










































































































































































































N 83 C6c c6ng trinh phu trq
Bin B 7- C6n trinh

Ti6u chi tlinh giii hu h6ngHeng mvc
kiCm tra NOi dung ki6m tra Phuong phip ki6m tra

a vOvd huhsu doneo kh6T
b

cua neo ho hi b6c ratoc
d IKh6nq thay

Bich neo
Suy gidm tinh
nang, hu h6ng,
bong tr6c son..

a
hoac b
uon co

dinh: C6
cac

nuKhdn x n Is uycu chinh (ph n cao su): M
nOi 16 thSo

b
c thi6u hut, nut hoic sut md; Khung th6p: C6 bi gi-K6iEu cninn tpn6n cao su): C6 su
d Kh6n th i

DCm va
Hu h6ng, vO tAm
chln, in mdn
khung c6 dinh...

Ki6m tra trr,rc quan: Hu
h6ng b0 phAn cao su; Gi vi
trAy xuOc c0a khung dem
va

a C6 su m6t met; C6 hu h6ng hoac bien dang dnh hudng d6n chuc n5ng

b
CO nn*ngh, h6ng, Oi6n da no en mdn crla henq rao hoac bonq tr6c cia son

d Kh t d

Ki6m tra trr,rc quan: Hu
h6ng, bidn dang; chAt luqng
son: An mdn

Gd chin
xe

Hu h6ng, son, dn
mdn cec k6t c6u
chinh

a chrrc ndC6 hrr h6n deva bi n

b
c C6 bi6n dang vd hu h6ng tr6n v6 h afien; C6 gi s6t duong 6ng

-rnonq 

tnay o6id

R6nh d5n
oay va no
cap oren

Suy giim tinh
ning vd hu h6ng
cac ket c5u chinh,
bong son

Ki6m tra tryc quan: Hu
h6ng, bi6n dang cia k6t cAu
chinh, bong tr6c; Son, An
m6n k6t cau thep...

a d6n chuc ningC6 hu h6ng vd b6n dang de dga
b
c C6 hu h6nq, bien dang, ;n mon cac k6t c5u chinh h bong tr6c son
d IKhOn th

Ki6m tra truc quan: Hu
h6ns, bi6n dang cia k6t c6u
chinh, bong tr6c; Son; An
mdn k6t cAu th6p...

Thang len
xu6ng
hanh
khach

Suy giSm tinh
nang ve hu h6ng
cac k6t ceu chinh,
bong son

a

b

nLlt rong 3 mm trd lCn theo hufng dgc truc cia thanh thep; C6 nhirng ph

not rong dudi 3 mm theo hudng dec truc cia thanh th6p; C6

C6 nvo
b6 t0 t16cb bon
C6 nut vuong g6c
voi hudn
CAc d6m chet 6ng gi set duqc rai rec d vai noi

d xnong tnay a6i

Suy gidm tinh
ning vd hu h6ng
b€ t6ng

Ki6m tra truc quan: V6t nu't,
nu1 vo, hu h6ng; An m6n
c6t tnep; D5u hi€u suy gidm
tinh nang...

a ve biC6 hu h6n d de
b
c CO nnung ph5n son bi bong tr6c hoac gi set A mot s6 khu vuc

d Khong thay d6i

KiCm tra truc quan: Hu
h6ng hodc bi6n dang k6t
cau chinh, bong tr6c soni
An mdn c6c k6t ciu thep.

Ha tAng
crla c5c
thi6t bi
giao nhan
heng h6a

Suy giam tinh
neng, hu h6ng va
en m6n cac chi
ti6t, c6u kien brng
th6p

a K6o rao ra; C6 nhong thiCt hai va en mon deng k6 ttuqc coi le nguy hi6m khi s& dung

b
c C6 hu h6ng, bi6n dqng, bong tr6c son va gi set trong k6t c6u chinh

d Kh6ng thay d6i

Ki6m tra truc quan. Hu
h6ng, bi6n dang, Son, An
m6n (d6i vdi th6p)

Lo?i lll

Thang lCn
xuong

Hu h6ng, son, in
mdn c6c k6t cAu
chinh

-{o
z
G)(,
(",
9
N'o
N

C6 thiOt hai, bi6n danq

Ki6m tra trr,vc quan: Hu
h6ng, bi6n dqng; ch6t luong
son

c

d6n chuc ndnq

�(�D�r�a�f�t�)
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Phg lgc C

(Tham Khdo)

Phuong phip tlSnh gi5 suy giim tinh ning cia c6ng trinh

Trinh tu crla phuong ph5p d6nh gi5 suy gidm tinh ning cria c6ng trinh duqc thd hiQn trong Hinh Cl vA

Hinh C2 vA k6t qui d5nh gi6 ttuqc thd hiQn nhu Bing C1.

lBu6c 1l:Oanh gid m0c d{ xu6ng #p (a, b, c, d) cho tring cJu kiln kilrn tra. Ti6n htnh lt*r$ gie

mric dQ xu6ng cAp cria t&rq hqng muc ki6m tra va v&it5t ca cac har6 mqc dga tr€n cic tiAr chi
duga n€u trong BenO l. Oa dinh luqng m r.nc 60 suy giam da danh 96, tham khilo Phr/ l\rc A

lBu6c 3l: Oanh g,e suy gi&n tlnh narg (A, B, C. D) coa ca c6ng trinh
Muc suy giim llnh ndng c0a cl c&rg trinh dugc danh gH nghi6m ngft nhit trorq s6 cdc suy gilm
tinh ntrng c0a [rng hang mqc kidm ra vi d&rh gia trong [Buoc 2t

