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QUV CHuAN KY THU~T QUOC GIA VE
THIET 81 NANG TREN cAc PHU'ONG TII;N THOV NQI fJlA

National technical regulation
for lifting appliances onboard inland - waterway ships

I - QUY D!NH CHUNG

1.1 Ph~mvi di~u chinh

Quy chu~n nay quy dinh cac yeu c~u an toan ky thu~t ve thi~t k~, ch~ tc;io,
hoan cai, phl,lc hoi, sLra chCl'a, nh~p kh~u, khai thac, cac yeu c~u ve quan Iy,
kiem tra, ChlJ'ngnh~n an toan ky thu~t d5i vai thi~t bi nang tren cac phLl'O'ngti$n
thuy nQi dia ("thi~t bi nang tren cac phLl'O'ngti$n thuy nQi dia" sau day trong Quy
chu~n nay vi~t tat la "thi~t bi nang").

1.2 D6i tU'Q'ng ap dl:lng
Quy chu~n nay ap dl,lng d5i vai cac t6 chli'c va ca nhan co hOc;itdQng lien quan
d~n thi~t bi nang thuQc phc;imvi dieu chTnhneu tc;iiml,lC1.1.

1.3 Tai Ii~uvi~ndan

1.3.1 Thong tLl's5 48/2015rrT-BGTVT ngay 22 thang 09 nam 2015 cua BQtmang BQ
Giao thong v~n tai quy dinh ve dang kiem phLl'O'ngti$n thuy nQi dia.

1.3.2 Thong tLl's6 15/2013/TT-BGTVT ngay 26 thang 07 nam 2013 cua BQtrLl'ang BQ
Giao thong v~n tai quy dinh ve bieu mau gi~y chli'ng nh~n va s6 kiem tra an
toan ky thu~t va baa v$ moi tmcyng c~p cho tau bien, phLl'O'ngti$n thuy nQi dia
va san ph~m cong nghi$p SLrdl,lng cho phLl'O'ngti$n thuy nQi dia.

1.3.3 QCVN72: 2013/BGTVT - Quy chuan ky thu~t qu5c gia ve quy phc;im phan c~p
va dong phLl'O'ngti$n thuy nQi 6ia.

1.3.4 QCVN 21: 201 O/BGTVT "Quy phc;imphan c~p va dong tau bien vo thep".

1.3.5 ClassNK 2016 - Rules for cargo handling appliances.

1.4 Gic\i thich tIP ngCP

Cac t6 chli'c va ca nhan neu a ml,lC 1.2 baa gam:

1.4.1 CO'quan Dang kiem Vi$t Nam (sau 6ay vi~t t~t la "Dang kiem").

1.4.2 Cac t6 chli'c va ca nhan hOc;it6Qng trong linh Vl,l'Cthi~t k~ thi~t bi nang baa gam
thi~t k~ cho ch~ tc;iomai, thi~t k~ hoan cai, phl,lc hoi thi~t bi nang.

1.4.3 Cac t6 chli'c va ca nhan hOc;it6Qng trong linh Vl,l'Cch~ tc;io, sLra chCl'a, hoan cai
va phl,lc hoi thi~t bi nang.

1.4.4 Cac chu phLl'O'ngti$n thuy nQi dia ("phLl'O'ngti$n thuy nQi dia" sau day vi~t t~t la
"tau") baa gam cac cong ty/60'n vi va/ho~c ca nhan hOc;it6Qng trong Iinh Vl,l'C
quan Iy, khai thac cac thi~t bi nang.
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II - QUY DINH KY THU~T

CHU'O'NG 1 QUY £)!NH CHUNG

1.1 Quy dinh chung

1.1.1 Ph~m vi ap dl,mg
1 Neu khong co quy dinh nao khac trong Quy chu~n nay, cac yeu c~u co lien

quan clla QCVN72: 2013/BGTVT "Quy chu~n ky thu~t qu6c gia v~ quy ph~m
phan c~p va dong phU'O'ngti$n thllY nQi dian se dU'Q'cap dl,mg cho v~t Ii$u,
trang thiet bi, vi$c I~p d~t va chM 1U'Q'ngche t~o thiet bi nang.

2 Neu khong co quy dinh nao khac trong Quy chu~n nay thi cac thiet bi nang
dU'Q'cche t~o ho~c I~p d~t tren tau tmac khi Quy chu~n nay co hi$u h="cvan
dU'Q'Cphep ap dl,mgcac tieu chu~n trU'ac day d~ che t~o va I~pd~t chung.

1.2 Cae dinh nghia
Cac thu~t ngCl'SLrdl,mgtrong Quy chu~n nay dU'Q'cdinh nghTatCrml,lC1 den 24
dU'ai day va theo cac hinh ve minh hQatrong Phl,l Il,IcA.1 clla Quy chu~n nay
(cac thiet bj tren cac hinh ve nay chi d~ minh hQacho cac thu~t ngCl'ky thu~t).

1.2.1 Thiet bi nang la thiet bi dung d~ dich chuy~n tai trQng.

1.2.2 Thanh ph~n ket c~u la nhCmgbQph~n chiu tai trQng lam vi$c an toan clla thiet
bj nang k~ ca chi tiet c6 dinh va pu Ii c6 dinh clla chung.

1.2.3 Chi tiet co dinh la nhCl'nggia chan dm, gia dinh CQt,tai I~p tren dinh c~n, cac
v~u duoi c~n, tai b~t cap gi~ng c~n, cac ch6t gi~ng v.v... dU'Q'cI~p co dinh VaG
cac thanh ph~n ket c~u ho~c ket c~u than phU'O'ngti$n d~ lam hang.

1.2.4 Cac chi tiet thao dU'Q'cla puli, day cap, khuyen treo, moc treo hang, ma nf, m~t
xoay, k~p cap, gau xuc, nam cham nang hang co th~ thao I~p dU'Q'cv.v... dung
d~ truy~n tai trQngclla hang len cac thanh ph~n ket c~u.

1.2.5 Tai trQng lam vi$c an toan la trQng1U'Q'nghang cho phep Ian nh~t do Quy ph~m
quy dinh rna thiet bi nang co th~ lam vi$c an toan, viet t~t la "S.W.L" va dU'Q'c
tfnh b~ng t~n (t).

1.2.6 Goc cho phep nho nh~t la goc t~o bcYithan c~n vai dU'6'ngn~m ngang ma t~i vi
trf do, h$ c~n c~u day gi~ng dU'Q'Cphep lam vi$c vai tai trQng lam vi$c an toan,
dU'Q'ctfnh b~ng dQ (0).

1.2.7 Ban kfnh quay Ian nh~t la ban kfnh ma t~i do c~n c~u quay dU'Q'cphep lam vi$c
vai tai trQng lam vi$c an toan, tfnh b~ng met (m).

1.2.8 Tai trQng lam vi$c an toan
(a) £>6ivai h$ c~n trl,lc day gi~ng: la tai trQng lam vi$c an toan, goc cho phep
nho nh~t va nhCl'ngdi~u ki$n h~n che khac;

(b) £>oivai c~n trl,lc quay: la tai trQng lam vi$c an toan, ban kfnh quay Ian nh~t
va cac di~u ki$n h~n che khac;
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1.2.9

(a)

(b)

1.2.10

(a)

(b)

(c)

1.2.11

1.2.12

1.2.13

1.2.14

1.2.15
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(c) Doi v6'i nhO'ng may moc khac SLrdl,mg de xep dO' hang: la tai trQng lam vi$c
an toan va cac dieu ki$n hc;1nche khac do Quy chu~n quy dinh;

(d) Doi v6'i c~u xe: la tai trQng lam vi$c an toan va cac dieu ki$n h~n che do
Quy chu~n quy dinh.

Tai trQng lam vi$c an toan clla chi tiet thao dLPQ'cla trQng 1U'Q'nghang cho phep
l6'n nh~t do Quy chu~n nay quy dinh rna cac chi tiet thao dLPQ'cco the SLrdl,lng
an toan, viet tM la "S.W.L" tinh b~ng t~n (t). DEli v6'i puli nang hang, tai trQng
lam vi$c an toan dLPQ'cdinh nghTatheo (a) ho~c (b) dU'6'i day:

DEli v6'i Cl,lm puli dO'n: Tai trQng lam vi$c an toan la trQng ILPQ'nghang l6'n nh~t
ma puli co the keo len an toan khi treo puli va trQng 1U'Q'nghang VaGday qu~n
quanh ranh clla no.

DEli v6'i Cl,lm nhieu puli: Tai trQnglam vi$c an toan la trQng ILPQ'nghang l6'n nhat
co the tac dl,lng len tai treo pulL

H$ c~n trl,lc day gi~ng' la h$ thElng dung de nang hang b~ng cach treo hang a
d~u c~n; cac c~n nay dU'Q'cnEliv6'i h$ thElng trl,l, cQt c~u, bao gam cac trU'O'ng
hQ'pneu a (a), (b) va (c) dU'6'i day:

Ph~n cuEli clla day cap nang c~n dU'Q'ccEldinh, hai day cap t~t c~n lien ket t~i
d~u c~n dU'Q'ccuon bang cac to'i dQc I$p rieng de t~t c~n theo phU'O'ngngang
(sau day gQi la h$ thElng c~n trl,lc day gi~ng t~t ngang).

Hai than c~n a m~n phai va m~n trai dU'Q'cco dinh thanh mQt c~p t~i vi tri da
dinh. Day cap nang hang clla hai c~n dU'Q'cnoi v6'i nhau de xep ho~c dO' hang
(sau day gQi la h$ thElng c~n trl,lc lam vi$c ghep d6i).

Day cap nang hang co the dU'Q'ch~ ho~c keo len va c~n co the nang ho~c quay
dQc I$p ho~c dong thO'i trong khi hang van dU'Q'ctreo (sau day gQi la h$ c~n trl,lc
day gi~ng kieu quay).

C~n trl,lc bao gam c~n trl,lc quay, cong trl,lc, c~u trl,lc va may nang, gia nang
hang v.v ... co kha nang thl,i'c hi$n vi$c xep dO' hang, di chuyen thang dLrng hay
xoay ngang dong thO'i ho~c dQc I$p.

Thang may la thiet bj khi xep dO'hang co giO'hang trong ket c~u clla no.

C~u xe la thiet bi dU'Q'c lien ket v6'i va phU'O'ng ti$n ho~c bo tri trong phU'O'ng
ti$n, co thiet bi cO' khi dong, ma ho~c quay, cho phep hang hoa cOng nhU' cac
lo~i xecO' gi6'i, co ho~c kh6ng chLra hang hoa len xuElng phU'O'ngti$n.

Tai trQng nang la tong clla tai trQng lam vi$c an toan l6'n nh~t, bao gam: TrQng
ILPQ'ngl6'n nh~t clla hang dU'Q'ctreo va trQng 1U'Q'ngclla cac thiet bi nhU' moc
treo, Cl,lmpuli nang hang, gau xuc, thung chLra, d~m treo hang, 1U'6'itreo hang
v.v ... TrCl'nhO'ng trU'O'nghQ'p khac do Quy chu~n quy dinh, kh6ng c~n tinh den
trQng 1U'Q'ngclla day cap nang hang, trCl'khi tinh toan dEli v6'i chieu cao nang
hang tCl'50 met tra len.

Thiet bi canh bao la thiet bi tl,l' dQng phat tin hi$u dung de bao hi$u cac tr~ng
thai lam vi$c gi6'i h~n co nguy cO'phat sinh Sl,i'cElmat an toano
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1.2.16

1.2.17

1.2.18

1.2.19

1.2.20

1.2.21

1.2.22

1.2.23

1.2.24

1.3

1.3.1

Thi~t bi bao v$ an toan la thi~t bi tl)' dong t~m dCrngho~t dong clia cac may, cO'
c~u ho~t dong d~ ngan ngCratinh tr~ng mM an toano

H~ s6 an toan phanh la ty s6 giCl'ama men tTnhdo phanh sinh ra v6'i ma men
tTnhtren tn,lc phanh dU'6'itac dl,mgclia tai trQngtinh toano

Phanh thU'cmgma la lo~i phanh chi d6ng khi dU'Q'cc~p nang 1U'Q'ng.

Phanh thU'ang d6ng la lo~i phanh chi ma khi dU'Q'cc~p nang 1U'Q'ng.

Phanh di~u khi~n la lo~i phanh khi d6ng ho~c ma dU'Q'cthl)'c hi~n a ngU'ai di~u
khi~n thi~t bi nang tac dong len cO'c~u di~u khi~n clla phanh, khang phl) thuoc
vao bo ph~n truy~n dong clla may.

Phanh tl)' dong la lo~i phanh tl)' dong d6ng khi ng~hngu6n nang 1U'Q'ngcho
dong cO'clla cO'c~u b6 tri phanh d6.

T6ng ki~m tra la ki~m tra ben ngoai, n~u can phai dung them cac bi~n phap
ki~m tra khac nhU'do d~c, th(r khang pha hllY, th(r ho~t dong ... Vi~c ki~m tra
phai dU'Q'cti~n hanh chinh xac d~ c6 di~u ki~n k~t lu~n mLPcdOan tOEmd6i v6'i
cac bo ph~n ki~m tra, n~u can phai thao cae chi ti~t clla cac may va thi~t bi d~
ki~m tra.

Gia t6c trQngtrU'ang (g) I~y bang 9,81 m/s2.

QCVN la tCrvi~t t~t Quy chu~n ky thu~t qu6c gia clla Vi~t Nam.

H6 sO' thi~t k~ thAm djnh

Cac ban ve va tai li~u ky thu~t neu tCr(1) d~n (11) dU'6'iday phai trinh Dang
ki~m th~m dinh khi ch~ t~o m6'i thi~t bi nang:

(1) Ba'nve b6 tri chung clla thi~t bi nang;

(2) Ban ve kM c~u clla thi~t bi nang (kich thU'6'ccac thanh phan k~t c~u, d~c
di~m ky thu~t clla v~t li~u va chi ti~t lien k~t);

(3) Ban ve cac chi ti~t g~n c6 dinh (kich thU'6'c,d~c di~m ky thu~t clla v~t Ii~u
va phU'O'ngphap I~p rap cac chi ti~t nay v6'i thanh phan k~t c~u khac ho~c v6'i
than tau);

(4) Ban ve b6 tri chi ti~t thao dU'Q'c(k~ ca h~ th6ng cap giang);

(5) Danh ml)C chi ti~t thao dU'Q'c(ne'Ur6 k~t c~u, kich thU'6'cv~t li~u va vi tri).
D6i v6'i nhCl'ngchi ti~t dU'Q'cch~ t~o theo tieu chu~n h6a thi ki hi~u phan lo~i
clla chung c6 th~ dU'Q'cdi~n vao vi tri ghi kich thU'6'cva v~t Ii~u);

(6) Ban ve k~t c~u h~ th6ng truy~n dong;

(7) SO'd6 h~ th6ng c~p nang 1U'Q'ng;

(8) Ban ve cO'c~u h~ th6ng ho~t dong va di~u khi~n;

(9) Ban ve cac thi~t bi an toan;

(10) Ban ve cac thi~t bi bao v~;
(11) Cac ban ve va tai li~u ky thu~t khac n~u can thi~t d~ dam bao an toano
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2

2

4

3

3

4

1.3.2 Cac ban ve va tai Ii$u ky thu~t clla thi~t bi nang khi ch~ t~lOmcYineu tll' ml;JC(1)
d~n (6) dU'cYiday phai dU'Q'Ctrinh de xem xet:

(1) B~c diem ky thu~t clIa thi~t bj nang;

(2) Cac ban tinh ho~c ban tinh kiem tra lien quan d~n cac ban ve va tai li$u ky
thu~t de trinh duy$t neu cy 1.3.1;

(3) HU'cYngdan v~n hanh thi~t bi nang;

(4) Qui trinh kiem tra khong pha hllY;

(5) Qui trinh kiem tra va thLr tai;

(6) Cac ban ve va tai Ii$u ky thu~t khac n~u can thiet de dam baa an toan.

1.3.3 T~i dQ't kiem tra 'an dau thi~t bi nang dU'Q'cch~ t~o khong qua giam sat clla
Dang kiem, pha; xuM trinh cac ban ve va tai li$u ky thu~t nhU' da neu t~i 1.3.1
va 1.3.2. Tuy nhien, co the mi~n m(>tvai ban ve va tai li$u da neu tren sau khi
xem xet ho sO' kiem tra trU'cYcday va cac gi~y chli'ng nh~n di kem thea chung
(khong do Bang kiem c~p) ma Chll tau xuM trinh.

s6 tri chung, k~t c~u,v~t Ii~uva han
80 tri chung
Vi$c bo tri va kich thU'cYcclla thi~t bi nang khong dU'Q'canh hU'cyngd~n den tin
hi$u, den hanh trinh va cac chli'c nang khac clla tau.

N~u m(>tso b(>ph~n clIa thi~t bi nang dU'Q'cSLrdl;Jngvao ml;Jcdich khac, chang
h~n nhU' thong gio ho~c cac h$ thong hay thi~t bj quan trQng dU'Q'cthi~t k~ cho
ml;JCdich khac, ke ca thi~t bi khac cong dl;Jng I~p tren chung, thi phai chu y
tranh khong cho chung co anh hU'cyngx~u d~n nhau ve chli'c nang cOng nhU' d(>
ben.

MQi thi~t bi clIa thi~t bi nang khi lam vi$c nho ra kh6i m~n tau nen co kha nang
co vao, g~p I~i ho~c thao rai dU'Q'Cde x~p gQn vao trong m~n tau khi khong SLr
dl;Jng.

Thi~t bi nang phai co thi~t bi de co dinh cac chi ti~t chuyen d(>ng khi khong SLr
dl;Jng.

K~t c~u chung

Ngoai nhCl'ngquy dinh clla Quy chu~n nay, cac thi~t bi nang lam vi$c trong dieu
ki$n nghieng chui khac thU'ang khi thai ti~t va dieu ki$n kh~c nghi$t, phaHuan
thea cac yeu cau b6 sung cho tll'ng dieu ki$n lam vi$c thl,l'c t~.

Cac thanh phan k~t c~u pha; dU'Q'cthi~t k~ sao cho chung kh6ng bj gian do~n
va thay d6i ti~t di$n dot ngot d~n mli'c co the. Cac moi lien k~t han kh6ng dU'Q'c
bo tri {y nhCl'ngnO'i co kha nang t~p trung ling su~t.

Goc clla cac 10 khoet tren thanh phan k~t c~u phai 1U'Q'ntron.

Cac 10 khoet lam m~t tinh dang hU'cYngve kich thU'cYcclla cac thanh phan k~t
c~u phai dU'Q'cbo tri sao cho cac c~nh dai ho?c trl;Jc dai clla no co the coi la
song song vcYihU'cYngclla ling su~t chinh.

1.4.2

1

1.4

1.4.1

1
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5 Khi lien k~t hai k~t c~u co do cLrng khac nhau dang ke thi phai co bi~n phap gia
cLI'cYngthich hQ'p b<ttngcac ma v.v ... de dam bao tinh lien tl)C v~ do cLrng clIa
k~t c~u. Phai d~c bi~t ehu y d~n lien k~t v6'i k~t c~u thEmtau.

1.4.3 Tinh toan tntc ti~p do b~n

Kich thLl'6'c clIa cac thanh ph~n k~t c~u phai dLl'Q'cxac dinh b~ng phLl'O'ngphap
tinh toan tntc ti~p do b~n, SLrdl)ng tai trc;>ngtinh toan va Lrng suM cho phep neu
& cac ml)C Iiemquan, tnJ nhCl'ngk~t c~u dLl'Q'ctinh toan b~ng cong thLrC neu &
ChLl'O'ng2 clla Quy chu~n nay.

1.4.4 V~t Ii~u

1 Thep can ch~ te;tOthan tau quy dinh & ml)C 3.2, ChLl'O'ng 3, Ph~n 6A clla
QCVN72: 2013/BGTVT "Quy chu~n ky thu~t qu6c gia v~ quy phe;tmphan c~p va
dong phLl'O'ngti~n thllY noi dia" se dLl'Q'cdung cho cac thanh ph~n k~t c~u clla
thi~t bi nang theo yeu c~u clla cac ChLl'O'ng2, 3 va 7. Cac loe;tithep co do b~n
cao n~u dLl'Q'cSLrdl)ng trong cac thanh ph~n k~t c~u thi~t bi nang thi phai tuan
theo cac yeu c~u d~c bi~t do Quy chu~n quy dinh.

2 £)6i v6'i thi~t bi nang thLl'cYngxuyen SLrdl)ng & trong h~m hang dong le;tnhva cac
trLl'cYnghQ'p c~n thi~t khac, yeu c~u SLrdl)ng thep co do dai va d~p phu hQ'pv6'i
tll'ng trLl'cYnghQ'pCl) the.

3 Thep duc va thep rem SLrdl)ng trong cac thanh ph~n k~t cc1uphai thea man cac
yeu c~u neu & ChLl'O'ng 5 va ChLl'O'ng6, Ph~n 6A clla QCVN72: 2013/BGTVT
"Quy chu~n ky thu~t qu6c gia v~ quy phe;tmphan Cc1pva dong phLl'O'ngti~n thllY
noi dla" ho~c cac tieu chu~n tLl'O'ngdLl'O'ng.

4 V~t Ii~u ch~ te;tObu long va dai 6c de lien k~t cac thanh ph~n k~t c~u phai thea
man cac yeu c~u clla Quy chu~n.

5 Day cap SLrdl)ng trong cac thanh ph~n k~t c~u phai la loe;tiquy dinh trong Ph~n
7B clla QCVN 21: 2010/BGTVT "Quy phe;tmphan c~p va dong tau bien ve thep"
ho~c cac Tieu chu~n tLl'O'ngdLl'O'ngkhac.

6 V~t li~u SLr dl)ng trong cac ph~n chinh clla cac thi~t bi trong h~ truy€m dong
phai thea man cac yeu c~u clla Ph~n 6A clla QCVN72: 2013/BGTVT "Quy
chu~n ky thu~t qu6c gia v~ quy phe;tmphan Cc1pva dong phLl'O'ngti~n thllY noi
dla".

1.4.5 Han

1 I Vi~c han cac thanh ph~n k~t c~u phai phu hQ'pv6'i cac yeu c~u trong Ph~n 6B
clla QCVN72: 2013/BGTVT "Quy chu~n ky thu~t qu6c gia v~ quy phe;tmphan
c~p va dong phLl'O'ngti~n thllY noi dia".

