dam bao dong
chay qua I6p déa c6 duong kinh D la dong
chay réi ([Re] > 10%). Kiém tra dong chay
qua lop da do dua trén cong thure [11]:

Re =22 11
en
__trong do6 v 1a van toc song chay qua
16 rong, D 1a duong kinh vién da, u la do
nhét tuyét doi cua chat long (0,001002

Kg/ms), € 1a do rong cua lop da sir dung
cho thi nghiém (e = 0,4). Két qua tinh
toan cho thay trong truong hop bét loi
nhat v6i duong kinh vién da thi nghiém
nhé nhat, van téc do song gay ra nho nhit
thi chi s Reynolds Re = 20.559 (Re>
[Re]) dam bao dong chay qua lop da st
dung cho thi nghiém la dong chay rbi.

2.1.3. Bé tri kim do séng va dong chdy
trong thi nghi¢m

Pé dam bao twong tu Véi didu kién
thuc té vé do doc dia hinh ving ven bién &
DBBSCL, mé hinh thi nghiém sir dung mai
chuyeén tiép c6 do doc 1/25 cach may tao
séng 5m vé huéng dat cong trinh nham
tao ra vung chuyén tiép tir song nuéc sau
vé dic trung séng nude ndng cua khu vuc
DBSCL trudce khi tuong tac véi cdng trinh
(Hinh 1).

o) \;Z%%
c ] A
O A
o WG1 234 E40 @ WG6 wer | 2%%%
N 8 o 800 WG5 @ [ ] [ ] b 7
e
= o (e
ps
L 34.0m: :
VitriDGS Mai hap
WG1 234 WGS5; E40 B 1 WGe WG7  thugéng
2
k 3
o
rope)
Ié‘ A2 ai chuyén tiép
3.0m 10.0m—--7.0m—~+—1_5m—Bé réng B~ 5m— 4.0m 1.5m=—5.0m—!

Hinh 1. So d6 bé tri thi nghiém

Kim do song duoc bd tri trude va
sau codng trinh bao gém 5 kim do truéc
cong trinh (WG, 2, 3, 4, 5) dung dé xéc
dinh song dén phia trudc cong trinh va 2
kim do (WG6, 7) sau cong trinh dugc
dung dé xac dinh chiéu cao séng sau khi
qua cong trinh. Trong d6 4 kim (WGL1, 2,
3, 4) duoc bd tri dé tach séng phan xa va
song tai trude cong trinh dya trén phuong
phap Binh Phuong t6i thiéu 12

Ngoai ra dau do dong chay E40 dugc
str dung bd tri két hop véi kim do song tai
cing mot vi tri tai WG5 va WG6 nham
kiém dinh lai hé sb s6ng phan xa tao ra boi
cdng trinh va mai hap thu séng bang
phuong phép phan tich thong nang 13.

Ché tao mé hinh

Két cau coc ly thm va dam dinh lién
két trong mo hinh duoc lam bang go dé
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dam bao thuan lgi cho gia cong chinh xac
cac kich thuéc cdng trinh (Hinh 2). Két
cau va kich thuéc dé giam séng coc ly tam
d4 d6 dién hinh & DBSCL thé hién trén
Hinh 3. ba thi nghiém duoc sang vai
duong kinh 4cm va 7cm. Pa duoc lua
chon dam bao khéng c6 hinh dang quéa
det, quéd mong, cac goc canh vién da tuong

dbi déu nhau, khdng quéa nhan anh husng
dén ma sat bé mat vién da. P4 sau khi
sang, lya chon duoc thi nghiém kiém tra
d6 rong cua cip phdi da theo TCVN
7572:2006. Thi nghiém (theo thé tich) xac
dinh dugc do rdng cua cip phdi da lva
chon cho thi nghiém khoang P= 40%.

Bang 1. Kich thwéc cong trinh thyc té va md hinh thi nghiém

Thong sb Kich ban | Nguyén hinh (cm) | M6 hinh (cm)
Chiéu cao cong trinh 280 40
Chiéu dai cdng trinh 120
B24 170 24
Bé rong cong trinh (B) B38 270 38
B52 370 52
Cap phdi d4 30+50 4+7
Puong kinh coc va khoang céach coc 30 4
MAT CAT A-A
MAT BANG : o MAT CAT B-B
<| i @7z (60 80 60 60 60 60 0 60 60 60
s =1 2 ho [7 777 AT g 27, 77 r7
‘,60‘acTaélg,ao,eoieo_so,aé]g.ao.so, maﬁz DAkge f*/ féﬁ?é@j
- ‘\g* Sea bed }3)'&_’}7(
igﬁ“ﬂ" <IHQUHIAERUE
WE ¥R Y& v 5\/ 511 - - 51
VAI \ LI Bé cir tram A I ShN 1%
| zmzoem A %5%:%% =
B ]T’ ?_(_Z_oc ly tim
Coclytim  / l l I Cacht
/" 801601606060 oc ly tam
0300, 8m q S e Samaaa

Hinh 2. So hoa kich thuéc Két cau coc ly tam — dd doé dién hinh ¢ BPBSCL

Hinh 3. Két cau coc ly thm - dd dé thi nghiém véi cac chiéu réng dé khdc nhau
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2.1.4. Thei gian thi nghiém cho mdi
trwong hop

Mdi chudi sé liéu thi nghiém st
dung cho phén tich dwgc thyuc hién it nhat
trong khoang thoi gian 500*T,, (s) du dai
dé dam bao hinh dang phé séng tao ra
trong thi nghiém phu hop véi thuc té. Dai
tan s6 cua song tao ra dwoc cit va lay
trong khoang 0,01Hz dén 1,5Hz véi do
chia diém tinh toan 1a 0,01 giay/gia tri.
2.2. Thiét ké thi nghiém
2.2.1. Piéu kign bién vé song

Cong trinh dugc thlet ké trong diéu
kién gi6 mua. Thong 50 song dau vao
duoc lua chon tir cac s6 liéu thuc do va
két qua md phong tir mé hinh toan, trong
d6 théng sd song dic trung cho khu vuc
PBSCL c6 chiéu cao tir 0,5m dén 1,5m va
chu ky séng tir 3s dén 7s. Béi voi mang
s6ng vai ty 18 md hinh N_=1/7, chiéu cao
song dam bao Ién hon hoic bang 5cm va
t6i da 1a 30cm, chu ky séng téi thiéu lon
hon hoic bang 1s va téi da 1a 3s dé dam
bao tinh d6 tin cay trong do dac va khong
vuot qua gidi han nang lyc méang song.

Céu kién st dung cho nghién ctu co
chiéu cao thiét ké 3,0m, chiéu cao luu
khong dinh dé duoc lya chon thay doi tir -

H. dén +Hs(m). D6 sau nudc thiét ké trudc
cong trinh dao dong tur 1,6m dén 3,5 m, do
sau toi thleu cua mang giap dam bao do tin
cay tu sd liéu kim do song 1a 0,2m va do
sdu nudc tdi da trong mang soéng 1a 1,0m.

2.2.2. Két cdu cong trinh thi nghiém

Két cAu coc ly tam da dé dugc thi
nghiém véi 3 chiéu rong dinh dé 1a 24cm
(B24); 38cm (B38) va 52cm (B52) (Hinh
3), trong ung véi thuc té da xay dung ¢
DPBSCL la 1,7m; 2,7m va 3,7m. Dé dé so
sanh, phan tich thi cac kich thudc khac
(chiéu cao dé, cap phéi da, khoang cach
va duong kinh gitra cac coc ly tam trén
mét hang) dugc gitr nguyén trong sudt qua
trinh thi nghiém cua 3 kich ban vai cac
chiéu rong khac nhau.

2.2.3. Kich bdn va cdac trwong hep thi
nghiém

Tong sé truong hop thi nghiém Ia
280 truong hop bao gom: 01 kich ban
khong cong trinh; 03 kich ban thay doi
chiéu rong dé (B24, B38 va B52); 07
truong hop thay doi myc nudc va chiéu
cao luu khong dinh dé (R.); 10 tham sé
song (Hs, Tp, L);

Chi tiét cac truong hop thi nghiém
dugc the hién trong Bang 2.

Bang 2. Truong hop thi nghiém

D¢ sau d (cm)

Kich Ban (twong ng véi chiéu cao hru khong R, (cm)) Tham 6 song
Hs=12cm; T,=1.51s
d=20cm (R,=+20cm) H; =12cm; T, =1.89s
AL A Hs =12cm; T, =2.27s
Khéng cbng d=25cm (R.=+15cm)
A H; =12cm; T, =2.65s
trinh d=30cm (R.=+10cm)
H; =17cm; T, =1.89s
B24 X d=35c¢m (R.=+5cm) X
Hs =17cm; T, =2.27s
B38 d=40cm (R.=+0cm) H. =17cm: T. =2.65
B52 d=45cm (R.=-5cm) s =~ fCM, Tp 22,995

d=50cm (R=-10cm)

Hs =22cm; T, =2.27s
Hs =22cm; T, =2.65s
Hs =27cm; T, =2.65s
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3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Kiém dinh pho song

Qua trinh bién @i song qua mai
chuyen tiép

Séng dugc tao ra tir may tao song tai
vung bién nudc sdu. Trong qua trinh lan
truyén trén mai chuyén tiép xay ra hién
tuong sOng v& va su thay doi 16n vé do
sdu nudc. S6ng sau khi v s& tiép tuc lan
truyén vao ving nudc ndng trudc cong
trinh. Muc dich ctia mai chuyén tiép 1a ép

séng v& nhiéu lan, tao ra song téi trudc
cong trinh ¢6 dang phd ning lugng séng
twong tu nhu s6ng lan truyén trong viing
nuéc ndng thuc té tai PBSCL.

Sy bién d6i tinh chat séng qua mai
chuyén tiép duoc thé hién qua phd niang
lwong séng Hinh 4. Sau khi qua vung
chuyén tiép, séng bi v& nhiéu lan lam
nang luong dinh suy giam. Tur vung nudc
sau (WG1) phé song cé dang dinh nhon
va qua ving méi chuyén tiép (WG5) ning
lugng dinh phd bi suy giam dang ké, séng
c6 dang det va nhiéu dinh.

Variance density spectrum

0.0255

WG1 -H_(m) = 0.21
T,(s) =256
Toq,0(8) = 2:30

0.0204

0.0153

m2/Hz

0.0102

Phé séng tai bién

0.0051 nuce sau (WG1)

f (Hz)

w 0.0153
L
o~
Eo.0102 _
Phé séng sau khi qua
0.0051 madi chuyén tiép (WG5)

0 0.4 0.8 1.2 16 2

Variance density spectrum

WG5-H__(m)=0.20
m0
Tp(s) =270
Tm_,m(s) =224

0 0.4 0.8 1.2 1.6 2
f(Hz)

Hinh 4. Phé séng bién déi truéc va sau khi qua mai chuyén tiép

Két qua phd song tao ra trong mod
hinh sau khi qua mai chuyén tiép duoc so
sanh twong ddi véi phd song thuc do hién
truong. Tai khu vuc nude néng dién hinh
cuia PBSCL, sy twong dong giira phd song
thyc t& va mo hinh dwoc thé hién qua
Hinh 5. Phé séng ca 2 truong hop déu co

dang det, nhiéu dinh, dinh c6 niang lugng
I6n hon nam ¢ gitta va cac dinh nhé nam
& c&c dai tan sé 2 bén. Su tuong tu vé phd
song tai vi tri trugc cong trinh cho thay
mo hinh da tai hién gan dang dicu kién
thuc té, nham tang do tin cay trong nghién
cuu tuong tac song va cong trinh.

=}
.Y

Phé séng thwe do tai
Ganh Hao 2019

e o
in o

o
w

Ning hrong phé (m2/Hz)
_(: o
o —

o
—

o

—

=

0.05 0.1 0.15 0.2 0.25 0.3
Tan s6 f (Hz)

0.0255

Phé séng mé phong trong
mo hinh vdt ly

0.0204F

0.0163

N
I
&

£ 0.0102}

0.0051F

0

N
0 0.4 0.8 1.2 1.6 2
f (Hz)

Hinh 5. Phé song do dac ngoai hién trirong va trong md hinh vt ly
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3.2. Phan tich két qua thi nghiém

Him),Tp (s)

‘-

Bérong B~

Ht (m),Tp (s)

BINH BE O o

Hinh 6. So' @6 mat cat cong trinh

Két cau coc ly tam da do thuoc
dang cong trinh tuong dtng. Khoang cach
gitra cac coc, khoang cach hai hang coc va
do rong cua d4 anh huong dén kha ning
tiéu tan nang luong séng cua két cau, ning
luong séng phan xa truéc cobng trinh va
séng truyén qua cong trinh. Theo dinh luat
bao toan nang luong, cd thé thé hién ning
lwong dudi dang toan hoc bang cong thirc
can bang nang lugng [7]:

E, =E +E, +E, (1)
Trong do, E., E;, E, va Ed la nang luong
Cua song dén, song truyén, song phan xa

va song bi tiéu tan. Tur do, ham can bang
nang lugng co thé duoc viét lai nhu sau:

o) (H) L E
1:(H_ij +(Hi) + 3 2

1=K+ K. +K, 3)
Trong do:

H oo . .
K, =—— Hé¢ so truyén song dugc

mo0,i
xé4c dinh bang ty 1¢ chiéu cao séng truyén
phia sau céng trinh (Hmo,) va chicu cao
song tai trudc cong trinh (Hioi);
H

K _ mO,r

r

Hé sb séng phan xa

moO,i

dugc xac dinh bang ty 1é chiéu cao song
phan xa truéc céng trinh (Hmo,) va chiéu
cao song tai trude cong trinh (Himo,i);

Kg dugce x4c dinh dya vao két qua
cua cong thirc bién doi tir cong thic (3):

Ky =1-KZ2-K.? (4)

Hé s6 song tong trudc cong trinh
dugc xac dinh bang hiéu so chiéu cao
song tai vi tri WG5 khi c6 va khong co
cbng trinh:

Hmo,i,bef
Ky = —=— 5
f Hmo,i,aft ( )
~ Dé danh gid anh huong cia sy thay
doi chieu rong dinh dé d@én cac yeu to K;
Ki; Kq trong cong thic (3) két qua sau day
s& lam rd sy thay ddi cua ting yéu té.

