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THIET BI NANG TREN cAe eONG TRiNH BIEN

National technical regulation
for lifting appliances onboard offshore units

1 - QUY D!NH CHUNG

Ph~m vi di~uchinh

Quy chu~n nay quy dinh cac yeu c~u an toan ky thu~t v~ thi~t k~, ch~ t~lO, hoan
cai, phl,lc h6i, sLra chua, nh~p kh~u, khai thac, cac yeu c~u v~ quan Iy, ki~m tra,
chLrng nh~n an toan ky thu~t d6i v6'i thi~t bi nang tren cac cong trinh bi~n ("thi~t bi
nang tren cac cong trinh bi~n" sau day trong Quy chu~n nay vi~t tM la "thi~t bi nang").

Dei tU'Q'ng ap dl;Jng

Quy chu~n nay ap dl,lng o6i v6'i cac to chLrc va- ca nhan co hOl;lt de)ng lien quan d~n
thi~t bj nang thue)c phl;lm vi oi~u chinh neu tl;li ml,lC1.1

1.3 TAi li~u vi~n d~n

1.3.1 Thong tLPs6 33/2011/TT-BGTVT ngay 19 thang 04 nam 2011 cua Be)trLPang Be)Giao
thong v~n tai quy oinh v~ thu tl,lCc~p gi~y chLrng nh~n ch~t ILPQ'ngan toan ky thu~t va
bao v$ moi trLPcyngphLPO'ngti$n, thi~t bi tham do, khai thac va v~n chuy~n d~u khf tren
bi~n.

QCVN23: 2016/BGTVT - Quy ph<;lmthi~t bi nang hang tau bi~n.

QCVN 49: 2012/BGTVT Quy chu~n ky thu~t Qu6c gia v~ phan c~p va giam sat ky
thu~t gian c6 oinh tren bi~n.

QCVN 48: 2012/BGTVT Quy chu~n ky thu~t Qu6c gia v~ phan c~p va giam sat ky
thu~t gian di oe)ngtren bi~n.

QCVN 70: 2014/BGTVT Quy chu~n ky thu~t Qu6c gia v~ phan c~p va giam sat ky
thu~t kho chLra noi.

TCVN 5309: 2016 Cong trinh bi~n di de)ng - Quy phl;lm phan c~p va che t<;lO- Phan
c~p.
TCVN 5310: 2016 Cong trinh bi~n di de)ng - Quy phl;lm phan c~p va che tl;lo - Than
cong trinh bi~n.

TCVN 5311: 2016 Cong trinh bi~n di de)ng - Quy phl;lm phan c~p va ch~ tl;lo - Trang bi
oi$n.

TCVN 5314: 2016 Cong trinh bi~n di de)ng - Quy phl;lm phan c~p va ch~ tl;lo - Phong
va chua chay.

TCVN 5315: 2016 Cong trinh bi~n di de)ng - Quy phl;lm phan c~p va ch~ tl;lo - Cac thi~t
bj may va h$ th6ng.

TCVN 5316: 2016 Cong trlnh bi~n di de)ng - Quy phl;lm phan c~p va che t<;lO- Trang bj
di$n.

TCVN 5317: 2016 Cong trlnh bi~n di de)ng - Quy ph<;lmphan c~p va che tl;lo - V~t Ii$u.
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1.3.13 TCVN 5318: 2016Cong trinh biemdi dong - Quy phCiimphan c~p va che tCiio- Han.

1.3.14 TCVN 5319: 2016 Cong trinh bi~n di dong - Quy phCiimphan c~p va che tCiio- Trang bi
an toano

1.3.15 TCVN 6171: 2005 Cong trinh bi~n cOdjnh - Quy dinh v~ giam sat ky thu~t va phan
J.cap.

1.3.16 TCVN 6767-2: 2016 Cong trinh bi~n c6 dinh - PhAn2: Ph6ng, phat hi~n va chCl'achay.

1.3.17 TCVN 6767- 3: 2016 Cong trinh bi~n cOdinh - PhAn3: May va H~ th6ng cong ngh~.

1.3.18 TCVN 6767 - 4: 2016 Cong trinh bi~n c6 dinh - PhAn4: Trang bi di~n.
1.3.19 TCVN 7230: 2003 Cong trinh bi~n c6 dinh - Quy phCiimphan c~p va che tCiio- V~t Ii~u.

1.3.20 TCVN 7229: 2003 Cong"trinh bi~n c6 dinh - Quy phCiimphan c~p va ch~ tCiio- Han.

1.3.21 TCVN 6474-1 + 6474-9: 2007 Quy phCiimphan c~p va giam sat ky thu~t kho chua nOi.

1.3.22 API Specification 2C
1.3.23 API Recommended Practice 2A-WSD, Planning, Designing and Constructing Fixed

Offshore Platforms-Working Stress Design, 21st Edition
1.3.24 API Recommended Practice 20, Recommended Practice for Operation and

Maintenance of Offshore Cranes
1.3.25 API Specification 2H, Specification for Carbon Manganese Steel Plate for Offshore

Platform Tubular Joints
1.3.26 API Recommended Practice 2X, Recommended Practice for Ultrasonic Examination

of Offshore Structural Fabrication and Guidelines for Qualifications of Technicians

1.3.27 API Specification 9A, Specification for Wire Rope
1.3.28 API Recommended Practice 14F, Recommended Design and Installation for

Unclassified and Class I, Division 1 and Division 2 Locations

1.3.29 API Recommended Practice 500, Classification of Locations for Electrical Installations
at Petroleum Facilities Classified as Class I, Division 1 and Division 2

1.3.30 API Recommended Practice 505, Classification of Locations for Electrical Installations
at Petroleum Facilities Classified as Class I, Zone 0, Zone 1 and Zone 2

1.3.31 ABMA Standard 9 1, Load Ratings and Fatigue Life for Ball Bearings

1.3.32 ABMA Standard 11, Load Ratings and Fatigue Life for Roller Bearings

1.3.33 AISC 335-89 2, Specification for Structural Steel Buildings - Allowable Stress Design
and Plastic Design

1.3.34 NOTE Also available as the specification section in AISC 325-05, Manual of Steel
Construction-Allowable Stress Design, 9th Edition.

1.3.35 ALI A14.3 3, American National Standards for Ladders-Fixed-Safety Requirements
1.3.36 ASNT SNT-TC-1A 4, Personnel Qualification and Certification in Nondestructive

Testing
1.3.37 ASSE A1264.1 5, Safety Requirements for Workplace Floor and Wall Openings,

Stairs, and Railing Systems
1.3.38 ASTM A295 6, Standard Specification for High-Carbon Anti-Friction Bearing Steel
1.3.39 ASTM A320/A320M, Standard Specification for Alloy/Steel Bolting Materials for Low-

Temperature Service
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ASTM A485, Standard Specification for High Hardenability Antifriction Bearing Steel

ASTM A578/A578M, Standard Specification for Straight-Beam Ultrasonic Examination
of Plain and Clad Steel Plates for Special Applications

ASTM A770/A770M, Standard Specification for Through-Thickness Tension Testing of
Steel Plates for Special Applications

ASTM E23, Standard Test Methods for Notched Bar Impact Testing of Metallic
Materials

ASTM E45, Standard Method for Determining the Inclusion Content of Steel

ASTM E165, Standard Practice for Liquid Penetrant Examination

ASTM E709, Standard Guide for Magnetic Particle Testing

AWS 01.1 :2010 7, Structural Welding Code-Steel .

ISO 148-1 8, Metallic materials-Charpy pendulum impact test-Part 1: Test method

ISO 281, Roller Bearings-Dynamic Load Ratings and Rating Life

ISO 683-17, Heat-treated steels, alloy steels and free-cutting steels-Part 17: Ball and
roller bearing steels

ISO 4967, Determination of content of nonmetallic inclusions-Micrographic method
using standard diagrams

Giai thich tli' ngCP

Cac t6 ch(Pc va ca nhan neu & ml,.lC1.2 tren bao g6m:

(1) CO'quan Bang ki~m Vi$t Nam (sau day vi~t tat 18 "Bang ki~m").

(2) Cac t6 ch(Pcva ca nhan hOc;ltdQng trong ITnhVllC thi~t k~ thi~t bi nang, bao g6m thi~t
k~ cho ch~ tc;lomai, thi~t k~ hoan cai, phl,.lch6i thiM bj nang.

(3) Cac t6 ch(Pc va ca nhan hOc;ltdQng trong ITnhvllC ch~ tc;lo, sua chCl'a, hoan cai va
phl,.lch6i thi~t bj nang.

(4) Cac chu thi~t bi bao g6m cac cong ty/dO'n vi va/hOc;3Cca nhan hOc;ltdQng trong ITnh
VllC qUEmIy, khai thac cac thi~t bj nang."
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2 - QUY £)!NH KY THU~T

2.1 Quydjnh chung

2.1.1 Ph~m vi ap dl,mg

1 Cac quy djnh trong ml,lC2.3 d~n 2.11 dU'a ra cac quy djnh vf; thi~t k~, ch~ t~o d6i v6'i
c~n trl,lc quay I~p d~t tren cot ho~c b~, dU'Q'cstY dl,lng d~ v~n chuy~n v~t li~u, trang
thi~t bi ho~c ngU'ai tren cong trinh bi~n.

2 Cac quy djnh trong ph~n 11- Quy dinh ky thu~t clla QCVN23: 2010/BGTVT "Quy ph~m .
thi~t bi nang hang tau bi~n" se dU'Q'cap dl,mg cho cac thi~t bi nang khac v6'i ml,lC 1 neu
tren.

3 Cac quy dinh trong Quy chu~n nay khong ap dl,lng cho cac thi~t bj nang h~ xu6ng cuu
sinh, c~p cuu, thi~t bj thoat Sl,J'c6, thi~t bj I~n va h~ th6ng keo khong d6i tren cong
trinh bi~n.

4 Neu khong co quy djnh nao khac trong Quy chu~n nay thi cac thiet bj nang dU'Q'cche
t~o ho~c I~p d~t tren cong trlnh bi~n trU'6'c khi Quy chu~n nay co hi~u Il,I'Cvan dU'Q'c
phep ap dl,lng cac tieu chu~n trU'6'c day d~ ch~ t~o va t~p d~t chung.

2.1.2 Cac dinh nghia

Cac thu~t ngG' stY dl,lng trong Quy chu~n nay dU'Q'c djnh nghia tCPml,lC (1) d~n (39)
dU'6'i day.

(1) Cong trinh bi~n la cac cong trinh lam vi~c (san xu~t ho~c phl,lc Vl,l) & ngoai bi~n
(Offshore Conditions) nhU' gian khoan bi~n c6 dinh va di dong, tau djch Vl,l,tau khoan,
kho chua n6i...

(2) Thiet bj nang la thi~t bj dung d~ djch chuy~n tai trQng.

(3) C~n trl,lc quay la thi~t bj ho~t dong b~ng cO' gi6'i co th~ nang, h~, quay va djch
chuy~n theo phU'O'ngngang d6i v6'i tai trQng treo tren no.

(4) Thi~t bi nang t~m thai la thiet bj nang khong co trong thiet ke ban d~u clla cong
trinh bi~n, dU'Q'c I~p d~t cho mot cong vi~c Cl,lth~ va se khong giG' c6 dinh tren cong
trinh bi~n.

(5) Tai trQng lam vi~c an toan (SWL) la tai trQng dinh'muc l6'n nh~t dU'Q'cphep nang
d6i v6'i tCPngdif;u ki~n ho~t dong xac djnh cua thiet bj nang.

(6) Tai trQng lam vi~c an toan tren m6c (SWLH) la tai trQng lam vi~c an toan cong them
kh6i 1U'Q'ngclla mac va Cl,lmtreo tai (mani, m~t xoay, puli, ch6t va khung).

(7) Tai trQng h~ 56 (FL) la tai trQng b~ng tai trQng lam vi~c tren mac (SWLH) nhan v6'i
h~ 56 dong theo phU'O'ngth~ng dung.

Ghi chu: Tai nay la tai tac dong len d~u c~n trong cac tinh toano

(8) Tai trQng dQc trl,lc la tai tac dl,lng theo mot dU'ang th~ng len mot d6i tU'Q'ng.

(9) Tai dong la tai tac dong VaGmay ho~c cac bO ph~n cua no do tai luc gia t6c ho~c
giam t6c.

(10) Tai trQng pha huy danh nghia la tai trQng tinh nh6 nhc1ttac dQng lam pha huy IT.lQt
bQ ph~n.
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(11) Tai sideload la tai tac dl,lng vaG d~u c~n vuong g6c voi thanh c~n va song song
voi rn~t phang ngang.

(12) Ll!c sideload la tai trQng tac dl,lng VaG d~u c~n, vuong g6c v6'i tai trQng th~ng
dCrngva nam trong m~t ph~ng vuong g6c v6'i thanh c~n.

(13) Tai offload la tai hU'6'ng kfnh tac dl,lng trong m~t ph~ng thanh c~n t<;1id~u c~n.

(14) Ll!c offload la tai trQng tac dl,lng VaGd~u c~n, vuong g6c voi ti~i th~ng dCrng va
trong m~t ph~ng thanh c~n (xem Hinh 1 va Hinh 2)

(15) Tai offloading la cac tai trQng trong khi nh~c tai raitau

(16) G6c offlead la g6c ti;lo bai phU'O'ngclla tai trQn"gvoi dU'ang th~ng dCrngtrong cung
m~t ph~ng v&i thanh c~n cua tai trQng khong nam th~ng dU'6'i puli d~u thanh c~n (xem
Hinh 1).

(17) G6c sidelead la g6c t<;10bai phU'O'ngcua tai trQng voi dU'cmg th~ng dCrng trong
m~t phang vuong g6c v6'i thanh c~n clla tai trQng khong narn th~ng dU'6'i Puli d~u
thanh c~n (xem Hinh 1).

(18) G6c list la g6c tTnh clla tau so v6'i trl,lc dQCtau.

(19) G6c trim la g6c tTnh clla tau so v6'i trl,lc ngang tau

(20) G6c fleet la g6c l6'n nh~t ma t<;1id6 day cap vaG tang cap ho~c puli

(21) Nang ngoai cong trinh bien la vi(:lc nang tai trQng qua l<;1igiCl'acac vi trf khong nam
tren cong trinh bien rna thi~t bi nang d6 dU'Q'cI~p d~t.

(22) Nang tren cong trinh biEm la vi(:lc nang tai trQng qua l<;1igiCl'a cac vi trf nam tren
cong trinh bien rna thi~t bj nang d6 dU'Q'cI~p d~t.

(23) 89 ph~n quan trQng la cac b9 ph~n h<;1nch~ dU'Q'c I~p d~t tren thi~t bi nang de
tranh Sl,l'c6 do vi(:lc h<;ltai ho~c quay clla k~t c~u phfa tren khi bi m~t kiem soat.

(24) Chi ti~t c6 djnh la nhCrnggia chan c~n, gia dTnhc9t, tai I~p tren dinh c~n, cac v~u
duoi c~n, tai b~t cap giang c~n, cac ch6t giang v.v ... dU'Q'cI~p c6 dinh VaG cac thanh
ph~n k~t c~u cua thi~t bj nang ho~c kM c~u than cong trlnh bien.

(25) Cac chi ti~t thao dU'Q'cla puli, day cap, khuyen~treo, m6c treo hang, ma nf, m~t
xoay, kE?Pcap, gau xuc, nam cham nang hang c6the thao I~p dU'Q'cv.v ... dung de
truy€m tai trQng clla hang len cac thanh ph~n k~t c~u, chung phai dU'Q'cthLr rieng bi(:lt.

(26) H(:l th6ng bao v(:l qua tai toan b9 (GOPS) la h(:l th6ng ho~c thi~t bi bao v(:l cabin
clla ngU'6'i di~u khien thi~t bi nang trong trU'ang hQ'pthi~t bi nang bj qua tai.

(27) Gia t6c ngang la gia t6c tac d9ng theo chi~u ngang len cac b9 ph~n cua thi~t bj
nang ho~c tai do chuyen d9n9 cua cong trinh bien.

(28) Thi~t bj nang trong tr<;1ngthai lam vi(:lc la khi ngU'CYilai dang di~u khien thi~t bi
nang.

(29) f)inh mCrck~ thCPala phU'O'ngphap tinh toan dO'n gian m9t tai trQng lam vi(:lc an
toan (SWL) clla thi~t bi nang khi lam vi(:lc a ngoai ph<;1mvi cong trinh bien dl,l'a tren
m9t h(:ls6 d(>ngkhong d6i bang 2.

(30) Cl,lm tai trQng la Cl,lmm6c ho~c ma ni, m~t xoay, puli, trl,lc va khung treo tren cap
nang.
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(31) Bi~u d6 tai trc;>ngla tai 'Ii~u ho~c bang d~t t~i cabin di~u khi~n thi~t bj nang th~
hi~n suc nang tU'O'ngung vai tAm vai va cac d~c tinh lam vi~c khac clla thi~t bj nang.

(32) H~ thOng chi bao tai trQng (LIS) la thi~t bj chi bao tai tren moc d~ ngU'ai di~u khi~n
bi~t.

(33) H~ thOng chi bao mo men - tai trQng (LMIS) la thi~t bj chi bao tai tren moc, khoang
cach tCr tn:Jc quay tai tam clla tai trQng va SWL t~i khoang cach do d~ ngU'ai di~u
khi~n bi~t.

(34) Chi~u cao song tinh toan la chi~u cao song bi~n t~i vung ho~t dQng clIa cong
trlnh bi~n dU'Q'ck~t hQ'pvai bi~u d6 tai trQng, dinh muc ho~c di~u ki~n khac.

(35) Cong trinh bi~n ki~u Spar la c~u truc n6i theo phU'O'ngth~ng dung co man nU'ac
sau, dO' boong thU'Q'ngtAng va neo xu6ng day bi~n, thU'ang co d~ng hinh tn).

(36) Cong trinh bi~n c6 djnh la c~u truc c6 djnh khong bj .chuy~n dQng dang k~ nao do
song va cac dong chay trong cac di~u ki~n ho~t dQng thong thU'ang.

(37) Cong trlnh bi~n chan cang (TLP) la phU'O'ngti~n san xu~t n6i, dU'Q'c lien k~t vai
neo giCl'cO dinh ..

(38) Cong trlnh bi~n ki~u ban chim la c~u truc n6i rna co th~ thay d6i man nU'ac b~ng
cach di~u chinh nU'ac d~n.

(39) Kho chua n6i la c~u truc n6i chuyen dung d~ chlJ'a, sO' ch~ dAu phl,JcVI,Jtham do,
khai thac, ch~ bi~n dAu khi.

(40) QCVN la tCrvi~t t~t cac Quy chuan ky thu~t quOc gia clla Vi~t Nam.

2.1.3 BO'n vi

Nhi~u cong thlJ'Ctrong Quy chuan nay phl,JthuQc vao sO 1U'Q'ngdAu vao co cac dO'n vi
phu hQ'p d~ tinh toan chinh xac cac k~t qua. Cac cong thlJ'c trong Quy chuan nay
dU'Q'cxay dl:J'ng theo h~ thOng dO'n vi USC (U.S. customary system of units), cac dO'n
vi chinh dU'Q'csli dl,Jng la ft ( dQ dai), Ib (h,rc), s (thai gian) va dQ (goc). NhCl'ng k~t qua
nay co th~ dU'Q'Cchuy~n d6i sang h~ thOng dO'n vi quOc t~ (SI) tU'O'ngdU'O'ng. Do co
mQt sO cong thlJ'c trong Quy chuan nay la "dO'n vi phl,JthuQc", cac dO'n vi U.S se dU'Q'c
dU'a vao cac cong thuc va se thu dU'Q'ck~tqua theo dan vi U.S; sau dok~t qua nay co
th~ chuy~n dbi'sang dO'n vi SI. Cae hE)sO chuy~n d6i tCr dO'n vi USC sang dO'n vi SI
dU'Q'ccho dU'6'i day. V~ chuy~n d6i cac dO'n vi tham khao them Tieu chuan ASTM SI
10 ho~c Tieu chuan IEEE 268.

1 m = 3,2808 ft
1 kG = 2,2046 ib

1 N = 0,2248 ib

1 J = 0,737557 ft-ib
1 MPa = 145,0377 ib/in.2 (psi)

1BQ C = 5/9 x dQ F-32
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I
Ky hi~u ElO'nvi Cong thCPcho~c Mota

ml;lc sLPdl;lng

Ay g Gong thCPc(7) Gia t6c theo phU'O'ngth~ng dCPngclla d~u thanh c~n

BL Ib Gong thCPc(31) rai trQng pM hllY danh nghia nho nh~t clla day cap tMp

Cn hr Gong thCPc(37) Thai gian dGltt&i mCPc6n nang

Cs Gong thCPc(23) H$ 56 hinh dGlngk~t c~u khi chju tai trQng gi6

Cv 2.3.4.5 H$ 56 de)ngtheo phU'O'ngth~ng dCPng

Db ft Gong thlic (34) £)U'ang kinh yang chia clla bu long mam quay

Dr ft Gong thlic (35) £)U'ang kinh yang chia clla be)ph<;inc6 de) ben kem nh~t clla mam
quay.

Gong thlic (26), H$ 56 thi~t k~ d6i v&i day treo tai, Cl)m trea tai va xy lanh (c6 the
DF (27), (28), (29), khac nhau d6i v&i moi be)ph<;in)

(32),

Dsh in. 2.5.2.4.2 £)U'ang kinh yang chia clla pu Iy

d in. 2.5.2.4.2 £)U'ang kinh danh nghia clla day cap thep

Ers Gong thlic (31) 8e)i 5u~t pa lang clla M th6ng day cap chGlYtreo tai

FL Ib rai M56 thea phU'O'ngth~ng dling

g 32.2 ftI52 Gong thlic (2) Gia t6c trong trU'ang

H Ib Gong thlic (34) rai dQc trl)C tran mam quay

Hsig ft Ghieu cao 56ng tinh toan

Htip ft Gong thlic (10) Khaang each thea phU'O'ngth~ng dling d~u thanh ~n d~n boong tau
dich vu

K Ib/ft Gong thlic (2) H~ 56 dan h6i thea phU'O'ngth~ng dling clla can trl)c

Kb Gong thlic (30) H$ 56 6 d5' clla hi~u 5u~t h$ th6ng pa lang

M ft-Ib Gong thlic (34) Phan Il)'c mo men l<;ittGlimam quay

N Gong thlic (30) s6 nMnh cap clla h~ th6ng pa lang

Nb Gong thlic (34) s6 bu long clla mam quay

NE d8(A) Gong thlic (36) £)e)6n cho phep

OL Gong thlic (10) 8i~n thay th~ clla cong thlic (9)

Pb Ib Gong thCPc(34) rai tran tl1ng be)pMn ho~c bu long clla mam quay

PF Gong thlic (25)
H~ 56 ap dl)ng d6i v&i tai theo phU'O'ngthang dling va thea phU'O'ng
ngang tran b~ d5' can trl)c. b6 sung vaa tai trQng h~ 56..

Pn Ib Gong thlic (35) Kha nang chiu Il)'c gi&i hGlnclla cac be)ph~n mam quay

Pwind Ib/ft2 Gong thlic (23) Ap Il)'c giq tac de)ng Ian di$n tich hinh chi~u

S Gong thlic (30) s6 puly trong h~ th6ng pa lang

T hr Gong thlic (36) Khaang thai gian pMt ti~ng 6n

Tn hr Gong thlic (37) T6ng 56 gia cho pMp ella mlie 6n nang

u knot Gong thlic (23) T6c de)gi6

11
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Bang 1 - Me) ta ky hi~u(ti~p)

Ky hj~u _Don vi Cong thll'c ho~c Mota
ml;lCstrdl;lng

Vc flIs Gong thlrc (5) T6c dOthea phU'O'ngth~ng dlrng clla dau thanh c~n

Vd flIs Gong thlrc (5) TOc dOtheo phU'O'ngth~ng dlrng clla boong tau dich Vl;I

Vh flIs Gong thlrc (5) T6c dO nang 6n djnh co th~ l6'n nh~t

Vhmin flIs Gong thlrc (6) T6c dOnang 6n djnh t6i thi~u yeu cau

Vr flIs Gong thlrc (2) T6c dOtU'O'ngd6i giO'amoc va tau dich Vl,l

W Ib Gong thlrc (31) T6ng tai tac dl,lng h~nh~ th6ng day cap

Whorizontal Ib Gong thlrc (16) Tai theo phU'O'ngngang tac dQng len tai nang do chuy~n dQngclla b~ can tn,Ic.
eM

WOff(wind) Ib Gong thlrc (21) rai offlead theo phU'O'ngngang tac dQng len can trl,lc do gio

WoffCM Ib Gong thlrc (17) Tai offlead theo phU'O'ngngang lac dQng len cac bQ ph~n ella can trl)C
do chuy~n dong clla b~ d6'.

Woffdyn Ib Gong thlrc (20) T6n~ tai trQngofillead dong thee phU'O'ngngang sinh ra do chuy~n dong ella
~ can tn,Jcva tau dich Vl,I.

WoffSB Ib Gong thlrc (9) Ll,I'coffload tac dong vao d~u thanh can do chuy~n dong clla tau dich Vl,l

Wside(win Ib Gong thlrc (22) rai sidelead theo phU'O'ngngang tac dQng len ~n trl)C do gio

WsideCI Ib Gong thlrc (14) rai sidelead tTnhtac dong len d~u thanh ~n gay ra beri tai h~ 56 (FL) do
dQnghieng tTnhella b~ ~n trl,le.

WsideCM Ib Gong thlrc (18) Tai side lead theo phU'O'ngngang tac dong len eac bQphclin clla can trl)C
do chuy~n dQng ella b~ can trl,lc.

WSidedy Ib Gong thlrc (19) T6ng tai trQng sidelead dong thee phU'O'ngngang sinh ra do chuy~n dong
ella ~ cln tn,Icva tau djch Vl,I

n

WsideSB Ib Gong thlrC (13) Ll,I'cside load tac dong vao dau thanh can do chuy~n dong ella tau dich Vl,I

a Gong thlrC (3) Bi~n thay th~ clla cong thlrc (4)

•

2.2
2-.2.1

He sO' ky thu~t trinh Dang ki~mtham dinh

Thi~t bj nang

(1) San thuy~t minh phai bao g6m cac theng tin t6i thi~u sau:

- Cac theng s6 d~c tinh thi~t k~ cua thi~t bj nang: cac d~c tinh chinh (SWL; t~m vai
lam vi~c Ian nhM, nh6 nhM ho~c bi~u d6 SLrCnang; chi~u cao nang va chi~u sau h~
moc Ian nhat, phC;lmvi lam vi~c va cac theng tin theo quy dinh 2.6.2) va di~u ki~n lam
vi~c (goc nghieng, goc chui, t6c dQgio Ian nhat trong di~u ki~n lam vi~c, ki~u nang,
chi~u cao song tinh toan, ki~u ceng trinh bi~n rna thi~t bj nang dU'Q'cI~p d~t ... );
- PhU'O'ngphap tinh toan va xac djnh tai djnh mLrccua thi~t bj nang - phU'O'ngphap
chung, phU'O'ngphap tau Cl,lth~ ho~c phU'O'ngphap dQngk~ thCfaphu hQ'pvai ml,lc2.3
va cac theng s6 thi~t k~ lien quan tai Il,l'achon phU'O'ngphap t1nhtoan;
- Me men I~t Ian nhat tU'O'ngLrngvai trl,lc doc va tai trong hU'ang kinh, me men xo~n
va me men trong m~t ph~ng ngang cua thi~t bj nang va b~ m~t k~t cau dO'thi~t bi
nang theo quy dinh 2.4.2;
- Tai trong doc trl,lc Ian nhat tU'O'ngLrngvai me men I~t va tai trong hU'ang kinh, me
men xo~n va me men trong m~t ph~ng ngang cua thi~t bi nang va b~ m~t k~t cau dO'
thi~t bj nang theo quy dinh 2.4.2; -

12
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Phan cap chu kytai clla thi~t bj nang - phu hQ'pv6'i ml,lC2.5;

- Phan cap vung nguy hiem d&i v6'i thi~t bj nang phu hQ'pv6'i 2.5.5.4;

- f)~c tfnh v~t li~u;

- Danh ml,lC cac be) ph~n quan trQng phu hQ'p v6'i 2.3.2 va chung nh~n cac be) ph~n
nay th6a man cac yeu c~u clla Quy chu~n v~ v~t li~u, truy xuat nguon g&c, han va
kiem tra khong pha hllY;

- Danh ml,lC day cap thep phai neu ra: lo~i cau t~o, dLPang kinh danh nghTa, h,l'ckeo
dM nh6 nhat thl,l'c t~, tieu chuan apdl,lng (co the), di~n Uch m~t c~t ngang clla day cap
thep dU'Q'cSLrdl,lng lam day baa v~ ho~c day giang;

- Danh ml,lCcac chi ti~t thao dLPQ'cphai neu ra: SWL, tai trQng thLr clla moi chi ti~t va
cac chi ti~t chiu tai n~ng trong qua trinh lam vi~c;

- Mo ta cac thi~t bi an toan. ho~c ban ve sO' do (cac cong t~c gi6'i hi;m hanh trinh, cac
thi~t bi ng~t qua tai, cac thi~t bi baa de)ng ...);

- Cac HLP6'ngdan SLrdl,lng, baa dU'ong, I~p rap, thao rai va v~n chuyen thi~t bi nang.

(a) HLP6'ngdan SLrdl,lng phai d~ c~p d~n cac quy dinh sau:

- Cac lU'u 'I v~ di~u ki~n th&i ti~t ph6 bi~n nhat t~i thai diem ho~t dong ho~c dl,l'
doan trong trU'ang hQ'pthi~t bi hOi;itde)ngtrong khoang thai gian dai;

- Nghiem cam ho~t de)ng khi may bay trl,l'c thang h~ canh ho~c cat canh va Sl,l'hOi;it
de)ng dong thai clla cac thi~t bi nang khi co nguy hiem;

- Cac cong trinh bien di de)ng dU'Q'cdan trLP6'cva trong khi thi~t bi nang ho~t de)ng;

- Vi~c SLrdl,lng cac dau hi~u quy LP6'c;

Nghiem cam tac de)ng trl,l'c ti~p len tai trQng nang (phai SLrdl,lng day);

- Phai c~t nguon di$n khi ngLPaidi~u khien rai buong di~u khien;

- NgLPai di~u khien khong dLPQ'crai buong di~u khien khi thi~t bi nang dang hOi;it
de)ng;

- Vi$c bue)ctai trc;mg nang phu hQ'p.

HU'6'ng{jan SLrdl,lng phai dU'Q'cpho bi~n cho mQi ngLPaico lien quan thong hieu.

(b) HLP6'ngdan d~c bi$t v~ v~n chuyen ngLPaibang gi6 phai quy dinh d&i v6'i:

- NgLPaitren gi6:

+ Khong dU'Q'cv6'i tay ra ngoai gi6 va phai quay m~t vao phia trong gi6 khi gi6
di chuyen;

+ Kh&i ILPQ'ngclla ngLPaitren gi6 phai can bang tren chu vi clla gi6;

+ NO'id~t hanh 1'1 ben trong gi6 (kh&i ILPQ'nggi6'i h~n);

+ Khong dU'Q'cchat qua tai trQng nang cho phep clla gi6;

+ Khong dLPQ'cdi I~i trong khi gi6 di chuyen;

+ Lam thea hi$u I$nh clla ngLPaipht,Jtrach;

+ Phai m~c ao cuu sinh trong tat ca cac trLPang hQ'p va phai de)i mO ph6ng he)
trong trLPang hQ'p bien dong;

+ Khong dU'Q'clen ho~c xu&ng gi6 khi gi6 dang di chuyen;

Cam SLrdl,lng gi6 de v~n chuyen ngU'aj bi thLPO'ngho~c thi~t bi;

13
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- NgU'6'i di~u khi~n:

+ Su dl,mg t6c dQ ch~m d~ di chuy~n gi6 theo phU'O'ngngang va phU'O'ngthang
dung va thl,J'chi$n em d6i vai cac chuy~n dQng khac nh~m hc;lnch~ gio nang
bi lac;

+ Khong dU'Q'chc;lgio khi chi dung phanh;

+ Khong dU'Q'cdi chuy~ngio d6ng th6'i theo phU'O'ng ngang va phU'O'ng thang
dung;

+ Chi nang gio len d~n dQ cao can thi~t;

+ Duy tri khoang" cach nho nh~t tCrden hi$u hU'ang dan.

(2) Ban v~ b6 trl chung clla cong trinh bi~n, chi ra nO'i d~t thi~t bi nang va phc;lmvi lam
vi$c clla no.

(3) Ban ve t6ng th~ thi~t bi nang co ghi cac kich thU'ac va thong s6 chinh.

(4) Ban ve lap cac Cl,lmcO'c~u clIa thi~t bi nang.

Phai th~ hi$n r6 sO' db mac cap va bQi su~t clla palang. Cac chi ti~t thao dU'Q'cphai
dU'Q'c.danh s6 phan bi$t tren ban ve. Phai neu r6 IOc;lipuli dU'Q'csu dl,lng (puli lap 6
trU'Q'tho~c puli lap 6 Ian).

(5) Bi~u d6 Il,J'ctac dl,lng trong cac di~u ki$n lam vi$c clla thi~t bi nang.

Khi xac djnh cac Il,J'cb~ng t1nh toan, phai trinh Bang ki~m cac ban t1nh lien quan, ban
t1nh nay phai neu r6 cac dO' ki$n va cac Il,J'cIan nh~t dU'Q'cxac dinh trong cac bQ ph~n
k~t c~u clla thi~t bi nang (ban t1nh nay thay cho bi~u db Il,J'c).

Bi~u d6 Il,J'cva ban tinh dU'Q'cd~ ~p {y tren phai neu r6 cac Il,J'cIan nh~t tac dl,lng len
cac chi ti~t thao dLrQ'c,goc nghieng can nh6 nh~t d6i vai can trl,lc day gi~ng.

(6) Ban ve cac bQ ph~n k~t c~u chiu Il,J'cclla thi~t bi nang phai dU'a ra day dll cac y~u t6
can thi~t d~ ki~m tra kich thU'ac m~t cat clla chung.

(7) Cac ban ve clla cac thanh phan k~t c~u dU'Q'cthi~t k~ d~c bi$t. Bang ki~m khong yeu
cau trinh duy$t ban ve k~t c~u clla cac chi ti~t thao dU'Q'Cva cac chi ti~t c6 djnh ho~c
chuy~n dQng khac khong yeu cau ihu rieng bi$t, n~u cac kich thU'ac m~t cat clla
chung phu hQ'p vai cac Tieu chu~n qu6c gia ho~c qu6c t~. Trong trU'6'ng hQ'p nay
phai neu r6 Tieu chu~n ap dl,lng va tU'O'ng li'ng vai cac chi ti~t phai neu r6 phu hQ'p
vai Tieu chu~n nao vai vi$c d~ c~p d~n c~p ch~t 1U'Q'ngthep su dl,lng. Trong cac yeu
cau d~c bi$t, cac Tieu chu~n ap dl,lng clla nha may ch~ tc;lo phai trinh Dang ki~m
th~m dinh.

(8) B~c t1nh clla t6'i:

B6i vai nhO'ng t6'i da dU'Q'cch~ tc;lohang.loc;lt theo Tieu chu~n, Dang ki~m khong yeu
cau trinh duy$t H6 sO'ky thu~t, nhU'ng phai trinh duy$t HU'ang dan su dl,lng thoa man
cac yeu cau clla Quy chu~n nay.

B6i vai cac t6'i ch~ tc;lomai, phai trinh Bang ki~m duy$t H6 sO' ky thu~t. Hb sO' nay
phai bao gbm: HU'ang dan su dl,lng, ban ve t6ng th~, ban ve k~t c~u clla cac chi ti~t
chinh, cac ban t1nh clla nha ch~ tc;lova quy trinh thu taL

(9) Ban ve sO' db nguyen Iy hOc;ltdQng va cac d~c trU'ng ky thu~t chinh clla h$ th6ng
di$n, thuy Il,J'cho~c khi nen.

Phai trinh duy$t ban ve m~t cat clla cac xilanh thllY Il,J'cchiu tai (vi dl,l: xilanh nang
clla can trl,lc thllY Il,J'c).