[Budc 2]: O5nh 9i6 suy gi&n tinh nrng (A, B, C, D) cho tung hflg mvc ki6m ta. Titn hAnh d&h 96
suy giam tinh nang coa tirng hang mVc dva tr€n cac tieu chl trong B&g 3 € Btng 5

103

Hinh Cl -Trinh tp cta phuong phip tt5nh gii suy giim tinh ning cOa c6ng trinh

(Draft)



o5

dang treng llrc

Bu6'c 1 Euoc 2 BuOc 3

-{o
z
(.)
(.,(,
I
No
N)Slock 2

h Jo tra
u rl'c ,0 iuy 9ii m cho t.,n, h!n9

Itl Ordng mip b,n
XiE O0 rry gii'll (!, b. C d)

llt ol,dog rn69 bin
u ris d0 tuy giim (.. b. c. d)

lll drlg map ban
X&c d0 rry eiim (r. b, q d)

Ill Kdt c3t/ chinh
}llic dO ruy gEln (r, b, c, d)

m K& iilu cr{nh
ta ri,c d0 roy Cain (r. b. q d)

It K6r c,u chir h
i,c 66 luy 9l6{n (!, b. c, dt

O I$Dao
(L0n, t',lg b6s)

tl {,c d6 rry gtiltt {!, b, c,

nl HA lltr
tuin, hrng h$c)

$&c ai t.ty !,aIn (!, b, c, d

u lt# bln
0-rl* lung ;6ct

Utic ato r.ry gin (!, b, c. d)

tl0 Hll btn
(Suy thoaa,!a nu h6n9 ai6

ba 16.19 hsfc .rph!ll)
ar i"c ar6 ily giim (!, b, c d)

Irl u rr odn
(Suy thoa{Yi hu hottg air

ba t0 D9 hol c r rph. lt)
Lllicdo Jy o6m (r, b q d)

1r1 xit o{n
(Suylhoii,vi hu h6ng qir

ba t8nq noilc.!ph!t)
Hnc d0 rry dim (!, b, c, d)

00 xlt clu ten
rri,c iro ruy dam (., b, c. d)

0[ r<ar du lan
x ric di luy laidr (a, b, c, d)

tltt K-A du tr€n
lrlic di osy girri (.. b, c, d)

lll Oudng m69 bdn
A,A,C.O

II KCt du (hinh
A,A,C.D

I[ilfi*o
tLi,n. Xrn, h6q

AB,C.D

($y
be

[q u& bJn
$oai,C hv h6n! o;.
16(19 ho{c r+hat,

a.B.c.o

nll K€r clu ken
A B. C, O

M0rc suy gi6m
tinh nAng cis ca
c6ng tinh duqc
ddnh gE nghi€m
ng6t nhil trong
so c:ic suy gram
tinh ning oia
limg hang muc
kidm tra vA dinh
gri rong [&rdc
2l

@

Hinh C2 - Trinh tp cta phuong phap denh gia suy giem tinh ning cta c6ng trinh

Slock 1

Oanh giri suy
gi6m tinh neng
A. B. C. D ctia
ci c6ng tdnh.

(Draft)



BA Cl -O6nh tas iim tinh nin Cho c6n trinh n

1 2 3

11 BuOc 3BwOc 2Buryc 1 10

TK6t qua d6nh sia suy siem tinh neng
o6nh gii t6ng thE

c6ng trinhBlock
10 a b c d

T6ng
Block 1 Block 2 Block 3NQi dung kiiim tra

5 2 10 Ba d 1
Oudng mep

bAn
Bi6n dang l6i,

l6m, khong deu

0 4 6 0 10 Bc b bx6t cAu
chinh

Suy giam tlnh
nang, hu h6ng bC

t6ng

6 1 '10b c a b 1 2

10 Bc 2 0 7
Mdt b6n Suy giam tinh

neng, hu h6ng bC

tong hoac
asphant

a a

0 10 Bb 0 4 6DAy bi6n
S6i la va b6i

lSng
c

0 0 0 10 10 cc c c c cKet c6u trcn
Suy giam tinh

nAng va hu h6ng
be tong

Dd 0 0 0 10 '10
t d d dCAc hang

muc phu trq Hu h6ng

(1) Ti, ket qua danh gie moc dO suy giem, m0c dO suy gidm coa Block l bi6n dang l6i/l6m vd kh6ng ddu trong dudng mat b6n (Loai kiEm tra theo tAm quan trQng la

Loai l), duqc d6nh gia ta 1a1, nnund Oo hu h6ng nAm 6 bA ngoai cta b6n trong lupc va c6 tec dong tuung d6i nh6 d6n su an toin crla viec neo dau tau va lam vigc tai

b6n, Do viy denh gia su suy gidm la [B].

(2) Tu, k6t que d6nh gie muc dO suy gi6m, Bloc 3 muc dO suy giam tinh n5ng 'L0n va sut cia mAt b6n (Loai ki6m tra theo tAm quan ttQng la Loai l)' duqc d6nh gia la

[a], vA vi hu h6ng dnh hudng tt6n ho?t dong lam hang t?i b6n n6i tren, Do vQy denh gie su suy giam la [A].

(3) Viec thi6t tap k& qud dinh gi6 t6ng th6 cho c6ng trinh dlra vao k6t qua kh6c nghiet nhet coa vigc danh gie coa tr:rng hang muc Do Viy k6t qul tt6nh gi6 t6ng th6
c6ng trinh dugc ket luan la [A].