3.2.1. Anh hwéng cia chiéu réng dinh dé
dén hé sé truyén séng

Tuong Gng véi céc gia tri cua chiéu
cao luu khong cua dé (R¢), dé lam viéc
trong ba trang thai, d6 1a dé nho khi R¢>0,
dé ngam khi Rc<0 va khi Rc=0 goi la
trang thai chuyen tiép. Twong quan bién
d6i giira chiéu cao luu khong tuong doi
dinh dé (Rc/ Hmo,) va hé sb truyén song
qua cdng trinh (Ky) thé hién trén Hinh 7.
K. dao dong trong khoang 0,2 dén 0,7 va
ty 1& nghich véi chiéu rong dé (B), tuy
nhién duong cong c6 xu hudng hoi tu khi
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dé cang ngap sau (R¢/Hmoi<<0), chirng to
anh huong cua chiéu rong dé giam khi dé
cang ngap sau. Khi dé ¢ trang thai nho
(Re/Himo,i>0), hé sb truyén song cang giam
nho khi dé cang nhd cao va Kkhi
R/Hmoi>1.5, mac giam cua K; khong
dang ké. Mt khéc chiéu rong dinh dé B
tang tuyén tinh ung véi cac bé rong B
khac nhau tuy nhién hiéu qua giam song
khong tuyén tinh twong Gng véi sy gia
ting chiéu rong dinh d& B. Hinh 8 cho
thdy truong hop B= 24 cho hé s6 truyén
s6ng 1 16n nhat K=0,4+0,75. Trudng hop
B=38 va B=52 cho két qua truyén séng K;
kha sat nhau K=0,2+0,65, diéu nay cho
thay khi bé rong dinh dé tang tir B=24 dén
B=38 thi h¢ s6 K, giam déng ké tir K; =0,4

dén K, =0,2 (ng vai diéu kién dé nhé, khi
chiéu rong dinh dé tiép tuc ting B>=38
tng voi chiéu rong thuc té dinh dé
>=1,7m thi hiéu qua truyén song thay doi
rat it.

Chiéu rong dinh dé anh huong dén
hé s truyén séng Kt trong ca 3 trang théi
dé (Hinh 8), trong do, trang thai dé ngam
anh huong it nhat thé hién qua d6 déc cua
duong trung binh it nhat. Chi sé B/Hi
cang lon thi hé sé truyén séng qua cong
trinh cang giam. Trong trang thai dé nho,
hé sb truyén song Kt nam trong khoang tir
0.2 dén 0.45. Trong trang thai dé chuyén
tiép thi khoang thay d6i cua Kt tir 0.35
dén 0.6 va ddi véi trang thai dé noi Kt dao
dong tir 0.55 dén 0.75.

0.8 © B24 O B38
0.7 (m} B52 ——Poly. (B24)
o —Poly. (B38) Poly. (B52)
0.6
Tos
=
0.4
0
0.3
0.2 .
0.1
-1.50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00 2.50
Re/HmO.,i (-)

Hinh 7. Twong quan chiéu cao heu khéng tiwong doi dinh dé (Rc/Hno,) VA hé s6 song truyén qua

cong trinh (Ky)
0.8 ‘ Dé nho
A | O Chuyén tiép
0.7 A ® NS S ‘ ADé ngam
MNA AA A L S
& A AA A
0.6 o o B A AA A
o ogo. O8BF 4 m O A A
;2 0.5 D‘Baﬁ‘g\g\ﬂ O
o 0 0 a
] = O
0.4 s @ et
> coatR B X
0.3
0.2
0.1
0.00 1.00 2.00 3.00 1.00 5.00 6.00 7.00
B/Hi (-)

Hinh 8. Anh huong cua BIH; dén K,
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3.2.2. Anh huéng ciia chiéu rgng dinh dé
dén song phdn Xxa truwéc cong trinh

Biéu dd Hinh 9 thé hién twong quan
gitta chiéu cao luu khong twong d6i va hé
sb song phan xa truéc cdng trinh (K,) ¢ng
véi cac chiéu rong dinh dé khac nhau, véi
hé sb s6ng phan xa dao dong trong khoang
0.15 dén 0.45. Hé sb song phan xa cua
cong trinh ty 1& thuan véi chiéu cao luu
khong twong dbi, tuy nhién hé sé séng
phan xa c6 dao dong rat nhé tir 0,15 +0,25

khi dé ¢ trang théi ngam (Re/Hmo; <0) va
bién do dao dong rat lon tir 0,2 +0,45 Kkhi
dé Ilhf) (Rc/HmO,i > 0).

Khi tang chiéu rong dé lan luot B24,
B38, B52 trong cuing mot diéu kién (séng,
muc nudc, loai d4 sir dung cho két cau) thi
thi hé s séng phan xa gitra cac kich ban
thay ddi rat it. Biéu nay ching to hé sd
s6ng phan xa cua dang két ciu coc ly tam
da d6 khong bi anh huong nhiéu bai chiéu
rong dé (tir B=24cm dén B=52cm).

——Poly. (B38)

O B38
Poly. (B24)

Poly. (B52)

-1.50 -1.00 -0.50 0.00

0.50 1.00
Re/HmO,i (-)

Hinh 9. Twong quan chiéu cao luu khéng tiwong doi dinh dé (Ri/Hmo,) VA hé sé song phan xa
truéc ¢ong trinh (K,)

Qua trinh séng phan xa truéc cong
trinh két hop véi song dén qua qua trinh
giao thoa, cong huong lam bién ddi song
t6i trugc cong trinh. Hinh 14 thé hién sy
gia ting ning lugng dinh phd khi c6 cong
trinh. Su gia ting ning luong dinh pho

dan toi thay d6i chiéu cao song trudc cong
trinh, c6 thé tang lén gip 1,4 lan so voi
truong hop khdng ¢ cong trinh (Hinh 15)
diéu nay phi hop véi nghién cau cua Lé
Xuén Tu va nnk, 2020.

0.02

Variance density spectrum

0.015

0.005

.

Hi -Holm) =0.20
T, (s)=2.22
Tl =228

Hi -H_(m)=0.16
T (s =222
Tl =234

o 0.2 04 0.6

08 1 12 1.4 1.8
fiHz}

Hinh 10. Phé s6ng téng céng (H;) va phé séng téi trueée cong trinh (H;)
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Hién tuong gia ting chiéu cao séng
trugc cong trinh ty 1& thuan véi chiéu cao
luu khong twong ddi dinh dé. Trong céc
trang thai ngam (Rc/Hmo<0) thi hé s6 s6ng
téng cong xap xi gia tri “1” va tang dan khi

de chuyen qua trang thai nhd. Su gia tang
hé sb song tong cong tao thanh do séng
phan xa truéc cdng trinh, do d6 hé sé téng
cong ty 16 thuan vai hé sb song phan xa.

14
12

1.0

0.8

Ki{-)

0.6
04
02

0.0

-0.50 0.00

Rc/HmO (-)

© B24
O B38
B52
——Kf
——Linear (B38)

0.50 1.00 1.50 2.00 2.50

Hinh 11. Hé s6 séng tong céng trueéc cdng trinh

0.1 0.2

03 04 05
Kr(-)

Hinh 12. Twong quan giira hé sé song phan xa K, va hé sé séng tong céng K

3.2.3. Anh huéng ciia chiéu rong dinh dé
den tiéu tan nang lwong song

béi vai két ciu coc ly tam da dd,
séng bi tiéu tan do qua trinh truyén qua
hang coc, 16p da d6, ma sat véi cac vién
da lam tiéu tan nang luwong song khi di
truyén qua cong trinh. Két qua cho thay
phan trim ning luong song bi tiéu tan boi
két cau coc ly tam da d6 dao dong trong

khoang 40% dén hon 80% S0 V&i ning
lwong song t6i, chiéu rong dé cang 16n thi
nang lugng song bi tiéu tan cang cao
(Hinh 13). Trong truong hop dé nho, khi
chiéu cao luu khong tuong ddi cia dé nho
I6n hon 1, nang lwgng song tiéu tan khong
tang nita (cac duong c6 xu thé di ngang
khi Rc>1), nghia 1a nang lugng tiéu tan
chi con phu thudc vao chiéu rong va do
rong cua dé.
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90
a
80 Eb
?_\?, 70
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40 Bs52 —Poly. (B24)
—Poly. (B38) Poly. (B52)
30
-1.50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00 2.50
Re/HmO,i (-)

Hinh 13. Twong quan chiéu cao lweu khéng twong doi dinh dé (R/Hmo) va ning lirong séng bi
tiéu tan bgi cong trinh (Ey)

Hinh 14 thé hién niang lugng song
tiéu tan trung binh vai cac trang thai lam
viéc caa dé: Pé ngam, chuyén tiép va dé
nhd ng voi cac bé rong dé khac nhau.
Trang thai dé nho va chuyén tiép cho thay
nang lugng ti€u tan song la vuot troi so
Vi trang thai dé ngam.

Trang thai dé nho cho kha nang tiéu
tan nang lwong song lén  nhat
70,35+81,47% va trong truong hop dé
ngam thi kha ning tiéu tan ning luong
séng cua cong trinh 1a thiap nhat
53,27+65,39%. Tuy nhién ké ca trong

truong hop dé ngam thi kha nang tiéu tan
nang lugng cua dé ciing gia tiang theo
chiéu rong cua dé, voi cac gia tri trung
binh la 53,27%; 60,64%; 65,39% tuong
Gng voi chiéu rong la B=24, B=38 va
B=52cm. Trung binh khi chiéu rong dinh
dé tang 14 cm thi kha nang tiéu tan nang
luong s6ng cua két cau ting khoang 5%.

Khi chiéu rong dé 16n nhat
(B=52cm) thi hiéu qua tiéu tan nang luong
song tuong dbi cao ké ca trong truong hop
dé ngam, nang luong song tiéu tan trung
binh dat trén 65,39%.

A-Dé ngam
90
£ 80
g
570
a0 60
S AS3727
o 30
“ 40
10 24

O-Chuyéntiép —©—Dénho

Bé rong dé B (cm)

76.08

O 77.19
A\ 6539
60764
38 52 66

Hinh 14. Anh hirong cia chiéu réng dé dén nang lwong song bj tiéu tan
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4. KET LUAN VA KIEN NGHI

Thi nghi¢m danh gia anh huong cua
chiéu rong dé dbi voi cac hé s song
truyén, séng phan xa va hé sb tiéu tan
nang luong cua két ciu dé giam séng coc
ly tdm — da d6 da duogc thuc hién trén md
hinh vat ly 2D. Két qua cho thay anh
huong dang ké cua 3 kich thudc chiéu
rong dé dén cac hé sb ké trén. Tu do,
nghién ctru nay da xay dung cac dudng
quan hé tuong quan gura cac tham so chi
phdi hiéu qua giam song, song phan xa,
kha nang tiéu tan nang lugng song cua
cong trinh. Két qua nghién ctu nay lam co
s& cho bai toan thiét ké dé giam séng coc
ly tam da d6 Gng véi mdi yéu cau (nhu
giam song) khac nhau va trong diéu kién
ty nhién khac nhau & ving ven bién
DBSCL. Dic biét can luu y khi thiét ké
dang két cau nay la chiéu cao song gia
tang chu yéu do séng phan xa truéc cong
trinh dudi tac dong cua cong trinh ¢ thé
t6i 1,4 1an, can thiét phai duoc xem xét
trong cac bai toan tinh toan két cau, on

TAI LIEU THAM KHAO

dinh cong trinh.

Két qua thi nghiém cho mot s két
luan chinh nhu sau:

- Chiéu rong dinh dé ty I& nghich
véi hé so truyen song K; va ro rang nhat
ung Vvéi truong hop dé nho.

- Chiéu rong dinh dé ty 18 thuan véi
hiéu qua giam song va kha nang tiéu tan
nang lugng song cua két cau coc ly tam —
da d6 trong tat ca moi trang thai dé tir dé
nho dén dé ngam.

- Chiéu rong dé it anh huéng lon
den hé so6 song phan xa cua cong trinh két
cau coc ly tam — da do;

- Heé sb song téng truéc cdng trinh
ty I¢ thuan véi hé sé song phan xa, song

trugc cong trinh co thé gia tang chiéu cao
Ién gap 1,4 1an trong trang thai dé nho.
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DPE XUAT GIAI PHAP AP DUNG QUY TRINH MO HINH THONG TIN
CONG TRINH (BIM) TRONG THIET KE, XAY DUNG VA VAN HANH
CONG TRINH THUY LOI

Proposing solutions to apply building information modeling (BIM) process in
design, construction and management for hydraulic constructions

T6 Duy Hoan, Dodn Vin Hué, Nguyén Trong Tudn,

Dé Vin Hoang, Pham Viin Thuin - Vién KHTL mién Nam
T6 Vin Thanh — Cong ty TNHH MTV khai thdc Thiy loi
Dau Tiéng - Phuée Hoa

TOM TAT: M6 hinh théng tin cong trinh (BIM) la mot tién b khoa hoc céng nghé trong linh
viee kién triic, xdy dung va san xudt cong nghiép néi chung. Hién nay, viéc dp dung quy trinh
BIM trong linh viec xdy dung déan dung va cong nghiép da va dang dwoc trién khai, ap dung khd
réng rdi mang lai hiéu qua kinh té cao, tiét kiém thoi gian cho cdc don vi. Tuy nhién, viéc ap
dung cong nghé BIM trong linh vuc xdy dung cong trinh Thuy loi la rdt han ché do thiéu kinh
phi dau tir va nguon nhan luc co kién thirc chuyén mén dé trién khai cho timg don vi. Vi vay, bai
bdo nay sé giup dé xuat gidi phdp dp dung quy trinh BIM tai Vién Khoa hoc Thity loi Mién Nam
trong thiét ké cong trinh thiy loi.

ABSTRACT: Building Information Modelling (BIM) is a major innovation in the architecture,
construction and industrial production. Nowadays, applying the BIM process into civil
construction has been implemented and applied widely, which has brought high economic
efficiency and saving time for organizations. However, applying BIM technology into the
hydraulic construction is quite limited due to lack of fundings and human resources with
specialized knowledge to implement. Therefore, this paper will help propose the solution of
applying the BIM process for the Southern Institute of Water Resources Research in design,
construction and management for hydraulic constructions.

1. PAT VAN PE

Hién nay, nhitng cong trinh ha tang
ky thuat xay dung trong nganh Thuy Igi
dugc cac don vi thiet ke trién khai chu yeu

luong 16n nhu: Cong lap ghép, dap ngin
min, cong ngin tridu... do vay Viéc
chuyén giao mét lugng théng tin 16n tir
nhom thiét ké sang nhém xay dung va cac

thong qua phan mém AutoCAD. Phan
mém da duoc ra doi tir 1au cO uu diém don
gian, nguoi dung d& dang tiép can sir dung
hién CAD ¢6 s luong nguoi dung dong
dao. Tuy nhién, ngay nay vai sy phat trién
cua khoa hoc va cong ngh¢ trong thoi dai
cach mang cdng nghiép 4.0, nhu cau sir
dung su tién loi ctia con ngudi ngay cang
cao, AutoCAD di boc 16 nhiéu han ché.

V6i dac thu cua cac cong trinh thuy
loi ¢6 nhiéu chi tiét ket cau phuac tap, so

bén lién quan 1a mot sy kho khin nhat
dinh. Quy trinh thiét ké dya bai cong cu
CAD truyén thdng ciing thuong xuat hién
nhitng 16i thiét ké do xung dot giira cac
chi tiét. Tat ca dir liéu chua co su lién két
ddng nhat nén viéc cap nhat bd sung 1a vo
cung kho khan, dan dén sai s6t va cham
tién d6 cong trinh. Thém vao do, cic cong
trinh thay loi 16n hién nay thuong dugc
két hop Vé&i co so ha tang khac nhu cau
qua sdng, cong vién va cong trinh biéu
tuong du lich. Do vay, yéu cau dit ra doi
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hoi cac don vi thiét ké can phai c6 nhitng
cdng cu manh mé& dé nham truyén tai khoi
lwong 16n théng tin dam bao duoc cac yéu
t6 vé mau sic, kién trac, phdi canh khdng
gian 3D — diéu ma cong cu thiét ké
AutoCAD con thiéu.