Ban t1nh chQn thi~t bi di$n, thuy Il,J'cho~c khi nen, thi~t bi di~u khi~n.
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Gi6'i hC?nlam vi$c an toan

Quy chu~n nay nh~m thiet I~p nhO'ng gi6'i hC?nlam vi~c an toan cho c~n trl,lc quay
(Uc~ntrl,lc quay" sau day viet tM la uc~n trl,lc") trong cac di~u ki~n v~n hanh xac dinh,
dU'Q'cthl,/'c hi~n b~ng vi~c thiet I~p cac tai trQng lam vi$c an toan dl,l'a tren (Png suat
dO'n vi cho phep, tai trQng h~ so va cac h~ so thiet ke. Vi~c v~n hanh c~n trl,lCVU'Q't
mLrCgi6'i hC?ndU'Q'cthiet I~p b&i Nha che tc?ova cac quy dinh dU'Q'c neu trong Quy
chu~n nay co th~ dan den Sl,/'co nghiem trQng den mLrc co th~ pha huy c~n trl,lc. Vi~c
tuan thu Lrng suat cho phep va cac h$ so thiet ke dU'Q'cthiet I~p trong Quy chu~n nay
khong dam bao c~n trl,lc khong bj hU' hong va van gc1ntren b~ trong trU'cYnghQ'pVU'Q't
qua tai trQng toan bQxay ra do va chC?mv6'i tau dich Vl,l. C~n bao v~ ngU'cYiv~n hanh
c~n trl,lc trong trU'cYnghQ'pxay ra qua tai toan bQnhU' quy dinh tC?iml,lC2.7.

Cac bQ ph~n quan trQng

Cac bQ ph~n quan trQng la cac bQ ph~n khong th~ thieu d~ lc1prap nen c~n trl,lc va cac
thiet bj hC?nche phl,l ma neu chung bi hU' hong co th~ gay ra tinh trC?ngmat ki~m soat
tai trQng ho~c mat ki~m soat c~n trl,lc khi quay. V6'i mLrGdQ quantrQng nhU' v~y, cac
bQ ph~n nay phai thoa man cae quy dinh v~ thiet ke, v~t Ii~u, truy xuat ngu6n goc va
ki~m tra. Nha che tc?ocong bo danh ml,lC cac bQ ph~n quan trQng cua moi loC?ic~n
trl,lc. Xem Phl,l Il,IcA clla Tieu chu~n API 2C trinh bay danh ml,lCmau v~ cac bQ ph~n
quan trQng .

LI,/'Cva tai trQng

C~n trl,lc lc1ptren cQt ho~c b$ tren cac ding trinh bi~n phai chiu cac II,/'cva tai trQng do
nhi~u yeu to. NhO'ng yeu to nay thay d6i dang k~ tuy thuQc VaG c~n trl,lc trong trC?ng
thai hoC?tdQng ho~c khong hoC?tdQng. NhCl'ngII,/'ctac dl,lng cOng thay d6i dang k~ tuy
thuQc VaGvi~c c~n trl,lc nang tren cong trinh bi~n ho~c nang trong di~u ki~n nU'6'c I~ng
(khong co Sl,/'di chuy~n tU'O'ngdoi giO'a tai trQng va' d~u thanh c~n) ho~c nang ngoai
cong trinh bi~n tCrtau dich Vl,ltrong di~u ki~n bi~n dQng. TU'O'ngtl,l', vi~c c~n trl,lc dU'Q'c
d~t tren mQt cong trinh bi~n co dinh hay tren cong trinh bi~n n6i cOng lam thay d6i
dang k~ cac di~u ki$n tac dQng den c~n trl,lc.

Ml,Ic 2.3.4, 2.3.5 va Ml,IC2.3.6 xac dinh cac II,/'cva tai trQng tac dQng len c~n trl,lc trong
cac di~u ki~n va v~n hanh khac nhau. C~n xem xet nhO'ng II,/'Cva tai trQng nay khi thi.et

2.3.3

2.3.2

2.3
2.3.1

(10t ~u.y trinh ki~m tra va thli' tai.

2.2.2 Ket cau b~ d6' thiet bi nang

(1) Ban ve cac bQ ph~n ket cau clla cong trinh bi~n d6' thiet bj nang va chju tac dl,mg
clla cac IItc tac dl,lng len ket cau do.

(2) Ban ve cac bQ ph~n ket cau clla cong trinh bi~n nO'i d~t cac di~m co djnh cac day
gi~ng va cac bQ ph~n lc1pco dinh khac.

(3) Ban ve b~ Uri.

2.2.3 TC?idqt ki~m tra I~n d~u thiet bj nang dU'Q'cche tc?o khong qua giam sat clla Dang
ki~m, phai xuat trinh cac ban ve va tai Ii~u kY thu~t nhU' da neu tC?i2.2.1 va 2.2.2. Tuy
nhien, co th~ mien mQt vai ban ve va tai Ii~u da neu tren sau khi xem xet h6. sO' ki~m
tra trU'6'c day va cac giay chLrng nh~n di kem theo chung (khong do Dang ki~m cap)
ma Chu thiet bi xuat trinh.

Tai trQng

•

," .,..
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2.3.4

2.3.4.1

ke can tn,Jcnham xac dinh gi6'i hc;lnlam vi$c an toan trong tCrng dieu ki~n. Cac h!c va
tai trQng tac dong phai khong gay ra ling suat ho~c tai trong thanh phan vU'Q'tqua cac
mliccho phep dU'Q'cxac djnh trong Quy chuan nay (vi dl,l: ling suat cho phep, h,rc keo
cho phep cua cap tai chinh va mo men I~t cho phep cua b$ d6').

Bang 2 neu tom h~t cac h,rc va tai trong tac dong trong cac dieu ki$n v~n hanh khac
nhau. 8~ hi~u ra hO'n ve nhO'ng thong so nay, Hinh 1, Hinh 2 va Hinh 3 th~ hi$n cac
h,rc va tai trong nay tac dong len can tn,lc trong cac dieu ki$n v~n hanh khac nhau.

Cac tai trong khi dang v~n hanh

Quy djnh chung

(1) Trong qua trlnh v~n hanh, can trl,lc chiu cac tai trong tCrtrQng 1U'Q'ngban than can
trl,lc, tai trQng nang, tac dong cua moi trU'ang, chuy~n dong cua cong trinh bi~n, cac
h,rc dong gay ra b6'i cac chuy~n dong (vi dl,l tai nang) va trong dieu ki$n nang ngoai
cong trinh bi~n, nhO'ng chuy~n dong cua tau dich VI,Irna tai dU'Q'cnang len tCrdo.

(2) Cac Il,I'cdong tac dong len tai trQng lam vi$c an toan (SWL) dU'Q'cxem lacung tac
dong len cl,lm moc cau ho~c qua n~ng cang cap dU'Q'cSLr dl,lng trong qu~ trinn nang.
Cac h~ so tai trong dong dU'Q'c SLr dl,lng trong Quy chuan nay dU'Q'c ap dl,lng cho
SWLH (SWLH bang SWL cong v6'i trQng 1U'Q'ngcua Cl,lmmoc cau ho~c qua n~ng cang
cap dU'Q'cSLr dl,lng).

Tai trong h$ so theo chieu th~ng dling (FL) cua can trl,lc se bang SWLH nhan v6'i h$
so dong Cv dU'Q'cxac dinh trong 2.3.4.5. Cac tai trQng offlead va sidelead, tai trQng do
chuy~n dong cua tau djch VI,Iva do nghieng tTnh va chuy~n dong cua b$ can trl,lc tren
cong trinh nOi phai dU'Q'cxet den theo quy dinh 2.3.4.6 va 2.3.4.7. Tai trQng do gio
ho~c cac yeu to moi trU'ang khac tac dong len can trl,lc phai dU'Q'cxet den theo quy
dinh 2.3.6. 80i v6'i cac dieu ki$n nang rieng, SWLH phai thoa man cac quy djnh trong
2.6.1.1 khi phoi hQ'p tat ca cac tai trQng 6' trc;lng thai bat lQ'i nhat tac dong len can trl,lc
theo cac quy djnh trong Quy chuan nay.
(3) Co 03 phU'O'ng phap tinh toan cac Il,I'cdong tac dong len can trl,lc trong dieu ki$n
bi~n CI,Ith~. Cac phU'O'ng phap nay cung nhU' nhO'ng hc;ln che cua chung dU'Q'c neu
dU'6'i day. Cac phU'O'ngphap bao g6m:

PhU'O'ngphap tau CI,Ith~
.- PhU'O'ngphap chung, va
- PhU'O'ngphap dong ke thCra (chI ap dl,lng cho vi$c nang ngoai cong trinh bi~n doi

v6'i can trl,lc I~p d~t tren ccmg trinh bi~n co dinh)
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Bang 2 - Tom t~t cae thong s6 thi~t k~

£li~u ki~n thi~t k~
Ky Thong 56 thi~t k~ £lang v~n h~mh £lang v~n h~mh Khong v.~n h~mh KhOng v~n hanhhi~u nang ngoai cong nang tren cong (Thanh can khOng (Thanh can dU'9.'c

trinh bi~n trinh bi~n dU'O'c dat vao vi tri dat vao vi tri co
c6 dinh dn)

. ..
djnh can)

A T6c dQ boong tau djch Vl,l Xac djnh tCYngU'ai N/A N/A N/AVd mua ho~c Bang 3

8 T6c dQ d~u thanh c~n Vc Xac djnh tCYngU'ai N/A N/A N/Amuaho~c Bang 3

T6c dQ nang Vh SlYdl,lng ~ gia tri trong cong
C cho tinh toan tai trQng thuc (6) N/A N/A N/A

Tai trQng h~ s6 th~ng Cong thuc (1) va (2) Bang 4va
D dung FL CvxSWLH cong thuc 7 va 8 N/A N/A

T6c dQ nang yeu c~u t6i Gong thuc (6) Ml,Ic 2.3.4.5.3
E thi€lu trong cac cii~u ki~n (t6i thi€lu 2 ft/min.) N/A N/A

nang (Vhmin)

F Ll)'c offload tren tau dich Gong thuc (9) N/A N/A N/AVl,l:WoffSB

G Ll)'c sideload tren tau dich Gong thuc (11) N/A N/A N/AVl,l:WsideSB

Tai trQng sideload do Xac djnh tCYngU'ai Xac djnh tLYngU'ai Xac djnh tLY ngU'ai Xac djnh tCYngU'ai

H nghieng c~n trl,lC mua ho~c gia t~ mua ho~c gia t~ mua ho~c gia t~ mua ho~c gia t~
trong Bang 5 / cong trong Bang 5 / trong Bang 5 / cong trong Bang 5 /
thuc (14) cong thuc (14) thuc (14) trong di~u cong thuc (14)

ki~n thanh ~n trong di~u ki~n tau
khong .dU'Q'c~~t vao chiu di~u ki~n thai
vi tri co djnh can. ti~t kh~c nghi~t.

Tai trQng gia t6c ngang Xac djnh tCYngU'ai Xac djnh tLYngU'ai
I clla b~ c~n trl,lCtac dQng mua hoac gia t~ mua ho~c gia t~

len tai trQng h~ s6 th~ng trong Billig 5 / Gong trong Bang 5 / N/A N/A
dung. thuc (16) d~n (18) Gong thuc (16)

d~n (18)

Tai trQng gia t5c ngang Xac djnh tCYngU'ai Xac djnh tCYngU'ai Xac djnh tLY ngU'ai Xac djnh tlr ngU'6'i
va thang dung clla b~ mua ho~c thong s6 mua ho~c thong mua ho~c thong s6 mua ho~c Thong
c~n trl,lC tac dQng len gia t6c trong Bang 4 • gia t5c trong gia t5c trong Bang 4 s6 gia t5c trongJ so
thanh c~n va cac bo va Bang 5 Bang 4 va Bang 5 va Bang 5 trong Bang 4 va Bang 5
ph~n khac clla c~n trl,lc.' cii~u ki~n thanh c~n trong di~u ki~n tau

khong dU'Q'cd~t VElO c~iu di.~u ki~n thai
vi tri c5 djnh ~n. tiet khac nghi~t.

Tai trQng do tac dQng Theo quy djnh a Theo quy djnh a Theo quy djnh .a Theo quy djnh a
clla moi truan9 nhU' gi6, ml,lc2.3.6 ml,lC2.3.6 ml,lC2.3.6 trong di~u ml,lC 2.3.6 trong

K bang ho~c tuyet. ki~n thanh can di~u ki$n tau chju
khOng dU'Q'cd~t vao cii~u kien thai tiet
vi tri c6 djnh c~n. kh~c nghi$t.

Ghi eM: N/A Iii khong ap dl,mg.

(4) Tai dinh muc clIa c~n tn,Jc I~p tren gian va tau n5i phai dU'Q'Cxac dinh thea phU'O'ngphap
tau Cl,.Ithe ha~c phU'O'ng phap chung. Tai dinh muc clla c~n trl,.lc I~p tren cong trinh bien c<5
djnh dU'Q'cxac dinh thea phU'O'ngphap chung ha~c phU'O'ng phap dong k~ thua (chi ap dl,.lng
trong trU'6'ng hQ'pd~c bi~t). . .. ' .

••• '.r
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2.3.4.2 PhU'O'ngphap tau Cl,Ithe
PhU'O'ngphap tau Cl,Ithe la phU'O'ngphap dU'Q'CU'adung d6i vai tinh toan c~n trl,lc
dU'Q'Clap tren cac gian va tau n5i. V6'i PhU'O'ngphap tau Cl,Ithe, ngU'ai mua phai cung
c~p t6c d(>Vc Slr dl,lngtrong cong thuc (1) d~n(5) de tinh toan h~ s6 dQngCv. Vc la t6c
d(>clia d~u thanh c~n clia c~n trl,lc trong di~u ki~n v~n hanh xac dinh va co the dU'Q'C
tinh toan qua vi~c nghien cuu tr~ng thai chuyen d(>ngclia c~n trl,lc va tau rna c~n truc
dU'Q'clap tren d6. £)(>chinh xac clia phU'O'ngphap nay phl,l thuQc vao vi~c tinh toan
chuyen d(>ngd~u thanh c~n clla cAn trl,lc. Vd clla tau djch Vl,lS8 dU'Q'cchQntCrBang 3
ho~c dU'Q'cxac djnh tCrngU'ai mua. £)6i vai phU'O'ngphap tau Cl,lthe, ngU'ai mua phai
xac dinh gia t6c theo chi~u th~ng dung clla dAuthanh c~n Av thay cho Slr dl,lngBang 4
va phai xac djnh d(>nghieng tinh clla gian va tau va gia t6c dQng theo chi~u ngang
thay cho Slr dl,lng Bang 5. Av dU'Q'cxacdjnh cho d~u thanh c~n & vj tri nang tieu chuan
va dU'Q'cap dl,lng cho toan bQc~n trl,lc.Thong tin yeu c~u clla phU'O'ngphap tau Cl,lthe
xem Phl,l11,IcB clla Tieu chuan API 2C. .

0-

Chu thich: xem c(>t1 trong Bang 2 de xac dinh cac gia trj

1:£)U'angtam clla c~n trl,lc 5: F 9: D

2: Trl,lc th~ng d(Png 6: G & H 10: G6c offlead

3: £)(>nghieng ella e~n trl,lc 7: Kh6i 1U'Q'ngella e~n trl,lc 11: G6e sidelead

4: K & I (theo phU'O'ngb~t ky) 8: J

Hinh 1 - Cac tai trQng mc dQng khi cAn trlJc nang tai ngoai cong trinh bi~n
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2.3.4.3 PhU'O'ngphap chung __

Thea phU'O'ngphap chung, toc dQ Vd va Vc dU'Q'CchQn tCPBang 2 doi vO'i trU'cynghQ'p
nang ngaai cong trlnh bi~n. Cac toc dQ nay dU'Q'ctinh dl,l'a tren chuy~n dQng tU'O'ng
ling doi vO'i cac ki~u gian va tau khac nhau. Phl,l Il,Ic B cua Tieu chu~n API 2C giai
thich v~ cO' sa cha cac gia tri neu tc;liBang 3. Doi vO'i phU'O'ng phap chung, cOng SLr
dl,lng gia tri cua gian va tau tCrBang 4 va Bang 5.

2.3.4.4 PhU'O'ngphap dQng k~ thCra

Trang mQt so trU'cyng hQ'p nang ngaai cong trlnh bi~n tCr cong trlnh bi~n co djnh,
PhU'O'ngphap dQng k~ thCraco th~ dU'Q'cSLr dl,lng thay cha PhU'O'ngphap chung ha~c
PhU'O'ngphap tau Cl,lth~. PhU'O'ngphap thay th~ nay chi ap dl,lng vO'i gian co djnh nam
trong cac khu Vl,l'Cco di~u ki$n bi~n va gio r~t nh~ va chi ap dl,mg trong cac trU'cyng
.hQ'pvi tri tau dich Vl,l dU'Q'cgiCl'khong d6i sa vO'i gian (vi dl,l tau dich Vl,l dU'Q'cnea bUQc
vaa gian). Trang nhCl'ngtrU'cynghQ'pd~c bi$t nay, SLr dl,lng mQt h$ so dQng bang 2, cac
Il,I'c afflead va Il,I'Cgio dU'Q'ccai bang 0, va tc1itrQng sidelaad dU'Q'c tinh bang 2% tai
trQng h$ so thea phU'O'ngth~ng dling (ll,I'c sidelaad = 0,02 x FL). N~u SLr dl,lng phU'O'ng
phap nay, toc dQmoc c~u toi thi~u (Vhmin) khong dU'Q'cnh6 hO'r)0,67 ft/s (40 ft/min).

(2)
\

Chu thich: xem cQt 1 trong Bang 2 d~ xac dinh cac gia trj

1: f)U'cyng tam cua c~n trl,lc 5: F 9: 0

2: Trl,lc th~ng dung 6: G & H

3: f)Q nghieng cua c~n trl,lc 7: Khoi 1U'Q'ngcua c~n trl,lc

4: K & I (thea phU'O'ngbM ky) 8: J

Hinh 2 - Cac tai trQng tac dQng khi c~n trl;Jcnang tai tren cong trinh bi~n
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2.3.4.5 Tai trQng h~ so thea phU'O'ngthang dLmg

1 Quy dinh chung

Tai trQng h~ so thea phU'O'ngthang dung FL tac dQng h3ndau thanh can clla can tn)c
dU'Q'ctinh b~ng SWLH nhan v6'i h$ 56 dQng thea phU'O'ngthang dung Cv.

FL = Cvx SWLH (1)

2 Nang ngaai cong trlnh bi~n

Trang trU'cmg hQ'p nang ngaai cong trinh bi~n, h$ 56 dQng thea phU'O'ng thang dung Cv
dU'Q'ctinh thea cong thuc sau:

Cv = 1 + V, x J 9 x ~LH (2)

CD
\

Chu thich: xem cQt 1 trang Bang 2 d~ xac dinh cac gia trj

1: 8U'cYngtam cua can trl)c 5: H

2: Trl)c thang dung 6: Kh6i 1U'Q'ngcua can trl)c

3: 8Q nghieng cua can trl)c 7: J

4: K (thea phU'O'ngb~t ky)

Hinh 3 - Cae tai trQng mc dQng khi cAn trl:lCkhong v~n hanh
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. Bang 3 - TOc dQ thea P~U'O'f]gth~ng d(Png trong tinh toan h~ sOdQng

T6c dQ tau dich VI;I Vd (d6i vO'i phU'O'ng phap tinh tau CI;I th~ va phU'O'ng phap tinh chung)

Tai trQng dU'Q'cnang tLPho~c d~t tren: Vd (ft/s)

Cong trlnh bi~n c6 dinh 0,0

Tau chuy~n dong (tau djch Vl)), Hsig < 9,8 ft Vd = 0,6 x Hsig
Tau chuy~n dong (tau dich Vl)), Hsig ~ 9,8 ft Vd = 5,9 + 0,3 x (Hsig- 9,8)

T6c dQ dau thanh can cua can trl;lc (d6i vO'i PhU'O'ng phap tinh chung)
C~n trl)c dU'Q'Clap tren: Vc (ftls)

Cong trlnh bi~n c6 dinh 0,0
Tau ho~c sa Ian trong di~u ki$n nU'6'c I~ng 0,0 .
Cong trlnh bi~n chan keo (TLP) 0,05 x Hsig

Cong trlnh bi~n ki~u Spar 0,05 x Hsig

Cong trlnh bi~n ban chlm 0,025 x Hsig x Hsig

Tau khoan 0,05 x Hsig x Hsig

Kho chCran6i (FPSO) 0,05 x Hsig x Hsig

Ghi chu 1: Xem Phl) Il)c B, API 2C hU'6'ng d~n v~ vi$c tinh toan nhCrnggia trj nay ..

Ghi chu 2: Hsig la chi~u cao s6ng tinh toan, dU'Q'ctinh bang ft khi SLr dl)ng cac cong thCrctrem.

Bang 4 - Gia tOe theo phlJ'O'ngth~ng dLPngclla c~n trl;lc

can trl;lc dU'Q'c I~p tren: Gia t6c thea phU'O'ng thc1ng dLPng Av
9

Cong trlnh bi~n c6 dinh 0,0

Tau I sa Ian trong di~u ki$n nU'6'c I~ng 0,0

Cong trlnh bi~n chan keo (TLP) 0,003 x Hsig ~ 0,07

Cong trinh bi~n ki~u Spar 0,003 x Hsig ~ 0,07

Cong trinh bi~n ban chlm 0,0007 x Hsig x Hsig ~ 0,07

Tau khoan 0,0012 x Hsig x Hsig ~ 0,07

Kho chCran6i (FPSO) 0,0012 x Hsig x Hsig ~ 0,07

Ghi chu 1: Hsig dU'Q'ctinh bang ft khi SLr dl)ng cong thCrctren.

Ghi chu 2: 19 = 32,2 ftls2
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Bang 5 - Dc? nghieng va gia tac clla b~ cAn trlJC

can trlJC dLP9'Clip tren:
Goc nghieng tinh clia can Gia toc theo ch.i~u ngang

trl}C (dQ) dQng clia can trl}C .

Goc list Goctrim
9

Gong trinh bi~n c5 dinh D,S D,S 0,0

Tau I sa Ian trong di~u ki$n nU'6'c I~ng 5,0 3,0 0,0

Gong trinh bi~n chan keo (TLP) 0,5 0,5 0,007 x Hsig ~ 0,03

Gong trinh bi~n ki~u Spar D,S D,S 0,007 x Hsig ~ 0,03

Gong trinh bi~n ban chim 1,5 1,5 0,007 x Hsig ~ 0,03

Tau khoan 2,5 1 0,01 x (Hsig) 1,1 ~ 0,03

Kho chCran6i (FPSO) 2,5 1 0,01 x (Hsig) 1,1 ~ 0,03

Ghi chu 1: Hsig dU'Q'ctinh bang ft khi SLrdl,lng cong thCrc tren .

.Ghi chu 2: 1 9 = 32,2 ftIs
2

Cong thl'Pc (1) va (2) phai thoa man dOng thai. Trang trU'ang hQ'p khong bi~t SWLH, tai
tn;>nghfJ!sO FL dU'Q'cxac dinh theo cong thl'Pcsau:

v,.xK
a= gxFL (3)

2+ a+ ...J4a+ a2
C-vx 2 (4) .

Trang do:

K:

SWLH:

FL:

a:
g:
Vr:

la rna dun dan hOi theo chi~u th~ng dl'Pngclla c~n tn,lc t~i moc c~u, (ib/fl);

la tai trQng lam vifJ!can toan tren moc, (ib);

la tai trQng hfJ!sO (SWLH xCv), (ib);

la bi~n thay th~ trong cong thl'PcCv;

la gia tOc trQng trU'ang tinh b~ng 32,2 ftIs2; va

la tOc dQ tU'ang l'Png,(ft/s).

Vh: la tOc dQ nang 5n dinh thl,l'c t~ Ian nhM khi nang SWLH, (ft/s);

Vd: la tOc dQ theo chi~u th~ng dl'Pngclla boong tau dich Vl,ld~t tai trQng, (ft/s);
va

Vc: la tOc dQ theo phU'ang th~ng dl'Png clla d~u thanh c~n clla c~n trl,lc do
chuy€m dQng clla bfJ!dO'c~n trl,lc, (ft/s).

Tuy nhien, Cv khong dU'Q'cnhe han hfJ!sOdQng khi nang tren cong trinh bi~n.
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Mo dun dan h6i clla c~n tn,lc K dU'Q'ctfnh toan khi xet d~n t~t ca cac bo ph?n tLr moc
c~u cho d~n k~t c~u b~ dO'. Phl) Il)c B, API 2C quy dinh cach tfnh mo dun dan h6i clla
can trl)c khi SLrdl)ng cong thlic nay.

Trang qua trlnh nang ngoai cong trlnh bi~n, t6c do nang a chi~u cao khi bat dau nang
tai (vf dl,l t<;limlic boong tau dich Vl)) phai dll nhanh d~ tranh vi~c tai va ch<;lml<;liboong
tau sau khi tai da dU'Q'cnang len. T6c do nang t6i thi~u (Vhmin) d6i vai t~t ca cac moc
tai rieng phai thoa man cong thlic sau:

Vhmin = 0,033 + 0,098 x Hsig khi HSig ~ 6 ft; (6)

Vhmin = 0,067 X (HSig + 0,3) khi HSig > 6 ft.
Trang do:

Hsig (ft) la chi~u cao song Unh toan neu trang bi~u d6 tai; va

Vhmin (ftlS) la t6c do nang 6n dinh yeu cau t6i thi~u.

Vh SLPdl)ng cong thlic (5) d~ tinh toan Cv phai la t6c do moc thllc t~ 6n dinh Ian nhat
(khi moc a vi trf dU'ang nU'ac), va phai ;::Vhmin.

3 Nang tren cong trlnh bi~n

Trang tmang hQ'p nang tren cong trlnh bi~n, cac t6c do Vd va Vc dU'Q'CI~y b~ng 0 va
Vhmin khong dU'Q'cnho hO'n 0,033 ftIs (2 ftImin.). B6i vai phU'O'ng phap tfnh tau Cl) th~
va phU'O'ng phap chung, Cv dU'Q'cxac dinh tLr cong thlic dU'ai day khi gia t6c dong dau
thanh can theo chi~u thang dling (Av) dU'Q'cxac dinh tLr vi~c phan Uch chuy~n dong
clla tau trong cac di~u ki~n v?n hanh Cl) th~. B6i vai phU'O'ngphap chung, gia tri nay
dU'Q'cchon theo Bang 4.

SWLH
ct.. = 1,373 - 1173913 +A;; (7)

Cong thlic (1) va (7) phai thoa man d6ng thai ho~c khi khong bi~t SWLH (Ib) thl dung
cong thlic sau:

Av (1,.373+ AL.) 2 FL
Cr:= O~6865+2+ ---4---1173913 (8)

j
I
I

I

Tuy nhien, Cv khong dU'Q'cnho hO'n 1,1 + Av ho~c Ian hO'n 1,33 + Av

Trang do:

Cv: la h~ s6 dong;

Av: la gia t6c dau thanh can theo thang dling; va

FL: la tai trQng h~ s6.

2.3.4.6 Tai trQng theo phU'O'ngngang

1 Quy dinh chung

Tai trQng theo phU'O'ngngang phai dU'Q'cxet d~n khi phan IO<;lican trl)c. N~u khong co
dO' Ij~u Cl,l th~ hO'n tLr ngU'ai mua, anh hU'ang clla goc offlead, goc sidelead, do
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nghi€mgtinh clIa b~ c~n tn,lcva chuy~n dong clIa b~ c~n tn)c phai dU'Q'ctinh toan theo
ml,JCnay va phai ap dl,Jngd6ng thai v6'i tai trQngtheo phU'O'ngthang d(Pngd~ tinh toan
phan lo~i c~n trl,Jc.

2 Goc offlead va sidelead do chuy~n dong clla tau dich VI,J(Ll,J'c8B)

Tat ca cac ho~t dong nang ngoai cong trinh bi~n se co cac tai trQng theo phU'O'ng
ngang do chuy~n dong clla tau djch VI,J.Tai trQngofflead hU'6'ngkinh WoffSB tac dong
VaGd~u thanh c~n do chuy~n dong clla tau djch VI,Jse b~ng:

WoffSB = FL x OL (9)

Trong do:

2,5 + (0,457 "Sig)
OL = 0 30SH.- ~ 0,30 (10)

I I.otp

Htip : la khoang cach theo phU'O'ngthang d(PngtCrdc\u thanh cc\n d~n boong tau djch
VI,J,tfnh b~ng ft; va

FL: la tai trQngh~ s5, tfnh b~ng lb.

Tai trQng sideload theo phU'O'ngngang (tfnh b~ng Ib) tac dong VaGdc\u thanh c~n do
chuy~n dong clla tau djch VI,Jb~ng:

'WoffSB (11)W.'>-SB=-~-m""" 2

Khi ngU'ai mua cung cap s5 li~u goc offlead va sidelead CI,Jth~ (phU'O'ngphap tau CI,J
th~), cac ll,J'cofflead va sidelead la mot ham clla cac goc CI,Jth~ nhu sau:

VVettSB = FL x tan {ODe offleatIJ (12)

W(offsfde)SB' = FL x tan (goc side lead) (13)

3 Tai trQngdo nghieng cc\ntrl,Jc(ll,J'cCI) va -chuy~ndong clla-c~n trl,Jc(ll,J'cCM)

Tat ca cac ho~t dong nang tren cong trinh bi~n va ngoai cong trinh bi~n se bao g6m
cac tai trQng do do nghieng tinh clla b~ cc\n trl,Jc(goc list ho~c trim) va chuy~n dong
clia b~ cc\ntrl,Jc.-£)5iv6'i phuO'ngphap tau CI,Jth~, cc\ntinh toan chuy~n dong clia dc\u
thanh cc\n clla cc\n trl,Jcdo chuy~n dong clia cc\n trl,JcI~p tren gian va tau. Chuy~n
dong clia dc\u thanh cc\n phai dU'Q'ctfnh toan trong di~u ki~n v~n hanh va di~u ki~n
khong v~n hanh bat lQ'inhat khi thanh cc\n khong duQ'c d~t VaGvj trf c5 djnh c~n. £)5i
v6'i phuO'ng phap chung trong tfU'ang hQ'pthi~u dCI'li~u CI,Jth~ v~ tau, co th~ SLrdl,Jng
cac gia trj trong Bang 5. Phl,JIl,JcB clla Tieu chu~mAPI 2C cung cap cac thong tin v~
kich thu6'c va ki~u tau co th~ ap dl,Jngcac gia trj trong Bang 5. Cac gia trj trong Bang 5
khong ap dl,Jngd5i v6'i cac ki~u tau khac ho~c tau nho hO'ntau duQ'Cneu trong Phl,JIl,Jc
B clla Tieu chu~n API 2C.
£)Qnghieng tinh clla gian va tau (goc list va trim) gay ra goc offlead va sidelead phl,J
thuQcVaGhu6'ng v~n hanh cc\ntrl,Jcso v6'i dQnghiemg.Gia trj goc offlead tinh se phl,J
__thuQcVaGvj tri clla moc c~u so v6'i di~u ki~n nang can b~ng. £)~ giai quy~t di~u nay,
-goc'nghieng clla thanh cc\nphai dU'Q'cdi~u chinh d~ dua moc c~u tra v~ ban kinh cho
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phep va mLrc tai dinh muc xac dinh trong trU'CYnghQ'p nay. Gia tri goc side lead tTnh clla
. tai trQng sideload a d~u thanh c~n do tai tr9ng h~ s5 theo phU'O'ngthang dLrng dU'Q'c
xac dinh nhU' sau:

Wsfde Cl = PL x sin (goe sidelead trnh) (14)

Goc sidelead tTnhdU'Q'cxac dinh b~ng:

G6c side/ead tTnh= .J (g6e list)2 + (Boe trim)2 X sin (g6c quay cfm trt,lc) (15)

Goc quay c~n tn)c gia djnh dU'Q'ctfnh toan a vai goc khac nhau t5i thi~u tLr 00 va 900

(goc offlead va sidelead Ian nhat). K~t qua SWLH nho nhat do thay dei cac goc nay
dU'Q'cIl,.rach9n cho di~u ki~n nang xac dinh.

Goc side lead tTnh clla c~n tn,JccOng gay ra cac tai trQng sideload do tr9ng 1U'Q'ngclla
thanh c~n va c~n trl,Jc).Cac tai tr9ng side load nay dU'Q'ctfnh tU'O'ngtl! va tac dQng d~n
thanh c~n va cac bQ ph~n khac clla c~n trl,Jc.

Chuy~n dQng clla bE;!c~n trl,Jcgay ra tai tr9ng offload va tai trQng sideload tac dQng
d~n d~u thanh c~n tU'O'ngtl! nhU' tai trQng gay ra bai chuyen dQng clla tau dich Vl,J.
Chuy€m de)ng clla bE;!c~n trl,JccOng gay ra cac tai trQng theo phU'O'ngthang dung, tai
trQng offload va tai trQng side load do tr9ng 1U'Q'ngthanh c~n va c~n trl,Jc).Cac tai trQng
nay tac de)ng len c~n trl,JcdQc theo thanh c~n va cac be) ph~n bi anh hU'ang khac. Gia
t5c"theo phU'cyngngang xac dinh d5i vai d~u thanh c~n clla c~n trl,Jc(ngU'ai mua cung
cap thong s5 d5i vai phU'cyngphap tau Cl,Jth~ ho~c tLr Bang 5) se tac dQng VaG thanh
c~n va cac bQ ph~n khac clla c~n trl,Jccling v6'i tai tr9ng theo phU'O'ngngang clla d~u
thanh can do gia t5c nay nhan vai tai trQng hE;!s5 theo phU'cyngthang dLrng. Tai tr9ng
theo phU'O'ng ngang do chuy~n de)ng clla b~ can trl,Jc (Ll!c CM) tac dQng lE'mtai nang
dU'Q'cxac dinh nhU' sau:

WhorizontalCM = FL x gia t8c ngang (16)

Cac Il!c theo phU'cyngngang tU'cyngtl! gay ra do thanh c~n va cac bQ ph~n khac clIa
can trl,Jc do d9 nghiE'mgtTnh clIa gian va tau va gia t5c theo phU'O'ng ngang. Cac tai
tr9ng theo phU'O'ng ngang be sung nay phai dU'Q'ctfnh toan cho cac be) ph~n khac
nhau clla can trl,Jcva tac dQng d~n cac bQ ph~n khac nhau clla c~n trl,Jc.Tai tr9ng theo
phU'O'ng ngang do chuyen de)ng clla can trl,Jctac dQng theo hU'ang chuy~n dQng clla
bE;!can tn,lc. £)i~u nay t90 ra Il!c sidelead va offlead do WhorizontalCM :

WoffCM = WhorizontalCM X cos (g6a cua b~ cfm trt,lc) (17)

WsideCM = WhorizontalCM X sin(g6c cua b~ clm trt,lc) (18)

Trang do:

Goc clla bE;!c~n trl,Jc la goc chuy~n dQng clla bE;!c~n trl,Jcso v6'i hU'6'ng clla thanh c~n
(00 chi d5i vai goc offlead, 900 chi d5i v6'i goc sidelead).

Goc gia dinh clIa chuy~n dQng bE;!c~n tn,lc phai dU'Q'ctoan a vai goc khac nhau t5i
thi~u tLr 00 va 900 (goc offlead va sidelead l6'n nhat). K~t qua SWLH nh6 nhaf do thay
dei cac goc nay dU'Q'cIl!a ch9n cho di~u kiE;!nnang xac dinh.

K~t hQ'p cac tai trQng theo phU'cyngngang
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CaC tai trQng theo phU'O'ng ngang do chuy€m dQng clIa c~n tn,lc va chuy~n dQng<clIa
tau dich VI,JdU'Q'ck~t hQ'p nhU' sau. TOng Il,J'csidelead va offlead dQng theo phU'O'ng
ngang do tac dQng clIa tai nang la:

Ll,J'csidelead, WSidedyn:

~id8"d;).n = .j(~fd6SB)2 + (WsfdsCM)2 (19)

LI,J'Cofflead, Woffdyn:

Tai trQng dong k~t hQ'p theo phU'O'ng ngang nay dU'Q'c them vao cac tai trQng theo
phU'O'ng ngang do dQ nghieng tTnh clIa b~ c~n trl,Jcva gio d~ t1nh ra tOng Il,J'cthi~t k~
theo phU'O'ng ngang, va xac dinh di~u ki$n tai dinh mLrc clIa c~n trl,JcCI,Jth~:

TOng tai trQng offload = Woffdyn + Woff(wind)

TOng tai trQng sideload=- Wsidedyn + WsideCI + Wside(wind)

Tuy nhien, tOng tai trQng sideload khong dU'Q'cnh6 hO'n0,02 x FL.

