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Application study of numerical simulatiomethod on waterway design
and operation

Author: Dr. Nguyen Minh Quy
Port and Waterway Department, National University of Construction Engine@dGE)

Why this method?

The existing guidelines for approach channeldisadvantagebecause:
(1) Only few designed ships are coesetl;

(2) Onlyfew scenarioof environmentalconditions are considered ;

(3) Ship behavior are not considered in the design;

(4) Trade off betweemitial investment and operation cost could not be conduchetause
lacking of downtime and channel closing informatehre to environments.

When/where simulation method used?

Simulation method should bappliedto following situations:

(1) A high fluctuation of tidal water level or tidal window;

(2) Approach channel exposed to open sea;

(3) The channel used by many tye®l kinds of ships;

(4) Optimal planning design of channel alignment;

(5) The channel is heavily silted and sedimented resultiagmualmaintenancedredging
becones very costly.

What is the benefit of this software?

(1) Decision making for optimal dradg of channel depth ;

(2) Increase safety by reducing the risk of an accidental grounding caused byosioip;

(3) Increase efficiency by enabling ship owners and masters to adjust arrival times and
maximizing the ship dratft.
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0. HIEN TRANG KHAI THAC LUONG HANG HAI

- e uuy“’ g Tau khai thac (DWT) S
nfyri Gi [tnl |
1 | H[Rhong
- |nou n kNarmh H° 10.000 | 20.000 40.000 ,
Quy/Jt 19 9 h3PIEVN

- |nou n B! 10.000 | 20.00040.000| ng~y 08/ 4/ RHVN4
_ [novn st-mg wvdm m 10.000 | 15.00020.000| P " ndg”yli . r"g(\f Cﬁi
- |not n kTmm  CS§i 1.000 3.000 e

2 | Hon Gai- CailLan 40.000 75.000

3 |Diémni Qn 1.000 3.000

4 | NghiS hn 30.000 63.000

5 [C ko 10.000 20.000

6 |VI nAgg 30.000 45.000
1.H nr Yngthde tdetiuy Jjn hu M




0. HIEN TRANG KHAI THAC LUONG HANG HAI

-~ Tau khai thac (DWT)
TT T°n tluw JJnng Ghi chd
nfyril Gi [tnl

7 (n "NJung 50.000 70.000
8 | DungQu blt 30.000 70.000
9 |saiGon VI nTgu 15.000 30.000
10 VI ng -TTHV{ i 80.000 194.000 dQUl.J 5/ *ntt ntQ ”Q HBgchgmB)fg@ r(
11 | SongDinh 7.000 10.000 :O ;] n lC( ? ﬁ Ig L E S-CTmS/q?T
12 |[So " i -HRUph €, ¢ |30.000 70.000
13 | QuyNh hn 30.000 50.000
14 NhaTrang 30.000 50.000
15 |L u” nSPng Hd uva Kénh

Quan ChaniB 10.000 20.000

XAYDUNG
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1. HIEN TRANG KHAI THAC LUONG HANG HAI

Triéu tan Sanlegng —e—%YoY ——CAGR
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3. ST In€ mangghoda thbngqua HTCB Vi Nam
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1. TONG QUAN VAN BE NGHIEN CWU

Lydo khachquan:
C Ap lwc quatai vé khai lubng tau néutrén

C Riirohang hi larat tiém an vatiém tang

Lydo chi quan:
C Trongqua trinh khai thac, \vdc cho phépvad éu 0Oudg taud
Viét Nam hén nay chi dwa vaokinh nghiém;

C N a nlge van hanh clia tau gan nhw chwa dwoc quan tam
trong qua trintwthi@kkai t hac c

1.Ly donghiénc 2



1. TONG QUAN VAN BE NGHIEN ClrU

C LuHag cé nhilutauloy  Syhgvdrhgng loyi va kich
0 Koey

53 PORTCOAST

2.Apd_ nchotr€ nhg pao?




1. TONG QUAN VAN BE NGHIEN CUU

D béaovanhin dira maO 6 kho
1 K Nrghgqua trinh hanhM.

HGtrs) S§ kdhoyO K dds ¢y tau
hiu guy vaantoan nhyt.

Nang hRu st khal thadutbg
beng giall N yh@/ wc\We hang.

3.1M_ ¢iéu- khaithac



1. TONG QUAN VAN BE NGHIEN CWU

TrYIEI cAu Mukhi nao &nh nyo vét?