2. TONG QUAN CAC NGHIEN CUU
VE BIM CHO CONG TRINH
THUY LOI

2.1. Nghién ctru ngoai nudc

Hau hét tai cac nude da Gng dung
BIM, chinh phu déu nhan thac dugc su
can thiét cua BIM trong quan |y xay dung
nén da nhanh chéng thanh 1ap cac to chirc
phét trién BIM qudc gia dé nghién ciu va
xay dung céc tiéu chuan va 1§ trinh dé
dam bao su thanh cong cho viéc ap dung
BIM & qudc gia minh.

Cac nghién ctu vé BIM phan 16n
dua vao mo hinh “BIM maturity” ciia Bew

Level 0 Level 1 Level ;
(Cap d60) (Cap d61) (Capdd
Maturity (mircdd trudng thanh)
20 3D
CPIC

2
2)

va Richards dé danh gia murc do truong
thanh cua BIM trén ting qudc gia va to
chiac. Theo cach phan loai nay thi cac
nudc tién tién trén thé gioi dang thuc hanh
BIM ¢ 3 cip do: tép dau gébm Anh va
Singapore hién dang ¢ cap do 2 - nhiing
qudc gia ndy di c6 tiéu chuan qudc gia
huéng dan BIM va bit buc lam BIM &
nhiéu hang muc du &n. Tiép theo sau Ia
My, Uc va cac nuéc Chau Au dang & gitra
cap d6 1 va 2. Nhitng nuée nay du di xdy
dung duoc tiéu chuan BIM nhung chinh
pht van chua thuc sy manh tay bat budc
ding BIM rong rdi. Nhom thir ba la cac
Tiéu vuong quoc A Rap théng nhat-UAE
va mot s6 nudc chau A phat trlen nhu
Trung Quéc, Malaysia hién dang & cap do
1. Ho da xay dung dugc bo khung tiéu
chuan cho minh nhung van can tiép tuc
hoan thién thém.

Level 3

—

/  Data (dir liéu)

Lifecycle
management

(quan ly vohg doidy an)

_AVANTI_
BS 1192 2007

CAD

User guides CPIC, Avanti, BSI

IDM - Commen dictionary ~ Tjéu |
IFC - Col dat;
1FD - Gommon processes  chu&n \ Processes (quy trinh)

ISO BIM BIM

!

Nét ve, cdcdang hinh hoc va chir 2D

Drawings, lines arcs text, etc
Tools (cong cuy)

S

M hinh 3D, phéi hop BIM

Models, objects, collaboration

O

Ubrary

File based

File based

Paper collaboration

(Banvé va tailiéu gidy)

& library

(phdi hop hd so
thiét k& - thi cong
-quén ly dy &n)

collaboration

management
(Ph&i hop hd so va
quén ly hd so qua
thu vién kj thudt s8)

© 2008 Bew - Richards
D liéu tich hop va twong téc 8n dinh qua
cac moi truvong BIM khac nhau
Integrated, Interoperable Data Théng nhit thu
vién, dir liéu, quy
trinh, tiéu chudn
BIM

CEEEEEEEE

Integrated
web services
BIM hub

(Quén Iy dich vu BIM
qua hé thdng Website tich
hgp céng nghé BIM)

Hinh 1: M6 hinh cac mize dé phét trién cia BIM theo Bew va Richards
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Vuong qudc Anh (United Kingdom)
la mot nude di dau thé giéi khi noi vé
BIM. Thuc té, chinh pha Anh di quyét
dinh thi hanh BIM trong tat ca cac du an
cta chinh phu, ¢6 nghia rang chi c6 nhitng
cong ty tuan thu theo BIM cip do 2 méi
c6 thé tham gia vao céc du &n chinh phu.
Tai Anh, chién lugc phét trién nganh xay
dung duoc chinh phu Anh dé ra vao nam
2011 véi muc tiéu giam 33% chi phi cac
du an sir dung vén dau tu cong vao nim
2025. Pé dat dugc muc tiéu nay, chinh
phi Anh thanh lap Héi thic day va thuc
hiégn BIM (Client BIM Mobilization and
Implementation) nham tao diéu kién cho
cac d6i twong tham gia Gng dung BIM
trong cac du an va huéng téi muc tiéu dua
Vuong qudc Anh dan dau vé cong nghé
BIM. Béng thoi, chinh pha Anh céng bd
chién luoc va 16 trinh 4p dung BIM trong
d6 o ap dung thir & mot s6 du &n cong
vao nam 2012. Viéc day manh su ap dung
rong rdi caa BIM s& dugc tién hanh trong
giai doan 2013-2015 va hudng dén viéc
dam bao tat ca cac du an dau tu cong co
von tir 5 triéu bang s& ung dung BIM &
tirng giai doan phu hop vao nam 2016.

Singapore c6 tiéu chuan quéc gia va
16 trinh @ng dung BIM rd rang tir rat sém.
Chinh phu Singapore thanh lap Ban chi
dao BIM bao gom: B¢ phan huéng dan
thuc hién BIM, Bo phan phép ly va hop
dong va Hiép hoi cac nha quan ly BIM.
Ban chi dao nay c6 nhiém vu phat trién
nhitng tiéu chuan va cac nguoén luc hd trg
BIM dé tao diéu kién hop tac st dung
BIM. Pong thoi tu van nhimg linh vuc
can thiét co thé tién hanh BIM hiéu qua &
cap do cdng ty, du &n hay ca nganh xay
dung. Thang 5 nam 2012, cung véi Bo
Xay dung va Cong nghiép, Ban chi dao
BIM Singapore dd cong bd tiéu chuan
BIM cua Singapore 1a cian ci huéng dan
ung dung BIM va chi r6 vai tro va trach

nhiém cua cac bén tham gia khi tng dung
BIM ¢ cac giai doan caa du an. Thang 8
nam 2013, phién ban 2 cua b tidu chuan
BIM cua Singapore duoc cdng bé thay thé
cho phién ban 1. Mot diém dic biét 1a
Singapore ¢6 16 trinh &p dung BIM rit
chat ché:

- Thang 7/2012: {ing dung BIM ¢ tat
ca du an cong c6 von > 10 triéu dola;

- Thang 7/2013: tng dung BIM cho
thiét ké kién tric & tat ca dy an xay mai c6
dién tich >20.000m?;

- Thang 7/2014: ung dung BIM cho
thiét ké ky thuat ¢ tt ca du &n xay méi c6
dién tich >20.000m?;

- Thang 7/2015: Ung dung BIM cho
ca thiét ké kién triic va ky thuat o tat ca dy
an xay mai 6 dién tich >5.000m?.

Thém nira, Singapore con thuc day
cac hoat dong hoc thuat nhu t6 chuc nhiéu
cac hoi thao vé BIM, dua cac phan mém
BIM vao giang day, t6 chic cac cudc thi
cho sinh vién, c6 cac chuong trinh thuc
tap va dé cuong tét nghiép vé BIM & céc
treong: Pai hoc k¥ thuat Singapore, Dali
hoc k¥ thuat Nanyang, Pai hoc SIM, Dai
hoc Temasek.. . Singapore cung thuc day
cac hoat dong dao tao nghé nhu cap chuang
chi ky nang BIM, chang nhan BIM
Manager... Dén nay ¢6 hon 3.500 chuyén
gia duoc dao tao cac chung chi vé BIM
bao gdm ca sinh vién va dbi tugng khéc.

Tai My, Hoi dong dy an BIM
(United States™ Project Committee) da
dugc thanh lap ngay tir 2008 nham thuc
day sy phét trién BIM theo ting nganh,
ting bang va trén ca nudc, dong thoi cong
bé tiéu chuan quéc gia vé BIM (National
BIM Standard). Pén nay tiéu chuan nay
d3 ngay mot hoan thién va chuan bi cong
b phién ban 3 (NBS-version).
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Tiéu chuan quéc gia nay bao gdom
cac chi dan theo 3 cap:

- Cap do A hay con goi la tiéu chUan
cbt 16i bao gébm tiéu chuén quoc gia, qubc
té, cac quy pham, tiéu chuan trong viéc
trao d6i thong tin, tiéu chuan phi hop Véi
k¥ thuat va thu nghiém;

- Cip do B hay tiéu chuin tham
khao, bao gém céc tiéu chuan di duoc
g dung boi cac to chuc va cac nganh
cdng nghiép khac lién quan vé qué trinh
thuc hién du an tng dung BIM, chi dan
didc diém ki thuat khi tng dung BIM va vi
du tham khao;

- Cép d6 C 1a cac tiéu chuan da duoc
thuc té ching minh vé céch thuc tién hanh

BIM, bao gdm thoa thuan hop ddng,
huéng dan ung dung BIM dé dat két qua
tot nhat tét nhat va viéc s dung dich vu
hd tro tir bén th 3;

Tai Phap, Bo Nha ¢ di chi dao day
manh ap dung BIM cho cac c6ng trinh nha
& Vvé6i 16 trinh bit dau tir 2014 véi ngan
sach 20 triéu euro cho 3 nam. Cac hoat
dong duoc trién khai vai 3 noi dung:

- Thuy‘ét phuc cac bén lién quan, dac
biét la cha dau tu stir dung BIM,;

- Hd trg cac cong ty nho va vira vé
trang thiét bi va nang lyc trién khai;

- Tao méi truong dam bao thuan loi
cho viéc ap dung BIM.

Hinh 2: Mgt s6 cong trinh thaiy loi da dp dung cdng nghé BIM do Vién KHTL Mién Nam thuc
hi¢n (Nguon: tac gia)

2.2. Nghién ctru trong nudéc

Viéc nghién cau cho cdc cong trinh
dan dung nhu nha cao ting, nha xudong da
thuc tién &p dung trén thuc té 1a rat nhiéu.
Tuy nhién, ap dung cho cac cbng trinh

thay loi hién nay con rat han ché. O Viét
Nam trong sb cac doanh nghiép da ap
dung BIM, tap trung chu yéu Ia cac doanh
nghiép c6 vbn dau tu nudc ngoai hoic cac
doanh nghiép tu nhan. i dau trong ap
dung BIM 1a cac don vi tu van thiét ké, c6
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su tham gia cua day da cac bo mon thiét
ké va ung dung cho nhiéu loai cong trinh
xay dung khac nhau: cong trinh dan dung,
cong trinh ¢éng nghiép va cong trinh ciu.
Cac don vi ap dung thanh céng BIM trong
thiét ké nhu Polysius Viét Nam, VNCC,
JGC Viét Nam... Mot s6 nha thau &p dung
thanh thanh cong BIM nhu nha thau Hoa
Binh, Coteccons, Meada, Vinata... Cac
nha thau cha yéu 4p dung BIM trong boc
tach khéi luong dau thau, kiém soét khoi
luong thi cong va kiém tra xung dot giira
cac bo mon.

O Viét Nam hién nay, trong linh vuc
xay dung dan dung va cong nghiép thi
maot s6 du an 16n cua tu nhan hoic cac du
&n c6 yéu té nudc ngoai ciing da ap dung
BIM trong qua trinh thyc hién dau tu xay
dung dé nang cao chit luong va hiéu qua
dau tu. Do d6, ching ta di c6 mot sb
doanh nghiép cung cap giai phap cd kinh
nghiém trong linh vuc nay. Tuy nhién, doi
véi linh vuc xay dung cac cong trinh thuy
loi va giao thdng thi hau nhu ching ta van
con xa la véi viéc &p dung BIM vi nhiéu
1y do khac nhau nhung chu yéu la do hiéu
biét cuia cac chu dau tu, don vi tu van, cac
nha thau va ca cac don vi quan ly van
hanh van con rat han ché. Hon nira, chi
phi dé trién khai a4p dung BIM thong qua
hoat dong chuyén giao céng nghé, ciing
nhu phai dau tu co sé vat chat ban dau
kh& 16n, dic biét 1a tdm Iy ngai thay doi
cach thac lam viéc.

Tai Viét Nam, viéc ap dung BIM
trong thiét ké, xay dung va quan Iy van
hanh céng trinh dang duoc trién khai theo
Quyét dinh Sé 2500/QD-TTg cua Bo Xay
dung da dugc Thu tuéng Chinh phu phé
duyét ngay 22/12/2016 thyc hién “Pé an
ap dung mé hinh théng tin cdng trinh
(BIM) trong hoat dong xay dung va quan
ly vdn hanh céng trinh”. Trong d6 nhan
manh, tir ndm 2021, trén co so tong két,
danh gia ap dung BIM Bo Xay dung ban
hanh Thong tu, huéng dan cu thé dé ap
dung rong rai BIM trong hoat dong xay
dung va quan ly van hanh. B6 Xay Dung
da xudt ban chinh thuc tai liéu “Hudng
dan chung 4p dung mo hinh thong tin
cong trinh” (2021).

Theo tai liéu thu thap, nhitng nghién
cau, luan van va bai bao trong nudc da dé
cap phd bién hon dén viéc nghién cuu
BIM cho c6ng trinh thuy loi. C6 thé ké
dén nhu: “Dé xuat 4p dung mo hinh thong
tin cdng trinh trong quan ly chat luong tu
van thiét ké cong trinh thay loi 4p dung
cho vién k¥ thuat cong trinh” ctia Nguyén
Pinh Tai (2019), “Ung dung BIM cho tu
van thiét ké cac cong trinh thuy loi va
thay dién o Viét Nam” cua Tran Vin
Toan, Nguyén Hiru Hué (2019).

Dya trén nhaing nghién ctu va
huéng dan d6 mot sé cong trinh ha tang
ky thuat va thay loi tai Viét Nam da ang
dung mé hinh théng tin céng trinh (BIM)
véi mue d6 chi tiét nhu sau:

Bang 1: Cong trinh trinh ha tang ki thugt va thay loi siz dung BIM

STT Cong trinh

Quy mé

Dich vu BIM sir dung

1 | Cong trinh duong metro 2:

Bén Thanh- Thanh Luong | Euro

Téng muc dau tu 1,7 ty

M6 hinh 3D trong giai doan
chuan bi thi céng.

2 | Cong trinh Ham qua song

Sai Gon (Ham Thu Thiém) | dong

Téng mic dau tu 8.101 ty

M6 hinh 3D va kiém soat
xung dot trong cac qua trinh
sau thi cdng, hay qua trinh van
hanh va str dung.
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3 | Cong trinh cng Céi Lén —

Toéng mic dau tu khoang

M0 hinh phdi canh trinh dién.

Céi Bé 2000 ty dong
4 | Cong trinh dap sobng Cai Tf)ng muc dau tur 740 ty | M6 hinh 3D giai doan thiét ké
Nha Trang dong kha thi va thiét ké thi cdng

kiém soat xung dot, mo hinh
phoi canh trinh dién.

5 |Coéng trinh cong Au Ho
Phong, Vam Lé&o

Tong mic dau tu khoang
800 ty dong

Mb hinh 3D giai doan thiét ké
tien kha thi, mdé hinh phoi
canh cong trinh.