2 Vi~c b6 tri cac moi han clla cac thanh ph~n k~t c~u phai dLl'Q'cxem xet ky de
tranh gay tr& nge;titrong khi han.

1.4.6 Ch6ng an man

1 Cac thanh ph~n k~t cc1uphai dLl'Q'cch6ng an man b~ng sO'n co ch~t ILI'Q'ngt6t
ho~c b~ng cac bi~n phap thich hQ'pkhac.

10
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2 Cae thanh phan ket e~u co kha nang dong nU'O'emU'a ho~e sU'O'ngphai co bi$n
phap tieu nU'O'eth6a dang.

11
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CHU'O'NG 2 He CAN TRl)C DAy GIANG

2.1 Ph~m vi ap dl;lng

Cac yeu c~u trong ChU'O'ng nay ap dl,lng cho cac thanh ph~n k~t cau clla h$ c~n
trl,lc day giang.

2.2 Tai trQng thi~t k~

2.2.1 NhCrng lU'uy v~ tai tr<;>ng
Tai trc;>ngdung d~ tinh toim kfch thU'cYccac thanh ph~n .k~t cau dU'Q'cquy djnh tll'
ml,lC(1) d~n (5) dU'cYiday:

(1) Tai trong lam vi$c an toan clla h$ c~n trl,lc day giang;

(2) Trong 1U'Q'ngban than clla than c~n va cac chi ti~t phl,lc Vl,l vi$c lam hang c6
djnh vcYino;

(3) Trong 1U'Q'ngban than clla cac chi ti~t thao dU'Q'C;

(4) Ma sat clla cac puli nang hang;

(5) Cac tai trong phat sinh do nghieng tau.

2.2.2 Ma sat clla cac puli nang hang

Khi tinh toan tai trong tl;ii mQt d~u clIa day cap, cac h$ s6 tai trong ma sat sau day
se dU'Q'ctfnh d~n phl,l thuQc vao dl;ing a dO':
o dO'trU'Q't:0,05o dO' bi: 0,02

2.2.3 Tai trong do nghieng tau

Goc nghieng dung d~ tfnh toan tai trong phat sinh do nghieng tau phai la nhCrng
goc ma tau co kha nang bi nghieng trong di~u ki$n khai thac, tau nghieng ngang
60 khi xet trong di~u ki$n tai tinh va tau nghieng ngang 3,50 khi xet trong di~u ki$n
tai dQng. N~u goc nghieng thl,l'c t~ clla tau Ian hO'ngia trj quy dinh tren thi lay gia
trj goc nghieng thl,l'c t~ nay d~ tfnh toano

2.2.4 To hQ'ptai trong

1 Tai trong dung d~ phan tich dQ b~n clla cac thanh ph~n k~t cau phai la tai trong
tong hQ'p clla cac tai trong ma cac thanh ph~n k~t cau phai chiu trong di~u ki$n
n~ng n~ nhat co tinh d~n cac tai trong neu & 2.2.1.

2 H$ c~n trl,lc day giang lam vi$c ghep d6i phai dU'Q'cphan thanh mQt h~ c~n trl,lc
day giang tl;it ngang va mQt h$ c~n trl,lc day giang lam vi$c ghep d6i tU'O'ng ling SLr
dl,lng tai trong tong hQ'ptheo yeu c~u trong ml,lc -1.

2.3 £>Qb~n va k~t ca.ucua cQt, trl;l cAu va cO'ca.ugi~ng

3.3.1 Phan Uch dQ b~n
1 8Q b~n clla cQt, trl,l c~u (dU'ai day goi la cQt) va thanh giang phai dU'Q'Cphan tich

12
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theo tai trQng t6ng hQ'p neu a 2.2.4 d~ xac dinh kich thLl'6'c k~t c~u clla chung cho
phu hQ'pv6'i cac yeu c~u neu a 2.3.2 va 2.3.3.

2 Trang trLl'6'ng hQ'p xac dinh kfch thLl'6'c clla CQtva cO' c~u giang, ma dun dan h6i
clla day cap SLP dl,Jng trang vi$c phan tfch dQ ben clia cQt dLl'Q'Cgiang, phai dLl'Q'C
I~y tLl'O'ngCrngla 30,4 kN/mm2 va 45,1 kN/mm2.

2.3.2 lYng suM cho phep d6i v6'i tai trQng t6ng hQ'p

1 lYng suM t6ng hQ'p xac dinh theocang thCrc sau, dl,l'a tren cO'sa CrngsuM nen do
ma men u6n, Crngsu~t nen do Il,I'cnen dQc tn,Jcva li'ng su~t ti~p do xo~n k~t C~U,
khang dLl'Q'cl6'n hO'n li'ng su~t cho phep O"a neu a Bang 2.1.

Trang do:
0"6: lYng suM nen do ma men u6n gay ra (N/mm2);.

O"c: lYng suM nen do Il,I'clien dQc tn,lc gay ra (N/mm2);

r: lYng suM c~t do xo~n k~t c~u gay ra (N/mm2).

Bang 2.1 - Lrng su~t cho phep O"a

Tai trQng lam vi$c an toan W (t) lYng suM cho phep O"a (N/mm2
)

W< 10 0,500"y

10~W<15 (0,016W+ 0,34) O"y

15 ~ W< 50 0,580"y

50 ~ W< 60 (0,005W+ 0,33) O"y

60~W O,630"y

Chu thieh:
0" y: Gi&i h<;lnehay ho~e gi&i h<;lnehay quy U'&eella v$t li$u (N/mm2

)

2 Ll,I'c cang clla day cap giang khang dLl'Q'cVLl'Q'tqua gia tri tfnh bang trj s6 Il,I'Ckeo
dCrtneu a Bang 7B/4.3 clla QCVN 21: 2010/BGTVT "Quy ph9m phan c~p va dong
tau bi~n va thep" chia cho h$ s6 an toan neu a 5.3.1 (5).

2.3.3 Chieu day t6i thi~u clla thep cQt

Chieu day t6i thi~u clla thep cQt khang dLl'Q'cnha hO'n6 mm.

2.3.4 K~t c~u clla cQt

1 K~t c~u phfa dLl'cYiclla cQt phai lien k~t ch~c v6'i k~t c~u va tau bang mQt trong cac
phLl'O'ngphap (1), (2) ho~c (3) sau day:

(1) Phai dLl'Q'cd6' bai hai ho~c nhieu boong;

(2) Phai dLl'Q'cd6' bai cac I~u tren boong co dll dQ ben;

13
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(3) Phai dU'Q'cdO'bang vach ngan co dQ chieu cao dU'ai boong tau.

2 Do~n cot a ngay phia dU'ai chan can d~n ngay phia tren ma bat chan can nen co
kich thU'ac tU'O'ngdU'O'ngvai kich thU'ac clla cot t~i d~.

3 Cot c~u phai dU'Q'cgia cU'ang Cl,lCbo bang cach tang chieu day tan, bang cac t~m
6p, cac k~t c~u gia c6 phl,l, v.v t~i vi tri lien k~t clla than cot c~u vai dam chinh, t~i
vi tri lap d~t ma bat chan can, ma bat puli nang can va t~i nhCl'ng vi tri co th~ co
kha nang t~p trung ling su~t.

4 T~i cac dau clla dam ngang tren phai tang chieu cao va chieu day clla t~m thep
mot cach hQ'p Iy. N~u bat buoc phai co 16 khoet a dau dam ngang tren thl phai gia
cU'ang thlch dang xung quanh 16 khoet do.

2.4 Do ben va k~t c~u than can clla can trl,lc

2.4.1 Quy dinh chung
DO ben clla than can clla can trl,lc phai dU'Q'cphan tich theo dieu ki$n tai trQng neu
a 2.2.4 va kich thU'ac clla no phai dU'Q'cxac dinh theo cac yeu cau tll' 2.4.2 d~n
2.4.5.

2.4.2 DO ben tinh theo tai trQng tong hQ'p

Lrng su~t tong hQ'p tinh theo cang thlic sau day dl,l'a tren cO' sa ling su~t nen do
xoan clla k~t c~u khang dU'Q'cVU'Q'tqua ling su~t cho phep (J"a neu a Bang 2.2.

~(O"b+ O"e)2 + 3,2 (N/mm2
)

Trang do:

(J"b: lJ'ng su~t nen do ma men u6n gay ra (N/mm2
);

(J"e: lJ'ng su~t nen do Il,I'cnen dQc trl,lc gay ra (N/mm2
);

T : lJ'ng su~t cat do xoan k~t c~u gay ra (N/mm2
).

Bang 2.2 - O'ng su~t cho phep (J"a

Tai trQng lam vi$c an toan W (t) lJ'ng su~t cho phep (J"a(N/mm2
)

W< 10 O,34(J"y .
10~W<15 (O,018W+ 0,16) (J"y

15~ W 0,43 (J"y

Chu thieh:
(J"y: Gi6'i h,;m ehay ho~c gi6'i hc;inehay qui U'6'eella v~t li$u (N/mm2

).

2.4.3 DO ben on dinh
D6i vai cac k~t c~u chiu nen, gia tri tinh theo cang thlic sau khang dU'Q'cvU'qt qua
ling su~t cho phep (J"a neu a Bang 2.2.

(N/mm)

14
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Trang d6:
(J"c: lJ'ng su~t nen do Il,.I'cnen doc tn,lc (N/mm2);

ill : H$ so tfnh thea cong thCPctrang Bang 2.3(a) va Bang 2.3(b) tU'O'ngCPng
v6'i dQ manh va kieu clla ket c~u lien quan.

Bang 2.3(a) - Cong thLPCtinh cv

Quan h$ giCra /L va /Lo D~mgket c~u Cong thCPctinh cv

/L ~ /Lo T~t ca ket c~u 2,9U)'
Ket c~u t~m 1+O,45(/L / /La)

/L</L 1-0,5(/L/ /1,0)2u

Ket c~u tn,l 0,87 + 0,46(/t / /to) + 0,12(/t I /to)2
1- 0,5(/t / /to)2

Chu thich:
1. /L la dOmanh clla k~t cflu chju nen, dU'Q'ctinh bang cong thCPcsau :

leJ4
Trang d6:

A: Di$n tich ti~t di$n clla k~t cflu (m2
);

I: Mo men quim tinh clla ti~t di$n k~t cau (m4
);

Ie: Chi~u dai hi$u dl,mg clla k~t cau dU'Q'ctinh bang tich chi~u dai thl,l'c t~ clla k~t
cau va tri s6 K che trang Bang 2.3(b) tuy thee tung di~u ki$n lien k~t clla dau
mut (m).

2. /Lo: Trj s6 tinh thee cong thlrc sau:

t"'E(J"y

Trang d6:

1r: H$ s6 pi;
E: Mo dun dan h6i clla v~t Ii$u (N/mm2

);

(J"y: Gi6'i hc;lnchay clla v~t Ii$u (N/mm2
).

15
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Bang 2.3(b) - Trj 56 K

MQt dau
H;;in ch~ goc Hc;lnch~ goc TI,I'do xoay TI,I'do xoay

8au kia xoay xoay Hc;lnch~ TI,I'do chuy€m
Hc;lnch~ TI,I'do chuyen chuyen vi vi
chuven vi vi

Hc;lnch~ goc xoay 0,5 1,0 0,7 2,0
Hc;lnch~ chuven vi
Hc;lnch~ goc xoay 1,0 - 2,0 -
TI,I'do chuven vi
TI,I'do xoay 0,7 2,0 1,0 -
Han ch~ chuven vi. .
TI,I'do xoay 2,0 - - -
TI,I'do chuven vi

2.4.4 LYngsu~t nen t6ng hQ'p

LYngsuM nen t6ng hQ'p gay ra do ma men u6n va Il,I'cdoc tn,lc phai thea man cang
thCrc sau:

Trang do:
(Ya : CrngsuM u6n cho phep neu (y Bang 2.2 (N/mm2

);

(Yca: Crng su~t nen cho phep I~y b~ng gia tri thU'ang s6 clla (Yc chia cho 1,15
(N/mm2);

(Yb : Crngsu~t nen do ma men u6n gay ra (N/mm2
);

(Yc : Crngsu~t nen do Il,I'cnen doc tn,lc gay ra (N/mm2
).

2.4.5 Chi~u day t6i thieu clla than can

Chi~u day t6i thieu clla thep than can khang dU'Q'cnhe han 2% dU'cmg kinh ngoai
tc;livi tri giCi'achi~u dai hi~u dl:mg clla can ho~c 6 mm, I~y gia tri nao Ian han.

2.4.6 Gia cU'6'ng than can

1 Tc;livi tri dau can co g~n cac chi ti~t c6 dinh, k~t c~u thep phai dU'Q'c6p ho~c gia
cU'6'ng b~ng cac bi~n p'hap thich hQ'pkhac.

2 Tc;livi tri co lien k~t clla chi ti~t c6 dinh trang h~ tc;ltcan, phai gia cU'6'ng b~ng t~m
6p ho~c cac bi~n phap thich hQ'pkhac.

2.4.7 Thi~t bi ch6ng rai can

Cac can phai dU'Q'Cd6' b~ng ma b~t duai can va phai dam bao khang dU'Q'c rai ra
khei 6 ho~c b~ d6' clla no.

2.5 PhU'Olng phap tinh toan dOln gian cho cQt va day gi~ng cua h~ can trl;lc day
gi~ng t~t ngang
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•
2.5.1 Ph~m vi ap dl,lng

Ngoai cac quy dinh tCr 2.3.1 d~n 2.3.3, kich thU'ac clIa CQtva day giang clIa h~
can trl,lc day giang t~t ngang co the xac dinh theo cac yeu cau neu & ml,lC2.5 nay.

2.5.2 8U'cYngkinh d~ cQt

8U'6'ng kinh ngoai clla d~ cQt khang dU'Q'cnho han gia tri 5h (cm). Trang do h la
khoang cach thang dLrng tCrd~ cQt 6~n ma bat puli dfnh cQt (m). 86i vai cQt co m~t
cat ngang la hlnh a van ho~c elip thl dU'6'ng kinh ngan clIa no dU'Q'ccoi la dU'6'ng
kinh ngoai con d6i vai cQt co m~t cat ngang hlnh chCPnh~t thl dU'6'ng kfnh ngoai
ella cQt la c~nh ngan clIa n~.

2.5.3 Ma dun ch6ng u6n ti~t di~n d~ cQt

1 Ma dun ch6ng u6n ti~t di~n d~ cQt khang co cap giang khang dU'Q'cnho han gia tri
neu tCr(1) d~n (3) dU'ai day, tuy thuQc VaGSl,l'b6 tri clIa than can clIa can trl,lc day
giang.

(1) Khi than can dU'Q'Cb6 tri tmcYc ho~c sau cQt thl ma dun ch6ng u6n ti~t di~n
dU'Q'ct1nh theo cang thLrc sau:

Trang do:

W: Tai trQng lam vi~c an to~m (t);

p: Ban kinh lam vi~c t~i goc nho nhM cho phep (m);

C1 va C2: H~ s6 chQn theo Bang 2.4. 86i vcYicac gia tri trung gian clla Wthl h~
s6 C1 va C2 dU'Q'Ct1nh theo phU'ang phap nQi suy tuy~n t1nh.

Bang 2.4 - Gia tri C1 va C2

W(t) <2 3 4 5 6 7 8 9 10
C1 1,35 1,25 1,20 1,17 1,15 1,14 1,13 1,12 1,10
C2 125 120 117 115 114 113 112 111 110

(2) Khi hai can trl,lc day giang dU'Q'Clap t~i hai vi trf trU'ac va sau CQtthl ma dun
ch6ng u6n ti~t di~n theo trl,lc song song vcYihU'cYngtrl,lc dQCtau dU'Q'Ct1nh theo (1)
ho~c tfnh theo cang thLrc sau, lay gia tri nao Ian han:

3I C2w.u (cm)

Trang do:

IC2W: T6ng clla C2W d6i vai cac can trl,lc day giang d~t trU'cYcva sau cQt tU'ang
Lrng, C2 va W dU'Q'Ctinh theo (1);

u: Khoang cach tCrtam cQt d~n m~n tau cQng them tam vai ngoai m~n (m);

(3) T~i vi tri than can dU'Q'cd6' bang mQt k~t cau dQc I~p khac vai cQt C~U,ma dun
ch6ng u6n ti~t di~n khang dU'Q'cnho han gia tri t1nh theo cang thLrc & (1) va (2),
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nhan vai gia tri tinh theo cong thlic h ~ h' . Trang trucYng hQ'p nay, h~ so C1 quy

dinh (y ml)C (1) phai lay gia trj bang 1.

Trang do:
h' : Khoang cach th~ng dling tCrd~ cot d~n tam chot ngang ma b~t chan c~n (m);

h :Theo dinh nghTa trong ml)C 2.5.2.

2 Mo dun chong uon ti~t di~n d~ cot duQ'c giang co th~ duQ'c tinh nhu (y -1 tren trCr
di gia tri tinh theo cong thlic sau:

10~LR (cm
3
)

dm

Trang do:

h : Nhu ml)C 2.5.2;

dm : f)ucYng kinh ngoai clla d~ cot theo huang ma gia tri R la nh6 nhat, trang phc;lm
vi lam hang, theo cong thlic -1(1) ho~c theo huang trl)c song song vai phuO'ng
ngang clla tau tinh theo cong thlic neu (y -1(2) (cm);

'LR: Tong gia trj tinh theo cong thlic sau doi vai moi day cap giang.
d2a2
_s_
[2[2
o s

Trang do:

ds : f)ucYng kinh cua day cap giang (mm);

Is : Chieu dai giCl'ad~u tren va d~u duai clla cap giang (m);

10 : Chieu dai bang Is trCrdi gia tri tinh theo cong thlic sau:

0,045ds + 0,26 (m)

a: Chieu dai hinh chi~u bang clla day cap do thea cung huang do vai dm (m).

3 Khi than c~n duQ'c dO' bang mot cot chinh va d~m co ti~t di~n deu thi mo dun
chong uon ti~t di~n clla chan cot khong duQ'c nh6 hO'n gia tri tinh theo (1), (2) va
(3) duai day:

(1) Mo dun chong uon ti~t di~n theo trl)c sang song vai phuO'ng ngang clla tau
duQ'c tinh theo cong thlic -1 (1) nhan vai h~ so Cp duai day:

Cp = 0,7 n~u r"e.0,6

Cp = 1-0,5r n~ur < 0,6

Trang do:

r : Ti 1$giCl'a chieu rong m~t c~t ngang clla d~m vai dUcYng kinh chan cot thea
huang dQc trl)c tau.

(2) Me dun chong uon ti~t di$n thea trl)c sang sang vai huang dQc tau dU'Q'ctinh
theo cong thuc -1(1) ha~c (2), lay gia trj Ian hO'nnhan vai h$ so sau:

0,35 doi vai r' "e.0,3

0,5 - 1,67r' 2 doi vai r' < 0,3
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Trang do:

r': Ti I~ giO'a chi~u cao m$t cat ngang clla d~m veri dU'cyng kinh chan cQt thea
phU'O'ngngang clla tau.

(3) N~u khoang cach giO'a cac cQt & mCiIntrai va me;tnphai Ian hO'n 2/3 chi~u caa
c{)t thi h~ s6 neu & (1) va (2) phai dU'Q'ctang len thich dang.

Mo dun ch6ng u6n ti~t di~n clla d~ cQt chinh co giang khong dU'Q'cnho hO'n gia tri
tinh thea (1) va (2) dU'eriday:

(1) Mo dun ch6ng u6n ti~t di~n thea tn,Jc sang song veri phU'O'ng ngang clla tau
phai tinh thea cong thCrcsau:

Cp( C,C,pW -10 ~: LR J
Trang do:

Cp: NhU' quy dinh & -3(1);

Ct, C2, Wva p: nhU' quy dinh & -1(1);

h3 " ,
1Dd 2R : Gia tri trnh thea -2 veri dieu ki~n chi trnh den cap giang & mQt me;tn.

m

(2) Mo dun ch6ng u6n ti~t di~n thea tn:Jcsong song veri hU'erngdQCtau tinh thea -
3(2) tren.

5 Mo dun ch6ng u6n ti~t di~n clla d~ c{)t ngan me;tntau d6' than c~n tn,lc khong dU'Q'c
nho hO'n gia tri trnh thea (1) ha$c (2) dU'eriday:

(1) Khi than c~n dU'Q'cd$t trU'erc ho$c sauc{)t me;tn,mo dun ch6ng u6n ti~t di~n
phai dU'Q'ctrnh thea cong thCrcsau:

h' 385-pW (cm)
h-h'

Trang do:

W va p : NhU' quy dinh & -1 (1);

h': NhU' quy dinh & -1(3);

h : NhU' quy dinh a 2.5.2.
(2) N~u than c~n clla h~ c~n tn,Jcday giang dU'Q'cd$t trU'ercva sau c{)t me;tnthi mo
dun ch6ng u6n ti~t di~n clla c{)t me;tnthea hU'erngsong song veri phU'O'ngdQCtau
phai Ian hO'n gia tri trnh thea cong thCrc (1) ho$c I~y bang gia tri tinh thea (1)
nhU'ng thay gia tri p W bang tich clla t6ng cac gia tri W clla c~n trU'ercva sau vai
gia tri u cho trang -1 (2) veri di~u ki~n u dU'Q'Cdo tCrtam clla c{)t me;tn.

2.5.4 Cac kich thU'ac khac clla c{)t ngaai vi tri chan cQt

1 Kich thU'erc c{)t & ngay dU'eri d~ c{)t d~n phia tren ma d6' chan c~n nen tU'O'ng
dU'O'ngveri kich thU'ercchan cQt.

2 f)U'cyng kinh va chi~u day clla cQt phia tren vi tri quy dinh trang -1 co the dU'Q'C
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giam dc1nthea (1) va (2) dU'ai day:

(1) T~i vi tri co lien k~t dc1mchia ha~c ma deYpuli nang cc1n,dU'ang kinh ngoai co
th~ b~ng 85% dU'ang kinh chan cQt.

(2) Chi~u day t~m thep t~i b~t ki vi tri nao clia cQt cOng khong dU'Q'cnhe han gia
tri tfnh theo cong thLrc sau:

0,1 dm + 2,5 (mm)

Trang do:

dm : £)U'ang kinh ngoai nhe nh~t clia cQt t~i moi vi tri clia CQt(cm).

2.5.5 Dc1mchia

Dc1mchia phai co k~t c~u hQ'p Iy va dll b~n.