2.3.4.7 Tai trQng do cac bQ ph~n khac clIa c~n trl,Jc

Cac Il,J'cva mo men do trQng 1U'Q'ngclIa cac bQ ph~n clIa c~n trl,Jc (thanh c~n, khung
d~m, b~ ... ) la thanh ph~n bao gam trong tai trQng dung d~ xac dinh cac tai dinh mLrC
clla c~n trl,Jc va cac di~u ki~n khong v~n hanh. Cac tai trQng theo phU'O'ngth~ng dLrng
gay ra do trQng 1U'Q'ngcac bQph~n clla c~n trl,Jcse tang Jen theo cac muc gia t6c trong
Sang 4 trong di~u ki~n v~n hanh nang ngoai cong trinh bi~n va nang tren cong trinh
bi~n va cac di~u kien khong v~n hanh khi nhan trQng 1U'Q'ngcac bQ ph~n clla c~n trI,JC
v&i (1 + Av) tCr bang. f)i~u nay giup tlnh toan tac dQng clla chuy~n dQng clla c~n trl,Jc
d~n trQng 1U'Q'ngeOa cac bQ ph~n cOa c~n trI,JCtheo phU'O'ng th~ng dLrng. Tac dQng
dQng theo phU'O'ng ngang d~n cac bQ ph~n clla c~n trl,Jc cOng dU'Q'c t1nh toan b~ng
vi~c ap dl,Jng cac cong thLrc trong ml,JC2.3.4.6.3 cho trQng 1U'Q'ngclla cac bQ ph~n thay
cho tai trQng h~-s6~ -

2.3.5 Tai trQng trang di~u ki~n kh6ng hOiiit dQng

Khi khong hOiiit dQng, c~n trl,Jc chiu tai trQng do trQng 1U'Q'ngban than, tac dQng cOa
moi trU'ong va chuy~n dQng clla gian va tau. Trong di~u ki~n khong hOiiit dQng, dm
trl,Jckhong co tai trQng treo tren moc c~u. Trong di~u ki~n kh~c nghi~t (bao nhi~t d&i),
c~n trl,Jcphai dU'Q'cdU'a v~ vi trl c6 dinh thanh c~n, va c~n trl,JC,gia dO' thanh c~n ho~c
cac thi~t bi gia dO' khac phai dU'Q'cthi~t k~ d~ chiu dU'Q'cSI,J'k~t hQ'p cac chuy~n dQng
va cac Il,J'cgay ra boi cac tac dQng cOa moi trU'ong tCrcac di~u ki~n thi~t k~ bat lQ'inhat
d6i v&i gian va tau. f)6i v&i di~u ki~n v~n hanh It hO'n, c~n trl,Jcco th~ khong hOiiit dQng
va thanh c~n cOa c~n trl,Jckhong d~t tren gia c6 dinh. Trang trU'ong hQ'p nay, c~n trl,Jc
phai dU'Q'cthi~t k~ d~ chiu dU'Q'cSI,J'k~t hQ'p cOa cac chuy~n dong va cac Il,J'cgay ra
boi cac tac dong cOa moi trU'ong ma khong co SI,J'h6 trQ' cOa cac thi~t bi gia dO' thanh
c~n. NgU'oi mua c~n cung cap thong s6 m6i trU'ong kh~c nghi~t nhM nhU': t6c dQ gio,
goc list va trim, va gia t6c cOa tau trong trU'ong hQ'p c~n trl,JCkhong hOiiit dong thanh
c~n dU'Q'cd~t tren gia c6 dinh va khong dU'Q'cd~t tren gia c6 dinh.

2.3.6 Tai trQng gio, bang va dQng dat
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2.3.6.1 Tai tr(;mg gio

NgLPcYimua c~n xac djnh t6ctlQ "gio dl,1'tfnh d6i v6'i tung di~u ki$n nang tu d6 xac djnh
cac IOl?itai dinh mLrc cOng nhLPtrong di~u ki$n khong v~n hanh. Khi khong co thong tin
CI.Ith~ tu ngLPcYimua, t6c de)gio dLPQ'ctlnh nhLPsau:

- Nang tren cong trinh bi~n: 20 knots;

- Nang ngoai cong trinh bi~n: 7p16 x JHstg (nhLPngkhong nho han 20 knots);

- f)6i v6'i phLPO'ngphap dinh mLrc de)ng k~ thua, xem t6c de)gio & ml.lC2.3.4.4;

- Trang di~u ki$n khong v~n hanh va thanh c~n khong dLPQ'cdc;it tren gia c6 dinh: 61
knots; va

~ Trang di~u ki$n khong v~n hanh va va thanh c~n dLPQ'cdc;it tren gia c6 djnh: 122
knots.

Cac t6c de)gio tren co tfnh d~n tac de)ng clla de)cao va gio gi~t & vj tri lap dc;itc~n trl.lc.

Ap Il,1'cgio tac de)ng len di$n tlch d!,pki~n clla cac be)ph~n ella c~n tn,lc va tai .trQng
nang dLPQ'ctrnh theo cong thuc sau:

Pwind = 0,00339 x Cs x U2 (23)

Trang do:

U: la t6c de)gio, tfnh b~ng knots (1 knot:: 1,1508 mile/h :: 0,5144 m/s);

Cs: la h$ s6 hinh dang k~t c~u; va

Pwind: 'Ia ap II,1'Cgio, tfnh b~ng Ib/ft2.

Khi khong co nhCrng thong tin khac, co th~ dung cac h$ s6 hinh dang Cs dLPQ'ccho
trong Bang 6:

Bang 6 - H~ s6 hinh dang k~tc~u

Loe;tik~tc~u Cs

D~m I, goc, chCrU 2

Ong vuong . 1,5

Ong tron 0,8

Mc;itph~ng clla khoang kfn 1,5

LI,1'Cgio tac de)ng len thanh c~n, tai nang, va cac be)ph~n khac clla c~n trl.lc. Ll,1'cgio
b~ng ap I!,pcgio Pwind nhan v6'i di$n tfch (ft2) d!,ptfnh clla cac be) ph~n. Khi thi~u cac
thong tin CI.Ith~, di$n tfch dl,1'tfnh clla tai trQng nang dLPQ'ctfnh nhLPsau:

2

O. ~ . h d . h ' ,. ~ (1,33 x SWLH)3I~n tiC !,ptm cua tal trQng nang = 200
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Quy djnh chung

T~t ca cac bo ph~n quan trQng (ngo~i tnf dU'Q'cghi chu a mvc 2.4.3) phai dU'Q'cthi~t
k~ phu hQ'p vai Lrng su~t dO'n vi cho phep dU'Q'cneu trong Tieu chuan AISC "£)~c tinh
d6i vai thi~t k~ Lrng su~t cho phep k~t c~u thep va nhl,/'a - ngay 1/6/1989" khi chju cac
tai trQng dU'Q'Cneu trong mvc 2.3. Trortg di~u ki~n v~n hanh nang tai dU'Q'cneu trong

HU'ang gio cO th~ dU'Q'cgia dinh co tac dOng cung hU'ang chuy~n dong clla b~ c~n
tn,lc. LlJc gio tac dong \tao b~ m~t clla tai nang se dU'Q'ccong them va~ cac tai trQng
sideload va tai trQng offload theo phU'O'ng ngang khac tac dong vao dau thanh can.
LI,/'c gio tac dong len thanh can va cac bo ph~n khac clla can trvc se tac dong len
thanh can trong m~t ph~ng thich hQ'p theo hU'ang k~t hQ'p vai cac tai trQng theo
phU'O'ngngang khac tac dong len thanh can. Ll,I'cgio tac dong len thanh can va cac bo
ph~n khac clla can trvc se dU'Q'c cong them vao cac tai trQng theo phU'O'ng ngang
khac.

2.3.6.2 Tai trQng bang

£)6i vai cac can trvc ho~t dong a nO'i co Sl,/'Uch tv bang / tuy~t, xem API 2N v~
phU'O'ngphap tinh toan cung vai thong tin cung c~p bai ngU'ai mua.

2.3.6.3 Tai trQng dong d~t

Can trvc lap d~t tren cac cong trlnh bi~n c6 dinh se chiu tac dong clla tai trQng dong
d~t, can trvc phai dU'Q'cthi~t k~ thoa man cac tieu chuan v~ dong d~t theo Tieu chuan
API 2A-WSD, ~n pham Ian thLr 21, mvc 2.3.6.e.2. Cac hU'ang d~n thi~t k~ v~ dong d~t
d6i vai can trvc cv th~ la:

can trvc va b~ dO' clla no phai dU'Q'cthi~t k~theo phU'O'ngphap lu~n ap dvng cho thi~t
bj thU'Q'ngtang quan trQng tren cong trlnh bi~n (vi dv can khoan va can du6c khi). £)~c
trU'ng nhM, thi~t bj m~t boong phai dU'Q'cthi~t k~ tr€m cO'sa ph5 d~c trU'ng thi~t bj m~t
boong v~ rnLrc do b~n (SLE).

can xem xet d~n Unh b~t djnh trong Unh toan chu ky tl,/' nhien. f)i~u nay thU'ang dU'Q'c
XlPIy b~ng vi~c rna rong ho~c thay d6i ph5 thi~t k~.
Do xac su~t rM th~p vi~c xay ra d6ng thai dong d~t theo thi~t k~ t~i thai di~m can tn,lc
dang v~n hanh nang tai dinh mLrc Ian nh~t, mLrc giam tai trQng clla can trvc co th~
dU'Q'cxem xet d6ng thai vai vi~c dong d~t theo thi~t k~. HU'ang d~n chung la can
nghien CLrUnh~rn xac dinh tai trQng offloading d~c trU'ng xay ra thU'ang xuyen trong
khoang thai gian SlP dVng clla gian. Tai trQng nho hO'n 90% co th~ dU'qc SlP dVng
nhU'ng khong nho hO'n 1/3 tai djnh mLrc. Khi khong co nghien CLrUnhU' v~y, co th~ xet
ml1c-tai b~ng 2/3 rno men I~t djnh mLrc clla can trvc.

Phan Uch dong d~t cOng phai xet d~n trU'ang hQ'p khong co tai tren moc. NhO'ng
nghien CLrUnhU' v~y se trQ' giup xac dinh cac bo ph~n HEm quan d~n vi~c nang.

Phan Uch dong d~t cOng phai xet d~n trU'ang hQ'p thi~t k~ khi thanh can clla can trvc
dU'Q'cd~t tren gia c6 djnh.

£)6i vai phan Uch djnh mLrc do b~n (SLE), dU'Q'cphep tang 1/3 Lrng su~t cho phep.

£)6i vai cac can trvc ho~t dong a khu Vl,/'Cco dong d~t, can trvc phai dU'Q'cc6 dinh khi
khong SlPdvng.

K~tcau

3

4

1

2
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ml:JC2.6.2, cac-(rng suM dan vi cho phep cO' ban trong Tieu chu~n AISC dU'Q'cSLr°
dl:Jng rna khong .tang 1/3 (rng suM. Trang dieu ki~n kh~c nghi~t chiu tai trQng de)ng d~t
(trong trU'ang hQ'p ho~t de)ng ho~c khong ho~t de)ng) ho~c gio bao (chi trong tmang
hQ'p khong ho~t de)ng) co the tang 1/3 (rng su~t cho phep trong tieu chu~n AISC.

f)5i vai thep k~t c~u khac vai lo~i li~t ke trong tieu chu~n AISC, phai tU'O'ngdU'O'ngvai
(rng su~t dan vi cho phep clla tieu chu~n AISC va nha ch~ t~o c~n trl:JCphai I?p thanh
tai li~u.

Cac m5i I~p rap quan trQng t~i hi~n tmang nhU' lien k~t ch5t ho~c bu long (vi dl:Jn5i
thanh c~n, lien k~t chan c~n, chan d~ va cac be) ph?n chan keo clla ce)t) c~n dU'Q'c
thi~t k~ de dam bao 100% de)ben clla cac be)ph?n lien k~t. Vi~c n5i cac do~n c~n he)p
t~i hi~n trU'ang c~n dU'Q'cthiM k~ de dam bao 100% de) ben clla cac vung Ian c?n vai
ph~n lien k~t clla cac do~n c~n he)p.Cac m5i n5i khong quan trQng (han, ch5t ho~c bu
long) phai dU'Q'cthi~t k~ ho~c bang tai trQng ma k~t c~u lien k~t'phai chiu ho~c de)ben
clla cac be)ph?n lien k~t dl,l'a tren cac (rng su~t cho phep theo tieu chu~n AISC, nhU'ng
trong bM ky trU'ang hQ'p nao khong dU'Q'cnho han 50% de) ben keo V?t Ii~u ch~ t~o
cac be)ph?n dU'Q'ckiem tra. Lrng suM caL.cho phep va ty I~ chieu re)ngva de)day phai
tuan theo cac quy dinh clla tieu chuan AISC.

2.4.2 B~ d6', ce)td5' clla c~n trl:Jc

B~ d6', ce)t d5' clla c~n trl:Jcphai dU'Q'cthi~t k~ thoa man cac tai trQng dU'Q'Cneu trong
ml:JC2.3 vai h~ s5 tai trQng b~ d6' bE>sung PF dU'Q'cap dl,lng d5i vai cac tai trQng theo
phU'O'ngth~ng d(rng va ngang do tai trQng h~ s5. H~ s5 PF dU'Q'cap dl:Jngd5i vai tai
trQng h~ s6 theo phU'O'ngth~ng d(rng va cac Illc offlead va side lead gay ra do tai trQng
h~ s6 theo phU'O'ngth~ng d(rng. H~ s6 PF dU'Q'ctinh theo cong th(rc sau:

SWLH
PF=156----

1 900.000
(25)

nhU'ng PF khong dU'Q'cnho han 1,2 ho~c Ian han 1,5.

Cac be) ph?n nay phai thoa man tieu chu~n AISC khi khong tang 1/3 (rng su~t (xem
ml:JC2.4.1).

f)5i vai cac ce)td5' va b~ d5' cao, de) c(rng vCl'ngc~n yeu c~u cao han de ngan ngCra
chuyen de)ng qua m(rc clla c~n trl,lc va ngU'ai dieu khien. Chuyen de)ng qua m(rc co
the gay ra kho chju cho ngU'ai dieu khien ngay ca khi yeu c~u ve m(rc (rng suM (y tren
dU'Q'cthoa man...

2.4.3 Ngo~i trCrtrong SLrdl:mg tieu chu~n AlSC

Mam quay, cac bu long lien k~t clla chung va bu long b~ c~n trl:Jc khong dU'Q'cphan
tich theo tieu chu~n AISC. Cac yeu c~u thi~t k~ Cl,lthe d5i vai mam quay va bu long
dU'Q'cneu trong ml,lC2.5.4.

2.4.4 f)e) ben moi clla k~t c~u

K~t c~u clla c~n trl:Jc phai dU'Q'cthi~t k~ de co de)ben moi Ian han thai gian khai thac
c~n trl,lc dl,l' ki~n. Khi thi~u dCI'Ii~u ve t~n su~t va m(rc tai trQng nang trong thai gian
khai thac c~n trl,lc dl,l' ki~n, cac be)ph?n quan trQng clla c~n trl,lc phai dU'Q'cthi~t k~ de
chju dl.!'Q'ct5i thieu 1.000.000 chu ky (y m(rc 50% tal trQng SWLH khi nang tren cong
trinh bien va cac tai trQng theo phU'O'ngngang Iien'quan (tai trQng offload" va sTdeload)
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nhU'dU'Q'cneu trong ml,lC2.3 t~i ban kinh nang b~t lQ'inh~t d6i v6'i m6i bo ph~n. Gi6'i
h~n (mg su~t dU'Q'cSLrdl,lng la khac nhau giO'a(rng su~t gay ra bai fai trc;>ngneu tren
va (rng su~t trong trU'ang hQ'pthanh c~n a vi tri tU'O'ngtl,l' nhU'ngkhong chiu taL

Tieu chu~n thi~t k~ do b~n moi phai dl,l'atren vi~c thi~t I~p cac hU'6'ngdan v~ tu6i tho
thi~t k~ do b~n moi nhU'dU'Q'cneu trong AW8 D1.1, 887608 ho~c Phl,l Il,IcK clia tieu
chu~n AI8C (ml,lc 6.1). Phl,l Il,Ic8 clia Tieu chu~n API 2C trinh bay phU'O'ngphap tinh
dOb~n moi k~t c~u va ngu6n g6c clla cac dU'angcong moL

Ky SU'thi~t k~ phai xem xet d~n (rng su~t di~m nong clla kim lo~i cO'ban sat v6'i chan
m6i han, d~c bi~t nhO'ngm6i han t~o thanh dU'angtai chinh d~ truy~n tai va do tin c~y
clla cac m6i han phai han m~t c~t ngang clla kim lo~i Co'ban. Lrng su~t di~m nong
nay co th~ dU'Q'cxac dinh b~ng thi~t bi do bi~n d~ng t~i di~m g~n chan dU'ang han sau
khi d~t dU'Q'cchu ky 6n dinh (ho~c d~ thLr)trong qua trinh thLrmau d~u tien. Phan Uch
ph~n tLr hO'uh~n tU'O'ng(rng v6'i xac dinh nay co th~ dU'Q'cSLrdl,lng d~ Unh toan (rng
su~t nay. 8U'ang cong moi thich hQ'pco th~ dU'Q'cI~y tLr tieu chu~n AW8 D1.1 ho~c
887608 ho~c cac tai Ii~u khac nh~m xac dinh tu6i b~n moi thich hQ'pv6'i quy dinh nay.

N~u nguai mua cung c~p thong tin v~ t~n su~t va m(rc tai trong nang dl,l' ki~n, kY SU'o
thi~t ke co th~ SLrdl,lngdU'ang cong moi nhU'tren d~:

- Xac dinh kich thU'6'c cac bo ph~n ket c~u d~ thoa man yeu c~u v~ dO b~n moi
trong giai do~n thiet ke, ho~c

- Thl,l'c hi~n phan Uch dO b~n moi d~ thiet I~p tu6i b~n moi dl,l' kien cua thiet ke
hi~n t~i dl,l'atren thong tin v~ chu ky dU'Q'cngU'aimua cung c~p.

Thiet bi2.5
2.5.1
2.5.1.1

Chu ky lam vi~c cua may va day cap thep

Quy dinh chung

Tu6i tho thi~t ke Iy thuyet cua cac bo ph~n ket c~u, may va day cap thep cua c~n trl,lc
phai dU'Q'cxem xet rieng. Yeu c~u d6i v6'i cac bo ph~n ket cc1uv6'i ml,lCdich thoa man
ho~c co tu6i tho cao han tu6i tho clla cong trinh bi~n ma c~n trl,lc dU'Q'cI~p tren do.
Tu6i tho thi~t ke may va day cap thep phai dl,l'a tren khoang thai gian sLra chO'ava
thay the hQ'pIy, phu hQ'pv6'i chu ky lam vi~c ho~c t~n suc1tva m(rctai trong nang Cl,l
th~ trong su6t thai gian ho~t dong dl,l'ki~n clla c~n trl,lc.

Co' sa dU'Q'CU'Utien han trong phan tich chu ky lam vi~c clla cac bo ph~n c~n trl,lc la
thong tin do ngU'aimua cung cc1p.Khi khong'co nhO'ngthong tin nay, cac thong s6 chu
ky lam vi~c m~c dinh dU'Q'cquy dinh d6i v6'i vi~c phan cc1pc~n trl,lc d~c trU'ng I~p d~t
tren cac cong trinh bi~n. Cac Co'sa che t~o c~n trl,lc cOng co th~ th~ cung cc1pcac
m(rc chu ky tu6i tho dl,l'tinh tm6'c.

Cac quy dinh tu6i tho thi~t ke Iy thuy~t (y day khong bao g6m t~t ca cac thay d6i v~ v~n
hanh, moi trU'ang va bao dU'onganh hU'angden tu6i thQcac bo ph~n cua c~n tn,lc, va
khong dU'Q'cxem la yeu t6 dam bao. Cac quy dinh nay nh~m cung c~p Co'So' thich
hQ'pcho vi~c thiet ke cac bOph~n ket cc1u,may va day cap thep cua c~n trl,lc phu hQ'p
v6'i ml)Cdich SLrdl)ng.

2.5.1.2 Chu ky lam vi~c may moc

Khi ngU'ai mua khong cung cc1pdO'Ii~u v~ chu ky lam vi~c Cl)th~, chu kY lam vi~c dl,l'
kien ho~c thai gia'n giO'a hai I~n d~i tu (T80) clla cac bo ph~n may chinh dU'Q'cxac
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djnh theo t~n suM sLr-dl,mg theo s6 gia v6'i TBO tinh theo nam. Kh6ilU'Q'ng t3i trQng
nang dl,l' ki~n dU'Q'ctinh la ph~n tram cLia tai trQng l6'n nhM clia cac be) ph~n rieng Ie
tU'O'ng lPng v&i t~n su~t trong thai gian d?i tu. Tu6i thQ chu ky lam vi~c clia cac be)
ph~n rieng Ie dU'Q'Cxac djnh tLr mLrc tai trQng I&n nh~t cho phep tac de)ng len moi be)
ph~n cLia c~n tn,.Jcdl,l'a tren vi~c danh gia cac bQ ph~n ma khong xet d~n SlPCnang
t6ng th~ cLia c~n tn)c. T6c de)v~n hanh dU'Q'ctfnh theo % clla v~n t6c l6'n nh~t va may
dU'Q'cxem la dang trong qua trJnh SLrdl,mg du c~n tn,lc & tr?ng thai chju tai ho~c khong
chju tai, mien la c~n tn,lc ho?t dQng.

Phan c~p ap dl,mg c~n tn,lc tren cac cong trJnh bi~n d~c trU'ng

Khi khong co thong tin tCrngU'ai mua, t~n su~t v~n hanh dU'Q'cphan c~p ap dl,mg d6i
v6'i c~n tn,lc tren cac cong trinh bi~n d~c trU'ng dU'Q'ctho trong Bang 7 d6i v6'i toan be)
c~n tn,lc vacac Bang 8, 9, 10, 11 va 12 d6i v6'i cac bQph~n cO'khf chfnh cLia tn,lc.

Chu ky lam vi~c may theo phan c~p c~n tn,lc

N~u phan c~p c~n tn,lc tren cong trJnh bi~n d~c trU'ng dU'Q'cSLrdl,mg, tu6i thQ chu ky
TBO Iy thuy~t d6i v6'i cac be)ph~n may chfnh co th~ dU'Q'cxac djnh tCrmlPc tai va t6c
dQv~n hanh tU'O'nglPng nhU' dU'Q'cneu trong cac Bang 8, 9, 10, 11 va 12.

Bang 7 - Phan cap ap dl:lng can trl:lCtren cac cong trinh bi~nd~c trUIng

Phan c~p chu ky lam V~n hanh hang nam Ap dl:lng d~c trU'ng
vi~c cua can trl:lC (DQng cO'chinh)

San xu~t 200 gia C~n tn,lc I~ptren cong trJnh
bi~n c6 djnh dung cho san
xu~t.

C~n tn,lc I~p tren cong trJnh

Trung bJnh 2000 gia bi~n c6 djnh ho~c gian n6i,
dU'Q'cI~p d~t t?m thai ho~c
co thaigian khai thac cao
khong lien tl,lc.

Khoan 5000 gia
C~n trl,lc I~p tren cong trJnh
bi~n khoan di de)ng ho~c
cong trJnh bi~n san xu~t n6i
v6'i vi~c v~n hanh khoan
toan thai gian.

Thicong 1000 gia C~n trl,lc I~p tren sa Ian thi
cong ho~c c~n trl,lc co SlPC
nang l6'n I~p tren tau.
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8ang 8 - Tai phV - 5 nam T80

Phan cAp chu Tubi th9 Me men IcYn . Tac dQ IcYn
ky lam vi~c thi~t k~ Iy nhAt % nhAt%
clla cin trvc thuy~t

San xuat 60 giG 45% 70%

Trung blnh 825 giG 45% .70%

Khoan 2.100 giG 55% 70%

Thi cong 250 giG 45% 70%

8ang9 - Tai chinll----5 nam T80

Phan cAp chu Tubi th9 Me men IcYn Tac dQ IcYn
kylam vi~c thi~t k~ Iy nhAt % nhAt %
clla cin trvc thuy~t

San xuat 70 giG 45% 70%

Trung blnh 225 giG 45% 70%

Khoan 500 giG 55% 70%

Thi cong 250 giG 45% 70%

-S-ang10 - Tai nang-cin---5 nam T80

Phan cAp chu Tubi th9 Me men IcYn Tac dQ IcYn
ky lam vi~c thi~t k~ Iy nhAt % nhAt%
clla cin trvc thuy~t

San xuat 70 giG 45% 70%

Trung binh 1250 giG 45% 70%

Khoan 3750 giG 55% 70%

Thi cong 900 giG 45% 70%
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2.5.1.3 Chu ky lan~vi.$c clla day day cap thep

Chu ky lam vi$c clIa day cap thep cOng tU'O'ngtl,l' nhU' cac bQph~n may, m~c du thai
gian giCra hai I~n thay th~ (TBR) d6i vai day cap thep nho han d6i vai may. Nha thi~t
k~ c~n tn,lc phai xem xet den cac y~u t6 (vi dl,l: m(rc do va t~n suat tai, goc fleet, ty s6
Old clla tang cap va puli tU'O'ng(rng vai chu ky lam vi~c.

Bang 11 - CO' cau quay - 5 nam TBO

Phan cap chu ky lam Tubi thQ thi~t Mo men I&n T6c dQ I&n
vi~c clla c~n trl:lC k~ 19" thuy~t nh~t % nhat %

San xuat 70 gia 45% 70%

Trung binh 900 gia 45% 70%

Khaan 2500 gia 55% 70 %

Thi cong 300 gia 45% 70%

Bang 12 - £)Qng cO' va bO'm d~n dQng chinh - 5 nam TBO

Phan cap chu kY lam Tubi thQ thi~t Mo men I&n T6c dQ I&n
vi~c clla c~n trl:lC k~ 19"thuy~t nh~t % nhat %

San xuat 1000 gia 45% 70%

Trung binh 10.000 gia 60% 70 %

Khaan 25.000 gia 60% 70%

Thi cong 5000 gia 60% 70%

Ghi chu: Cac nha san xuat dong cO' diesel khuy~n nghi thai gian d9i tu
it hO'n tuoi th9 thi~t k~ lam vi$c khaan.

1 TBR clla day cap thep thea phan cap c~n trl,lc tren cac cong trinh bi~n d~c trU'ng

Khi thieu thong tin tLr ngU'aj mua, TBR ella day cap thep thea phan cap c~n trl,lc tren
cac cong trinh bi~n d~c trU'ng dU'gc cha trang Bang 13.

Bang 13 - TBR clla day cap thep thea phan cap
c~n trl:lC tren cac cong trinh bi~n d~c trU'ng

Phan c~p chu ky lam TBR
vi~c clla c~n trl:lC

San xuat 3 nam
Trung binh 2,5 nam
Khaan 2 nam
Thicong 3 nam

, -
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2 Chu ky lam vi~c clla day cap thep theo phan c~p can tn,lc
N~u 5Lrdl,mgTBR clla day cap thep theo phan c~p can trl)c tremcac cong trinh bi~n,
chu ky TBR d6i v6'i day cap dU'gc xac dinh tu muc tai va 56 chu ky tU'O'ngung dU'gc
cho trong CaG Bang 14, 15,16.

Bang 14 - Day cap thep nang phI:'

SWLH I'Ch k' Ah k' r,
Aan cap c u y am u y nang en an

vi~c clla c~n trlJc TBR nhAt%

San xu~t 1.000 45%

Trung binh 12.500 45%

Khoan 28.500 55%

Thi cong 2.700 45%

Bang 15 - Day cap thep nang chinh

Phan cAp chu ky lam Chu ky nang d~n SWLH IcYn
vi~c clla c~n trlJC TBR nhAt %

San xuat 250 45%

Trung binh 650 45%

Khoan 1.500 55%

Thicong 350 45%

Bang 16 - Day cap thep nang thanh c~n

Phan cAp chu ky lam Chu ky nang d~n SWLH IcYn
..

vi~c clla c~n trlJC TBR nhAt%

San xu~t 1.200 45%

Trung binh 12.500 45%

Khoan 30.000 55%

Thicong 3.000 45%
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2~5~2 Cac day treo tai quan trQng

2.5.2.1 Quy dinh chung

H~ thong day treo (day cap nang va day cU'ang thanh c~n) va nang tai la cac thi~t bj
quan trQng, chung phai th6a man cac quy dinh trong ph~n nay.

2.5.2.2 Cap thep

T~t ca cac day cap thep SLYdl,mg trong h~ thong nang va treo phai phu hq'p vai cac
quy dinh dU'ai day.

1 K~t c~u

Nha san xu~t c~n tn)c phai neu r6 k~t c~u day cap thep dU'q'CSLYdl,.lng lam day nang
tai va day nang thanh c~n. Cac quy clinh trong tieu chu~n API 9A la tieu chu~n toi thi~u
cho cap thep SLYdl,.lng tren c~n trl,.lctren cac cong trlnh bi~n. Cac day cap phai phu
hq'p vai ml,.lCclich SLrdl,.lngva tuoi thQ lam vi~c.

2 Ki~m tra, bao dU'6'ng va thay th~ (IMR)

Nha san xu~t c~n trl,.lc phai cung c~p quy trlnh IMR cloi vai t~t ca day cap thep dU'q'C
SLrdl,.lng tren c~n trl,.lc. Quy trlnh nay phai phu hQ'pvai cac tieu chu~n toi thi~u trong
API2D.

3 H~ so thi~t k~

H~ so thi~t k~ toi thi~u doi vai day cap ch~y va co clinh dU'Q'ctinh toan theo cong thCrc
sau:

(1) Day cap ch~y (trong h~ thong day cap nang tai va nang thanh ~n)

1
I

10.000 h kh A :. I . h 5DF = -------- ,n U'ng ong can an an
0,004 x SWLH + 1910

ho~c khong xet cl~n SWLH:

(26)

DF = 2,25 x CJ; (27)

ChQn gia tri cao han trong hai cong thCrctren, nhU'ng khong clU'Q'cnh6 han 3.

SWLH clU'Q'cxac clinh tu:.2.6.1.1 cloi vai moi ban kinh va Cv la h~ so clQng theo phU'ang
thang clCrngtU'ang CrngclU'Q'cxac clinh tCrcong thCrc (2) trong ml,.lc2.3.4.5.2. Cong thCrc
(4) khong clU'q'cap dl,.lng.

(2) Day cap co clinh (h~ thong treo day cU'ang)

DF =

ho~c

10.000 , nhU'ng khong c~n Ian han 4
0,0025 x SWLH + 24.44

(28)

DF = 2 x C~ (29)

ChQn gia tri cao han trong hai cong thCrctren, nhU'ng khong clU'q'cnh6 han 3.

35



QCVN 97: 2016/BGTVT

SWLH dU'Q'cxac dinh hi 2.6.1.1 dOi v6'i moi ban kfnh va Cv la h~ 50 dQng theo phU'cyng
th~ng dll'ng tU'cyng Lrng dU'Q'cxac djnh tCr cong thll'c (2) trong ml,lC 2.3.4.5.2. Cong thLrc
(4) khong dU'Q'cap dl,lng.

4 Hi~u 5u~t clIa h~ thOng pa lang

Hi~u 5u~t clIa h~ thong pa lang clIa day cap ch<;1yphai dU'Q'ctinh theo cong thLrc 5au:

KtJ-l
Era = Ki X N X (K-b---l-)

(30)

Trong do:

Ers la hi~u 5uat clia h~ thong pa lang;

Kb la h~ so 0 dO': 1,045 doi v6'i b<;1cdOng ho~c 1,02 doi v&i 0 bi dOa;
N la so nhanh cap; va

S la tOng so pu Iy trong h~ thong pa lang.

f)oi v6'i day cap coainh, Ers b~ng 1.

5 Tai trc;mgtac dl,lng len day cap thep

Tai trQng tac dl,lng len day cap thep 0/'1) dU'Q'Cxac dinh b~ng tOng IItc l6'n nh~t phat sinh
trong cac day nang tai ho~c ho~c h~ thong treo thanh c~n dU'&i tac dQng clla tai trQng.
f)6i v6'i cac day nang tai, tai trQng tac dl,lng la SWLH. floi v&i cac day nang thanh c~n va
cac day cU'ang, tai tac dl,lng bao gOm SWLH, trQng 1U'Q'ngtinh (v&i gia toc tCr chuy~n
dQng clla b~ dO' c~n trl,lc), goc offlead, gio va hinh d<;1ngnang.

6 flo b~n keo dLrt toi thi~u clla day cap thep

flo b~n keo d(Pt yeu c~u toi thi~u clla day cap thep phai dU'Q'ctinh toan theo cong thll'c
sau:

WxDF
BL=-- (31)

NxErs

Trong do:

BL : la tai trQng keo d(Pt danh nghTa toi thi~u dU'Q'cyeu c~u doi v6'i mot day cap thep
dan, tinh b~ng ib;

W: la tai trQng cap thep theo 2.5.2.2.5, tinh b~ng ib;

OF : la h~ so thi~t k~ theo 2.5.2.2.3;

N: la so nhanh day; va

Ers : la hi~u 5u~t clla h~ thong pa lang theo 2.5.2.2.4.

2.5.2.3 fl~u cu6i clla day cap thep

1 Kh6a cap

Phai d~c bi~t lU'u y d~ dam bao hU'&ng phu hQ'p clla k~p bu long chO' U. Ph~n cong
clla bu long chO' U phai ti~p xuc v&i d~u ch~t clla day cap. HU'&ng, khoang cach, rno
men xi~t va so 1U'Q'ngcac khoa cap phai phu hQ'pv&i tieu chu~n clla Nha ch~ t<;1oc~n
trl,lc.
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M~t n6i cap

M~t n6i day phai co ifnhM :3n~p g~p d~y dll. HU'6'ng dan chi ti~t khac v~ m~t n6i day
phai tuan thea quy dinh clla Nha ch~ tc?oc~n tn,lc.

8~u kE?Pcap ki~u nem

8~u kE?Pcap ki~u nem phai dU'qc I~p d~t sao cho day cap chju tai phai thang hang v6'i
ch6t clla d~u k~p cap. KE?Pcap thep SLrdl,Jngcung v6'i khoa d~u cap phai dU'Q'Cg~n
v6'i d~u kh6ng chiu tai (ch~t) clla day cap tuan thea Hlnh 4 (cac lila chQn khac tuan
thea cac Nha cung c~p khac nhau). Cac be)ph~n clla d~u kE?Pcap phai chiu dU'Q'ctai
trQng keo dCrtclla day cap thep.

4 T6i thi~u 7 I~n dU'cyngkinh day cap

5 Lan nh~t 3 I~n dU'cyngkinh day cap

Ghi chu :

1 Me)t doC?nday cap thep cung 10C?i
dU'qc kE?Pv6'i day cap thep chinh.

2 PhU'O'ngphap v6ng treYlC?i

3 Bue)c long v6ng an toan b~ng sqi
thep v6'i cap tai

Hinh 4 • Cac phlJ'O'ngphap b~td~u cap an toan khi Slv dl;lng d~u k~p cap ki~u nem
4 sCrc chiu clla d~u kE?Pcap

8~u kE?Pcap phai kh6ng lam giam de) b~n day cap xu6ng dU'6'i 80% tai trQng keo dCrt
danh nghTa clla day cap. N~u sCrc chiu clla d~u kE?Pcap dU'ai 80% tai trQng keo dCrt
clla day cap dU'Q'CSLrdl,Jngd~ xac djnh tai trQng dinh mCrcthi phai giam tai trQng dinh
mCrcxuong cho d~n khi mCrcgiam dC?td~n sCrcchiu t6i thi~u 80%.

5 Quy trlnh I~p

Quy trinh I~p chi ti~t doi v6'i kE?Pd~u cap dU'Q'CNha ch~ tc?oc~n tn,lc hU'ang dan chi
tiet.