6 | Cong trinh dé bién Tay Ca
Mau

Téng muc dau tu khoang
900 ty dong

M6 hinh 3D trinh dién giai
doan thiét ké kha thi.

3. CO SO LY THUYET UNG DUNG
CONG NGHE BIM TRONG THIET
KE

Cong nghé BIM ra doi dya trén tién
dé tao dwoc hinh anh dang 3D trén may
tinh nham tryc quan héa d6i tuong thiét
ké. V&i muc dich do, ching ta can nhiing
phét trién tién bo cua ca phan cing, phan
mém va bam sat vao nguyén Ii tao lap
hinh anh ctia may tinh. Dé 1am dugc diéu
do, may tinh dua vao 2 nguyén ly cua
nganh toan hinh hoc:

- Nguyén ly cua hinh hoc cé dién:
Puong 1a tap hop cac diém. Hinh anh
s& tap hop bai nhidu duong nét khac
nhau. Dua vao nguyén ly nay sé€ c6
hinh anh dudi dang raster. Pay la dang
hinh anh cudi cing dugc tao thanh bai
cac phan mém nhu 3D Max, 3D Viz,
Photoshop... Mot diém cua hinh anh
dugc biéu thi trén man hinh bang maot
pixel. Mot pixel dugc quan ly béi cac
thudc tinh nhu vi tri, mau sic... Vi vay,
mét hinh anh ¢6 kich thugc hinh hoc
cang 16n thi sé pixel cang nhiéu. Hinh
raster thuong c¢d nhing wu diém co ban
la mau sac va tao hinh phong phu.

- Nguyén ly cua hinh hoc gidi tich: Hinh
anh 1a d6 thi cia mot ham sé y=f(x).
Dua vao nguyén ly nay sé cé hinh anh
dang vector. Pay la dang hinh anh

dugc tao ra boi phan mém nhu:
Autocad, Micro station. Mét hinh anh
vector duoc quan ly bang mot ham sé
va mot vai théng sé. Do do, du kich
thuéc hinh anh l6n hay nho cling
khéng anh huong nhiéu dén dung
lugng file. Hinh vector thuong co
nhitng dac diém: don séc, tao hinh kém
phong phu so véi hinh raster.

Tuy thudc vao ting giai doan trong
qua trinh thiét ké, nguoi ding s dung
nhitng phan mém khac nhau sir dung ca 2
co s nguyén 1y hinh hoc néu trén dé ng
dung cho két qua pht hop: Qua trinh thiét
ké cac khdng gian chirc ning, vector hiéu
qua hon, qua trinh nguyén ctu vat liéu va
mau, raster hiéu qua hon. Bén canh nhiing
hinh anh thiy duoc trén man hinh 1a thong
tin hinh hoc (Graphic information), nguoi
lam thiét k& con can dén nhiing thong tin
khong phai la hinh anh goi la thdng tin phi
hinh hoc (non-graphic information) nhu
dién tich, thé tich, khéi luong... ctua cong
viéc ma ho dang lam.

Céac phan mém BIM hién nay déu
huéng phét trién dua theo Cong nghé
PBM (Parameter Building Model) - md
hinh cong trinh xay dung c6 chta thdong
s6, cong nghé cho phép ngudi dung cé thé
tu do dinh nghia mét thugc tinh phan tir
cua hé d6i twong, dinh nghia mot vai thay
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ddi thudc tinh bé mat cua ddi twong, ddng
thoi gén thém cac tham bién hinh hoc va
xay dung cac mdi quan hé lién quan dé
kiém soéat nhitng thong sé da duoc khai
bao trudc do.

VECTOR

RASTER

Graphic Information

Autocad, Micro station

3D Max, 3D Viz
Photoshop
Hinh 3: Nguyén ly hinh hoc tqo Idp hinh dnh
cua may tinh (Nguon: Tac gia)

Autodesk Revit (goi tat 14 Revit) 1a
mot trong nhitng BIM Platform dap ang
tot yéu cau cho thiét ké trong linh vuc

Thay loi. Revit ciing 13 mét trong sé it
nhitng phan mém st dung ca 2 nguyén ly
xay dung anh vector va raster cho quéa
trinh thiét ké véi tbc d6 xtr 1y nhanh, ting
kha nang st dung cho nguoi dung. Pac
trung chu yéu cua Revit 1a sy lién két hai
chiéu, dam bao cho viéc nhitng thay doi
cua bat ky phan nao trong mét thiét ké déu
dugc phan anh ngay lap tuc trong tat ca
nhitng phan c6 lién két. Revit cho phép
nguoi thiét ké trién khai cac cong trinh
thay loi c6 dang két cau phuc tap, chuyén
d6i dir lieu md hinh giira cac phan mém
khac nhu: SketchUp, Lumion,
NavisWork. Vi vay, trong bai bao nay tac
gia s& s dung phan mém Autodesk Revit
la cong cu dé ap dung BIM cho thiét ké
cong trinh cdng trinh thay lgi.

XET CAu PHIN CONG. g B 5y Rbewkets - O _&X

Hinh 4: Gigi thiéu sur dung Autodesk Revit cho cong ngh¢ BIM trong xay dung cdng trinh
thuy loi (Nguon: tac gia)

Autodesk Revit sé trich xuat phan mo
hinh thiét ké 3D sang file dit liéu c6 dinh
dang khic dé dua moi truong dir lidu
thdng tin chung (CDE). Téc gia dé xuat sir
dung trang web Fusion 360 cua héng
Autodesk dé st dung lam moéi truong
CDE, cu thé Fusion 360 luu trit dit li¢u

trén moi truong Internet cé thé cung cap
nhiéu tinh ning nhu: Phan cong vai tro
cua cac bén trong dy an, xem xét thong tin
chi tiét cac cu kién (kich thudc, mac bé
téng, nha san xuat, gia ca...), theo ddi tién
trinh thay ddi thiét ké, 13y y kién truc tiép
trén mo hinh, kiém tra xung dot, kiém soat
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xung dot gitta cac thanh phan cua md
hinh. Cac bén tham gia c6 thé nim bat
dugc thong tin va tién trinh cua du an
hoan toan théng qua Internet nén dir liéu
duoc cap nhat lién tuc.

4. XAY DUNG MO HINH 3D

Viéc thuc hién cong tac dung hinh
dua trén dia hinh va tinh toan thiét ké so
b6 cha yéu bao gom theo cac budc sau:

- Nghién ctu hinh khéi cong trinh
va xac dinh lud6i truc dinh vi tim
cbng trinh, chon cac cao trinh dac
biét dé tao ludi d¢ cao.

- Dung cac hang muc phéan chia nho
cua cong trinh.

- Két hop cc phan véi nhau thé
hién trong mot 16n duy nhat la mé
hinh théng tin caa cong trinh.

- biéu chinh md hinh néu phéat hién
sai sOt va hoan thién.

Trong bai bao nay tac gia st dung
cong trinh cong au Ho Phong thugce giai
doan thiet ke kha thi cua dy an “H¢ thong
cong trinh diéu tiet, bo sung nudc phuc vu
nudi trong thity san vang phia nam Quoc 1o
1A, tinh Bac Liéu” 1a mot cdng trinh thuc
te cho viéc xay dung mo hinh 3D. Quy md
cong au thuyén Ho Phong nhur sau:

+ CoOng trinh cap 2

+ Cong: 2 khoang, B = 2x32m, Zn =
-5.5m, Zcv= +3.5m, ctra van phang dong
mao bang xi lanh thuy lyc

+ Au thuyén: B= 12, Zn= -5.3m,
Zcv = +3.5m, Cura chir nhat dong mo bang
xi lanh thuy lyc

+ Clu: B = 3.0m, Zday dam= +9.5m,
Tai trong 2T, Cap duong thuy cap 3

+ Lu6i truc dinh vi: Giao cua tim tru
T2 va tim cau.

Véi dic thu cdng trinh cbng thay loi
thuong duoc bé tri véi cac hang muc va
cac chi tiét nho, vi vay viéc dung tat ca
céc chi tiét cua toan bo cong trinh trong
mét file 1a diéu khong kha thi. Ly do 1a
viéc dua qua nhiéu chi tiét nhiéu hang
muc vao mét file s€ gay can trd van hanh
Cia may tinh, va hon nira khé khan cho
cbng tac quan ly va trinh bay ban vé. Do
vay, tac gia phan cong trinh géom 9 hang
muc nhé véi cac cau kién chinh duoc chia
nhu sau:

+ Phan cau: mb cau, dam BTCT chit
I dac san, goi ké, mat cau, lan can, cau
thang, tru cau thang.

+ Phan khoang cdng: Coc vudng
BTCT, Coc 6ng thép mang cdng, Cur
Larsen IV chéng thim, BT day, BT 16t, BT
day cong, BT tuong cong, Tru chéng va.

+ Phan co khi: Cwra ctra au (12m),
Cua van cong (2x32m), Dam dan huéng,
Xi lanh, cu gia d& xi lanh, cot chong sét.

+ Phan thap van: Nha chira dau, BT
thap van, lan can, Biéu tugng Kién trdc.

+ Phan au thuyén: Coc vudng
BTCT, BT day, BT lét,, BT tuong au,
thang thép, dém cao su chong va.

+ Phan ké: Coc vuong BTCT, Coc
cu SW500A, Dam mai, lan can, H¢ dam
gia co, Tam lat BT, Ro da gia co.

+ Tram diéu hanh: hai tram diéu
hanh ctra &u tai 2 phia.

_+Phan Nha quan ly: Nha quan ly 2
lau theo thiet ke

+ Phan canh quan: Buong, nén, cay
tao canh quan, nha de xe, nha bao vé, rao
chan, cong xep.
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Hinh 5: Phan chia va té hop file theo tirng hang muc cdng trinh (Nguon: tac gia).

Dé c6 thé két hop cac phan nho
thanh mot cong trinh hoan thién, tac gia st
dung céng cu Manage Links trong Revit.
Véi diéu kién cac file nho phai dugc vé
trén cung ludi truc dinh vi, cong cu

Manage Links cho phép két néi 9 file nho
da duoc phéan chia ¢ trén dé ghép thanh
moét file 16n co day du cac thanh phan cua
cong trinh nhu san pham duéi day.

~ 3-3- @R

Hinh 6: M6 hinh 3D cang &u Hg Phong hoan thi¢n sau giai doan thiét ké kha thi
(Nguon: tac gia).

5. GAN THAM SO THONG TIN VA
QUAN LY DU LIEU TAP TRUNG

Str dung tinh nang dinh nghia tham
s6 trong Autodesk Revit dé trinh bay va
lwu trix thdng tin cua déi twong dudi dang
hinh hoc va phi hinh hoc. Trong do, cac
thong sbé thudc dang hinh hoc cua dbi

tuong bao gom: Chiéu dai, chiéu rong,
chiéu cao, géc dinh vi... Céc thong s6 phi
hinh hoc bao gém: Loai cau kién, Mac vat
lieu, Nha san xuét, Gia tién, Hinh anh,
duong link va cac thong sé khac theo nhu
Cau ciia nguoi dung.

Cac théng s6 va quy tic cua Revit
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cho phép cac dbi twong tu dong cap nhat
theo su kiém soat cua nguoi ding hoic
khi c6 sy thay doi. Revit sir dung 3 loai
tham sé trong dy 4n dé ngudi ding c6 thé
tuy chinh.

+ Tham s6 trong ho déi tuong (Family
parameter): la dang tham s6 dugc dinh
nghia trong moi truong family cua Revit.

+ Tham sé trong du an (Project
parameter): La tham s6 duoc dinh nghia
trong noi bo cua du an, vi thé né khéng
thé dung thiét ké lién két trong cac family
dé doc dir lieu md hinh cua du an.

Cac tham s6 nay thuong dung dé
gan céc gia tri diéu kién dé tao nhan dang
dbi tuong, sau d6 dua vao cac bién nay dé
thiét ké cac bo loc (Filter) dung trong ky
thuat View dbi twong, trinh bay ban Vg,
théng ké khéi luong.

Ciing c¢6 thé dung cac tham sé dé
gan céc bién tu do cho dbi tugng véi muc
dich dién giai thém céc yéu t6 nao d6 cua
d6i twong. Nhugc diém cua cac bién nay
1a chung hoan toan doc lap, khong thé
thiét 1ap quan hé vai cac bién khac thong
qua biéu thirc dugc.

+ Tham sb dugc chia sé¢ (Shared
parameter): 1a tham s6 dugc dinh nghia dé
khai bao thém théng tin cho tat ca céc loai
dbi twong. Tham sé Shared khdng can thiét
vao quan hé cua cac thanh phan trong
Family nhung c6 thé gan cho nhiéu loai ddi
twong. Tham sb nay thuong ding dé gan
thém théng tin can thiét cho déi twong hay
don gian dung dé phan biét d6i tugng phuc
vu quan ly, thdng k&, trinh bay ban vé.

5.1. Pinh nghia va gin tham sb cho d6i
twong trong mo hinh

a. Poi véi ddi twong 1a ho (family)

Déi tuong thudc ho (family) nham
mo phong cho cac cau Kién dugc ché tao

san, sé luong 16n, cé thé tuy bién theo quy
luat vi du nhu coc bé tong dic sin, dam bé
téng, cac chi tiét co khi duoc ché tao tur
nha may. D4i véi cong trinh cong au Ho
Phong, tac gia st dung céac family cha yéu
sau: Coc 6ng thép (D=1m), Coc bé tong
(0.4x0.4x19.5m), Coc chéng va
(0.35x0.35x1700), cir Larsen Il chdng
thim (L=11m), Pém cao su chong va,
Cira u (12m), Cura van (32m), Dam 1400,
Lan can cau, Cir SW500A, Dam bé tong,
Tudng xay, cira di, cira $6...

Dudi déy, tac gia str dung d01 tuong
ho family && md phong cho mét cau kién
céng trinh la coc cor SW500A véi cac
thong tin chi tiét nhu hinh dudi.

Pé tao lap tham s6 cho mot ddi
twong dién hinh family, quy trinh duoc
thuc hién theo cac budc nhu trén da duoc
danh s6 thir ty. Trong d6, nhiing thong sé
nay thudc loai Family parameter, bao gom:

+ Tham sé chung caa dbi tuong:
Tén ciu kién, Loai ciu kién — dung dé
dinh nghia phan biét chung loai ddi tugng.
Vi du: Coc SW500A, SW400, Coc ly tam,
Coc vudng... Do day la cac thong sb
thong tin nén sir dung loai tham sé 1a Text.

+ Tham s6 hinh hoc: Tuy thudc vao
ting loai cau kién khac nhau s& co céc
tham s6 hinh hoc khac nhau. Cau kién
SW500A bao gom céc théng sb hinh hoc
nhu sau: H Chiéu cao, t _Chiéu day,
W_Chiéu rong, tw_Chiéu day dinh, a, b, c,
h, L_Coc cur. Nhiing thdng s6 nay sé biéu
thi kich thudc thuc té caa ciu kién nén sé&
duoc st dung loai tham sé 1a Length.