-{o
z
(,,
G'(.,o
i3o
No(,

DSnh gii
cho ting
h?ng mgc

!oai
ki6m tra

2

L0n, hang h6c

d 1

cI c

d

(Draft)
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Phg luc D

(Tham Khdo)

Phuong phip dr,r b5o ti6n trinh suy giim tinh ning cta c6ng trinh

D 1 Phurong ph6p x5c dinh him tuqng ctorua ban dAu e vi hC s.5 khu.ich t6n bi6u ki6n D.o

D 1.1 HC s6 khuech ten bi6u ki6n D.o

He s6 khu6ch tan thi6t kg Dd co th6 ttugc lAy tir t! t9 xi ming nu6c WC theo phuong trinh theo OCD|

2019. c6 thd gii dinh rlng Da blng Dap. Trong truong hqp kh6ng c6 hoac c6 it v6t nut xiy ra trong k6t

cAu, s6 hgng th0 hai d b6n phii cia Phuong trinh (Dt ) c6 th6 duEc toai b6.

Da=/"Dr.(;)(;)'" (D1)

Trong d6:

/c hO s6 vet ligu cria b6 t6ng. C6 th6 l6y bing 1,0;

Dr gie tri dAc trung crla h€ s5 khuydch tAn d6i vdi ion Cltrong b6 t6ng (cmr/nim);

Do hlng s6 thd hien inh hudng cua v6t not tl6n chuy6n ttQng cia ion Cftrong b6 t6ng. N6i cfrung

c6 th6 6y blng 200 cm2/nim;

w chiAu rQng v6t nut (mm);

wa gi0i hBn ola chiAu rgng v6t ntrt (mm);

w/t t! s6 chi6u rQng - khodng cdch vdt nltl (w/l = ose Es+e'csd);

ose gia s6 ung suAt c0a c6t tnep (N/mm2);

E" m6 dun din ndi cua c6t tfrep (N/mm,);

e',"a gia tri dB x6t d6n chiAu rQng v6t nut b6 sung do co ng6t vd bi6n dang du cria b6 t6ng;

N6u bE t6ng dugc sO dr,rng thr.rc sr,r da bi6t, gia tri dic kung cua h0 s6 khu6ch t6n d6i v6i ion Cf trong

b6 t6ng D*c0ng c6 thd ttuqc chi tlinh bing cich ti6n hdnh thr) nghigm d6i v6i meu thr) b6 t6ng thuc t6.

Mat kh5c, cAc Phuong trinh (D2) d6n (Da) c6 th6 duqc sr} dUng.

Dk (D2)=fpaDp

Khi s& dqng xi mdng Portland th6ng thudng:

toe DP = 4'qw I cY + 7,4w I c) - Zs

Khi sr} dUng xi mdng xi ld cao hay silica fume:

tcry.Dp = :,qW cf + s,4\w I c) - 2,2

(D3)

106

(D4)

(Draft)
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Trong d6

o hC s6 tinn a6i. C6 thd 6y blng 0,65 khi srl dvng xi ming Portland th6ng thudng hay bing 1,0 khi

srl dgng xi mdng xi ld cao hay silica fume;

lp h0 s6 an toin x6t d6n d0 chinh x6c cta De. C6 th6 ley bing 1,0;

De hQ s6 khuy6ch t6n du b5o cua b3 t6ng (cm2lndm).

D 1.2 irat dO ion CrtrCn bi m{t b6 t6ng Go

OCDI 2OO9 khuy6n c5o Co co th6 thu dugc bing phuong trinh sau. Phuong trinh niy de duqc dpa tren

k6t qui khio sit tren k6t c5u b€n tr€n crla mot b6n cAu tAu.

G=-6,0x+15, 1 (D5)

Trong d6

x Khoing cdch tir mr,rc nu6c cao d6n bB mit b€ t6ng (m). Trong d6 x n€n phii d6p r?ng y6u cAu

O<x<2 vA Cokh6ng duqcnh6 hon 6,0 kg/m3.

P, t,
/.--.,

p,

ULTUU
l-p, l?, l*. I

Hinh D'l - Qu5 trinh chuyBn tiiSp trong chu5i Markov d$a trCn
c5c k,Ot qui dr,r b6o cria c6c tlqt ki6m tra

107

O 2 Phuong phSp lip m6 hinh Markov

Chu6i Markov li m6 hinh xec dinh ng5u nhi6n qu6 trinh chuy6n d6i he th6nS tir "trang thai'sang'tnang

thdi" ti6p theo v6i m0t "xac suAt chuy6n ti6p'nh6t dinh. Mr?c dO suy gidm tinh ndng cua k6t c6u duqc

th6 hien bing k6t qui ki6m tra (a, b, c hoec d) vi x6c suAt chuy6n ti6p cria mrlc ttQ suy gi6m duqc bidu

thi bing p,d6 cho th5y su chuy6n d6i cia m0c d9 suy gidm tinh neng (Hinh D t). Hinh v6 nAy cho ph6p

du bio vA ti6n trinh xu6ng cdp. Dugc gi6i thich nhu sau.

N6u mOt khoing thdi gian nh6t dinh tr6i qua tdr thdi di6m hi€n tai, cac k6t cAu c6 muc dO suy gidm tinh

ning chuy6n ti6p nh6t dinh tl6n mrlc d0 suy giim ti6p theo vdi x6c suSt ctruy6n ti6p p,. C5c b0 phin cdn

lai c6 xdc suAt chuy6n ti6p 1 - p, v5n d cing mrlc rtQ xu6ng c6p. Su chuy6n ti6p crla m0c d0 suy giim

tinh ndng xiy ra d6ng thdi A tet ci c6c mrlc d0 xu6ng c6p. Qud trinh chuydn d6i cu6i cirng dung lqi d
mrlc d9 suy gidm tinh ning cu6i ctrng ld mtlc (a). Trong m6 hinh ndy, qu6 trinh chuy6n d6i tr?ng thai

clugc lip lai voi m6i thdi gian nhAt ainn tr6i qua va ss suy giim tinh neng dAn dAn ti6n triEn. Ti6n trinh

suy giim tinh ning duEc th6 hign bing Phuong trinh (E6) trong d6 mrlc dQ suy giim tinh ning li (d)

cho tAt ca c5c b0 phan d trang thei ban dAu.