2.5.6 Dc1mngang

1 Mo dun chong uon ti~t di$n clia dc1mngang co ti~t di$n d~u lien k~t vai cQt chinh
khong dU'Q'cnhe han gia tr! tinh theo tll' (1) va (3) dU'ai day:

(1) Mo dun chong uon ti~t di$n thea tn,lc th~ng dLrng phai b~ng gia tri tinh theo
2.5.3-1 (1) nhan vai h$ so tinh theo cong thLrc 0,1 + O,235r/c. Khi h$ so nay Ian
han 0,2 thi co th~ I~y gia tri b~ng 0,2.

Trang do:

r: L~y thea 2.5.3-3(1);

c: TI so clla mo dun chong uon ti~t di$n thllc clia d~ cQt (cm3
) theo hU'ang song

sang vai phU'ang ngang tau chia cho gia tri tinh thea 2.5.3-1(1).

(2) Ngaai cac yeu cc1uclla (1), mo dun chong uon ti~t di$n clla dc1mngang thea
hU'ang tn,lc th~ng dLrng co th~ dU'Q'cgiam d~n mQt nlia gia tr! tinh thea (1) khi cc1n
tn,lc day gi~ng chi dU'Q'cd~t a phia trU'ac cQt.

(3) Mo dun chong uon ti~t di$n theo hU'ang tn,lc n~m ngang dU'Q'ctfnh theo cong
thLrc 2.5.3-1 (2) nhan vai h$ so tinh thea cong thLrc 0,25r'/c'. Khi h$ so nay Ian han
0,2 thi co th~ I~y gia tr! b~ng 0,2.

Trang do:

r': NhU' quy dinh a 2.5.3-3(2) ;

c': TI so clla mo dun chong uon ti~t di$n thllc clIa chan cQt theo hU'ang song sang
vai hU'ang dQc tau chia cho gia tri tinh theo cong thLrc 2.5.3-1 (2).

2 Dc1mngang phai dU'Q'cgia cU'ang thich hQ'pd~ tranh bi~n d~ng do uon.

2.5.7 Cap gi~ng

LllC ding clla cap gi~ng phai nhe han gia tr! tfnh thea cong thLrc sau:

18 d;a £5 (kN)
LoL s

Trong do:

a, ds, 10 va Is: NhU' quy dinh a 2.5.3-2. Trang do a phai dU'Q'cdo cling hU'ang nhU'
khi tfnh taan gia tri 0;
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0: Gia tri tinh thea cong thCrc sau:

C _h_x pW
S h - h' I

-2 + 7,32hI,R
h

Trang do:

I : Mo men quan tinh ti~t di$n clla d~ cot (cm4) thea hLf6'ng tn,lc sang sang v6'i
phLfO'ng ngang tau. f)6i v6'i cot chinh, gia tri clla I chia cha h$ s6 Cp neu IT 2.5.3-
3(1) S8 thay cha gia tri I;

h : NhLl' quy dinh & 2.5.2;

h', Wva p : NhLf quy dinh & 2.5.3-1(1) va (3);

~ R : NhLl' quy dinh & 2.5.3-2, trong do, a dLl'Q'cda IT mQi hLf6'ng trong phi?m vi lam
hang clla can khi tinh ~ R;

Gs : Gia trj tinh thea Sang 2.5. f)6i v6'i cac gia tri trung gian clla W thi h$ s6 Cs
dLl'Q'ctinh thea phLl'O'ngphap noi suy tLly~n tinh.

Bang 2.5 Gia trj Cs

W(t) ~2 3 4 5 6 7 8 9 10 215
Gs 2,64 2,52 2,46 2,41 2,38 2,35 2,33 2,31 2,29 2,22

2.6 PhU'O'ngphap tinh toan dOlngian cho than can clla can trl)c day gi~ng
2.6.1 Quy dinh chung

Ngaai cac yeu cau tll' 2.4.1 d~n 2.4.5, kich thLf6'C clla than can clla can tn,lc day
giang con co the dLl'Q'Cxck dinh thea cac yeu cau neu IT ml,lC2.6 nay.

2.6.2 Than can trl,lc day giang khong co cap giang can

1 Kich thLl'ac clla than can clla can trl,lc day giang khong co cap giang can dLl'Q'c
tinh thea (1),(2) va (3) dLl'ai day:

(1) Mo men quan tinh clla than can clla can tn,lc ti?i vi tri gi(Pa can khong dLl'Q'cnh6
hO'n gia tri tinh thea cong thCrc:

GEt?
Trang do:

GB : Gia trj tinh thea Sang 2.6;

I : Chi~u dai hi$u dl,lng clla can (m) (xem Hinh 2.1);

P : Ll,l'Cnem dQc trl,lc clla can dLfQ'Cxac dinh thea (a) ha~c (b) sau day phl,l thuoc
vaa di?ng clla h$ th6ng can trl,lc day gietIng. Khi trQng ILfQ'ngban than clla can va
cac chi ti~t lap c6 dinh v6'i no dLl'Q'cxac dinh chinh xac thi co the cai P la gia tri xac
dinh thea bieu d6 Il,l'c.

(a) H$ th6ng can trl,lc day giang ti?t ngang:

P = (a1-
1-+ f)Wg (kN)
h-h'
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Trong do:

W va h' : NhU' quy dinh (y 2.5.3-1 (1) va (3);

h : NhU' quy dinh (y 2.5.2;

a1: Gia tri tinh theo Bang 2.7. Doi v6'i cac gia trj trung gian clla W, a1 dU'Q'ctfnh
b~ng phU'O'ngphap nQi suy tuy€m tinh;

f : H$ so I~y theo Bang 2.8 phl,l thuQc vao so 1U'Q'ngpuli nang hang clia day cap
nang hang. Khi cap nang hang dU'Q'cdan d~n dinh CQtc~u qua puli dau can thi f
co th~ I~y b~ng O.

Bang 2.6 - Gia tri Cs
Tai trc;>nQlam vi$c an toan W (t) CB

W~ 10 0,28
10<W<15 0,40 - O,012W
15 ~ W~ 50 0,22
50< W Do Dang ki~m quy dinn

Bang 2.7 - Gia tri a1

W(t) <2 3 4 5 6 7 8 9 10 >10

at 1,28 1,23 1,20 1,18 1,16 1,15 1,14 1,13 1,13 Do Dang ki~m quy
dinh

n
f

1
1,102

2
0,570

Bang 2.8 - Gia tri f
345

0,392 0,304 0,251
6

0,216
7

0,192
8

0,172

Chu thich :

n : So puli clla cl,Impuli nang hang
(b) H$ can trl,lc day gi~ng khac v6'i h$ can trl,lc day gi~ng t<;ltngang:

1 KnaaP=(a--+f)Wg+ 112 IWg (kN)
1 h - h' n

2
~ b2 + 12

Trang do:

a1, I, h, h', fva W: NhU' quy dinh (y (a);

a2 : NhU' quy dinh (y 4.2.2;

b : Khoang cach n~m ngang tCPma b~t chan can d~n cQt giCr cap quay
can (m);

nt : So cap quay can;
n2 : So cap nang can;

K : Gia tri neu (y Bang 2.9 phl,l thuQc vao ki~u thi~t bi quay can.
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Bang 2.9 - Gia tr! K

H~ thong te;ttcan K
Ki~uA 0
Ki~u B 1,2
Ki~u C 2,0

Chu thich:

1. Ki~u A la h~ thi~t bi co hai palang & ben phai va trai dTnh tn) cau sao cho
chung cOng co th~ nang can;

2. Ki~u B la h~ thi~t bi co tam ma tam giac lien k~t dau'day nang can va hai dau
day cap quay can me;tnphai va trai sao cho !lyc cang clla day cap nang can co
th~ ti~p thu dU'Q'cdo chung clla cap quay can;

3. Ki~u C la h~ thi~t bi co puli ti~p noi lien k~t vai mot ho~c nhi~u day cap quay
can clla ca hai me;tn(ho~c mot me;tn)vai cap nang can che;tydQc thea cot cau
sao cho dO chung clla day cap quay can dU'Q'cti~p thu b&i day cap nang can.

(2) Doi vai than can clla can tn)c day gietlngma hai dau co de;tnghlnh can, thl phan
co ti~t di~n khong d6i & giCl'a can, thea tieu chuan, phai betlng1/3 chi~u dai hi~u
dl,lng va dU'ang kfnh te;tihai dau can khong dU'Q'cnh6 han 60 % dU'ang kfnh giCl'a
can.

(3) Chi~u day thep tam dung lam than can khong dU'Q'cnh6 han gia tri cho sau
day ho~c 2 % dU'ang kfnh ngoai te;tivi trf giCl'achi~u dai than can, lay gia trj Ian
han.

6 (mm) n~u P < 75,5 (kN)

5 + 0,0133P (mm) n~u P ~ 75,5 (kN)

Trang do P: nhU' quy dinh & 2.6.2-1 (1).

2 Hlnh de;tngva kfch thU'ac clla than can trang h~ thong can trl,lc day gietlng te;tt
ngang co th~ phu hQ'pvai JIS F 2201.

2.6.3 Can trl,lc day gietlngco cap gietlng

Kfch thU'ac clla than can trong h~ can trl,lc day gietlngco cap gietlng khong dU'Q'c
nh6 han gia tri tfnh thea (1) va (2) dU'ai day:

(1) Mo men quan tfnh ti~t di~n te;timot vi trf bat kl co khoang cach x (m) tfnh tLPtam
. clla tai bat chan can khong dU'Q'cnh6 han gia tri tfnh thea cong thLrc dU'ai day. Te;ti
vi trf co tam op co chi~u day th6a dang, phai cong them 70% cac tri so tU'<yngLrng
clla tam op vao D(x) va A(x) trang cong thLrc sau:

I(x)= CBPI
2{1-3,136(x -o,s/}+ D(x)l,x xWg cosBxl03

I 2(0" -~xlO)1 N .
a A(x)

Trang do:

I(x) : Mo men quan tfnh yeu cau clla ti~t di~n than can te;tivi trf dang xet
(cm4

);

Cs : NhU' quy dinh & 2.6.2;
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P : LllC nemdQc tn,lc c~n, nhLl' quy djnh & 2.6.2-1(1) (kN);

I : Chi~u dai hi~u dl,lng clIa than c~n (m) ;

W : Tai trQng lam vi~c an toan dLl'Q'cquy dinh t~i 2.5.3-1(1) (t);

N : s6 puli clIa Cl,Impuli nang hang (trCrcl,Im puli nha hang);

e : Goc nghieng cho phep nho nhat clIa c~n (dQ);

h : Khoang cach giCl'ahai tai bat cap giang (m) (xem Hinh 2.1);

D(x) : 8L1'ang kfnh ngoai clIa c~n t~i vi trf dang xet trll' di chi~u day than c~n
(cm);

A(x) : Di~n tfch ti~t di~n clla than c~n t~i vi trf dang xet (cm2
);

Clo : Gia tri cho trong Bang 2.10 (N/mm2
).

(2) Chi~u dai clla do~n co ti~t di~n kh6ng d6i, dLl'cYngkfnh t~i d~u c~n va chi~u
day than c~n dLl'Q'cquy dinh t~i 2.6.2-1 (2) va (3).

Bang 2.10 - Gia tri Clo

Tai trQng lam vi~c an toan Clo

W~ 10 80,4
10<W<15 4,04W+40,O

15 ~ W~ 50 100,6

50< W Do 8ang ki~m quy
dinh
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CHU'O'NG 3 CAN TRVC

3.1 Quy dlnh chung

3.1.1 Phc;lmvi ap dl,mg

Cac quy dinh trong ChU'O'ng nay ap dl,Jng cho cac thanh ph~n k~t c~u clla c~n
trl,Jc.

3.2 Tai trQng thi~t k~
3.2.1 Cac tai trQng

Tai trQng dung d~ tinh toan kich thU'cYccac thanh ph~n k~t c~u c~n trl,JcdU'Q'cneu
tli (1) d~n (9) dU'cYiday:

(1) Tai trQng lam vi~c an toan clla c~n trl,Jc;

(2) Tai trQng dQng bo sung;

(3) TrQng 1U'Q'ngban than clla h~ c~n trl,Jcva cac chi ti~t g~n co dinh tren no;

(4) TrQng 1U'Q'ngban than clla cac chi ti~t thao dU'Q'c;

(5) Ma satclla cac puli nang hang;

(6) Cac hlC ngang;

(7) Tai trQng do gio gay ra;

(8) LI,!'Cgiam ch~n;

(9) Tai trQng do nghieng tau.

3.2.2Tai trQng dQng bo sung

1 Tai trQng dQng bo sung phai tinh bang Uch clla tai trQng nang hang va h~ so tai
trQng dQng neu tc;li Bang 3.1 tuy thuQc vao 10c;lic~n trl,Jc. N~u ling su~t khi nang
hang va ling su~t do trQng 1U'Q'ngban than phat sinh trong mQt k~t c~u co d~u
khac nhau thi 50% trQng 1U'Q'ngdQng bo sung phai dU'Q'cthem vao trQng 1U'Q'ng
ban than co xet d~n Sl,!'va chc;lmkhi nha hang.

2 M~c du dU'Q'cquy dinh & -1, co th~ SLPdl,Jngh~ so tai trQng dQng bo sung can cli
vao so li~u do dc;lCthl,!'c t~ co tinh d~n toc dQ nang hang, dQ v6ng clla c~n, chieu
dai cap v.v ... thay cho cac gia tri clla Bang 3.1.

Bang 3.1 - H~ s6 tai trQng dQng b6 sung

H~ so tai trQn

0,10

0,25

0,40

0,60

3.2.3 Ma sat clla cac puli nang hang
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Ma sat ella cac puli nang hang dU'Q'cquy dinh trong 2.2.2.

3.2.4 Ll,I'c ngang
1 £)6i v6'i can trvc nang hang chc;ly trem ray, ngoai Il,I'c quan tinh va Il,I'CIi tam con

phai tfnh d~n Il,I'cngang do chuy~n dQng khi lam hang.

2 Ll,I'c quan tfnh dU'Q'ctfnh b~ng tich clla t6ng trQng 1U'Q'ngcac phan di chuy~n va tai
trQng nang (trang chuy~n dQng quay, tai trQng nay dU'Q'cd~t Ci dau can) nhan v6'i
h$ s6 sau, tuy thuQc VaGdi~u ki$n chuy~n dQng. Trang trU'ang hQ'p chuy~n dQng
b~ng cac banh xe, Il,I'cquan tfnh khong can VU'Q'tqua 15% tai trQng d~n dQng.

Chuy~n dQng ki~u 6ng 16ng : 0,01 JV
Chuy~n dQng ngang ho~c tinh ti~n : 0,008 JV
Chuy~n dQng quay : 0,006 JV

Trang d6:
V: T6c dQ chuy~n dQng lien quan dU'Q'cxac djnh khi thi~t k~ (m/min).

3 M~c du dU'Q'cquy dinh Ci -2 cac gia tri gia t6c phanh thl,l'c t~, thai gian phanh thl,l'C
t~, v.v ... d6i v6'i dc;lng chuy~n dQng lien quan c6 th~ dU'Q'ccoi la Il,I'cquan tinh, n~u
bi~t dU'Q'ccac gia tri d6.

4 £)6i v6'i h$ th6ng c6 cac thanh phan k~t e~u tc;lochuy~n dQng quay khi dang chiu
tai trQng lam vi$c an toan thl can phai tfnh d~n Il,I'CIi tam theo cong thlic sau:

Wv
2

(kN)
R

Trang d6:

W Tai trQng lam vi$c an toan (t);

R Ban kinh quay (m);

v T6c dQ quay (m/s).

5 Ll,I'c ngang do chuy~n dQng tinh ti~n dU'Q'ctinh theo cong thlic sau:

AD (kN)

Trong d6:

0: Tai trQng tc;libanh xe (kN);

A : H$s6 Il,I'c ngang phV thuQc vao tri s6 clla lIa va dU'Q'ctfnh theo cong thlic
sau, nhU'ng khong can l6'n han 0,15.

0,05 n~u I/a :s;2
1 /
-(-+1) n~u lIa > 2
60 a

I : Nhip cua dU'ang ray (m);

a: Khoang cach hi$u dVng cua banh xe tinh theo Hlnh 3.1 (m).
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(a) B6n bimh xe tren mQt ray
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(b) Tam banh xe tren mQt ray

I ~-

(c) Lan han tam banh xe tren mQt ray

Hinh 3.1 - £)0 khoang each hi~u dlJng ella banh xe

3.2.5 Tai trQng do gi6 gay ra

1 Tai trQng do gi6 gay ra dU'Q'Ctinh theo cong thlic sau:

F= PAxlO-3 (kN)

Trang d6:

F : Tai trQng do gi6 (kN);

A : Tong di$n tich hinh chi~u clla cac thanh phan k~t c~u va hang h6a chiu ap
Il,I'cgi6 len m~t ph~ng vuong g6c vai hU'ang gi6, tU'O'ngling vai cac dieu ki$n
Cl,lth~ clla cO' c~u lam hang (m2). Khi mQt dam dU'Q'CmQt dam khac chan gi6
toan bQ ho~c tll'ng phan thi di$n tich clla phan bi chan d6 phai dU'Q'Cnhan vai
h$ s6 suy giam (fJ) tinh theo Hinh 3.2. Khoang cach b giO'a cac dam cho
trong Hinh 3.3;

P: Ap Il,I'cgi6 (Pa) dU'Q'ctinh theo cong thlic sau:

l..ChCsgV2 (Pa)
16

Trang d6:

V: T6c dQ gi6 tinh theo (1) va (2) dU'ai day (m/s):

(1) T6c dQ gi6 tac dQng len cac thanh phan k~t c~u va hang h6a {y dieu
ki$n lam vi$c phai la t6c dQ gi6 tinh toan gia dinh do ngU'aj thi~t k~
dU'a ra, nhU'ng khong dU'Q'cnho han 16 m/s.

(2) T6c dQ gi6 tac dQng len cac thanh phan k~t c~u {y tr<;lngthai khong
lam hang phai la t6c dQ gi6 tinh toan gia dinh. T6c dQ gi6 tinh toan
trang mQi trU'ang hQ'pkhong dU'Q'cnho han 51,5 m/s.

86i vai tau khai thac {y vung h<;lnch~, t6c dQ gi6 tinh toan c6 th~
giam tuy theo mlic dQ h<;lnch~ vung hO<;ltdQng theo quy dinh va c6
th~ xu6ng tai 25,8 m/s.

Ch : "H$ s6 chieu cao" xac dinh theo Bang 3.2 tuy thuQc VaGchieu cao clla
vi tri dang xet so vai dU'ang nU'ac khong taL
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Cs : "H~ 86 hlnh dang" xac dinh thea Bang 3.3 phl,l thuQc VaG hlnh dang
cac ph~n khac nhau clla thi~t bj nang va hang h6a.

b/h =6

0,8

o
0,2 0,4 0,6 0,8 1,0

Hinh 3.2 - Ti I~ di~n day rjJ
H~s6 suy giam 17

I bI~I
D' b .D ~I

Hinh.3.3 - Khoang each giCPahai
dau dam k~ nhau, b

Bang 3.2 - H~s6 chi~u cao Ch

Chi~u cao thang dLrng h Ch

(m)
h < 15,3 1,00

15,3 ~ h < 30,5 1,10
30,5 ~ h < 46,0 1,20
46,0 ~ h < 61,0 1,30

61,0 ~ h < 76,0 1,37

76,0 ~ h Bang ki~m quy djnh
rieng

Bang 3.3 - H~56 hinh dang Cs

D~nq di~n tfch chiu tai trQna ai6 Cs

t/J< 0,1 2,0 .
Dam gian g6c

4~
0,1 ~ t/J< 0,3 1,8
0,3 ~ t/J< 0,9 1,6
0,9< t/J 2,0

~ ~-1~I: l/h < 5 1,2
Damt~m 5~I/h<10 1,3

ho~c dam hop

4~
10~//h<15 1,4
15 ~ l/h < 25 1,6

Dam hinh tn,Jho~c
d q < 1,0 1,2

dam gian hinh tn,J ~t...EP--.. 1,0 ~ d q 0,7
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Chu thich:

cjJ: Ti 1$ di~n day bang ti s6 giCfa di$n tich hinh chi~u chiu gi6 va di$n tich hlnh chi~u
dU'9'c bao bai bien ngoai cung clla di$n tich chiu gi6;

1 : Chi~u dai clla dam dc;mgt~m hay dam hQp (m);

h : Chi~u cao clla dam nhin tLr m~t chiu gi6 (m);

d : 8U'Crng kinh ngoai clla k~t c~u hinh tn) (m);

q: Tri s6 tinh theo cong thCPcsau : q = 1~ Ch .gV2.1 0-3 (kPa).

2 M~c du CiLl'Q'cquy dinh -1 tren, co th~ SLrdl,mg cac sb Ii$u v~ tai trQng gio thu dLl'Q'c
bang cach thLr khi dong hQc dbi vcYicac thanh phan k~t c~u va hang hoa d~ tinh
toano

3.2.6 Lllc giam ch~n

1 Lllc giam ch~n la IIlC do cac tai trQng tac dl)ng len h$ can trl)c do va ch9m vcYi
thi~t bj giam ch~n (y tbc dO bang 70% tbc do lam vi$c khi kh6ng co hang treo tren
can. £)bi vcYih$ can trl)c dan hLl'cYngcLrng V.V ... d~ h9n ch~ Sll xoay clla hang treo
do va ch9m thi can phai tinh d~n anh hLl'cYngdo trQng 1U'Q'ngclla hang treo.

2 M~c du dLl'Q'cquy dinh cY-1 tren, dbi vcYih$ can trl)c dLl'Q'ctrang bi h$ thbng til
dong giam tbc dO trLl'cYckhi va ch9m vao giam ch~n thi tbc dO sau khi Ciagiam di
co th~ dLl'Q'ccoi la tbc do lam vi$c neu cY-1 tren.

3.2.7 Tai trQng do nghieng tau

Goc dung d~ tinh toan tai trQng do nghieng tau gay ra kh6ng dLl'Q'Cnhc hO'n gia tri
sau:

Trang di~u ki$n tai dong: 6° nghieng ngang.

Trang di~u ki$n tai tTnh: 3,5° nghieng ngang.

3.2.8 T6 hQ'p tai trQng

1 Tai trQng dung d~ tinh SLrCb~n cac thanh phan k~t c~u phai la tai trQng t6ng hQ'p
ma cac k~t c~u phai chiu cYtr9ng thai lam vi$c n~ng n~ nh~t, co tinh d~n cac tai
trQng neu tll' -2 d~n -5 dU'cYiday.

j

2 N~u kh6ng tfnh d~n tai trQng do gio cYtrc;lng thai lam vi$c thi t6ng cac tai trQng
trang cac ml)C tll' (1) d~n (7) dLl'cYiday dLl'Q'Cnhan vcYih$ sb lam vi$c neu cYBang
3.4 tuy thea d9ng can trl)c.