+ Tham sé phi hinh hoc: tham s6 phi
hinh hoc caa cu kién bao gom théng sb
lién quan dén thudc tinh cua ddi tuong va
s& c6 cac loai tham s6 khac nhau. Vi du:
Momen nat (KN.m) thudc loai Number,
Dién tich mat cat thuoc loai Area,
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W_Trong luong (kg/md) thudc loai
Number, Nha san xuat thuoc loai Text,

Tapename: | COC G SW5004 v &
Search pamameters [s1
Parometer I Ve [ Formla [ s -
Text. 4 - &
TEN CAU KIEN ¢+ ault) [COCVANBI KE =
O8] CAU KIEN (deaul] COC CUf SW00R =
and Finishes. | ;
VAT LIEU (default) VL BETONGBUCSAN 5 e
| (Comotappesr i Saes or o)
T B 6 R ——
it cao ul) 160000 = (Canbe shared by multie projects and fambes, exparted ta OCEC, and
1290 c soear  svedudes ane togz)
0960
X a0
KICH THUGC HINH HOC (defautt)
a (default) HET) E Paremeler Bata
b (default) 1400 = e .
w3 O
i (detoult) 3800 Giscioe:
L Coc cir(defouit) 6000 i @ stance
R | Loe ofperameter Oaesersnge
THONG TIN PHI HINH HOC (defaut) (Canbe used
3 oS from a g condzon and
[EErym——— report T 8 forma or 35
scheduable parameter)
Toslto desrptont
<o toctp descrpton, Edt s parameter 1 vrte 3 custom tocltp. Custom t
EdtToonm..
Cong ty CP bé tong Iy tam ThiaDiic 1 =
hitps://betongthuduci v/productic = = =
[ 1] Marage Lockup Tables
o Conced apsly
| | |
| " ‘ |
| | W_Chiéu rong (mm) = 996 | o
L T I F=
1 f | ! i N
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DPuong dan link san pham thuoc loai URL.

Dimensions
THONG 50 TIEU CHUAN (default) =
H_Chiéu cao (mm) (default) 16000.0 =
t_Chizu day (mm) (default) 120.0 =
W_Chigu rong (mm) (default) 996.0 =
tw_Chiu day dinh (mm) (default) :200.0 =
KICH THU'OC HINH HOC (default) =
a (default) 138.0 =
b (default) 140.0 =
¢ (default) 276.0 =
h {default) 380.0 =
L_Coc cir [default) 16000.0 =

Identity Data

THONG TIN PHI HINH HOC (default)

Mer_Momen nit (kM.m) (default) 350.000000

Mecr_Momen ndt (T.m) (default) 35.700000

A_Dién tich mat cat (m2) (default) 0.182

W_Treng lugng (kg/md) (default) 472,800

Type Image

Keynote

Model

Manufacturer

Céng ty CP bé téng ly tdm Thi Bic 1

Type Comments

URL https://betongthuduc] vn/product/c
| coccsus

StedT) 8 eanype

= .

e

CA0 DG DM CEHG

)
Heaiby Elements [ |

ik THUGE Witk Ko<

g

n 00
£ ——_—
=

<

-~
Hinh 7: Tao tham sé cho doi twong ho Family trong Revit (Nguon: tac gid)
Bang 2: Thong sé tiéu chudn coc van BTCT dur ing luc
BANG THONG SO TIEU CHUAN CQC VAN BE TONG COT THEP DU UNG LUC
STANDARDSPECIFICATIONS OF PRE-STRESSED CONCRETE SHEET PILES
Kich
thuée hinh hoc ia
A . Dién
Chicu Geometric A .
Chiéu Chiéu Chiéu day dimension Mor,nen t;gh
. . N A . nirt mat Trong
STT Chiingloai cao day rong dinh A Crackin £ lwen
No. Classification Height Thickness Width Top Momen g c uons
. . moment  Cross Weight
H t W width nut M A
tw a b ¢ h Cracking cr rea
moment A
Mcr
mm mm mm mm mmmmmm mm kN.m T.m m?  kg/md
1 SW500A 500 120 996 200 138 140 276 380 350 35.7 0.182 4728
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Kich
thwéc hinh hoc i
. . _ Chiéu Geometric Mamen It)ifl:l
Chiéu Chiéu Chieu day dimension it mit  Tron
STT Chiingloai cao day rong dinh A Crackin it lu'&ng
No. Classification Height Thickness Width Top Momen g c Wei ﬁ
H t W width it moment ross Weight
tw a b ¢ h Cracking Mcr Area
moment A
Mcr
mm mm mm  mm mmmmmm mm kN.m T.m m?  kg/md
2 SW500B 500 120 996 = 200 138 140 276 380 400 40.8 0.182 472.8
3 SW600A 600 120 996 @ 200 128 150 256 480 500 51.0 0.208 = 540.4
4 SW600B 600 120 996 @ 200 128 150 256 480 590 60.1 0.208 540.4
5 SW740 740 160 996 = 300 128 150 256 580 687 70.0 0.266 = 691.8
6 SW840 840 160 996 350 128 150 256 680 766 78.1 0.284 739.6

b. Pbi véi ddi twong 1a khdi (Component)

: Stucture  Systems  In Annotate  Analyze Massing & Site  Collaborate  View  Manage

Faraneter Troe: B
Bwit [oronds v
[ride i hecked coregres
¥ Bans
¥ Genen Models
¥ SwonniFrnurg
2 Wals

x [

e 5
=

Parameters available to elements in this project:

v | PB Edit Type
2 A

(s e g per g e

||

1200

Fine
Show Both
rerides Edit...
ons

lay Style None

oK Cancel Help

Text
TEM CAU KIEM BE TOMNG THAN COMG
LOAI CAU KIEN BTCT M400 d6 dudi nudc
TTWCUD VA PTCH THUY L3I
VIEN KHTL MIEN MAM

Materials and Finishes

YATLIEU EBT—'IHAI'\J CONG MA00
Dimensions

THONG 58 TIEU CHUAN

L_Chigu dai 26000.00

H_Chi&u cao 450,00

B_Chiu réng 450,00

Volume 1002.938 m°

Hinh 8: Tao tham sé cho doi tuwong khoi Component trong dir &n (Nguon: tac gid)
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Khac vai du an cong trinh dan
dung cha yéu dugc tao lap boi cac khéi bé
tong cé hinh dang khéng phuc tap nhu
cot, dam, san c6 thé duoc md phong dudi
dang family, du an cbng trinh thay loi sé
str dung cac khdi bé tdng vai nhiéu chi tiét
va hinh dang phic tap hon nhu bé tong
than COng, tru d6, thap van. Do vay,
nhitng khdi nay s& duoc dung truc tiép
trong moi treong Project cua dy an dudi
dang Component va cac théng sé duogc
gén di kém cling tuong tuy nhu trong
Family da duoc trinh bay ¢ trén.

Céc thong tin cua ting chi tiét cau
kién tuong ty khac s& duoc gan truc tiép
trén mot md hinh duy nhét dé cac bén tham
gia nhu: chu dau tu, thiét ké, don vi thim
tra, tham dinh, nha thau, cung Gng vat tu. ..
s& dugc nam bat mot cach chinh xéc, thdng
nhat. Cac thong tin nay duoc luu trit chi
trong mot md hinh. Didu nay dam bao cac
mébi lién hé, twong thich va hoan chinh cua
cac thong tin. Qua trinh nay s€ giam bot

Sl=-rfoAe-2EHaR -~
Y meet Annctste  Anshae  Maszing &Ste  Collsborste

)|

View Mansg

BB R

ik
o | §
>

DD YD

¥ |l
P
!l‘l -

port

E

el

[
[

thoi gian phai ra soat hang loat ban ve néu

can thong tin nao do ve cong trinh, va giam

thiéu sai s6t néu co.

5.2. Quén ly moé hinh thong tin céng
trinh

5.2.1.Chuyén déi di ligu

Pé bao dam tinh bao mat cua di liéu
goc, mo hinh thong tin trong Autodesk
Revit can duoc xuat ra dudi dinh dang file
khac cho phép ngudi nhan thdng tin chi doc
duogc théng tin va khong c6 kha nang chinh
sra file goc. Autodesk Revit cho phép
chuyén d6i mot sé dinh dang file khac nhu:
CAD (.dwg/.dwf) (3), Dwf/ Dwfx (4), FBX
file (.fbx) (5), IFC (.ifc) (6).

Dudi day, tac gia s€ su dung toan bo
file md hinh thdng tin cong trinh cua cong
Au Ho Phong dé chuyén ddi toan bo dir
liéu tir Revit sang Dwf/Dwfx nham phuc
vu truyén dat thong tin 1an kiém tra va
cham ¢ giai doan sau nay.

D Export Settings 70X

Views/Sheets  DWF Properties Project Information

P 7 0 oF 30 View: {30} Export: <current viewjsheet only>

ul]

Include Type Name

@ DViewdD

Save Set & Close: Cancel

Hinh 9: Xudt déz liéu thdng tin cong trinh sang dinh dang dwf/dwfx (Nguén: tac gid)

5.2.2. Quan ly thdng tin dw an bdng
Fusion
Viéc gitr lién lac chinh sira gitra cac
don vi lién quan sé dugc thuc hién trén
moi truong internet cua Fusion 360.

Fusion 360 tao diéu kién cho su trao déi,
hop tac gitra cac thanh vién du &n. Toan
b cac phién ban duoc cap nhat va y kién
cua nhirng bén lién quan sé dugc luu trir
theo thoi gian cua du an. Piéu nay dam
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bao tinh ddy di, khach quan cua thong tin
va toan bo tién trinh caa du an.

Théng tin cua cong trinh cbng au Ho
Phong sau khi duogc tai dir liéu Ién Fusion
gitr nguyén dugc toan b thong tin da khai

bdo trong Autodesk Revit. Hinh 10 trai —
thdng tin cua cau kién bé tong tudng cdng.
Hinh 10 phai — théng tin caa cdu kién
tuong cu SWS500A da khai bao ¢ giai
doan trudc.

Hinh 11: Cgng tac thiét ké giira cAc thanh vién trong du dn trén mi truong trao doi thong tin
chung (CDE) (Nguén: tac gia)
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Trén day 1a 2 vi du minh hoa vé qud
trinh trao ddi thong tin bao gom gop y va
dé nghi chinh sua cua tu van tham tra,
tham dinh dé tu van thiét ké chinh sta cho
phu hop.

+ Chinh sira 1: Hinh 11.1 — D& nghi
ddi két cau tru cau dan sinh dé dam bao
kha nang chiu lyc. Hinh 11.2 — két ciu tru
cAu dan sinh sau khi da chinh sta.

+ Chinh sira 2: Hinh 11.3 — Dé nghi
thiét ké chinh sira pham vi san mang cong
va bo sung hang rao chan. Hinh 11.4 —
Pham vi dao dap phan ké va san mang
cdng, hang rao sau khi da chinh sta.

5.3. Kiém tra va cham

Kiém tra va cham 1a mot qué trinh
trong do6 nhitng cong cu dac trung dugc s
dung. Viéc phan tich nham kiém tra tac
dong cua mot phan thiét ké cua cong trinh
t6i nhitng phan khéc, do vay nhitng phan
tich nay phai dugc thuc hién trén mot mo
hinh duoc tong hop ddy du toan bo phan
thiét ké. Cong doan nay dic biét hitu ich
cho cé4c thanh vién du 4n nham cd su
phong doan tét hon va xur ly nhitng van dé
thiét ké tiém an trudc khi di dén giai doan
thi cong.

Thong thuong, nhitng va cham duoc
phét hién bang mot qua trinh thu céng qua
viéc chong cac ban vé 2D. Tuy nhién,
cong nghé BIM c6 thé mang nhitng hé
théng tir tat ca cac bo mdn lai véi nhau va
so sanh ching nham phat hién nhiing va
cham trudce khi chang duoc phat hién trén
cong truong. Viéc phat hién va cham mot
cach ty dong 1a mot cach tiép can quan
trong dé xac dinh nhitng 16i thiét ké hoac
thiéu sot. Néu mot ddi tuong qua gan véi
nhau s& dugc xem nhu 14 va cham mém
(soft clash), trong khi nhimg ddi tuong
chdng chéo hoic tring mot vi tri s& dugc
xem la mot va cham cung (hard clash).

Trén thuyc té, mdi bén lién quan
trong thiét ké va thi cong s& sir dung cac
loai cbng cu va cong nghé BIM khac nhau
dé dap tng cong viéc cua ho. Vi du, mo
hinh thiét ké duong c6 duoc dugc chuan
bi bang phin mém OpenRoad, md hinh
thodt nudc thai co dé dugc thiét ké va phat
trién trong Civil 3D, Revit c6 thé dugc sir
dung cho thiét ké két ciu, trong khi nhitng
mo hinh khac thi dugc tao véi CAD tools.
Nhiing chuong trinh nay thuong khong
giao tiép duoc véi nhau va do d6 chung
khong thé canh bao cho nhitng thanh vién
trong dy an khi c6 va cham xay ra. Chinh
vi thé da c6 nhiéu cong cu BIM khac nhu
Navisworks c6 thé dem nhitng mé hinh
3D nay tir nhitng nén tang khac nhau vao
mot nén tang duy nhat dé phan tich va
nhan dién va cham. Phat hién va cham
sém co thé giam 15i thiét ké, rut ngan qué
trinh thi céng, giam gia cua cdng trinh va
c6 thé dap (tng mot qua trinh thuan loi hon
cho nhitng bén lién quan.
5.3.1.Kiém tra xung dét truc tiép

Qua trinh thiét ké va dyng hinh 3D
bang Revit cho phép ngudi dung hinh c6
thé quan sat truc tlep dugc nhirng va cham
do nguoi thiét ké khong thé kiém soat
duoc hét théng tin trén ban vé 2D. Bé ¢6
thé thay duoc va cham nay, ngudi dung
hinh can két hop cac file cua cac hang
muc lai v&i nhau. Phuong phap nay c6 uu,
nhuoc diém nhu sau:

- Uu diém:

+ Tiét kiém thoi gian

+ Khoéng can chuyén doi dir liéu tir
md hinh sang cdng cu khéc.

- Nhuoc diém:;

+ Chi xac dinh duwoc cac va cham
ctng, khong tim dugc cac va cham mem.
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+ Khé xac dinh duoc va cham cua
cau kién bi khuat tam nhin.

Dé kiém tra theo hinh thac nay, tac
gia str dung hai cong cu Manage Links va
Visibility/Graphics Overrides trong Reuvit.
Trong d0, cac thao tac duoc trinh bay lan
luot theo thir ty nhu mo ta ¢ hinh dudi
day. Hinh 12 trdi— st dung cdng cu
Manage Links cho phép két ndi cac file da
dugc dung hinh & giai doan xay dung mo
hinh 3D (Hinh 5). Hinh 12 phai— sir dung
cong cu Visibility/Graphics Overrides dé
bat tit ché do hién thi cac file thanh phan
nham kiém tra va cham giita cac file v6i
nhau. Bang cach nay, ta ciing c¢6 thé quan
1y dwoc tirng hang muc cua cong trinh dé
c6 dugc thm nhin tot hon khi thuc hién
phén tich.