(Draft)
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l- p, 0

p, l- p,
0p,
00

d
c

b

a

G
Q! 08

Eou
I 0.4

F
02

0

803
=
: 0.6

E o.l

Eoz

00
00

l- p, o

p, I

(D6)

Trong tl6:

px x6c suAtchuydn ti6p

I thdi gian tr6i qua.

X6c suSt chuydn ti6p p, dugc mi li mOt chi s6 vd t6c d0 suy giim tinh ndng vi dugc gid ttinh td kh6ng

tt6i trong qu6 kinh tinh toen O6 Oq bao t6n trinh xu6ng cAp.

C6c dic cti6m co bin cia m6 hinh chuSi Markov ld m6 td dua trdn k6t qud udc tinh. Hinh D 2 cho th5y

nhong thay d6i vd ti tC cr]a tcrng mrlc d0 suy giim tinh ning theo thdi gian.

xurit chuyin t6p pr= --{F 5 nam

-o- 10 ntn
--+- 20 n&n

+ m nrn

d c

lrtc d0 suy tHr
b

b

a

Hinh D2 - Qua trinh chuy6n titip c0a tiic dQ muc tlg suy giim tinh nang theo thoi gian.

Hinh D 3 cho thAy inh hudng cOa x6c su6t chuy6n ti6p p, it6n qu5 kinh chuy6n d6i t6c dg cua muc d6

xu6ng c5p. Trong truong hqp thoi gian tr6i qua li nhu nhau, x5c suAt chuy6n ti6p cAng cao, muc d9 suy

giim tinh ning cing cao thi m0c d0 dinh cua mric d9 suy gi6m tinh nSng cdng cao. K6t qui cho thSy

xAc su6t chuy6n ti6p la mQt chi s6 tuong duong vdi t6c clQ xu6ng c6p. MOt m0c dlQ nhet dinh cia c6c

k6t qui ki6m tra trong cirng didu kiQn dugc y6u clu lA di6u ki€n ti6n quy6t.

0

--a- p,:OO I

---o-- pr=o. I

_a_ px=02

.0.3

d c

Mir 60 suy lio6i

108

Hinh D3 - Anh hurlng cria p. tt6n qu6 trinh chuy6n ti6p cria mrirc ttg xuiing c5p

lll
Ir.]

(Draft)
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M6 hinh ndy dugc 6p dung d6 ph6n b6 mr?c dQ suy gidm (a, b, c hoAc d) trong ket cAu b6n tr6n c(]a mot

b6n (bE t6ng) vi k6t qui tinh to6n dugc so s6nh vdi cec s6 liCu do. R6 rang lA chung phir hgp vdi nhau.

Do d6, x6c suAt chuyEn ti6p p, c6 th6 duqc tinh blng c6ch xdc dinh k6t qui ki6m tra m0c d0 suy giim

tinh neng va thdi gian tr6i qua trudc khi ki6m tra.

Hinh D 4 vi Hinh D 5 so sinh c6c ds bAo dugc thgc hiQn bing cdch sir dung x6c su6t chuy6n ti6p p,

dugc uoc tinh dr,ra trrin k6t qud ki6m tra muc dO suy giam tinh neng (dU b6o trong ba nim kong hinh)

vdi k6t qud ki6m tra th\.r,c t6 trong tuong lai (k6t quA ki6m tra trong thdi gian ba nam trong hinh vE). R6

rdng ld ci hai dang c6 su phtr hgp vdi nhau. K6t qud cho thSy ring ti6n kinh suy gidm tinh ndng cria mgt

k6t c5u v6i c6c diAu kiQn suy gidm tinh neng kh6c nhau c6 th6 dugc du b6o tuong d6i dA dang chi bing

c6ch sr) dyng k6t qui ki6m tra mrlc dQ xu6ng cAp. Tuy nhi6n, cAn luu f ring trong trudng hqp m0c d0

suy giim tinh ning thAp dugc tim thSy voi s6 lugng lon vi su suy gidm tinh ndng kh6ng n6i b6t vi chi c6

it thdi gian tr6i qua, x6c suAt chuy6n ti6p p,co thA dugc d6nh gi6 thAp vA du b6o c6 th6 khAc v6i didu

kign thuc t6.

M6 hinh chu6i Markov kh6ng chi ip dung cho sg suy giim tinh ndng v€rt ligu mA ti6n tri6n theo thdi gian

nhu su en mdn cua c6t tnep gay ra bdi xim nhap clorua mA con cho sup xuSt hien va ti6n trinh bi6n dang.