Vanyo vét bao nhiéu law WdzK

CmRy  BnMuydh luHagtsw
Wdz 1 K AychlpldaiidaK 2
luHag;

3.2M_ ¢iéuT thiJt k

PORTCOAS
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1. TONG QUAN VAN BE NGHIEN CWU

1 Nhommo M6 ph/ag thEi gianth ¢ Thick kd
ph/agth ¢ (Ship handlingimulator) Khaithac
MO phtag t€0 Yy tac Thick kd
(computerinteractivesimulation) Khai thac
Mo ph/ag th ctdYo Quyhoych
2 Nhommo MO ph/lagnhanh Quyhoych
ph/mgnhanh  (fasttime simulation)
MO phtag suMonte Carlo Thid kd
(Monte Carlonumerical Khai thac
simulation)

%

4.T ngquanv Qh€h nphap vak: t md @ hing? %




1. TONG QUAN VAN BE NGHIEN CWU

C M6 ph/lag cacs kiRm vacackhYy N yegh s ki?a
XY ratrong tWT yladtrén chse cacd liu vakinh
nghi*n thu thfp va S g kat S Wk trong qua khw va

hiza tyi.

C D avao kd quy md phag chingta c6 thd bidt
(0 N&\S WE hiéu qua ( ) U Nd\khi thiét
K ( )$ S yath' c thi,

XAYDUNG

4.Ph€ h npbap mép hngs lagi? PRFCOAST




1. TONG QUAN VAN BE NGHIEN CWU

Tirh todn vad 7 Wiacéackgh
bédo khYy N yra bY d8z/ciBytau
harh cgatau(dao (moy wcWhn

Sengcgatau) tre)

D 6t 2dulsd
thei tidi  tic NS
M K dn S0h

HGtr | achin
kth bh i ¢

tth  Sky W
chyy tau
4.1KHAI THAC-M6 hinhh o Yt nb€naod %@’—E‘-j‘f’éﬁ




1. TONG QUAN VAN BE NGHIEN ClrU

C M0 hinh hoaS A s et hHiénvaSaei tt Sdh chhg
C Mo ph/lag chud r€iryccac s ki?a (khai thac)néu
trénbsy 3 LIK WT Mchte CaKd. LJ

42T HI €KTe-MO hinhh o Ut migenao? PG_QTCGQST




1. TONG QUAN VAN BE NGHIEN ClrU

Mlrc O tin cay

t KWOyY 3  aténd B
kinh nghiRmn
Depth/draft=1.21.3

Chi phi %p dat

5.M & tinc dnh€et hngo?
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2. NOI DUNG PHUONG PHAP MO PHONG SO

1. Xay dong mo hinh toan
2.Ki'm “dh mo hinh toan
3.C" i tvdthA nghi<m
4. Vtan hanh

5.Nang cdp va hoan chmh

%

1.Trinht cacb€, cnd., gph€h nphap %



2. NOI DUNG PHUONG PHAP MO PHONG SO

- Draft(T): moy” vwc\Watau

- Squat Smax ‘6 di8 dovin
tne chyy tau

- WaveresponsgWr): dao
Seng tau trongséng

- Heeld tr nghiéngl3sh
tau dogio

- NetUKCd tr antoan

d = Draft + Squat Waveresponse + HeelNetUKC

UUUUUUU

2. M6 hinhtoan 43 P@KGMET




2. NOI DUNG PHUONG PHAP MO PHONG SO

N YT T

MO hinh tuydn tinh HHuquy UKC= a.H;,+b HARAR HaLan
gl aUKGvachidu caosong

2 MoOhinhtety 3 |j d&feyy UKC/H,..=f(a,f,L//) Nhrt B%, Uc

t4 vasong
3 M6 hinh hamtruydn UKC#(RAO),a,b) Uc,Anh
4 Mb hinh ly thugi et cry UKCHRAOS,p) TytcYo S y 3  vihi A

dhg trongOSEC2017)

5 Cac m6 minh thc nghRm khéac UKC=f(Hs,j) M , Canada
kdt hip vui ly thuydi 6 8 cry

3. Cac mohinh L a mghiénc = wa apd _ 1



2. NOI DUNG PHUONG PHAP MO PHONG SO

Mon n€uctu Thong sk thurt tUu
2 M6 hinhd baotridu M6 hinhtridu

S dQhg gui?u cong mega

nha netc.

