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TIEUCHUAN QUOC GIA TCVN 11820-1: 2025

Cong trinh cang bién- Yéu cau thiét ké- Phan 1: Nguyén tic chung
Marine Port Facilities- Design Requirements- Part 1. General Principles.

1 Pham vi ap dung

Tiéu chuén nay quy dinh nguyén tac chung trong thiét ké xay dwng méi, cdi tao 1
bao tri cho céac loai cong trinh cang bién.
Phuong phap thiét ké s dung trong B6 tiéu chuén nay 1a thiét ké theorhé s6 st

sb tai trong. Trong mét s trwong hop tinh toan, néu co luan c éphu thp cc’:

phuong phap thiét ké theo cac hé sé thanh phan.

- Céng trinh bén cang bién;
- Dé chén s6ng, dé chan cat va cong trinh bao Vé b s

i e,

e i
i S
5 B

- Ludng tau va bé cang;

| J 5 s Y > . a 1 a
'ho'p véi cac yéu cau cua tiéu chuan nay).
imbay ddng thoi hai phuong phép thiét ké theo cac trang théi gidi han Ia :

Thiét ké theo phuong phap' he sé than .;' theo BS6349 va Thiét ké theo phuong phap hé sé stic khéng va
hé sé tai trong theo OCDI 2020. @ "ﬁl
CHU THICH 2. Nguor thiét k%ﬁt sw dunq mét trong hai phuong phép thiét ké néi trén nhung khéng duoc st

BS 6349-1-1:2013, Maritime Work - Part 1-1: General-Code of practice for planning and design
for operations (Céng trinh hang hai - Phan 1-1: Khai quat - Tiéu chuan quy hoach va thiét ké
cho khai thac);

BS 6349-1-2:2016, Maritime Work - Part 1-2: General — Code of practice for assessment of
actions (Cong trinh hang hai - Phan 1-2: Khai quét - Tiéu chuan danh gia cac tac dong):



ISO 2394:1998, General principles on reliability for structures (Nguyén tac chung vé dé tin cay
cla két cau).

OCDI 2020 : Technical Standards and Commentaries for Port and Habours Facilities in Japan
(Tiéu chudn ky thuat va Binh luan vé cac cong trinh cang & Nhat Ban).

3 Thuat ngir va dinh nghia

Trong tiéu chuén nay s dung cac thuat ngtr va dinh nghia sau:

3.1

An toan (Safety)

dén cong tac bao dam an toan cho tinh mang con nguoi.
3.2
Bac chiu Itra (Fire resistance grad)

Bac trung chiu Itra clda nha va cong tri

I(ra clia cac két cau xay dung chinh.
3.3
Bé cang (Harbour)

Khu nwéc duoc bao vé

chuyén hang hoa, napihi

- Bé cang tw n@h
dat;

Cang ndm xa bo (cang ddo...), ven bé bién, cac clra song co trieu, hay cac clra séng noi cac

tau bién co thé di trwe tiép dén cang.
3.5

Cao do “0” hai do (Chart Datum Level - CDL)



Muc chudn quy uwéc duoc chon lam gbe dé do do sau cla bién, thwéng dwoc chon la muc

nwéc thap nhat.

CHU THICH: O Viét Nam muyc chudn nay dwoc lay tring véi muc nwéc cuc tiéu tridu thién
van (muc nwéc rong thap nhat cé thé xay ra).

3.6
Chu ky tré lai (Return period)
Khodng thoi gian trd lai clia mot diéu kién cuc tri cu thé theo nam.

3.7

D6 bén virng (Durability)

i;ﬁ;c, st

Déc trwng tong quat vé dd bén, d6 én dinh cla cong trinh trong éoét tﬁéﬁgian

dung.