2.5.2.4 Pu Iy

1 T~t ca cac pu Iy la be)ph~n clla h~ th6ng nang clla c~n tn,lc phai tuan thea cac quy
dinh clla Quy chu~n nay.

2 Ty s6 (Dstld) giCi'adU'cyngkinh v6ng chia clla puly (Dsh) so v6'i dU'cyngkinh danh nghTa
clla day cap thep (d) kh6ng dU'qc nho hO'n18 (xem Hinh 6). 86i vai c~n tn,lc co chu ky
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lam vi$~ cao hO'n(nhU'rna ta trong 2.5.1), tY 1$Dstld cao hO'nnen tu6i b~n moi clIa day
cap thep lau hO'n.

3 Ranh pu Iy phai nhan de khong him hU'h~i d~n day cap thep.

4 G6c ranh pu Iy phai dU'Q'Cvat ra phia ngoai va g6c chung khong nho hO'n30°. C~nh
mep ranh phai dU'Q'clam tran. 8e>d6ng tam va vuong goc clIa vanh pu Iy so vai tn,lc
quay phai n~m trong giai h~n dung sai do Nha ch~ t~o quy dinh.

5 Ban kinh pu Iy dO'day cap thep phai dU'Q'cchon theo dU'6'ngkinh day cap CI,Ithe phu
hQ'pvai Bang 17 d6i vai pu Iy co vanh kim lo~i va theo Bang 18 d6i vai pu Iy c6 vanh
nhl,l'aduc. Kich thU'ac va dung sai clla ranh pu Iy vai vanh lam tti v~t Ii$u khac phai
tuan theo quy dinh clIa Nha ch~ t~o c~n trl,lc.

6 Vi~c Il,I'achon v~t li$u va b6 tri v~t li~u pu Iy phai sao cho di~n th~ d6i vai an man di~n
h6a clla than pu Iy ho~c day cap the,pla nho nh~t.

7 Khong dU'Q'cSLrdl,lng v~t li$u ch~ t~o pu Iy c6 xu hU'ang gay & tr~ng thai gi6n & muc
nhi$t de>n~m trong khoang thi~t k~. Pu Iy dU'Q'cmi~n thLrva d~p.

8 Pu Iy phai chiu dU'Q'ct~tca -cac lo~i tai tac de>nglen k~t cau dU'Q'cneu tfong ml,lC2.3
rna khong VU'Q'tqua ung su~t cho phep. 85i vai v~t li$u polyme thU'6'ngdU'Q'cgOi la
nhl,l'aduc lo~i 6, ung suat u6n, keo, c~t va nen phai dU'Q'Cgiai h~n & muc Ian nhflt
30% clIa de>b~n u6n, keo va nen tU'O'ngung.

9 M6i n6i giO'av~t li$u kim lo~i va polyme phai co phU'O'ngphap phu hQ'pde ngan ngtia
Sl,l'phan tach.

10 Vi~c Il,I'achon b~c 16t6 trl,lc hay yang bi cho pu Iy c~n phai xet d~n tat ca cac Il,I'ctreo
va II,I'Cclia tai sideload.

11 V6ng bi phai dU'Q'cboi trO'n rieng thong qua me>t16 ranh rieng. Cac yang bi dU'Q'cboi
trO'nvinh CLrUdU'Q'cmien quy dinh nay.

12 Be>ph~n bao v$ pu Iy bao g6m ca Cl,lmpu Iy ch~y.phai dU'Q'ctrang bi bao v$ ho~c thi~t
bi thich hQ'pkhac nh~m ngan ch~n day cap trU'Q'tkh6i ranh pu Iy.
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Ghi chu:

1 0

2 d

3 Chat pu Iy

Hinh 5 - Kich thU'cYcclla pu Iy
2.5.2.5 Cl,lm treo tai

1

2

Cl,lm moc

Cl,lm moc cau 113 Cl,lm treo tai clIa h$ thong nang chfnh dU'Q'cSLYdl,lng trong ho~t dQng
nang clIa thanh c~n chfnh.

V6ng bi clIa pu Iy phai co kfch cO'phu hQ'pv6'i ml,lCdfch SLYdl,lng.

Trc;mg 1U'Q'ngclIa Cl,lm moc cau phai phu hQ'pv6'i chieu dai thanh c~n va cac-dU'Cmg
cap Cl,lth~ d~ ngan ngll'a day cap thep bj chung khi tang t()'i chfnh dang nha cap v6'i
toc dQ l6'n nhc1t.

V~t Ii$u gang kh6ng dU'Q'cSLYdl,lng d~ t~o trQng 1U'Q'ngbo sung trong Cl,lm moc cau.
V~t Ii$u ch~ ti;lo cac chi ti~t trong Cl,lm moc cau phai thea man cac quy djnh trong ml,lC

2.9.1.7.

Cl,lm qua n~ng hinh c~u

Cl,lm qua n~ng hinh c~u 113 Cl,lm moc cau trong h$ thong nang phl,l v6'i day cap dan va
trQng 1U'Q'ngclIa chung dung cho ml,lC dfch nang.

TrQng 1U'Q'ngclIa Cl,lm qua n~ng phai phu hQ'p chieu dai thanh c~n d~ ngan ngll'a day
cap thep bj chung khi tang t6'i phl,l dang nha cap vai toc dQ Ian nhc1t..

V~t Ii$u gang dU'Q'cphep SLYdl,lng d~ tang trQng 1U'Q'ngcho Cl,lmqua n~ng. V~t Ii$u ch~
ti;lo cac chi tiM trong Cl,lm qua n~ng phai thea man cac quy dinh trong ml,lC 2.9.1.7
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3 Cl,Jmtreo tai

Tai trQng tac dl,Jng len be;>ph~n nay la Uli trQng SWL Ian nh~t tren cong trinh bi~n va
ngoai cong trlnh bi~n.

Nhan djnh muc phai bao g6m thong tin ve tai djnh muc Ian nh~t clla Cl,Jmtreo tai, nhi$t
de;>lam vi$c va trQng 1U'Q'ngban than. Nhan phai dU'Q'cg~n vinh CLrUtren Cl,Jmmac va
Cl,Jmqua n~ng hlnh c~u.

4 Mac tai

Mac tai la me;>tbe;>ph~n clIa Cl,Jmmac va Cl,Jmqua n~ng hlnh c~u d~ de dang lien k~t
tai vai h$ th6ng nang.

V~t li$u lam mac tai phai la thep hQ'p kim va dU'Q'c ch~ t~o b~ng phU'O'ng phap ren
ho~c duc.

Mac tai phai thea man cac quy dinh ve v~t Ii$u dU'Q'cneu trong ml,JC2.9.1.7.

Mac tai phai dU'Q'Ctrang bi quai khoa d~ giO' I~i cac thi~t bi mang tai trong dieu ki$n
khong nang. Phai co t~i~t bj kboaan toan tin c~y n~u mac dU'Q'cSLrdl,Jngcho vi$c v~n
chuy~n ngU'o'i. Quai khoa khong tham gia vao treo tai trQng nang.

Bang 17 - Ban kinh ranh ella pu Iy, vanh kim IOCili

£)LPcmg kinh danh nghia clIa Ban kinh ranh tOi thi~u Ban kinh ranh tOi da
day cap thep

in. mm in. mm in. mm
1/4 6,5 0,134 3,40 0,138 3,51

5/16 8 0,167 4,24 0,172 4,37

3/s 9,5 0,199 5,05 0,206 5,23

7/16 11 0,232 5,89 0,241 6,12

1/2 13 0,265 6,73 0,275 6,99

9/16 14,5 0,298 7,57 0,309 7,85

Sis 16 0,331 8,41 0,344 . 8,74

3/4 19 0,398 10,11 0,413 10,49

7/s 22 0,464 11,79 0,481 12,22

1 26 0,530 13,46 0,550 13,97

11/s 29 0,596 15,14 0,619 15,72

11/4 32 0,663 16,84 0,688 17,48

13/s 35 0,729 18,52 0,756 19,20

11/2 38 0,795 20,19 0,825 20,96

15/S 42 0,861 21,87 0,894 22,71

13/4 45 0,928 23,57 0,963 24,46

17/s 48 0,994 25,25 1,031 26,19

2 52 1,060 26,92 1,100 27,94

Ghi eM: ban kinh ranh pu Iy phai phu hQ'pS6 tay SLrdl,mg day cap thep.
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Bi3'ng18 - Ban kinh ranh ella pu Iy, vimh- nhV'a due

DU'O'ngkinh danh nghia clia Ban kinh ranh t6i thillu Ban kinh ranh t6i da
day cap thep

in. mm in. mm in. mm
1/4 6,5 0,131 3,33 0,163 4,13
5/16 8 0,164 4,17 0,195 4,96

3/8 9,5 0;197 5,00 0,228 5,79

7/16 11 0,230 5,83 0,261 6,63

1/2 13 0,263 6,67 0,294 7,46

9/16 14,5 0,295 7,50 0,327 8,29

5/8 16 0,328 8,33 0,359 9,13

3/4 19 0,394 10,00 0,425 10,80

7/8 22 0,459 11,67 0,506 12,86

1 26 0,525 13,34 0,572 14,53

11/8 29 0,591 15,00 0,638 16,19

11/4 32 0,656 16,67 0,906 23,02

13/8 35 0,722 18,34 0,972 24,69

11/2 38 0,788 20,00 1,038 26,35

15/8 42 0,853 21,67 1,103 28,02

13/4 45 0,919 23,34 1,169 29,69

17/8 48 0,984 25,00 1,234 31,35

2 52 1,050 26,67 1,300 33,02

5 H~ s6 thi~t k~ Cl,Jmtreo tai

H~ s6 thi~t k~ dU'Q'cxac djnh b~ng cach chia tai bi~n dCilngdeo t6i thi~u clIa Cl,Jmtreo
tai cho tai trQng tac dl,Jng len Cl,Jrntreo tai tU'O'ng(mg. H~ s6 thi~t k~ djnh mLrc cO' ban
dU'Q'cxac dinh theo cong thLrc sau:

,

10.000 A :. • h
Df = 0,0025 xSWLH + 2444 ,nhU'ng khong can lC?'nO'n4

ho~c

DF = 3 x CIJ (33)

(32)

L~y gia trj Ian hO'ntrong hai gia tri tren.

SWLH dU'Q'cxac dinh tli' 2.6.1.1 d6i vai m6i ban kfnh va Cv 18h~ s6 dQng theo phU'O'ng
th~ng dLrng tU'O'ngLrng dU'Q'cxac djnh tli' cong thLrc (2) trong rnl,JC2.3.4.5.2. Cong thLrc
(4) khong dU'Q'cap dl,1ng.

6 Cong nh~n thiet k~ mau

(1) Thi~t k~ mau d~u tien phai dU'(;rcthCrd~ thi~t I~p tfnh hQ'p1$clIa khai ni$m thi~t k~
cO'ban, gia dinh va phU'O'ngphap phan Uch.
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2.5.3

2.5.3.1

1

2

3

(2) Mau dau ti€m phai dU'Q'cthli v6'i tai trQng thli bang 2 Ian tai dinh muc l6'n nhat ma
khong co SI.Ybi~n dc;mgvinh cliu nao.

(3) Tai trQng bi~n dc;mgdeo phai dU'Q'Cxac dinh bang thli pha hllY. Sl)' khac nhau gil1'a
thl)'c t~ va d~c tfnh v~t li$u t6i thi~u phai dU'Q'cxem xet.

Tai nangc~n, tai nang tai, cO'cau can lOng nhau va g~p can

Tai

Quy dinh chung

Tai nang c~n, tai chfnh va tai phl,Jphai dU'Q'CNha ch~ tc;iophe chu~n trong trU'ang hQ'p
nang ngU'ai va phai dU'Q'Cghi ra tren bi~n nhan clla thi~t bi. Tai cOng phai phu hQ'pv6'i
cac tieu chu~n vf; d~c tfnh va kha nang lamvi$c nhU' cac quy dinh dU'6'i day.

f)~c tfnh

Tai keo cap nang can va nang tai phai thoa man cac quy dinh sau.

(1) Tai keo cap nang can va nang tai yeu cau phai xet d~n hi$u suat clla h$ th6ng pa
lang theo quy dinh tc;ii2.5.2.2.5.

(2) Ll)'C keD tai nang tai phai dU'Q'cxac dinh theo SWLH l6'n nhat d~t tc;iidau thanh can.

(3) Ll)'C keD tai nang can phai dU'Q'Cxac dinh theo Il)'c sinh ra do tai trQng h$ s6 dU'Q'c
neu trong ml,JC2.3.

Quy dinh vf; phanh

Phanh phai thoa man cac quy dinh sau.

(1) Phanh phai dU'Q'c thi~t k~ tl)' an toan. Phanh phai tac dong tl)' dong khi can dif;u
khi~n (y vi tri trung gian (vi trf khong) ho~c trong trU'ang hQ'pmat nguOn cap.

(2) Phai trang bi hai h$ th6ng phanh cho m6i tai, mot phanh dong va mot phanh tay.

(3) Phanh tay phai 113 phanh cO'khf va tac dong tn,l'c ti~p len tr6ng tang ho~c thong qua
mot dU'ang dan cO' khi lien tl,Jc.

(4) Khi phanh v~n hanh bang di$n thi khong dU'Q'cco m6i lien k~t cO' khi lien tl,JCgil1'a
thi~t bi hOc;itdong va thi~t bi phanh dU'Q'CSll' dl,lng d~ dif;u khi~n tai trQng, mQt thi~t
bi cO' khi tl)' dQng phai dU'Q'ctrang bi d~ tac dong phanh nham ngan ngCPatai bi rO'i
trong trU'ang hQ'pmat di$n hoe;ttdong phanh.

(5) Chat long dif;u khi~n tCPdong cO' dan dQng g~n v6'i tai dU'Q'cxem 113 phanh dong
khi:

- Thi~t bi dif;u khi~n dU'Q'cn6i tntc ti~p v6'i 16thoat rna khong Sll' dl,Jng6ng;

- Thi~t bi di~u khi~n can ap h,l'cchll dong tCJtnguOn dong Il)'c d~ giai phong va hoe;tt
dong tl)' dong d~ dCJtngtai trong trU'ang hQ'p mat nguOn dif;u khi~n ho~c mat
nguOn dong Il)'c; va

- H$ th6ng phanh hoe;ttdong hi$u qua trong khoang nhi$t do v~n hanh clla chat
long lam vi$c.

(6) Phanh va Iy hQ'p phai dU'Q'Ctrang bi d~ di~u chinh (n~u can thi~t) bu le;ticho do mai
mon va duy tri Il)'c thich hQ'p len 10xo khi dU'Q'cSll' dl,lng.
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(7) Phanh tay phai ngan tang cap quay theo hU'ang h~ va phai co kha nang giO' tai
dinh mLrc va th6'i h~n ma khang c~n co Sl)' chu y clla ngU'6'i di~u khien.

(8) Trong qua trinh ho~t dong binh thU'6'ng, thanh c~n va tat ca cac ta; trQng chi dU'Q'c
h~ b~ng Sl)' k~t noi t6'i vai h~ thong dong IItc. Cac t6'i nay phai khang co kha nang
ho~t dong rai tl)' do, ngo~i trll' khi dU'Q'cdung nhU' mot ph~n clla h~ thong bao v~
qua 18i toan bo theo quy dinh t~i ml)C 2.7.5.

(9) Ngoai phanh, t6'i nang c~n phai co thi~t bi khoa tang cap de dung cho ml)C arch
bao dU'ong. Khoa nay phai chiu dU'Q'cma men xoan Ian nhM clla t6'L

Kha nang clla phanh

Kha nang clla phanh phai thoa man cac quy dinh sau :

(1) Phanh dong phai co kha nang phu hQ'p de dll'ng tang cap vai mLrc 110% Il)'c keo
tren day (xem 2,5.3.1.2)& toc do keo day Ian nhM & di~u ki~n h~.

(2) Phanh tay khi dll'ng tang phai co kha nang dll de giO' 1,5 I~n ma men xoan Ian
nhat gay ra b&i Il)'Ckeo tren day dU'Q'Ct1n~toan theo 2.5.3.1.2.

(3) H~ so rna sat nho nhat clla maphanh khi xet d~n di~u ki~n v~n hanh (do ~m va dQ
tran) dU'Q'CSLrdl)ng trang trong tinh toan thi~t k~ kha nang giO' clla phanh, nhU'ng
h~ so rna sat nay khang dU'Q'cchQn Ian han 0,3.

(4) Phanh dong phai co kha nang v~n hanh lien tl)C trong 1 gi6', nang hoc;ich~tai dinh
rnLrc & toc do thi~t k~ Ian nhat vai do cao 50 ft (15 m), Th6'i gian dll'ng giO'a nang
va h~ tai khang qua 3 giay. Chat long lam mat (n~u co) dU'Q'cduy tri trong giai h~n
do nha san xuat t6'i quy dinh. a cuoi qua trinh v~n hanh nay, phanh dong phai co
kha nang phu hQ'pde dll'ng mLrc 110% Il)'c keo day t6'i tai (xem 2.5.3.1.2) & toc do
keo day t6'i Ian nhat trang tr~ng thai h~ taL

(5) T6'i c~n phai co dung 1U'Q'ngcap dll de nang c~n & goc nang toi thieu 00 cho d~n
goc nang Ian nhat doi vai vai tat ca cac cau hinh c~n.

5 Tang cap

Tang cuon cap thep phai thoa man.cac quy dinh sau:

(1fTM ca'tang cap phai co dU'6'ng kinh v6ng chia khi cuon lap cap d~u tien khang nho
han 18 I~n dU'6'ng kinh cap danh nghTa (Hinh 6).

(2)"BU'6'ng kinh thanh tang phai cao han lap cuon cap ngoai cung toi thieu 2,5 I~n
dU'6'ng kinh cap thep trll' khi mot thi~t bi b6 sung dU'Q'clap dc;itde giO' cap tren tang
cap.

(3) Tang cap phai co kha nang chiu Il)'c keo dLrt cap phu hQ'p vai kich thU'ac cap
khuy~n nghi de v~n hanh trong khoang chi~u dai thanh c~n, ban kinh ho~t dong va
nang theo phU'ang th~ng dLrng theo thoa thu~n giO'a nha san xuat va ngU'6'i mua.

(4) Trang bat ky di~u ki~n ho~t dong nao, tang cap phai dam bao cuon dU'Q'cthem toi
thieu 5 v6ng cap. B~u cap noi VaGtang cap phai dU'Q'Cco dinh vai tang b~ng thi~t
bj phu hQ'p.

(5) Be dam bao Sl)' cuon day phu hQ'p, khoang cach thanh tang co the dU'Q'cSLrdl)ng
de dap (Pngdung sai ella cap.
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Ghi chu: Thanh tang phai cach lap cap cu5n ngoai cung t5i thi~u 2,5 I~n dU'6'ng kinh
cap thep trCr khi trang bi thi~t bi b6 sung d~ gifr cap tn3n tang.

Chu thich:

1 0

2 d
3 T5i thi~u 2,5d

4 Tang cap

5 Thanh tang

Hinh 7 - Tang cap

6 Cac be)ph~n

Cac be) ph~n dU'qc thi~t k~ d~ t5i thi~u h6a kha nang SlJ'dgng sai ho~c I~p d~t sai, Cl,J
th~ nhU' sau:

(1) Tc1tca cac be)ph~n truy€m de)ng quan trQng phai c6 ch6t trl,Jc, ch6t kh6a ho~c cac
thi~t bi khac d~ ngan ngCPavi~c I~p d~t sai ho~c thay th~ sai cac Iinh ki~n.

(2) N~u khong th~ dap ung cac yeu cau nhU' tren, Iinh ki~n d6 phai dU'qc danh dc1ura
rang vai canh bao Cl,Jth~ v{; tinh thay th~ trong s6 tay hU'ang dan v~n hanh va
bao dU'cmg.

7 L~p rap

L~p rap may phai dap lmg cac yeu cau sau:

(1) f)~ ngan ch~n hi~n tU'qng xu6ng cc1pqua sam cua cac cc1uki~n may ben trong do
Sl,J'bi~n d~ng khi chiu tai ho~t de)ng; nha san xuc1t t6'i phai cung cc1p thong tin
khuy~n nghi v~ de)b~n I~p rap va de)phang I~p rap.

(2) N~u g~p kh6 khan trong vi~c dinh vi vi tri chi ti~t, can cung cc1pcong Cl,Jcho vi~c
dinh vi nay.
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(3) Vi$c gan tai vao k~t c~u phai tinh kich thU'&c sao cho ch!u dU'Q'ctoi thi~u Il,I'c I&n
han:

- 2 I~n phan Il,I'cI&n nh~t gay ra b&i Il,I'Ckeo cap I&n nhM cua taL

- Ll,I'c keo cap I&n nh~t gay ra b&i tai trQng dong cao nh~t. V6'i tai nang tai, Il,I'cnay
bang Cy nhan v&i SWLH. V&i tai nang c~n, ll,l'c nay bang tai trQng tren cap nang
c~n do trQng 1U'Q'ngc~n, dong Il,I'cc~n tn,.Icva Cy nhan v&i SWLH.

(4) Nha san xu~t c~n tn,lc co trach nhi$m thi~t k~ va thlY b$ tai va vi$c lap d~t. Lap rap
va bi~n d~ng khi chiu tai phai tuan thu khuy~n nghj cua nha san xu~t taL

8 Bci tran va lam mat

B6i tran va lam mat tai phai dap lrng cac yeu c~u sau:

(1) T~t ca tai phai dU'Q'Clap d~t v&i thi~t bj ki~m tra mlrc b6i tran va lam mat. Cac thi~t
bj nay phai dam baa de dang SlYdl)ng dU'qc khi da lap cap thep. C~n chi r6 mlrC toi
da va mlrc toi thi~u.

(2) Tai SlY dl)ng chat long lU'u chuyen de b6i tmn va lam mat phai co thi~t bj de ki~m
tra mlrc ch~t long khi dang ho~t dong (xem 2.8.3.4). .

(3) Tai SlY dl)ng h$ theng b6i tran m~ch kin phai co the tich ch~t long bang tei thi~u
120% mlrc vc;lnhanh khuy~n nghj toi thi~u.

9 Dinh mlrc doi v&i chat trl)c linh m~m va cac kh&p noi khac

Cac chet trl)c m~m ho~c va cac kh&p nei khac phai co tu6i thQ thi~t k~ I&n han so v&i
bO phc;lntruy€m dong banh rang va goi d6' khi chiu tai djnh muc va toc do djnh mlrc I&n
nh~t trong di~u ki$n vc;lnhanh phu hQ'pv&i nhO'ng gi&i h~n cua ml)C 2.5.3.1.7.

2.5.3.2 Co' c~u thay d6i t~m v&i

Hai phU'ang phap thay d6i t~m v&i cua c~n la SlYdl)ng nang h~ bang cap thep treo va
nang h~ bang xy lanh thuy It/c.

1 Nang h~ bang cap thep

N~u SlY dl)ng treo bang cap thep, tat ca cac bo phc;lncua h$ theng phai dU'Q'cthi~t k~
phu hQ'p v&i cac ml)C Cl) the trong Quy chuan sau:

- D6i v&i thi~t k~ day cap thep, xem 2.5.2.2

- Doi v&i thi~t k~ pu Iy, xem 2.5.2.4, va

- D6i v&i thi~t k~ tai, xem 2.5.3.1.

2 Nang h~ bang xy lanh

(1) D~c tinh

Xy lanh nang hc;lc~n thoa man cac quy dinh v~ d~c tinh nhU' sau:

_ Xy lanh nang/hc;l c~n phai dam baa nang c~n & goc nghieng c~n toi thi~u 0° cho
d~n goc nang khuy~n nghj toi da dong thai phai chiu trQng 1U'Q'ngban than.

- Xy lanh nang/he?c~n phai du Il,I'cnang c~n & tat ca cac vi tri thi~t Ic;lPc~n khuy~n
nghi khi chiu Il,I'cgay ra b&i tai trQng h$ so nhU' dU'Q'cxac dinh te?iml)C 2.3.

- M6i xy lanh nang/he?c~n phai co mot van khoa dU'Q'Clap d~t chiu dU'Q'c1,5 I~n ap
Il,I'cgay ra b&i tai trQng dU'Q'cxac dinh t~i ml)C 2.3. -
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_ Cac van khoa nay phai dong tl)' dong khi c~n di~u khi~n dU'a v~ vi tri trung I~p.

_ Cac van khoa phai dU'Q'clap trl)'C ti~p vao xy lanh nang c~n rna kh6ng SLrdl,lng
J. ).ong memo

(3) Thi~t k~

Xylanh phai dap (rng nhfrng quy dinh thi~t k~ sau:

- Xy lanh phai dU'Q'cthi~t k~ theo h,J'cgay ra bai cac tai trQng xac dinh trong ml,lC
2.3.

- Vi~c ki~m soat ap h,J'C,h~ sO thi~t k~ tOi thi~u bang 3 phai dU'Q'cduy tri cho vi~c
rna van. M(rc rna van dU'Q'ctinh toan SLrdl,lng phU'O'ngphap trong ml,lC 0.1, Phl,l
Il,Ic 0 clia Tieu chuan API 2C ho~c SLr dl,lng Tieu chuan ASME BPVC, Ml,Ic 8,
Phan 2.

- V~ s(rc chiu dl,J'ngclla k~t cau, h~ sO thi~t k~ fOi thi~u bang 2 phai dU'Q'Cduy tri
cho bi~n dc;mgchay va bi~n d~ng uOn dan h6i. Bi~n d~ng uOn dan h6i clla xy lanh
nang h~ can dO'n dU'Q'ctinh theo phU'O'ng phap trong ml,lC 0.2 clla Tieu chuan
API2C.

2.5.3.3 CO'cau Ong 16ngva g~p can

Cac ch(rc nang ki~m soat thanh can khac bao g6m thu ngan I keo dai (bang cach
16ng) va g~p thanh can. Thu ngan I keo dai thanh c~n thU'ang dU'Q'cti~n hanh bang xy
tanh thllY ll,J'cho~c cO' cau banh rang - thanh rang. Gap thanh can dU'Q'Cthl,J'c hi~n
bang xy lanh thllY Il,J'C.

1 £)~c tinh

CO'cau thu ngan I keo dai (16ng nhau) va gap thanh can phai dap (rng cac quy dinh v~
d~c tinh nhU' sau:

- CO' cau Ong 16ng kh6ng yeu c~u rna rong ho~c thu ngan can vai trQng 1U'Q'ngban
than ho~c chiu tai trQng trong mQi cau hinh can.

- CO' cau g~p phai dam bao tinh khap nOi dOi vai tat ca cac cau hinh thanh can
trong khi chiu trQng 1U'Q'ngban than.

- CO' cau Ong 16ng va g~p phai dU'Q'Cthi~t k~ theo ll,J'cgay ra b&i cac tai trQng xac
dinh trong ml,lC 2.3.

2 Xy lanh

Xy lanh d~ thu ngan I keo dai (16ng nang) va gap thanh ~n phai dap (rng cac quy dinh
sau:

(1) Xy lanh phai dap (rng cac tieu chuan thi~t k~ giOng nhU' xy lanh nang/h~ thanh can
t~i ml,lC 2.5.3.2.2; vai xy tanh 16ng nang, phai xet d~n do b~n chiu bi~n d~nguOn
kM hQ'p clla cac dO;;lncan va xy tanh;

(2) M6i xy lanh phai co mot van khoa dU'Q'Clap d~t san chiu dU'Q'c1,5 Ian ap Il)'Cgay ra
b&i tai trQng dU'Q'Cxac dinh t;;li ml,lC2.3.

(3) Cac van kh6a nay phai d6ng til dQng khi can di~u khi~n dU'Q'cdU'a v~ vi tri trung
I~p;va
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(4) Cac van kh6a phai oU'gc lap tn)'c tiep vao xy lanh oi@ukhi~n c~n ma khong SLP
dl,mg 6ng m@m. ". - .

3 CO'c~u banh rang - thanh rang

(1) 8~c t1nh

CO'c~u banh rang - thanh rang phai oU'gc thiet ke theo Il)'c gay ra b6'i cac tai tr9ng len
c~n tn,lc xac ojnh trong ml,lC2.3.

(2) Phanh

CO'c~u banh rang - thanh rang phai dap Lrngcac qu oinh v@d~c tinh nhU' sau:

(a) Phanh phai oU'qc thiet ke oam bao an toano Phanh phai dU'qc kich hO<;ittl)' oong khi
c~n oi@ukhi~n tra v@vi tri trung l<;ip(vi tri 0) va trong trU'cmg hqp mat ngu6n.

(b) Phai co ca phanh oong va phanh tay.

(c) Phanh tay hO<;itoong theo nguyen tac cO'khi va tac oong thong qua mot oU'cmgd~n
cO'kh i lien tl,lc.

(d) Ch~t long kh6ng che tCroong cO'd~n dong oU'qc xem 113 phanh oong khi:

- Thiet bi ki~m soat oU'qc n5i trl)'c tiep v6'i c5ng thoat ma khong SLP dl,mg 6ng m@m.

- Thiet bj ki~m soat c~n ap Il)'c chll oong tCrngu6n oong It,rco~ m6' va kh6'i oong tl)'
oong nh~m dCrng cO'cau trong trU'cmg hqp mat ngu6n oi@ukhi~n ho~c oong Il)'C;
va

- H~ th6ng phanh hO<;itoong hO<;itoong trong khoang nhi~t 00 v<;inhanh clla chat
long truy@n Il,rc.

(e) Phanh tay phai co kha nang giO' 1,5 I~n muc tai gay ra theo yeu c~u.

(f) Phanh oong phai co kha nang giO' 1, 1 I~n mLrc tai gay ra theo yeu c~u.

(g) Hi~u suat hop s6 co th~ oU'qc SLP dl,lng d~ tinh toan kha nang phanh.

(3) Thiet ke

H$ s5 thiet ke t6i thi~u 1133 d5i v6'i do b@ntal h<;inoU'qc SLP dl,lng cho vi~c thiet ke cac
bo ph<;incO' khi.

CO'cau quay

CO'c~u d~n dong quay

Quy djnh chung

CO'c~u d~n dong quay 113 cO' c~u o~ quay ket cau tren clla c~n trl,lc. CO' c~u d~n oong
quay phai co kha nang khai dong va dCrngem v6'i muc gia t5c va giam t5c co th~ ki~m
soat.

2 80 b@ngiO' quay

CO' cau d~n dong quay phai oU'qc thiet ke v6'i 00 b@nva kha nang oll o~ giO' c~n trl,lc
va SWLH oung vi tri o6i v6'i m9i ban kinh va chl@udai c~n trong nhO'ng tinh hu6ng ket
hqp tai dQng (FL) khac nghi$t nhat, chuy~n oong clla ket c~u 00, 00 nghieng, va oi@u
ki$n gio nhU' oU'qc chi ra 6' ml,lC 2.3 d5i v6'i m9i trU'ang hqp oang hO<;itoong ho~c
khong ho~t dong v6'i c~n tn,lc khong dU'qc c5 oinh.
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3 D~n dong quay
CO'cau d~n dong quay phai dU'Q'cthi~t k~ d~ quay c~n tn,lc va SWLH v&i chuy~ndong
clIa k~t cau dO',do nghieng va di~u ki$n gio nhU'dinh nghTat~i ml,l,c2~3(khong co Cv

va tai dong tu tau dich vl,I). CO'cau quay cOng phai dU'Q'cthi~t ke de quay c~n tryc
trong di~u ki$n khong h6~t dong v&i c~n trl,lc khong dU'Q'cc6 dinh & tr~ng thai khac
nghi$t nhat. Vi$c quay co th~ la h$ s6 gi&i h~n khi tinh toan SWLH c~n tn,lc nhU'ma ta
t~i 2.6.1.1.

4 Phanh tay

(1) Phanh co kha nang giCPca 2 hU'&ngphai.dU'Q'cI~p d~t d~ ki~m soat SI,J'dich chuy~n
clla k~t cau quay phia tren trong trU'ang hQ'pk~t hQ'pchuy~n dong clla k~t cau dO'va
tai SWLH kh~c nghi$t nhat nhU'djnh nghTat~i ml,lC2.5.4.1.(2) va trU'ahg hQ'pkhang
ho~t dong v&i c~n trl,lc khong dU'Q'cc6 dinh trong di~u ki$n kh~c nghi$t nhat nhU'dU'Q'c
li$t ke t~i ml,lC2.3 nhU'ngkhang lam ch~m qua trinh quay clla k~t cau quay phia tren
trong qua trinh v~n hanh c~n trl,lc.

(2) Phanh nay phai dU'Q'cki~m soat b&i ngU'ai di~u khi~ri t~i khu vl,J'cdi~u khi~n va
phai co c6i<ha' nang giCP& vi tri c~n thi~t ma khong ~n co sl,J'-can-thi$pclla ngU'ai
di~u khi~n.

(3) N~u phanh clla cO'cau quay la lo~i tl,J'dong, vi$c chuy~n c~n di~u khi~n v~ vi tri
trung I~p khong lien quan d~n phanh theo cach chtin dot ngot chuy~n dong quay.
Khong SLrdl,lng phanh tl,J'dong cho cO'cau quay khong co kha nang giam t6c ki~m
soat.

5 Phanh ma sat dong

Co th~ I~p phanh rna sat dong d~ dung, giCPhotic lam ch~m chuy~n dong quay clla
ph~n k~t cau quay phia tren. N~u dU'Q'cI~p dtit, phanh dU'Q'cki~m soat b6'i ngU'ai di~u
khi~n t~i khu VI,J'Cv~n hanh. Phanh cOng phai dap (rng yeu c~u v~ Il,J'cgiCPt~i ml,lC
2.5.4.1.(3). Phanh tay va phanh ma sat dong co th~ cung lo~i v&i hai phU'O'ngphap
di~u khi~n.

6 CO'cau ham quay tuy chon

N~u ngU'ai mua yeu c~u, mot thi~t bi nh~m ki~m soat SI,J'di chuy~n ella k~t cau phia
tren clla c~n trl,lc trong tr~ng thai khong ho~t dong t~i mot hotic nhi~u vi tri c6 dinh (do
ngU'aimua quy~t dinh) co th~ dU'Q'ctrang bj.

Ml,lcdich clla thi~t bi nay la ho~t dong nhU'mot thi~t bi th(r cap, dl,J'tru nh~m ngan c~n
trl,lc quay trong cac di~u ki$n mai trU'ang va chuy~n dong clla boong, nhU'ngkhang
dU'Q'cSLrdl,lng trong qua trinh v~n hanh c~n trl,lc ho~c d~ dam bao neo giCPc~n trl,lc
trong di~u ki$n mU'abao. No phai dU'Q'cthi~t k~ theo cac thong s6 thi~t k~ 6' Bang 2
d6i v&i c~n trl,lc trong tr~ng thai khang hOc;1tdong va c~n trl,lc khong dU'Q'cc6 djnh.

2.5.4.2 Mam quay

Mam quay la bQph?n k~t n6i giCPak~t cau ph~n tren quay cua c~n tn,lc va b~ dO'.B9
ph~n nay cho phep c~n trl,lc quay va chiu cac phan Il,J'cmo men, tn,lc va ban kinh gay
ra trong qua trinh v~n hanh c~n trl,lc. Mam quay co th~ la mam dO'bi C~U,bi dOahotic
con Ian moc. Mam quay phai phu hQ'pv&i cac quy dinh dU'&iday.
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Thh~t k~

(1) Quy dinh chung

Cac h~ s6 dLPQ'cneu trong ml,JC2.5.4.2.1.(2) d~n 2.5.4.2.1.(6) dLPQ'cSLr dl,Jng d~ xac
dinh Sl)' phu hQ'pclIa mam quay.

(2) Tai trc;mglam vi~c tren mam quay

Sl)' k~t hQ'p clIa cac phan Il)'c d6ng thai tren vanh mam quay phai dLPQ'ctfnh toan SLr
dl,lng cac tai trQng gay ra bai tai trQng h~ s6 (FL) clIa c~n trl,JC,trc;mg ILPQ'ngban than
c~n trl,Jc,Sl)' chuy~n dong clIa c~n trl,Jc,dO nghieng c~n trl,Jc,goc sidelead va cac di~u
ki~n moi trLPang nhLPxac dinh trong mvc 2.3.

- Mo men I~t (k~t hQ'p m~t ph~ng ben va trong m~t ph~ng clIa thanh c~n), va

- Ll)'c dQCtrl,Jc.

DLPaicac phan Il)'c tren tac dong d6ng thai, khong cho phep VLPQ'tqua kha nang chiu
h,l'ctTnh clla vanh mam "quay. f)i~u nay nh~m dam baa khong co Sl)' lun 16m tren cac
bo ph~n Ian trong vanh mam quay trong qua trinh v~n hanh.