(1) Tai trQng lam vi$c an toan clla can trl)c;

(2) Cac tai trQng dong b6 sung;

(3) TrQng 1U'Q'ngban than clla h$ can trl)c va chi ti~t cb djnh tren n6;

(4) TrQng 1U'Q'ngban than clla cac chi ti~t thao dU'Q'c;

(5) Ma sat clla cac puli nang hang;

(6) Cac IIlC ngang;
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(7) Tai trQng do tau nghieng;

Bang 3.4 - H~ s8 lam vi~c clla h~ c~n trl;lc

Ki~u c~n tn,lc
C~n tn,lc IU'O'ngthllc, d6 dll trCi'
C~n tn,lc trong bu6ng may
C~n tn,lc d~ bao dU'an va c~u 6n mem
C~n tn,lc qua va clm tn,lC nan han
C~n tn,lc quay va cong tn,lc nang hang co gau ngoc;lm
hOc;ltdQng b~ng thllY IllC khong thU'cyng xuyen tren
cap
C~n tn,lc quay va cong tn,lc luon Slr dl,lng gau ngoc;lm,
nam cham nan han, V.V..., d~ lam han.

H~ s6tam vi~c

1,00

1,05

1,10

1,20

3 Khi Unh d~n tai trQng do gio (y dieu ki~n lam vi~c thl tai trQng do gio phai dU'Q'cbo
sung VaGtai trQng thi~t k~ neu (y -2 tren.

4 Phai tinh h,J'cgiam chan neu (y 3.2.6 cho c~n trl,lc chc;lytren ray.
5 a trc;lngthai khong lam vi~c phai tinh d~n cac tai trQng neu (y cac ml,lc tli' (1) d~n

(4) dU'ai day:

(1) TrQng 1U'Q'ngban than clla h~ c~n trl,lc va chi ti~t cfJ dinh gan tren no;

(2) Tai trQng gio (y trc;lngthai khong lam hang;

(3) Tai trQng do nghieng tau (y trc;lngthai khong lam hang;

(4) Tai trQng do dieu ki~n tau di chuy~n khi khong lam hang;

3.3 £>9 b~n va k~t c~u
3.3.1 Quy dinh chung
1 8Q ben clla cac thanh ph~n k~t cau phai dU'Q'cphan Uch theo cac dieu ki~n tai

trQng neu (y 3.2.8 d~ xac dinh kich thU'ac clla no theo yeu c~u (y tli' 3.3.2 d~n
3.3.9.

2 86i vai cac k~t cau co lien k~t bu long va dai 6c thl phai chu y thea dang d~n Sll
giam di~n tich ti~t di~n chiu tllC.

3 N~u c~n, co th~ yeu c~u ki~m tra m~u ch~ tc;loho~c cac thanh ph~n lien quan d~
xac djnh k~t qua Unh toan dQ ben.

3.3.2 Lrng suat cho phep d6i vai tai trQng tong hQ'p

Lrng suat cho phep cho trong Sang 3.5 dU'Q'cdung cho cac k~t cau chiu tai trQng
tong hQ'p.
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3.3.3 80 b~n on djnh

86i v6'i k~t cau chiu nEm,gia tri tfnh theo cong thCPcsau khong dU'q'c VU'q'tqua CPng
su8t nen cho phep neu (y Bang 3.5.

wac (N/mm2)

Trang d6 : w va a c nhU' neu (y 2.4.3.
3.3.4 U'ng suat nen tong hq'p

N~u CPngsuat nen cGamot k~t cau la tong cGa CPngsuat nen do IItc dQc tn,lc va
CPngsu8t nen do mo men u6n thl n6 phai thea man cong thCPcsau:

a a.
_c +_b :::::1,0
aca aa

Trong d6:
(}b: U'ng suat nen do ma men u6n gay ra (N/mm2);

(}O': LYngsuat nen do IItc nen dQc tn,lc gay ra (N/mm2);

(}a: LYngsu8t u6n cho phep neu (y Bang 3.5 (N/mm2). £)6i v6'i cac cot dU'q'c c6
dinh t~i d~ cot thi Sll' dl,mg CPngsuat cho phep trang Bang 2.1;

(}ea: LYngsuat nen cho phep neu (y Bang 3.5 (N/mm2). £)6i v6'i cac cot dU'q'c c6
dinh t~i d~ cot thi CPngsuat cho phep lay bang CPngsuat cho phep neu (y

Bang 2.1 chia cho 1,15 (N/mm
2
).

Bang 3.5 - lrng su&t cho phep (}a

£)i~u ki~n D~ng CPngsuat
tai trQng Keo u6n Cc1t Nen D~p U'ng suat

tonQ hq'p
£)i~u ki~n qui 0,67 (}y 0,67 (}y O,39(}y O,58(}y 0,94(}y 0,77 (}ydinh (y 3.2.8-2

£)i~u ki~n quy dinh 0,77 (}y 0,77 (}y 0,45 (}y 0,67 (}y 1,09(}y 0,89 (}y
(y 3.2.8-3

£)i~u ki~n quy dinh 0,87 (Jy 0,87 (Jy 0,50(}y O,76(}y 1,23 (Jy 1,00 (}y
(y 3.2.8-4 va -5

Chu thich :
1. (}y : Gi6'i h~n chay ho~c gi6'i h~n gian dai qui U'6'cclla v~t Ii~u (N/mm2);

2. U'ng suat tong hq'p la gia trj tinh theo cong thCPcsau:

~ (J~ + ()~- (}x()y + 3r;y (N/mm2)

Trang d6:

ax: Lrng suat phap tac dl,mg theo phU'O'ng x t~i giCl'a chi~u day tam thep
(N/mm2);

ay: Lrng suat phap tac dl,mg theo phU'O'ng y t~i giCl'a chi~u day tam thep
(N/mm2);

rxy: Lrng suat cc1ttac dl,mg theo m~t ph~ng x-y (N/mm2).
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3.3.5 DQ b~n moi

N~u anh huang clla ling su~t chu ky la dang k~ thi k~t c~u phai co dll dQb~n moi
co tinh d~n bien dQva t~n su~t clla ling su~t chu ky, hinh dc;mgclla k~t c~u, v.v...

3.3.6 Chi~u day t6i thi~u
Chi~u day t6i thi~u clla cac thanh ph~n k~t c~u khong duQ'cnho hO'n6 mm.

3.3.7 DQb~n clla bu long, dai OCva chot

Cac bu long, dai OCva chot phai dll b~n so vai dQ Ian va huang clla tai trQngtac
dl)ng.

3.3.8 CQtg~n c6 dinh
1 CQt g~n c6 djnh phai duQ'c lien k~t ch~c ch~n vao k~t c~u vo tau theo yeu c~u

2.3.4-1.
2 Ph~n tren cQt co dinh, nO'ig~n mc;ltbich, phai duQ'c gia cucYngthich dang b~ng

vi$c tang chi~u day ton hOc;lCb6 tri cac ma.

3.3.9 Bu long lien k~t mam quay
1 NhCmgv~t li$u co giai he;tnb~n Ian hO'n1,18 kN/mm2 va giai he;tnchay Ian hO'n

1,06 kN/mm2 thi khong duQ'c dung lam bu long lien k~t cac mam quay tru khi cac
dc;lCtinh b~n clla bu long duQ'cxem xet dc;lCbi$t.

2 Phai d~c bi$t chu y d~n h,J'csi~t chc;ltbu long lien k~t.
3 Lrng su~t sinh ra trong bu long lien k~t khong duQ'cvUQ'tqua ling su~t cho phep

neu a Bang 3.6 tuy theo di~u ki$n tai trQng neu a 3.2.8. Trong do, ling su~t clla
bu long b~ng thuO'ng clla h,J'cnen dQc tn)c tinh theo cong thuc sau chia cho ti~t
di$n nho nh~t clla bu long lien k~t:

4M W
D.N N

(N)

Trong do:
M : Mo men I~t (N.mm2);

D : Duong kinh vang ren clla bu long lien k~t (mm);

N : So bu long lien k~t;

W: Ll,I'cnen dQctrl)c len mam quay (N).

Bang 3.6 - O'ng suat eho phep ella bu long I~pghep (J'a

f)i~u ki$n tc~itrQng (J'a
Di~u ki$n tai trQngneu a 3.2.8 -2 va -3 O,4(J'y

Di~u ki$n tai trQngneu a 3.2.8-5 0,54 (J'y

Chu thieh : (J'y 18gi6'i hc;inehay ella v~t Ii~u (N/mm2
).
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3.4 NhCVngyeu cAu d~c biqt cho cAn trl;lc ch~y tren ray

3.4.1 Tfnh 6n dinh

Can tn,lc ch9y tn3n ray phai dll 6n dinh trong cac dieu ki~n tai trQng neu a 3.2.8.

3.4.2 Ch6ng I~t

Can tn,lc ch9y tren ray phai dU'Q'cthiet ke thoa man ve 6n dinh ch6ng I~t, ngay ca
khi tn,lc cac banh xe ho~c cac banh xe bj hong.

3.4.3 Tieu chu~n d(>vang

Khi treo tai trQng lam vi~c an toan, d(>vang clla cau tn,lc ch9y tren ray khong dU'Q'c
VU'Q'tqua 1/800 khoang cach nhip clla cac g6i d6'.

3.4.4 Chi tiet chuy~n d(>ng tinh tien

Chi tiet chuy~n d(>ng tinh tien phai dU'Q'cc6 dinh ch~t vao than chfnh clla can tn,lc
ch9y tren ray bang bu long, bang cach han ho~c ch6t. Ngoai ra, ph~i k~ den anh
hU'ang do Sl,I'nghieng clla than tau a tr9ng thai lam hang va khong lam hang.

3.4.5 Giam ch~n

Can tn,lc ch9y tren ray phai dU'Q'ctrang bi giam ch~n phu hQ'p v6'i quy dinh (1) va
(2) dU'6'i day, tnf trU'cynghQ'pco h~ th6ng tl,l' d(>ngtranh va:

(1) T9i hai dau dU'cyng ray ho~c cac vi trf tU'ang dU'ang khac. NhO'ng thiet bi giam
ch~n nay co th~ dU'Q'cthay bang cac v~t ch~n co dU'cyngkfnh khong nho han 1/2
dU'cyngkfnh banh xe.

(2) Khi co tren hai can tn,lc d~t tren m(>t dU'cmg ray, thiet bi giam ch~n phai d~t
giO'a hai can tn,lc nay.
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CHU'O'NG 4 CHI TIET cO £)!NH

4.1 Quy djnh chung

4.1.1 Phc;lmvi ap dl,mg
Cac yeu cau trong ChU'O'ngnay ap dl,lng cho chi ti~t c6 djnh.

4.2 Chi ti~t ca djnh

4.2.1 Gia dO'chan can
1 Kich thU'ac clla ch6t dO' chan can, bu long chan can va gia dO' chan can neu &

Hinh 4.1 khong dU'Q'cnho hO'n gia trj dU'ai day. Kich thU'ac cac phan khac phai
phu hQ'ptheo quy dinh.

b = e fP (mm)1Vg
c = O,55e,~ (mm)

d = e fP (mm)1Vg
Trong d6:
P : Ll,I'c nen dQc trl,lc tinh toan tac dl,lng len than can (kN);
e1 = 15,6. Tuy nhiem, d6i vai h~ can trl,lc day gic1ngtc;ltngang, c6 th~ SLrdl,lng cac
gia tri neu & Bang 4.1 tuy theo tai trQng lam vi~c an toano

Ch6t do chan c~n

.._B .
___ .a. . .. -. ------.•.. -.

.__ .......•. __ -

I~II&II~I
Gia do chan c~n Bu 16ngdo chan c~n

Hinh 4.1 - Chat deYchan c~n, gia deYchan c~n va bu long deYchan c~n

Bang 4.1 - Gia trj e1

Tai tronq lam viec an toan W (t) e1. .
W:::;10 15,6

10:::;W<15 18,8 - 0,32W
15:::;W:::;50 14,0
50< W 8ang ki~m quy djnh rieng
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2 Khe h6' giCl'a bu long chan c~n xuyen qua gia d6' chan c~n, ch6t chan c~n phai
nh6 han 2 mm theo hU'ang dU'ang kinh. Kich thU'ac ph~n ngoai 16 bat bu long clla
ch6t d6' chan c~n va gia d6' chan c~n phai gi6ng nhau v~ ban kinh theo tieu
chu~n.

3 86i vai chi tiet c6 dinh SLPdl,mg cho cac h~ th6ng c~n tn,lc khac vai h~ c~n tn,lc
d~y gi~ng t<;itngang thi phai tfnh den anh hU'6'ng clla SI,/'tang tai do day cap quay
can.

4.2.2 Chi tiet c6 dinh tren d~u c~n

1 Kich thU'ac clla chi tiet c6 dinh tren d~u can khong dU'Q'cnh6 han gia tri neu tLP(1)
den (3) dU'ai day tuy theo ml,.!Cdich Cl,.!the va hinh d<;ingclla chi tiet.

(1) Neu chi tiet c6 dinh gan c6 dinh vai d~u c~n co dc;mg nhU' Hinh 4.2 thl kfch
thU'ac clla chung khong dU'Q'cnh6 han cac gia tri sau. Kich thU'ac clla ph~n khac
phai phu hQ'ptheo quy dinh.

d = ""~ (mm)

t=e2~ (mm)

Trang do:

e2 : Gia tri neu 6' Bang 4.2 ;

T : LI,/'ckeo Ian nh~t tac dl,.!nglen chi tiet 6' d~u c~n (kN). 86i vai h~ c~n trl,.!cday
gi~ng t<;itngang thl co the ap dl,.!ngcac gia tri sau day:

0102 Wg dung cho day cap nang c~n.

AWg dung cho day cap nang hang.

Trang do:

W : Tai trqng la vi~c an toan (t);

01 : NhU' quy dinh 6' 2.6.2, ChU'ang 2;

02 : L~y theo Bang 4.3 phI,.!thuQc VaGgia trj clla I/(h-h'). Cac gia trj khac
clla 02 phai tinh theo phU'ang phap nQi suy tuyen tinh;

A : NhU' quy dinh 6' Bang 4.4 phI,.!thuQc VaG s6 puli cLla Cl,.!mpuli nang
hang. Neu day cap nang hang dan tai dTnh cQt trl,.!cqua ranh puli gan
6' d~u c~n thl A co the Ic1Iyb~ng 1.
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Hinh 4.2 - Chi ti~tgAn tren d~u c~n

Bang 4.2 - Gia trj e2

TrQnq tai lam vi$c an toan W (t) e2
W~ 10 12,5

10<W<15 15,1-0,26W
15 ~ W~ 50 11,2
50< W Dang kiem quy dinh rieng

Bang 4.3 - Gia trj 02

//(h-h) 2,0 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2

a2 W< 10 1,99 1,90 1,81 1,73 1,65 1,57 1,49 1,42 1,35

15~W< 50 1,82 1,73 1,65 1,57 1,49 1,41 1,33 1,26 1,19

Chu thich : I, h va h' nhU' quy djnh {y 2.6.2.

Bang 4.4 - Gia trj A.

So 1U'Q'ngranh cap clla puli 1 2 3 4 5 6 7 8
nanq hanq

A 2,10 1,58 1,40 1,31 1,26 1,23 1,2 1,18
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Hinh 4.3 - Chi ti~t cfJdinh g~n tren dAu cAn

Bang 4.5 - Gia tri e3

Tai tronQ lam vi~c an toan W (t) e3
W::; 10 122

10<W<15 170 - 4,8W
15 ::;W::; 50 98
50< W 8ang kiem quy dinh rieng

(2) N~u cac chi ti~t c6 dinh tren d~u c~n co dc;mg nhU' trong Hlnh 4.3 thl kfch
thU'ac clla chung khong dU'Q'cnh6 han cac gia tri sau:

R~D

t = e!Jf (mm)

Tuy nhien, n~u gia tri R Ian han 1,150 thi co the tfnh thea cong thLPCsau:

e3 T
t = ---x - (mm)
(R- ~) g

Trang do:

81: NhU'quydinh &4.2.1-1;

T : NhU' quy d!nh & (1);

83 : Gia tri chon & Sang 4.5,
(3) Cac kfch thU'ac clla khuy~t d~u c~n phai dam baa chiu dU'Q'c tai trong tfnh
toano
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2 M~c du dU'Q'cquy dinh a -1 tr€m,kfch thU'ac clla chi tieHcfJdjnh tren d~u c~n con
co th~ I~y theo cac tieu chu~n tU'O'ngdU'O'ngkhac dU'Q'ccong nh~n. £>fJivai chi ti~t
cfJdjnh clla h~ c~n tn,lc khong phai la h~ c~n tn,lc day giang t~t ngang thi phai chu
y d~n anh hU'angclla Sl)'tang tai trQngclla day cap keo c~n gay ra.

4.2.3 Chi ti~tc6 dinh khac
Kfch thU'ac clla chi ti~t c6 dinh khac nhU':gia da dTnhCQt,chern cap, tai bat rna nf
v.v phai co dQb~n phu hQ'pvai Il)'ctac dl,lngva phai co hinh d~ng phu hQ'pvai cac
chi ti~t lien k~t. £>6ivai gia da dTnhcQtclla h~ c~n trl,lc khac vai c~n trl,lc day giang
t~t ngang thi phai chDy tai Sl)'tang tai trQngdo day cap quay c~n gay ra.
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CHU'aNG 5 CHI TIET THAo BU'Q'C

5.1 Quy djnh chung

5.1.1 Ph<;lmvi ap dl:lng

Cac yeu c~u trong ChU'O'ngnay ap dl:lng cho chi tiet thao dU'Q'c.

5.1.2 Quy dinh chung

Khi thiet bi nang lam vi~c vai tai trQng an toan thi tai trQng tac dl:lng len ph~n quan
trQng clla chi tiet tha9 dU'Q'cva day cap kh6ng dU'Q'CVU'Q'tqua tai trQng lam vi~c an
toan quy dinh tU'O'ng(mg.

5.2 Puli nang himg

5.2.1 Puli nang hang Slf dl:lng cap thep

Puli nang hang Slf dl:lng cap thep phai thoa man cac yeu c~u tCf (1) den (4) dU'ai
day. Tuy nhien, cac puli can b~ng ho$c cac puli cam bien qua tai phai dU'Q'Cxem
xet rieng (xem Hinh 5.1).

(1) f)U'cyng kinh clla puli t<;liday ranh cap kh6ng dU'Q'Cnho hO'n 14 I~n dU'cyngkinh
cap thep;

(2) Chieu sau ranh puli kh6ng dU'Q'cnho hO'ndU'cyngkinh cap;

(3) f)ay ranh puli phai co dU'cyngvien tron t<;lOb&i goc kh6ng nho hO'n 120°;

(4) f)U'cyng kinh clla ranh cap t<;liday phai b~ng 1,1 I~n dU'cmg kinh day cap thep.

Goc cua
ranh

•...

£)L!'Crngkinh ""
ranh ~

(

Hinh 5.1 - Ranh puli

Chieu
sau
ranh

5.2.2 Puli nang hang Slf dl:lng cap thao moc

Puli nang hang Slf dl:lng cap thao moc phai phu hQ'pvai cac yeu c~u tCf (1) den (3)
dU'ai day:

(1) f)U'cyng kinh day ranh cap clla puli kh6ng dU'Q'cnho hO'n 5,5 I~n dU'cyng kinh
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cap;

(2) Chieu sau ranh puli kh6ng dU'Q'cnha han dU'cmg kinh cap;

(3) 8U'cyng kinh clla ranh cap phai bang dU'cyngkinh day cap cong 2 mm.

5.3 Day cap

5.3.1 Day cap thep

Day cap thep phai thaa man cac yeu c~u tCr(1) d~n (5) dU'ai day:

(1) Phai dU'Q'CXli' Iy chong gi;

(2) Phai phu hQ'p vai ml,lCdich SLrdl,lng va phai co Gi~y chung nh~n phu hqp vai
cac yeu c~u clla ChU'ang 4 Ph~n 7B clla QCVN 21: 2010 "Qui ph~m phan c~p va
dong tau bien va thep";

(3) Kh6ng dU'Q'Cn6i cap;

(4) Ph~n n6i d~u cap phai tuan theo cac quy dinh ky thu~t va phai dam bao dll
ben' .

I

(5) Tuy theo ml,lC dich SLrdl,lng va tai trQng lam vi~c an toan, h~ so an toan clla
day cap kh6ng dU'Q'cnha han gia tri sau. Tuy nhien, H~ so an toan clIa day cap
thep ch~y kh6ng can Ian han 5 va day c6 dinh kh6ng can Ian han 4.

104

8,85W + 1910

3 80i vai W > 160

Trong do: W la tai trQng lam vi~c an toan (t).

5.3.2 Day cap thao mQc

Day cap phai thaa man cac yeu c~u tCr(1) d~n (3) sau day:

(1) Day cap phai thaa man cac tieu chu~n hi~n hanh va phai dU'Q'C8ang kiem
kiem tra de dam bao an toan;

(2) 8U'cyng kinh cap kh6ng dU'Q'Cnha han 12 mm;

(3) H~ so an toan clla day cap kh6ng dU'Q'cnha han gia tri neu (y Bang 5.1 tuy
thuQc vao dU'cyngkfnh day cap.

Bang 5.1 - H~ s6 an toan clia day cap thao rnQc

8U'cyng kinh day cap D H~ so an toan
(mm)

12 ~ 0 < 14 12
14~D<18 10
18 ~ 0 < 24 8
24 ~ 0 < 40 7
40~D 6
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5.4 Cac chi ti~t thao dU'Q'c khac

Tai trQng tinh toan clla cac chi ti~t thao OLPQ'cnhLPxich, khuyen bat cap, moc treo,
mani, mat xoay, k~p cap, gau ngoC;lm,dam nang hang, nam cham nang hang, ILP6'i
nang hang v.v ... kh6ng OLPQ'cl6'n han gia tri nh~n OLPQ'ckhi I~y gi6'i hC;lnben Oll't
clla m6i chi ti~t chia cho hE;!so an toan bang 5.

5.5 Cac yeu c~u tU'O'ng dU'O'ng

M~c du OLPQ'cquy oinh tLr 5.2 o~n 5.4, kM c~u cua cac chi ti~t thao OLPQ'cco th~
phu hQ'p v6'i cac tieu chuan quoc t~ khac.
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CHU'O'NG 6 MAy, TRANG B! f>leN vA He TH6NG f>IEU KHIEN

6.1 Ph~mvi ap dl;lng
Cac yeu cau clla ChU'ang nay ap dl:mg cho may, trang bj di~n va h~ th6ng di~u
khi~n SLr dl,lng trong thi~t bi nang. Tuy nhien, khi ap dl,lng cac yeu cau clla
ChU'ang nay d6i vai cac tai cho cau xe thi chung co th~ dU'Q'cthay doi cho phu
hgp.