3 Saisun cneuc Phan tich timag ké - 7 2 daj chwng

4 76 dbn (Squatdo M6 hinhtoan - L achln mo6 hinh thichhnp
vin tre chyy tu (PIANQ014) - 7 hdY] R

5 D baosoéng M6 hinhsru - 7 2 dd} chwng

6 D tr dosoéngwave -Mo hinhtoan - Kidn chang king quantrbt hay
response) (Japanesenethod) ) mo hinhsru

-as K UWlyhKry S

7 D tr dogi6 M6 hinhtoan - Khdng €h kidm S®h
(heeling)

8 D tr antoan KinhnghiRm - LoyA & Shjt luHag
(NetUKC)

XXXXXXX
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2. NOI DUNG PHUONG PHAP MO PHONG SO

Hang muc Phiénban | Phién ban Phién ban
tiéu chuan nangcap cao cap

1 M6 hinhtodand bdom cn€ucthqy tridu X
2 Quantrbt m cn€ucvagio (x) X X
3 M0 hinh srud” béo séng ngbh hyn % % X
4 Quantrbt séng (X) X
5 M6 hinh tinh dao Sengttu trong séng X X %
6  Quantrbt dao Sengttu trong séng (X) (X)
7 Quantrbt moi tr<€€ngtoan di?n X
(x): Chyéu ¢u wvd kidn SRh
. . T r-v-v—--t;—l'jv"'f'*{"‘l—
4. Phanc blgacphiénb [ mh f n %M
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3. GIOI THIEU PHAN MEM OSEC2017

1. Cac nghién au trén tHp chi SIMULATION

2. PIANC_2014 (nhém nghién ayu cea Nhta Byn)
3. OCDI 2009 (Nhtg¢ Byn)

4. MXt s= tai li<u tham kho khac

1.Ch khoah % R@_ﬁfC?&?ﬁf




3. GIOI THIEU PHAN MEM OSEC2017

4 OSEC2017_Ver01 — X

Downtime Simulation Underkeel Checking Help

.

Optimal Simulation for Entrance Channel (OSEC2017-Ver01)
Copyright (2017) Nguyen Minh Quy
quynm@nuce.edu.vn

2. Man hinhgiaod i 'O8EC2017ver01



3. GIOI THIEU PHAN MEM OSEC2017

4 DowntimeSimulation - X
rWave data
0 T |
Loading frequencies of Hs-Dr |
45— =
Loading frequencies of Hs-Tz |
Hs distribution function 40— ]
|Gamma V|
3B -
. P oo
30 - —
Waterdata——— 25— 1
Loading water table | 20 - |
15— —
r Ship data 10 — _
Loading ship data | 5l _
Ship speed range (m/s)
0 |
mn |1 [ mac | 8 0 20 40 60 80 100 120
Expected ship calls 100 Channel data rShipresponsemodels — rMainResults ——— Plotresults

Length (m) 12000 Channel depth (m) Squat equation lcorels (PIANC 2014) v Ship waiting (N.o) Simulated resubs | Checking simulated Hs_..

Width (m) 180 Bicual(deres) Heeling (degree) 05 v Unavailable water {No.) lIl Simulated waits 008000 v
Check input data .
Channeltype  Dredging ~|  Seabed soil Soft Wave respanse PIANC 2014 v Impossibls handled (N.o) Downtime {hours) 342

‘ﬁequencies Hs-Dr v

|Data input to to be displayed »

rHandled cargo Numberofruns ‘

£ 3326406

Run ‘

3. Giaod i ‘madul thi/} k/]J(Depth optimization)



3. GIOI THIEU PHAN MEM OSEC2017

4] Underkeelcheck — b
rWave data
5 T I |
Wave height Hs {m)
Wave period Tz (sec) o ]
Wave direction (degree)
E
] £ 5— ]
- Ship data o
[
Overal length (m) o
210 - |
Width (m) required water level
available water level
Loaded draft (m) sea bottom level
_15 | | | | | | |
Block Cb 10 20 30 40 50 80 70

Time from opening date (hours)

Selected ship speed (m's) ~Checking tidal window

min | 1 ‘ max ‘ 10 ‘ Checking date |:| Checking status

< i
ey | |
Ship handling criteria {degree) 19-Now-2017 Select opening entrance date ‘ ‘ = | | = ‘ Select closing entrance date | 22-Nov-2017

Opening date Available water level Required water level Keel clearance Closing date

Ron| 5 |Pitch ‘ 12 ‘

rChannel data Ship response models — | ~MainResults———  Check handling conditions

et () cremel e o lols G20
Loading water table | - Squat equation Icorels (PIANC 2014) W Squat (m) ‘ 0.09837 ‘ |Squat v‘

Level error Ui 180 RG] Checking criterior Depth/Oraft
Channsl type Crtelia Rall and Pitch -

rWater data

Heeling (degree) 0.5 & Heel (m)

Wave response PIANC 2014 = Response motion (m)

Check input data

‘Se\ecttodisp\ay V|

Copyright 2017 by Nguyen Minh Quy; Email: quynm@nuce.edu.vn.

