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L&i néi ddu

TCVN 10837:2015 hoan foan trong durong véi ISO 4309:2010.

TCVN 1083l7:2015 do Ban k¥ thuat tidu chudn quéc gla TCVN/TC 96 Cén
cdu bign soan, Téng cyc Tiéu chudn Do ludng Chét lwgng d& nghi, BY
Khoa hoc va Cng nghé cbng bb.
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L&i gisi thigu
Day cép trong cin tryc duge coi nhw mot thanh pﬁén bj tiéu hao, yéu clu thay thé khi két qua kiém tra
chi ra tinh trang clia nd*dat-dén didm gidi han ma néu tiép tuc st dyng sé 1 khdng than trong theo
quan diém an toan.

Béng cach tuan theo cac nguyén tic da tdn tai 1au dai nhw md 13 trong tiéu chudn ndy, két hop véi cac
chi d&n bd sung cy thé clia nha sadn xut cin truc, paling va/hodic nha sdn xult cap, didm gidi han nay
s& khéng bao gi® bl virot qua.

Ngoai ra, dé bao quat chi dén v& bdo quan, x Iy, 14p @5t va bdo trl d& duoc gidi thidu 1An dhu tién
trong I1An soat xét cudi, tidu chudn nay cing cung cép c4c tigu chi loal bd adi véi cap chay cuén nhidu
I&p khi ma c kinh nghiém thyc t6 va thir nghiém d&u cho thy sy hw héng cép tai cac viing c4p chéo
trén tang I&n hon d4ng ké so véi cac doan cdp khéc trong hé théng.

Tiéu chudn ndy cling cung c4p cdc tidu chi loal b thyc té hon bao gdm sir gidm duwéng kinh cép va &n
mén, cung cdp mdt phuong phap danh gid tac ddng két hop 1&n hu hdng tai vi trl bAt ky clia cép.

Céc tiéu chi loai bd cung cép trong tidu chudn nay, khi dugc 4p dung ding s& duy tri dugc gidi han an
toan cin thiét, Viéc khéng thiva nhan ching ¢6 thé déin dén hw hai, nguy hidm va hw hdng Iom.

P4 h3 trg phan biét ngwdi cé trach nhiém “bdo dudng va bdo tr” véi nguei cé trach nhiém “kidm tra va
loai bd", céc quy trinh dwgc tach biét mét cach thich hop.
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Cin truc - Day cap — Bao dwdng, bao tri, kidém tra va loai b

Cranes — Wire ropes — Care and meintenance, inspection and discard

1 Pham vi ap dung

Tiéu chudn ndy quy dinh céc nguyén tic chung vé bao dudng, béo tri, kidm tra va logi bd day cap thép
st dung trong cin tryc va palang.

Tiéu chudn ndy ap dyng cho day céap st dung trong cac loai can truc sau day (phin Ién dugc dinh
nghia trong TCVN 8242-1 (ISO 4306-1):

a) cin tryc cap va can tryc ¢ap dang céng;

b) cin tryc céng xon (trén cot, trén twéng hodic cn tryc trén nén dit);
¢) can tryc tau thiy;

d) cAn tryc cdt budm va cin truc ¢t budm kidu cap chéng;
e) can tryc ¢t budm kidu chan cing;

f) cantryendi;

g) cAn tryc ty hanh;

h) cu tryc;

i) cdutryc chan dé va ban chan aé;

i ‘cén tryc chan @& va ban chan dé;

k) cAn tryc dwéng sét;

1) can tryc thap;

m) cin tryc ngodi khoi (cin tryc 18p trén’ cac két chu cb dinh 0% bdi G4y bién hodc I3p trén cac khéi ndi
d& bdi cac phaa).

Tigu chudn nay 4p dung cho céap trén cac cén tryc st dung méc treo, gAu ngoam, nam cham, gdu muc,
giu dao, ludi gat, dia nang, duge van hanh bing tay, béng dién hay thily Ivc.

Tigu chuln nay cOng 4p dyng cho cap dung cho cac palsing hoc khdi paling.
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Thue té cho thdy viee st dung day xodn tlr sqi vat liéu tdng horp hodic day thép két hop voi Idp boc
bing vat lidu tdng hop 14 khdng dwee khuyén khich khi cun mét (&p 18n tang bdi vi khéng thé tranh
dwec viée it nhidu soi phia trong trwée khi ¢ cac diu hidu thy duoc cla viee At soi hosic mon
d4ng k& trén mat ngoai cap, cac tidu chi loai bd khdng quy @inh ¢ho sy két hop nay.

2 Tai ligu vién din

Céc tai liéu vien din sau rAt cAn thiét cho viéc 4p dung tiéu chudn nay. D6i véi c4c tai lidu vién dan cé
ghi n&m céng bé thi 4p dung phién ban dugc néu. B&i v&i cac tai lidu vién ddn khong ghi nam céng bé
thi &p dyng phién ban mmnhét bao gdm c c4c sira ddi, bd sung (ndu co).

ISO 17893, Steel wire ropes — Vocabulary, designation and classification (Day cép thép — Tir vung, ky
hiéu vé phan logi),

3 Thult nglr va dinh nghia
Trong tiéu chudn nay sl dyng thut nglr va dinh nghfa trong ISO 17893 va cac thudt nglr, dinh nghia

sau.

24
Bwérng kinh danh nghla (nominal diameter)

d
Budrng kinh theo d6 dé ky hiéu cép.

3.2
Buwérng kinh do (measured diameter)

dwdrng kinh thirc té (actual diameter)
Om
Gi4 trj trung binh clia 8 do hai duwdng kinh vudng ge véi nhau clia vang trdn ngoai tiép tiét dién ¢ap.

33
Bwirng kinh tham chiéu (reference diameter)

rot
Puwéng kinh thwe té clia phdn cap khéng chiu uén, dree do ngay sau khi cap bj 4ut.
CHU THICH: Budng kinh ndy dugre sir dyng 1am cor s& cho sy gidm ddu dudng kinh.

4
Ving cap chéo (cross-over zone)

Phan c4p triing véi ving chéo nhau clha cac vong cudn khi cép rdi trén tang ho#ic chuyén & I&p nay.
sang I¢p khac tai g& tang.

10
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3.5
vong cudn (wrap)

Mat vong clla cap quanh tang.

3.6
Tang cap (reel)

Truc cudn co gé trén €6 cap dugc cudn vao 6& véan chuyén hodc bdo quan.

3.7
Kidm tra dinh ky day cap (wire rope periodic inspection)

Kiém tra chuy&n s&u bang nhin va do cép; 84nh gia trang thai bén trong cap ndu cé tha thye hign.

CHU THICH: Didu nay 461 khi ¢on dugrc ggi (4 “kidm tra toan dién”.

38

Ngwé&i co thAm quydn (competent person)

<kidm tra day cap> Ngudi co kién thirc va kinh nghiém vé day cap si& dung trén cin truc va palang 6é

danh gia trang thai clia cap, thyee hign dwa ra quydt dinh lidu cap cdn co thd sl dung v& quy dinh
khoang thei gian Ion nhét gitka cac 1An kiém tra.

39
Dt sgi viing 16m (valley wire break)

Pt soi xudt hign tai didm tiép xdc gilra cac tao ¢ap hod¢ ving 1dm gilra hai tac ¢ap phia ngodi.

CHU THICH: Bint soi phia ngoal cing xuét hidn trong cap tai vi irl bAt ky gitra cac viing khe. gbm ca di s¢i 16i tao, cling cé
ihé xem xét nhy a0t s¢i vang 15m.

310
Mc a9 nghiém trong (severity rating)

Tdng hu hdng duoc tinh bing phan trim so voi loai bd.

CHU THICH: Viée danh gi4 c6 thé 1ign quan dén mét hinh thirc he héng cu thé, vi du ait soi hodc gidm Guéng Kinh, hodc sv
két hgp nhidu hinh thiss hu hdng, vi dy dit sei va gidm dudng kinh,

4 Bdo tri va bao dwdng
4.1 Quy dinh chung

Khi khdng co chi d&n trong hwdng dan s dung clia nha san xuét cin tryc hodc chi din khic clia nha
s4n xult hogic nha cung cAp cap, thi phdi tuan theo cac nguyén tic chung tir 4.2 gén 4.7.