3.8

Gi¢i han chiu ltra (Fire resistance limit)

Thoi gian tinh bang gi¢ hodc bang phat tir k! bat o C%I Itra theo ché dé nhiét tiéu

il gi¢i han clia két cau va cau kién

chudn cac mau cho téi khi xuét hién 1 "-- cac trang th

nhuw sau:
- Mét kha nang chiu lyc;
- Mét tinh toan ven:

- Méat kha nang cach 4 __ :

: _c stra chira va bdo tri nhitng chd xudng cap va hu hai cla cac cong
Csu duna chung va nhung tac dong c6 thé xay ra trong pham vi cé thé chép nhan

dan nwoc (Displaycement)

Khoi Iwgng téng cong clia con tau va cac thir chira trong tau.

CHU THICH: Bang thé tich cta nwdc bi con tau choan chd nhan véi mat do cia nwoc.
3.1

Muc tiéu cha cong trinh



Muc tiéu ctia cong trinh 1a ly do tai sao can cé cac cong trinh lién quan va noé tré thanh nén
tang clia cac yéu cau tinh nang cla cac céng trinh lién quan.

Muc tiéu clia cong trinh 1a vai trod ti thiéu ma céng trinh lién quan phéi thic hién trén quan
diém vi lgi ich chung. Do dé, cac té chirc hodc ngudi xay dwng, cai tao hoac bao tri cac cong
trinh , néu thich hop, cé thé thay déi cac hang muc khac véi nhirng gi duoc quy dinh dé trd
thanh muc dich cua cac cong trinh lién quan khi xem xét tinh hinh cu thé cla cac cong trinh
do.

3.12

Phwong phap thiét ké trang thai gi¢i han (Limit state design)

tac dong 1&n két ciu va x4y ra bét loi vé chirc nang hoac an toanig
phai kiém tra la trang thai gidi han cwe han, trang thai gidi
gigi han moi.
3.13

Xac minh Tinh nang

<T .
%fggg thé wong (rng va&i cac diéu kién ma virot qua no thi cong trinh hay bo phan céng trinh
khongghoa mén cac quy dinh da duoc dua vao dé thiét ké.

3.16
Trang thai gi¢i han cwe han (Ultimate limit state - ULS)
Trang thai di kém véi pha hoai trwot hay cac dang pha hoai két cau twong tuw khac.

CHU THICH: Néi chung, ching twong (rng véi stre chiu tai lon nhat clia cong trinh hay bd

phan cong trinh.



347
Trang thai gi&i han moi (Fatigue limit state - FLS)

Trang thai twong tw trang thai cwe han xdy ra do moi dudi tac déng cua cac tai trong lap lai

trong tudi tho céng trinh.
3.18
Trang thai gi¢i han kha nang str dung (Serviceability limit state - SLS)

Trang thai twong (rng véi cac diéu kién ma vt qua no thi cong trinh hay b p cmh
khéng thda man cac yéu cau st dung da quy dinh. .

3.19

Triéu cwéng (Spring tides)

3.20

Triéu kém (Neap tides)

CHU THICH: Cac thanh phéh@éu hoa tro g'pha x4p xi xay ra clr mdi 18,6 ndm nhung mét cao trinh twong duong
LAT dat dén nhiéu 1an moi nam tai hau hét cé?d;a diém. LAT khéng thé hién mirc nwde bién thap nhat ma cé thé
xAy ra, vi cac hlén ucmg nué'c tva séng than cé thé gay ha myc nwéc thap hon dang ké co thé xdy ra. LAT la
' o chuén dé do sau trén cac ban db hang hai.

H: Mé&c du né thé hién kha nang mang tai trong clia con tau, nhuwng khéng phai 1a
phé chinh xac tai trong hang hoa.
3.23

Trong tai toan bo (Gross tonnage - GT)

Chi s6 khéng thir nguyén thé hién téng dung tich toan bé cta con tau.



CHU THICH: Trong tai toan bo khac véi trong tai toan bd dang ky (gross register tonnage -
GRT) né la phép do tuyét dbi kha nang vé thé tich bén trong toan bd cua con tau theo dinh
nghia do co quan dang kiém quy dinh va duoc do theo don vi 2,83 m*.