= o | I -

Khi quan ly hién thi bing Visibility/
Graphics Overrides c6 thé quan ly theo 1
file hodc nhiéu file két hop. Duéi day la
két qua 2 va cham dién hinh trong qué
trinh thiét ké ma viéc dung md hinh 3D c6
thé phat hién truc tiép. Hinh 13 trdi — Va
cham coc ong mang cbng va bé tong bit
day khi k1em tra trong phan két cau
khoang céng. Hinh 13 phai — Va cham
gitra lan can can ctra van va tru cau thang
lén cau la két qua khi kiém tra va cham
gitra 2 phan Phan au thuyén va Phan cau.
Hai va cham nay déu la nhiing va cham
cing. Pay chi la 2 vi du dién hinh, trong
qua trinh 1am viéc nhém da phat hién rat
nhiéu va cham khac nhau dwa trén méd
hinh da duoc xay dung.

o] om
I E—— R

Hinh 12: Quy trinh kiém tra va cham trong Autodesk Revit (Nguon: tac gid)

Hinh 13: Két qua phat hién va cham trong giai dogn thiét ké khi sir dung Autodesk Revit
(Nguon: tac gia)
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5.3.2. Kiém tra xung dgt gian tiép

Dé kiém tra cac xung dot mot cach
chinh x&c va khéng phu thuoc vao chu
quan cta nguoi dyng, mo hinh thong tin
da dung tr Revit sé dugc chuyén di liéu
tr Autodesk Revit sang dusi dang
Dwi{/Dwfx d€ su dung phan mém tha hai
kiém tra va cham. Kiém tra xung dot va
cham bang phan mém quan ly c6 nhiing
uu, nhuge diém nhu sau:

- Uu diém:

+ Sir dung dugc md hinh da chuyén
doi ¢ giai doan quan ly dir liéu

+ Phat hién dugc tat ca cac va cham
ctng, va cham mém.

- Nhugc diém:

+ Phai chuyén d6i dir liéu tir Revit
sang nén mat thém mot giai doan lam viéc.

+ Thong ké dugc céc va cham nho
nén doi hoi nguoi dyng hinh phai co ky
nang tot.

Trong quy trinh su dung BIM cua

Autodesk, Naviswork Manage cho phép
quan ly d@ liéu théng tin tir cong trinh tir

I AR == 1 Autodes Naiswoks Manage
— i
Home Viewpont  Review  Animation  View  Outout BIM 360  Render o

~ S g, s \-‘
. MRS SN RN SN RS SN

c4c phan mém khéac nhau va dong thoi ciing
c6 chirc nang khac nhu: kiém tra va cham,
lap tién do thi cong, tinh toan chi phi. Trong
bai bdo nay, tdc gia sir dung Naviswork
Manage dé kiém tra va cham cia md hinh
cong trinh céng Au Ho Phong.

Kiém tra va cham duoc thuc hién
qua cac budc nhu sau:

Budc 1: Chuyén doi dix liéu tir Revit
sang phan mém quan ly

Budc 2: Cheén dit liéu da chuyén doi
vao phan mém

Budc 3: Tao lap cac cai dat va diéu
Kién dé chay va cham

Budc 4: Xuat bao cao

Trong dién giai quy trinh dudi day,
Hinh 14 trdi — Chen d& liéu Dwf/Dwfx
vao moi truong caa Naviswork. Dir ligu
file Dwf/Dwfx s& dugc chuyén ddi tur
phan mém Revit nhu da dé cap & muc 5.2.
Cong trinh céng au Ho Phong duoc
chuyén bao gom 9 file Dwf. Hinh 14 phai
— Chon céc file hang muc cbng trinh, xét
diéu kién dé chay va cham.

\

—

=5

b
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Hinh 14: Quy trinh kiém tra va cham trong Naviswork Manage (Nguon: tac gia)

Pb6i véi md hinh ndy, tac gia sir
dung file cua Phan Khoang cbng (7) va
Phan Ké (8) dé chay va cham. Véi diéu
kién khoang cach téi han (10) la 0.01 m,

c6 nghia la khoang cach gitra cdc mat
phang khi giao cit cua bat ky phan tu
trong 2 file nay Ién hon 0.01 m thi phan
mém s& béo phat hién duoc 13i va cham
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d6. Nguoc lai, nhitng va cham nao nho
hon 0.01m thi phan mém s& bo qua nhiing
va cham @do.

Két qua sau khi chay md hinh, tac
gia s¢ dua ra 2 va cham la cac va cham
dién hinh ma phan mém di tim ra duoc.
Hinh 15 tréi 1a va cham dén tir coc bé tong
neo ké bi giao cit véi phan bé tong day
cdng voi khoang cach va cham bang
0.335m (>0.01m). Hinh 15 phai la va
cham dén tir phan lan can giao véi tru bac
thang véi khoang céch va cham bang
0.852 m (>0.01m). C4c phan khéc ciing c6

e

6. KET LUAN

Str dung phan mém Autodesk Revit
trong thiét ké cong trinh thay loi dé dung
md hinh 3D gidp trinh bay y tuong thiét
ké mot cach truc quan. Cac hang muc cua
cong trinh dugc chia nho, tir d6 phan chia
cdng viéc cho cac thanh vién trong nhém
thiét ké mot cach dé dang.

Phan mém cho phép tao lap va gan
thdng tin cho phan tr mod hinh theo nhu
cau cua ngudi dung gip luu giir théng tin
cong trinh dudi dang s6. M6 hinh thong
tin cong trinh dugc chia sé bang cong cu
Fusion 360 — la cdong cu dugc su dung
trong méi trudng Internet tao diéu kién
thuan loi cho su trao d6i, hop tac giira cac

thé kiém tra twong tu véi quy trinh nay
dic biét 1a cac hé thdng dién, co khi va
cac chi tiét co khi trong giai doan thiét ké
ban vé thi cong. Nhu vay, vaoi Vviéc st
dung kiém tra xung dot gian tiép va dua
trén cac diéu kién da cai dat, mo hinh da
tim ra dugc cac va cham mot cach chinh
xéc, day du, thong ké duoc khoang cach
va cham. Duya trén nhitng két qua phan
tich nay, ngudi thiét ké co thé nhan biét
thong tin va dua ra cac chinh stra ngay
trong giai doan thiét ké.

b A
LEE o R e e 2 |

"
T
7

1 H
|

Hinh 15: Két qud va cham trong Naviswork Manage (Nguon: tac gid)

bén tham gia, giam thiu su phu thugc
bang van ban giay.

M6 hinh thong tin cong trinh c6 thé
kiém tra va cham truc tiép trén Autodesk
Revit hoic chuyén doi dit liéu kiém tra va
cham giéan tiép bang Naviswork Manage
gitp phét hién sém cac xung dot gitra cac
hang muc caa céng trinh, han ché céac I5i
va thiéu sot trong qué trinh thiét ké. Pong
thoi, viéc nay tranh dugc viéc phai chong
cac ban vé 2D nhu quy trinh lam viéc cua
AutoCAD, giam chi phi phéat sinh, nang
cao chét lugng thiét ké.

7. KIEN NGHI
Hién nay, viéc ap dung cobng nghé
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BIM trong thiét ké cong trinh Thuy loi
can duoc dau tu can thiét dé tiép can voi
cdng nghé moi, ddng thoi ting cudng
ngudn nhan su c6 chuyén mon dé trién
khai. D& an &p dung md hinh thdng tin
cong trinh (BIM) trong hoat dong xay dung

va quan ly van hanh cong trinh da duoc
Thu tuéng Chinh pha phé duyét tai Quyét
dinh s6 2500/QD-TTg ngay 22/12/2016. Vi
vay, viéc ap dung quy trinh BIM vao thiét
ké, xay dung va van hanh cong trinh thay
loi 14 hét strc can thiét.
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TAC PONG CUA NHIET PQ KHI THI CONG TOI HIEN TUQNG
NUT KET CAU DAM BE TONG COT THEP

Effect temperature on cracking of reinforced concrte beams during
contruction

Khwong Vin Huan
Truong Pai hoc Cong nghé Sai Gon

TOM TAT: Dam bé tong cot thép c6 tiét dién 16n, mdc bé téng cao, tudi ngdn ngay cé tdc dong
dén hién twong nit dam trong qud trinh thi cong. C6 thé tinh todn kha nang gay nirt két cau bé
t6ng cot thép trong diéu kién hé sé dan né nhiét cia bé tong va cot thép khdc nhau do anh
hwong cua nhiét d cia khoi dé va tinh chdt co Iy ciia bé tong.

Tir khéa: Dam bé tong cot thép, hé s6 dan né nhiét, anh huong, nhiét do, nut.

ABSTRACT: Reinforced concrete beams have large cross-section, high concrete grade, short
age, impact on cracking the beam during construction. It is possible to calculate the possibility
of cracking reinforced concrete structures in the condition that the thermal expansion
coefficients of concrete and reinforcement are different due to the influence of the temperature
of the pouring block and the physical and mechanical properties of the concrete.

Keywords: Reinforced concrete beams, coefficient of thermal expansion, influence, temperature,

cracking.

1. PAT VAN DE

Hién tuong két cau bé tong cot thép
(BTCT) nha cao tang trong qua trinh thi
cong bi nut né hién nay xay ra kha pho
bién. Két qua khao sat vét nit trén mot sb
dam & cong trinh HQ v&i chidu dai nhip 6 -
6,4 m, tiét dién 0,3x0,5m, mdi dam xuat
hién khoang 3-5 vét nut, bé rong vét nut
khoang 0,08 dén 0,14mm.

V6i cong trinh nha cao tang cua
Truong COSPKT ¢ LV, dam chinh c6 kich
thuge 0,4x0,8m, dam phu kich thudc
0,3x0,7m, chiéu day ban san 15cm thi vét
nit xuét hién & 2 mdt bén va ¢ bung dam,
tap trung chu yéu vung gitra nhip, chiéu
cao duong nut phat trién gan sat dén day
san. Be rong vét nut khoang 0,1-0,15 mm,
chii yéu 1a 0,1 mm, chidu sau vét nit
khoang 7-8 cm. Bé tong c6 mac thiét ké
M300. Theo nhét ky thi cong, cong trinh su
dung cbt pha van gd; ngay khi g& cdt pha

khong nhin thiy vét nit. Vét nit thuong
dugc phat hién tinh co sau khi g& cot pha
mot thot gian khong xac dinh.

Theo TCVN 5574-2012 - Tiéu
chuan thiét ké Két cu bé tong & Bé tong
cdt thép quy dinh giéi han bé rong khe nut
ap dung voi dam duoc che phu khi st
dung thép CII, CIII, bé rong vét nit 1au
dai cho phép acrc2 = 0,3 mm, véi 3 d&én 5
vét nirt thi tong d6 mé toan dam 1a khoang
0,24 dén 0,6mm. Dic biét, chiéu cao vét
nit déu 16n hon mirc quy dinh (vuot quéa
2/3 chiéu cao dam).

Di ¢6 nhidu tai liéu trong va ngoai
nude dé cap dén nguyén nhan giy nut két
cau BTCT. Theo tai liéu huéng dan nghién
clru, stra chita gia c¢b vét nit két cAu bé
tong cua Vién Bé tong Nhat Ban [1] c¢6 dua
ra khoang hon 40 nguyén nhan, trong do6 co
cac nguyén nhan do chiu tdc dong cua
nhiét thiy hoa xi ming; do chat luong cbt
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liéu; do tinh co ng6t cua bé tong (BT); do
su thay d6i nhiét do moi truong; do mirc
chénh 1éch nhiét do hodc d6 am cua cau
kién,... Tuy nhién, trong qua trinh thi cong

nha cao téng & nudc ta it duoc dé cap
nhiing yeu t0 trén, thuong thi chi quan tam
dén do khang nén cta bé tong.

|
22 cm |

Hinh 1: So hoa vét nirt trén dam thuc té

Trong Gi4o trinh bé tong cdt thép
[4] c6 d& cap dén sy lam viéc dong bod
gitta bé tong va ct thép khi chung co do
co din nhiét gan bang nhau. Khi nhiét do
thay d6i tir 26-100°C, thi h¢ s6 dan no
nhiét cua BT tir 10x10° dén 15x10°/°C,
cua thép tir 12x10° dén 13x10°/do. Tiéu
chuan thiét ké két cdu bé tong cbt thép
TCVN 5574-2012 [3], 1dy hé sé dan no
nhiét o = 10 x 10°/°C d6i voi bé tong
nang, trong diéu kién nhiét do thay doi tur
-40°C dén +50°C.

Theo két qua nghién ciu cia
Truong Pai hoc Cong Nghé Sai Gon [2],
khu vyc phia Nam nudc ta thuong su
dung d4 dam mo Héa An, Tan Cang,
Soklu... Véi bé tdng B30 str dung da dam
trén thi hé s6 dan nd nhiét cua bé tong & =
(6,8-8,3).10° (/°c). Trong khi cua thép ¢ =
12,7.10° (/°c). V6i mirc chénh léch t6i
50% nhu trén thi giita bé tong va cdt thép
c6 thé gy tmg suat cuc bd dan tdi bé tong
bi nut.

Pé tim giai phap han ché nut két cau
BTCT can xac dinh tac dong cta nhiét do
dam BTCT trong qua trinh thi cong téi
hién tugng nut trén.

2. CO SO KHOA HQC VA PHUONG
PHAP NGHIEN CUU

Nhu ching ta biét, két cau BTCT
chi 1am viéc dong bo khi hé s6 din no
nhiét cua BT va cbt thép gin bang nhau.
Tuy nhién, theo két qua khao sat [2], hé sd
co dan nhiét cua thép va bé tobng chénh
léch t61 44%, vuot xa gidi han binh
thuong +20%.

Dé danh gia anh huong cuia sy chénh
léch nhiét d6 toi sy lam viéc ciia két cau
BTCT trong truong hop d6 dan nd nhiét
ctia ¢t thép 16n hon cua bé tong nhu sau:

- Khi méi d6 bé tong, ¢ nhiét do
moi truong ban dau to, chiéu dai cua chu
kién bé tong va chiéu dai cua cot thép
bang nhau va co gia tri lo.
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- Ngay sau khi d6 bé téng, xi mang
dugc hydrat hoa kém qua trinh tda nhiét
l[am cho nhiét d6 cau kién ting dan lén
dén t;. Néu & ché do hoan toan ty do thi
cdt thép gidn dai ra mot doan AT,; bé tong
gidn dai ra mot doan AB,. Do hé sb dan no
nhiét cta thép 16n hon cua bé tong nén
AT, > AB,. Ban dau khi cuong do bé tong
con thp, gitra bé tong va cbt thép co thé
tu do dich chuyén twong dbi véi nhau ma

khong bi can tré. Dén lic nao d6 cuodng
d6 bé tong du 16n, lyc lién két gitta BT va
cot thép tang 1én, cdt thép s& kéo BT dai
thém mot doan va lam cho bién dang cua
BT la AB; va AB; 16n hon gia tri AB, ban
dau. Do cuong do chiu kéo cua BT thép
nén budc BT xuit hién cac khe nit nho.