4.2 Thay cép
Phai diing cap Sung chidu dai, dwdng kinh, két clu, kidu va chidu tao va a6 bén (luc kéo dirt nhé nhét)
nhw quy dinh cla nha san xuét cln truc ¢& I&p 16n cn tryc ngoai trir céc loai cép thay thé Gugc chip

1
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thuan bdi nha san xult can tryc, nha san xult cap hodc ngudi cé thAdm quyén. Bién ban thay cap phai
duoc luu trong hd so.

Trwdng hop cap chéng xo&n cb dudng kinh Iém cAn phai 4p dung c4c bién phap bd sung dé bdo vé
dhu cap, vi dy biing cach sir dung mét néi thép, dac biét khi chudn bj m3u dd thi.

Néu chidu dai doan cép cAn sl dung dugc cét tir doan cap dai hon, vi dy i tang cép cla nha san
xuét, phdi 4p dung chéng x& c4p tai ¢a hai bén didm cit @& chéng cap b t& ra (bj thdo s¢i) sau khi ct.

Hinh 1 1a vi dy v& cach chéng x4 cép mét 16p trwde khi ct. D6 voi cap chdng xodn va cép bén song
song c6 thé cAn chéng x4 véi chidu dai nhidu 1&n hon. Béi véi cap chi dwgc dinh hinh nhe cap dé bj t&
ra sau khi ¢t ndu viéc chéng x4 cap khéng diing hosc khéng 4U.

CHU THICH: Chéng xd c4p d6i khi duge xem nhw ‘bude day”.

Phai ding dung kidu quy dinh trong hudng dn s dyung cla nha san xuét ¢in truc aé cb dinh dAu cap
I&n tang, cum moc ireo hosic didm nec trén két chu may. C8 dinh dAu c4p theo kidu khae chi duroc 4p
dung khi ¢6 sy chép thuéin cia nha san xuét cin truc, nha san xuét cap hodic ngudi cé thAm quyén.

12
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4.3 D& céap va bdo quan cap
D& tranh sy ¢b vathodic hie hdng cap phai cin than khi d& cép.

Khong dwoc 1am roi cudn cép hodc tang cép, ¢ing nhw khéng duge va dap ching véi moc theép hodc
nia clia xe nang hoic bét ky ngogi lyc nao cé thé 1am hu héng hodc bién dang cap.

Cap phai dugc bao quél:n tro'ng kho mat, khd va khéng cho phép tiép xic véi san. Cép khéng duyc 6€
noi d& bj anh hwdng clia héa chét, hoi hda chét, hoi nurde hodc cac chat &n mon khac,

Néu bao quan ngoai trdi, cap phal dwoc bec dé hoi Am khong thé gay an mén.

Cép dang béo quan trong kho phdi dugc kidm tra dinh ky @bi v&i bat ky ddu hidu hu hdng ndo nhw &n
mén b& mat, va néu ngué:i ‘¢4 thAm quydn xét thiy cAn thiét thi phai phii cdp bling chét bdo quan hodc
chéat bai tron phit hop, twong thich véi chat bai tron tir nha san xult cap.

Trong mét trrdng ndng, iang cap phai duge xoay nira vang dinh ky @& ngan ngira sy tidu hao chét bai
tron trong cap.
4.4 Trang thai cap trwérc khi tip djt

Trwde khi tAp @4t cap, va t6t nhit 13 trong khi tiép nhan, phai kidm tra cap va ching chi cla cép dé dam
bao cap phu h¢'p nhi d&t hang.

D6 bén cla cap st dung cho cn tryuc phai khdng thAp hon so véi quy dinh clia nha san xuét.
Pwéng kinh cdp méi phai dwgc do véi ¢ap khdng chiu kéo va phai lvu gia tri do duec.

Kiém tra trang thai cGa tAt ¢a cac puly va ranh trén tang d& 8am bdo ching cé kha nang tiép nhan kich
‘thuwée clia cap méi, khong cb bt ky didu bét thwdng nao, vi du nhee bi gon sdng, va cap cdn & chidu
day chju tdi mét cach an toan,

D& ¢ hoat déng téi ru, dudng kinh hidu dung clda ranh cép phai Ién hon dwdng kinh danh nghia
cla cap khodng 5 % dén 10 %, va sé& 12 Iy tudng néu 16 hon It nhit 1% so véi dwdng kinh thyre té clua
cap mai.

4.5 Lap datcap

Khi thao va‘hodc khi 'lép dat cép, phdi ngan ngira viéc cap ty cudn vao hodc tdi ra. Néu didu nay xay ra
c6 thé gay nén cAc vang xodn, nut thit hoic bj g4p 1am cho ¢4p khdng ¢dn thich hop cho st dung.

D& ngan nglra cac hién twong ndy, cdp phai dugc rai trén.dudng thing véi it nhit cc doan bj chung
(xem Hinh 2).

Cép dwoc cung cép dang cudn phai I&p 1&n ban quay va rai thdng. Tuy nhién véi cudn ngdn, ddu cép
|6*5ngoéi c6 thé aé tvw do va cudn cap ¢cdn 1ai ¢6 thé (3n trén san (xem Hinh 2.a).

Cap khdng dwoc rai ra bing cdch thdo cac vong cap khi cudn cap hodc tang cdp dit phing trén san
ho#c béng cach 1an tang cap trén san (xem Hinh 3),

14
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Véi cac doan cap duoc 4y tr tang cap, phai @it tang cap va gid d& hodic dé clia né xa nhét c6 thé dbi
voi cAn tryc hodc palang nhim gi¢i han &nh hudng clia géc léch & mire thip nhét a& tranh cac hiéu
ng xoay khang mong mudn.

Can chéng khad ning xam nhap cla byi hodc chét bAn khéc bang cach keéo cép trén phuong tién thich
hop, (v du bing tai cao su), thay vi kéa cap tryc tidp trén san.

Ch ¥ réing tang cap cd thé quay véi quan tinh 1én, khi do ¢én kiém soat aé gidm te dd rai cap. DOI voi
Gac tang cap bé thudng c6 thé dat dwoe bang cach sir dung phanh don gidn (xem Hinh 4). Cac tang
cap lon cb quan tinh 1on m3i khi ching bét dau quay va phai duge phanh chéc chén.

Trong thic té néu cd-thé, phai bdo dim cép ludn uén theo clng mét chidu khi I&p dat, vi dy r&i cap tir
phia trén tang cap |&n phla trén tang cla can truc .hoéc paling (goi 1 kidu “trén-trdn") holc tir phia
dwél tang cap dén phia duéi tang clia cin tryc hodc palang (goi 1a kidu “dudi-duwdi®). Vi dy vé kibu rai
cép “du¢i-dwoi” xem Hinh 4,

a) Tircudn cdp

Hinh 2 — Quy trinh rai ddy cap ding

15
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b) Tir tang cap

Hinh 2 — Quy trinh rii day cap ddng (két thuc)

16

a) Tircudn cap

Hinh 3 - Quy trinh rai ddy cap sai



¢) Tirtang cép

Hinh 3 - Quy trinh rat ddy cap sai (kéi thic)

TCVN 10837:2015
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Hinh.4 - Vi dy v& chuyén cap ti phia dwéi tang cap dén phia dwéi
tang (ctia cdn tryc) c6 kidm soat lyc cing

V6i cap cubn nhidu 1&p, trong qua trinh 18p @3t cAn cang trudce cp véi lyc twong dwong 2,5 % @én
5 % lyc kéo At cap téi thidu. Didu d6 sé giip bdo dam 16p cép dudi cung duwgc cubn chit, tao nén
virng chic cho c4c 1p tiép theo.

Phai tuan theo hwéng din cla nha san xult v& ¢b dinh ¢Au cap ién tang va cac méi neo cap bén
ngoai.