6.2 May

6.2.1 Quy dinh chung
H~ thong truy~n de)ng clla thi~t bi nang phai dam bao ho~t de)ng on dinh (y t6c de)
djnh mLrc vai tai trQng lam vi~c an toano

6.2.2 May nang
1 K~t c~u clla may nang phai phu hgp vai cac yeu cau hi (1) d~n (6) dU'ai day:

(1) 8U'ang kinh m~t bich dau tang khang dU'Q'cnhe han 2,5 Ian dU'ang kinh cap
do tCl'mep ngoai lap cap ngoai cung trong di~u ki~n khai thac. Yeu cau nay co th~
be qua n~u co h~ thong chong xo cap ho~c trong trU'ang hQ'p chI co me)t lap cap
qu~n tren tang.
(2) 8U'ang kinh yang ren tang tai khang dU'Q'cnhe han 18 Ian dU'ang kinh cap.

(3) Tai phai lien k~t vai b~ b~ng cac bu lang dll b~n chiu dU'Q'ctai trQng tac dl,lng
len tang (Ll,Pcding toi da tac dl,lng len tang khi day cap qu~n lap dan vai toc de)
nang danh nghTa).
(4) Phai trang bi h~ thong phanh phu hgp vai cac yeu cau tCl'(a) d~n (c) sau day:

(a) H~ thong phanh phai co kha nang chiu dU'gc ma men xo~n VU'Q'tqua 50 % ma
men xo~n yeu cau khi thi~t bi nang hang ho~t de)ng vai tai trQng lam vi~c an
toan;

(b) H~ thong phanh di~n phai tl! de)ng dong khi can di~u khi~n thi~t bi nang hang
(y vi tri trung I~p (vi tri "0");

(c) H~ thong phanh di~n phai tl! de)ng dong khi co b~t ky SI! co nao trong ngu6n
c~p. Trong trU'ang hgp nay phai bo tri h~ thong h~ hang SI! co.

(5) Cac tang Ii hQ'p phai co h~ thong ham tin c~y cokha nang h~n ch~ SI! xoay
clla tang. H~ thong ham phai co kha nang chiu dU'Q'cma men xo~n it nh~t b~ng
1,5 Ian ma men xo~n theo yeu cau khi thi~t bi nang ho~t de)ng vai tai trQng lam
vi~c an toano
(6) Phai co thi~t bi ho~c cac bi~n phap thich hQ'pde bao v~ cap.

2 8au cap cuoi phai b~t ch~t vao tang tai sao cho khang lam hU' hong b~t ki phan
nao clla cap va phan cap can IGlitren tang phai co de) dai toi thi~u b~ng 3 yang
tang doi vai tang khang co ranh ho~c 2 yang tang doi vai tang co ranh khi SLrdl,mg
h~t chi~u dai clla day cap.
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6.3 Ngu6n c~p

6.3.1 Thiet bi, dU'6'ng ong va cap di$n trong cac h$ thong di$n, thuy Il,I'c, khi nen ho~c
hO'inU'6'c va trang thiet bj cua chung phai phu hqp v6'i cac yeu c~u lien quan clla
QCVN72: 2013/BGTVT - Quy chu~ln ky thu~lt quoc gia v~ quy ph9m phan c~p va
dong phU'O'ngti$n thuy n(>idia.

6.3.2 Ket c~u, de)b~n, v~t li$u v.v ... clla d(>ng cO'dot trong SLrdl,mg lam nguon de)ng Il,I'c
phai phu hqp v6'i cac yeu c~u trong Ph~n 3 cua QCVN72: 2013/BGTVT - Quy
chuan ky thu~t quoc gia v~ quy ph9m phan c~p va dong phU'O'ngti$n thuy n(>idia.

6.4 Hq th6ng di~u khien may

6.4.1 Quy dinh chung

1 Thiet bj di$n, thuy h,rc ho~c khi nen SLr dl,mg cho cac h$ thong di~u khieln, bao
de)ng va an toan phai phu hqp v6'i cac yeu c~u tU'O'ng (mg clla QCVN72:
2013/BGTVT - Quy chuan ky thu~t quoc gia v~ quy ph9m phan c~p va dong
phU'O'ngti$n thuy n(>idia.

2 Thiet bi di~u khi~n, bao d(>ng va an toan phai dU'qc thiet ke dl,l'a tren cO'seynguyen
t~c tl,l' d(>ng kh~c phl)c SI,J'co.

6.4.2 H$ thong di~u khi~n

1 H$ thong di~u khi~n phai dU'qc bo tri sao cho khong gay treYng9i cho ngLP6'idi~u
khi~n ho~c ngLP6'ico trach nhi$m t90 tin hi$u ho9t d(>ng.

2 H$ thong di~u khi~n phai tl,l' d(>ng treYv~ vi tri trung I~p (vi tri "0") khi ngU'6'i di~u
khi~n ngCrngthao taco

3 Boi v6'i t6'i di$n, phai trang bi c~u dao ngM m9ch di$n t9i vi tri g~n nO'idi~u khi~n.

4 C~n trl)c quay va may nang phai co thiet bi ng~t Sl,l'co t9i vi tri d~ den va co th~
ham mc;>ichuy~n d(>ng.

5 May nang phai co h$ thong di~u toc tl,J'de)ng co th~ giam dang k~ gia toc luc kheYi
d(>ngva lue ham.

6 May nang phai co h$ thong di~u khi~n thich hqp co th~ dCrng thang nang t9i vi tri
san quy dinh.

7 Neu may nang dU'qc co dinh b~ng then khoa thi phai co bi$n phap thich hqp d~
ngan ngCratai trc;>ngva d~p tren thang nang khi rut then.

6.4.3 H$ thong an toan

1 Thiet bi nang phai co h$ thong chong qua tai.

2 Thiet bj nang phai dU'qc trang bj h$ thong an toan thich hqp d~ ngan ngCra Sl,l'co
neu tCr(1) den (5) dU'ai day, tuy theo I09i thiet bi va cong dl)ng cua chung:

(1) Nang qua cao;

(2) Goc quay qua Ian; .

(3) Bi~u khi~n vU'qt qua ph9m vi quy dinh;

(4) Toc de)di chuy~n qua cao;
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(5) Trcfitbanh kh6i ray.

3 f)6i v6'i c~n tn)c quay co tai trQng lam vi$c an toan thay doi theo ban kinh hOCilt
de)ng thi phai co bang ti 1$chi r6 quan h$ giCl'aban kinh hOCiltdQng va tai trQng lam
vi$c an toan trong cabin di~u khi~n, ngoai ra con phai co cac thiet bj th6a man
di~u (1), (2) va (3) dU'6'i day:

(1) Thiet bi chi ban kinh hOCiltde)ng;

(2) Thiet bi chi tai trQng nang;

(3) Thiet bi ch6ng qua tai so v6'i tai trQng lam vi$c an toan ling v6'i ban kinh hOCilt
de)ng.

6.4.4 H$ th6ng bao v$
1 Phai co bi$n phap thich dang d~ bao v$ ngU'aj di~u khi~n cac be) ph~n quay clla

may chQ de)ng, trang bj di$n va dU'ang 6ng dan hai.

2 Cac tai hai nU'6'c phai dU'Q'cb6 tri sao cho hai nU'6'c khong lam anh hU'6'ng den
t~m nhin clla ngU'aj di~u khi~n.

3 Thang may phai dU'Q'ctrang bj cac h$ th6ng bao v$ neu tCr(1) den (4) dU'6'i day:

(1) Cac t~m bao v$ co chi~u cao khong nh6 han 1 m vong quanh 16 khoet tren
boong cho cac san clla thang may.

(2) H$ th6ng khoa lien de)ng khong cho may nang chuy~n de)ng neu t~t ca cac t~m
bao v$ chU'a dU'Q'cdong ICili.

(3) H$ th6ng khoa lien de)ng phai dam bao khong m6' dU'Q'ccac t~m baD v$ neu
may nang khong 6' trCilngthai m6' t~m bao v$.

(4) f)em ho~c cac tin hi$u bao de)ng thich hQ'p khac tCilivi tri VaGmay nang.

44



I~

QCVN 96: 2016/BGTVT

CHU'O'NG 7 THANG MAy vA cAu XE

7.1 Ph~mvi ap dlJng
Cac quy dinh trong ChLPO'ngnay ap dl,lng cho cac thanh ph~n k~t cau clla thang
may va c~u xe.

7.2 Tai trQng thi~t k~

7.2.1 Cac tai trQng

Phai chu y d~n tin~ nang va cong dl,lng clla tLrng IO<;lithang may va c~u xe trong
di~u ki~n khai thac va khong khai thac, xet theo cac tai trQng Ii~t ke tLr (1) d~n (4)
dLP6'iday:

(1) Tai tr9ng lam vi~c an toan;

(2) TrQng ILPQ'ngbim than clla h~ th6ng;

(3) Tai tr9ng do gio;

(4) Tai tr9ng do nghieng tau.

7.2.2 Tai trQng do gi6

Tai trQng do gi6 dLPQ'Ctinh theo 3.2.5.

7.2.3 Tai trQng do nghieng tau

Tai trQng do nghieng tau dLPQ'Ctinh theo 3.2.7.

7.2.4 Tai trQng tong hQ'p

1 Tai tr9ng dung de tinh toan dQ b~n k~t cau phai la cac tai trQng t<;lOnen di~u ki~n
lam vi~c nc;lngn~ nhat cho k~t cau dLPQ'cneu tLr -2 d~n -5 dLP6'iday.

2 To hQ'p tai tr9ng do cac tai trQng tLr (1) d~n (4) sau day phai dLPQ'ctinh d~n (y
"tr<;lngthai hO<;ltdQng":

(1) Tai tr9ng lam vi~c an toan;

(2) TrQng ILPQ'ngban than clla ph~n quay ho~c di chuyen clla thang may va c~u
xe;

(3) TrQng ILPQ'ngban than clla cac ph~n c6 dinh clla thang may va c~u xe;

(4) Tai tr9ng do nghieng tau.

3 Cac tai tr<;mg-2(1) va (2) phai nhan v6'i h~ s6 1,2 d6i h~ th6ng dLPQ'cthi~t k~ quay
hoc;lcchuyen dQng cung v6'i hang dc;lttren ho~c trong no va v6'i h~ sf> 1J 1 d6i v6'i
c~u xe khong quay ho~c khong chuyen dQng cung v6'i hang d~t tren no.

4 Phai tinh d~n cac tai trQng tLr (1) d~n (5) dLP6'iday cho thang may {y tr<;lng thai
khong hO<;ltdQng:

(1) Tai tr9ng {y tr<;lngthai khong hO<;ltdQng;

(2) TrQng ILPQ'ngban than clla thang may;

(3) Tai tr9ng do gio;
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(4) Tai trc;mgdo nghieng tau khi hanh hai;

(5) Tai trc;mgdo tau chuyen de)ng khi hEmhhaL

5 Phai tfnh cac tai trQng tCr(1) d~n (4) dU'6'i day cho c~u xe & trc;lng thai khong hac;lt
de)ng:

(1) TrQng 1U'Q'ngban than clla may nang;

(2) Tai trQng do gio;

(3) Tai trQng do nghieng tau khi hanh hai;

(4) Tai trQng do tau chuyen de)ng khi hanh haL

7.3 De)b~n va k~t c~u

7.3.1 Quy djnh chung

1 De) b~n clla cac thanh ph~n k~t c~u phai dU'Q'ctfnh taan theo cac di~u ki$n tai
trQng neu & 7.2.4 va tuan thea cac yeu c~u tCr7.3.2 d~n 7.3.7.

2 D6i v6'i h$ th6ng' dung de x~p 0 to thi phai tfnh d~n tai trQng t~p trung tc;licac banh
xe tU'ang ling v6'i di~u ki$n co tai ha~c chuyen de)ng clla h$ th6ng.

3 De) b~n clla cac thanh ph~n k~t c~u tc;lothanh me)tph~n va tau phai tU'ang ling v6'i
de)b~n clla k~t c~u va tau xung quanh no.

4 Cac thanh ph~n k~t c~u phai dU'Q'cgia c6 thaa dang va phai co cac thi~t bj thich
hQ'p hc;lnch~ chuyen de)ng dQCva ngang khi I~p tc;livi tri.

7.3.2 Lrng su~t cho phep clla tai trQng t6ng hQ'p

Lrng su~t neu & Sang 7.2 dU'Q'cSLr dl,lng cha cac thanh ph~n chju tai trQng t6ng
hQ'p.

7.3.3 Chi~u day san thang may va c~u xe

1 Chi~u day t~m tc;lothanh me)t ph~n va tau khong dU'Q'cnha han chi~u day t~m tC;li
vi tri lien quan va dU'Q'cxac dinh v6'i khoang cach nE;1pgia cU'cyng b~ng khoang
sU'cynthl,l'c t~ clla tau.

2 Chi~u day t~m tc;lothanh me)t ph~n vach tau khong dU'Q'cnha han chi~u day tc;livi
tri lien quan va dU'Q'cxac dinh v6'i khoang cach nE;1pgia cU'cyngb~ng khoang cach

. nE;1pvach thl,l'c t~ clla tau.

3 D6i v6'i h$ th6ng dung de x~p 0 to thi chi~u day clla t~m san may nang ho~c t~m
clla c~u xe khong dU'Q'cnha han chi~u day ton boong ch& 0 to thea quy dinh.
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Bang 7.2

Di~u ki~n ti~itrQng

Di~u ki~n neu a 7.2.4-2
Di~u ki~n neu a 7.2.4-4 va -5

Keo
0,670
0,770

Chu thich:

1. 0y la gi6'i h~n chay clla v~t li~u (N/mm2);

2.. Lrng suM tong hQ'ptinh theo cong thLPCsau:

~ c;; + c;~ - c;xC; y + 3r;y (N/mm)

Trang do:
Ox : Lrng suat phap tac dl,mg theo hLP6'ngx t~i diem giCrachi~u day tam

(N/mm2);

0y : Lrng suM phap tac dl,lng theo hLP6'ngy t~i diem giCrachi~u day tam
(N/mm\

Txy :Lrng suat ti~p trang mciltphang x - y (N/mm2
).

7.3.4 Chi~u day thep t6i thieu
Chi~u day cac thanh ph~n k~t cau khong dLPQ'cnh6 han 6 mm d6i v6'i cac thanh
ph~n chju anh hLPangclla thai ti~t va 5 mm d6i v6'i cac thanh ph~n khong chiu anh
hLPangclla thai ti~t.

7.3.5 Tieu chuan v~ do v6ng
Phai gi6'i h~n do v6ng clla cac thanh ph~n k~t cau sinh ra dLP6'itai trQng lam vi~c
an toan t6'i gia tri 1/400 khoang cach nhip giCrahai g6i dO'd6i v6'i may nang va
1/250 d6i v6'i c~u xe.

7.3.6 Do b~n clla bu long, dai 6c va ch6t
Cac bu long, dai 6c va ch6t phai co dll do b~n so v6'i do l6'n va hLP6'ngclla tai
trQngtac dl,lng len no.

7.3.7 Thi~t bi khoa c~u xe
1 Phai co thi~t bi khoa de giCrc~u xe chiu dLPQ'ccac tai trQngneu t?i 7.2.4-5.
2 H~ th6ng khoa thllY Il,I'cphai dLPQ'cthi~t k~ sao cho c~u xe phai dLPQ'ckhoa bang

cO'khf ke ca khi mat ap suat thllY Il,I'c.
3 C~u xe dLPQ'csCPdl,lng lam phLPO'ngti~n de dong cac 10 khoet thi thi~t bi dong co

the dLPQ'CsCPdl,lng lam thi~t bi khoa c~u xe n~u di~n tfch 10 khoet l6'n han mot nCPa
di~n tfch hinh chi~u clla c~u xe khi dong. Tai trQng thi~t k~ clla cac thi~t bi dong,
ngoai cac tai trQng clla ph~n than tau ra con phai bao gam cac tai trQng neu a
7.2.4-5.
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III QUY fJ!NHQUAN LY

1.1 Quy dlnh chung
1.1.1 Ph~m vi ap dl,mg
1 Cac thi~t bi nang phai dU'Q'cBang kiem kiem tra, cap giay chung nh~n trong thi~t

k~, ch~ t~o m6'i, hOEmcai, phl,lc h6i, nh~p khau va khai thac sti dl,lngphu hQ'pv6'i
cac quy dinh cua ph~n nay.

2 T~i nhCl'ngvi tri ma nhCl'ngthanh ph~n k~t cau cua thi~t bi nang dU'Q'cc6 dinh
thU'ong xuye!nVaGthan tau ho~c khi chung t~o thanh bQph~n lien tl,lCcua than
tau thi vi~c thti va kiem tra phai tuan theo cac yeu c~u trong ph~n nay, ngoai ra
con phai tuan theo cac yeu c~u co lien quan cua QCVN7i 2013/BGTVT - Quy
chuan ky thu~t qu6c gia v~ quy ph~m phan cap va dong phU'O'ngti~n thuy nQi
dia.

1.1.2 Chuan bi cho vi~c kiem tra va cac vi~c khac
1 Tat ca cac cong vi~c chuan bi cho vi~c kiem tra neu trong Quy chuan nay cOng

nhU'cac quy dinh cua ph~n nay d~u phai do Chu tau ho~c d~i di~n Chu tau thl,l'C
hi~n. Vi~c chuan bi bao g6m ca 16idi thu~n ti~n va an toan, phU'O'ngti~n va h6
sO'c~n thi~t cho vi~c kiem tra. Cac thi~t bi de ti~n hanh kiem tra, do d~c va thti
nghi~m c~n de ti~n hanh cong vi~c phai dU'Q'cchQnIl,I'ava kiem chuan rieng bi~t
theo quy djnh. Tuy nhien dU'Q'Cchap nh~n nhCl'ngdl,lng Cl,ldo d~c dan gian nhU'
thU'6'c,day do, thU'6'c do kich thU'6'cm6i han, tr~c vi k~ ma khong c~n Sl,l'Il,I'a
chQnrieng hay xac nh~n v~ kiem chuan v6'i di~u ki~n d6 la nhCl'ngthi~t bi thong
dl,lng chinh xac va dU'Q'cd6i chi~u djnh ky v6'i cac thi~t bi hay dl,lng Cl,lthti
nghi~m tU'O'ngtl,l'. Chap nh~n nhCl'ngdl,lngCl,ltren tau de kiem tra cac thi~t bi (vi
dl,l nhU' d6ng h6 do ap suat, nhi~t dQ, vong quay may) dl,l'a tren h6 sO' kiem
chuan hay nhCl'ngbien ban so sanh v6'i nhCl'ngthi~t bi khac.

2 Chu tau ho~c d~i di~n chu tau phai b6 tri ngU'oi giam sat co chuyen man v~ cac
h~ng ml,lCdl,l' dinh kiem tra de chuan bi cho vi~c kiem tra, giup dO'khi c~n thi~t
cho Bang kiem thl,l'chi~n nhi~m Vl,l.

3 Bang kiem khong dU'Q'cphep kiem tra khi cac cong vi~c chuan bi chU'a dU'Q'c
thl,l'c hi~n, khi nhCl'ngngU'oi co trach nhi~m neu t~i -2 khong co m~t luc kiem tra
ho~c khi khong dam bao an toan cho vi~c kiem tra.

1.1.3 Xuat trinh Giay chung nh~n

Khi ti~n hanh thti va kiem tra, tat ca cac Giay chung nh~n do Bang kiem cap cho
thi~t bi nang phai dU'Q'cxuat trinh cho Bang kiem khi co yeu c~u.

1.1.4 Bien ban kiem tra

Sau khi hoan thanh vi~c thti va kiem tra, Bang kiem se xac nh~n vao" 86 kiem
tra thi~t bi nang hang phU'O'ngti~n thuy nQidial!va I~p bien ban kiem tra.

1.1.5 Thong bao k~t qua kiem tra
1 Bang kiem phai thong bao k~t qua kiem tra cho Chu tau.
2 Khi nh~n dU'Q'cyeu c~u stia chCl'aclla Bang kiem, Chll tau phai thl,l'c hi~n cac

cong vi~c stia chCl'atheo hU'6'ngdan cua Bang kiem va Bang kiem phili kiem tra
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l<;lik~t qua sCrachG'a do.

3 Bien ban kiem tra neu (y 1.1.4 phai dU'Q'cgiG'trong mot c~p tai li~u rieng va dU'Q'c
bao quan tren tau de trinh cho Dang kiem VaGIan kiem tra sau.

1.1.6 Kiem tra l<;li

Trong trU'erng hQ'p co bat kl mot ki~n nghi nao ve vi~c kiem tra dU'Q'cthl,l'c hi~n
theo Quy chuan nay, Chu tau co the gCrivan ban d~n Dang kiem de nghi kiem tra
l<;l i.

1.2 Ki~m tra cac thi~t bi nang

1.2.1 Cac d<;lngkiem tra

Cac d<;lngkiem tra thi~t bi nang dU'Q'cneu dU'6'i day:

(1) Kiem tra Ian dau

(a) Kiem tra Ian dau trong ch~ t<;lO(trU'6'c khi dU'a VaGscr dvng);

(b) Kiem tra Ian dau cac thi~t bi n~ng kh6ng co Sl,l'giam sat ch~ t<;lo.

(2) Kiem tra chu kl de duy tri hi~u IllC cua "S6 kiem tra thi~t bj nang hang phU'O'ng
ti~n thuy noi dia"

(a) T6ng kiem tra hang nam

(b) ThCr tai

(3) Kiem tra bat thU'erng

1.2.2 Theri h<;lnkiem tra

Theri h<;lnkiem tra cac thi~t bi nang phai phu hqp v6'i cac quy dinh dU'ai day:

(1) Kiem tra Ian dau phai dU'Q'Cti~n hanh khi an djnh tai tr9ng lam vi~c an
toan Ian dau.

(2) T6ng kiem tra hang nam dU'Q'cthl,l'c hi~n VaG theri diem kh6ng VU'Q'tqua 12
thang ke tCrngay k~t thuc kiem tra Ian dau ho~c k~t thuc t6ng kiem tra hang nam
Ian trU'6'c.