NhO'ng tai trQng nay co th~ xay ra d6ng thai va tc;lo'ra (Pngsu~t Ian nhM tt?i mam quay
va cg.n dLPQ'ccac nha san xuM mam quay SLrdVng d~ tfnh toan tu6i thQ va Sl,l'moi clla
mam quay.

(3) Tu6i the;>clla mam quay

Cac bo ph~n chiu chu ky (Png suM I~p It?i phai dLPQ'cthi~t k~ d~ chiu dl)'ng dLPQ'cSl)'
xu6ng c~P va Sl,l'moi clla k~t c~u. v~can ban tu6i b~n moi dLPQ'ctfnh toim clla k~t c~u
phai Ian hO'n tuoi the;>mai man ti~p xuc Ian nhLPdinh nghTa trong ABMA 9 cho mam
quay bi cg.u; ABMA 11 cho mam quay bi dOa; ho~c ISO 281 (n~u thfch hQ'p).

(4) Moi trLPang lam vi~c

Mam quay ch6ng ma sat phai dLPQ'Cngan nhi~m b~n tLr moi trLPcyngben ngoai va moi
trLPang bi~n.

(5) Tieu chu~n giai ht?n b~n d6i vai cac bu long lien k~t vanh mam quay

Tieu chu~n thi~t k~ bu long lien ket vanh mam quay dLPQ'cSLrdVng d~ ngan ch~n Sl)'
chia tach ph~n b~ vai c~n trl,JcdLPQ'cquy dinh nhLPsau: Lrng su~t trnh toan Ian nh~t
phai b~ng ho~c th~p hO'n dQ b~n keo tai hc;lnt6i thi~u clla v~t Ii~u. Lrng suM trnh toan
phai dl)'a tren phan Il)'Cgay ra bai 3,75 I~n FL, vai trQng ILPQ'ngban than clla c~n trl,Jc,
chuy~n dQng clla c~n trl,Jc, do nghieng c~n trl,Jc, Il,I'c offlead va sidelead va cac tac
dQng clla moi trLPang nhLPdLPQ'cxac dinh tc;liml,Jc2.3. Phl,JIl,JcE.5 clla Tieu chu~n API
2C cung c~p phLPO'ngphap tfnh mau cho cac k~t cau mam quay dien hinh va cac bu
long lien k~t clla chung.

Tai trQng (Ib) do tai tre;>ngben ngoai len bu long mam quay ch!u tai n~ng nh~t dLPQ'Cxac
djnh nhU' sau:
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Trong 00:

M : la phan h,l'crno men I~t, tinh b~ng ft.lb;

H : la phan h,l'cdQc tn,lc, tinh b~ng Ib;

Db : la dU'ang kinh vong chia clIa bu long lien k~t mam quay, tinh b~ng ft; va

Nb : la s6 1U'Q'ngbu long lien k~t.

Tai trQng Pb khong dU'Q'cVU'Q'tqua di~n tich ling suat keo bu long nhan v&i cU'ang dQ
keo bu long. Ca hai bu long (bu long trong va ngoai) phai thea man yeu c~u nay.

Cong thlic (34) la xap xi clIa tai trong len bu long chiu tai I&n nhat co th~ bi anh hU'ang
boi k~t cau c~n tn,lc va thi~t k~ marn quay. Gia oinh r~ng dQ I~ch k~t cau c~n tn,lc
khong gay ra tai trong tang' them len bu long, m~t phc1ngI~p bu long la song song v&i
nhau, bu long co tai trQng d~t trU'&c 06ng nhat theo quy chuan clla nha san xuat va
dU'ang kfnh vong bu long tU'O'ngd6i g~n v&i dU'ang kinh vong bi ho~c dU'ang ranh Ian.
Nha san xuat c~n tn,lc co trach nhi~m xac nh~n cong thlic tren la phu hQ'p cho thi~t k~
c~n trl,lc va rnam quay Cl,lth~.

(6) Tieu chuan dQb~n t&i hc;inclIa vanh mam quay, cac bQ ph~n con lan, con Ian moc .

Tieu chuan dQ b~n t&i hc;inclla vanh mam quay, cac bQ ph~n con lan, con Ian moc
trong rnam quay dU'Q'cSLrdl,lng d~ ngan ch~n Sl,l' chia tach giO'a ph~n b~ va c~n trl,lc
nhU' sau: (Pngsuat tinh toan I&n nhat phai b~ng ho~c nhe hO'ndQ b~n keo t6'i hc;inthl,fc
tl! nhe nhat clIa v~t Ii~u. O'ng suat tinh toan phai dl,l'a tren phan Il,I'Cgay ra boi 3,75 I~n
FL, v6'i trong 1U'Q'ngban than c~n trl,lc, chuy~n dQng clla c~n trl,lc, dQ nghieng clla c~n
trl,lc, Il,I'cofflead va sidelead va cac tac dQng moi trU'ang nhU' dinh nghTa tc;iiml,lc 2.3.

£>Qb~n t6'i h9n Pn (Ib) clla bQph~n y~u nhat clla mam quay phai thea man:

4xM
~=---H

Dr
(35)

Trong do

M : la phan Il,I'cmo men I~t, tinh b~ng ft-Ib;

H : la phan h,l'cdoc trl,lc, tinh b~ng Ib; va

Dr: la dU'ang kinh bQph~n tU'O'ngling v6'i Pn, dU'Q'ctinh b~ng ft.

Nha san xuat mam quay phai cung cap thong s6 dQ b~n t6'i hc;inPn cOng nhU' dU'ang
kinh Dr d6i v6'i bQ ph~n yl!u nhat. Phl,l Il,Ic E.5 clla Tieu chuan API 2C cung cap
phU'O'ngphap tinh m~u cho cac 10c;iimam quay di~n hinh va cac bu long clla chung.

2 £>~ctinh v~t li~u

(1) Quy djnh chung

V~t Ii~u mam quay phai dap (Pngyeu c~u clla ml,lC2.9.1.8.

(2) Han

Vi~c han d~ lien kl!t vanh marn quay dU'Q'cSLrdl,lng d~ ngan ch~n vi~c chia tach ph~n
b~ va c~n trl,lc phai dap (PngnhO'ng yeu c~u tc;iiml,lC2.9.2.5.
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3 U~p d$t

(1) 8(> phang va hoan thi$n m$t phang

Yeu cau v~ d(> phang va Sll hoan thi$n m$t phang dU'Q'cxac djnh b&i nha san xu~t
mam quay can dU'Q'Cap dl,mg cho ca m$t phang ti~p xuc clla ket c~u phfa tren quay
clla can trvc va mam quay va b~ m$t tiep xuc clla b$ vai mam quay.

(2) 8(> I$ch clla b$ d6'

D(> I$ch Ian nh~t trong di~u ki$n chiu tai phai nam trong giai h,;m quy djnh b&i nha san
xu~t mam quay.

(3) 8(> h& mam quay

Neu mam quay 180 lo~i mam bi cau ho$c bi dOa, d(>h& cho phep trU'ac khi bi dU'Q'cthay
the va phU'O'ngphap do d(>h& phai dU'Q'cquy dinh trong s6 tay hU'ang dan clla nha
san xuM. .

(4) 8(> I$ch dU'cmg bi Ian

Neu mam quay 180 lo~i mam con Ian moc, thi ket c~u phai di~u chTnh dU'Q'ckhe h&. Khe
h& clio phep va phU'O'ngphap di~u chTnhphai dU'Q'cquy dinh trong s6 tay hU'ang dan
can trvc.

4 Bu long ren

Bu long ren dU'Q'CSLrdVng d~ lien ket mam quay vai b$ d6' ho$c ket c~u phfa tren phai
tuan thll cac yeu cau dU'ai day.

(1) Khoang cach bu long

Cac bu long ncSiphai dU'Q'cd$t & khoang cach d~u nhau tren dU'ang tron I~p rap 360°.
M(>tbu long co th~ be qua khi I~p rap mam quay. Nha san xuM can trvc co th~ I~p cac
bu long & khoang cach khong d~u nhau n~u phan trch ket du ho$c SLrdvng may do
bien d~ng vai can trt:JCmau dU'Q'cthllc hi$n d~ dam bao tinh tr~ng nguyen v~n Clla cac
mcSincSibang bu long.

(2) Tu6i b~n moi

Tuoi b~n moi clla m6i~n6i bang bu long ren phai dU'Q'Ctfnh toano Vi$c trnh toan S8
dU'Q'ccung c~p cho ngU'ai mua mam quay.

(3) 8~c tfnh v~t Ii$u '

V~t Ii$u SLrdVng trong bu long ren phai dap ung yeu cau t~i mvc 2.9.1.6.

(4) Muc d~t ung suM trU'ac

Cac bu long phai dU'Q'cd~t Crngsu~t trU'ac & muc do ngan ngLPagiam gia tai trU'ac tC;1i
bu long chju tai Ian nhM trong di~u ki$n SWLH x Cv d~t Ian nh~t. Muc gia tai trU'ac
vTnh CLrUphai dU'Q'cxac dinh b&i nha san xu~t can tn.)c nhU'ng khong dU'Q'cvU'Q'tqua
80% giai hC;1nchay clla vc;3tli$u lam bu long.

(5) D~u hi$u tren bu long

ChTsCrdvng nhO'ng bu long dU'Q'cdong d~u vTnhcCrughi thong tin v~ nha san xu~t va
ky hi$u xac dinh chM 1U'Q'ngtheo Tieu chu~n SAE, ASTM, ho~c ISO.

(6) HC;1nche quay
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Ch6t khong ti~p c~n d~ ki~m tra se hc;mch~ chuy~n dQng quay mQt cach chll dQng
bang cac cong Cl,Jkhong dU'Q'Clap c6 dinh.

Thi~t bj dQng h,rc

Quy dinh chung
Thi~t bi dQng h)'c bao g6m dQng cO' d~n dQng va cac h~ th6ng phl,JtrQ' clla no, baa
g6m thi~t bi ngat dQng II)'Cva h~ th6ng kh6'i dQng.

Phan c~p thi~t bi dQng Il)'c

Yeu cau t6i thi~u ve cong su~t clla thi~t bi dQng Il)'c phai dU'Q'cthi~t I~p d~ d~t dU'Q'c
t6c dQ moc yeu cau t6i thi~u Vhmin (xem 2.3.4 and 2.3.4.5.2) khi nang tai dinh mLrc
tU'O'ngLrng. Ty I~ dQng Il)'c co th~ bi anh hU'6'ng dang k~ b6'i cac ho~t dQng dong thCri
(nang, thay d6i tam v6'i, quay) dU'Q'cyeu cau b6'i chll thi~t bi. Ngoai cac anh hU'6'ng
clla ha~t dQng d6ng thCri, hi~u su~t clla thi~t bi dQng II)'Cva cac bQ ph~n thllY Il)'c phai
dU'Q'ctfnh toan khi xac dinh cong su~t dQng Il)'c.

8Qng cO'xa ng

8Qng cO'xang khong dU'Q'cphep SLrdl,Jnglam dQng cO'dan dQng.

8Qng cO'dan dQng khf nen

Khong dU'Q'c phep SLrdl,JngdQng cO'd~n dQng ch~y bang khf ho~c cac h~ th6ng phl,J
trQ' SLrdl,Jngkhf gas de chay lam nhieln Ii~u.

2.5.5.2 H~ th6ng xa clla dQng cO'd6t trang d~n dQng

1 Be;>ph~n giam thanh ngan tia ILra

Be;>ph~n xa dQng cO' phai dU'Q'ctrang bi be;>ph~n giam thanh ngan tia ILra.

Ong xa
Ong xa pha dU'Q'cgan ben ngaai bu6ng de;>ngcO'va xa theo hU'6'ng cach xangU'Crj dieu

khi~n.

Baa v~ h~ th6ng xa
T~t ca h~ th6ng xa phai dU'Q'cbaa v~ 6' nhCl'ngkhu VI)'Cti~p xuc v6'i con ngU'Critrong
khi dang thi hanh nhi~m Vl,J.

2.5.5.3 Ket nhien li~u

2.5.5

2.5.5.1

1 c6 n~p va nap ket nhien liE;lU

Binh nhien li~u phai co c6 n~p va nap dU'Q'Cthi~t k~ d~ ngan nhiem b~n nhien liE;lutCr
ben ngoai. Nap thao dU'Q'c(n~u co) se dU'Q'cn6i bang day v6'i bJnh.

2 La xa ket nhien Ii~u
T~t ca cac bJnh nhien liE;ludeu phai co 10 xa. Lo xa dU'Q'Clap nham thaa nhien IiE;lUdU'6'i
mLrc I~y nhiem li~u.

2.5.5.4 Phan c~p khu VI)'Cnguy hi~m

NgU'Crimua phai xac dinh v6'i nha san xuM ve phan lo~i khu Vl)'Ct~i do can tn,JcdU'Q'C
lap d~t. ViE;lCphan lo~i se xem xet thanh can me;>tcach rieng reoViE;lcphan lo~i can xet
.d~n viE;lcSLrdl,Jng t~m thCri di$n Uch cOng nhU' trang thi~t bi dU'Q'Clap d~t lau dai. Tieu
. chu~n API 500 ho~c API 505 dU'Q'cSLrdl,Jngd~ xac dinh phan la~i khu VIlC nguy hi~m.
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2.5.5.5 q~ch Iy ngu6n phat ILrava b~ m~it bi dot n6ng

1 Thi~t bi di$n

T~i khu VIlC nguy hiem, cac h$ thong di$n c~n tuan thu quy chu~n dU'Q'ccong nh~n
nham lo~i b6 nguan phat ILra. Cac quy chu~n dU'Q'ccong nh~n gam NFPA 70, API
14F, IEEE 45, and IEC 61892.

2 DQng cO'diesel va thi~t bi cO'khf

Cac b~ m~t n6ng > 4000 F (vi dl,l: h$ thong xa cua dQng cO') phai dU'Q'c bao v$ de
khong ti~p xuc v6'i dung dich hydrocarbon (nhien Ii$u, d~u) khi bi tran ho~c r6 rT.

Cac b~ m~t n6ng > 7250 F (vi dl,l: ong va tua bin xa cua dQng cO') phai dU'Q'cbao v$
tranh vi$c Uch tl,l khi hydrocarbon. .

T~i cac khu VIlC nguy hiem, Cac b~ m~t n6ng > 7250 F c~n dU'Q'ccach Iy, lam mat va
baa b$ b6'i cac thi~t bi khac.

2.5.5.6 Kh6a ng~t 10 thong gi6 dQng cO'diesel

DQng cO' diesel phai dU'Q'ctrang bi thi~t bj d6ng 10 thong gi6 trong trU'6'ng hQ'p dQng cO'
diesel thll'a nhien li$u.

I

..

2.6
2.6.1

Tai dinh mLPc

Quy dinh chung

Tai dinh mLPcphai dU'Q'cthi~t I~p ooi v6'i nang tren cong trinh bien (c~n trl,lc chi ho~t
dQng nang h~ trong ph~m vi tren m~t boong cua gian va tau nO'ic~n trl,lc dU'Q'cI~p d~t)
va nang ngoai cong trinh bien (can trl,lc nang h~ tll' va t6'i tau dich VI,I). Khi khong c6
chuyen dQng tU'O'ngdoi giO'a tai va cfm trl,lc, tai trQng dinh mLPCkhi nang ngoai cong
trinh bien c6 the bang v6'i khi nang tren cong trinh bien. C~n trl,lc tren cong trinh phai
chiu nhi~u tai trQng khac nhau do tac dQng cua moi trU'cmg nO'i chung ho~t dQng, bao
g6m tai trQng theo phU'O'ng thang dLPng,tai trQng offload, sideload, tai trQng gi6 va
nhi~u lo~i tai trQng khac. Cac tai trQng tac dl,lng nay phu hQ'pkhi tfnh toan can trl,lc tren
cac cong trlnh bien co dinh khi nang ngoai cong trinh bien, va phu hQ'p hO'n khi tinh
toan nang tren cong trinh bien va ngoai cong trinh bien doi v6'i cac can trl,lc I~p d~t
tren cac gian n6i va tau. Cac quy dinh trong Quy chu~n nay v~ d~nh-mLPc,tai cua can
trl,lc khong bao gam tM ca cac di~u ki$n va cac vi tri I~p d~t can trl,lC, d~c bi$t doi v6'i
cac c~n trl,lC I~p d~t tren cac gian n6i va tau. NgU'6'i mua va nha cung cap phai xac
dinh cac di~u ki$n ap dl,lng cho cac cong trinh bien CI,Ithe va xac oinh tai dinh mLPCan
toan cua can trl,lc va cac gi6'i h(~mho~t oQng cho phu hQ'p.

Doi v6'i cac can trl,lc I~p d~t tren gian noi va tau, phai lU'u y o~n tai dinh mLPCcua can
trl,lc, phai dU'Q'cthi~t I~p khi xet d~n chuyen dQng cua tau CI,Ithe va' vi tri I~p d~t can
trl,lC tren tau. PhU'O'ngphap tinh toan theo tau CI,Ithe 113 phu hQ'p khi xac dinh tai dinh
mLrc cua can trl,lc vi phU'O'ngphap nay cung cap cac danh gia tot nhat v~ nhO'ng'tac
dQng cua gian n6i va tau doi v6'i tai dinh mLrc trong cac oi~u ki$n ho~t dQng xac dinh.
PhU'O'ng phap tau CI,Ithe yeu cau chQ tau va gian phai cung cap o~y du cac thong tin
de xac dinh chuyen dQng va gia toc cua can trl,lc trong cac di~u ki$n ho~t dQng yeu
c~u. Cac thong tin yeu cau dU'Q'cneu trong Phl,l Il,Ic B cua Tieu chu~n API 2C. Trong
tfU'ang hQ'p khong c6 thong tin nay, phU'O'ng phap chung doi v6'i tinh toan thi~t k~
chuyen dQng.va gia toc dU'Q'cxac dinh te;timl,lC2.3 dU'Q'cap dl,lng oe thi~t I~p phu hQ'p
v6'i cac kieu gian n6i va tau khac nhau.
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PhU'O'ng phap djnh muc dQng ke thll'a dU'(;ycap dl,lng d6i vai cac can trl,lc tren 9ac
cong trinh bi~n la phU'O'ng phap tfnh toan theo Quy chu~n cO. PhU'O'ng phap nay SLr
dl,lng mQt h~ s6 dQng c6 dinh b~ng 2 cho ho~t dQng nang tn3n tau dich VI,Ima khong"
xet den cac g6c offlead, sidelead ho~c gi6. Ml,lc dfch clla phU'O'ng phap nay la xac djnh
tt~i dinh muc clla cac cAn trl,lC tren cac cong trinh bi~n c6 dinh trong di~u ki~n tTnh,
trong d6 chuy~n dQng tU'O'ngd6i clla tau dich VI,Ivai gian dU'Q'cgiai h~n b&i cac thiet bi
ch~ng bUQc ho~c thiet bi khac. Vi phU'O'ng phap dinh mCl'c ke thll'a khong xet den
chuy~n dQng clla ket cau dO', dQ nghieng, chuy~n dQng clla tau dich VI,ICI,Ith~, ho~c
di~u ki~n clla gi6, do d6 phU'O'ngphap nay khong dU'Q'ckhuyen khfch SLrdl,lng tren the
giai va phU'O'ngphap nay khong dU'Q'cap dl,lng d6i v6'i cac can trl,lc lap tren gian noi va
tau dU'ai bat ky di~u ki~n nao.

2.6.1.1 Tai dinh mCl'cclla can trl,lc

Ml,lc dfch clla cac quy dinh nay la t~t ca cac bi~u dO tai dinh mCl'c phai th~ hi~n tai
trQng lam vi~c an toan (SWL), nang va quay can trl,lc tuan theo cac di~u ki~n lap d~t
CI,Ith~, trong cac di~u ki~n CI,Ith~ ma bi~u dO dU'Q'cap dl,lng. Neu t6c dQ t6i thi~u clla
m6c c~u khong thea man quy dinh trong ml,lC2.3.4.5.(4), thi tai dinh mCl'cS8 khong xac
dinh d6i vai chi~u cao s6ng tlnh toan rieng. Do d6, tai trQng lam vi~c an toan (SWL)
theo bi~u d6 phai thea man t6i thi~u theo cac quy dinh sau:

1 Tai trQng Ian nhat tac dQng len cac bQ ph~n ket cau (ngo~i trCrCQtva b~ dO' clla can
trl,lc) ma khong VU'Q'tqua ung suat cho phep tren tat ca cac bQ ph~n theo quy dinh t~i
ml,lC2.4.1 khi can trl,lc phai chiu dOng thai tai trQng h~ s6 theo phU'O'ng th~ng dCl'ng,
cQng vai cac tai trQng tac dl,lng do chuy~n dQng clla tau dich VI,I,chuy~n dQng clla gian
va tau, dQ nghieng tTnh clla gian va tau va cac tai trQng tac dQng do moi trU'ang theo
quy dinh t~i ml,lC2.3;

2 Tai trQng Ian nh~t tac dQng tren trl,l dO'chfnh ho~c phan chan de can tn)c ho~c ket cau
cau ma khong gay ra cac bien d~ng moi cho phep trong ml,lC 2.4.1 dU'Q'cVU'Q'tqua v6'i
tai tU'O'ngtl,J'nhU' ml,lC(a), nhU'ng dU'a them h~ s6 clla chan de trong ml,lC2.4.2;

3 Tai trQng Ian nh~t tac dQng tren day cap nang tai va h~ s6 thiet ke clla day cap phu
hQ'pvai ml,lC2.5.2.2;

4 Tai trQng Ian nh~t tac dQng .tren capo_nangtai,xet den hi~u suat clla pa lang cap v6'i
thiet ke clla nha san xu at d6i vai tai trQng & d~u c~n dU'Q'ctlnh toan theo ml,lC2.5.3.1
ho~c ml,lC2.3.4.4 khi SLrdl,mg phU'O'ngphap dQng ke thll'a.

5 Tai trQng Ian nh~t tac dQng tren day cap nang c~n va" h~ s6 thiet ke clla day cap phu
hQ'pv6'i ml,lC2.5.2.2;

6 Tai trQng Ian nhat tac dQng tren day cap cU'O'ng (cap treo) clla cAn phu hQ'p vai ml,lC
2.5.2.2;

7 Tai trQng lam vi~c an toan Ian nhat tae dQng tren cap nang can, xet cac xet den hi~u
suM clla pa lang cap vai thiet ke clla nha san xuat khi tlnh toan cap nang c~n thea
ml,lC2.5.3.1

8 Tai trQng Ian nhat tac dQng len mam quay theo quy dinh trong ml,lC2.5.4.2.1;

9 Tai trQng Ian nh~t tac dQng len cO' cau quay theo quy dinh trong ml,lC2.5.4.1.2 va ml,lC
2.5.4.1.3;
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10 Tal trQng lam vi~c an toan Ian nh~t tac dQng len xy lanh 6ng 15ng, g~p va xy lanh nang

c~n theo quy dinh t~i ml,JC2.5.3.3.

Cong b6 "Bieu d5 tai" b~ng tal dinh muc SWL se b~ng SWLH trCr di trQng 1U'Q'ngclIa
moc c~u.

2.6.1.2 Tai djnh muc nang ngU'6'i

D6i v6'i nang tren cong trinh bien, tai dinh m(Pc nang ngU'6'i phai khong vU'Q'tqua 50%
SWL tU'O'ng(Pngv6'i moi ban kfnh ho~t dQng clla c~n trl,Jc.

D6i v6'i nang ngoai cong trinh bien, tai djnh m(Pc nang ngU'6'i phai khong vU'Q'tqua
50% SWL tU'O'ng(Pngv6'i moi ban kfnh hoc;!tdQng clla c~n tn,lc va chi~u cao clIa song.

LU'CYinang ngU'6'i phai dU'Q'cxem nhU' mQt ph~n clla taL

2.6.1...3 C~n trl,Jctrong di~u ki$n khong ho~t dQng

Ml,Jc2.3.5 xac dinh cac 10c;!itai ma c~n tn,lc phai chiu khi khong lam vi$c. Cac c~n trl,Jc
phai dU'Q'cthi~t k~ de chju dU'Q'ccac tai trQng ma khong vU'Q'tqua muc (Pngsu~t cho
phep va cac h$ 56 an toan cho phep dU'Q'cxac dinh trong cac ph~n tU'O'ng ung clla
Quy chu~n nay.

2.6.2 Tai dinh m(Pcva bieu d6 thong tin

2.6.2.1 Bieu d6 tai djnh muc

0'

I•.

'.

1 NQi dung clla bi~u d6

Bieu d6 tai djnh muc (lam b~ng v~t Ii$u co dQ b~n lau) b~ng cac chO' va ky tl,l' ra rang
phai dU'Q'ctrang bj tren moi c~n trl,Jcva phai dU'Q'Cgan c6 dinh tren c~n tn,lc a vi trf de
ngU'6'i di~u khien de quan sat. Bieu d6 phai bao g5m cac thong tin sau:

(1) Tai dinh muc tc;!icac ban kfnh lam vi$c clla moc, khong dU'Q'cvU'Q'tqua 5ft (2m), va
tU'O'ng (Png v6'i goc nghieng c~n so v6'i phU'O'ngngang d6i v6'i chi~u dai c~n chfnh va
chi~u dai c~n phl,Jo(n~uco)

(2) CO'sa clla djnh m(Pctai phai dU'Q'cneu ra rang va phai phu hQ'p v6'i nhCrng ph~n ap
dl,Jngtrong Quy chu~n nay. Phai bao g6m xac dinh di~u ki$n Cl,Jthe ma bi~u d6 dU'Q'c
ap dl,Jng(Vf dl,l: nang tren cong trinh bien ho~c nang ngoai cong trlnh bien ho~c chi~u
cao song). Bieu d6 phai neu ra SLrdl,lng mQt trong ba phU'O'ng phap de xac dinh tai
dinh m(Pc (phU'O'ng phap tau Cl,lthe, phU'O'ngphap chung ho~c phU'O'ng phap dQng k~
thCra) da dU'Q'cneu trong ml,JC2.3.4

(3) SO' d6 di cap ho~c bieu d6 (chI ra ho~c bieu d5 tai ho~c bieu d6 xem trong hU'6'ng
dan v~n hanh c~n trl,lc Cl,l the) chI dan 56 1U'Q'ngnhanh. cap d6i v6'i moi sO' d6 di day
dU'Q'cSLrdl,Jngtren c~n trl,lc.

(4) API khuy~n nghi t6c dQ nang t6i thieu clla moc khi nang tren tau dich Vl,Jtheo ml,lC
2.3.4.5 [xem cong thuc (6)], ho~c phu hQ'pvai ml,lC2.3.4.4 khi phU'O'ng phap dinh m(Pc
k~ thCra dU'Q'cSLrdl,lng.

(5) Ten gian ho~c tau nO'ibieu d6 tai dinh m(PcdU'Q'cap dl,Jng.

(6) Nha ch~ t~o c~n trl,lc va 56 seri clla c~n trl,lc

(7) Bieu d6 tai se xac dinh tai trQng lam vi~c an toan (SWL) d6i v6'i cac di~u ki$n nang
Cl,lthe clla c~n trl,Jc. Bieu d5 tai se chI ra cac gia trj b~ng 56 d6i v6'i SWL tU'O'ng (Png
v6'i t~t ca' ban kfnh ho~t dQng clla c~n trl,lc. C~n trl,lc se kh6ng ho~t dQng ngoai cac
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di~u ki~n nang xac djnh. Me)tbi~u d6 tai khac co th~ dU'Q'cthi~t I~p d~ xac djnh SWL
clIa c~n tn,Jctrong cac di~u ki~n moi trU'6'ngkhac nhau. Hinh 7 th~ hi~n me)tvi dl,l v~
bi~u d6 tai lam vi~c an toan tU'O'ngung vai ban kinh nang, trong cac di~u ki~n lam vi~c
khac nhau clIa c~n trl,lc.

(8) Tai dinh muc nang ngU'6'iclIa c~n trl,lc phai dU'Q'cneu ra tren bi~u d6 tai d6i vai tAt
ca ban kinh lam vi~c ella c~n tn,.lc.

2 f)anh gia bi~u d6 tai

Bi~u d6 dinh m(Pc tai clla c~n trl,lc se dU'Q'cdanh gia va khac phl,.lcn~u co bAt ky vAn
d~ xay ra sau day:

(1) C~n trl,lc dU'Q'cdi chuy~n d~n me)tdia di~m khac, bao g6m ca nhG'ngnO'itren cung
b~ m~t san ho~c di chuy~n d~n me)tb~ m~t khac hay tau khac.

(2) Chi~u dai clla c~n chinh ho~c c~n phl,l thay d6i,

(3) BAt ky day cap nao dU'Q'cthay th~ b6'i me)tlo~i cap vai de)b~n keo d(Ptth~p hO'n
ho~c tai trong giG' thay d6i ho~c kh6i 1U'Q'ngqua moc can bang dU'Q'Cthay th~ bang
me)tlo~i n~ng hO'n.

(4) Be)isu~t cap thay d6i tren b~t ky day cap dU'Q'cdung cho nang c~n, nang chinh,
nang phl,Jtha d6i.

(5) B~t ky di~u ki~n trong danh ml,JCph~n phl,JIl,JcA clla Tieu chuan API 2C bi thay d6i
vai b~t ky trU'6'nghQ'pnao cOnglam giam de)b~n va giam hi~u su~t clla c~n trl,Jc.

(6) H~ th6ng di~n, thuy IItc ho~c nang 1U'Q'ngclla h~ th6ng chuy~n de)ngchinh bi thay
d6i se lam giam v~n t6c va suc keo clla c~n trl,Jc

(7) C~n trl,lc dU'Q'cgiam djnh muc.

2.6.2.2 Bang thong tin tren c~n trl,Jc

Ngoai bi~u d6 tai, me)tbang thong tin vai ch(pra rang d~ doc va s6 Ii~u dU'Q'ccung c~p
tren m6i can trl,Jcva dU'Q'ctreo c6 dinh 6' me)tvi tri rna ngU'6'i di~u khi~n d~ dang
quan sat d~ di~u khi~n c~n trl,Jc.Cac bang thong tin phai cung cap dll thong tin dU'Q'c
ph6 bi~n cho vi~c SLr dl,Jngclla t~t ca cac bang x~p h~ng dU'Q'ctham chi~u trong ml,JC
2.6.2.1, nhU'ngkhong giai h~n nhU'sau:

(1) f)~ ph6ng hay canh bao lU'u'I lien quan d~n h~n ch~ clla thi~t bi va nguyen 1'1 ho~t
de)ng;

(2) M6 ta clla cap t6'i chinh, bao g6m chi~u dai, lo~i k~t c~u, va de)b~n keo dlPt;

(3) M6 ta Palang cap phl,l (n~u co) baa g5m ca chi~u dai, lo~i k~t cAu va de)b~n pha
huy;

(4) M6 ta d~m (thanh c~n) Palang cap (n~u co) bao g5m ca chi~u dai, lo~i k~t e~u, s6
1U'Q'ngsQ'iella cap va de)b~n keo dut

(5) M6 ta d~m d6' day (n~u co) bao g5m ca chi~u dai, lo~i k~t cau, s6 1U'Q'ngsQ'iclla .
cap va de)b~n keo dlPt

(6) Hanh trinh moc Ian nhM clla moc chinh cho tM ca cac lo~i ki~u chang (s5 1U'Q'ng
day);

(7) Hanh trinh moc Ian nh~t clla moc phl,.l(d~u moc);
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(8) San kfnh moc 1o,! nh8t va toi thieu cho cac moc chfnh theo mLrc quy dinh dU'Q'c
khuy€m cao SI! dl,Jng;

(9) San kfnh moc Ian nhat va toi thieu cho cac moc phI.! theo mLrC quy djnh dU'Q'c
khuy~n cao SI! dl.!ng;

(10) Toc dQ Ian nhefitclla moc chinh doi vai vi trf moc khi nang tren tau dich VI.!va gian
va tau trang di~u ki~n hOl;itdQng doi vai tefitca sa 66 di cap (so nhanh 'cap)

(11) Toc dQ Ian nhefitcho moc phI.! (n~u co) vai vi trf moc d~t & dQ cao clla thuy~n ban
d~u len tren san tau ho~c xuong thung chLra trang di~u ki~n hOl;it dQng doi vai tat ca
cac kieu ch~ng bUQc.

(12) Ghi chu ho~c chi dan lien quan d~n vi~c SI! dl.!ng befitky thi~t bj khan cap tai ban
phat hanh (n~u co); va

(13) Ghi chu ho~c chi dan lien quan d~n cac hOl;itdQng ella befitky thi~t bi bao v~ qua
tai (n~u co) .
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Hinh 7 - Bi~u dBtai dinh mLPC d6i v6'i cae di~u ki~n v~n hanh khac nhau

2.7 Cac di~u J<i$nqua tai toan bQ

2.7.1 Quy djnh chung

Cac dO'nvi (rng su~t va h$ s6 thi~t k~ dU'Q'cSLrdl,mg trong chuyen mt,lCnay d~ thi~t
I~p tai trQng lam vi$c an toan trong di~u ki$n binh thU'cmgS8 khang th~ ngan dU'Q'cSI,J'
c6 b~t ng6' xay ra trong mQtdi~u ki$n qua tai tang hQ'p (Vi dl,Jmoc c~n trl,Jccua mQt
chi~c tau nay b~t ng6' moc vao moc can trl,Jccua mQtchi~c tau khac). Hong hoc thi~t
bi la nguyen nhan chu y~u gay thU'O'ngtich cho con ngU'6'i.Ml,Jcdfch clla chuyen ml)C
nay do la khu VI,J'Cdi~u khi~n hOl;itdQngcua ~n trl,JcJuantuan theo cac nguyen tac va
phai gan k~t v6'i cac thi~t bi khac nO'ima can trl,JcdU'Q'Clap d~t.

2.7.2 Tfnh toan cho cac trU'6'nghQ'phong hoc
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Cac nha san xuat c~n tn).Gphai thl)'c hi$n cac tfnh toan cho cac trU'ang hQ'p hong h6c
. do tai trc;>nglam vi$c cO'ban cua cac bQ ph~n tren c~n tn)c (vi dl,l tay c~n, sa d6 tai, tai
trQng cua d6i trQng, tai trQng tren d~m, tai trQng tren cac gia treo, tai trQng clla xylanh
nang c~n, tai trQng clla khung chan d~, tai tren trl,l d(Png va chan d~, tai trQng si~t khi
I~p rap, va tat ca cac yeu c~u cua cac m6i I~p ghep dU'Q'cxi~t ch~t v6'i nhau). Cac nha
san xuat c~n trl,lc phai xac minh r~ng trong tru'ong hQ'p bi qua tai t8ng hQ'p khong bi
gi6'i hc;mkhi tinh toan cho cac kh6i tai do c6 mQt tai trQng bi~n thien (vi dl,l thuyen bi va
vao nhau), cacthanh ph~n ap dl,lng ho trQ' khu Vl,l'Cdieu khi~n ho?t oQng clla c~n trl,lc
khong pha; la nO'id~u tien bi hong h6c. NhO'ng dieu sau phai dU'Q'cap dl,lng:

(1) NhO'ng tinh toan nay phai gia djnh r~ng day cap khong bi tUQtra tCrtr6ng Palang;

(2) ThCr tl,l' tu~n hoan cua hong h6c phai oU'Q'cxem nhU' la y~u t6 d~u tien gay ra sl,l'
hong h6c cho c~n trl,lc v6'i ph?m vi nho nhat anh hU'ang t6'i tinh an toan ho?t dQng cua
c~n trl,lc.

(3) N~u khu Vl)'Coi~u khi~n dU'Q'cho trQ' theo c~n trl,lc, thi ti 1$tlnh toan hong h6c do tai
trQng cua bat ky y~u t6 ho trQ' khu Vl,l'Cdieu khi~n va y~u t6 d~u tien t6'i khi co hong
h6c phai khong dU'Q'cnho han 1,3 d6i v6'i bat ky ban kinh ho?t dQng nao.