Qua trinh trén dwoc minh hoa trén
hinh 2

Thai diém nhiét

dd ban dau t,

PO dan dai
riéng biét cua

bé tong va
Cot thép sau
khi gia nhiét

1én t1

Hinh 2: Tuong tac gitta bé tong va
cot thép khi d¢ dan dai nhiét cua cot

Bé tong cot
thép Sau khi
gia nhiét t

thép lon hon bé tong

Sau khi nhiét 4o

tré vé ban dau to

Dua vao hé sé dan nd nhiét cia BT
va CT, su phat trién cuong d6, modun dan
hoi khi kéo cua BT theo thoi gian, tién
hanh tinh toan muc chénh 1éch nhiét do
gitta vung dat cdt thép va nhiét do ctia hdn
hop bé tong ban dau sinh tmg suét kéo gay
nut cho BT nhu sau:

Tién hanh khao sat su dién bién
nhiét 6 két cdu dam BTCT theo thoi gian
khi bit dau d6 bé tong trén 2 cong trinh
thyc té. Po nhiét ¢ 2 diém trong yéu la
trong tdm mit cit dam va vang dat cot
thép chiu luc & bung dim (Hinh 3). Thiét

bi do ghi nhiat

A ® o
ty dong sau 1 Vi trf do
tieng, do phan ?piét tai
t cht
giai 0,1°C. SRR o
Vi tri do
Xac dinh tai viing
; A 1A cot thép
cuong do bE  pugam |@_@ @
tong ¢ tudi

Hinh 3: M6 ta vi tri do
nhiét do trén mat cat dam

ngin ngay (1;3
ngay). Theo doi
hién tugng nut
trén dam cong trinh thuc té bang truc quan
khi g& ¢t pha voi thoi gian 2 tuan sau thi
cong.
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3. KET QUA KHAO SAT VA THAO
LUAN

Céc thong sd ky thuat cap phbi bé
tong, nhiét d6 ban dau ctia hon hop BT va

nhiét d6 ving dat cdt thép, tiét dién dam,
cuong do nén mau va tinh trang nit dam
thuc t€ dugc mo ta trong Bang 1.

Bdng 1: Théng s khdo sat dam bé téng cot thép

cong Macbé Xi Nwée Cat Nhiét do (°c) Thoi  Tiét Cudng Tinh
trinh  tong  mang (lit) da 3, hop Pinh gian xuat  dién  df nén trang
(kg) (K9) pa tong nhiét hién dinh dam (MPa) nit sau
" nhiét (h)  bxh 28
(cm) ngay
A M400R28 380 181 1890 329 479  25-27 60x80 30,6 Khong
(40h)  nat
B M350R7 385 182 1847 304 485 16-18 50x50 13,8 Cdnut
(17h)

Dua vao chénh léch nhiét d6 vung
dat cot thép va nhiét do ban dau cua
HHBT cua 2 ciu kién khao sat trén 2 cong
trinh thuc té, tinh duoc bién dang cudng
burc ctia BT, tir d6 tinh toan tmg suét chiu
kéo do bién dang nhiét opy. Kha ning
chiu kéo ctia bé tong Ryy tai thoi diém

: g i
SOiE D 3 - =
\ o >
\ . il
- v
\! ’t
» 4

Hinh 4: Khao sat cong trinh A
Dam khong xudat hién vét nut

tinh todn phu thudc vao thanh phan cép
phdi bé tong va sy phat trién cudng do va
modun dan hdi cia n6 theo thoi gian. Tinh
ty $6 obm/ Rom dé dbi chimg véi két qua
khao sat trén cau kién thuc té. Két qua
trong bang 2.

1

L
| oA

Hinh 5: Khao sat cong trinh B
Dam co xuat hién vet nut
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Bdng 2: Tinh todn kha néng gdy niet két cdu BTCT béi chénh img sudt nhiét

Cong| Tudi bé | Nhi¢t dj ciia | P9 dan dai | Nianglwe | Cwongdd | Tysé | Tinh
trinh| tong bé tong (°c) | twong doi | chiukéo | chiu kéo cia | g, /R, | trang
(h) R chiu kéo |cia BT Ry,| BT do bién nﬁ’t
Vung B?n cia BT (MPa) dang nhiét dam
CT | dau (Gben) (MPa) thue té
0 352| 329 1,32E-05| 0,000 0,000 -
1 346| 329| 9,78E-06| 0,081 0,007 0,086
5 345| 32,9| 9,20E-06| 0,405 0,033 0,081
9 39,6/ 329 3,85E-05| 0,728 0,247 0,339
13 430 329| 581E-05| 1,052 0,538 0,511
17 46,2| 329| 7,65E-05| 1,376 0,926 0,673 | Khéng
A 21 473| 329| 8,28E-05| 1,700 1,239 0,729 | Mt
25 | a76] 329] 845605 2024 1506 | 0744 | Vi
26 479| 329| 863E-05| 2,104 1,598 0,759 | mo ta)
30 470 329 811E-05| 2,428 1,733 0,714
34 455 329| 7,25E-05| 2,752 1,755 0,638
42 449| 329| 6,90E-05| 3,399 2,065 0,607
48 436| 329/ 6,15E-05| 3,885 2,104 0,542
55 415 329| 4,95E-05| 4,452 1,938 0,435
0 31,6/ 304| 6,90E-06/ 0,000 0,000 -
31,9| 304| 863E-06] 0,081 0,006 0,076
5 39,5| 304| 523E-05| 0,405 0,186 0,461
9 448| 304| 8,28E-05| 0,728 0,531 0,729
13 47,7\ 30,4 9,95E-05| 1,052 0,921 0,876
17 484| 30,4 1,04E-04| 1,376 1,254 0,911
B 18 485| 30,4 1,04E-04| 1,457 1,335 0,916
19 484| 304 1,04E-04| 1,538 1,401 0,911 C(;’(:r‘:
23 47,7\ 30,4 9,95E-05| 1,862 1,630 0,876 | hinh
27 46,7| 30,4| 9,37E-05| 2,185 1,803 0,825 | mo ta)
31 456| 304| 8,74E-05| 2,509 1,930 0,769
35 45| 30,4| 840E-05| 2,833 2,094 0,739
39 439| 304| 7,76E-05| 3,157 2,157 0,683
43 42,7\ 304| 7,07E-05| 3,480 2,167 0,623
47 415 304| 6,38E-05| 3,804 2,137 0,562
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Nhan xét:

- Kha ning gdy nit ddm BTCT tuy
thudc vao sy chénh léch nhiét d¢ gitra
vung dit cbt thép va hdn hop bé tong ban
dau, sy phat trién cudng d6 va modun dan
hdi ctua BT theo thoi gian.

- Mtc nhi¢t chénh 1éch gitra vung
dat c6t thép va hdn hop BT ban dau vao
khoang 18°C la két ciu BTCT co thé
bi nut.

- Két cdu BTCT c6 kha nang bj nat
ngay trong vai ngay dau tién.

- Theo sé liéu tinh toan, néu co giai
phép giam dugc nhiét d§ vung dat cot thép
xudng khoang 2°C thi han ché dugc két
cdu BTCT bj nut.

TAI LIEU THAM KHAO

4. KET LUAN VA KIEN NGHI

- Két chu dam bé tong cbt thép bi
nut phu thuoc vao muc chénh nhiét do
giita vung dat ¢t thép nhip dim va hdn
hop bé tong khi thi cong; voi cuong do,
modun dan hdi cta bé tong tai cung thoi
diém trong qua trinh ctmg hoa.

- Két cdu dam bé tong cbt thép c6
thé xuat hién nit sém ngay trong vai ngay
dau tién sau thi cong.

-pé nghi céc dam co tiét dién 16n
(= 50x50 cm), khi sir dung bé tong mac
cao ngan ngdy (= M350R7) can cé giai
phap giam nhiét khdi d6.

- Khi ¢6 giai phap giam nhiét do
ving dat cot thép xudng khoang 2°C thi s&
han ché duoc két cAu dam bé tong cbt thép
bi nat.

1. Japan Concrete Institute. Practical guideline for investigation, repair and strengthening of
cracked concrete structure— Hoi Thao Khoa hoc ngay 22/8/2017 tai Truong Pai hoc Kién

Tric T.p HCM

2. Khwong Vin Huan; Anh huong cia da dam c6 ngudn goc khac nhau tgi do co nhiét cua bé

tong. Nguoi Xay dung. Thang 9/10-2019

3. TCVN 5574:2012- Tiéu chuan thiét ké két cdu bé tong cot thép.
4. Vo Ba Tam, 2016. Gio trinh Két cdu bé téng cét thép. Nha xuit ban Pai hoc Quéc gia T.p

HCM 2017.
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PANH GIA GIAI PHAP COT PHA PE GIAM NUT
KET CAU DAM BE TONG COT THEP

Evaluation of formwork solutions to reduce cracking of reinforced concrete
beam structures

Khuwong Vin Hudn; Ta Thiuy Trang
Truong Pai hoc Cong nghé Sai Gon

TOM TAT: Khi khoi dé dam bé tong cot thép co tiét dién 1om, sir dung mdc bé téng cao & tudi
ngdn ngay thi dam cé nguy co bi niet béi chénh 1éch nhiét giita khéi do va méi truong khi gitta
bé tong va cot thép cé hé s6 dan né nhiét khdc nhau. Dé giam nhiét khoi dé cé thé sir dung dang
cot pha khéc nhau. Bién phdp sir dung cot pha tén dday hodc cot pha gé duc 16 35% c6 tac dung
gidm nhiét khoi do tir 4-10% so véi cot pha truyén thong.

Tir khéa: Dam bé tong cot thép, hé sé dan né nhiét ciia bé tong va cot thép, mit dam, cot pha

ABSTRACT: Reinforced concrete beam with large cross-section, high concrete grade, leads to
risk of cracking by the thermal difference between the poured block and the environment when
the concrete and the reinforcement have different coefficients of thermal expansion. In order to
reduce the heat of the block quickly, different formwork can be used. The method of using
corrugated iron formwork or 35% perforated wood formwork has the effect of reducing the

temperature of the block by 4-10% compared to traditional formwork.

Keywords: Reinforced concrete beams,
reinforcement, cracking of beams, formwork.

1. PAT VAN DE

Hién nay hién tuong két céu bé tong
cbt thép nha cao ting trong qua trinh thi
cong bi nirt né xay ra kha phd bién. P c¢6
rat nhiéu nghién ctru trong va ngoai nudc
dé cap dén nguyén nhan gy nut két ciu bé
tong c6t thép (BTCT). Theo tai liéu hudng
dan nghién ciru va sira chita gia c6 vét nit
két cau bé tong ciia Vién Bé tong Nhat Ban
[2] c6 dua ra khoang hon bén muoi nguyén
nhan, trong dé c6 cac nguyén nhan nhu do
chiu tac dong cta nhiét thiy hoa xi mang;
do chét luong cbt liéu; do tinh co ngét cua
bé tong; do su thay d6i nhiét d6 moi
truong; do muc chénh 1é€ch nhiét do hoac
d6 4m cua cdu kién,... Tuy nhién, trong qua
trinh thi cong nha cao tang ¢ nudc ta hién
nay it dugc dé cap nhimg yéu t§ trén,
thuong thi chi quan tim dén d6 khang nén
cta bé tong.

coefficients of thermal expansion of concrete and

Theo két qua nghién ciu cia
Truong Pai hoc Cong Nghé Sai Gon [3],
khu vuc phia Nam nudc ta thuong st
dung da dam co nguén tir cac mo Hoa An,
Tan Cang, Soklu... véi bé tong B30 sur
dung da dam tren c¢6 hé s6 dan nd nhiét &
= (8,0-8 3)X10 (/°c). Nhu vay he dan no
nhiét cua cbt thép & = 12,7x10° (/°c) 16n
hon cua bé tong trén 50%. V&i mirc chénh
Iéch 16n nhu trén, khi ¢6 chénh 1éch nhiét
do gitra khdi d6 va moi truong ban dau thi
giita bé tong va c6t thép suat hién tng suit
cuc bo dan tGi bé tong dé bi nit.

Su chénh 1éch nhiét d6 gitra khoi do
va moi truong ban dau phu thudc vao nhiét
do6 cac loai vat liéu dau vao, khdi luong va
nhiét thuy hoa cta loai xi mang st dung.
Pé han ché c¢6 hiéu qua hién twong nit
dam BTCT nha cao tang can két hop nhiéu
giai phap dong thoi nhu chon thanh phan
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cap phdi hop 1y sao cho tong lwong nhiét
do xi mang hydrat hoa thép nhat; khéng
ché nhiét d6 ban dau cua vat liéu dau vao
trudc khi tron nhu che ning, tudi am..
Tuy nhién cac giai phap riéng 1é ciing co
tac dung, nhung s€ han ché hon.

Trong ndi dung bai bao nay tac gia
mubn trinh by anh hudng ciia sy chénh
l1éch nhiét d6 va gidi phap giam su chénh
léch nhiét do khdi db téi hién tuong nut
dam BTCT.

2. CO SO KHOA HQC VA PHUONG
PHAP NGHIEN CUU

Pé xé4c dinh anh hudng ctia sy chénh
1éch nhiét d§ va gidi phép gidm su chénh
léch nhiét d6 khoi do téi hién tuwong nit
dam BTCT s& tién hanh hai budc sau:

Budc 1: Xéac dinh anh hudng cua
nhiét d6 khéi d6 t6i hién twong nit dam
BTCT, tac gia thuyc hién khao sit dam
BTCT ¢ 2 cong trinh thyc té. Thong sb
khao sat bao gdom dién bién nhiét do khéi
dd, su phat trién cuong do va hién tugng
niit ddm sau d6. Dya vao chénh léch nhiét
do vung dat cdt thép va nhiét d¢ ban dau
cia HHBT, tinh bién dang cudng birc cua
bé tbng do su chénh léch d6 dan nd nhiét
giita bé tong (BT) va cdt thép (CT) gay
ra, tor do tinh toan dugc Ung suat chiu kéo
do bién dang nhiét ouy. Kha ndng chiu
kéo cua bé tong Ry phu thudc vao thanh
phan cdp phdi bé tong sir dung va thoi
gian phat trién cudng do cta né. Trén co
80 tinh todn kha nang gay nut dya vao ty
$6 Shm/Rbmn cang 10’n va két qua khao sat
tinh trang nit & cau kién thyc té, tir d6 c6
nhan dinh vai tr6 anh hudng cua sy chénh
léch nhiét d6 khdi d6 téi hién tuwong nut
dam BTCT. Ving bung dam BTCT I noi
ludn ludn chiu kéo badi trong lugng ban
than, khi chiu tac dong cuia nhitng nguyén
nhan khéc thi day 1a noi d& bi nat, vi vay

viéc danh giad tac dong cua nhiét do toi
hién tuong nirt dam dugc xem xét tai vung
dat cot thép bung dam.