PhAn ndy chi thao lufn vA muc dO suy gidm tinh ndng (a, b, c hoic d). Tuy nhi6n, m6 hinh nay c0ng

tluEc 6p dung dB d6nh gia todn diQn (A, B, C hoic D).

lo

0a

06

0.4

02

00

K& cru ohla rr6n c06 cau tAr (d,m) Oo @c

lG( qra fnh
i
a

E

.8
F

d c
M'-rE dO suy hGa

b a

Hinh D4 - Vi dg vE ph6n bii mrlc ttQ suy giim tinh nang trong k6t cAu b6n tr6n cta mgt btin

t.0

00

(.) ban

d

j- K& qd r'eo sd bil dlu
.-.c- Du do6n 5ru b6 nem

--*- Krir que rh& se san ba nam

t.0

o0

-.i 
KA od khb dl bao dl,

--€- Ou dodn sar b6 rl.m
--+- KA qut lGao sr ser b6 otn

t
E

n
E

€

0.8

0.4

02

a o8

>d 0-6

E 0.{

€F 0-2

(b) dim

d

Mft dO suy &o6i

cb
tilii,c d0 3uy hoai

b

Hinh D5 - Kiit qui khio s6t vi dp trSo suy giim tinh ning cho k6t cru bCn tren cta mgt biin
109
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Phg lgc E

(Tham khAo)

Hu0ng d5n lip quy trinh bio tri

E.l T6ng quan

E.1.'l Mgc dich

Quy trinh bio tri c6ng trinh cdng dugc xay dung nhlm phuc vq c6ng t6c bio tri cac hang muc cong trinh

cing bi6n.

PhAn niy phdi trinh bay cec th6ng tin co bin, so tld b6 tri mit bing cta cing, bao gdm:

- Lo4i c6ng trinh;

- Muc dich, ch0c ning cta c6c hqng mqrc c6ng trinh;

- Chidu sAu nudc thi6t k6 tru6c b6n;

- Ngdy xiy dung hodn thinh;

- Ngiry ning c5p hay cdi tqo, srla ch0a (n6u co);

- Thdi gian sr? dqng thi6t k6: Ban dAu vi sau c6i tqo, srla ch0a ning cAp; cac th6ng tin co bin
khac...

E.1.2 Lpa chgn chuong trinh bio tri

Khi c6ng trinh phAi quin lf chi phi vdng ddi thi viQc xiy dgng chuong trinh bio tri cho c6ng hinh cdng

bi6n duEc xiy dung tren co sd tham khAo n6i dung tai Oi6u 4.3 Ti€u chuAn ndy.

E.1.3 Cac cin c& ph6p li
Bao gdm cdc cin cu phrip lf thuQc phqm vi didu chinh li6n quan tt6n c6ng t5c quin ly ch{t luqng va bao

tri c6ng trinh cdng bi6n.

E.l.4 Cric ti6u chuAn 6p d$ng

Bao g6m c6c ti6u chuAn dugc sr] dung d6 phr,rc vr,r c6ng tec quin lf chAt lugng vd bdo tri c6ng kinh

cing bi6n.

E.l.5 Hii so quin lf chSt luqng

Cdc h6 so lien quan d6n c6ng t5c quin ly chet luqng vd bio tri c6ng trinhbao gdm: Hd so khio s6t; Hd

so thi6t k6; Hd so hoin c6ng hang mqc c6ng trinh/c6ng kinh; Hd so bdo c6o k6t qua thi nghiQm; Hd so

ki6m dinh c6c lln trudc d6 (n6u dA ttrng ki6m dinh); Hd so thi6t ke cai tao, ning c5p, sriya ch0a .. .
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E.2 T6ng quan vd c6ng trinh

E.2.1 T6ng quan c6ng trinh

PhAn niry se trinh bey c6c th6ng tin chi ti6t cia tirng hqng mqc c6ng trinh sE phii ti6n hAnh thr.nc hien

c6ng t5c bio tri trong tuong lai.

cdc th6ng tin duEc trinh biy ngin ggn, da hi6u duoi dgng c6c bdng bi6u t6ng hqp vA cic bin v6 m{t
beng, vi tri, so o6 r6t cdu, b6 tri chung. cac thong tin nay phii dugc t6ng hqp tir hd so thi6t k6 va hd so
bin v6 hodn c6ng cta c6ng trinh.

1) Cdc bin v6 bao gdm;

. Mat bing t6ng th6;

. So dd mit bing vi tri cic hgng mr,rc c6ng trinh (dAnh s6, ty nigu, ghi ch0 16 t6n ttng cAu kign

ho{c hang muc);

. Bin ve ho|c mAt cat c6c dang k6t cAu chinh c0a c6ng trinh;

2) C6c bing t6ng hqp bao g6m;

. Bdng chi ti6t th6ng tin vd c6u kiQn/hang msc c6ng trinh duEc trinh biy nhu Bing E.1;

. Bing chi ti6t th6ng tin vd ciic thi6t bi, c6ng kinh bio vC, phu trg khAc dugc trinh bAy nhu
Bing E.2.

Bing E.l - C6c th6ng tin chinh cta c6ng trinh

STT Hang muc Thdi gian st} dqng
rhi6r k6

1 Cao dQ ddy tai dudng b6n

2 Tau thi6t k6

J Kich thuoc k6t c5u

3-1

3-2

Bing E.2 - Danh muc thi{it b! cia c6ng trinh

STT Hang mqc chi ti6t Ghi ch[
1 Thang l6n xu6ng

2 OQm va

3 Bichneo

4
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E.2.2 Lich s& khai th6c vi bio tri

PhAn niy sE m6 t6 cac th6ng tin v0 lich sO x6y dqng, khai th6c, bdo tri c0a hTng muc/c6ng trinh, k6

hoach bio tri ve s&a ch0a trong tuong lai nhim dim bio khai thdrc vir tu6i thq c6ng trinh d6p rlng theo

y€u cAu thi6t ke duqc trinh biy nhu vi dy d Bing E.3.