(4) Cac dieu ki$n tai trQng Slf dl,mg cho nhO'ng tinh toan d6 (vi dl,l la gi6, nang cao qua
t~m v6'i, nghieng ngang qua t~m, gia t6c c~n trl,lc) se dU'Q'cxem nhU' tU'O'ngtl)' v6'i qua
trinh tinh toan bi~u d6 qua trinh dO'taL .

dieu ki$n nang thl)'c t~ va tinh tr?ng thi~t bj c6 th~ khac nhau dang k~ giO'a cac dieu
ki$n Iy thuy~t Iy tU'6'ng gia dinh trong qua trinh tlnh toan qua trinh tinh toan hong h6c.
Trong mQi trU'cmg hQ'p tai trQng tinh toan hong hoc nen dU'Q'cSLrdl,lng d~ bi$n minh
cho ho?t dQng thl,l'c t~ cua c~n c~u theo mCrcgi6'i h?n cua tai trQng.

2.7.3 PhU'O'ngphap tinh toan

Tinh toan cac trU'ong hQ'phong h6c phai dU'Q'cxem xet theo can cCrsau day:

(1) Hong hoc do tai d6i v6'i tat ca cac h$ th6ng cap lu6n dU'Q'ctinh b~ng cach nhan tai
trQng o(Ptdanh nghTa v6'i s6 1U'Q'ngday ho trQ' (s6 tao cua cap); cac d~u n6i hay h$
th6ng lu6n day hi$u qua se khong dU'Q'cxem xet;

(2) Hong hoc do tai 06i v6'i tat ca cac thanh ph~n k~t cau thep dU'Q'ctfnh b~ng cach Slf
dl,lng it han clla cac (Pngsuat chay t6i thi~u ho~c dQ ben u6n (n~u c6) 06i v6'i di$n tlch
m~t c~t ngang trl,lc thich hQ'pva cac d~c tfnh "Deo" clla khu Vl,l'Cbi u6n;

(3) Hong hoc do tai d6i v6'i 6c vft ren theo Crngsuat dU'Q'ctinh b~ng cach nhan (Png
suat keo t6i thi~u theo tai Ii$u quy dinh v6'i di$n tfch Crngsuat keo nho nhat

(4) Hong hoc do tai cho m6c hang dU'Q'ctinh b~ng cach nhan tai trQng lam vi$c an
toan cho cac moc v6'i h$ s6 thi~t k~ m6c.

2.7.4 Bi~u d6 cac tru'ong hQ'phong h6c

Cac nha san xuat c~n trl,lc phai cung cap cho ben mua hang cac bi~u d6 tlnh toan cac
trU'ang hQ'p hong do tai clla cac thanh ph~n chinh theo ml,lC2.7.2 d6i v6'i tat cac cac
h$ th6ng lu6n day, ban kinh ho?t dQng trong bi~u d6 dO' taL NhO'ng bi~u do c6 th~
dU'Q'ctrinh bay dU'6'i d~ng bang dO' li$u ho~c dLl'ang cong 00 hQa.

2.7.5 H$ th6ng bao v$ qua tai toan bQ (GOPS) <~~.
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Can tn,Jckhong tuan thll theo 2.7.2.1 va 2.7.2.2 S8 dU'Q'ctrang bi rnQth~ th6ng ho~c
thi~t bi rna S8 phai cung cap h~ th6ng bao v~ tU'O'ngdU'O'ngcho cac bQ ph~n ho trQ'
khu Vl,J'Cdi~u khi~n ho~t dQngclla can tn)c. Thi~t bi nay co th~ b~ng tay ho~c tl,J'dong.
N~u tl,J'dQng, tY I~ giCratai kich ho~t cho cac GOPS va h~ s6 chat tai khong nh6 han
1,5 d6i v6'i ban kinh ho~t dQngbat kyo

2.8 Y~u t6 tac dQngd~n con ngU'6'i- SLPCkh6e, dQan toan va rnoi trU'6'ng

2.8.1 f)i~u khi~n

2.8.1.1 Gi6'i thi~u chung

1 Vi tri
Tat ca quy t~G di~u khi~n trong chu trinh ho~t dQng binh thU'6'ng clla can tn)c phai
dU'Q'cb6 tri d~ ngU'6'idi~u khi~n de dang thao tac trong khu Vl,J'Cdi~u khi~n, khu Vl,J'C
di~u khi~n thU'ang dU'Q'cd~t t~i k~t cau xoay clla can tn,Jc(thong thU'ang dU'Q'cd~t
trong rnQtca bin khep kin), nhU'ngcOngco th~ dU'Q'cdi~u khi~n tCrxa ho~c di dong.

2 Co' ch~ tl,J'dong phl,JchOivi tri
Cac muc di~Likhi~n d6i v6'i dam nang, tai trc;mgnang, tay can va can nang (n~u co) S8
phai tl,J'dQng'phl,JchOiv~ vi tri tam clla chung (mQtcach tl,J'nhien)

3 f)anh dau va So'dO
ChLPCnang va ho~t dong di~u khi~n phai dU'Q'cdanh dau r6 rang va de dang quan sat
dU'Q'Ccha ngU'ai di~u khi~n 0 trong khu Vl,J'Cdi~u khi~n. Co th~ thl,J'chi~n thea cach
danh dau tCrngqua trinh di~u khi~n ha~c qua trinh di~u khi~n dU'Q'cs~p x~p thea mQt
sO'dO.

4 DCrngkh~n cap
Quy dinh nay dU'Q'cthl,J'chi~n cha vi~c dCl'ngkh~n cap cac ho~t dQngclla can trl,Jcboi
ngU'ai di~u kni~n trong khu Vl,J'Cdi~u khi~n.

5 Ha~t dQngdi~u khi~n b~ng chan
Ban d~p di~u khi~n b~ng.chan (nO'icung cap) phai dU'Q'Cthi~t k~ d~ chan clla ngU'ai
v?n hanh S8 khong de dang trU'Q'tra.

G Ll,J'Cva me>men di~u khi~n
Khi di~u khi~n va cac y~u t6 di~u khi~n tU'O'ngung dU'Q'cduy tri mot cach dung cach,
di~u chinh va v~n hanh thea cac khuy~n cao clla nha san xuat, cac ll,J'cva rna men'
can thi~t d~ v~n hanh can trl,Jcn~m trong gi6'i h~n dinh mLPcS8 khong vU'Q'tqua cac

A ).yeu cau sau:
(1) Can di~u khi~n tay - 20 Ib (89 N) va 28 (350 mm) t6ng hanh trinh di~u khi~n.

(2) Ban d~p chan - 25 Ib (111 N) va 10 in. (250 mm) t6ng hanh trinh di~u khi~n.

2.8.1.2 f)i~u khi~n di~n cap

1 Bang di~u khi~n di~n
f)i~ukhi~n cha nguOndi~n cap ha~t dQngblnh thU'ang dU'Q'Cg~n tren Co'cau quay clla
can trl,Jc,phai de dang thaa tac va S8baa gOmcac y sau
(1) Khoj dQngva k~t thuc
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(2) di~u khi~n t6:CdQ.clla dQng cO'd6t trong,

(3) dll'ng I~i ngan SI,1'di chuy€m trong dj~u ki~n kh~n c~p

(4) tn,lc chuy~n chon bi~n mo.

8i~u khj~n di~n tll' xa

8i€lu khi~n di~n c~p hOCiltdQng S8 dLPqcb6 trf thu~n ti~n tren khu VI,1'Cdanh cho di~n
di€lu khi~n tll' xa va bao g5m cac di€lu khoan gi6ng nhLP2.8.1.2.1.

2.8.1.3 Ly hqp dQng cO'

86i v6'i t~t ca c~n tn:Jckhc3'idQng b~ng h~ cO' khf trl,1'ctj~p t6'i cac chLrc nang clla c~n
trl,lc's8 phai SLrdl,lng bQ Iy hqp ho~c thi~t bj khac d~ tach raj Il,1'ctruy€ln. Vi~c ki~m soat
Iy hqp phai dLPqc ngLPai di€lu khi~n thl,1'chi~n mQt cach d~ dang trong khu VI,1'Cdi~u
khi~n.

-'

,

2.8.1.4 Cac hinh thLrc di€lu khi~n c~n trl,lc - Cac mLrc b6 trf ho~t dQng cO'ban

1 MLrc b6 trf ho~t dQng dO'ntrl,lc cO'ban (C~p b6n)

(1) Ph~n nay ap dl,lng b6n mLrc quy LP6'cdi~u khi~n ho~t dQng clla c~n trl,lc. No khong
nen dLPqc hf~u la SI,1'h~n ch~ trong viec SLrdl,lng, ho~c ap dl,lng cac quy t~c di€lu khi~n
k~t hqp, di~u khi~n tl,1'dQng, ho~c bM ky thi~t bj ki~m soat ho~t dQng d~c bi~t khac.

(2) 8i~u khj~n cO' ban dLPqc b6 trf nhLPtrong Hinh 8. Th~ hi~n cac mLrc di€lu khi~n
b~ng tay.

(3) Cac ch~ dQ di~u khi~n cho tM ca cac chLrc nang khac (vf dl,l: tang tr6ng phl,l va cac
van ti~t ILPu)S8 dLPqc djnh vi d~ tranh nh~m Ian khi di€lu hanh va can thi~p v~t Iy.
Khong co gl trong quy djnh nay ngan ngll'a vi~c SLr dl,lng them cac d6i tuqng di~u
khi~n phl,l thuQc VaGcac yeu c~u noi tren.

(4) T~t ca cac mLrc di€lu khi~n hOCiltdQng cO' ban quy dinh t~i Hinh 8 va cac bi~u d6
chLrc nang nhLPtrong Bang 19.

2 MLrc b6 trf ho~t dQng doi trl,lc cO'ban (C~p hai)

(1) Ph~n nay ap dl,lng hai mLrc quy lJ'6'cdi~u khi~n ho~t dQng clla c~n trl,lc. No khong
nen dLPqc hi~u la SI,1'h~n ch~ trong viec SLrdl,lng, ho~c ap dl,lng cac quy t~c di€lu khien
k~t hqp, di~u khi~n tI,l' dQng, ho~c b~t ky thi~t bj ki~m soat ho~t dQng d~c bi~t khac.

(2) di€lu khi~n cO'ban dLPqcb6 trf nhLPtrong Hlnh 10 ho~c Hin~ 11. Th~ hi~n cac mLrc
di€lu khi~n b~ng tay

(3) Cac ch~ dQ di€lu khi~n cho t~t ca cac chLrc nang khac (vf dl,l: tang tr6ng phl,l va cac
van ti~t ILPu)S8 dLPqc dinh vi d~ tranh nh~m Ian khi di€lu hanh va can thi~p v~t Iy.
Khong co gl trong quy djnh nay ngan ngll'a vi~c SLr dl,lng them cac d6i tLPqng dieu
khi~n phl,l thuQc VaGcac yeu c~u noi tren.

(4) T~t ca cac mLrc dieu khi~n ho~t dQng cO' ban quy djnh t~i Hinh 10 ho~c Hlnh 11 va
cac bi~u d6 chLrc nang nhLPtrong Bang 20 ho~c Bang 21.
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£)i~ukhilln £)i~u khilln £)i~u khilln £)i~u khilln £)i~u khilln
quay dm nang phI) nana chinh
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f)U'Q'cquan sat tti gh~ ng6i clla ngU'oi di~u khi~n

Hinh 8 - Ban cAn di&u khi~n cO'ban trong sO'd6 di&u khi~n cAn trl;lc

Bang 19 - Ban cAn di&u khi~n cO'ban v~n hanh cAn trl;lc

ai~u khiAn cAn tn,le v~n hanh

An v~ phia tn.rac la quay v~ phia ~n, quay trid la quay v~
phia phai ella ngU'O'idi~u khilln ho~cquay phai la quay

£)i~ukhilln quay
v~ phia trai clla ngU'O'idi~u khilln

Tam (vi tri trung gian) la quay til do

Keo v~ sau la quay v~ phia xa ~n

Keo v~ phia sau la nang

f)i~u khilln nang phI) Tam (vi tri trung gian) la giCPtai nang

An v~ phiawac la h9
KeDv~ phia sau la nang

£)i~ukhilln nang chinh Tam (vi tri trung gian) la giCPtai nang

An v~ phia wac la h9

KeDv~ phia sau la nang ~n

f)i~u khilln nang ~n Tam (vi tri trung gian) la giCP~n t9i vi tri dll djnh
An v~ phia wac la h9 ~n

C~n 5ng 16ng(N~u I~pd~t
Keo v~ sau la thu ng~n ~n

- Trang bj them mot c~n Tam (vi tri trung gian) la vi tri giCPchi~udai ~n dll dinh
di~u khilln) An v~ phia wac la gian dai ~n
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Bang 20 - Hai can di~u khi&n v~n hanh can trl;lc (Ll;I'a chQn 1)

£)i~u khi~n can tn,Jc v?n hanh

An sang trai la quay trai

£>i~ukhien quay Tam (vi tri trung gian) la quay ttl do

An sang phai la quay ngU'gc Ii;!i ho~c quay phai

C~n 6ng 16ng (N~u lap d~t
Keo v~ sau la thu ngan ~n

- Trang bi them mQt c~n Tam (vi tri trung gian) la vj tri gi(i' chi~u dai c~n dtl djnh
di~u khien)

An v~ phia trncYc la gian dai clIn
Keo ve phia sau la nang

£>ieukt:tien nang phl,l Tam (vi tri trung gian) la gi(i' tai nang

An v~ phia trU'cYcla hi;!.

Keo v~ phia sau 18nang c~n

£>i~ukhien nang ~n Tam (vi tri trung gian) 18gi(i' c~n ti;!i vi tri dtl djnh

An ve phia tr'U'cYCla hi;! c~n

An sang trai la nang

£>i~ukhien nang chinh Tam (vi tri trung gian) la gi(i' tai nang

An sang phai la hi;!

II
i,

£>i~u khien
c~n

,-, Gian dai
~ ) ., can

'ro Quaytrai

1. .
, , Thu ngan

I ) •
',_, can

£)i~u khien
nang phl,l

Hi;!

Nang

Quay phai Nang

£>ieu khien•can
HG1

Nang

£>ieu khien
nang chinh

,
8U'Q'c quan sat tCl'gh~ ng6i cua ngLl'cyjdi€lu khi~n

Hinh 9 - Hai can di~u khi&n cO' ban trong sO' dO di~u khi&n can trl;lc (Ll;I'a chQn 1)
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Bang 21 -Hai cAndi~u khi~n v~n hanh cAn trlJC(llJ'a chQn 2)

£)i~ukhi~n

8illu khi~nquay

can trvc v~n hanh

An sang trai la quay trai

Tam (vi tri trung gian) la quaytt,rdo

An sang phai la quay ngU'Q'c19iho~c quay phai

Keo vll phia sau la nang dm
£>illukhi~n nang c~n Tam (vi tri trung gian) la giCY~n t9i vi tri dl,l'dinh

An vll phia trU'6'cla h9 ~n

Keo vll phia sau la nang

£>illukhi~nnang chinh Tam (vi tri trung gian) la giCi'tai nang

An vll phia trU'6'cla h9

LU'uy : khi trang bj t6'i chinh va t6'i phI,!neng re, mQtnut an Il,I'achQnse dU'Q'cI~pd~t g~n
~n di~u khi~n ben phai. Chi co th~ Il,I'achQn"PhI,!"ho~c "Chinh" khi ca hai ~n di~u
khi~n a vi tri trung gian.

£>i~ukhi~n
quay Quay tnai

£>i~ukhi~n
c~n

H9

Nang

! Quay phai

£>i~ukhi~n
nang
H9

Nang

£)U'Q'cquan sat tCrgh~ ng6i cua ngU'aidi~u khiem
Hinh 10 - Hai cAn di&u khi~n cO' ban trong sO' dB di&u khi~n cAn trlJC(llfa chQn 2)

2.8.2 Cabin va va bQC

2.8.2.1 Quy djnh chung
Theo thl)'c t~, k~t can tn,lc cua cabin va va bQCse bao v$ phan k~t cau may b€mtren,
h~ thOng phanh, h~ thOng Iy hQ'pva khu Vl)'Cdi~u khi~n khai tac dong cua thai ti~t.
N~u nhU'can tn,lc khong co cabin ho~c va bQCd~ bao v~ cho ngU'6'idit\u khi~n, k~t
cau may ben tren, h~ thOng phanh va h~ thOng Iy hQ'pse khong dU'Q'cbao v~ day du
trU'6'cSl)'an man cua moi trU'6'ngbi~n.

2.8.2.2 H~ thOngcua 56

1 Quy djnh chung
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Tat ca cac cLra s6 S8 dU'Q'cI~p kinh an toan ho~c tU'O'ngdU'O'ng.CLPas6 S8 dU'Q'cI~p
d~t a phia trU'ac va hai ben cua cabin di~u khi~n sao cho c6 th~ quan sat phia trU'6'c
va hai ben. T~m nhin v~ phfa tm6'c bao g6m mot ph~m vi thang d(Png du d~ quan sat
vi trf thu c~n va chat tai a tat ca cac thai di~m. CLra s6 phia tm6'c c6 th~ c6 mot phan
c6 th~ de dang g6' b6 ho~c ma ra n~u mu6n. N~u ph~n c6 th~ thao rai, khang gian lU'u
trO' phai dU'Q'ccung cap. N~u ph~n 113lo~i m6' dU'Q'c,n6 phai dU'Q'cbao dam ngan ch~n
vi$c d6ng cLra va '1. Phan dU'6'i cua cLPas6 phia tm6'c S8 c6 mQt tam 1U'6'iho~c thi~t bj
khac d~ ngan ch?n ngU'ai di~u khi~n c6 th~ bj rai. N~u bu6ng lai dU'Q'ctrang bi v6'i mot
cLPas6 tren n6c, mQt 1U'6'isM ho?c thi~t bibao v$ khac nen dU'Q'cb6 tri phia tren cLra
s6 d~ ngan ch?n cac manh v6' rai vao ngU'ai di~u khi~n.

2 C~n g~t nU'6'c va h$ th6ng lam s~ch

N~u theo yeu cua ben mua hang, phai cung cap d~y du h$ th6ng g~t nU'cYccLra s6 va
h$ th6ng lam s~ch cLra s6 theo yeu c~u de dam bao t~m nhin t6t nhat khi nang h~
thanh c~n va chat tai trang qua trinh lam vi$c.

2.8.2.3 CLra ra vao

Tat ca-cac lo~j cLra ra vao khep kin cabin (Io~i cLPatmQ't ho?c cLra quay) S8 dU'Q'ch~n
ch~ Sl,l'va '1m6' cLPaho~c d6ng cLPatrang khi may dang ho~t dQng. Canh cLPati~p giap
v6'i ngU'aj dj~u khi~n, n~u 113lo~i cLPatrU'Q't, S8 tmQ't ra phia sau d~ ma va n~u 113lo~i
cLPaquay, phai ma ra phia ngoai. Cua thoat hi~m t6'i cLra ra vao phai dU'Q'cb6 tri gan
v6'i khu Vl,l'Cdi~u khien nhat.

2.8.2.4 Phl,l ki$n clla cabin

Cac tay n~m thich hQ'p ho~c cac b~c phai dU'Q'cb6 trf d~ thoat hi~m tLr cabin di~u
khj~n t6'i 16i ra khi c~n thi~t. Tay n~m phai dU'Q'ctuan theo tieu chu~n ASSE A1264.1.

2.8.2.5 M~t san va 16idi bo

Nguyen 1'1 cua b~ m~t clla /6i di bo S8 113mQt lo~i ch6ng tmQ't. M~t san ben ngoai (n~u
dU'Q'ctrang bj) phai c6 Ian can theo tieu chu~n ASSE A1264.1. Hai tay vin trung gian
S8 dU'Q'cI~p d?t t~i dia diem ma cac ng6n chan khang b~t buoc. Tat ca cac 16idi va
m~t san SLrdl,lng a khu Vl,l'Cdi~u khi~n phai c6 chi~u rQng t6i thi~u 11330 in. (760 mm),
trLr trU'ang hqp quy djnh b6'i ngLl'ai mua.

2.8.2.6 L6i vao bang thang treo

TrLl'ang hQ'p c~n thi~t de trv.i vao cabin ho?c dich Vl,lyeu cau, mQt cai thang ho?c cac
bLl'cYcphai dLl'Q'cI~p d?t de trui vao cabin va phai phu hQ'p vcYicac yeu c~u clla ALI
A 14.3. TrU'ang hQ'p c~n thi~t, cac khu VI,l'Cmai clla cabin ho?c v6 bQc phai c6 kha
nang d6' trQng 1U'Q'ngclla mot ngU'aj 200-lb (90 kg) ma khang bi bi~n d,;mg vinh vien.

2.8.2.7 MLrc dO6n

MLrc dO 6n cho phep t~i bu6ng lai c~n trl,lc trong Iuc c~n trl,lc dang lam vi$c 113:

T
NE = 90 -16,61 IOg10a (36)

Trang d6:

NE: 113dO 6n cho phep, hi$u dap ch?m dB(A), l6'n nhat 95 dB; va

T : la thai gian chiu anh hLl'ang theo gia ho?c ngay, 4 gia 113t6i thieu.
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Khi hang ngay cU'6'ng oQ phat ti~ng 6n theo hai ho~c nhi~u hO'n cac chu kY phat theo
cac c~p khac nhau, anh hU'ang clla chung dU'Q'cgi6'i hr~lnbai:

C1 Cz C .
T
1
+ T

2
+ ..... + r: < 1. (37)

2.8.3
2.8.3.1

Trang do:

en: la t6ng 56 gi6' ti~p xuc a mLrc oQ ti~ng 6n quy oinh;
Tn : la t6ng 55 gi6' ti~p xuc OU'Q'cphep a mLrc oQ 00.
Canh bao han hQ'pva trang thi~t bi khac

Cac chi bao, canh bao va ngat hanh trinh

Bang 22 cung c~p dinh nghia clla cac chi bao, canh bao va ngat hanh trinh clIa cc1n
tn,lc. MQt 56 la bat buoc; mot 55 la theo Il)'a chQn clla ngU'6'i mua.

--Bang 22 - Chi bao, canh bao va ngAt hanh trinh

Chi baa, canh baa va ng~t hanh trinh Ind Trip AA VA

Ap hlC cua bO'mh~ th6ng thuy hlC X PO PO PO
Nhi~t do cua d~u thuy h!c X PO PO PO
Ap hlC cua M th6ng di~u khi€ln thuy hlC (nllu c6) X PO PO PO
Ap Il,I'ccua h~ th6ng kh6'i dong dong cO'(nllu c6) X PO PO PO
M(Ycchat long thuy Il,I'c(yeu ~u tren ket ch(ya) PO PO PO PO
Ap Il,I'cd~u bOi trO'n dong cO'(nllu c6) X PO PO PO
Nhi~t dO lam mat dong cO'(nllu c6) X PO PO PO
T6c dO dong cO'(nllu c6) PO PO PO PO
Qua t6c dong cO'(nllu c6) PO X PO PO
M(Ycnhien li~u (yeu ~u tren ket ch(ya) (n~u c6) PO PO PO PO
Day cap nang bi trung PO . PO PO PO
Gi&i h?n chJ'&icua m6c nang PO PO PO PO
T6cdo gi6 PO PO PO PO
T6c dQ cua m6c va hLP6'ng PO PO PO PO
LLra va kh6i cua dong cO' PO PO PO PO
Gi6'i h?n quay cua ~n tn,lc PO PO PO PO
Ghi ehu:
Ind = chi bao, AA= canh bao b~ng am thanh, X = bat bUQC,Trip = gi6'i h?n ch(Yc
nang, VA= bao dong nhin thay, PO = hla chQn cua ben mua

2.8.3.2 Trang bi tren thanh cc1n

Cac tieu chi 5au day ap dl,mg cho thanh cc1n

1 BQgi6'i hc;lngoc quay thanh cc1nva thi~t bi ngat dCrngdQt ngQt

BQ phclin gi6'i hGingoc quay thanh cc1nho~c thi~t bi ngat dCrng dQt ngQt 5e dU'Q'clap d~t
tl,l' dong dCrng thanh c~n quay khi thanh c~n nang cao qua goc nang. Ben cGinhdo mot
bQ phclin gi6'i hGingocquay c~n xu6ng thap qua gi6'i hGinho~c dCrng dot ngot cOng co
th~ dU'Q'Clap d~t. ...

66



•.

2

3

4

QCVN 97: 2016/BGTVT

Chong I$t ngU'Q'cve phfa sau

Cac cach d~ dCrng thanh c~n se dU'Q'ccung c~p d~ chong I<iiiSlJ rai ngU'Q'cthanh c~n
trcr l<iiitrong me)tcan gi6 cao ho?c giai ph6ng de)tnge)t cua taL Thi~t k~ cac di~m dCrng
thanh can baa g6m:

(1) Ki~u co dinh ho?c t~m ch~n co duoi dU'Q'c,

(2) Ki~u t~m ch~n c6 th~ h~p thl,.lva d$p

(3) Xy lanh thuy h,rcnang thanh c~n

8~u bit phl,.lse phai h<iinch~ tCrdao Ie)nngU'Q'c.

8anh d~u va ghi nhan

Thanh can, tay c~n, va phan dau bit phai dU'Q'cdanh d~u vTnhvien

Thanh can va chi so tai trQng

Cac chi so dU'Q'cquy dinh nhU'chi ti~t nhU' sau:

(1) G6c thanh can hay chi so ban kinh, phai dU'Q'ccung c~p d~ c6 th~ dQc dU'Q'c tCr
bu6ng lai;

(2) Chi so de)dai cua thanh can, phai dU'Q'ccung c~p d~ c6 th~ dQc dU'Q'ctCrbu6ng lai
cho vi~c thu can vao ong, tnJ khi muc de)tai trQng de)c I$p vai ban kfnh taL

(3) H~ thong chi so tai (LIS) ho?c h~ thong chi so tai va moment (LMIS) dU'Q'cquy dinh
trong Bang 23.

Bang 23 - Thanh can va chi bao tai

Phan e&p ehu ky lam vi~e ella dn trve Moe ehinh Moe phl,l

San xu~t - Gic'mkhoan khong co nguai
Lila chQn Lila ch9n

LIS ho~c LMIS LIS ho~c LMIS

San xu~t - Gic'mkhoan c6 nguai
Yeu c~u Lila ch9n

LIS ho~c LMIS LIS ho~c LMIS

Yeu~u Lila ch9n
Trung binh

LIS ho~c LMIS LIS ho~c LMIS

Yeu~u Lila ch9n
Khoan

LMIS LIS ho~c LMIS

Yeu c~u Lila chQn
Thi cong -

LMIS LIS ho~c LMIS

Kieu chi bao tai:
LIS - H~ th5ng chi bao tai - BuBng dieu khien c~n trt,Jcchi duQ'c trang bj chi bao taL
LMIS - H~ th5ng chi mo men - tai - BuBng dieu khien ~n tl\lC dugc trang bi chi bao tai tren moc, ban kinh tai va SWL
clla c~n tl\lc. H~ th5ng co canh bao am thanh va nhin thay. LMIS phai duQ'c I~p trinh v&i tat ca cac tai djnh mll'c clla
c~n trt,Jc(nang tren cong trinh bien, nang ngoai cong trinh bien va nang nguaQ va phai duQ'Cghi tn3n bieu dB djnh mll'c
tai d~t t?i buBng dieu khien d5i v&i moc cau dU'Q'ckiem soat.

2.8.3.3 H~ thong bao v~ cac be)ph~n chuy~n de)ng

1 Gi6'i thi~u chung

H~ thong bao v~ phai dU'Q'ccung c~p va tuan theo dinh mLrc tCr phan 2.8.3.3.2 t6'i
phan 2.8.3.3.4.

2 Cac be)ph~n can bao v~
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Cac bQ ph~n chuy~n dQng (nhU' banh rang, vit vi tri, cac banh xe, xich, banh rang xich
va cac bQ ph~n quay khac) co kM c~u binh thU'cYngva c~n phai bao v~ khoi cac rlli ro
trong qua trinh ho~t de)ng

3 Moc cai bao v~ va de)b~n

Bao v~ phai co moc cai ch~c ch~n va chiu dU'Q'ctai trc;>ngtac dl,mg b~ng trQng 1U'Q'ng
clla mQt ngU'cYi200 Ib (90kg) rna khong bi bi~n d~ng.

4 D~u hi~u canh bao thay th~ cac thi~t bi bao v~

N~u thi~t bi bao v~ la khong thl,l'c t~, trach nhi~m clla nha san xu~t do la d~ canh bao
b~ng ky hi~u thich hQ'p. Ky hi~u nay c~n dU'Q'cthi~t ke va I~p d~t theo tieu chu~n SAE
J115 ho~c tieu chuAn thich hQ'p khac theo _quydinh clla ngU'cYimua, phu hQ'p vai giai
h~n v~t Iy v~ kich thU'ac va vi tri.

2.8.3.4 Cac di~m boi trO'n va di~n d~y ch~t long

1 Quy dinh chung

Cac vi tri boi trO'n tren t~t ca cac be)ph~n se dU'Q'cdO vao trong rna khong c~n phai
thao cac h~ th6ng bao v~ ho~c cac be)ph~n khac

2 Chi s6 mLrc de)ch~t long

Chi s6 mLrc de)ch~t long nen tuan theo ph~n hU'ang dan trong Tieu chuAn SAE J48

3 Bi~u d6 boi trO'n, bi~u tU'Q'ngva rna code

Bi~u d6 boi trO'n se dU'Q'cquy dinh bai nha san xu~t

2.8.3.5 H~ th6ng bao v~ dU'cYngdan thuy Il,I'cva khi nen

Cac dU'cYngdan phai dU'Q'cbao v~ ch6ng dU'Q'chong hoc theo dung thl,l'c te

2.8.3.6 Ch6ng dinh vao nhau

H~ th6ng nay phai dU'Q'cI~p d~t d~ bao v~ cho tang cu6n cap, thanh ph~n ket c~u va
may moc khoi nhCl'ng hU' h~i b~t ng6 xay ra khi hai kh6i Ian vao nhau (Vi dl,Jd6i trQng
ph~n moc va d~u d~m ngang) Me)tthiet bi di~u khi~n ghi de ho~c g~n canh bao thi~t bi
co th~ dU'Q'cSLr dl,Jng. Lam tn3 clla tr6ng Palang la ch~p nh~n dU'Q'c nO'i co thi~t h~i
ho~c m~t ki~m soat se khong k~t qua.

2.8.3. 7 H~ tai khAn c~p
Tn! khi co quy dinh khac clla ben mua, tang cap nang tai phai dU'Q'ctrang bi me)t thi~t
bi h~ trong trU'cYnghQ'p hU' hong ngu6n ho~c hU' hong h~ th6ng di~u khi~n. Thiet bi
dU'Q'c trang bi d~ h~ co ki~m soat va dung tang cap trong mQi di~u ki~n taL CO' c~u.
thay dOi t~m vai clla c~n khong yeu c~u cong suM h~ tai khAn c~p.

Cac di~u khi~n phai dU'Q'cb6 tri sao cho ngan ngua Sl,l' kich ho~t do vo y. Me)t ngu6n
de)c I~p khac vai ngu6n cung c~p cho c~n trl,Jcco th~ dU'Q'cSLrdt,mg. Me)t t~m hU'ang
dan chi tiet phai dU'Q'ctrang bi t~i bu6ng di~u khi~n d6i vai t~t ca cac quy trinh.

2.8.3.8 Thiet bi hen hQ'p

1 He)pdl,JngCl,J

Co th~ cung. c~p me)t he)p dl,JngCl,Jd~ chLra cac cong Cl,Jsua chCl'ava thiet bi be)i trO'n.
Neu dU'Q'ccung c~p, no phai dam bao cho vi~c sua chCl'ac~n trl,Jc

2 Ap su~t clla cac m~ch thuy Il,I'c

Co nghTa la phai b~t bue)c cho vi~c ki~m tra ap su~t tren mei m~ch thuy Il,I'c theo chi
dinh clla nha san xuM.
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Phan IO<;likhu Vl!C nguy ~iem

(1) Cac bQ ph~n di~n tren c~n trt)c ho~c di~n c~p tu xa dU'Q'cSLrdt)ng trong ITnhVl!C
phan c~p khu Vl!C nguy hiem va dU'Q'cthl!c hi~n theo cac quy dinh trong mt)c 2.5.5.4.

(2) Cac bQ ph~n tren thanh c~n dU'Q'cdanh gia chb cac khu Vl!C nguy hiem nh~t ma c6
the dU'Q'Ctruy c~p b6'i thanh c~n.

(3) Ben mua chi djnh de ben phia nha san xu~t phan IO<;licac vj tri ma c~n trt)c c6 the
I~p d~t dU'Q'C.

(4) Vi~c phan IO<;lixem xet SLrdt)ng khu Vl!C t<;lmth6'i c6 ch~t 1U'Q'ngt6t de I~p d~t thi~t
bj vTnhvien.

Thi~t bi canh bao b~ng am thanh

Khi da xac dinh dU'Q'cngU'6'i mua, mQt thi~t bj tin hi~u am thanh (coi) S8 dU'Q'ccung
c~p de ngU'6'i di~u khien SLrdt)ng khi c~n thi€!t. Cac tin hi~u di~u khien S8 dU'Q'cngU'6'i
di~u khien Xli' Iy trong bu6ng lai.

Be chua d~u tran

Trang ph<;lmvi thl!c t€!, t~t ca cac ITnhVl!C may m6c thi€!t bi d~u c6 the ro ri ch~t long
va S8 phai cung c~p mQt h~ th6ng chua dl!ng. Khu Vl!C be chua (t6t nhM) c6 chi~u
cao t6i thieu la 2.0 in. (50 mm) va dU'Q'Ccung c~p mQt dU'ang 6ng de thoat. Cac quy
djnh clla Nha nU'6'cv~ xa thai nen dU'Q'Cxem xet de ap dt)ng thi hanh.

Yeu c~u trang ch€! t<;lO

Yeu c~u d6i vai v~t Ii~u d~u VaGclla cac bQph~n quan tr9ng

Gi6'i thi~u chung

Trang ph<;lmvi c6 the, cac IO<;liv~t li~u ch€! t<;lOdU'Q'cmua phai tuan theo cac thong s6
ky thu~t clla cac to chuc tieu chuan da dU'Q'ccong nh~n.

V~t Ii~u dU'Q'cSLrdt)ng trong san xu~t va ch€! t<;lOcac bQ ph~n quan tr9ng clla c~n trt)c
phai phu hQ'pv6'i thong s6 ky thu~t yeu clla nha san xuM cau thi€!t k€!.DO'n vi thi€!t k€!
yeu cau cac thong s6 ky thu~t phai xac dinh cac tinh chM sau day ella v~t Ii~u kim IO<;li:

(1) Gi6'i h<;lnthanh ph~n h6a hQc;

(2) Quy trlnh Xli' Iy nhi~t;

(3) Gi6'i h<;lncO' tinh thich hQ'p (vi dt) dQ b~n chay, dQ b~n keo, dQ gian dai, dQ b~n
ch6ng gay va dQdai va d~p).

Thong s6 ky thu~t clla ban thi~t k€! phai quy dinh chi ti€!t cac phU'O'ngphap thCrnghi~m
de xac minh cac thuQc tinh ky thu~t clla v~t Ii~u de dam bao cac di~u ki~n cho san
xu~t ho~c I~p rap.

2.9.1.2 Truy xuM ngu6n g6c v~t Ii~u

K€!t c~u clla cac bQ ph~n quan tr9ng chi dU'Q'csan xuM tu cac IO<;liv~t li~u c6 tai li~u
he; trQ' xac minh cac dc;ictinh clla v~t Ii~u phu hQ'pvai cac yeu c~u clla dO'nvi thi€!t k€!
va nha san xuM. Tai Ii~u v~ ngu6n g6c clla v~t li~u S8 la di~u cO' ban de nha san xu~t
thay cho nhO'ng chung chi dU'Q'cchuan bi b6'i ben thu ba la cac nha cung c~p v~t li~u.
Trang trU'6'ng hQ'p khong c6 tai Ii~u he;trQ', v~t Ii~u S8 khong dU'qc SLrdl,mg trang ch€!
t<;lOcho d€!n khi cac nha san xuM ti€!n hanh kiem tra va xac minh quy trinh thLr nghi~m
c6 dam bao theo cac yeu c~u thi€!t k€!.

Truy cuu ngu6n g6c v~t Ii~u cho cac bQ ph~n quan trQng va cac ct)m chi ti€!t S8 dU'Q'c
th~l!c hi$n thong qua mqt chU'O'ngtrinh c6 h$ th6ng danh s6 va d6ng nh~t, I~p chi mt)c
de Xli' Iy, kiem tra, ,va ket qua thCrnghi$m clla dO'nvi kiem tra chM 1U'Q'ngquy trinh san

".