(3) ThCr tai dU'Q'c thl,l'c hi~n VaG dQ't kiem tra Ian dau va VaG theri diem kh6ng
vU'qt qua 5 nam ke tCr ngay k~t thuc kiem tra Ian dau ho~c k~t thuc Ian thCr tai
trU'6'c.

(4) Kiem tra bat thU'erng dU'qc thllc hi~n khi thi~t bi nang ph<;lm phai bat kl dieu
ki~n nao sau day t<;licac ngay kh6ng trung vai theri diem kiem tra chu kl.

(a) Khi bi hU' hong nghiem tr9ng cac thanh phan k~t cau va khi sCra chG'a ho~c
hoan cai.

(b) Khi quy trlnh nang hang, h~ cap giang, phU'O'ng phap v$n hanh va dieu khien
co thay d6i Ian.

(c) Khi an d!nh va danh dau l<;litai tr9ng lam vi~c an toan

1.2.3 Kiem tra chu ky trU'ac theri h<;ln

Co the ti~n hanh kiem tra chu ky trU'6'c thai h<;lntheo de nghi cua chu tau.
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1.3 Ki~mtra I~ndAu

1.3.1 Ki~m tra h6 sO'thi~t k~
1 Trang dQ't ki~m tra I~n d~u, phai xac dinh r~ng dQb~n va k~t c~u clIa thi~t bi

nang dl,l'atr€mcac ban ve va tai li$u ky thu~t da trlnh Dang ki~m duy$t phu hQ'p
v6'i Quy chuc1n.

2 T~i dQ'tki~m tra I~n d~u thi~t bi nang dU'Q'cch~ t~a khong qua giam sat clIa Dang
ki~m, phai xu~t trlnh cac ban ve va tai li$u ky thu~t nhU' da neu t~i ml,lC1.1,
chU'O'ng1, ph~n II - Quy dinh ky thu~t. Tuy nhien, co th~ mi~n mQtvai ban ve va
tai li$u da neu ,tren sau khi xem xet h6 sO'ki~m tra trU'6'cday va cac Gi~y chLrng
nh~n di kem thea chung (khong da Dang ki~m c~p) ma Chll tau xu~t trlnh.

1.3.2 Ki~m tra khi ch~ t~a
1 Ch~t 1U'Q'ngclla thi~t bi nang phai dU'Q'cki~m tra va dam baa a tr~ng thai t6t

trang cac qua trlnh tCP(1) d~n (4) dU'6'iday:

(1) Khi ch~ t~a va lap d~t cac thanh ph~n k~t c~u da Dang ki~m chI dinh t~i
xU'ang;
(2) Khi lap d~t cac thanh ph~n k~t c~u len tau;
(3) Khi lap rap h$ th6ng truy~n dQng,k~t thuc gia cong cac bQph~n quan trQng
va khi thll' t~i xU'ang, cac thai di~m thich hQ'ptrang qua trlnh san xuM n~u c~n
thi~t;
(4) Khi v~t Ii$u, cac bQph~n ha~c thi~t bi dU'Q'cch~ t~a t~i cac nha may khac.

2 Thi~t bi nang phai dU'Q'cki~m tra va dam baa a tr~ng thai t6t thong qua vi$c thll' va
ki~m tra sau:

(1) Vi$c thll' thea quy dinh trang ph~n 6A clla QCVN72: 2013/8GTVT "Quy
chuc1nky thu~t qu6c gia v~ quy ph~m phan c~p va dong phU'O'ngti$n thllY nQi
dia" khi Sll' dl,lng v~t Ii$u thea Quy chuc1nnay;
(2) Vi$c thll' thea quy dinh trang Ph~n 68 clla QCVN72: 2013/8GTVT "Quy
chuc1nky thu~t qu6c gia v~ quy ph~m phan c~p va dong phU'O'ngti$n thllY nQi
dia" khi thll' lien k~t han thea Quy chuc1nnay;
(3) Ki~m tra khong pha hllY thea quy dinh;

(4) Thll' h$ th6ng truy~n dQngt~i xll'ang;

(5) Thll' ha~t dQngthi~t bi nang;
(6) Thll' ha~t dQngthi~t bi an taan va thi~t bi baa v$ baa g6m thll' phanh va thll'
ngat h$ th6ng cung c~p nang 1U'Q'ngkhi co trQng 1U'Q'ngthll' b~ng tai trQng lam
vi$c an taan (sau day, dU'Q'Cquy dinh tU'O'ngtl,l' cho cac yeu c~u t~i 1.4.1-1(2)(c),
1.4.2(2)(d) va 1.4.3(2)(d) va 1.4.4(2)(c).

1.4 T6ng ki~mtra hang nam

1.4.1H$ c~n tn,lc day gi~ng
1 Trang dQ'tt6ng ki~m tra hang nam, cac h~ng ml:lCneu a (1) dU'6'iday clla h$ c~n
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tn,lC day gi~ng phai dU'Q'ckiem tra b~ng mttt va phai dam bao & tr<;lng thai t6t.
Neu kiem tra b~ng mttt nh~n th~y khong dam bao an toan thl phai kiem tra b6
sung cac nQi dung quy dinh trong ml,lC(2).

(1) NQi dung kiem tra chung:

(a) Cac thanh ph~n ket c~u;

(b) Lien ket giCl'acac thanh ph~n ket c~u va ket c~u than tau;

(c) H~ th6ng truy~n dQng;

(d) Thiet bi an toan va thiet bi bao v~;

(e) D~u quy dinh tai tr<;>nglam vi~c an toan va hi~u h,rc clla cac gi~y chCrng nh~n
lien quan;

(f) Vi~c lU'u giG' cac hU'ang dan sli' dl,lng tren tau.

(2) Cac h<;lngml,lCkiem tra b6 sung de dam bao an toan:

(a) Kiem tra Chieu day thanh ph~n ket c~u, thli' khong pha hllY va thao kiem tra
cac gia dInh CQt,gia c6 ngong va cac ch6t chan c~n;

(b) Thao kiem tra h~ th6ng truy~n dQng;

(c) ThLr hO<;ltdQng thiet bj an toan va thiet bj bao v~.

Trong dQ't t6ng kiem tra hang nam I~n thCr 5, tinh tCrthai diem hoan thanh kiem
tra I~n d~u ho~c I~n thao kiem tra trU'ac d6, phai thao kiem tra cac gia dInh CQt,
gia c6 ngong va cac ch6t chan c~n.

1.4.2 C~n trl,lc

Trong dQ't t6ng kiem tra hang nam, cac h<;lngml,lC neu (y (1) dU'ai day clla c~n
trl,lc phai dU'Q'ckiem tra b~ng mttt va phai dam bao (y tr?ng thai t6t. Neu c~n thiet
de dam bao an toan thl phai kiem tra cac nQi dung quy dinh trong ml,lC(2).

(1) NQi dung kiem tra chung:

(a) Cac thanh ph~n ket c~u;

(b) f)6i vai cac c~n trl,lc c6 dinh: lien ket giG'a cac thanh ph~n ket c~u va ket c~u
than tau;

(c) £)6i vai c~n trl,lc ch?y tren ray: cac dU'ang ray, d~m giam ch~n va lien ket giCl'a
cac cO'c~u clla chung va ket c~u than tau;

(d) H~ th6ng truy~n dQng;

(e) Thiet bi an toan va thiet bi bao v~;

(f) D~u quy dinh tai trQng lam vi~c an toan va hi~u h,rc clla cac gi~y chling nh~n
lien quan;

(g) Vi$c lU'ugiCl'cac hU'ang dan SLrdl,lng tren tau.

(2) Cac h<;lngml,lCkiem tra neu c~n thiet de dam bao an toan:

(a) Kiem tra chi~u day thanh ph~n ket c~u, thLr khong pha hllY va thao kiem tra
cac 6 d6';

(b) Kiem tra ben trong cQt, chan c~n, dQ cling clla c~n;
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(c) Thao ki~m tra thi~t bi truyen dong;

(d) ThLr hOe?tdong thi~t bi an toan va thi~t bi bao v$.

1.4.3 C~u xe

Trong dQ't tong kiem tra hang nam c~u xe, cac noi dung neu & (1) dU'ai day clla
c~u xe phai dU'Q'ckiem tra chi ti~t bang mat va phai dam bao & tre?ngthai tot. N~u
c~n thi~t de dam bao an toan thi phai kiem tra ca noi dung neu & (2).

(1) NOi dung ki~m tra chung:

(a) Cac thanh ph~n k~t c~u;

(b) Lien k~t giCl'acac thanh ph~n k~t c~u va k~t c~u than tau;

(c) Lien k~t giCl'ak~t c~u ham va k~t c~u than tau;

(d) Thi~t bi kin nU'ac ho~c kin thai ti~t clla c~u xe n~u chung dU'Q'cSLrdl,lng nhU'
cac cLra kin nU'ac ho~c kin thai ti~t khi d6ng;

(e) H$ thong truyen dong;

(f) Thi~t bi an toan va thi~t bi bao v$;

(g) D~u quy dinh tai trQng lam vi$c an toan va hi$u h,rc clla cac Gi~y chung nh~n
lien quan;

(h) Vi$c lU'u giCl'cac hU'ang dan SLrdl,lng tren tau.

(2) NOi dung ki~m tra n~u c~n thi~t de dam bao an toan:

(a) £)0 chieu day cac t~m, thao ki~m tra chot nang, thLr khong pha huy;

(b) £)oi vai c~u xe dU'Q'cSLr dl,lng nhU' cac cLra kin nU'ac ho~c kin thai ti~t khi
dong thi phai thLr voi r6ng ho~c thLr kin khi;

(c) Thao kiem tra h$ thong truyen dong;

(d) ThLr hOe?tdong thi~t bi an toan va thi~t bi bao v$.

1.4.4 May nang hang
1 Trong dQ't tong kiem tra hang nam may nang hang cac noi dung neu & (1) phai

kiem tra chi ti~t bang mat va dam bao & tre?ngthai tot. N~u c~n thi~t de dam bao
an toan phai kiem tra cac noi dung neu & (2).

(1) NOi dung ki~m tra chung:

(a) Cac thanh phan k~t c~u;

(b) Lien k~t giCl'acac phan giCl'may nang hang va k~t c~u than tau;

(c) Lien k~t giCl'athi~t bi nang/he?clla may nang hang va k~t c~u than tau;

(d) H$ thong truyen dong;

(e) Thi~t bi an toan va thiM bi bao v$;
(f) D~u quy dinh tai trQng lam vi$c an toan va hi$u h,rc clla cac Gi~y chung nh~n

lien quan;

(g) Vi$c lU'u giCl'cac hU'ang dan SLrdl,lng tren tau.
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(2) NQi dung kiem tra neu c~n thiet de dam bao an tOEm:

(a) Do chieu day cac t~m, thao kiem tra ac d1nhCQt,thll' khong pha hllY;

(b) Thao kiem tra h~ th6ng truyen dQng;

(c) Thll' ho~t dQng thiet bi an toan va thiet bi bao v~.

2 Trang dQ't t6ng kiem tra hang nam, v6'i cac thiet bi nang khac SlI' dl,mg de xep dO'
hang va cac v~t dl,Jng khac, phai kiem tra b~ng mat va dam bao chung & tr~ng
thai t6t.

1.4.5 Cac chi tiet thao dU'Q'c

1 Trang dQ't t6ng kiem tra hang nain cac chi tiet thao dU'Q'c,phai kiem tra b~ng mat
va dam bao r~ng cac h~ng ml,JCneu tLr (1) den (3) dU'6'i day & tr~ng thai t6t. Neu
c~n thiet de dam bao an toan thl cac h~ng ml,JCneu a (2) phai dU'Q'cthao ra de
kiem tra:

(1) Day cap tren toan bQ chieu dai clla chung;

(2) Puli lam hang, xlch, khuyen treo, moc trl,Jc, ma nl, mat xoay, d~m ngang
nang hang, k~p cap, gau ng~m hang kieu Vlt, nam cham nang hang, khung c~u
cong te nO';

(3) D~u quy dinh tai trQng lam vi~c an toan, cac d~u hi~u phan bi~t khac va hi~u
h,l'cclla cac Gi~y chLrng nh~n lien quan.

2 TrU'cmg hQ'pslI'a chCl'a ho~c thay the Cl,JCbQ chi tiet thao dU'Q'ckhong trung v6'i
thai gian kiem tra chu ky thl co the ch~p nh~n ket qua kiem tra thong thU'ang clla
thuyen trU'ang ho~c nhCl'ng ngu'ai co th~m quyen khac. Trang trU'ang hQ'p nay
ngU'ai tien hanh kiem tra tren phai I~p bien ban theo cac ml,JCtLr (1) den (6) dU'6'i
day d6i v6'i cac chi tiet thao dU'Q'cdU'Q'cthay the trang Bien ban kiem tra cac chi
tiet thao dU'Q'cva phai trlnh Bien ban kiem tra nay va cac Gi~y chLrng nh~n lien
quan clla chi tiet thao dU'Q'ccho Dang kiem de xac nh~n VaGdQ't kiem tra chu kJ
ho~c bM thU'ang sau do.

(1) Ten cllachi tiet va ky hi~u nh~n d~ng;

(2) Vi trl lap d~t;

(3) Tai trQng lam vi~c an toan clla chi tiet thao dU'Q'c;

(4) Tai trQng thll' clla chi tiet thao dU'Q'c;

(5) Ngay slI'a chCl'a, thay m6'i va ngay bat d~u SlI' dl,Jng;

(6) Ly do thay m6'i ho~c slI'a chCl'a.

1.5 Thw tcii
1 Trang m6i I~n thll' tai, thiet bi nang phai dU'Q'ckiem tra b~ng cach treo v~t thll' lo~i

di chuyen dU'Q'cho~c tai trQng co kh6i 1U'Q'ngt6i thieu b~ng tai trQng thll' neu a -2
va cach thll' neu a -3 ho~c -4 tuy theo lo~i thiet bi nang va phai dam bao & tr~ng
thai t6t. Tuy nhien, d6i v6'i cac chi tiet thao dU'Q'cthl vi$c xac nh~n nQi dung Gi~y
chLrng nh~n ket qua thll' clla chung co the thay the cho vi$c thll' taL

2 Tai trQng dung de thll' tai phai phu hQ'p v6'i cac yeu c~u tLr ml,JC(1) den (3) dU'6'i
day, tuy theo lo~i thiet bi nang:
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(1) Tai tn;mg thLr dung cho thi~t bj nang va c~u xe phai theo chI dan neu {y Bang 111.1
tuy theo tai trQng lam vi$c an toano

(2) Tai trQng thLr cho cac chi ti~t thao dU'Q'c,trll' day cap, phai tuan theo chi dan neu
(y Bang 111.2 tuy theo tai trQng lam vi$c an toan:

(3) Tai trQng thLr cho day cap phai thoa man cong thCPcsau:

T2W.f

Trong d6:

T : Tai trQng thLr cho day cap (t)

W :Tai trQng lam vi$c an toan clla day cap (t)

f : H$ s6 an toan cho trong ml)C 5.3.1 (5) ho~c 5.3.2(3) ChU'O'ng5 Ph~n II -
Quy dinh ky thu~t

Bang 111.1- Tai trQng th(P cho thi~tbi nang va c~u xe

Tai1rQng lam vi$c an toan (SWL) (t) Tai trQnq thli'(t)
SWL < 20 1,25 x SWL

20 < SWL < 50 SWL + 5
50 < SWL 1,1 x SWL
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Bang 111.2- Tai trQng thll' cho chi ti~t thao dU'Q'c

Ten chi ti~t Tai trQng lam vi~c an toan Tai trQng thLr (t)
(SWL) (t)

Puli dO'n khang co khap xoay 4 x SWL
Puli dO'n co kh6'p xoay 6 x SWL

Cl,lm SWL~25 2 x SWL
Cl,lm nhi~u puli 25 < SWL ~ 160 (0,933 x SWL) + 27

160 < SWL 1,1 x SWL
Xfch, moc, ma nf, khuyen, mat noi, SWL ~ 25 2 x SWL
mat xoay, k~p cap va chi ti~t
tLl'O'ngtl,l' 25 < SWL (1,22 x SWL) + 20
Xa treo tai, nam cham nang hang, SWL ~ 10 2 x SWL
vong nang hang va cac chi ti~t 10 < SWL ~ 160 (1,04 x SWL) + 9,6
tLl'O'ngtl,l' 160 < SWL 1,1 x SWL

3 Doi vai thi~t bi nang co tai trQng lam vi~c an toan dLl'Q'c~n dinh Ian dau, phLl'O'ng
phap thLr tai phai phu hQ'p vai cac yeu cau tLr (1) d~n (5) sau day:

(1) H~ can trl,lc day gi~ng

(a) Doi vai h~ can trl,lc day gi~ng t~t ngang, tai trQng thLr phai dLl'Q'Cdi chuyen
quay trong ph~m vi lam hang & goc cho phep nho nh~t va phai nang, h~ t~i
mQt so vi trf trong ph~m vi lam hang.

(b) Doi vai h~ can trl,lc day gi~ng kieu quay, ngoai quy dinh & (a), than can con
phai dLl'Q'ctreo trQng ILI'Q'ngthLr & vi trf can vai ra ngoai m~n tau va can & vi trf
dLl'cyngdQc tam tau.

(c) Doi vai h~ can trl,lc day gi~ng lam vi$c ghep dai, tai trQng thLr phai dLl'Q'Cdi
chuyen trong ph~m vi lam hang vai chi~u cao nang hang cho phep ho~c goc
Ian nh~t giCl'ahai day cap nang hang.

(2) Can trl,lc

(a) Doi vai can trl,lc trl,l quay, tai trQng thCr phai dLl'Q'cquay trong ph~m vi lam
hang {] ban kinh quay Ian nhM va phai dU'Q'Cnang/h~ ~i mQt so vi trf trong
ph~m vi lam hang.

(b) Doi vai can trl,lc ch~y tren ray, thi~t bi treo'tai trQng thLr phai di chuyen thea
phU'O'ng ngang trong ph~m vi lam hang va phai nang/h~ tai trQng thLr t~i mQt
so vi tri trong ph~m vi lam hang.

(c) Doi vai thi~t bj nang ch~y tren ray, thi~t bi nang co treo tai trQng thLr phai di
chuyen trong ph~m vi lam hang giCl'ahai dau cau va tai trQng thLr phai dLl'Q'C
nang/h~ t~i mQt so vi trf.

(3) May nang hang

Doi vai may nang hang ch~y tren ray thi tai trQng thCr phai dLl'Q'cd~t t~i cac vi trf
co di~u ki~n lam vi$c n~ng n~ nh~t, co tfnh d~n tai trQng phl,l. May nang phai di
chuyen giCl'acac diem dLrng va phai nang, h~ trong toan bQ hanh trinh di chuyen.
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(4) C~u xe

B6i v6'i c~u xe thi tai trQng thu phai dU'Q'cd~t t~i nhO'ng vi tri lam vi~c n~ng ne
nhM trong nhO'ng dieu ki~n chiu tai khi thi~t k~ va phai do do v6ng clIa no. N~u
dieu ki~n cho phep thi phai b6 tri mot 0 to co kh6i 1U'Q'ngtU'O'ngLrng v6'i tai trQng
lam vi~c an toan ch~y tren c~u xe.

(5) B6i v6'i cac chi ti~t thao dU'Q'c, tai trQng thu phai dU'Q'c d~t theo phU'O'ng phap
theo quy dinh.

4 B6i v6'i thi~t bi nang khac v6'i ml,lC-3 tren, thi phU'O'ngphap thu tai phai phu hQ'pv6'i
quy dinh (1) ho~c (2) dU'6'i day:

(1) Phai thl,l'Chi~n vi~c thu tai quy dinh & -3(1), (2), (3) ho~c (4).

(2) Co the ap dl,lng cac thi~t bi t~o Il,l'c b~ng thllY Il,l'c ho~c Il,l'c k~ dU'Q'cdinh vi an
toan va phu hQ'pv6'i phU'O'ngphap theo quy dinh, lam tai trQng thu.

1.6 Ch(Pngnh~n,dong d~u

1.6.1 Quy dinh chung
Cac yeu c~u trong ph~n nay ap dl,lng cho vi~c chLrng nhc;ln,dong d~u cac thi~t
bi nang.

1.6.2 Quy dinh tai trQng lam vi~c an toan

1 Quy dinh chung

Bang kiem quy dinh tai trQng lam vi~c an toan cho cac thi~t bi nang da dU'Q'c
kiem tra va thu tai thea man quy dinh 1.1 d~n 1.5 tren.

2 Tai trQng khac v6'i tai trQng lam vi$c an toan

Theo yeu c~u clla Chll tau, Bang kiem co the quy dinh nhO'ng tai trQng neu &
(1) d~n (2) dU'6'i day ngoai tai trQng lam vi$c an toan phu hQ'pv6'i quy dinh &-1
tren:

(1) Tai trQng t6i da tU'O'ngung v6'i goc nhe hO'n goc t6i thieu cho phep d6i v6'i
h$ c~n trl,lc day gi~ng.

(2) Tai trQng t6i da tU'O'ngung v6'i t~m v6'i VU'Q'tqua t~m v6'i t6i da cho phep d6i
v6'i c~n trl,lc quay.

3 Quy dinh cho h$ c~n trl,lc day gi~ng lam vi~c ghep d6i

(1) Vi$c quy dinh tai trQng lam vi$c an toan cho h$ c~n trl,lc day gi~ng lam vi$c
ghep d6i la xac dinh tai trQng lam vi$c an toan va goc l6'n nhM giO'a hai day
nang hang ho~c tai trQng lam vi$c an toan va chieu cao nang cho phep (khoang
cach th~ng dung giO'a vi tri cao nh~t clla k~t c~u tren boong thU'Q'ng co mi$ng
h~m hang va t~m rna tam giac ho~c khuyen tron b~t v6'i day cap nang hang).

(2) G6c l6'n nh~t t~o b&i hai day cap nang hang quy dinh trong (1) tren kh6ng
dU'Q'cVU'Q'tqua 1200

.
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1.6.3 Bong d~u tai trc;mg lam vi$c an toan

1 Bong d~u cho thi~t bi nang va c~u xe

(1) Tren thi~t bi nang va c~u xe, tai trc;mg lam vi$c an toan, goc nghieng nh6 nh~t
cho phep, t~m vai t6i da va cac di~u ki$n h~n ch~ khac xac dinh theo 1.6.2 phai
dLPQ'cdong d~u phu hQ'pvai cac yeu c~u tli (a) d~n (c) dLPaiday:

(a) H$ c~n tn,Jcday gi~ng

T~i vi tri de th~y clla gia d6' c~n phai co d~u clla Bang ki~m, d~u quy dinh tai
trQng lam vi~c an toan, goc nh6 nhat cho phep.