Phai phong ngiva cap co xat voi cac bd phén trén cén truc hodc paldng trong qua trinh 1ap dat,

4.6 Chay thir cap mel

Trwdc khi dua cdp vao st dung, ngudi st dung phai chic chén rdng céc thiét bi gidi han va thiét bi chi
bao lién quan &4 van hanh dung.

Nh&m muc Gich cho phép ¢ac thanh phan day didu chinh tét hon véi trang thai hoat 6ong binh thudng.
ngwdi van hanh cin tryc phdi giam bét van tde va giam tai cho mét sb chu ky van hanh (tbc 1a gidm
@én 10 % tai trong cho phép).

4.7 Bao tri cap

Bao tr) c4p phai thiec hién twong trng véi loal ¢in truc, tAn sudt 1am viéc clia ching, diéu kién mai
trrding va loai cap.

Trong vong d&i cap va trwde khi thdy bat ky déu hiéu nao cla viéc khd nit hodic an mon, dic biét &
nhirng Gogn di chuyén qua ranh puly ho3c di vao, di ra khdi tang va nhirng doan trén puly cén bing
¢ap phai dugc bdi tron dinh ky theo quy inh clia nguwdi cé thAm quydn. Trong mét sb trwdng hop, ¢6
thé phai lam sach cap treéc khi thie hién bdi tron dé dat hidu qua.

B&i tron cAp phai trong thich véi chét bai tron gbc @4 thyc hién bdi nha san xuét cap va phai cb cac
@c tinh r& rang. Néu loai chat bdi tren khdng duec quy dinh trong hudng dén st dung cin tryc, ngudi
s( dung phai tim hudng dén tr nha cung cdp cép hodic nha san xubt day cép.

18
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Tudi tho clia cap ngén ¢4 kha ning do thiéu bao trl, dc biét ndu ciin tryc hosic tdi 1am vige trong mai
trwérng d& mai mén hodc do Iy do nao d6 khdng thé thyrc hign badi tron cap. Trong cac trirdng hop nay,
khodng thi gian gitra cac [An kiém tra phai dwgc rat ngén.

Pd tranh hw hdng cuc b, cb thé do cac soi dirt nhd ra qua nhidu khdi cap va chén cac sgi khac khi
cap di qua puly, phai loal bd phan nhd ra blng cach kep vao (cac) dau soi nhd ra va bé di bé lai (xem
Hinh 5) cho dén khi dt (va ludn & phan ranh gilra cac tao cép). Khi sgi dirt dworce loai khdi cap nhw
mét phdn cha cong viéc bdo tri, vi tri cla nd phai duec ghi lai dé cb thadng tin ¢cho ngudi kidm tra cap.
Néu thyc hidn thao tac ndy, né phai dwoc dém nhw mot s@i dit va durec tinh dén khi xem xét tigu chi
loai bd cap lién quan dén g6 soi dut.

Khi thdy cac s¢i dirt gan sat hoéc & vi trl ddu ¢ dinh cap, nhung ¢ap khdng bj anh hwdng trén chiéu
dai clia nd, cap c6 thd dugc thu ngén va cb dinh lai. Trwde khi thipe hign didu d6, phan chidu dai con lai
cla day cap phdi dugc kidm tra d& chéc chin rang yéu chu vé sé vong cép t6i thiéu vin dam bao trén
] fang trong gi%i han 1am viéc 16n nht cda can tryc.

Hinh & —Logl bé cac s¢l nhdra

4.8 Bao tri cic bd phdn can tryc lién quan dén cap

B& sung thém vé viéc tuan tha cac chi dan trong huéng dén s dung cAn tryc, phai kiém tra ginh ky
tang cubn cap va cac puly d& dam bao ching quay ty da trén cac géi d& chiing.

Céce puly hodic con Jdn khong tron hoéi:' 'bi ket, mon nhiéu va mon khdng déu lam cap bi mai mon
nhanh. Puly can bing khong hidu qua ¢6 thé 1am tAng sy khac nhau v& Iyc cang trén cac nhanh cép.

5 Kiemtra
5.1 Quy djnh chung

Khi khéng c6 chi din trong hwdng din st dung clia nha sdn xuét can truc hodc huwéng din khéc cla
nha san xuit hodc nha cung cAp cap, thi phai tudn theo cac nguyén tc chung t» 5.2 dén 5.5.

19
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5.2 Kiém tra hang ngay bing quan sit

it nhét nhirng doan cap [am vide'dip kién kidm tra phai dwoc quan st hang ngay dé phat hién moi hu
hdng chung ho#c hwe hdng co khi. Phai bao gdm ca cac didm lién két cap J&n cin tryc (xem Hinh A.2),

C4p ciing phai kiém tra ¢& ddm bao ndm ding vj tri trén tang va trén (c4c) puly va khdng bj x& dich khéi
vi trl 1am viéc binh thwréng ¢da nob.

Moi s thay @di trang thai dang k& clia c4p phai duoc 1ap bao cdo va cap phai dugc kidm tra bdi ngudi
¢6 thadm quyén quy dinh trong 5.3.

Néu cb bét ky sy thay dbi nao vé Kp aat, vi du khi cAn truc chuydn dén céng trudng moi va lap dat lai,
cap phai dwgc kidm tra bing quan sat nhe md ta trong didu khodn nay.

CHU THICH: Ngudi I&iingudi van hanh cln e co thd duge chi dinh thyc hign viéc kidm tra hang ngay néu duoc dao tao
dAy 40 va dugre xem xét nhur ngudd ¢6 thdm quydn thye hign vige nay.

4

5.3 Kibm tra djnh ky

5.3.1 Quy djnh chung

Kiém tra dinh ky phai dugc thye hién bdi ngudi cé thm quydn.

Théng tin thu dwge t kiém tra dinh ky duoe st dung d& quyét dinh cép cin tryc

a) c6 thé git® lai sir dyng an toan va thdi gian mudn nhét clia 1An kidm tra tiép theo, hoic
b) c&n loai bd ngay lap tirc hoac trong khodng thei gian quy dinh.

- Théng qua phwong phap danh gia thich hop, tire Ja bing cach dém, cac phuwong tién quan sat vahosc
do, mirc d6 nghiém trong cUa hur hdng dwoc danh gia va duwoc tinh bang phan tram (vi du: 20 %, 40 %,
60 %, 80 % hodic 100 %) déi vé&i mét tidu chi loai bd cy thé, hodc blng nhan xét (vi dy nhe, trung binh,
nghiém irong, rat nghiém trong ho#c phai loai bd).

Moi her hdng cé thé xuét hién trén cap trude khi ch!ing dugc chay thir va dwa vao sl dyng phai dugc
danh gi4 bdi ngudi ¢ thAm quydn va cac quan sat phai dwgc vy bién ban.

Danh s4ch cac dang hw hdng thudng gaip va ligu chung cé thé dugc dinh heong (bang cach dém hodc
do) hoc 12 déi twong danh gia (bing c4ch quan sat) cla nguwdi cé thAm quyén cho trong Bang 1.
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Bang 1 — Cac dang hw hong va phwong phéap danh gia

} Phwong phap danh gia

Mot sé vi du vé dang hu hdng dién hinh xem trong Phy lyc B.

5.3.2 Tin suét

Dang hw hdng

Sé soi dirt quan sat dugc (gdm ca céc soi phan b nglu nhién, | Dém

gom nhém cuyc b, dirt sei ving I6m va & ving hodc gin ving cb

dinh d3u cép)

Giam dwong kinh cap '(do mon/mai moén, mon phia trong hodc do | Bo

hw héng 18i cap)

Héng tao cap Quan sat

An mén (phia ngodi, phia trong va 3n mon ma sat) Quan st |

' |

 Biéndang Quan s4t va do (daisébng) |

Hw hdng co khi Quan sat J_

Hu héng do nhigt (bao gém ca hé quang dién) Quan sét l

TAn sut kiém tra dinh ky phai dugc xac dinh bdi ngudi ¢ thdm quyén, it nhét phéi tinh dén céac vin

dé sau:

a) Cac yéu ciu theo luat phap nha nwée ap dung trong st dyng;
b) Loai cin tryc va didu kién mai tredng noivan hanh;

¢) Nhém ché dd iam viéc clia co cAu;

d) Cac két qua clia (nhirng) 1an kiém tra trudc;

e) Kinh nghiém c6 dugc tir kiém tra cap clia cac cin truc c6 thé so sanh;

f) Khodng th&i gian cap da duoc s dyng;

g) Tén suét st dung.