Bing E.3 - Lich st) khai thic vi bio tri cta c6ng trinh

Ngay bao cao T7l2018

E.2.3 Ti6u ctruAn thiiit k6

Th6ng k6 c6c ti6u chuAn di dugc sf, dung dA thi6t k6 cong trinh.

E.2.4 cac th6ng sri thi6t k.i

Phln niry m6 td c6c df,c trung vd diAu fiin thi6t k6 c6ng trinh. Th6ng tin co bin dugc chit lqc tu H6 so

thi6t k6, hd so hodn c6ng c6ng trinh. Cac nQi dung c6 thd bao gdm:

a) Th6ng s6 vA Ci6u Xi€n tu nhiCn

- Muc nu0c

- VQn t6c gi6

- Ddng chiy

- Didu kien ve dOng d6t ...

b) DiAu kiQn vA dia cnSt

c) M6 ti cdc th6ng tin vd dia chAt noi xAy dgng c6ng trinh. C5c th6ng tin nhu m{t c5t dia cnAt, mat

c5t tru t6 khoan, c6c chi ti6u co lf thi nghi€m hiQn trudng va trong ph6ng dugc 6y tir Hd so khao sat dia

ctrSt giai doan thi6t k6 hoac thi c6ng. Tau thi6t k6

Ghi chU:
a Thuc hien ki6m dinh
oC6c len kiAm dinh du ki6n

2020 20252005 2010 2015Hang mucSTT

t6 , (2026)12 13- - 11'1 K6t cAu ban dAu

19 20-- 22-- .(2036)2 K5t cdu sau nOng c6p 17 '18

Xay duns
(1998-2001)

Xay dung (20,000
DV\rr)

(2026)4

Nang cdp _
(2009-2011)5

Khai thec (60,000DWT) .(2036)

(2013)

a
(2018)

(2023) o
(2028\

o
(2033)

o7 KiAm dinh

1l
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2030 2035'1995

Clu cang

A_

Khai th6c (20,000OWT)

Nang crp (00,000D\rfr)

6

24

trt
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d)

e)

f)

Lyc neo, lqrc va tiu

Didu kiQn vA trii trqng

oidu kien vB top bC t6ng brio v9

E.2.5 Cec th6ng s6 vA vit ligu

a) B€ tdng vi c6t thep

b) cec thi6t bi vi vat tiou khdc

MO ta th6ng tin loai vit liCu, thi6t bi dusc sr] dung trong c6ng trinh du6i dang bAng bi6u, bao gdm t6n

loai, ticu chu5n dp dung, nha cung cap (n6u c6 16 t6n nha cung cAp), cdc v6n dA khec c6 li6n quan.

E.3 C6ng t5c ki6m ttinh

E.3.'l Cic loqi ki6m tra vi dm quan treng

oB xiy dung k6 hoacfr ki6m d!nh, cAn phii x6c dinh dugc tam quan treng c0a c6c cAu kiQn/hqng mqc

d6i vdi tinh ndng cia c6ng trinh theo c6c loai ki6m tra theo hudng d5n tqi Diiu 6 cia ti6u chuSn niy.

E.3.2 Lpa chgn ngi dung tt6 ki6m tra

Kh6i luEng vi nqi dung d6 ki6m tra duEc lqa chqn theo Di6u 6.2 d6n 6.4 eioi6u 6 crla Ti6u chuAn niy.

E.3.3 Kii hoSch ki6m dlnh

K6 hoach ki6m dinh dLpgc xay dgng tr€n co sd c6c th6ng tin d trCn.

E.4 Oinh gii

E.4.1 T6ng quan

D5nh gi6 mfc dQ suy gi6m tinh nang c6ng trinh dua tr€n k6t qui ki6m tra va xem xet tinh ndng cdn lgi

cria c6ng trinh, khi neng duy tri tlnh ning dn tni6t trong su6t thoi gian khai th6c cdn lai, k6 hoach sr]

dung cua c6ng trinh, tAm quan treng..., ve thqc hiCn cac bi€n ph6p srla chira khic phUc cAn thi6t.

E.4.2 Mri"c 6Q suy giim tinh ning cia cic kiit c5u va h4ng mgc c6ng trinh

E.4.2.1 M[rc d9 suy giim tinh ning cria cic kiit ciu

"Mrlc d0 suy giim tinh nang crla cic k6t cAu' duqc lAy tir c5c nQi dung cria 'MOc dQ quan trgng cria k6t

cAu" vA'Mr?c dO suy giim tinh nang crla c6c k6t cAu" co duqc tar k6t qui ki6m tra vA chAn do6n.

E.'1.2.2 Suy giim tinh ning cia c6ng trinh

Mr?c dQ suy giim tinh neng c0a c6ng trinh duqc trinh bAy nhu Bing E.4.
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Bring E.4 - Danh mgc ki6m tra muc d0 suy giam tinh nang c0a c6ng trinh

-{o
z
(.,
(.,(.'o
i{)o
N

Hlng muc
kiam ra

Ngi dung ki6m
tra Phuong ph6p ki6m tra

Hing
muc

riAni tra
theo tAm

quan
trong

Hqng mr,rc ki6m tra Mri'c 60
suy giam
tinh ntrng
cua mot

h?ng m$c

M[rc d0
suy gilm
Unh ning
cta cOng

trinh

K6t clu

TVr 1V2 TN2 TN3 TN4 CD

Moc dO suy giam tinh neng ora m6i h?ng mqc cong trinh D C c I B D

T6n9 thA cAu
cing

LUn va dich
chuy6n ngang aang mit

thuOng
Lon va dich chuyen

ngarE
Lo?i I d d d d d d D

D6y bi6n
Bi6n dong crla
muc day bidn

Do dac H6i am Loai I d d d N/A N/A N/A

Baisau b6n Bi6n dang lin Bang mit
thudng

Loai ll d d d d d d d d D

K6t ceu ren
(mAt tron)