(b) C~n tn,Jcquay

T~i vi tri de th~y clla gia d6' c~n ho~c vi tri tLPO'ngtl,l' phai co d~u clla Bang
ki~m, d~u quy dinh tai trQng lam vi$c an toan, t~m vai Ian nh~t.

(c) Thi~t bi nang va c~u xe

T~i vi tri de th~y, it bi va ch~m, phai co d~u clla Bang ki~m, tai trQng lam vi$c
an toano

(2) N~u h$ c~n tn,lc day gi~ng va c~n tn)c quay co cac tai trQng lam vi$c an toan
khac dLPQ'cch~p nh$n theo cac quy dinh neu & 1.6.2-2 thi phai co dll cac d~u
dong quy dinh tling to hQ'ptLPO'ng(Png,theo cac yeu c~u trang (1).

(3) B6i vai thi~t bi nang SLrdl,lng gau ngo~m, d~m nang hang, ILPainang hang, nam
cham nang hang va chi ti~t thao dLPQ'ctLPO'ngdLPO'ngkhac co quy dinh tai trQng
hang t6i da, kh6ng ke trQng ILPQ'ngban than, thi phai dong d~u tLPO'ng(Png vai
cac di~u ki$n lam vi$c.

(4) D~u dong phai dLPQ'csO'n b~ng sO'n ch6ng gi va vi~n khung b~ng sO'n de nhin
th~y.

(5) Ngoai vi$c dong d~u theo quy dinh & ml,lC (1), (2) va (3), cac d~u tLPO'ngtl,l' (trli
d~u ~n chi Bang ki~m) phai dLPQ'cdong t~i nhCl'ngvi tri de th~y co sO'n phll V.V...
Trong trLPcYnghQ'p nay, kich thLPacclla chCl'phai co chi~u cao kh6ng nh6 hO'n 77
mm.

(6) B6i vai nhCl'ngthi~t bi nang kh6ng quy dinh tai trQng lam vi$c an tOEln,phai dong
d~u h~n ch~ tai trQng SLrdl,lng dLPai1 t~n.

2 Bong d~u cho cac chi ti~t thao dLPQ'c

(1) Tren chi ti~t thao dLPQ'c,trli day cap thep va cap thao moc, phai dong d~u tai
trQng thLr, tai trQng lam vi$c an toan va cac d~u hi$u phan bi$t VaGvi tri de th~y
va kh6ng gay b~t lQ'i cho ca do b~n va Sl,l' ho~t dong clla chung. Tren gau
ngo~m, d~m nang hang, nam cham nang hang, khung nang cong te nO'va cac
chi ti~t tLPO'ngdLPO'ngkhac, phai dong them d~u trQng ILPQ'ngban than clla chung.

(2) Cac d~u dong phai dLPQ'csO'nch6ng gi va dong khung b~ng sO'n de nhin th~y.

(3) M~c du cac yeu c~u trang ml,lC(1), gau ngo~m, d~m nang hang, nam cham nang
hang, v6ng nang hang va cac chi ti~t tLPO'ngdLPO'ngkhac, phai dong them d~u tai
trQng lam vi$c an toan, trQng ILPQ'ngban than clla chung co sO'n phll. Trang
trLPcmghQ'pnay, kich thLPacclla chCl'phai co chi~u cao kh6ng nh6 hO'n77 mm.
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1.7 Thu t\Jc c~p va hi» sO' f>ang ki€!m

1.7.1 Thu tl)C v~ cap giay chung nh~n thi~t bj tuan theo Thong tU' 56 48/2015rrT-
BGTVT - Quy dinh v~ dang kiem phU'O'ngti~n thuy nQi dia.

1.7.2 Cac h6 50' Dang kiem cap cho thi~t bj tuan theo Thong tU' 56 15/20 13/TT -BGTVT
- Quy dinh v~ bieu mau giay chung nh~n va 56 kiem tra an toan ky thu~t va bao
v~ moi trU'cyng cap cho tau bien, phU'O'ng ti~n thuy nQi dia va 5an pham cong
nghi~p 5Lrdl)ng cho phU'O'ngti~n thuy nQi dia, bao g6m:

s6 kiem tra thi~t bj nang hang phU'O'ngti~n thuy nQi dia (Mau CH-1-S, Phl)
h,lc48) cua Thong tU' 56 15/2013/TT -BGTVT.

Giay chung nh~n tham dinh thi~t k~ 5an pham cong nghi~p 5Lr dl:mg treln
phU'O'ng ti~n thllY nQi dia (Mau TK08-TN8, Phl,l Il)c 50) clla Thong tU' 56
15/2013/TT-BGTVT.

Giay chung nh~n 5an pham cong nghi~p 5Lrdl)ng tren phU'O'ngti~n thllY nQi
dja (Mau SCP, Phl,lll)c 51) clla Thong tU' 56 15/2013/TT-BGTVT.

Giay chung nh~n thLr 5an pham cong nghi~p 5Lrdl)ng tren phU'O'ngti~n.thllY
nQi dia (Mau SCP, Phl,lll,lc 52) clla Thong tU'56 15/2013/TT-BGTVT.

1.8 Bao quan h6 sO' f>ang ki~m
1.8.1 Quy dinh chung

Cac h6 50' do Dang kiem cap va hU'cYngdan 5Lrdl)ng thi~t bi nang va c~u xe phai
dU'Q'c bao quan tren tau ho~c do ngU'cyjco trach nhi~m clla Chll tau giCl' trong
trU'cynghQ'ptau dU'Q'ckeo khong co thuy~n vien.

1.8.2 HU'cYngdan 5Lrdl,lng

HU'cYngdan 5Lr dl,lng neu & 1.8.1 phai ghi cac h~ng ml)C quan trQng c~n cho 51,1'
ho~t dQng va bao dU'6'ng thi~t bi nang va c~u xe bao g6m nhCl'ng h~ng ml)C tli' (1)
d~n (8) dU'cYiday:

(1) B6 tri chung clla thi~t bi nang, c~u xe;

(2) Ban ve b6 tri chung clla cac chi ti~t thao dU'Q'c;

(3) Danh ml,lCchi ti~t thao dU'Q'c;

(4) Di~u ki~n thi~t k~ (ke ca tai trQng lam vi~c an toan, tqc dQ gio, nghieng dQC
va nghieng ngang clla tau);

(5) Danh ml,lCv~t li~u;

(6) HU'cYngdan 5Lr dl,lng (bao g6m ca ch(Pc nang clla h~ th6ng an toan va h~
th6ng bao v~);

(7) Quy trinh thLr tai;

(8) Quy trinh bao dU'6'ng va kiem tra.
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IV. TRAcH NHII;:MCOA cAc TO CHlfC, cA NHAN

1.1 Trach nhi~mclla chll tau, cac cO'56' thi~t k~,d6ng mai, hoan cai, phl;lCh6i
va sLPachCPathi~t b! nang

1.1.1 Trach nhi~m cLlachLltau

Cac chLltau co trach nhi~m:
ThllC hi~n day dLl cac quy dinh ve dang kiem thi~t bi nang neu trong Quy chu~ln
nay khi thi~t bi nang dLPQ'cch~ t~o mai mai, hoan cai, phl,lc h6i, sCrachua va
khai thac de dam bao va duy trl tlnh tr~ng an toan ky thu~t va ph6ng ngli'a 0
nhiem moi trLPang. .

1.1.2 Trach nhi~m cLlacac cO'So'thi~t k~
Cac cO' So' thi~t k~ thi~t bi nang, bao g6m thi~t k~ dong mai, hoan cai, phl,lc
h6i1hi~nd~i hoa thi~t bi nang co trach nhi~m cung cap day dLl kh6i ILPQ'ngh6 sO'
thi~t k~ theo yeu cau va trlnh duy~t h6 sO'thi~t k~ theo quy dinh.

1.1.3 Trach nhi~m cLla cac cO'So'dong mai, hoan cai, phl,lc h6i va sCrachCrathi~t bi
nang
Cac cO'So'dong mai, hoan cai, phl,lc h6i1hi~nd~i hoa va sCrachCrathi~t bi nang
co trach nhi~m chiu Sl,l'kiem tra giam sat cLlaDang kiem ve chat ILPQ'ng,an toan
ky thu~t va ph6ng ngli'a 0 nhiem moi trLPangtrong qua trlnh dong mai, hoan cai,
phl,lch6i1hi~nd~i hoa va sCrachCrathi~t bi nang.

1.2 Trach nhi~mclla Dang ki~m

Dang kiem co trach nhi~m:
(1) Th~m dinh thi~t k~ dong mai, hoan cai va phl,lc h6i1hi~nd~i hoa thi~t bj nang
theo cac quy dinh cLla Quy chu~n nay va cac quy dinh co lien quan khac cLla
phap lu~t;
(2) Kiem tra, giam sat ky thu~t d6i vai thi~t bi nang trong ch~ t~o mai, hoan cai,
phl,lc h6i, sCrachua va d6i vai cac thi~t bi nang trong khai thac theo cac quy dinh
cLlaQuy chu~n nay va cac quy dinh co lien quan khac cLlaphap lu~t;

(3) Can Cll'yeu cau thllc t~, Dang kiem co trach nhi~m ki~n nghi BQ Giao thong
V~n tai sCradei, be sung Quy chu~n nay hang nam ho~c theo thai h~n quy dinh
cLlaLu~t Tieu chu~n va Quy chu~n ky thu~t.
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v. TO CHlrC THl)'CHII;N

1.1 Bang ki~m co traeh nhi$m t6 ehLrethl)'e hi$n cae nQidung ella Quy ehu~n nay.

1.2 Ap dl:mgquy ehu~n
1 Trong tmang hQ'pco Sl)' khae nhau giCl'aquy djnh ella Quy ehu~n nay vai quy dinh

ella quy phc;lm,tieu ehu~n va quy ehu~n ky thu~t khae lien quan d~n phU'O'ngti$n
thllY nQidja thi ap dl,mgquy dinh ella Quy ehu~n nay.

2 Khi cae tai Ii$u vi$n dan ella Quy ehu~n nay co Sl)' thay d6i, b6 sung ho~e dU'Q'e
thay th~ thi thl)'e hi$n theo nQidung ella van ban maL

60



QCVN 96: 2016/BGTVT

PHl) Ll)C A - cAc QUY £)!NH LIEN QUAN
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A.1 - Thu~t ngw va hinh ve minh hQa

A.1.1 - C~n trl;lc daygiang dO'n, lo~i nh~ (Xem hinh - A.1.1)

1. CQt

2. Gia d6' chan can

20.Xfch giang clla cap nang can

21. T~m tam giac

3. Gia treo puli clla cap nang can, dinh 22.8au keo nha kh6'p clla tai nang' hang

c9t (SLr dl,mg khi nang kh6ng tai)

4. Can

5. Ma b~t cap nang can va puli clla cap

nang hang

6. Ma b~t cap quay can

7. Chc;!cchan can

8. Tn,l d6' chan can

23. Cap nang can (kh6ng SLr dl,mg khi can

mang tai)

24. Cap nang can cfJ djnh.

25, Puli clla cap nang can, dau c9t

26. Puli d~n hLl'6'ng cap nang can tren

boong (co th~ SLr dl,mg rn9t puli rna

nach)

9. 6 quay clla puli d~n hLl'6'ng cap nang
27. Palang quay can

hang chan can.

10. Ma treo puli clla cap nang can

11. Tai nang hang

12. Cap nang hang

13. Puli d~n hLl'6'ng cap nang hang

14. Chi tiet d~n hLl'6'ng cap nang hang

15. Puli clla cap nang hang, dau can

16. Khuyen dau cap

17. Manf

18. M~t xoay

19.Moc cau

28. Tai quay can

29. Cap quay can

30. Cl,lrn puli clla palang quay can, phfa

dLl'6'i

31. Cl,lrn Puli clla palang quay can, phfa

tren

32. Kh6'p xoay

33. Cap quay can, cfJ djnh

34. Khuyen dau cap

35. Ma b~t tren boong
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A.1.2 - CAn trl;lc day gi~ngdan, lo~itrung (Xem hinh - A.1.2)

1. Cot 20. Manf thang

2. Gia d6' chan c~n 21. Palang nang hang

3. Gia treo Cl,lm puli clla palang nang 22. Tai nang c~n gian ti~p (kh6ng SLP dl,lng

can, dinh cot khi c~n mang tai)

4. C~n 23. Cap d~n dong tai nang can

26. Cl,Im puli clla palang nang can, d~u can

27. Palang nang can

25. Cl,Im puli clla palang nang c~n, dinh cot

5. Ma bat Cl,lmpuli clla palang nang can 24. Cap nang c~n co dinh
va palang nang hang, d~u can

6. Ma bat cap quay can

7. Chc;lCchan can

8. Trl,l d6' chan can
28. Tai quay can

9. 6 quay clla puli d~n hU'&ng cap nang
hang 29. Cap quay can

10. Ma treo Cl,lm puli clla palang nang 30. Cl,Im puli clla palang quay can, phfa

can, dinh cot dU'&i

31. Cl,Im puli clla palang quay can, phfa

tren
12. Cap nang hang

13. Puli d~n hU'&ng cap nang hang, chan 32. Kh&p xoay

11. Tai nang hang

).

can

14. Puli d~n hU'&ng tren boong

33. Cap quay can co dinh

34. Khuyen dau cap

15. Cl,Im puli clla palang nang hang, phfa 35. Ma bat tren boong

tren
36. Palang quay can.

16. Khuyen dau cap

17.Manr

18. Cl,Im puli clla palang nang hang, phfa

dU'&i

19.T~mn6i
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Hinh - A.1.2
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A.1.3 - C~n trl;lc day gi~ng dO'n,lo~i n~ng (Xemhinh - A.1.3)

1. CQtc6ng

2. Xa ngang

20. Khap xoay

21.Moc treo kep

27.Cl,Jm puli clla palang nang c~n, phia

dU'ai

28.T~m tam giac bat palang nang c~n

29.Mat xoay

30.Ma treo Cl,Jmpuli clla palang nang c~n

31.Ch~c n6i kep

32.Cl,Jmpuli clla palang nang c~n, phia

26.Ma treo puli dan hU'angcap nang c~n

12.Tai nang hang

6. CQtd6' chan c~n

7. C~n

8. Ma bat palang nang c~n, d~u c~n

9. Ma bat palang nang hang, d~u c~n

1O.Ch~c chan c~n

11.Trl,Jd6' chan c~n

3. Gia treo puli dan hU'ang cap nang 22.Palang nang hang

hang, dinh cQt 23.Tai nang c~n (cOng Slr dl,mg de quay

4. Gia treo cl,Jmpuli clIa palang nang c~n, c~n)

dinh cQt 24.Cap nang c~n

5. Gia treo puli dan hU'ang cap nang c~n, 25. Puli dan hU'angcap nang c~n, dinh cQt
dinh cQt

13.Cap nang hang tren

14.Puli dan hU'ang cap nang hang, dinh 33.Palang quay va nang c~n

cQt

15.Ma treo puli dan hU'angcap nang hang

16.Puli xuyen c~n

17.Mani

18.Cl,Jmpuli clla palang nang hang, phia
tren

19.Cl,Jmpuli clla palang nang hang, phia

dU'ai
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Hinh-A.1.3
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A.1.4 - CAn trl:lC day giAng lam vi~c ghep d6i (Xem hinh - A.1.4)

1. Cot c6ng

2. Xa ngang

3. C~n h~m

4. C~n m~n

5. Tn,!dO'chan c~n

6. Ma d~u c~n

7. Tai nang hang

8. Cap nang hang

9. T~m tam giac b~t cap nang hang

10. Moe nang hang

11. Cap tree hang

12. Cap nang c~n c6 dinh

13. Ma tree puli cap nang c~n, dTnhcot

14. Palang giang d~u c~n

15. Cap giang m~n

16. Palang quay c~n

17. Cap quay c~n, phfa tren
.

18. Cap quay c~n, phfa dU'&i

19. M~u cot cap

20. Ma b~t tren beeng
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Hinh - A.1.4
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A.1.5 - C~n trl:lC quay trim boong (Xem hinh - A.1.5)

1. Cot

2. Bieh lien ket bul6ng

3. Cot phfa dLl'cYi,c6 djnh

4. Than c~n tn,lc

5. Vanh mam quay

6. Bu6ng di~u khi~n

7. C~n

-8. Ch6t chan c~n

9. Xilanh nang c~n

10. Cap nang hang

11. Puli ella cap nang hang, d~u c~n

12. Puli clla cap nang hang, dInh eot

13. T6'i nang hang

14. Khuyen d~u cap

15. Manf

16. Mat xoay

17. Khuyen treo

18. M6e cau
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A.1.6 - C~n trl}c quay tren cQt c6 dinh (Xem hinh - A.1.6)

1. C~n ket c~u dan

2. C~n ket c~u ong 16ng

3. Chot chan c~n

4. CO'c~u nang c~n.

5. Cap nang c~n

6. Thanh gi~ng clla c~n dan

7. Xi lanh nang c~n

8. f)~u c~n

9. f)oc;ln c~n giO'a.

10. f)oc;ln c~n dLl'6'i (cO'sa)

11. f)oc;ln c~n tren

12. Moi noi c~n

13. Hc;lnvi nang c~n

14.C~n phl,l

15. Cabin dieu khi~n

16. f)oi trQng

17. Palang nang c~n

18.Gia chO'A

19. Cl,lm puli moc c~u

20.CQt cai

21. Tai nang chinh

22. Cap nang chinh

23. f)oi trQng cap

24. Cc)t dO'co djnh

25. Cap nang c~n, co dinh

26.Mam quay

27. Tai nang phl,l

28. Cap nang phl,l
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A.1.7 - C~n trl:lC n8i (Xem hinh - A.1.7)

1. Pong tong

2. Bu6ng lai

3. C~n chinh

4. GOi dO'c~n chinh

5. Thanh gi~ng c~n chinh

20. Cap nang c~n phl,.l,c6 dinh

21. Gia nang c~n phl,.l

22. Cap nang c~n phl,.l

23. Cl,.lm puli c6 dinh clla palang nang c~n

ph 1,.1

6. CO' c~u d~n hU'cYngthanh gi~ng c~n 24. Ma dO'cap nang c~n phl,.ltr€m boong

chinh. 25. Trl,.lcdO'cap nang c~n phl,.ltren boong

7. Cap nang c~n chinh

8. Gia nang c~n chinh

9. G6i dO'gia nang c~n chinh

10. Palang nang c~n chinh

26. Palanf) nang c~n phl,.l

27. T~m co quai moc

28. Tai nang c~n phl,.l

29. Moc c~u phl,.l1.

11. Cl,Im puli c6 dinh clla palang nang 30. Cl,Im puli phia dU'cYiclla palang nang

c~n chinh moc phl,.l1.

12. Tai nang c~n chinh

13. Moc c~u chinh

14. Cl,Im puli clla palang nang moc chinh,

phia dU'cYi

15. Palang nang moc chinh

31. Palang nang moc phl,.l1

32. Cl,.lm puli phia tren clla palang nang

moc ph 1,.1 1

33. Puli d~n hU'cYngcap nang moc phl,.l1

34. Cap nang moc phl,l 1

16. Cl,.lmpuli clla palang nang moc. chinh, 35. Tai nang moc ph 1,.1 1

phia tren 36. Cap nang moc phl,l 2

17.Cap nang moc chinh

18. Tai nang moc chinh

19.C~n phl,l

37. Cap nang moc phl,l 2

38. Tai nang moc phl,.l2

39. CO' c~u ngan ngua I~t c~n phl,.l ra phia

sau
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A.2 - YeOcAlnrntoah trong s(PdQfl1rthi~tIli nang

2.1 T~t ca cac thi€lt bj nang thuQc danh ml,lCcac may, thi€lt bj, ... co yeu c~u v~ an
toan theo quy dinh clla Nha nU'ac d~u phai ki~m tra va thLr theo cac quy dinh
clla Quy chuan.

2.2 80'n vi sLrdl,lng chI dU'O'cphep SLrdl,lng nhCrng thi€lt bj nang co tinh tr~mg ky
thu~t ttlt, da dU'O'c ki~m tra, thLr va co gi~y chLrng nh~n dang con thai h~n.
Khong dU'O'c phep SLrdl,lng thi€lt bi nang va cac bQ ph~n mang tai chU'a qua
ki~m tra, thLr va chU'a dU'q'c c~p gi~y chLrng nh~n SLrdl,lng.

2.3 ChI dU'O'cphep btl tri nhCrng ngU'ai di~u khi~n thi€lt bi nang da dU'O'cdao t~o
va dU'O'cc~p gi~y chLrng nh~n. NhCrng ngU'ai bUQcmoc tai, danh tin hi~u phai
la thO' chuyen nghi~p,ho~c thO' ngh~ khac nhU'ng phai qua dao t~o.

2.4 NgU'ai di~u khi~n thi€lthi nang phai nam chacd~c tinh ky thu~t, tinh nang tac
dl,lng clla cac bQ ph~n cO'c~u clla thi€lt hi, dong thai nam vCrngcac yeu c~u v~
an toan trong qua trinhsLr dl,lng thi€lt bi.

2.5 ChI dU'O'c phep SLrdl,lhg thi€lt bi nang theo dung tinh nang, tac dl,lng va d~c
tinh ky thu~t clla thi€l"tbi do nha may ch€l t~o quy dinh. Khong cho phep nang
tai co khtli IU'O'ngvU'O'tqua tai trQng lam vi~c an toan (SWL) clla thi€lt bi nang.

2.6 Khong cho phep SLrdl,lng thi~t bi nang co cO'c~u nang dU'O'cdong m6' b~ng Iy
hO'p ma sat ho~c Iy hO'p v~u d~ nang h~ va di chuy~n ngU'ai, binh dl:l'ng khi
nen ho~c chat 16ng nen.

2.7 ChI dU'O'c phep chuy~n tai b~ng thi€lt bi nang qua cho co ngU'ai khi co bi~n
phap dam bao an toan rieng bi~t lo~i trCrdU'O'ckha nang gay Sl,/'ctl va tai n~n
lao dQng.

2.8 ChI dU'O'cdung hai ho~c nhi~u thi€lt bi nang d~ cung nang mQt tai trang cac
trU'ang hO'p d~c bi~tva phai co giai phap an toan dU'O'ctinh toan va duy~t. Tai
phan btl len moi thi€lt bi nang khong dU'O'cIan han SLrCnang clla thi~t bj nang
do. Trang giai phap an toan phai co So' do bUQc moc tai, So' do di chuy~n tai va
chI r6 trinh tl,l' thl,l'c hi~n cac thao tac, yeu c~u v~ kich thU'ac, v~t li~u va cong
ngh~ ch€l t~o cac thi€lt bi phl,l trO' d~ moc taL Phai giao trach nhi~m cho ngU'ai
co kinh nghi~m v~ congtac nang chuy~n chI huy sutlt qua trinh nang chuy€m.