3.24

Tudi tho thiét ké (Design working life)

Theo BS6349 : Khoang thdi gian gid thiét ma cong trinh hay bd phan cua cong trinh sé duoc

4 Ky hiéu va tir viét tat

4.1 Ky hiéu 5

| F Gia tri tai trong &%
| Fq Gia tri thiét

Fx Gia tri da

n Tudi tho thlet ké (nam)

P ac su%t clia mé‘ﬂdleu kién cuc tri cu the trong subt tudi tho thiét ké (%)

T He s6 gia tri ngan han clia tai trong tam thoi

" Hé sb gia tri dai han clia tai trong tam tho

"Hé sé thanh phan cla tai trong xét dén su sai léch bat loi cla gia tri thiét ke so voi

Yr

gia tri dai dién cla tai trong

YG.sup Hé sb thanh phan anh hwéng bat loi clia cac tai trong thudng xuyén

YGint Hé sb6 thanh phan anh hudéng co ICYI cla cac tai trong thuwdng xuyen

—_

10




Theo OCDI 2020

A Cross-sectional area (cm?) or (m?) | Dién tich mat cat ngang (cm?) hay (m?) ]
- | Projected area of the submerged | ."_"—'—“—; P
) Dién tich hinh chiéu cia phan ngap trong
Ac part of the floating body e
nwoc cua vat thé ndi
Cross-sectional area at the pile | . o
Ay Dién tich mat cat ngang tai mai coc (m?)
bottom (m?)
i Amount of horizontal reinforcing | S6 Iwong thanh cét thép ngafig chiu luc
’ bars in shear plane (mm?) trong mat chiu cat (mm2) '
X Above-water bow projected area of | Dién tich hinh chieu t |
! the ship (m?) nwédc (m?)
Bc Width of breakwater body (m) Chiéu réng than'de chann
B Width of a footing (m) Chiéu W d% r
C Center of buoyancy [ Tam néi ]
=R Wave celerity (m/s) a "
c Cohesion (kN/m?)
Undrained shear strength fo v "' ch‘[@cat khéng thoat nudc déi
' Sarent:|, voi dat dinh hoac dé bam dinh bléu kién
G

™6 bam dinh trung binh clia coc va dat nén

(kN/m?)

Mic cao d6 chuan cho quan tri cang
(L.W.L)

Nong d ion clorua trén bé méat bé téng (kg
/ m?)

Strc chdng cét khéng thoat nuwde clia nén
dat ban dau (kN / m?)

| Characteristic value of undrained

Gia tri dac trung clia strc chbng cat khong

Cok shear strength of clayey soil at the | thoat nuéc clia dat a sét & day mong (kN /
foundation bottom (KN/m?) m?)
' Co Block coefficient Hé s6 khdi
Co Drag coefficient Hé sé kéo theo ]

11



Design value of chloride ion| =~~~ . o
Gia tri thiét ké clia ndng do ion clorua tai vi

Cq concentration at the position of the | | .
: _ _ tri ctia cac thanh co6t thép (kg / m®)
\ reinforcing bars (kg/m?) 1
['Cs Eccentricity factor | Hesbléechtam
' Cr Frictional resistance coefficient Hé sb strc khang ma sat -
Distance between center of gravity N ) . _
cG Khodang cach gitra trong tam va tam ndi (m)
and center of buoyancy (m)
Cu Inertia coefficient Hé sb quan tinh
"Cn | virtual mass factor o Hé s6 khéi lvong do
[ Goshiceni  of  consoldaion| _ . ... .
Cv Hé so cO két (cm? / ngay) hoacy(
} (cm?/day) or (m?/s)
Coefficient for lateral wind pressure o
G _ Hé sb chiu ap lw&gié bén
| resistance
' Secondary compression index (also | .S
| o Chi sd nén thr ¢
Ca called coefficient of secondary "
consolidation)
hon meng (m)
D Embedment depth of foundation(n Pn9
D Depth of the navigation chanr el (m) d'h?;z saulliong tau (m)
D Diameter (mm) % Dging kinh (m) . _:
Draft (m) é‘*’ on nwéc (m)