CHU THICH 1: Nguoi c6 thAm quyén co thé thdy phai than trong 6& bét dau hodc dé nghj tan suét kiém tra cao
hon so véi yéu cAu clia ludt dinh. Quyét dinh nay c6 thé phy thudc vao kidu va tAn suét 1am vigc. Déng thoi, tuy
thudc vao trang thai clia cap tai mdi thoi didm va/hodc thy theo s thay @di tinh hubng, nhw c6 sy cb hosc sv
thay adi diéu kién [am viéc, ngudi co thdm quyén cd thé cho rang can thiét phai gidm ho#c 6& nghj gidm khodng

th&ri gian gitra cac I4n kidm tra.

CHU THICH 2: N6i chung, viec dit sgi phat trién nhanh hon khi cép cang- s dung l4u so véi cap & giai

d'oan dau.

CHU THICH 3: Hai vi du v& téc dd tang sé s¢i dwt theo thei gian xem Hinh 6.
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Yi
20

15 1

10 2

CHU DAN

X thei gian, tinh bdng sé chu trinh

Y sé soi dirt nglu nhién trén mot don vj dai

1 cap 1

2 cap?2

Hinh 6 - Vi dy vé téc d6 ting sé s¢i durt

5.3.3 Pham vi kiém tra
M&i soi cap phai duoc kiém tra subt doc chidu dai.

Tuy nhién, trong trudng hop chidu dai I6n va theo suy xét clia ngudi cé thdm quyén, cb thé chi kiém
tra phan chidu dai cap 1am viéc cong voi it nhét 5 vong cap trén tang. Trong trwdng hop nay va khi
chidu dai lam viéc 1&n hon 84 duoc dy kién sau IAn kiém tra trede va ngay treée 1an kidm tra nay thi
phan cap tang thém phai duwgc kiém tra trudc khi s dung.

Tuy nhién, phai @c biét chu y téi cac khu vire va vj tri quan trong sau day:

a) cb dinh cap trén tang;

b) tAt ca cac doan cap cubi va ngay sat gin cac doan nay;

c) tAt ca cac doan cép di qua mét hodc nhidu puly;

d) tAt ca cac doan cap di qua thiét bj chi bao tai an toan ma cac puly tao thanh;
e) tAt ca cac doan cap di qua cum méc;

f) trong treéng hop cin truc thyc hién cac thao tac 13p lai, tAt ca cac doan cap nam trén puly khi can
truc & trang thai chiu tai;

gr-mét phan cap nam trén puly can béng;
h) tAt ca cac doan cap di qua thiét bj r3i cap;

i) cAc doan cap cubn trén tang, dic biét & viing cap chéa lién quan &én cubn nhidu I&p;
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J) tAt ca cdc doan cap bi mai mén bdi cac dbi twong ngodi (vI du rai cap chéo);
k) tat ca cac doan cap bj phoi nhiét.
CHU THICH: C4c khu vigc y&u cAu phai kidm tra dic bigt, xem Phy lyc A.

Néu ngudi c6 thAm quydn xét thay chn thiét phdi m& c4p @& xac minh xem ¢é hw hdng bén trong
khéng thi phai thyc hién véi s cn trong ddic biét @8 tranh Iam hdng cép (xem Phu lyc C).

5.3.4 Kiém tra tai vj tri hodc gan vj tri cd djnh adu cép

Phai kidm tra cp tai v tri gn cé dinh d4u cép, ddc biét noi nd di vao, vi tai ddy cap d& bj dirt sei do
dao ddng va cdc dnh hudng cla tai ddng khac va an mon tiy thudc vao tinh trang mai tredng. Mot sé
tham dé bang dui nhon c6 thé thyc hién d& xac minh xem c6 sy néi Idng cia s¢i nao khong, dy doan
vé s 18n tai cla cac soi dirt bén trong chd cb dinh d4u cap. C4 dinh dAu cap cling phai dwoc kiém tra
Xxem ¢d bj bién dang hay mén quéa mirc khong.

Ngoai ra, phai kiém tra bing quan sat cac éng kep st dung dé cb dinh khuyén hodc véng maéc dé xem
c6 vét nirt vat lidu hay c6 sv trwrot githa bng kep va cép hay khéng.

Phai kidm tra cac ¢é dinh diu cap thao duoc nhi éng chém abi ximg vé sy xuét hién cla cac soi dirt
tai vi tri li&n k2 18i cap vao va kiém tra a8 xem cé dinh dhu cép b dugc lEp ding hay khang.

Phai kidm tra cdc dau ndi khuyeén cap dé xem ligu éng kep co nédm chi & phin cén cla ddu néi, didu
nay cho phép kidm tra dugc cac soi dii & phdn con lai cha dAu ndi bing quan sét.

5.3.56 Bi&nban kiém tra

Sau mbi l4n kiém tra dinh ky, ngudi ¢é thAm quyén phai ¢6 bign ban kiém tra cap {(cac vi du gién hinh
xem Phy lyc D) va dinh théi han t8i da dén 1An kidm tra dinh ky ké tidp.

Tét nhat nén lwu gitr bién ban kiéu lién tiép (xem D.2).

5.4 Kiém tra sau sy cé

Néu sy cb xdy ra cd thd gay hdng cap vashoic phin ¢ dinh dAu cap thi phai kidm tra cap va/hodc cb
dinh diu cap nhu md t3 trong phén kiém tra dinh ky (5.3) trudre khi bit ¢Au hoat 8dng lai hodic tuan
theo yéu cu cla ngudi c6 thdm quyén.

CHU THICH: B&i voi hg théng 11 st dyung cap kép thuong phai thay c& hai cp mac du chl mét cap cin phai logi
bé do cap mei kn hon cép con lai va cing cd d4c tinh gidn dai khac nhau, ca hai didu nay ddu dnh hrdng 1én
tdng lwgng cdp cudn 1&n tang.

6.5 Kidm tra sau khoang th&i gian ¢in truc ngirng hoat ddng

Néu cAn truc ngirng hoat 89ng trong thai gian nhidu hon 3 thang thi phai kidm tra cap nhw kidm tra
dinh ky dugc méd ta trorig 5.3-trurére khi bat ddu hoat ddng lai.
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5.6 Kiém tra khong pha hay

Kiém tra khéng pha hly (NDT) b4ng cac phirong tién dién tir c6 thd sir dyng @8 tre gilip kiém tra bing
quan sat nhdm xac dinh vi tri nhirng doan cap bi hur hdng. Néu dy dinh tién hanh kidm tra khéng pha
hdy bang cdc phurong tién dién tir tai mot s thai didm trong vong ddi cla cap thi phai tién hanh 1an
a3u sém nhit c6 thé (c6 th& tir nha san xuét cap, trong qua trinh I4p hoc tét nht Ia sau khi ip cap)
Gé 1am thoi Giém méc (con goi 1a "eh(r Ky cap™) cho chc 5o sanh trong terong lai.

6 Tiéu chi loai bd
6.1 Quy dinh chung

Khi khdng ¢6 chi din trong hudng din st dung cla nha sdn xult ¢in tryc ho3c chi din clia nha san
xudt hodc nha cung cip-cap, thi phai 4p dung tidu chi loai bd riéng tir 6.2 G&n 6.6 (c4c thong tin co s&
hiru ich @& hb tro cc tigu chi nay xem Phy lyc E).

Do hu hdng cap thwdng I két qua ctia td hep nhidu dang hu hdng tai cung vi tri cép, ngudi cb thim
quydn phdi ddnh gid "anh hwdng két hep, mdt trong cac phurong phap nay dwge md ta trong
Phi, Iye F.