Suy giam tinh
nrng ve hu h6ng
be tong

Bdng mit
thudng

Nut, nU{ vo, th6p bi an
mdn, cO dAu hieu hu

h6ng, w
Loai ll d d d d d d d d D

K6t c6u tren
(m{t drrdi,

bdn)

Bang mlt
thudng

Hu6ng cia v6t nu't, s6
luvnq, chi6u dai va

chidu rong c0a v6t nut,
nlit vo lop beo ve

Loai ll d d d d d d d D

K6t c6u ten
(mat dudi,

dAm)

aing mlt
thudng

Hudng cOa v6t nrd, s6
lugng, chidu diivi

chidu rQng cia v6t nut,
nUPt vO lop bao ve

Loai ll c d d b b d d B

K6t ciu tren
(m fen &
duoi. bin &

dAm)

Cudng d0 be
t6ng (song bat
nav)

Bang mit
thuOng

Snng bat ney (Sdrmidt
hammer)

Lo?i ll d d d d d d d d D

K6t c6u tren
(mat tren &
dudi, ban &

dlm)

Oo dac
Thinghiem n6n loi

khoan
d d d d d d d D

Cac thep (son)

Suy giem tinh
nang Ya hu hdng
coa ldp son bao
ve

Bing m5t
thudng

Gi va bong tr6c ra kh6i
ldp phri Lo?i I d d a d d d a

TNISCN

dd

DdN/A

Bi6n dang lln

d
Suy giam tinh
nang va hu hdng
bA tong

d
Suy giam tinh
nang va hu h6ng
be t6ng

dLoai ll
Cudng d0 be
t6ng (thl nghiem
nen)

a

l

(Draft)



Bing E4 (K6t th(rc)

Heng muc
kiCm tra

NQi dung ki6m
tra Phuong phep ki6m tra

H?n9

FUc
kiom tra
theo tim

quan
treng

H?ng muc ki6m tra Mtu d0
suy giem
tinh nang
crla m6i

heng mgc

Mrrc d0
suy giam
tinh ning
cia c6ng

trinh

Kiir cau

SCN TVl TV2 TN,I TN2 TN3 TN4 CD

Cac th6p -
Bio v0

Cathodic
Oo fign th6 Do dac

Oo dien ap (dien th6
kigm so6t en mon ten

m6i dign cuc)
Loai I d d d d d d d d D

Cgc thep -
Bao vg

Cathodic

DC va thi6t bi
dien

Bang m6t
thudng

OO do cia bu long, 6c
vtt Loai I d d d d d d d d D

Cac th6p -
Bio vQ

Cathodic

DC va thi6t bi
dign

Oo tlac
Oo dien 6p DC va dien
trd cach dien hign tai

cia b0 chinh luu)
Loai I d d d d d d d d D

Bich neo

Suy giam tinh
nang va hu hdng,
bong tr6c - son,

BAng mlt
thudng Loai lll d d d d d d d D

Dem va
Hu h6ng, vO dem
va, an mdn m6c
do

Blng mlt
thudng

Hu hdng cia cec b0
phan cao su, Gi ve tray

xudc m6c do
Loai lll d d d N/A N/A N/A D

Thang len
xuong

Beng mat
thudng

Hu hdng, son ch6ng
en mOn bi bi6n dqng

(d6i vdi thep)
Loai lll d d N/A N/A N/A D

Gd chdn xe Hu hdng, tr6c
son, dn mdn k6t
cAu drinh

aang mit
thudng

Hu h6ng, didu kign
bi6n dang cta son

ch6ng dn mdn

Loai lll d N/A N/A N/A N/A d D

Ghi chi hang muc kh6ng c6 trong cong trinh hofic kh6ng c6 k6t que denh

San c6ng nghe

tru va 1, tru va 2

tru neo 1, tru neo 2, tru neo 3, tru neo 4

clu d5n

-{o
z
(,.,
(.,
(.,o
i3oN(,

Hu hdng, tinh trang
bi6n d4ng cria blch

neo

Hu hdng, tr6c 
_

son, en mon ket
cAu cfrlnh

d N/A

N/A

N/A

SCN

TV1, TV2
TN1 , TN2, TN3, TN4
CD

(Draft)
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E.5 Drp b6o ti6n trinh suy giim tinh ning cria c6ng trinh

Thuc hien theo hu6ng d5n tai Diiiu 7 coa ti6u chuAn niy.

E.6 O6nh gi6 toin diQn vi lr,ra chgn bign ph6p s&a ch0a khic phgc

NQi dung dAnh gii toan diCn va lLra chen bien phip srla ch0a khic phuctluqctrinh bay nhu Bing E.5

Kg hoach vA uao tri vi soa choa hang muc/c6ng trinh y6u cAu phii duqc xiy dqng dua tren c6c k6t qud

ki6m tra, dinh gi6 vi k6 hoach khai thac trong tuong lai.
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Bing E.5 - Diinh gi6 toin dign vi bi€n ph5p sta chii,a (Khic ph{c)

MUc ti6u kiAm tra Hang muc ki6m tra

Heng muc
kiAm tra
theo tAm

quan trgng

Mrlc d0
suy giam
tinh ning
cta m6i
cdu kiQn

Mric alo suy
giam tinh
nAng cia
heng muc

Oanh gie cia
don vi kidm

dinh
Ouy6t atinh quan ly ceng

Danh gia Denh 9i5/BiCn
phap x& lY

Thdi gian
thtlc hign

Muc d0 suy giam tinh neng cua m6i ceu kign

T6ng th6 ciu cang Lin va dich chuy6n ngang Mit thudng L0n vd dlch chuy6n ngang Loai I D