, .

69



3

QCVN 97: 2016/BGTVT

xu~t. Cac quy trinh san xu~t phai dU'Q'cchi ti~t day dll bang van ban cho phep' nhan
ban quy trinh gOcvao b~t c(r Iuc nao trong thai gian lU'ugiG'.

2.9.1.3 Kha nang chOng gay clla v~t Ii~u
Tn] khi co quy djnh trong ml,JCnay, v~t li~u clla may moc (vi dl,J:can trl,Jc,xy lanh va
puly, con Ian) khong yeu cau ki~m tra kha nang chOnggay.

Quy djnh, ki~m tra kha nang chOng gay dU'Q'cthl,J'c hi~n theo cac Tieu chu~n
ASTM E23, ASTM A370 ho~c ISO 148-1.

2.9.1.4 Cap thep
Xem ml,JC2.5.2.2 va cac phan phl,lclla no d6i v6'i cac yeu cau cap thep.

1.9.1.5 K~t c~u thep, san ph~m duc va san ph~m ren
1 Kha nang chOnggay clla gi6'i hGlnph(rc hQ'pclla v~t Ii~u

Kha nang chOng gay clla cac bo ph~n chinh trong cac Cl,lmchi ti~t co k~t c~u d~c bi~t
phai dap (rng cac yeu cau clla Bang 24.
Cach khac, k~ hOGlchki~m soat gay xem xet do dai, kich thU'6'cv~t n(rt cho phep, va
cac yeu c~u ki~m tra co th~ dU'Q'cSlr dl,lng. N~u ml,lCdich la phu hQ'p V6'i gi6'i' hGln
dU'Q'cthl,J'chi~n, cac chi ti~t clIa vi~c phan tich dU'Q'cghi nh~n d~ ki~m tra theo yeu c~u
clla ngU'aimua.

Bang 24 • DQ b~n chang gay rnLPc1

Giai han chay tai Gici tri nang 1U'Q'ng Nhi~t dQ thiP Ian nh~t
thi~u. h~p thu trung binh

tren 3 m~u thiP.

:S 44 ksi 20 ft-Ib DU'6'i 1OaF nhi~t do lam vi~c
theo thi~t k~ nhe nh~t.

> 44 va :S 60 ksi 25 ft-Ib DU'6'i 10°F nhiet do lam vi~c
nhe nh~t theo th'i~t k~.

> 60 ksi 25 ft-Ib DU'6'i 1OOFnhiet do lam vi~c
nhe nh~t theo th'i~t k~.

Chu '1: Gia tri dO'ntOithi~u khong dU'Q'cnh6 hO'n2/3 gia trj trung binh tOithi~u
yeu c~u (theo phU'O'ngphap thlr va a~p Charpy v6'i ranh chG'V theo chi~u
dQc).

2 £)0 b~n xe clIa mOihan thep t~m
Cac be;>ph~n co k~t c~u quan trQngdU'Q'cch~ tGlOtCfthep t~m, SI,J'chuy~n tai theo cac
do day clla t~m thep ho~c chi~u ngang clla t~m se dU'Q'csieu am ki~m tra theo tieu
chu~n ASTM A578 / A578M, c~p 8 dU'Q'cch~p nh~n. Thep t~m se dU'Q'cki~m tra do
b~n m6i han theo cac thll tl,lCva yeu c~u clla 2H API, Yeu c~u b6 sung S-4, ho~c tieu
chu~n ASTM A770 / A770M.
Yeu c~u b5 sung cho san pham duc

(1) M~u duc
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Thai hc;lnhi$u h!c cua quy trinh duc d6i v6'i t~t ca bQph~n duc dU'qc xac nh~n qua ti~n-
h~lnhki~mtra va thlJ' nghi$m tren rat nhi~u san ph~m dau tien va moi thay doi trong
thi~t k~ mau ho~c do thl,l'chanh. Ki~m tra khong pha huy va ki~m tra X quang bo sung
b~ng cac cUQcki~m tra khong pha huy khac dU'qc coi la thich hgp cho ml,Jcarch nay.
N~u chl,JpX quang dU'gc thl,l'c hi$n, cac ngu6n bCrcX<;ld6i v6'i phan ki~m tra cua chi
ti~t duc dU'6'i2.0 in. (50 mm) theo dQday dU'gc phat ra tLPmQtmay phat tia X ho~c
d6ng vi Iridium 192. Vi$c danh gia mau dau tien phai chCrngminh dU'gc quy trinh duc
d~ san xu8t cac bQph~n duc on dinh va khong it hO'nso v6'i tieu chu~n chl,JpX quang
theo Bang 25.

Bang 25 - Tieu chu~n eh~p nh~n san pham due theo
tieu ehu~n eh,=,ptia X eua ASTM

Tieu chu ~n ASTM
LOijli dU1gay

ASTM E446 ASTM E186 ASTM E280

LOGliA (ro kh f) Mlic do nghiem Mlic do nghiem Mlic do nghiem
tr<;mg3 tr9ng 2 tr9ng 2

LOGliB (cat va xD Mlic do nghiem Mlic do nghiem Mlic do nghiem
tr9ng 2 tr9ng 2 tr9ng 2

LOGlieA, e~p 2 LOGli1, ecflp 1 LO<;li1, e~p 1
LOGlie (dO co ng6t) LO<;lieB, e~p 2 LO<;li2, ecflp 2 LO<;li2, ecflp 1

LOGliee, ecflp 1 LO<;li3, ecflp 1 LOGli3, ecflp 1
LO<;lico, e~p 1

eM 'I: tcfltca cac ph~m dlit gay IO<;liO,E,F va G kh6ng dU'qc ehcflpnh~n

(2) San ph~m due

Cac phU'O'ngphap ki~m tra khong pha huy va tieu chi ki~m tra chap nh~n cho vi$c san
xu8t cac chi ti~t duc dU'gc thi~t I~p b&i nha san xuat. Nha san xuat phai xem xet t1nh
chat v~t Ii$u, moi trU'ang ti~p xuc, va mCrcdQchiu Il,I'c cua chi ti~t duc. MCrcdQki~m
tra phai day du d~ dam bao chi ti~t duc c6 tinh dung d~n cho cac ml,JCarch SlJ'dl,Jng(vi
dl,J:ki~m tra tat ca yeu cau dQb~n).
(3) XlJ'19 nhi$t
Tat ca cac san ph~m duc cho cac chi ti~t se phai chiu quy trinh nung n6ng, lam diu va
nung n6ng, ho~c XlJ'19 giam dQb~n nhi$t sau khi thao khuon va lam mat d~n nhi$t do
moi tm6'ng xung quanh. Nhi$t do va do chenh nhi$t phai phu hgp v6'i cau truc hQ'pkim
va mCrcdo b~n can thi~t cua cac thanh phan, nhU'ngkhong dU'qc thap hO'n1.1000 F
(593°C).

2.9.1.6 V~t li$u lam bu long

Cac l6'p Cl,Jth~ cua v~t Ii$u se dU'gc Il,I'achon d~ dap Crngyeu cau v~ de;>b~n va kha
nang ch6ng an man cua moi tm6'ng hO<;ltde;>ng.

Kha nang ch6ng gay cua bu long k~t n6i cac bQph~n c6 k~t cau cua can trl,Jc,no phai
chiu Il,I'ckea (khac v6'i tai tTnhban dau) phai dap CrngdU'gc mQt trong hal di~u ki$n
thea Tieu chu~n ASTM A320 ho~c Bang 26.
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Bang 26 - £>9 b~n chang gay m6'c 2

Gia trj nang 1U'Q'ngh~p thu Nhiet dQthli I&n nh~t
trung blnh trem3 mau thli.

30 ft-Ib Th~p hO'n-40 F he~c 100 F dU'&i
nhiet dQ lam viec nhe nh~t thee
thi~t k~

Chu 'I: Gia trj dO'nt6i thi~u khong dU'Q'cnhe hO'n2/3 gia trj trung
blnh t6i thi~u yeu c~u (thee phU'O'ngphap thli va d~p Charpy v&i
ranh chii Vthee chi~u dQc).

2.9.1.7 Cl,Im moc va qua n~ng hlnh cau

1 V~t Ii$u lam moc tai
Cac v~t li$u lam moc can trl,lc dU'Q'c lam tll' thep hQ'p kim va san xuflt theo phU'O'ng
phap rem ho~c duc. 8<) ben ch6ng -gay-clla-moc tai phai thea man cac quy djnh clla
Bang 24. -

2 K~t cflu thep
K~t cflu thep lien k~t Cl,lmmoc va qua n~ng hlnh cau phai thea man cac quy dinh ve
k~t cflu thep tGliml,lC2.4 va Bang 24.

3 V~t li$u lam d6i trQng
V~t li$u gang duc co th~ dU'Q'cSlr dl,lng d~ tang them trQng 1U'Q'ngclla qua n~ng hlnh
cau, nhU'ng khong dU'Q'cI~p vao Cl,lmtreo taL

2.9.1.8 V~t li$u mam quay
Cac quy dinh trong phan nay dU'Q'cap dl,lng cho mam quay dU'Q'cSlr dl,lng nhU' la bi$n
phap duy nhflt d~ ch6ng Sl,I' tach rai b$ va can trl,lc. Thep dung cho vanh a Ian clla
mam quay phai dU'Q'cIl,I'achQn, thlr, va chung nh~n la dll d~ chiu dU'Q'ctai thi~t k~ clla

can trl,lc.

1 Cac b<)ph~n can
Thep cho cac bQ ph~n can dU'Q'c san xuflt theo cac yeu cau t6i thi~u clla cac Tieu
chu~n ASTM A295, ASTM A485 ho~c ISO 683-17.

2. 8Q sGlchclla be m~t da dU'Q'Ctoi cung, vanh a Ian da dU'Q'cxli Iy nhi$t

8Q sGlchclla thep vanh a Ian clla mam quay phai phu hQ'p v6'i cac yeu cau clla Tieu
chu~n ASTM E45, PhU'O'ng phap A,. va cac gi6'i hGlntrong Bang 27 ho~c Tieu chu~n
DIN 50.602 d~n gi6'i hGlnclla K4 40 la l6'n nh~t. Cach khac, n~u chi tieu dQ sGlchkhong
dap ung dU'Q'cyeu cau, cac phU'O'ngphap tinh se dl,l' toan trU'6'c tan thflt nien hGlnclla

thi~t bi.
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Bang 27- Gi&i h~n s~eh eua vanh mam quay

Ki~u
Lo~i chat Ian

IJrn

A B C 0
Theo 16rnong 2.5 2.5 2.5 2.0
Thea 16day 1.5 1.5 2.0 1.5

3 8(> b~n ch6ng vcr clla vanh 0 Ian

8(>,b~n ch6ng vcr d6i vai vanh 0 Ian clIa mam quay phai thea man cac quy dinh clla
Sang 26.

Cac thl nghi~m phai dU'Q'cthl)'c hi~n tren m(>t mau clIa cung mQt klch thU'ac m~t c~t
ngang nhU' yang thl)'c t~ sau khi Xli' Iy nhi~t va S8 d~t d(>c(rng '16ic~n thi~t clIa chi ti~t.
Cac thl nghi~m dU'Q'cthl)'c hi~n tren mQt mau vai cung mQt m(rc dQ co thM va Xli' Iy
nhi~t nhU' rem vanh 0 Ian. Chj~u dai clla thanh ki~m tra dU'Q'cdinh hU'ang song song
vai chu vi clla yang. Cac mau thLr dU'Q'CI~y tCrcac mau cang dQ sau cang t6t d~ cac
khu Vl)'Ccu6i clla yang phai chju d(>b~n Ian nhM . .

4 CO't1nh clla vanh 0 Ian

Nha san xu~t mam quay phai ki~m tra dU'Q'cd~y dll cac tinh ch~t cO' hQc clla cac 0
tn,lc qua mQt trong hai thLr nghi~m pha hllY, vi~c thl)'c hi~n clla mQt mau d~i di~n cho
m6i thi~t k~ nguyen mau ho~c bang cach thl)'c hj~n ki~m tra khong pha hllY clla dQ
c(rng clla vanh 0 Ian va trU'cynghQ'pchi~u sau lap vao tCrng b(>ph~n san xu~t.

Cac nha san xuM 0 tn,lc S8 phai cung c~p m(>tbao cao cho th~y cac d~c tfnh v~t li~u
theo yeu c~u clla phan tich thi~t k~ so sanh cac gia trj do tU'O'ng (rng cho tCrng ph~n
san xuM va nO'jthLr nghi~m pha ho~i cac thi~t k~ nguyen mau dU'Q'cSLrdl,lng, cho m6i
bai ki~m tra mau thLr nghi~m. Cac nha san xu~t c~n trl,lC S8 xem xet bao cao clla cac
nha san xu~t d~ dam bao dU'Q'cSLrdl,lng tren m(>tc~n trl,lc tuan thll cac yeu c~u nay.

2.9.2 Han cac chi ti~t c6(rng su~t cao

2.9.2.1 Tieu chuan

TM ca cac quy trinh han lien k~t chiu'll)'c ho~c tai dU'Q'cchuy~n bQ ph~n k~t c~u clla
c~n trl,lc va hi~u suat clla thQ' han SLrdl,lng cac thll tl,lC nay phai c6 dll di~u ki~n theo
mQt tieu chuan dU'Q'ccong nh~n (vi dl,l: AWS 01.1).

2.9.2.2 Quy trinh han

Quy trinh han S8 phai chuan bi cho t~t ca cac b(>ph~n han. Quy trinh han dll di~u ki~n
theo quy djnh t~i Tieu chuan AWS 01.1 chi dU'Q'cch~p nh~n lien k~t cac lo~i v~t Ii~u
da dU'Q'cki~m ch(rng va giai h~n quy djnh trong d6. Han v~t Ii~u ho~c SLrdl,lng cac thll
tl,lCkhac hO'nso vai nhung ngU'CYidU'Q'cxac djnh b&i cac thong s6 ky thu~t AWS c6 dll
nang Il)'c bang cach ki~m tra m6i han mau san xuM theo m(>tquy trinh bang van ban
va ki~m tra theo cac tieu chuan dU'Q'cSLrdl,lng trong 2.9.2.1.

2.9.2.3 Quy trinh han

Quy trinh han phai dU'Q'cxac nh~n qua Sl)' ki~m tra pha ho~i ho~c bang cach ki~m tra
X quang. Ki~m tra chl,lp anh ph6ng x~ phai dU'Q'cgiai h~n ranh ri16i han bang cach SLr
dl,lng bao v~ kim lo~i h6 quang, ng~p nU'ac h6 quang, khi vonfram-h6 quang, khi kim
lo~i h6 quang (arc hinh c~u, phun h6 quang, ho~c chi cung rung) va quy trlnh h6
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quang thong-lei. Hi~u su~t clia thq him SLrdl,mgdoan m~ch (ngan arc) kim khi arc che
bien hEmsa bi coi chi thLrnghi~m pha ho~i. ... .

2.9.2.4 Cac thuQctinh cong ngh~ han
DQb~n clla m6i han trong cac bQph~n quan trong phai dap ung cac yeu c~u thiet ~e
t6i thi~u quy dinh trong tai li~u vi~n d~n. Ki~m tra cO'tinh bao g6m thLr nghi~m va d~p
Charpy sa dU'qc thl,l'c hi~n trong qua trinh thll tI,ICd~ xac minh r~ng cac thuQctinh c~n
thiet clla m6i han va vung nhi~t bi anh hU'angdU'qc d~t dU'qc b~ng cac phU'O'ngphap
neu trong cac d~c di~m ky thu~t quy trinh han.

2.9.2.5 Han vanh <3Ian da toi cung
Ph~n nay dU'qcSLrdl,mgcoi nhU'la phU'O'ngphap duy nhM d~ li~n ket ph~n chan de va
d~u c~n tn,lc. .
Vi tri han dU'Q'cthl,l'c hi~n sau khi gia cong thanh ph~m, anh hU'ang clla Sl,l'bien d~ng
tac dQngvao tu<3itho m6i han phai dU'Q'cxem xet. . .
T~t ca cac m6i han tren nh~n mang hardenable cho cac t~p tin dinh kern clla mang
den b~, c~u truc tren, ho~c chuy€md6i ph~n dU'Q'cthl,l'c hi~n theo cac quy trinh han
cac nha san xu~t chiu clla. Cac quy trinh han phai dU'Q'cchung nh~n b~ng thLr phu
hQ'pv6'i 2.9.2.4 va sa xac dinh dQb~n ch6ng va tU'O'ngdU'O'ngv6'i kim lo~i cO'ban m~t
Ian (xem 2.9.1.8).
TrU'ong hQ'phEmdU'Q'cthl,l'chi~n sau khi di~u tri clla mU'O'ngmang nhi~t, cac m6i han
giCl'athep da dU'Q'ctoi cung va (c~u truc) thep han dU'qcthi ngoai vi~c phai nh~n m~nh
Xli' Iy nhi~t cuu trQ't~i mQt nhi~t dQkhong vU'qt qua nhi~t dQ II lam vi~c trong di~u trj
suc n6ng clla cUQcdua .
Cac m6i han va ph~n chuy~n tiep dU'Q'cthiet ke d~ dap ung cac yeu c~u v~ tai trong
h~ s6 va dQb~n yeu c~u clla b~ da theo 2.4.2 va cac yeu c~u moi clla 2.4.4 xem xet
den ung suM Cl,ICbQxay ra do tai dU'ongd~n va ung su~t t~p trung.

2.9.3 Ki~m tra khong pha hllY clla cac bQph~n quan trong

2.9.3.1 Quy trinh ki~m tra khong pha hllY
Nha san xu~t phai SLrdl,lng quy trinh ki~m tra khong pha hllY d~ ki~m tra khong pha
hllY clla cac bQ ph~n quan trong c~n ki~m tra. Quy trinh phai xet den cac giai do~n
~sarrxu~t, trong d6 vi~c ki~m tra sa dU'Q'Cthl,l'chi~n, kha nang tiep c~n v6'i cac phU'O'ng
phap ki~m tra, va c~u hinh clla cac bQ ph~n phai ki~m tra. D6i v6'i ki~m tra sieu am
clla cac bQph~n d~ng 6ng, tinh hQ'pI~ ella cac thll tl,lCnay phai dU'Q'cxac nh~n phu
hqp v6'i Tieu chu~mAPI 2X ho~c AWS 01.1.

2.9.3.2 Trinh dQchuyen mon clla can bQki~m tra khong pha hllY
T~t ca cac nhan vien ki~m tra khong pha hllY SLrdl,lng ho~c ky hQ'pd6ng cho cac nha
san xuat phai co dll di~u ki~n theo ASNT SNT-TC-1A thanh th~o Cap II. D6i v6'i ki~m
tra sieu am clla cac chi tiet d~ng 6ng, nang Il,I'cclla nhan vien sa dU'Q'cxac nh~n phu
hQ'pv6'i Tieu chu~n API 2X ho~c AWS 01.1.

2.9.3.3 Muc t6i thi~u clla ki~m tra khong pha hllY
Nha san xuat phai xac dinh tat ca cac bQph~n quan trong clla c~n trl,lc. Cac bQph$n
nay c6 th~ bi ki~m tra khong pha hllY theo mQttieu chu~n tay ngh~ dU'Q'ccong nh~n
ho~c theo Il,I'achon clla cac nha san xuat, bai mQtquy trinh va ch~p nh~n cac tieu chi
thi viet phat tri~n trong ke ho~ch ki~m soat gay cho ml,lCdich. Muc dQ ki~m tra khong
pha hllY cac thanh ph~n khong quan trong cOngla trach nhi~m clla nha san xuM.

74



, .
..

-(

QCVN 97: 2016/BGTVT

2.9.3.4 Vi dl,.lv~ cac tieu chu~n,tay ngh.~

Bang 28 cung cap cac vi dl,.lv~ mQts6 quy trlnh cong nh~n cho ti~n hanh ki~m tra
khong pha huy va tieu chi chap nh~n d~i di$n cho tieu chu~n tay ngh~. Cac nha san
xuat phai chiu trach nhi$m cho vi$c phat tri~n mQtchLl'O'ngtrlnh tLl'O'ngtl)' (vai tieu chi
chap nh~n phu hQ'p)tLrvi$c xem xet cac thi~t k~ Cl,Ith~ c~n trl,.lc,quan trQng cua cac
thanh ph~n, va cac phLl'O'ngphap ki~m tra khong pha huy dLl'Q'cap dl,lng. tieu chi chap
nh~n dl)'a tren cac danh gia cho ml,lc dich xem xet Crngsuat (mg dl,.lngva con I~i, d~c
tinh v~t Ii$u, ti~p xuc vai moi tm6'ng, va nhO'ngh~n ch~ cua cac phLl'O'ngphap ki~m tra
khong pha huy dLl'Q'cIl)'achQnd~ phat hi$n va danh gia cac di~m khong hoan hao.

2.10 Cong nh~n thi~t k~ b~ng vi~c thLr
2.10.1 Cong nh~n thi~t k~
2.10.1.1 Quy dinh chung

Nha san xuat phai phe chu~n vi$c mQtnguyen mau, thiet k~ ho~c sLra I~i mQtthiet k~
da dLl'Q'cki~m d!nh theo cac quy djnh t~i ml,.lC2.10.1.2 ho~c 2.10.1.3.

Ki~m dinh dLl'Q'cSLrdl,.lngd~ phe chu~n phU'O'ngphap thiet k~. Ml,.lcdich la nh~m phe
chu~n dQchinh xac, toan di~n cua quy trlnh tinh toan thiM k~ hoan thi$n. 8i~u nay co
th~ thl)'c hi$n thong qua vi~c thl)'c hi$n ki~m dinh tai trQngb~ng may do bi~n d~ng d6i
vai tai trQng da nhan h$ s6 (FL) nang len san/tau ho~c thl!c hi~n ki~m dinh "nang tai
trQng Ian" vai 2 I~n mLrcSWLH nang len san/tau. Cac tai trQng ki~m dinh nh~m cung
cap di~u ki$n Ian nhat S8dU'Q'cIl)'achQnd~ ki~m dinh, di~u ki~n ap Il)'c hU'angtrl,.lcIan
nhat (tai dinh mLrc Ian nh8t t~i ban kinh lien quan Ian nhat) va di~u ki$n mo-men I~t
Ian nhat (mo-men I~t ho~t dQngIan nhat). Cac tai trQngki~m djnh phai dU'Q'cnang tren
kh6i moc chinh va day t6'i phl,.l(n~u co). Cac kM qua ki~m dinh phai ch(Pngto Sl)'phu
hQ'pcua thi~t k~ b~ng vi$c ki~m tra cac mLrcLrngsuat do ILI'6'ngdU'Q'ctrong kiem dinh
b~ng may do ho~c khong xuat hi~n Sl)' bi~n d~ng, nlrt, ho~c t6n h~i trong thLrnghi~m
nang h~ng n~ng.

I
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Bang 28 • Cae vi dV v~ tieu chuAn tay ngh~

Phl1O'n~ phap va TiI~u chuAn Apdl,mg cho
Gian do~n co th~ Ap dl,lng

tieu chuan ki~m tra ch~p nh~n phat hi~n

(VT) Visual
AWS 01.1:2010

P,SI,UC,CR, LAM

AWS B~ m~t va c~n bien cho IF, T~t ca cac b~ m~t

01.1:2010
Bang 6.1 IJP,Ol

(P}1 Ch~t long th~m AWS 01.1:2010
B~m~t

P, SI,UC,OL, CR,
thau Bang 6.1 (ki~m tra b~ng LAM

Kim IOl;limau

ASTM E165 m~t)

(MT) hl;lt tll' ASTM AWS 01.1:2010
Ol, CR, LAM

B~m~t va g~n be M6i han g6c, m6i han nho

E709 Bang 6.1 (Wc quan) m~t
va ~n bien cho P,

han 3/8 in.
SI, IF, IJP, UC

AWS 01.1:2010 N6i 6ng
(RT) tiaX

Ml)c 6.12.1
P, SI,UP,UC, M6i n6i hEm n~~u hOEmtoan

ma tl;li a6 c6 the vao aU'Q'Cva.
AWS 01.1:2010 va c~n bien cho IF, khi c~n lU'u giiY he,sO' lau dai.

AWS 01.1:2010 Cacm6i han
Ki~m tra Ph~n E kti6ng phai la 6ng

CR
Ml)c 6.12.2

AWS 01.1:2010 Cacm6i han
(UT) sieu am

Ml)c 6.13.2 khOng phai la 6ng
IF, IJP, CR, LAM Cac m6i han ng~u hoan toan

AWS 01.1:2010 va c~n bien cho P, va ng~u khong hoan toan 3/8

Ki~m tra Ph~n F
AWS 01.1:2010 N6i 6n9 in. va Ian han.

SI, UC, Ol
Ml)c 6.13.3

LAM Thep can chiu tai keo thee
(UT) Sieu am

ASTM A578 level B
Gian aOl;lnlap va ~n bien cho P, hU'ang chieu day

ASTMA578
'.

SI,

Ghi chu:
P = tr;;mg thai rO, 51 = co xi, IF = chay khOng hoan toan, IJP = ng~u khOng hoan toan, UC = 'chay ~nh, OL = chOng I~p, CR = nlit,
LAM = pMn lap.

Xem Bang 26 d6i vai v$t li$u due.

2.10.1.2 Thif sCrcb~n kieu b~ng may do bi~n dc;mg
Kiem dinh nay phai dU'Q'cthl)'c hi~n v6'i vi~c can c~u chju tai trQngda nhan h~ s6 FL
nang len san/tau v6'i tai trQngbien b~ng 2% cua tai trQng FL dU'Q'cnang. Cac may do
bi~n d~ng phai dU'Q'cd~t & cac vi tri nh~m xac nh~n r~ng cac mCrcCrngsu~t chu~n t~i
cac c~u phan cua can c~u dU'Q'cthi~t I~p theo tinh toan thi~t k~. Cac may do bi~n
d~ng cOngdU'Q'cd~t & cac khu Vl)'Cc6 ling su~t l6'n nh~t (diem chuyen ti~p ho~c cac
m6i n6i) nh~m xac nh~n r~ng cac mCrcCrngsu~t l6'n nhM 113 ch~p nh~n dU'Q'c.£>Qvong
can tn,lc do tai trQng ben phai dU'Q'cdo lU'angva gi6'i h~n & 24 in.l100 ft cua chi~u dai
can trl)c. Cac tai trQng kiem dinh va chi~u dai c~n tn,lc phai dU'Q'cIl)'a chQnde t~o ra
cac mlic ling su~t l6'n nh~t t~i t~t ca cac ~u phan c~u truc quan trQng.
C~n th~n trQngva dam bao d~t muc tham chi~u b~ng 0 cho cac may do bi~n d~ng voi
cac mCrcCrngsu~t gan b~ng khong trong cac c~u phan. £>i~unay d~c bi~t quan trQng
khi can tn,lc va cac c~u phan c6 chi~u dai Ion khi d6 trQng 1U'Q'ngban than 113 dang ke.
V6'i can trl,l c6 chi~u dai l6'n, nhi~u diem h6 trQ'dU'Q'cI~p d~t nh~m t6i thieu h6a tac
dQngclla trQng1l!Q'ngban than.
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trong khi d~t mliG 0 cho cac may do bi~n d~ng. C~n tn)c c~n v~n hanh nang cac tai
trQng trU'ac khido may nh~m cho.phepc6 Sl,/'ch~y ra d6i vai cac k~t c~u. _.

Cac ling su~t t~i cac ph~n khac nhau clla c~u truc c~n cau phai dU'Q'cdo va danh gia
theo tieu chuan sau:

Cac khu Vl,/'C(rng su~t chuan la cac khu Vl,/'Cc6 (rng su~t g~n chuan n~u VU'Q'tqua
cU'cmg do dan h6i se t~o ra Sl,/'bi~n d~ng vinh cCruclla c~u truc tong the. T~i cac vung
(rng su~t chuan, yeu c~u bien cU'cmg do t6i thieu la 1.5, trong d6 bien cU'ang do dU'Q'c
tinh b~ng cU'ang do dan h6i c~u truc t6i thieu chia cho ling suM dU'Q'cdo b~ng may.

Cac nh6m may do phai dU'Q'cd~t & cac vung ling su~t chuan clla cac c~u ki$n chinh
de k~t hQ'p cac ling suM clla chung nh~m xac djnh ling su~t tn,Jc va u6n cO' ban tac
dong d~n G~Uki$n. NhO'ng tinh toan nay dU'Q'cso sanh v6'i tinh toan thi~t k~ nh~m xac
nh~n cac mlic ling suM c~u ki$n la nhU' dl,/' tinh. Cac nh6m may do thU'ang dU'Q'cd~t
nh~m .?Cacdjnh ling su~t tn)c va u&n cO'ban clla c~n tn,lc, ling suM tn:lCch~n d~, va t~i
cac vung khac nO'ima ling su~t tn,lCva u&n cO'ban dU'Q'ctinh trong qua trinh thi~t k~.

Cac khu Vl,/'C(rng su~t Ian nh~t la cac khu Vl,/'Cnh6 c6 (Png su~t cao dU'Q'cbao quanh
b&i cac khu. Vl,/'CIan han c6 ling suM th~p han dang ke n~u VU'Q'tqua cU'ang do dan
h6i se khong t~o ra Sl,/'bi~n d~ng vinh CLrUclla c~u truc tong the. Cac may do bi~n
d~ng t~i cac diem ling su~t cao nhM phai c6 bien cU'ang d(>t&i thieu (cU'ang de) dan
h6i t&i thieu chia cho ling suM do b~ng may) la 1.1. .

2.10.1.3 Kiem tra tai trQng nang hang n~ng

Kiem djnh nay bao g6m vi$c nang 2 I~n mlic SWLH nang len san/tau vai tai trQng ben
b~ng 4% clla tai trQng SWLH. Cac tai trQng kiem djnh va chi~u dai c~n tn)c phai dU'Q'c
II,/'achQn de t~o ra cac mlic ling su~t Ian nh~t t~i t~t ca cac phan c~u truc quan trQng.
Sau khi nang, c~n cau dU'Q'cthao rai hoan toan, bao g6m Co' cau ki$n yang tran dao
de)ng va dU'Q'Cdanh gia phu hQ'p cho ml,lc dich toan di$n SLrdl,lng phU'O'ngphap kiem
tra thich hQ'p (tuy thuoc vao c~u ph~n) dU'Q'cII,/'achQn tlJ' cac phU'O'ngphap sau:

- Tham th~u;

- H~t tlJ';

- Tia x;

- Sieu am

Tieu chuan ch~p nh~n d6i vai kiem dinh nay la khong c6 be)ph~ncau thanh nao co b~t
ky v~t u6n, bi~n d~ng, u6n ho~c v~t nLrt b~ m~t. C~n d~c bi$t quan tam d~n cac m6i
n&i b~ng bu long va m6i han. Bo lU'ang va kiem tra phai hoan tat tmac va sau kiem
dinh nh~m phat hi$n b~t ky khac bi$t nao v~ tinh tr~ng clla cac be) ph~n c~u thanh.
Me)tyeu c~u kern theo clla kiem djnh la cac ling suat tinh toan theo cac tai trQng kiem
dinh nhU' tren khong dU'Q'cVU'Q'tqua cac ling su~t dan vj cho phep dU'Q'ctang them 1/3
clla Tieu chuanAISC (xem ml,lC6.1).

2.10.2 Chling nh~n

Ben mua co quy~n ti~p c~n vai tai Ii$u clla nha san xu~t v~ cac k~t qua kiem djnh vai
phU'O'ng phap kiem dinh dU'Q'cII,/'achQn. Nha san xu~t phai ch(Png nh~n r~ng thi~t k~
clla c~n trl,lc dU'Q'cphe chuan theo Quy chuan nay.

2.10.3 ThCrv~n hanh

Ngoai kiem djnh nguyen mau va cac giai phap kiem soat chat 1U'Q'ngdU'Q'Cthi~t I~p
theo quy chuan nay, moi m(>t c~n cau san xu~t mai (theo tuy chQn clla ngU'ai mua)
phai dU'Q'c kiem dinh b&i nha san xu~t. NgU'ai mua (ho~c ngU'ai d~i di$n dU'Q'c uy
quy~n) c6 the chling ki~n qua trinh kiem djnh. Quy trinh kiem djnh nay, theo nhU' thoa

77



QCVN 97: 2016/BGTVT

thu~n giii'a ngU'6'imua va nha san xuat, la nh~m xac nh~n cac h~ th6ng an toan cOng
nhU'cac h~-th6ng v~n hanh ho~t cong {y cong suat cinh mlic va t6c co toan ph~n.

2.11 8anh dau
C~n tn,Jctn,Jccap ling tat ca cac yeu ~u cLia Quy chuAn nay S8 .cU'Q'cg~n bi~n ten
bang thep khong gi ho~c v~t Ii$u kim lo~i khac ch6ng an mon tU'O'ngdU'O'ngtrong moi
trU'ang bi~n len k~t cau t~i vi tri d~ thay va dU'Q'cbao v$ khoi hU'h~i va bi~n d~ng. Bi~n
ten phai ghi ngay san xuat, s6 model cLianha san xuat, nhi$t do v~n hanh thiet k~, s6
se ri nha san xuM, va thong tin v{; nha san xuM.
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3 - QUY f)!NH QUAN LY

3.1 Qui dinh chung

3.1.1 Ph~m vi ap dl:lng
1 Cac thi~t bi nang phai dU'Q'cDang ki~m ki~m tra, c~p gi~y ch(Png nh~n trong thi~t k~,

ch~ tc;lom6'i, hoan cai, phl,lc hE>i,nh~p kh~u va khai thac sCrdl,lng phD hQ'p v6'i cac quy
dinh clla ph~n nay.

2 T~i nhCl'ng vi trf ma nhCl'ng thanh ph~n k~t c~u clla thi~t bi nang dU'Q'cc6 dinh thU'cyng
xuyen vao than cong trinh bi~n ho~c khi chung t~o thanh bOph~n lien tl,lCclla than cong
trinh bi~n thl vi$c thLr va ki~m tra phai tuan thea cac yeu c~u trong ph~n nay, ngoai ra
can phai tuan thea cac yeu c~u c'6 lien quan clla TCVN5309: 2016, TCVN6171: 2005 va
TCVN6474-1 -:-TCVN6474-9: 2007.

ChuAn bi cho vi~c ki~m tra

T~t ca cac cong vi$c chu~n bi cho vi$c ki~m tra neu trong Quy chu~n nay cOng nhU' cac
quy djnh clla ph~n nay deu phai do Chll thi~t bi ho~c d~i di$n Chll thi~t bi thl,f'c hi$n.
Vi$-c chu~n bi baa g6m ca 16idi thu~n ti$n va antoEIn, phU'O'ngti$n va hE>sa c~n thi~t
cho vi$c ki~m tra. Cac thi~t bi d~ ti~n hanh ki~m tra, do d~c va thLr nghi$m c~n d~ ti~n
hanh cong vi$c phai dU'Q'cch9n Il,f'ava ki~m chu~n rieng bi$t thea quy dinh. Tuy nhien .
dU'Q'cch~p nh~n nhCl'ng dl,lng Cl,ldo d~c dan gian nhU' thU'6'c, day do, thU'6'c do kfch .
thU'6'c m6i han, trac vi k~ ma khong c~n Sl,f'Il,f'ach9n rieng hay xac nh~n ve ki~m chu~n
v6'i dieu ki$n do la nhCl'ng thi~t bi thong dl,lng chinh xac va dU'Q'cd6i chi~u dinh ky v6'i
cac thi~t bi hay dl,lng CI,JthCr nghi$m tU'O'ngtl,f'. Ch~p nh~n nhCl'ngdl,JngCl,ltren tau d~
ki~m tra cac thi~t bi (vi dl,l nhU' dE>ngh6 do ap su~t, nhi$t do, vang quay may) dl,f'a tren
hE>sa ki~m chu~n hay nhCl'ngbien ban so sanh v6'i nhCl'ngthi~t bi khac.

Chll thi~t bi ho~c d~i di$n chll thi~t bi phai b6 trf ngU'Crigiam sat co chuyen man ve cac
h~ng ml,lC dl,f' dinh ki~m tra d~ chu~n bi cho vi$c ki~m tra, giup d6' khi c~n thi~t cho .
Dang ki~m thl,f'c hi$n nhi$m Vl,l.