Néu vi mbt nguyén nhan bét ky 1am téc 88 hw hdng cép thay dbi dang ké thi nguyén nhan ndy phai
duwge nghién clru va khi ¢6 thé thi phai thire hign cong viée hidu chinh. Trong cac trudng hop rét dic
biét, ngudi cd thAm quydn cé thé quyét ainh loai bd cap ho3c slra ddi tidu chf logi bd cé;p, vi dy giam trj
sb cho phép cua sb s¢i dit quan sat duwoe.

Trong cac tredng hop khi chi mot phan twong abi ngén cla cap (so voi ¢ chidu dai cp) bi hu héng,
ngudi cé thAdm quydn cé thé quyét dinh khdng thay cd soi cdp, véi didu kién 1a phan cap bj dnh hudng
¢6 thé loai bd mdt cach thda dang va phin cdn lal vin & trang thai ¢dn st dung dugec. ’

6.2 86 s¢i it quan sat dwgc

6.2.1 Tiéu chivd sb sgi At quan sat dwge

Tiu chi loai bd dbi véi céc ban chit khac nhau vé sé soi dut quan sat dugc phdi theo quy dinh trong
Béng 2.

24



TCVN 10837:2015

Béng 2 - Tiéu chi logi bé vé 84 sl dit quan sat dwoc

Ban chit vé sé s¢l dit quan st dwoc Tiéu chi loal bd

1 |[Sgi dot xust hién ngdu nhién trong cac | Xem Bang 3 ddi v&i cap mét 16p va cap
doan cap di qua mét hay nhidu puly va cuén | bén song song va Bang 4 ddi v&i cap
vao hoic ra khdi tang cudn mdt 1¢p cap | chdng xodn.

hodc xult hién frong céc doan cép ngay
gén viing céap chéo ddi véi tang cubn nhidu .
I&p°,

2 | Nhdm cyc bd cac soi dit trong dogn cap | Néu nhém tap trung tal mét hoc hai tao
khéng cubn vao hoc ra khdi tang. cép canh nhau thi ¢é thé phai loai bd cap,
mac du s6 si AUt it hon gié tri dém trén
chidu dai 6d cho trong Bdng 3 va Béng 4.

3 | Bt s¢iving 16m® ' $4 soi a0t 14 hai ho#ic nhidu hen trén mét
' buéc bén (chidu dai gAn bing 6d).

4 | Bt sqi tai ¢b dinh dAu cép. Sé s¢i divt 14 hai hodc nhigu hon.

* Vidy ¢ién hinh xem Hinh 6.13.
* VIdy didn hinh xem Hinh 7 v& Hinh 8,14,

6.2.2 Sirdyng Bang 3, Bang 4 va s hidu logi cép

pbi véi cap mot I&p hodc ¢ap bén song song nhw cho trong Phy Iyc G thl 4p dyng sb hiéu loai cap
(RCN) twong tng va tra sé sgi a0t téi han {ing v&i tigu chl loai bd cap) trong Bang 3 d8m trén chidu
dai 6 d va 30 d. Néu két chu cap khong quy dinh trong Phy luc G thl xac dinh tdng sé s¢i chiu tai trong
cap (bang cach cong tht cd cac sgi & I6p ngoai cac tao, khdng tinh cac sgi phy 14p ch® tréng) va tra sb
s@i Qi t&i han trong Bang 3 dém trén chidu dai 6 d va 30 d @i vai didu kién thich hop.

Péi v&i cap chéng xo&n nhu quy dinh trong Phu luc G thl 4p dyng sé hidu loai cap (RCN) twong t'rng va
tra ¢b soi A0t t&i han Ci'ng vdi tieu chiloai bd cap trong Bang 4 dém trén chidu dai 6 d va 30 d. Néu két
chu cap khdng quy dinh trong Phy lyc G thi xac dinh tdng s6 sgi chju tai trong cap (béng cach cong tat
cd cac s¢i & 16p ngodi, khdng tinh cac 'sgi phu 4p chd tréng) va tra sd soi dirt téi han trong Bang 4
dém trén chidu dai 8 o va 30 d dbi v&i didu kién thich hop.

6.2.3 Pt soi vi ly do khic

Trong qué trinh van chuyén, béo.'ql.j‘é_h;_ xC 1y, 14p a3t va ché tao, mdt soi riéng I cb thé bj dut. Nhu
vay, cé4c soi dirt téch riéng khong lién quan dén su hu héng trong didu kién van hanh giéng nhw bj méi
udn thudng dugce 1y I_ﬁrﬁ co s& th‘ii‘ét' lap céb_gié tri trong Bang 3 va Bang 4; chung khang dugc tinh
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dén khi kiém tra cap v& 88 sgi dirt. Tuy nhién sy ton tai clia ching, néu dugc phat hién, phai dugc ghi
lai dé tro gitp cho céc 1An kiém tra tiép theo.

Trong trwding hop dAu cac soi dit néy nhd ra khéi cap va dwoce danh gid ring néu bd qua khdng chi ¥
c6 thé din dén kha niing phat trién c4c hu hdng cuc bd thl ching phai dugc loai bd (vé loai bd s¢i nhd,

xem 4.7).

Hinh 7 - Uén cong cép thwirng 1am 16 sei dirt n tai vang khe gidva céc tao cap
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6.2.4 Céap métlép va cap bén song song

Bang 3 - Gia trj t&i han clia cac sgi dirt quan sit dwoc trong cap mjt Iop va
cap bén song song bao hiju tidu chi loal bd cap

e sb s¢i dit ban ngodi quan sét dwgc® l
6 ki T:?g ISI?;Qi cr;]:; Cic doan cép lam viéc vél puly thép va/hojc Céc doan cép
e | oy ngot? cudn trén tang mét 16p cudn trén tang. nhidu
ching | ciha céc tao cép : 10t
loai {s¢i dt phan bé ngdu nhién) , p
cap Nhém ché dg lam vide M1 aén M4 hojic T4t ci cac nhém ché -
RCN khéng xic djnh® . a0 lam vigc
fxem Cip bgnchéo - Cép bdn xudi Bén chéo hodc xudi
Phy lye
G) Trén Trén Trén Trén Trén Trén
i n chidu dai | chidudal | chidudal | chidudal | chidudai | chidu dai
‘ 6 | 304" 6o’ 304" 6d 300
|
01 ns50 2 4 1 2 4 & |
02 f1sns75 | 3 6 2 3 6 12
03 76sn s 100 4 8 2 4 8 16
p—
04 101 sn s 120 5 10 2 5 10 20
05 1215 n s 140 6 1 3 6 12 22
06 141%n <160 6 13 3 6 12 26 |
07 161 sn s 180 7 14 4 i 14 | 28
| 08 1815 n 5200 8 16 4 8 16 32
{09 201sns220 9 18 4 9 18 36
I [ 2215n %240 10 19 5 10 20 38
— .
oM 241 5n 5260 10 21 5 10 20 42
.12 261 5 n <280 coefd e - 22 - 8 11 22 44
| 13 281 s n s 300 42 e R4 8 12 24 8 |
> 300 004xn--| 0,08xn 002xn 0,04 x n 008xn 016 xn

CHU THICH: Cap véi cac tao b&n ngoai theo két cAu Sealekhi 56 sgi mdi 1ac 14 19 hodc It hon (vl dy 6x19 Seale) dugc tra
| trong bang ndy & dong ndm trén 2 dong 8o véi _két_c_éu dva theo 8 s0i chiu tai tal lop ngodl cla cic tao cép.

* Trong tigu chun ndy, cac sqi phy 1&p chid tréng khonig duc coi |4 soi chiu tai khi x4c dinh gid tri n.
® Soidit cb hai d4u (hai ddu dirt droc dém la mot soi dut).

© Gia trj 4p dyng cho hwe hdng xust hién trong viing cap chéo va sy chén gitva cac vong do 4nh hwdng clia goc
léch (va khdng dp dyng cho cac doan cap ¢hi Jam vige vei puly va khéng cubn trén tang).