D6y bi6n
Bi6n dong cia moc day
bi6n

Oo dac Hdi am Loai I D

Bi6n dang hln Met thudng Bi6n dang lUn Loai ll D

K6t c5u ren (mAt
tren)

Suy giem tinh neng va hu
hdng bC t0ng Mit thudng NUvt, nut vo, thep bi en mdn,

c6 d6u hiQu hu h6ng, w Loai ll D

K5t cau ken (m+t
dudi, Mn)

Suy giam tlnh nang vd hu
h6ng be t6ng M6t thudng

Hudng cia v6t nut, s6
luqng, chidu dAivA chidu
rQng cta v6t nU4, nLfl vO k p
bdo v0

D

K6t c6u trCn (mdt
dudi, dAm)

Suy giam tinh neng va hu
hdng be tong

Mit thudng Loai ll B

K6t c5u tren (mAt
tren & duoi, ban &
dlm)

Cudng d0 be tong (sing
b4t ndy)

M5t thudng SUng bat nay (Schmidt
hammer)

Loai ll D

K6t ciu ren (mdt
ten & dudi, ban &
dlm)

Cudng d0 be t6ng (thl
nghiem n6n)

Do dac Thi nghiCm n6n l6i khoan Loai ll D

Cac th6p (son) Suy giam tinh neng va hu
hdng cia l6p son bio vS

Mrt thuong Gi va bong tr6c ra kh6i ldp
phi Loai I

Cac thep - Bao ve
Cathodic

Oo dac
Oo dien 6p (dign th6 kiem
soet en mdn tren m6i dign
cuc)

D

Cac th6p - Bao vg
Cathodic DC va thi& bi oen Mit thudng OO do cia bu long, 6c vlt Loai I D

..1

-{o
z
(.,
(.,
(.,
I
No
No

Phuong phep ki6m tra

BSisau b6n

Lo?i ll

Huong crla v6t nu't, s6
luqng, chidu ddi vd bAr0ng
v6t nu,t, nU,t vO lOp bao ve

Oo dien th5 Loai I

(Draft)
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Bing E.5 (K6t thoc)

{o
z
G'(,(,
P
No
N'oMVc tiCu kiCm tra Heng mUc kiam tra Phuong phep kiam tra

Heng mUc
kiAm tra
theo tAm

quan treng

Muc d0 suy
giam tinh
nang cria
hang muc

Dinh gi6 cia
don vi ki6m

dinh
Ouy5t dinh quan ry cing

Oenh gi5 Oinh gia/Elien
ph6p x& li

Thdi gian
thuc hien

Coc thop - Bao ve
cathodic

DC va rhi& bi dign Oo dac
Do dien ap oC va dien trd
cach dien hign tai cua b0
chinh lnt)

Loai I D

Blch neo
Suy giem tinh nang va hu
hdng, bong tr6c - son, w M5t thudng

Hu h6ng, tinh trang bi6n
dang cia bich neo

Loai lll

Ogm va
Hu hdng, vo dgm va, 6n
mdn bu l6ng, xich

Mdt thudng
Hu h6nq cta cec b0 phan
cao su, Gi va tay xudc bu
long va xlch

Loai lll D

Hu h6ng, tr6c son, an
mdn kdt c6u chinh

Mit thudng
Hu hdng, son ch6ng
mOn bi bi6n dang (d0
thep)

dn
i vdi Loai lll D

Gd ch6n xe
Hu hdng, tr6c son, an
mdn k5t cAu chinh

Met thudng
Hu hdng, diAu kien bi6n
dang cia son ch6ng dn mdn

Loai lll D

M&c d0
suy giam
tinh nalg
cia m6i
cAu kSn

D

Thang 16n xu6ng

(Draft)
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(Tham khio)

tAn suSt ti6m dinh ttinh k|

Bing Fl - Hu0ng d5n tpa chgn rAn su6t ki6m ninh dinh k!

TCVN 13330:2020

C6ng trinh Thdi di6m vi ttn suSt ki6m tlinh

Lu6ng tAu vd b6 cing
Ki6m dinh dlnh kj, phAi du.Ec.thpc hien t6i da 3 nem mOt tAn vd c6 th6 ngin
hon tty thugc vio co ch6 U6i l5ng, x6i m6n cria ludng tdu vdr b6 cdng-va
y6u cAu c0a Cdng vp dia phuong

C6c c6ng trinh bio v0

ViQc ki6m. dinh ttinh k! khuy6n c6o thpc hien dinh k! 5 ndm mgt tAn trons
15 ndm dAu tu khi b5t dAu dua c6ng trinh vao srl dung Cdc lAn ki6m din[
ti6p theo dusc thvc hien t6i da 5 nim mgt tin hoic & th6 nqtn non inv
thuoc vio cac diAu kign li6n quan tt6n sq xu5t hien ho{c phdt tri-dn cua bi6n
dang.

C5c c6ng trinh b6n

Viec ki6m. dinh dinh k! khuy6n c6o thqrc hiOn dinh k! 5 ndm mQt tAn trong
15 ndm dAu tu khi bitdAu dtua c6ng trinh vao sr}dqng. C6c tAn ki6m dinh
ti6p theo duqc thuc hien t6i da 5 nEm mOt tAn ho6c & tnd ngSn hon iiy
thu0c vio cac didu kiQn li€n quan d6n sg xudt hien hoac phrit tn-6n cua bi6n
dang.
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