' Grain dia

Puong kinh hat twong wng véi 10% khoi
lweng di qua sang (mm)

Kich thuwéc hat cat trung binh (mm)

Bién dang ang cho phep (cm)
1

Puong kinh tvong dwong cta thoat nwoc

(cm)

Chiéu dai chén cta twong coc van (m)

Pudng kinh quy dao cua hat nwéc (m)

ot ‘Maximum deformation (cm) Bién dang Ion nhat (cm)
D, | Reference deformation Bién dang tham chiéu
D, Relative density Mat do twong doi
DT Fullioar dispkeement; lomage of Trong tai ré nwdc day tai cua tau (tan)

the ship (ton)

12



Average storage days in the yard ) .
Dy Ngay Iwu kho trung binh trong bai (ngay)
(day)
Dw Diameter of a drain (cm) | Buong kinh thoat nuéc (cm)
- Deadweight tonnage of the ship | o o
DWT Trong tai toan phan cla tau (tan)
(ton)
E Modulus of elasticity (kN/m?) M6 dun dan hdi (kN / m?)
E Wave energy (N/day) Nang lurong séng (N / ngay)
e Avoid ratio Ty 1816 réng
‘e |Eccentricity(m) | Doléchtam (m)
€o Initial void ratio Ty 1€ 16 réng ban dau
E; Encounter probability Xac suat gap phai
Eso Elastic modulus (kN/m?) Mé dun dan hoi
Ea Active earth pressure (kN/m)
Eq Berthing energy of the ship (kJ)
er Hammer efficiency
Ei Flexural rigidity of the pile (kNm?) 4FD6kL i
€max Void ratio in the loosest state & 16
€min Void ratio in the loosest Ty 181615
' Ep Passive earth pressure (kN/ % 4
'E« | Energy absorbed b ( % _T\lésg lwong dwoc hap thy bdi dém tau (kJ)
Required buoyaf ting | o
F a v . Lwe ndi yéu cau cta phan than ndi (kN)
body (kN)
F Fetch (m)% Pa gi6 (m) h
f Frigtjr%g coeffic Hé s6 ma sat
f Frequency(Hz Tan sb (Hz)
. orne Tan s6 géc
_ o Lwc tréi do séng trén mét don vi chiéu rong
Fq ve.driftiforce per unit width (kN)
fempem = (kN)
""" fective fetch (km) Da gi6 cb hiéu (km)
Lateral force acting on the hull of a
. Luc bén tac déng trén than tau (N)
ship (N)
, Design tensile strength of a | D6 bén kéo thiét k& cla vat thé 6n dinh
' stabilized body (kN/m?) (kN/m2)
Uplift acting on the bottom surface ) o
Fu Lwc nang tac dong lén bé mat day (kN / m)
(kN/m)
Fw Wind drag force (kN) Lwc 16i theo do giod (kN)
G Shear modulus of elasticity (kN/m?) | M6 dun dan hoi chiu cat (kN / my)

13



G Center of gravity Trong tam
Gravitational acceleration (980
9 Gia tdc trong tredng (980 cm/s?)
| cm/s?)
Go Shear modulus of elasticity (kN/m?) | Mé dun dan hdi chiu cét (kN / m2)
- | Distance between the gravity center | Khodng cach gitra trong tam va tam dinh
and metacenter of the ship (m) khuynh cta tau (m)
_— Distance between metacenter and | Khodng cach gilra tdm dinh khuyng va
| oM center of gravity (m) trong tam (m)
| GT Gross tonnage of the ship (ton) | Téng dung tich clia tau (t&
| Heightofincidentwaves :
' ; Horizontal force acting on the unit
(kN)
i y Thickness of a consolidation layer o
| (m)
H Wall height (m)
H | Water depth (m)
h A damping constant
h Head loss (cm) ]
th_ | Thickness of a concrete slabc_::m_)_: Chi m
ILE Layer thickness (m \‘f; Chieu day lép (m) ]
h Water depth (m iE idu sau nwéc (m)
h' ‘Freeboard (n) Man kho (m)
h' Water algthe Doggm of Chiéu sau nuwéc & day thung chim (m)