’M'Hai tAn & soi At cho trong bang ¢4 thé ap dyng cho cac ché do 1am viec M5 dén M8.
* d = dwdng kinh danh nghia cia cap.’
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6.2.5 Cap chéng xodn

Bang 4 - Gia trf t&l han cua céc s¢l dirt quan sat dwoec trong cap chéng xodn

bao higu tidu chi loal bd cép

Sé sl dirt bén ngodi quan sat dwec®

$é tao 16p ngoal :
sé hisu | vatdng sd soi Céc doan cap lam vidc véi
logicap | chjutditaitép | puly thép hodciva cubn trén Cic doan cap cudn
RCN | ngoai cia cac tao tang mot 1ép trén tang nhidu 16p°
(xem Phy cap* (8¢i dirt phan bé ngdu nhién)
Weta) Trénchidu | Trénchitu | Trénchidu | Trén chibu dai
n dai 6d° dai 30c° dai 6d° 304"
BIFE ; : o
22 2 T:‘;g;‘m 2 4 4 8
itnhdt 11 tao ngodi | _
| 231 71sns 100 2 4 4 8
' 232 101 £ns120 3 5 5 10
| 23-3 121 sns140 3 5 6 1k
( 24 141 sn s 160 3 6 8 13
.28 161 < n <180 4 7 7 14 :
| 26 181 £n <200 4 8 8 16 i
27 201 s ns220 4 9 9 18 i
28 221 sn <240 5 10 10 19
29 241sn 5260 5 10 10 21
30 261€n 5280 6 11 11 22
|31 281 £n <300 8 12 12 ! 24
? n > 300 6 12 12 | 24

CHU THICH: C4p véi cac tao bén ngoai theo két chu Seale khi 8 s¢i mdi tao 12 19 hogc it fon (vi dy 18x18
Seale - WSC) dugc tra trong bang nay & déng nam trén 2 ddng so v&i két chu dira theo sé sgi tai 10p ngodi
cla cac tao cap,

* Trong titu chudn nay, cac soi phu lap chd tréng khéng dwec coi 14 s chiu tai khi xac dinh gid tri .
® Soi dit ¢d hal GAu (hai CAu dirt dwge ddm 14 mét sgi dot).

° Gia tri ap dung cho hur hdng xuét hign trong ving cap chéo va sy chén gilra cac vong do anh hwdng ciz géc
.. lech (v& khdng 4p dung cho cac doan cap chi 1am viéc véi puly va khong cubn trén tang).

° d = dweng kinh danh nghla cla cAp.

|

J
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6.3 Bd giam dwdng kinh cap
6.3.1 Giadm adbu doc theo cap

Cac gia trj ng v&i tiéu chi loai bd dbi voi vic gidm d&u dudng kinh céc doan cap cubn trén tang
mdt |&p valhodc chay qua-puly thép cho trong Bang §, in ddm. Ching khdng duge ap dung cho cac
doan cap ngay gin viing cap chéo hosc cac doan cép khéc bj bién dang trong ty do cubn vao tang
nhidu 16p. '

Puwong kinh tham chiéu gé dénh gi& gidm duéng kinh cap 12 dwdng kinh cda doan cdp {fnh, do ngay
khi cap duoc lap vao. \{iéc tinh toan xac dinh luUgng gidm duéng kinh cap va duge tinh bang phan
tram so v&i dudng kinh danh nghla clia ¢&p cho trong 8.3.2.

Bang 5 ¢ling chi ra mirc twong duong gitka d6 giam déu, dugc tinh bang phan tram so véi dudng kinh

“danh nghla cia cap, va cic mic d nghiém trong, dugc thé hién tang dan vé&i bwde 20 % (teec la 20 %.
40 %, 60 %, 80 % va 100 %). Mtrc @6 nghiém trong khac, vi dy ting din véi burée 25 % (te [ 25 %,
50 %, 75 % va 100 %) cling ¢6 thé duwoc lya chon.

Bing § — D3 giam déu dwong kinh cap bao higu tidu chi logi b cap -
Cap cudn trén tang mét I&p vavhoje chay qua puly thép

D§ giam déu dwdng kinh cép Mdrc a3 nghiém trong
Loal cap (tinh bdng % so v&i dwéng kinh ;
danh nghta) M ta %
Nh hon 6 % - 0
Tw6%dénnhdhon7% Nhe 20
Cép1 lop Tw7 %dénnhdhon8% . Trung blnh 40
i sqrl Tir 8 % dén nhd hon 9 % Nghiém treng 60
Tir 8 % dén nhd hon 10 % R4t nghiém trong 80
Tir10 % va lé¥n hon Phai foai hd 100
Nhé hon 3.5 % : © 0
Cap 1 lop Tir 3,5 % 6én nhd hon 4,5 % Nhe 20
hIS; z"::p Tir 4,5 % dén nhd hon 5,5 % Trung binh 40
T T 5,5 % dén nhd-hon 6,5 % - Nghiém trong 60
song T 6,5% dédnnhd hon 7,5 % RAt nghiém irong 80
T 7,5 % va lén hon Phal loal bd 100 |
TTNRdhon 1% T . 0 |
Tir 1 % dén nhd hon 2 % Nhe 20
_| Capchéng Tir 2 % dén nhd hon 3 % Trung binh 40
xodn T 2 % dén nhd hon 4 % Nghiém trong 60
T 4 % dén nhd-hon 5% R4t nghiém trong | 80
Tir 5 % v 16m hon | Phailogibs | 100
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6.3.2 Tinh to&n xidc d[nh dé giam ddu dwéng kinh cép thie té va dwec tinh bang phin trim so
véi dwérng kinh cap danh nghia

Db gidm déu drrdng kinh tinh bang phan trdm so véi duwdng kinh danh nghta clia cép dwge tinh theo
céng thire:
[(Crer — dm)/]x100 (%) (1)
Trong 66
drer 13 durdrng kinh tham chiéu;
dm (4 dudng kF_nh d:ra duogc;
d la dwing kinh danh ngh.Ta.

VI DU 1: Vé&icdp dudrng Kinh 40 6 x 36-IWRC, duéng kinh tham chidu 41,2 va Swéng kinh do deoc 39,5 mm
khi kidm tra, 86 gidm dudng kinh tinh bing phén tram la:

[(41,2 = 39,5)/40x100 = 4,25 %
CHU THICH 1: Tir Bang 5. mirc d nghlém trong vé gidm adu dudng kinh 14 20 % (lire (4 nhe).

CHUQ THICH 2: Tiéu chi loai ba cap dat @&n khi d8 glam Sudrng kinh so vé&i dwing kinh tham chidu bAng 7,5 % so véi durdmg
kinh danh nghta, téc 14 3 mm, Trong tredng hop nay, dudng kinh dat tidu chi loai bd khi do duge 12 38,2 mm,

VI DY 2: Vi cép nhur trén, nhung 8o dwes 38,5 mm khi kidm tra, 46 gidm duréng kinh tinh bang phan tram 1a:
[(41,2 - 38,5)/40]x100 = 6,75 %

CHU THICH 3: Tir Bang 5, mirc 83 nghigm frong vé gidm ddu duréng kinh 14 80 % (ttrc 14 rdt nghiém trong).

6.3.3 GIdm cyc by dwirng kinh cap

N&u c6 giam dwdng kinh cyc b rd rang, nhw do sy hw hdng cua 181 cép, thi cap phai dugc loai bd (vi
du v& gidm dudng kinh lién quan dén c4c tao cdp bj ldn xem Hinh B.3).

6.4 S gay dirt tao cap

Néu ¢é s gdy 40t hoan toan tac cap, phéi 13p tirc foai bd cép.

6.5 Anmeén
Tiéu chi loai bo cap va cac mire 8& nghiém trong do an mén cho trong Bang 6.

Khi danh gia gi&i han an mdn, quan trong Ia phai phan-biét sy khac nhau gilra an mdn céac soi va sy
an mén trén bé& mat cép lién quan dén vigc & xy héa cia céc vt la.