Trinh ty tinh toan kha nang gay nut
tai ving bé tong cot thép bung dam nhu
Sau:

Xac dinh d¢ chénh léch nhiét do At
tai ving dat cdt thép bung dam (cach day
khoang 4 cm) so v&i nhiét do hon hop BT
khi méi bat dau d6. Po dan dai twong ddi
cua bé tong chiu kéo khi nhiét d§ gidm tur
Tmax vé nhiét d6 ban dau To 1a higu so
ciia do dan dai twong ddi cua thép va cua
bé tong: & =gs-gp = (a5 - ap)At;. Ung suét
chiu kéo bai bién dang nhiét ciia bé tong
Gptn=€.Epn. Trong do6 Epy 12 modun dan
hoi khi kéo doc truc ctia BT. Gié tri Rpm
phu thudc vao thanh phan cip phdi bé
tong va thoi gian phat trién cudng do.
Tinh ty s6 opwm/[Rom]. Hé s6 bién dang
thép os =12,8x10° (/°c); cua BT oy
=7,00x10°® (/°).

Bu6c 2: Giai phap giam nhiét khoi
d6 dam BTCT.

Pé giam nhiét khdi d6 dam BTCT c¢6
nhiéu giai phap nhu chon thanh phan cap
phdi hop 1y dé tong luong nhiét do xi méang
hydrat hoa thap; khong ché nhiét do ban
dau cua vat liéu dau vao ¢ muc thap nhu
che nang, twdi 4m; su dung nudc da khi
tron.... Tuy nhién tac gia nhan thay tinh dan
nhiét cua ¢t pha ciing déng vai trd quan
trong trong qué trinh giai toa nhiét khdi d6
Vva gian tiép anh huong téi hién twong nit
dam BTCT.

Hién nay cét pha cho dam BTCT
thong thuong 1a g0 van ép phu keo, co taC
dung han ché hut nuéc, tao bé mit két cau
bé tong lang min.

Nhiét luong khdi dAm duoc phan tan
vao khong khi qua dién tich bé mat trén
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san va 3 mit dam con lai qua 16p c6t pha
g6 ¢6 hé sd truyén nhiét [0,13-0,18 W/(m-
K)] - thip hon cua bé tong [2,1 W/(m-K)]
khoang 10 1an [1]. Do gd c6 hé sb tryén
nhiét thdp hon bé tong nén lugng nhiét
trong bé tong thoat cham va tich tu dan téi
nhiét dJ trong dam kha cao. Theo sd liéu
khao sat [4], sau 48 tiéng, nhiét do khdi d6
& murc 53°C. Pé tang kha ning thoat nhiét
ctia khbi d6 tir bé mat cbt pha c6 thé su
dung giai phap don gian la duc 16 ¢t pha
g6 & mot mirc nhat dinh. Cac 156 s& dugc
bit bang 16p ton trang k&m mong (0,2mm).
Nhiém vu ctia ton 1 ngin hon hop bé tong
chui ra ngoai va tao diéu kién giai toa
nhiét khdéi d6 ra moi truong khong khi
nhanh hon.

Noi dung khao sat sir dung 6 phuong
an sau:

- Phuong an 1: C6t pha g 100% truyén
thong (doi ching-bC).

- Phuong 4n 2: 2 bién la c6t pha go; day
cot pha tén tam, day 1 mm.

- Phuong 4n 3: 2 bién la cot pha go;
day cot pha go c¢o duc 15 lo; lo chiem
16,6%.

- Phuong 4n 4: 2 bién 1a cot pha go; day
cot pha go co duc 15 lo; lo chiem
34,5%.

- Phuong 4n 5: déy cot pha go; bién 1a
cot pha go ¢é duc lo 16,6%.

- Phuong 4n 6: day ct pha go; bién la
cot pha go ¢é duc lo 34,5%.

Dam khao st c6 tiét dién 50x50 cm?.
Bé tong sir dung mac M400R7, day 1a cip
phéi duoc sir dung kha phd bién khi xay
dung nha cao tang & khu vuc phia nam
nudc ta.

DPiém do nhiét: Str dung 3 16 thim
nhiét d0 gom tam khoi do; vung cach van
khuon déy 4 cm va mat trong cot pha day.

Quy trinh do nhiét do: Trén cung 1 cdu
kién s& do nhiét do trong mau va do nhiét
do moi truong khong khi trong cung thoi
diém. Sau 60 phut s& do 1 lan.

Viée st dung cac hinh thuc trén chu
yéu x4c dinh vai trd cia cbt pha trong
viéc giai toa nhiét khdi d6 nham muc
dich han ché hién tuong nut dam
BTCT, con khi 4p dung thyc té bang
cac hinh thtrc trén cung khong thuan
tién. Tuy nhién, néu giai phap trén cé
hiéu qua thi két qua nghién ctru ciing 1a
hudng di dé cac nha vat liéu xay dung
san xuit dugc loai vat liéu mai c6 do
dian nhiét hgp ly thich hop cho cong
viéc trén.

3. KET QUA KHAO SAT VA THAO
LUAN

Két qua budc 1 nhu sau:

Bdng 1: Théng s khdo sat dam bé téng cot thép

Cong Macbé  Nhiét do khu vec  Thoi gian Tiét Cuwongdd Tinh trang
trinh téng cot thép nhip (°C)  xuat hién dign nén (MPa)  nit sau 28
Han hopbé Dinh dinh nhiét dam ngay
- " (h) bxh
tong nhiét

(cm)

A MA400R28 32,9 47,9 25-27 60x80 30,6 (40h)  Khong nut
B M350R7 30,4 48,5 16-18 50x50 13,8 (17h) Cé niit
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Duya vao chénh I¢ch nhi¢t do vung
dat cot thép va nhiét do ban dau cua
HHBT cua 2 céu kién khao sat trén 2 cong
trinh thue té, tinh dugc bién dang cudng
buc cua BT, tur do6 tinh todn dugc cuong

d6 chiju kéo boi bién dang nhiét cua bé
tong (obt) Va khé nang chiu kéo ctia nod
(Rptn). Tinh ty sb Gbm/Rbm dé dbi chung
v6i quan sat thuc té trén cdu kién. Két qua
trong bang 2

Bdng 2: Tinh todn kha néng gdy nirt két cdu BTCT béi chénh vmg sudt nhiét

Cong Tudi Nhi¢tddciaa Dddin Ning luc Ung suit Tysé  Tinh trang
trinh  bé  bétdng (°c) daitwong chiukéo chiukéocia g /R, ~Dutdam
téng . doi chiu  cta BT BT do bién thuec té
(h) Vung Bfm kéo ciia Rpn dang nhiét
CT dw BT (MPa) (ow) (MPa)
A 26 47,9 329 8,63E-05 2,104 1,598 0,759  Khong nut
B 18 48,5 30,4 1,04E-04 1,457 1,335 0,916 Cé nut

Nhan xét: Hién tuong nit két cu
BTCT chiu anh hudng truc tiép cua su
chénh 1éch nhiét d6 gitra khéi d6 véi moi
truong; tinh chat co 1y cta cua bé tong, cu
thé 1a hé sé dan nd nhiét, cuong do kéo,
modun dan hoi ciia cila bé tong trong giai
doan thi cong.

— =CP g8 100%

—==-CP g& 8 bién16%
CP gé I8 bién 35%

Khéng khi

o

higt

20 30 40 50

TuGi bé tong (h)

60 70 80

Hinh 1: Dié~1g bién nhi¢t do tai Tam khoi do
trwong hop cot pha go 100%; cot pha bién co
lo 16%va 35%

— -CPg& 100%
—===-CP bién gb15 16%
CP g6 16 35%
=== Khéng khi

20

30 40 50
Tudi bé téng (h)

80 70 80

Hinh 3: Dién bién nhiét dp tai Viing cot thép
bung dam truong hop cot pha go 100%; cot
pha bién co 1o 16% va 35%

Két qua thyc nghiém trong budc 2
nhu sau:

Két qua khao sat dién bién nhiét do
cac mau thyc nghiém tai tim mau; ving
cach day dam 4 cm (ving dat ¢t thép) va
moi truong khdng khi xung quanh céc
phuong an nghién ctru dugc biéu thi trén
céc hinh sau:

55
= =CP g8 100%

-==-CP g5 I8 day 16%
CP gé 16 day 35%
—— . CP day tén 100%
Khéng khi

50

sas |l NI e

=2

g 40

&

=35
30

25
0 10

20

30 40 50
Tudi bé téng (h)

60 70 80

Hinh 2: Dié}z bién nhi¢t do tai Tam khoi do .
truong hop cot pha go 100%, cot pha day co o
16%; 35% va CP day ton 100%

55

— —CP g8 100%

====CP gd 6 day 16%
CP g& 18 day 35%
— - CP day tén 100%
Khéng khi

Nhiét 86 (0c)
w [~} -
o [ o

n
o

o] 10

20

30 40 50
Tudi bé tong (h)

60 70 80

Hinh 4: Dién bién nhiét do tai Ving cot thép

bung dam trieong hop cot pha g6 100%; cot pha

day 6 16 16%; 35% va CP day tén 100%
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Dé danh gia hiéu qua giai nhiét khoi
dd, tién hanh so sanh dinh nhiét tai cac
diém do giira cac phuong an nghién ctu
so voi phuong an cbt pha g truyén thong
(d6i ching). Dé tang d6 tin cay khi danh

gia hiéu qua cla giai phap, s¢ tong hop va
so sanh dién tich biéu d6 giita duong dién
bién nhiét va truc hoanh trén khoang thoi
gian 40 tiéng tir 8h dén 47h. Két qua biéu
thi trong Bang 3 va Bang 4.

Bang 3: So sanh nhiét d¢ dinh cac phwong an khdo sat

Nhiét d9 (°C) tai vang Do 1éch so véi DC (%)

TT Phuong an ~ - ~
Piay Cachday4em Tam Pay Cachdiayd4em  Tam
1  Cbt pha gd 100% 50,0 51,8 53,3 0,0 0,0 0,0
2 CPdaycold 16 % 49,9 51,0 52,4 0,2 15 1,7
3 CP dayc6 16 35 % 49,1 50,5 52,0 1,8 2,5 2,4
4 CPbiénc61616% 47,0 48,3 50,9 6,0 6,8 4,5
5 CP biéncé 16 35 % 46,7 48,2 50,8 6,6 6,9 4,7
6 CP day ton 100% 43,9 46,3 50,8 12,2 10,6 4,7
Bdng 4: So sanh dién tich dién bién nhiét cic phwong dn khdo sat
Dién tich (°c.h) tai viing Do 1éch so vai DC (%)
TT Phwong an N A
bay Cach day 4cm Tam Pay Cachdiay4em Tam
1 Cétphagd100%  1767,3 1808,3 1856,7 0,0 0,0 0,0
2 CPdayc6ldo16% 17348 1766,7 18151 1,8 2,3 2,2
3 CPdayc6l635% 17229 1750,0 1810,3 2,5 3,2 2,5
4 CPbiéncold16% 1685,0 1729,0 1803,0 4,7 4,4 2,9
5 CPbiénco1635% 16656 17115 17808 58 5,4 4,1
6 CP day ton 100% 1555,9 1616,1 17450 12,0 10,6 6,0
Nhdn xét: 10% so voi cdt pha gd véan ép
o Khi c6 cing dién tich 135 thi (doi ching)
phuong 4n cbt pha bién co thc o Phuong 4n cbt pha bién co 16

dung giam nhiét nhanh hon cdt
pha d4y khoang 2 1an. C6 thé giai
thich bdi nhiét nong c6 xu hudng
di chuyén 1én phia trén tir cdt pha
bién thuan loi hon ¢t pha ddy.

35% c6 thé giam nhiét khoang 4-
6% so voi doi chung

Ap dung tinh toan gia dinh vao cong
trinh B voi cac phuong 4n cdt pha khac
nhau. Tinh todn ty s6 giita ung suat chiu
kéo giy ra boi bién dang nhiét oy, va kha
nang chiu kéo cua bé tong Rpin. SH liéu
biéu tri trong Bang 5.

o Phuong an ’cétﬂpha day bang ton,
nhiét do khoi d6 giam khoang 5-
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Bdng 5: Tinh todn kha néng gdy nist két cau BTCT khi sir dung dang cot pha khdc nhau

Céng  Phwong an  Nhiét do cia D0 dan Ning Cuwdongdd Tysé Tinh
trinh bé tong (°C) dai twong lwe chiu  chiu kéo o /R trang
doi chiu  kéo cia ciia BT do bt btn nirt
Ving Ban kéocia BT Ry, bién dang dam
(MPa)
Truyén thong 485 30,4 1,04E-04 1,457 1,335 0,916  Co nitt
Cotphabined 474 304 977E-05 1457 1,253 0,860 ;
16% 10
Cotphabitned  4oq 354 g5pE-05 1,457 1220 0838 -
35% 1o
B Cotphadiyco 0, 304 918E-05 1457 1,177 0,808 ;
16% 10
Cotphadaycd 459 354 gooE-05 1,457 1,142 0,784 -
35% 1o
Cotphaddyton 4, 334 745£.05 1457 0,956 0,656 -
100 %
Nhdn xét: tac dong t6i kha ning nat cua két ciu

- Néu coi ty s6 Gpn/Rom = 0,759 cia
dam trén cdng trinh A va coi 13 mirc chuan
khong giy nut cho két cau dam thi
phuong an sir dung c6t pha day ton 100%
ap dung cho cong trinh B c6 thé dap tmg
yéu cau khéng gay nit.

- Dua vao két qua cia cac phuong
an riéng biét trén co6 thé tinh toan phuong
an hon hop

- Str dung cdt pha 1a mot giai phéap
giam nhiét khéi d6 dam BTCT. Néu
chuyén d6i loai ¢t pha gd duc 16 16%:;
35% ra loai vat liu dong nhit co hé sb
dan nhiét twong duong 1a loai vat liéu co
hé sb dan nhiét khoang 4 va 8 (W/°c.h).

4. KET LUAN VA KIEN NGHI

- Sy chénh léch nhigt do gitta khéi
d6 va nhiét do hon hop bé tong ban dau co

BTCT trong diéu kién co6 su khac biét vé
hé sb dan nod nhiét gitra bé tong va cot thép

- C6 thé sir dung giai phap cbt pha
dé giam nhiét khoi do, gian tiép han ché
hién tugng nut dam BTCT trong giai doan
thi cong.

- Cbt pha gb duc 16 hoic bang thép
tam déu co tac dung giam nhiét khoi do.
Phuong an ¢t pha ddy bang ton, nhiét do
khéi d6 co thé giam tir 5 -10% so véi
phuong an g6 van ép (dbi ching). Phuong
an cot pha bién c¢6 16 35% c6 thé giam
nhiét khoang 4-6%. CG&t pha hong thoat
nhiét 16n hon c6t pha day khoang 2 1an

Kién nghi

- Trong qua trinh thi cong khi cé
cac dam c6 tiét dién 16n, sir dung bé tong
méc > M400 ngin ngay can co giai phap
giam nhiét khéi do.
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- Két qua nghién ctru trén cho thdy  hé sé dan nhiét > 4 (W/°c.h) st dung ché
loai ¢t pha sir dung c6 anh huéng dén tao cdt pha dé giam nhiét khéi d6 dam bé
hién twong nuat dim BTCT. D& nghi cc  tong cdt thép.
nha san xut tim loai vat liéu dong nhat co
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