&
\

caissons (m) &&

| .
Deep{;;vateg-.,

Chiéu cao song nwoc sau (m)

Chiéu cao twdng twong duong (m)

saEquivalentawall hgight (m)
; | in front of the structure

Chiéu cao soéng nudc sau twong duong

(m)

r level in front of the structure

N
?:.,\g

' Mtrc nwée phia triedc cong trinh (m)

Significant wave height (m)

" Chiéu cao song co nghfa (m)

"Highest one-twentieth wave height

Chidu cao séng cao nhat moét phan hai

iz (m) muoi (m)

Ho Breaking wave height (m) Chiéu cao séng v& (m) S
[ Chiéu sau nuoc & khoang cach xa gap 5
" he Water depth at an offshore distance G chiby ccan ‘sbfd b5 Aghla K& tir mat

of 5 times the significant wave

trude twdng dieng (m)

SRR



height from the front face the upright
wall (m)
: Required crown height above water | Chiéu cao dinh yéu cau vuot trén muc |
) level (m) nwee (m) '
o Wave height used in performance | Chiéu cao séng st dung trong xac minh
e verification (m) tinh n&ng (m)
hy Height of footing (m) Chiéu cao ctia chan mong (m)
—H.— Horizontal force distributed to each TT— . ; !
" e )
Hi Incident wave height (m) Chiéu cao song t&i (m)i :
hi Thickness of the ith layer (m) Chiéu day cla l6p
Hmax Maximum wave height (m) Chieu cao song 1gn nhat{(r
o Difference between a residual water | Chénh 1& 5 nu 186 dur va
T level and a tidal level (m) nwoc tnﬁﬁ « <
I“ | Geometrical moment of inertia ’men o tianoc (m;r‘n:’**’
(m*/m)
i Pile deflection angle (rad) | Gog Usmcoc (fad)
I Iribarren number
o Influence value a hwéng
'K | Coefficient of earth pressure \\ W ; Hfso ap lwc dat .
K Médun dan héi clia dat (N / mm?)
Hang s6 16 xo cta tru coc (kN / m)
Ty Ié phuc hdi (m) ]
' THe s6 tham (cm/s) R
Ty lé téng c.
of lateral

subgrade
action (MN/m?)

Hé s6 phan luc nén theo phwong ngang
(MN / m?)

Il Horizontal seismic coefficient

I Lateral resistance coefficient of the

Hé sb dia chan ngang

ground (kN/m?5 or kN/m?%)

Heé sb stc khang bén cla d&t (kN / m25
hodc kN / m?*)

Coefficient of permeability (cm/s) or
(m/s)

Hé s6 thdm (cm/s) hoac (m/s)