Dohdé, trude khi thye hién viéc ddnh gia, doan cap chuin bj kiém tra phai dwec lau chai sach. Phai
tranh viéc s dyung cac chét ty riva.
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Bang 6 — Tiéu chi loal hd do &n mon va cac mire d§ nghiém treng

Dang &n mén Trang théi Mive 46 nghidm trong

An mén C6 cé4c ddu hieu 6 xy héa bé mit nhung b thé lau Khong dang k& -0 %
bén ngoal" chdi sach
B& mat soi khi cham cam thdy nham Nghiém trong ~ 60 %°
B4 mit 8¢l rd ning va céc s¢l ching® Phil logl bo - 100 %
An mén Cé déu hidu quan sit dwge t& rang caa dn man Phdi logi b
bén trong® bép trong = nghia |4 cic manh v& do &n mon nhd ‘ ho#c :
| ra tir céc rdnh gita céc tao cép bén ngodl’ theo nhan xét clia ngudicéd

| . : thdm quyén, c6 thé thuc hign |
kiém tra phla trong c4p theo
quy trinh mo t4 trong Phy lyc C

An modn ma sét | Qua trinh &n mon ma sat lién quan dén viéc l4y @i | Sy bidu hign cda dic tinh nay
c4c hat tinh thd thép tir c4c s¢i do cdc soi va tao khd | cin dwee nghignciru tiép thém
lign tyc ¢ xat \.:o'i nhau va sau dé bj 6 xy héava tao | va ndu c6 bat ky diu higu nghi
nén cac manh v& do An mon tir phia trong, biu hién | ngéd ndo v& mic 49 nghiém
dudi dang bt khd twong ty nhw phin dd. trong clia chang thl cap phai
dwrgc loai bd (100 %)

® Xem vi dy Hinh B.11 v& B.12. V& si tién tridn clia &n mon bén ngoai cap xem Phy lyc H. -

Vi cac trang thai trung gian khagc, phai danh gia theo mire d nghiém trong cda ching {tuc & muic dé
anh hwdng 1&n hidu (ng tdng hep).

© Sy 8 xy hda clia cac s¢i ma kém co thd gay nhdm bé mat cap, nhing trang théi tdng thé co thé khong
nguy hiém nhw s@i khéng ma kém. Trong cac trrong hop nay, ngudi kidm tra co thé xem xét 4p dyng
mirc anh hwdng cla chang Ién hiéu ing tdng hop thdp hon so véi bang nay.

¢ Xem vl dy Hinh B.19.

Viéc danh gia 4n mon bén trong cé tinh chi quan, tuy nhién néu co bat ky nghi'ng® nao vé sy nguy h:ém
clia sir 3n mon ben trong nao d6.thi phai loai bd cap.

CHU THICH: Sy gidm dudng Kinh cap cb thé cd nguyén nhén tir in mdn bén trong hoiic mai mdn.

6.6 Bién dang va hw héng
6.6.1 Quy djnh chung

Sy sai l&ch hinh dang nhin thdy dwoc clia cap sovéi binh thudng duee goi 1a bién dang. Nguyén nhan
do sv phan bd rng suét khdng déu trong cdp & nhiing ving bién dang, thwéng 1a cuc bé.

Bién dang va htr hdng cb thd ty bidu hién theo nhidu cach va tidu chi loai bé déi véi nhidu truong hop
chung cho trong cac didu 6.6.2 dén 6.6.10.

Cép duoc cho 14 & trang thai nguy hiém phai duoc loai bé ngay.
6.6.2 Sw lrgn séng

Phai loai bd cap, & bat ky trang thai nao, néu tdn tai mt trong cac trang thai sau (xem Hinh 8):
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a) & nhirng phdn cap thang, khdng bao gi¥ di qua hodc & gan puly hay cubn vao tang, khe hé gira
canh thang va dwdng xodn bing hoic Ién hon (1/3) d;

b) & nhirng doan cép di qua puly hodic cubn vao tang, khe hé gitra canh thdng va dudng xodn >8ng
hodc Ién hon (1/10) d.

CHU DAN
«d dudng kinh danh nghla cla cap
¢ khe hd
Hinh 8 — Sy lwgn séng cla cap

CHU THICH: VI dy v& sy ltrgn sdng clia eap xem Hinh B.8.

6.6.3 Phéng cip

Phai loai bd ngay ¢ap bj phdng, bién dang kidu 1dng @&n hodic gid ca (xem Hinh B.9), hosc néu cho
réng phan cap con lai vin sl dyng dwec thi phan bj phdng phai dwoc loai bé.

6.6.4 Loi hodc tao cap bj nhd ra hoic bj bép méo

Phai loai bd ngay cap ¢é 16i hodc tao bj 18i ra ho#ic bj bép méo (xem Hinh B.2 va B.4), hoiic néu cho
rdng phan ¢4p cdn lai van sl dung duge thi phan bj phdng phai duoc loai bd.

CHU THICH: Pay Id mét dang dic biét clia phdng cap kiéu dén Idng hoac gid ¢, trong @6 sw mét can bing cap
duoc dac treng b sy nhd ra cla 181 hoie s¢i trung tam ra cac tao ngodi hodc sy nhd ra cla cac tao ngoai hodc
cac tao clia phan 15t cap.

6.6.5 Cac s¢inhd ra ¢é tinh 13p lai

Cép véi cac sgi nhd ra, thudng xuét hién thanh tirng nhém & phia ngwoc lai voi phia tiép xtc v&i 1anh
puly phai dwgc loai bd ngay (xem Hinh B.1).

CHU THICH: DAu higu ciia mdt sqi xodn tir 18i cap nhd ra giira cac tao ngoai cb thé khdng phai Ia 1y do loal ba ¢ép, véi didu
kién ¢6 thé loai bd né hodc né khdng cdn 1r& cac thanh phén khéc clia cdp trong qua trink 1am viéc.

6.6.6 Tang cyuc bd Awdng kinh cap

Trong qué trinh 1am viéc, néu dudng kinh cdp ting 2 5 % v&i cap 16i thép hodic 2 10 % véi cap 16i soi
thi phai tim hidu nguyén nhan va xem xét loai bd ¢ap (xem Hinh B.18).
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CHU THICH: Vigc tang duwdng kinh cp co thd dnh huéng I8n chidu dai twong adi cla cdp, véi nguyén nhan ¢ thé 13 sy
phédng lén clia I8i s0i tw nhién do hip thy hai 4m qua mic Iam mét can bing cac tao ngoai din dén sy dinh hwéng cic tao
khdng ddng.

6.6.7 Mt phin cap bj bep

Céc phan cap bj bep kr;i chéy qua puly ¢6 kha n@ing 1am cap hdng nhanh hon va thé hién qua céc soi
at. Trong cac trwdng hop nay, tly thude vao mirc dé bep & danh gid loai bé cap.

Céc phin cap bep trong cac thiét bj nang tiéu chudn c6 thd phai chju mlc &n mon cao hon so véi cac
phan cap khéng bi dnh hudng, nhat 14 khi cac tac ngoai bj md ra va cho phép hoi &m tham nhap. Néu
gilr lai @é st dung thi phai kiém tra thudng xuyén hon, néu khong thl phai xem xét loai bé cap.

Véi cac doan cép bi bep do nguyén nhan cubn nhidu lop lén tang cé kha ndng khdng phai loai bd khi,
xem xét s8 soi dit lién quan dén bep cap khdng vuot qua gia tri cho trong Bang 3 va Bang 4.

Hinh B.5 va B.18 minh hoa hai kidu bep c4p khac nhau.

6.6.8 Cap b] xoén vin hoic ¢é vong thét
Phéi loai b ngay cap bj xodn van hodc 6 vang thét (xem Hinh B.6, B.7 va B.17).

CHU THICH: V3n xoén hojc véng that 4 kidu bién dang t2o ra b7 phln cong cla cap khi bl thét lai va khang cho phep xoay
quanh truc cia nd, Sy mat can biing cia buwdc bén xult hign 18 nguyén nhan gy mon qua moe va trong trurdng hop nghigm
trong, cdp bi bién dang d&n muc [am cho 44 bén chi con [al rit nhd.