4. Modul g u [ynkhai thac (passage planning



3. GIOI THIEU PHAN MEM OSEC2017

Number of ship arrivals=30, V=7 .5knots

o

w

=

(7)) %

c

S 20 - M /
= 15 - e ¥
®

70

@)

O

-11 -9

Channel bed level (m)

—e— Dredging cost —=— Operation cost —— Total cost

5.Vid, v Q k JJuhégcuhlis@un Yvétu ng
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Chit i x8rh va download trénOSE.VN
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4. KE HOACH TRIEN KHAI TAI VIET NAM

1. Thu thtgp thong tin, khyo s § t’utra hi<titrHn g Sg
hH t&ng (cnng va m’ m) lulhg vta tyi bi' n

2. Hi<n trHng vtan hanh khai thac lulhg bi’ n va qua trinh
L iu Xdg tSu : Kh- khaloi. v= t hu

3. Khyjo sat nhu cSu nng dyng cong ngh< mQ trong qun ly
va khai thac lullhg.

1. Cong tack h [sat




4. KE HOACH TRIEN KHAI

Nol  NODUNG | | bén | Troigan | Kinhpni_

Xay d' ngvaphét trida phth mdm

KhYo sét th™ ¢ tdvathu thgp théngtin
Xay d' ngmodul S da hinh va hi?u chah
Vi n hanh thi S dmn

A W N

5  Kidmn SRhvahiu chah
6 Hoanthi?n
7 71t yo®t phiaNhrt BYn

8  TrngthE&igian

2.K Jh ocHL a rrgwWrkhai

12/2016
12/2017
02/2018
03/2018

06/2018

07/2018

08/2018

12/2017 12thang JPC
02/2018 2thang JPC
03/2018 1thang  NILIM

06/2018 3thang (Bc GTVT
Taitrn)

07/2018 1thang (Bc GTVT
Taitrn)

08/2018 1thang (Bc GTVT
Taitrn)

09/2018 1thang (Bc GTVT
Taitrn)

21thang




4. KE HOACH TRIEN KHAI

H
o

NOI DUNG KEOS A T BUBRA Pic tinh/Théngtin

1  Dyng hinh thai lttag t4u T nhién/Nyo vét/Kénh

2 7% chjtluHagtu Ydu/Trungbinh/Gang

3 ChdSequantritm’ cn€uc Theey 3 E d&h&Brhosy

4 ChdSckh¥2 &% fiinhigHg 6 thang/12thang

5 7 du kiRa sénggio Ryt mynh/Trungbinh/Ydu

6  Hi?a tryng quantrbt songgid Thgcdng/mayS 2 Kk { Kb

7 7 dukiravalj dz& KSdd3 aigyttu Chrsnian toan/kinh nghfRon

8 YKs Yakbdiy i khac Co6/Khéng

9  Nhuctu IHLI ¥$thrwg HGtrgvin C6/Khdng
hanhvakhai thaOSEC2017)

10 QjLJ 6 86ngngh?u Tiéu chiin/nang cjp/cao cjp

11 Hinh thwe hip tac (phiki nhurn) Phi KGtrsj, duy tu, nangyp

3.Phi Jjutra
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5. KET LUAN VA KIEN NGHI

C Thdgiui S | yb®tc sangk nguyéncga cusc cach
myng cong ngh3,4.0, nhWhg khai thac luHag t4u tyi
VNvInd avaokinhnghiim.

C HiRra nay S I X% ra tranh chyip gi a c¥hg vQ hoa
tiéu va nha khai thac c¥hg vd quy Shh va O Bt Sd
Sddz eyt

C Qua tham kY2 O t tOchgfhiy, qu)’n ly nhay W
S 5 Waltro ryt quantrang vd viyn Sd nay.

C Phéat trida mo hinh toarvd R I Zsng&wu chinhxacva
tinccyK TY S Wy SEl rifth€i s cga cacchuyén
giavanha nghiéncwu.

uuuuuuuu
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