2.9 Trang qua trinh SLrdl,lng thi€lt bi nang, khong cho phep:

NgU'ai len, xutlngthi€lt bi nang khi thi€lt bi nang dang ho~t dQng;

NgU'ai & trang ban kinh quay clla thi~t bj nang;

Nang, h~ va chuy~n tai khi co ngU'ai dLrng 6' tren tai;

Nang tai trang tinh tr~ng tai chU'a 6n dinh ho~c chI moc mQt ben clla moc
cau kep;

Nang tai bi cac v~t khac de len ho~c lien k~t b~ng bulong vai cac v~t
khac;

Dung thi€lt bi nang d~ I~y cap ho~c xich bUQctai dang bj v~t de len;

Chuy~n hU'ang chuy~n dQng clla cac Co'c~u khi Co'c~u chU'a ngCrng han;

Nang tai Ian han tai trQng lam vi~c an toan tU'O'ng Lrng vai t~m vai clla
thi€lt bi nang;

Cau vai, keo Ie tai;
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- Vlia dung ngU'ai d~y ho~c keo tai vlia cho cO'cau nang hC;ltaL

Cam ngU'ai a tren hanh lang clla thi~t bi nang khi chung dang hO<;1tdong. Chi
cho phep ti~n hanh cac cong vi$c v$ sinh, tra dau ma, sLra chCPatren thi~t bj
nang khi da thl,l'c hi$n cac bi$n phap dam baa lam vi$c an toan (phang nglia
rai nga, di$n gi~t v.v ...).

DO'n vi SLrdl,mg phai quy dinh va to chLrCthl,fC hi$n h$ th6ng trao doi tin hi$u
giCPangU'CYibuoc mac tai v6'i ngU'ai dieu khi~n thi~t bi nang. Tin hi$u SLrdl,Jng
phai dU'Q'cquy dinh CI,Ith~ va khong th~ Ian dU'Q'Cv6'i cac hi$n tU'Q'ngkhac a
xung quanh.

Khi ngU'CYiSLrdl,lng thi~t bi nang khong nhln thay tai trong su6t qua trlnh nang
hC;lva di chuy~n tai phai b6 tri ngU'ai danh tin hi$u.

Khi nang, chuy~n tai a gan thi~t bi va chU'6'ng ngC;liv~t, phai dam baa an
toan cho cac cong trinh, thi~t bi ... va nhCPngngU'CYia gan chung.

Cac thi~t bi nang lam vi$c ngoai trCYiphai ngling hOC;ltdong khi t6c dO gio l6'n
hO'nt6c dOgio cho phep thea thi~t k~ clla thi~t bi do.

Chi dU'Q'cphep h<;1tai xu6ng vi tri da dinh, nO'i IOC;litrli dU'Q'ckh~ nang rai, do
ho~c trU'Q't. Chf dU'Q'c phep thao bo day treo cac k~t cau, bo ph~n lap rap
khoi mac, khi cac k~t cau va bo ph~n do da dU'Q'Cc6 dinh chac chan va on
dinh.

TfU'6'c khi h<;1tai xu6ng san ho~c ham tau ... phai hC;lmac khong tai xu6ng vi
tri thap nhat d~ ki~m tra s6 vang cap can lC;litren tang. N~u s6 vang cap can
lC;litren tang tli 3 vang tra len, thl m6'i dU'Q'cphep nang, hC;ltaL

Phai ngling ngay hOC;ltdong clla thi~t bi nang khi:

- Thanh can bi u6n ho~c xoan;

- Phat hi$n cac v~t nLrta nhCPngcho quan trQng Clla k~t cau kim IO<;1i;

- Phat hi$n bi~n dC;lngdU' clla k~t cau kim IOC;li;

- Phat hi$n phanh clla bat ky mot cO'cau nao bi hong;

- Phat hi$n mac, cap, puly, tang bi man qua gi6'i h<;1ncho phep, bi rC;lnnLrt
ho~c hU' hong khac;

- Cac thi~t bi an toan va ngat cu6i dU'Q'cb6 tri thea thi~t k~ bi hong;

- Tin hi$u am thanh ho~c anh sang bi hong;

- HU' hong ho~c co ti~ng g6 kh6ng binh thU'~mgtrong cac cO' cau hOC;ltdong
clla thi~t bi nang;

- Qua thai h<;1nki~m tra chu ky clla Quy chu~n;

- Cac hU' hong bat ky khac co th~ la nguyen nhan gay nen tai n<;1ncho thi~t
bi nang.

Khi b6c, x~p tai len tau phai dam baa do on dinh clla tau.

NgU'ai buoc mac tai chi dU'Q'cphep d~n gan tai khi tai da h<;1d~n do cao
khong l6'n hO'n1m tinh tli m~t san cho ngU'CYimoc tai dLrng.

Thi~t bi nang phai dU'Q'cbaa dU'ang dinh kyoPhai sLra chCPa,thay th~ cac chi
ti~t, bo ph~n da bi hU' hong, man qua gi6'i h<;1ncho phep.

Khi sLra chCPa,thay th~ cac chi ti~t bo ph~n clla thi~t bi nang, phai co bi$n
phap dam baa an toano
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Sau khi thay th~, sLPachCfa cac bQ ph~n, chi ti~t quan trc;mg phai ti~n hanh •
ki~m tra va thLYthi~t bj nang tru'6'c khi dLl'aVaG SLYdl)ng.
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A.3 - Tieu chuAn lo~i be k~t c~u kim lo~i

H~ng ml,lC D~ng khuy~t t~t Tieu chuan lo~i be

1. K~t cau kim lo~i Bi~n d~ng I nlit Bat ky Sl,I'bi~n d~ng va nlit nao.

2. K~t cau kim lo~i Hao man - Chieu day tam:

+ Giam 10% chieu day t~i mQi di€lm;

+ Giam 20% t~i cac khu Vl,l'Cbi hao man
Cl,lCbe), cac khu Vl,I'Cnay chi la me)t ph~n
nhe clla m~t cat ngang clla k~t cau.

- M~t cat:

+ Giam 10% di~n Uch m~t cat ngang doi
v6'i cac be) ph~n quan trQng trong trLl'ang
hQ'p Sl,I'hao man phan bo deu tren m~t
cat ngang xem xe1:.

+ Giam 20% Cl,lCbe) khi m~t cat xem xet
chi la be)ph~n k~t cau phl,l.

- Cac be)ph~n co m~t cat ngang hinh tran:

+ Giam 3% dLl'ang kinh t~i mQi di€lm tren
cac m~t cat giong nhau.

+ Giam 5% Cl,lCbe).
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. A.4 - Tieu chu~n IOCjlibe mam quay

H;;tng ml,le D;;tng khuy~t t~t Tieu ehu~n lo;;ti b6

1. Vanh mam quay, Bi~n d;;tng BM ky bi~n d;;tng nao.
bi ho~e con Ian

2. Vanh mam quay, V~t nut Bc1tky v~t nut nao.
bi ho~e con Ian

3. Vanh mam quay, Ro Bc1tky v~t ro nao.
bi ho~e con Ian

4. Vanh mam quay, Mai man Theo quy djnh ella Nha eh~ t;;to.
bi ho~e con Ian

5. Cae bul6ng lien C~t chan ren BM ky vet e~t chan ren ho~e bien d;;tng nao.
k~t vanh mam quay. ho~e bien d;;tng

6. Vanh rang - banh Bi~n d;;tng, nUt Bc1tky bi~n d;;tng ho~e nut nao.
rang

7. Vanh rang - banh Mai man Theo quy dinh ella Nha ehe t;;to.
rang
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A.5 - Tieu chuAn lo~i be trv dO' chan c~n,chat chan c~n

Hc;lngml,JC D~ng khuyet t~t Tieu chu~n lo~i b6

1. Tn,! d6' chan c~n, Bien dc;lng, nut B~t ky bien dc;lngho~c mit nao.
ch6t chan c~n.

2. Tn,! d6' chan c~n, Hao man Hao man Ian hO'n 2% dU'ang kinh ban d~u
ch6t chan can. ho~c theo quy dinh clla nha che t~o.

A.6 - Tieu chuAn lo~ibe cac chi ti~t va thi~t bi clla cac C'O' c~u

H~ng ml,JC D~ng khuyet t~t Tieu chu~n lo~i b6

1. Dong cO'di$n Di$n treYcach di$n nh6 C6 di$n treYeach di$n nh6 hO'n 1 MQ.

2. .BO'm nguon Man cac buong nen Buong bO'm bi man nhieu, hi$u su~t the
thuy h,l'c tich nh6 hO'n 0,70.

3. Dong cO' thuy Man cac buong nen Cac buong lam vi$c bi man nhieu, hi$u
ll,J'c. suM the tich nh6 hO'n0,70.

4. Hop giam t6c. Bien d~ng, mit. B~t ky bien d~ng ho~c mit nao;

Theo quy dinh clla nha che t~o.

5. Tang tai va b$ Bien d~ng, mit. BM ky bien d~ng ho~c mit nao;
d6' clla n6 Theo quy dinh clla nha che t~o.

6. Phanh - Dinh d~u Dai phanh va ma phanh bi d~u b~n;

- Man Theo quy dinh clla nha che t~o.

7. Cac thiet bi lien Khong thoa man cac tieu chu~n lien
quan: cac 6ng quan ma thiet bi dU'Q'cap dl,mg.
dan thuy ll,J'c,day
dan dien va thiet
bj dieu' khien, an
toan, van ...
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A.7 - lieu chuAn lo~ibe day xich treo hitng

Hc;mgml,JC D~ng khuy~t t~t Tieu chu~n lo~i be

1. Xich I Mat cu6i Man Man tren 5% tinh theo dU'6'ng kinh

2. Xich va mat n6i Gian dai. Gian dai tren 3% do tren chieu dai 10 - 20
mat xich.

3. Xich I mat cu6i Bi~n d~ng B~t ki bi~n d~ng xoan ho~c u6n nao clla
mat cu6i.

4. Xich I mat cu6i V~t cat, khia, ranh. Bat ki v~t cat, khia ho~c ranh co c~nh sac
nao.

5. Xich I Mat cu6i V~t n(Pt Bat ki v~t n(Ptnao

6. Xich I Mat cu6i GT Bat ki cho gT nao thanh 10 sau ho~c gTqua
5% dU'6'ng kinh.

7. Xich va mat n6i Xoan Lo~i be day xich treo hang bi xoan qua nlia
vang tren chieu dai 4 m.

A.8 - lieu chuAn lo~ibe day cap treo hang sQ'i tl:l'nhien

H~ng ml:lc D~ng khuyet Tieu chu~n lo~i bo
tcfit

1. Day cap Cd khf MQi khuyet tcfitnhin thay dvqc

2. Day cap Chay Bat ki dau hi~u hV hong nao do chay

3. Day cap Hoa chat Bat ki dau hi~u hv hong nao do hoa chat

4. Day cap . Moc ho~c Bat ki slf moc ho~c ml:lc nao
ml:lc

5. Day cap Gian Bat ki slf gian nao cua sqi cap

6. Mat noi Long Bat ki slf long nao cua mat noi dau cap.
dau cap
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A.9 - Tieu chu~n lo~i b6 day cap treo hang sQ'i nhan t~o

H?ng rnl)C D?ng khuy~t t<;it Tieu chu~n lo?i bo

1. Day cap HU' hong cO'khi B~t kl SI,/' hU' hong cO' khi nao nhln th~y bang
rn~t thU'cYng

2. Day cap BCrtSQ'i B~t kl SI,/' dCrtnao tren than ho?c rn~t n6i d~u
cap

3. Day cap Chay B~t kl d~u hi~u hU' hong nao do chay

4. Day cap Hoa chM BM kl d~u hi~u hU' hong nao do hoa ch~t

5. Day cap Hong do rna sat BM kl SI,/' hU' hong nao do rna sat.

6. Day cap Nhi~rn b~n do d~u B~t kl SI,/' nhi~rn b~n nao do d~u va rna gay
va rna gay ra ra.
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A.10 - Tieu chuan lo~ibe day cap trao hang sQ'i thep

H.;mg ml,lC D~ng khuy~t t~t Tieu chu~n lo~i bo

1. Day cap f)lft 1. N~u bi~t 50 1U'Q'ng5Q'icap:

al f)(rt 5% 50 5Q'i tren chi~u dai = 10 I~n dLl'CYng
kfnh.

bl f)lft Ian han 3 5Q'i Ii~n nhau.

2. N~u kh6ng bi~t 50 ILI'Q'ng5Q'icap:

al f)lft 5 5Q'i& chi~u dai = 5 I~n dU'cYngkfnh.

bl f)lft Ian han 3 5Q'i li~n nhau.

3. f)lft mot tao day.

2. Day cap Xoan Bat ki 51,1'xoan vinh CLrUnao

3. Day caP. Hao man M~t cat clla cac 5Q'i cap thep ben ngoai bi giam
40% do man ho~c gl.

4. Day cap Giam dU'cmg kfnh -1,2 mm dOi vai cap <t> < 19 mm;

- 1,6 mm dOi v6'i cap <t> = 19 mm d~n < 32 mm;

- 2,4 mm dOi v6'i cap <t> = 32 mm d~n < 38 mm;

- 3,2 mm dOi v6'i cap <t> = 38 mm d~n < 51 mm;

- 4,0 mm dOi vai cap <t> > 51 mm.

5. Day cap Hong do nhi~t Bat ki 51,1'hong nao do nhi~t gay ra.

6. Day cap An man ben trong Bat ky 51,1'an man ben trong nao.

7. f)~u cOt,
I..

Bi~n d.;mg/HLI' Tat ca cac bi~n d~ng ho~c hU' hong 5aU dU'6'i b~mOl
b~n ho~c cac hong m~t.
d~u

I..
capnor

khac.

8. f)~u cOt,
I.. Long Tat ca cac chi ti~t ho~c d~u nOi cap bj long.mOl

ben ho~c cac
d~u

I..
capnOI

khac.
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A.11 - Tieu chu~n lo~i be khuyen treo va cae m~t n6i khac

Hc;mgml)C Dc;mgkhuy~t t~t Tieu chuan 10c;1ibe

1. Khuyen 8i~n dc;1ngho~c B~t ki bi~n dc;1ngho~c xoan nao so vaL hinh
treo! mat n6i xoan dc;mgban dau.

2. Khuyen Hao men 8at ki hao men nao vU'Q't qua 5% klch thU'ac
treo! mat n6i ban dau.

3. Khuyen V~t cat, me, ranh B~t ki v~t cat, me ho~c ranh nao anh hU'ong d~n
treo! mat n6i dQ b~n cua chi ti~t.

4. Khuyen V~t nut B~t ki v~t nut nao.
treo! mat n6i

A.12 - Tieu chu~n lo~i be mani

Hc;mgml)C Dc;1ngkhuy~t t~t Tieu chuan 10c;1ibe

1. Ma nl, ch6t Kh6ng dung chung LOCilibe b~t ki ma nl nao kh6ng dung
10Cili. chungloc;1i.

2. Ma nl, ch6t Hao men B~t ki hao men dU'ang klnh nao vU'Q't
qua 5% klch thU'ac ban dau.

3. Ma nl, ch6t Bi~n dc;1ng 8~t ki d~u hi~u bi~n dCilngnao.

4. Ma nl, ch6t V~t cat, khla, ranh. B~t ki v~t dh, khla ho~c ranh co cc;1nh
sac nao.

5. Ren trl)c ! Ren 10 Men 8~t ki hao men nao gay b~t dTnh reno

6. La ch6t I La ren Kh6ng th~ng hang B~t ki Sl,l' kh6ng th~ng hang nao cua 2
10..

7. Ma nl, ch6t NLrt 8~t kJv~t nut nao.
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A.13 - Tiim chuAn lo~ibe)moc treo hang

1. Than moc

2. Than moc

3. Mi$ng moc treo

4. Than moc

5. Than moc

6. Ph~n co ren tren than moc va
oai 6c treo moc.

7. Khuyen moc

8. Khoa ch6ng tUQt cap

9. Be m~t I~p 6 bi

Hao man

Xo~n

NCrt

CO' khi/HU' hong

Hao man

Bi~n dc;mg

Noi chung

Hao man

Vung A

Tit3U chu~n IOG)ibo

L6'n hO'n kich thU'6'c ban o~u 10% a vung A; 5%
a vung B. (Xem Hlnh ve minh hOG)dU'6'i oay)

B~t kl Sl,I'xo~n nao theo tn,lc moc oeu phai IOG)i
bo
B~t kl Sl,I'ma mi$ng moc nao.

B~t kl v~t nCrtnao.

B~t kl v~t c~t, khia ho~c ranh anh hU'ang o~n
vi$c SLYdl,mg an toan.

Hao man cho phep l6'n nh~t clla oU'ong kinh
ph~n co ren la 2,5 % oU'ong kinh ban o~u.

B~t kl Sl,I'bi~n dG)ngnao clla khuyen moc.

Kh6ng oU'Q'c co d~u hi$u hU' hong nao. N~u
kh6ng co khoa ch6ng tUQt cap thi phai IOG)ibo
ho~c sLYachua

Hao man vU'Q'tqua 8% kich thU'6'c ban o~u.

Moc co khuyen treo
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A.14 - Tieu chu~n lo~i be m~t xoay

H~ng ml,Jc D~ng khuyet t~t Tieu chuan lo~i bo

1. Than m~t xoay Bien d~ng BM kl bien d~ng nao

2. Than mM xoay Hao man B~t kl hao man nao vU'Q'tqua 5% kfch thU'cYc
ban d~u

3. Than m~t xoay Nut B~t kl vet nut nao

4. Than m~t xoay Vet c~t, khia, B~t kl vet cat, khfa ho~c ranh nao anh hU'eYng
ranh den an toan clla m~t xoay.

A.15 - Tieu chu~n lo~i be tang dO' va vit keo

Tieu chuan lo~i bo

B~t kl bien d~ng nao lam than tang dO'
kh6ng thang ho~c can treY chuy~n
dQng clla ph~n co reno

BM kl vet nut nao
B~t kl hao man ho~c hU' hong nao clla
ph~n co reno
B~t kl bien d~ng nao lam d~u tang dO'
kh6nq thanq
BM kl vet nut nao
BM kl hao man ho~c hong ren nao.

B~t kl SI,J' thay d6i ho~c slia chCl'anao
kh6nq dU'Q'cf)anq ki~m tham djnh.
BM kl SI,J' sai khac nao clla h~ng ml,JC
so vai kfch thU'ac tieu chuan thea
SWLda dong.

Nut
Hao man ho~c hong reno

Slia chCl'a,thay d6i

Bien d~ng

Nut
Hao man ho~c hU' hong

D~ng khuyet t~t

Bien d~ng

5. f)~u tanQ dO'
6. f)~u tang dO'

7. Than va d~u
tang dO'

8. Than va d~u Kfch thU'cYcsai tieu
tang dO' chuan.

4. f)~u tang dO'

2. Than tanQ dO'
3. Than tang dO'

H~ng ml,JC

1. Than tang dO'
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QCVN 96: 2016/BGTVT

A.16 - Tieu chu~n lo~i be d~m nang hang va khung nang hang

•
."

..•.

o~n

J.i thi
sLra

long

Tieu chu~n lo~i bo

N~u thi~u ho~c bi~n d~ng ng~t cuo
phai dting SLrdl)ng cho d~n khi
chCl'aho~c I~pduo

Lo~i bo khi thi~u b~t ki mQt bu
nao.

BM ki v~t nut nao.

B~t ki Sl,l' bi~n d~ng, u6n ho~c x
nao cua d~m.

NIH

D~ng khuy~t t~t

Bi~n d~ng

Thi~u ho~c bi~n d~ng ng~t
J..

CUOI

Thi~u ho~c bu long lien k~t
bi long ra.

4. Diem treo

3. Ng~t cu6i

2.D~m

H~ng ml)C

1. D~m

5. Diem treo NlI't dU'cYnghan B~t ki v~t nut nao.
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•.• QCVN 96: 2016/BGTVT

A.17 - Tieu chu~nlo~i be Cl:Im puli treo moc

H;lng ml)C D;mg khuyet tc)t Tieu chu~n IO;li bo

1. Trl)c treo moc Hao mon Hao mon qua 5% kich thU'cYcban o~u.

2. Trl)c treo moc Bien dc;lng B~t ki 51)' bien d;lng nao.

3. Trl)c treo moc NLrt BM ki vet nLrt nao.

4. Tn,lc puli Hao man Hao man qua 5% oU'ong kinh ban o~u.

5.60& xoay Bien d;lng, man, - B~t ki 51)' bien d;lng nao.
hO;lt oong khong - Man, rO', long.

-. trO'n
- Hoe;ttoong khong trO'n.

c?
6. Puli Man B~t kl d~u hi$u khac thU'ong nao nhU' vet Ian clla

cap tren ranh puli o€!u phai IO;li bo (dU'cYioay cho
03 trU'ong hQ'p man khong binh thU'ong cua ranh
puli).

7. Ma puli Hao man Hao man qua 5% chi€!u day (y b~t kl vi tri nao
clmg phallo;li boo

8. Bu long giang Hao man - Ph~n khong co ren: 5% oU'ong kinh ban o~u;

- Ph~n co ren: 2,5% oU'ong kinh ban o~u.

(a) (b) (e)

t::s Sl,I' mai man kh6ng binh thU'ang ella ranh puli

.' Chii thich:
(a) Mai man oai x{mg tren ea 2 m?t cf;lnh cua ranh: tr/.fang hQ'p nay thLfang la do
ban kfnh cua ranh puli nhc, nhLfng cOng co the do goc xien cua day cap qua
Ian.

(b) Mai man oai x{mg t?P trung nhi{;u vao oay ranh puli: thong thLfang tr/.fang hQ'p
nay la do ban kfnh cua ranh puli qua Ian.

(c) Mai man khong oai x{mg tren mQt m?t: th/.fang xay ra khi ma treo cua puli
khong QLfQ'Ctv do, puli khong QLfQ'CQ?t tv do trang m?t phang QLfQ'Ctf;lo bai 2
chi{;u cua day (trang twang hQ'pkhong co mat xoay). Trang trLfang hQ'pnay, ma
treo cua puli phai QLfQ'Ckiem tra ky.
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