Dang ki~m khong dU'Q'cphep ki~m tra khi cac cong vi$c chu~n bi chU'a dU'Q'cthl,f'c hi~n,
khi nhCl'ng ngU'Crico trach nhi$m neu t~i -2 khong co m~t Iuc ki~m tra ho~c khi khong
dam baa an toan cho vi$c ki~m tra.

3.1.3 Xua.t trinh Gia.y ch(Png nh~n

Khi ti~n hanh thCrva ki~m tra, t~t ca cac Gi~y ch(Png nh~n do Dang ki~m c~p cho thi~t bi
nang phai dU'Q'cxu~t trlnh cho Dang ki~m khi co yeu c~u .
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3.1.4 Bien ban ki~m tra
Sau khi hoim thanh vi~c thu va ki~m tra, Bang ki~m se xae nh~n vim "S6 dang ky thi~t
bi nang tren cac cong trinh bi~n" va I~p bien ban ki~m tra.

3.1.5 Thong bao k~t qua ki~m tra

1 8ang ki~m phai thong bao k~t qua ki~m tra cho Chll thi~t bi.

2 Khi nh~n dU'Q'cyeu cau sua chua clla 8ang ki~m, Chll thi~t bi phai thl)'c hi~n cac cong
vi~c sLrachua can thi~t theo hU'6'ngdan ella 8ang ki~m va 8ang ki~m phai ki~m tra I~i
k~t qua sua chua do.

3 Bien ban ki~m tra neu (y 3.1.4 phai dU'Q'cgiu trang mQtc~p tai li~u rieng va dU'Q'cbao
quan tren cong trinh bi~n d~ trinh cho 8ang ki~m vao Ian ki~m tra sau.

3.1.6 Ki~m tr~ I~i
Trang trU'cmghQ'pco bat ki mQtki~n nghi nao v~ vi~c ki~m tra dU'Q'cthl)'c hi~n theo Quy
chuan nay, Chll thi~t bi co th~ gui van ban d~n 8ang ki~m d~ nghi ki~m tra I~L

3.2 Ki~m tra cac thi~t bi nang

3.2.1 Caed~ng ki~m tra

Cac d~ng ki~m tra thi~t bi nang dU'Q'cneu dU'6'iday:

(1) Ki~m tra Ian dau.
(a) Ki~m tra 'an dau trang ch~ t~o (trU'6'ckhi dU'avao su dl,lng);
(b) Ki~m tra Ian dau cac thi~t bi nang khong co Sl,l'giam sat ch~ tc;lO.
(2) Ki~m tra chu ki d~ duy tri hi~u h,J'cclla "SOdang ky thi~t bi nang tren cac cong trinh
bi~n".

(a) TOngkiem tra hang nam;

(b) Thu taL

(3) Ki~m tra bat thU'cmg.

3.2.2 Thai h~n ki~m tra
Thai hc;lnki~m tra cac thi~t bi nang phai phu hQ'pv6'i cac qui dinh dU'6'iday:

(1) Kiem tra Ian dau phai dU'Q'cti~n hanh khi ~n dinh tai trQng lam vi~c an toan Ian dau.

(2) TOng ki~m tra hang nam dU'Q'cthl,l'c hi~n vao thai di~m khong VU'Q'tqua 12 thang,
k~ tCrngay k~t thuc ki~m tra Ian dau ho~c k~t thuc tOngki~m tra hang nam Ian trU'6'c.

(3) Thu tai dU'Q'cthl,l'c hi~n VaGdQ'tki~m tra Ian dau va vao thai di~m khong VU'Q'tqua
5 nam, k~ tCrngay k~t thuc ki~m tra Ian dau ho~c k~t thuc Ian thu tai trU'6'c.

(4) Ki~m tra bat thU'ang dU'Q'cthl)'c hi~n khi thi~t bi nang phc;lmphai bat ky di~u ki~n
nao sau day tc;licac ngay khong trung v6'i thai di~m ki~m tra chu kyo
(a) Khi bi.hU'hong nghiem trQng cac thanh phan k~t cau va khi sLra chua ho~c hoan
caL
(b) Khi quy trinh nang hang, h~ cap gi~ng, phU'O'ngphap v~n hanh va di~u khi~n co
thay dOi l6'n.
(c) Khi ~n dinh va danh d~u Ic;litai trQng lam vi~c an toano

80



- 3.2.3

3.3

3.3.1

1

2

3.3.2

1

2

3.4

3.4.1

1

QCVN 97: 2016/BGTVT

Ki~mtra chu ky trU'<Ycth6'i h~n

Co th~ ti~n hEmhki~m tra chu ky tnf6'c thai hc;1ntheo de nghj clIa chu thi~t bj.

Ki~mtra Ian dau

Ki~mtra h6 sO' thi~t k~

Trang dQ't ki~m tra I~n d~u, phai xac djnh rang d9 ben va k~t c~u cua thi~t bj nang dl,l'a
tren cac ban ve va tai li$u ky thu~t da trlnh Bang ki~m th~m djnh phu hQ'p v6'i Quy
chu~n nay.

Tc;1idQ't ki~m tra I~n d~u thi~t bj nang dU'Q'cch~ tc;1okhong qua giam sat cua Dang
ki~m, phai xu~t trlnh cac ban ve va tai li$u ky thu~t nhLl' da neu t~i ml,Jc2.2. Tuy nhien,
co th~ mien giam m9t vai ban ve va tai Ii$u da neu tren sau khi xem xet h6 50' ki~m tra
trU'6'c day va cac Gi~y ch(Png nh~n di kem theo chung (khong do Dang ki~m c~p) ma
Chu thi~t bj xu~t trinh.

Ki~mtra khi ch~ t~o

Ch~t ILI'Q'ngclla thi~t bj nang phai dU'Q'cki~m tra va dam bao 6' trc;1ngthai t6t trong cac
qua trlnh tCr(1) d~n (4) dU'6'i day:

(1) Khi ch~ tc;1Ova I~p d~t cac thanh ph~n k~t c~u do Dang ki~m chi djnh tc;1ixLl'6'ng;

(2) Khi I~p d~t cac thanh ph~n k~t c~u len cong trlnh bi~n;

(3) Khi I~p rap h$ th6ng truyen d9ng, k~t thuc gia cong cac b9 ph~n quan trQng va khi
thLr tc;1ixU'6'ng, cac thai di~m thich hQ'ptrang qua trlnh san xu~t;

(4) Khi v~t Ii$u, cac b9 ph~n ho~c thi~t bj dU'Q'cch~ tc;1otc;1icac nha may khac;

Thi~t bj nang phai dLl'Q'cki~m tra va dam bao 6' trc;1ngthai t6t thong qua vi$c thLr va
ki~m tra sau:

(1) Ki~m tra v~t Ii$u ch~ tc;1ophu hQ'pv6'i thi~t k~ dLl'Q'cth~m djnh;

(2) Ki~m tra vi$c ch~ tc;1ok~t c~u thep tc;1ixLl'6'ng tuan theo cac quy trinh ch~ tc;1Ova quy
trlnh han da dU'Q'cth~m djnh;

(3) Ki~m tra kh6ng pha hllY theo quy djnh;

(4) ThLr h$ th6ng truyen d9ng tc;1ixU'6'ng;

. (5) ThLr hOc;1td9ng thi~t bi nang;

(6) ThLr hOc;1td9ng thi~t bj an toan va thi~t bj bao v$ bao g6m thLr phanh va thLr ng~t h$
th6ng cung c~p nang 1U'Q'ngkhi co trQng 1U'Q'ngthLr bang tai trQng lam vi$c an toan
(sau day, dLl'Q'Cqui dinh tU'O'ng tl,l' cho cac yeu c~u tc;1i3.4.1-1 (2)(c), 3.4.2(2)(d) va
3.4.3(2)(d);

T6ng ki~m tra himg nam

H~can trl;lc day gi~ng

Trang, dQ't tong ki~m tra hang nam, cac hc;1ngml,Jcneu 6' (1) dU'6'i day cua h$ c~n trl,Jc
day giang phai dU'Q'cki~m tra bang m~t va phai dam bao 6' trc;1ngthai t6t. N~u ki~m tra
bang m~t nh~n th~y kh6ng dam bao an toan thl phai ki~m tra bo sung cac nQi dung
quy dinh trong ml,lC(2)
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(1) NOi dung ki~m tra chung:

(a) Cac thanh phan k~t c~u;

(b) Lien k~t giO'a cac thanh phan k~t ~u va k~t c~u than cong trinh bien;

(c) H$ th5ng truy€m dong

(d) Thi~t bj an toan va thi~t bj bao v$;

(e) O~u quy djnh tai trQng lam vi$c an toan va hi$u h,J'cclla cac gi~y chtrng nh~n lien
quan;

(f) Vi$c lU'ugiO' cac hU'ang dan sli dl,mg tren cong trinh bien.

(2) Cac h~ng ml,lCkiem tra b6 sung de dal)1 bao an toan:

(a) Kiem tra chi~u day thanh phan k~t c~u, thli khong pha huy va thao kiem tra cac gia
dTnhcot, gia c6 ngong va cac ch5t chan can;

(b) Thao kiem tra h$ th5ng truy~n dong;

(c) Thli ho~t dong thi~t bj an toan va thi~t bj bao v$.

2 Trang dq1 t6ng kiem tra hang nam Ian th(r 5, tinh tCrthai diem hoan thanh kiem tra Ian
dau ho~c Ian thao kiem tra trU'ac do, phai thao kiem tra cac gia dTnh cot, gia c6 ngong
va cac ch5t chan can.

3.4.2 CAn trlJc, c6ng trlJC, cAu trlJC

Trang dqt t6ng kiem tra hang nam, cac h~ng ml,lCneu (y (1) dU'6'i day cua can trl,lc phai
dU'Q'ckiem tra b~ng m~t va phai dam bao {y tr~ng thai t5t. N~u kiem tra b~ng m~t nh~n
th~y khong dam bao an toan thi phai kiem tra b6 sung cac noi dung quy djnh trong ml,lC
(2)

(1) NOi dung kiem tra chung:

(a) Cac thanh phan k~t cau;

(b) £)5i v6'i cac can trl,lc c5 dinh: Iiemk~t giO'a cac thanh phan k~t cau va k~t cau than
cong trinh bien;

(c)~£)5iv6'i can trl,lc ch~y tren ray:~cacdU'6'ng ray, d$m giam chan va lien k~t giO'a cac
cO'cau cua chung va k~t cau than cong trinh bien.

(d) H$ th5ng truy~n dong;

(e) Thi~t bj an toan va thi~t bi bao v$;

(f) oau quy djnh tai trqng lam vi$c an toan va hi$u h,J'ccua cac gi~y chtrng nh~n lien
quan;

(g) Vi$c lU'u giG' cac hU'6'ng dan sli dl,lng tren cong trinh bien.

(2) Cac h~ng ml,lCki~m tra b6 sung de dam bao an toan:

(a) Kiem tra chi~u day thanh phan k~t cau, thli khong pha huy va thao kiem tra cac 6
dO';

(b) Kiem tra ben trang cot, chan c~n, do c(rng cua can;

(c) Thao kiem tra thi~t bj truy~n dong;

(d) Thli ho~t dong thi~t bj an toan va thi~t bj bao v$.
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May nang hang ...

Trang dQ't t6ng ki~m tra hang nam may nang hang cac nQi dung neu a (1) phai ki~m
tra chi tiet b~ng m~t va dam baa a tr~mg thai t6t. Neu ki~m tra b~ng m~t nh~n th~y
khong dam baa an toan thi phai ki~m tra b6 sung cac nQi dung quy djnh trong ml,JC(2)

(1) NQi dung ki~m tra chung:

(a) Cac thanh ph~n ket c~u;

(b) Lien ket giCracac ph~n giCrmay nang hang va ket c~u than cong trinh bi~n;

(c) Lien ket giCrathiet bi nang/hi;! clla may nang hang va ket c~u than cong trinh bi~n;

(d) H~ th6ng truy~n dQng;

(e) Thiet bi an toan va thiet bi baa v~;

(f) D~u qui djnh tai trong lam vi~c an toan va hi~u I~c clla cac gi~y ch(Png nhe;tn lien
quan;

(g) Vi~c lU'u giCrcac hU'6'ng dan Sll' dl,Jngtren cong trinh bi~n .

(2) Cac hi;!ng ml)C ki~m tra b6 sung d~ dam baa an toan:

(a) 80 chi~u day cac t~m, thao ki~m tra ~c dinh cQt, thll' khong pha hllY;

(b) Thao ki~m tra h~ th6ng truy~n dQng;

(c) Thll' hOi;!tdQng thiet bi an toan va thiet bi baa v~.

Trang dQ't t6ng ki~m tra hang nam, v6'i cac thiet bi nang khac phai ki~m tra b~ng mat
va dam baa chung & tri;!ng thai t6t.

Cac chi ti~t thao dU'Q'c

Trang dQ't t6ng ki~m tra hang nam cac chi tiet thao dU'Q'c,phai ki~m tra b~ng m~t va
dam baa r~ng cac hi;!ng ml)C neu tCr(1) den (3) dU'6'i day & tri;!ng thai t6t. Neu ki~m tra
b~ng mat nh~n th~y khong dam baa an toan thi cac hi;!ng ml,Jc neu a (2) phai dU'Q'c
thao ra d~ ki~m tra:

(1) Day cap tren toan bQ chi~u dai clla chung;

(2) Puli lam hang, xich, khuyen treo, m6c tn)c, ma ni, mat xoay, d~m ngang nang
hang, kE;;Pcap, gau ngi;!m hang ki~u vit, nam cham nang hang, khung cau cong te nO'
v.v ... ;
(3) D~u qui djnh tai trong lam vi~c an toan, cac d~u hi~u phan bi~t khac va hi~u IItc

. clla cac Gi~y ch(Png nhe;tnlien quan.

TrU'cmg hQ'p slI'a chCra hoci3cthay the Cl)CbQ chi tiet thao dU'Q'ckhong trung v6'i th6'i
gian ki~m tra chu ky thi c6 th~ ch~p nh~n kef qua ki~m tra clla thuy~n tmang hoci3c
nhCrng ngU'6'i c6 tham quy~n khac. Trong trU'6'ng hQ'p nay, ngU'6'i tien hanh ki~m tra
tren phai I~p bien ban theo cac ml,JCtll' (1) den (6) dU'6'i day d6i v6'i cac chi tiet thao
dU'Q'cdU'Q'cthay the trong Bien ban ki~m tra cac chi tiet thao dU'Q'cva phai trinh Bien
ban ki~m tra nay va cac Gi~y ch(Png nhe;tnlien quan clla chi tiet thao dU'Q'ccho 8ang
ki~m d~ xac nhe;tnVaGdQ't ki~m tra chu ky hoci3cb~t thU'6'ng sau d6.

(1) Ten clla chi tiet va ky hi~u nhe;tndi;!ng;

(2) Vi tri lap oci3t;

(3) Tai trQng lam vi~c an toan clla chitiet thao oU'Q'c;

(4) Tai trong th(Pclla chi tiet thao dU'Q'c;
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(5) Ngay sua chG'a,thay m6'i va ngay bat d~u su dvng;
(6) Ly do thay m6'i ho~c slia chG'a.

3.5 Thw tai
3.5.1 Thw tai d6i vcYic~n trl:lCquay

Cac quy djnh v~ thu tai dOiv6'i c~n trvc quay phai tuan theo cac quy dinh sau:

1 C~n trvc phai luon ho~t de)ngtrong suot qua trinh thli taL
2 C~n trvc phai dU'Q'ckiem tra theo cac h~ng ml,JCclla t6ng kiem tra hang nam trU'6'cva

sau moi I~n thli. C~n phai chu y t6'i thiet bi ch~ng bue)cdU'Q'csli dvng de giG'taL Day
cap vong khuyemco the dU'Q'Csu dvng trong qua trinh thli taL

3 TrQng1U'Q'ngthli ho~c h!c ke thli phai dU'Q'ckiem tra de)chinh xac boi Bang kiem.

4 Chll thiet bi phai co ke ho~ch va quy trinh thli tai dai v6'i moi c~n trvc quay, co xet den
vi tri clla c~n trvc, khong gian clla san dO' va vi~c lap rap tai thu, va cac khu VI)'Cco
kha nang nguy hiem de phong tranh.

5 Khi tai thli dU'Q'cnang len, NgU'aiv~n hanh c~n trl,Jcphai dU'acac c~n di~u khien v~ vi
tri trung I~p.Tai thli S8dU'Q'cgiG'trong it nh~t la 5 phut.

6 Khi Il)'c ke dU'Q'csli dl,Jngde xac dinh trQng 1U'Q'ngtai thli, tai thli phai xoay dU'Q'ctl)' do
de khong t~o ra ung su~t xoan cho Il)'cke d~n den lam sai ket qua do.

7 Chi bao tai clia c~n trl,Jckhong dU'Q'csli dl,Jngtrong vi~c thli cac c~n trl,Jc.
8 Van an toan dai v6'i c~n trl,JcthllY Il)'c khong dU'Q'cdi~u chinh VU'Q'tqua ap su~t quy

dinh clia nha san xu~t va thiet bi gi6'i h~n dong di~n tren c~n trl,Jcdi~n khong dU'Q'Cbe
qua ho~c di~u chinh de tang kha nang keo clIa day cap chinh. Vi~c thli co the dU'Q'C
thl)'c hi~n v6'i tai trQngcao nh~t rna tai co the nang dU'Q'cmien la no tU'O'ngdU'O'ngv6'i
tai trQngdinh muc.

9 Tac de)clIa de)ngcO'khong dU'Q'cdi~u chinh vU'Q'tqua vong quay l6'n nh~t theo quy
dinh clla Nha san xu~t.

10 Vi~c thli tai d6i v6'i c~n trl,Jcphai dl)'a tren bieu dOtai dinh muc clia c~n trl,Jc,de)b~n
cap thep, Il)'c keo co the clia cap nang va be)isu~t cap nang. Tai thli tinh va ban kinh
thli phai dU'Q'ctinh toan nhU'trong Bang 1. .

Bang 29 - Taithw tinh va ban kinh

Tai trQng lam vi~c an to~n tinh .Tai trQng thw
~i ban kinh CIJthe ~i m6i ban kinh CIJth~

SWL (t) (tl

SWL S 18,144 1,25xSWL

18,144 < SWLS 45,356 SWL + 4,536

SWL > 45,356 1,1 SWL

11

12

T~t ca c~n tn,lc phai dU'Q'cthli tai khi chung dU'Q'cI~p d~t thong thU'ang. C~n trl,Jc
khong dU'Q'Clap rap them bQisuM cap nang ho~c tang ap Il)'cthllY Il)'c, dong di~n ho~c
cong su~t clIa dQngCO'.
Thli tai dQngbang tai trQng lam vi~c an toan phai dU'Q'cthl)'c hi~n nhU'sau:
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Tai trQng thCr phai OLPQ'cquay theo mQi hLP6'ng ma can tn)c se ho(?t oong, tranh cac
V?t can tra (vi dl,l nhLPthap khoan, khu nha &, oau khoan, may nen khi ... ); .

- Tai thCr phai dLPQ'cnang len h(? xuong de dam bao teri ho(?t dong blnh thLPerng va thCr
cac phanh tTnh;

ThCPtai d6i vcYicac thi~t bi nang khac

Trang moi Ian thCr tai, thi~t bj nang phai OLPQ'ckiem tra bang cach treo V?t thCr lo(?i di
chuyen dLPQ'cho~c tai trQng c6 khoi ILPQ'ngtoi thieu bang tai trQng thCr neu & ml,lC -2 va
cach thCr neu & ml,lC -3 ho~c ml,lC -4 tuy thea lo(?i thi~t bj nang va phai oam bao & tr(?ng
thai tot. Tuy nhien, doi v6'i cac chi ti~t thao dLPQ'cthi vi$c xac nh?n noi dung giay
chCrng nh?n k~t qua thCr clla chung c6 the thay th~ cho vi$c thCr taL

Tai trQng dung de thCr tai phai phu hQ'p v6'i cac yeu cau tLr 'ml,lc (1) d~n (3) dLP6'i day,
tuy theo lo,?i thi~t bi nang:

(1) Tai trQng thCr dung cho thi~t bj nang dLPQ'cquy ojnh & Bang 30 tuy theo tai trQng
lam vi$c an toano

(2) Tai trQng thCr cho cac chi ti~t thao OLPQ'c,trLr day cap, dLPQ'Cquy ojnh & Bang 31
tuy theo tai trQng lam vi$c an toano

(3) Tai trQng thCr cho day cap phai thoa man cong thCrc sau:

T~Wf
Trang d6:

T : Tai trQng thCr cho day cap (~ ;

W : Tai trQng lam vi$c an toan clla day cap (~ ;

f : H$ so an toan cho trang ml,lC 2.5.2.2.

Bang 30 Tai trQng th(P cho thi~t bi nang

Tai trQng lam vi$c an toan (SWL) (~ Tai trQng thCr (t)
SWL < 20 1,25 x SWL

20 < SWL < 50 SWL + 5
50 < SWL 1,1 x SWL
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Bang 31 Tai trQng th{Pcho chi ti~tthao dU'Q'c

Ten chi ti~t Tai trQng lam vi~c an toan Tai trQng thti (t)
(SWL) (t)

Puli oO'n khong co kh6'p xoay 4 x SWL
Puli oO'n co kh6'p xoay 6 x SWL

Cl,lm SWL:::;25 2 x SWL
Cl,Im nhi~u puli 25 < SWL:::; 160 (0,933 x SWL) + 27

160 < SWL 1,1 x SWL
Xich, moc, rna nl, khuyen, mat nei, SWL:::;25 2 x SWL
mat xoay, k~p cap va chi ti~t
tU'O'ngtl,J' 25 < SWL (1,22 x SWL) + 20
Xa treo tai, nam cham nang hang, SWL< 10 2x SWL
vang nang hang va cac chi ti~t 10 < SWL:::; 160 (1,04 x SWL) + 9,6
tU'O'ngtl,J' 160 < SWL 1,1 x SWL

3 Dei v6'i thi~t bi nang co tai trQng lam vi$c an toan OlfQ'C~n--dinh I~n o~u, phU'O'ngphap thti
tai phai phu hQ'p v6'i cac yeu. cau tCr(1) o~n (4) sau oay : -

(1) H$ can trl,lc day gi~ng

(a) Doi v6'i h~ can trl,lc day gi~ng t<;1tngang, tai trQng thti phai oU'Q'Cdi chuy~n quay trong
ph<;1mvi lam hang (y goc cho phep nho nh~t va phai nang, h<;1t~i mQt so vi tri trong
ph<;1mvi lam hang.

(b) Doi v6'i h$ can trl,lc day gi~ng ki~u quay, ngoai qui ojnh (y (a), than c~n con phai
oU'Q'ctreo trQng 1U'Q'ngthti (y vi tri can v6'i ra ngoai m~n tau va can (y vi tri oU'<yngdQc
tam tau.

(c) Doi v6'i h~ can trl,lc day gi~ng lam vi$c ghep ooi, tai trQng thti phaioU'Q'c di chuy~n
trong ph~m vi lam hang v6'i chi~u cao nang hang cho phep ho~c goc l6'n nh~t giCl'a
hai day cap nang hang.

(2) C~u trl,lc, cOng trl,lc

(a) Doi v6'i cOng trl,lc ch~y tren ray, thi~t bi treo tai trQng thti phai di chuy~n theo phU'O'ng
ngang trong ph~m vi lam hang va phai nang/h~ tai trQng ihu t~i mQt so vi tri trong
ph<;1mvi lam hang.

(b) Doi v6'i cau trl,lc ch~y tren ray, cau trl,lc co treo tai trQng thti phai di chuy~n trong
ph<;1mvi lam hang giCl'a hai oau c~u va tai trQng thti phai oU'Q'Cnang/h<;1t<;1imQt so vi
trt.

(3) May nang hang

Doi v6'i may nang hang ch~y tren ray thl tai trQng thti phai oU'Q'co~t t~i cac vi tri co oi~u
ki$n lam vi$c n~ng n~ nh~t, co tinh o~n tai trQng phl,l. May nang phai di chuy~n giCl'acac
di~m dCrngva phai nang, h~ trong toan be)hanh trlnh di chuy~n.

(4) Doi v6'i cac chi ti~t thaa oU'Q'c,tai trQng thti phai oU'Q'Co~t theo phU'O'ng phap thea quy
ojnh.

4 Doi v6'i thi~t bi nang khac v6'i ml,lC -3 tren, thl phU'O'ng phap thti tai phai phu hQ'p v6'i quy
oinh (1) ho~c (2) dU'6'i oay:

(1) Phai thl,J'Chi$n vi$c thti tai quy oinh (y -3(1), (2), (3).
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(2) C6 the ap dl,mg cac thi~t bi t~o Il.)'cb~ng thllY Il.)'cho~c Il.)'ck~ dU'Q'cdinh vi an tOEmva
phu hQ'pv6'i phU'O'ngphap theo quy dinh, lam tai trQng thll'.

3.6 ChcPng nh?n, d6ng d~u

3.6.1 Quy dlnh chung

Cac yeu cau trong phan nay ap dl,lng cho vi$c ch(Png nh?n, d6ng dau cac thi~t bi nang.

3.6.2 Quy dlnh tai tr9ng lam vi~c an toan

1 Quy dlnh chung

Dang kiem quy dinh tai trQng lam vi~c an toan cho cac thi~t bi nang da dU'Q'ckiem tra va
thll' tai thoa man quy dinh 3.1 d~n 3.5 tren.

2 Tai tr9ng khac v&i tai tr9ng lam vi~c an taan

Theo yeu cau clla Chll cong trinh bien, Dang kiem c6 the quy dinh nhCrng tai trQng neu &
(1) d~n (2) dU'ai day ngoai tai trQng lam vi$c an tOEm phu hQ'p vai quy dinh & -1 tren:

(1) Tai trQng t6i da tU'O'ng(Png vai g6c nh6 hO'n g6c t6i thieu cho phep d6i vai h$ can tn,lc
day gi~ng.

(2) Tai trQng t6i da tU'O'ng(Pngv6'i tam v6'i vU'Q'tqua tam vai t6i da cho phep d6i v6'i can tn,lc
quay.

3 Quy dlnh cho h~ c~n trl}c day gi~ng lam vi~c ghep doi

(1) Vi$c quy dinh tai trQng lam vi$c an toan cho h$ can tn,lc day gi~ng lam vi$c ghep doi la
xac dinh tai trQng lam vi$c an toan va g6c l6'n nhat giCra hai day nang hang ho~c tai
trQng lam vi$c an toan va chi~u cao nang cho phep (khoang cach th~ng d(Png giCravi tri
cao nhat clla ket cau tren boong thU'Q'ngc6 mi$ng ham hang va tam ma tam giac ho~c
khuyen tran bat v6'i day cap nang hang).

(2) G6c Ian nhat t~o b&i hai day cap nang hang quy djnh trong (1) tren khong dU'Q'cVU'Q't
qua 120°.

3.6.3 D6ng d~u tai tr9ng lam-vi~c. an toan

1 86ng d~u cho thi~t bl nang

(1) Tren thi~t bi nang, tai trQng lam vi$c an toan, g6c nghieng nh6 nhat cho pMep, tam vai
t6i da va cac di~u ki$n h~n ch~ khac xac dinh theo 3.6.2 phai dU'Q'cd6ng dau phu hQ'p
v6'i cac yeu cau tCP (a) d~n (c) dU'6'iday:

(a) H$ can tn,lc day gi~ng

T~i vi tri de thay cua gia dO' can phai c6 dau ella Dang kiem, dcfluquy dinh tai trQng
lam vi$e an toan, g6e nh6 nhcfltcho phep.

(b) Can tn,le quay

T~i vi tri de thay ella gia dO'can ho~c vi trl tU'O'ngtl.)'phai e6 dcfluella 8ang kiem, dcflu
quy dinh tai trQng lam vi$c an toan, tam vai Ian nhat.

(c) Thi~t bi nang khae

T~i vi trl de thcfly, It.bj va ch~m, phai e6 dcflueua Dang kiem, tai trQng lam vi$c an
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tOEm.
(2) N~u h$ c~n tn:lc day giang va c~n tn,lc quay c6 cac tai trQng lam vi$c an toan khac dU'Q'c

chttp nh~n theo cac quy dinh neu cy 3.6.2 ..2 thi phai c6 dll cac dttu d6ng quy dinh tlmg
to hQ'p tU'O'ngling, theo cac yeu c~u trong (1).

(3) Doi v6'i thi~t bi nang SLrdl:mg gau ngoe;tm,d~m nang hang, 1U'6'inang hang, nam cham
nang hang va chi ti~t thao dU'Q'ctU'O'ngdU'O'ngkhac c6 quy dinh tai trQng hang toi da,
khong k~ trQng 1U'Q'ngban than, thi phai d6ng dttu tU'O'ng ling v6'i cac dieu ki$n lam
vi$c.

(4) ottu d6ng phai dU'Q'csO'n bang sO'n chong gi va vien khung bang sO'n de nhin thtty.

(5) Ngoai vi$c d6ng dttu theo quy dinh CY ml,lC (1), (2) va (3), cac dttu tU'O'ng tl,l' (trCrdttu ttn
chI Dang ki~m) phai dU'Q'cd6ng te;tinhCrng vi tri de thtty c6 sO'n phll. Trang trU'cYnghQ'p
nay, kich thU'6'c clla chCrphai c6 chieu cao khong nh6 han 77 mm.

(6) Doi v6'i nhCrng thi~t bj nang khong quy dinh tai trQng lam vi$c an toan, phai d6ng dttu
he;tnch~ tai trQng SLrdl,lng dU'6'i 1 tan.

2 D6ng d~u -cho-cacchi ti~t thao dU'Q'c
(1) Tren chi ti~t thao dU'Q'c,tru day cap thep va cap thao m(>c, phai d6ng dau tai trQng thLr,

tai trQng lam vi$c an toan va cac dttu hi$u phan bi$t vao vi tri de thtty va khong gay bat
lQ'i cho ca d(> ben va Sl,l' hoe;ttd(>ng clla chung. Tren gau ngoe;tm,d~m nang hang, nam
cham nang hang, khung nang cong te nO'va cac chi ti~t tU'O'ngdU'O'ng khac, phai d6ng
them dttu trQng 1U'Q'ngban than clla chung.

(2) Cac dau d6ng phai dU'Q'csO'n chong gi va d6ng khung bang sO'n de nhin thay.

(3) M~c du cac yeu c~u trong ml,lC (1), gau ngo9m, d~m nang hang, nam cham nang hang,
vang nang hang va cac chi ti~t tU'O'ngdU'O'ngkhac, phai d6ng them dttu tai trQng lam
vi$c an toan, trQng 1U'Q'ngban than clla chung c6 sO'n phll. Trong trU'cYnghQ'p nay, kich
thU'6'c clla chCrphai c6 chieu cao khong nh6 hO'n77 mm.

3.7 Thu tl;lc c~p va h6 sO' Dang ki~m
Thll tl,lC ve cttp gitty chling nh~n thi~t bi nang tuan theo Thong tU' so 33/2011m-
BGTVT ngay 19 thang 4 nam 2011 clla B(>trU'cyngB(>Giao thong v~n tai quy dinh ve
thll tl,lCcttp gitty chling nh~n chttt 1U'Q'ngan toan ky thu~t va baa v$ moi trU'cYngphU'O'ng
ti$n, thi~t bi tham do, khai thac va v~n chuy~n d~u khi tren bi~n:

_Gitty chling nh~n theo m~u te;tiPhl,lll,lc IX clla Thong tU' so 33/20111TT-BGTVT.

3.8 Sao quan h6 sO' eang ki~m

3.8.1 Quy dinh chung
Cac h6 sa do f)ang ki~m cttp va hU'6'ng d~n SLrdl,lng thi~t bi nang phai dU'Q'cbao quan
tren cong trinh bi~n. .

3.8.2 HU'<Yngd~nslf dl;lng
HU'6'ng d~n SLr dl,lng neu a 3.8.1 phai ghi cac he;tngml,lC quan trQng c~n cho SI,l'hoe;tt
d(>ng va bao dU'6'ng thi~t bj nang bao g6m nhCrng he;tngml,lCtCr(1) d~n (8) dU'6'i day:

(1) Bo tri chung clla thi~t bj nang;

(2) Ban ve bo tri chung clla cac chi ti~t thao dU'Q'c;

(3) Oanh ml,lC chi ti~t thao dU'Q'c;

88
______~~ ~~ __ ~~ ......,lwl



QCVN 97: 2016/BGTVT

(4) f)i~u ki~n thi~t k~ (ke ca tai trong lam vi~c an toan, t6c d(j" gi6, nghieng doc va
nghieng ngang clla cong trinh bien...);

(5) Danh ml,JCv~t li~u;

(6) HLP6'ngdan SLrdl,Jng(bao g6m ca chli'c nang clla h~ th6ng an toan va h~ th6ng
bao v~);

(7) Quy trlnh thLrtai;

(8) Quy trlnh bao dLPongva kiem tra.

89

-~

!
\



4.1 Trach nhiem cua chu cong trinh bi~n, cac cO'sa thi~t k~, dong m6'i, hoan cai,
phlJc hOi'.ia sLPachiPathi~t bi nang . .

4.1.1 Trach nhi~m cua chu cong trinh bien
Cac chu cong trinh bien co trach nhi~m:
Thl)'c hi~n aay au cac quy dinh v~ dang kiem thiet bi nang neu trong QLiychu~n nay khi
thiet bi nang dU'Q'cche ti;10mai, hoan cai, phl,lch6ilhi~n ai;1ihoa, sua chua va khai thac
de dam bao va duy tri tinh tri;1ngan toan ky thu~t va phong ngCra0 nhiem moi trU'ang;

Tuan thea cac quy dinh lien quan cua API Recommended Practice 20: 2014 v~ v~n
hanh va bao dU'cmgcac thiet bi nang tren cac cong trinh bien.

4.1.2 Trach nhi~m cua cac C(J sa thiet ke
Cac C(J sa thiet ke thiet bi nang, bao g6m thiet ke aong mai, hoan Cai, phl,lc h6i/hi~n ai;1i
hoa thiet bi nang co trach nhi~m cung c~p dAy au kh5i 1U'Q'ngh6 S(J thiet ke theo yeu
cAu va trinh duy~t h6 S(J thiet ke theo quy ainh.

4.1.3 Trach nhi~m cua cac C(J sa aong mai, hoan cai, phl,lch6i va sua chua thiet bi nang
Cac C(J sa dong mai, hoan cai, phl,lc h6i/hi~n ai;1ihoa va sua chua thiet bi nang co trach
nhi~m chju Sl)' kiem tra giam sat cua Bang kiem v~ ch~t 1U'Q'ng,an toan ky thu~t va
phong ngCl'a0 nhiem moi trU'ang trong qua trinh dong mai, hoan Cai, phl,lc h6i/hi~n di;1i
hoa va sua chua thiet bi nang.

4.2 Trach nhi~m eua £)angki~m

Bang kiem co trach nhi~m:
(1) Th~m dinh thiet ke dong mai, hoan cai va phl,Jch6i/hi~n ai;1ihoa thiet bi nang theo

cac quy dinh cua Quy chu~n nay va cac quy ainh co lien quan khac cua phap lu~t;

(2) Kiem tra, giam sat ky thu~t a5i v6'i thiet bi nang trong che ti;10mai, hoan cai, phl,Jc
h6i, sua chua va a5i vai cac thiet bi nang trong khai thac theo cac quy ainh cua Quy
chu~n nay va cac quy dinh co lienquan khac cua phap lu~t;

(3) Can Clf yeu cAu thl)'c te, Bang kiem co trach nhi~m kien nghi H<}-Giaolhol19 v~n tai
sua a6i, b6 sung Quy chu~n nay khi cAn thiet.
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5 - TO CHO'C THt)'C HI~N

5.18ang ki~m co tn3chnhi$m t6 ch(Pcthl,l'chi$n cac nQidung clla Quy chu~n nay.

5.2 Ap dl,mgquy chu~n

1 Trang trU'cynghQ'pco Sl,I'khac nhau giCl'aquy dinh clIa Quy chu~n nay vai quy dinh clIa
quy phc;lm,tieu chu~n va quy chu~n ky thu~t khac lien quan d~n cong trlnh bi~n thl ap
dl,mgquy dinh clla Quy chu~n nay.

2 Khi cac tai li$u vi$n d~n clla Quy chu~n nay co Sl,I'thay d6i, b6 sung ha~c dU'Q'cthay th~
thl thl,J'chi$n thea nQidung clIa van ban maL
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