Apparent seismic intensity

Coefficient of earth pressure at rest

1

Cuong dé dia chan biéu kién
' Hé s6 ap Iyc dAt khi nghi

15



Coefficient of bearing capacity

Hé sb strc chiu tai twong (ng véi tam tai cd

. corresponding to the loading plate
| with a diameter of 30 cm (N/mm?) Anerg i a0 { o)
n 1 The coefficient of bearing capacity | i . ‘— ) o 7 “
Kos camrespeidNg 15 thé i piats Hé s strc chiu tai twong (rng voi tam tai co
with a diameter of 75 cm (N/mm?) SHpSrrR Kl ZECm{N i)
’ ‘. Coefficient of the active earth | Hé sd ap lwc dat chi dong
! pressure
!ch.ﬁ | Coefficient of lateral subgrade | Hé s6 phan luc nén theg :
i reaction (kN/m?) (kN / m?)
'Ky | Diffraction coefficient Hé sb nhiéu xa
kn Seismic coefficient Hé sb dia chan
| " Apparent horizontal seismic
‘ coefficient
! K:,. ~ | Horizontal spring constant of pile |
(kN/m)
Ki Relative stiffness (m?)
Ko Coefficient of passive
: pressure
Ks Reflection coefficients, .
K| Refraction coefiigiiy & s6 khuc xa
Ks Shoaling coefficient Hé so nwédc ndng
Ks Horizontallshear modulus{kN/m?) | Mé dun cat ngang (kN / m?)
Coggﬁqlent Hé s6 phan lyc nén thang dirng (kN / m”).

reactto?i (kN/m ).

e

Chiéu dai chén coc (m)

Chiéu dai séng (m)

Chiéu sau chén (m)

Nhip (m)

Chiéu dai song nuwdc sau (m)

— — —

T Design service life (year)

“Tudi tho thiét ké (nam)

‘L. © [Lengthofthe berth (m) Chiéu dai bén (m) o
i s | "Length of the ground chain (m) Chiéu dai cta chudi mat dat (m)
1 Length between perpendiculars of | Chiéu dai gitra cac dwong vudng goc cua
L 3
‘ = the ship (m) tau (m)
aves )
T L Wavelength of transverse w Bu6c séng ciia s6ng ngang (m)

(m)

_

R T



M Metacenter Tam dinh khuynh
M6 men lat (kN-m/m)
M Overturning moment (kN-m/m) ;
M Required mass of rubble stones or | Khéi lvong yéu cau clia da dé h?é—c—kﬁgi_ﬁéﬂ
concrete blocks (1) tong (t)
B Resistant moment due to friction on | Mémen sirc khang do ma sat trén bé mat
wall surfaces with fillings (kN-m/m) | twong cé 1ap dat (kN - m / m)
_I\I Stable mass of rubble stones or | Khi lwong én dinh cia da dé |
other armor material (t) |&p phi khac (t)
m Adjustment factor Hé sb hiéu chinh
Adjustment factor for bearing i A )
mg Hé s6 hiéu chinhdef
capacity of foundation “
i Horizontal ~ maximum  bending | Mémen uonalo Jtﬁ_»theo wong ngang
moment (kN'-m) (kNem) © ; O @5 |
M, Rotation moment T [ Mémenxoay U = ’ |
Ms Mass of the ship (t) <hdi. Irong cua t
Coefficient of volume®| Hé e théftich (m? / kN)
™ compressibility (m?/kN) |
My Mass of the water body (t) TKIEE ledng cua khéi nwoc (t) " J
N SPT-Nvalue. & "y, Giati SPT-N |
N Mean SPT-N valde i "Gia tri SPT-N trung binh
N Number of wé S6 séng
n Porosity ofithe ground (%) D6 16 réng clia dat (%)
E ] Strgégs V_s;harin -"" = (n=%\c1_5{:igf) Ty 1& chia sé (ng suét = (n = A0s / AGc)
L Young's m'@%ﬁ& Ec) Ty s6 md dun Young (= Ee / Ec) |
flective pmberof waves S6 séng hiéu qua n 1
pacity coefficient Hé s6 strc chiu tai
yipumber of the armor units | S6 6n dinh ctia cac don vi I6p phu
ctive force (kN) Luc kéo (kN) 7
Concentrated load (kN) Tai trong tap trung (kN)
" Exceedance probability ~ of |
. Xac suét vurot mirc cho phép cta ty 1& tran
P Horizontal load (kN) Tai trong ngang (kN)
_P_ ) Load intensity (kN/m?) Cwong d6 tai trong (kN / m2)
P Maximum rainfall (mm) Luong mua tbi da (mm)
P Total uplift (kN) Tong luc nang (kN)
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