6.6.9 Udn cap

Cac phan cép bj udn nghiém trong di qua puly thueong héng nhanh va thé hién qua céc sQi dit. Trong
c4c trudng hop nay phdi loai bd cap ngay.

Néu mirc 84 ubn khdng duoc danh gia 1& nghiém trong va cép véin sl dung thi phai kiém tra thuong
xuyén hon, néu khéng thl phdi xem xét loai b cap.

CHU THICH: Ubn 13 kidu bién dang géc clia cép do cac dnh hwdng tir ban ngoai.

Vige danh gia cap ¢é bj ubn nghiém trong hay khéng 14 mang tinh chil quan. Néu co nép gép & phia
nén cla phan bj uén thi co thd coi la nghiém trong, khdng phy thude ¢ap 6 chay qua puly hay khong.
6.6.10 Hw héng do nhiét hodc hé quang dign

Cap khong 1am viéc binh thudng & nhiét dd cao, nhwng phai chju dnh hudng nhiét d4c biét cao, ¢6 thé
nhan biét tlr bén ngoai bing sw d8i mau s¢i thép do nhiét va/hodc sy hao hyt dang k& mé béi tron trén
cap thi phai loai bd cép ngay. -

N&u hai hodc nhiéu hon hai s¢i bj anh hudng cyuc bd do hé quang dién, nhu do sw nbi gt khang dang
clia day han, thi phdi loai bd cap. Diéu nay.co thé xudt hién tai didm noi dong dién di vao hoac di ra
khdi cap.
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Phy lyc A
(tham khao)

Cac viing quan trong yéu cu kiém tra @ic biét chit cha

CHU DAN:;

1 cac doan cap cubn trén tang tai vi trl tai duoc nang I&n va cac doan khac chiu co sat I6n nhét (thwdng & vi tri
géc nghiéng cép idn nhit)

2 (c4c) doan cap di vao cum puly méc khi 13i Gugre nang len.
3 céc doan cdp trrc tidp tigp xic véi puly cdn blng, dic bist tai didm cubn cap vao.
Hinh A.1 - Cap cubn mét 1op
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CHU DAN:
1 ving cap chéo va cac doan cap chiu cg sat Ién nhat (thwirng & vi trl goc nghiéng ¢ép I6n nhét)
2 doan cAp di vao puly ddi hwdng trén khi ti dwee nang lén.

3 (cac) doan cép di vao cum puly moc khi tai dwee nang 1&n.

Hinh A.2 - Cap cuén nhidu lop
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Phylyc B
(tham khao)

Céac dang hw héng dién hinh

Bang B.1 cho cac khuyét tat c6 thé xudt hién va tigu chi loai bé twong Gng. Cac Hinh B.1 dén Hinh
B.19 ¢cho c4c vi dy dién hinh v& méi khuyét tat.

Bang B.1~- Céc khuyét tat xuéit hién trong cap

Hinh P Khuyéttat - _ Didu -khoén tham chiéu
B.1 Si nhé ra | 6.6.5
B.2 L&i nhd ra~cép cubn mbtlop 6.6.4
- B3 Giam cuyc bd dwdng kinh cap (lin tao cap) 6.3
l B.4 Tao cép nhd ra/bj bép méo 6.6.4
| B.S Phin cip bibep 6.6.7
B.6 C4p bj xodn van (duong) 6.6.8
- B7 Cdp bj xodn vin (am) 6.6.8
B.8 Sy lwgn séng 6.68.2
i B.9 Cé;:; bj phdng 2 6.6.3
i B.10 Mon bén ngoai | 53.1,Bang1vaE.2
B.11 An mon bén ngoai 8.5
' B.12 Hinh B.11 phéng to 6.5
| B.13 DUt soi ving [3i 8.2 -:
B.14 Bt sc.:ri vung 1ém ] 6.2
B.156 C4p bén trong nhd ra (v cap chdng xodn) .4 c)
I‘ B.16 Tang cyc bd dwang kinh cap do bién dang 161 | 6.6.6
‘L B.17 Cap bj xoén van 6.6.8
3 B.18 | Phan cap bj bep 6.6.7
’ B.19 An mén bén trong 6.5 |
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Hinh B.7 - Cap bj x0&n vin {am)

Hinh B.9 - Cap bj phéng
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Hinh B.10 — Mon bén ngoai

40

Hinh B.11 — An mdn bén ngoai
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Hinh B.13 — Dt s¢i ving 151
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Hinh B.15 — C&p bén trong nhé ra véi cap chéng xodn
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Hinh B.16 - TAng cyc bd dwdng kinh cdp do bién dang 151

T

=

Hinh B.17 - Cap bj x0én vin
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Hinh B.19 - An mdn bén trong
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Phulyc C
(tham khao)

Kiém tra bén trong cap

C.4 Quy dinh chung .

Khi nguwdi ¢6 thAm quyén quyét dinh réng phai kiém tra phia trong cdp dang s dung thi phai thyc hién
voi sw cin trong dc bidt dé trdnh hw hdng hodc/va bién dang du cap. Trong thyic té, s& d& thyc hién
hon néu cép dugc dat nﬁm trén san so véi khi n6 treo trong khong khi.

Khoéng phai 14t c3 céc loai véfhoac kich c& c4p c6 thd m& hoan toan @& cha phép @4nh gia trang thai
bén trong cla cap.

<Néu dwoc tién hanh, thdng thvong gidi han & doan cdp ma bdng chirng quan sat tao ra nghi ngé vé
trang thai bén trong clia cap va cin tién hanh khi cép khong chiu mét e cang nio.

CHU THICH: Kinh nghiém vé& sy hw hdng.cp ¢b thd nhan duge tir viée kidm tra chi tibt cap 3 bj logi bd sau khi si¥ dung,
bao gém théo rl ra tirng soi v d& 10 cac b phén bin trong ma khdng thd thdy dwoc khi kidm tra cap dang st dung. D8i khi
viéc ndy cho thiy nhirng trgng thél nghidm trong so v&i khi kidm tra dinh ky bAng quan sat, tham chi 8én mic a9 sdp xdy ra
dirt cap.

C.2 Quy trinh kiém tra

C.21 Kiémtratdng thé cap

Gén chat hai tay kep vao cap [xem Hinh C.1 a)] va ghi lai vj tri cla ching. Miéng kep phai:

a) c6 kich thwée thich hop dé kep cap ma khéng 1am cap bin dang, va

b) lam t& vat liu cho pheép cap cb thé m& ma khong bi trwot va 1am hw hdng cép.

Dé hd trg qua trinh nay, miéng kep ¢d thé két hgp-véi I&p 161, chang han béng da.

Quay tay kep nguoc chiéu xodn cap sao cho céc tao ngodi-tach r&i khdi Ii hodic sgi trung tam Gé mé
cap. Dam bdo rdng céac tao cap khong bj dich chuyén qua nhidu.

Khi cap da m& mét chit, mdt cdng cy nhd, chang han dli cht T (dugc slra tir tua vit), cd thé sl dung
@& Yozi bd m& va cac manh vyn che khudt tAm quan sat phia trong cap.

Phai quan sat nhing diéu sau:

- muc 49 &n mon;

- sw khong déu clia cac soi (do ap lyc hoéc mon)

- cac sgi dit & céc I&p ngodi va trong lbl cap hoéc soi trung tAm (thudng khdng d& thiy);
- trang thai bdi tron phia trong cap

Béi tron phai dugc thire hién ta: doan cép m& truérc khi dong {ai.
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Tay kep phai xoay vé&i luc vira phdi dé déng cap va dam bdo dung vi tri cla cac tao ngeai quanh
16i hoac sgi trung tam. Thudng bat budc phai dwa tay kep trd lai vi tri gibng nhu trwée khi bat dau.
m& cap.

Sau khi thao kep, nhung tridc khi cho phép can tryc van hanh binh thwéng, cép phai dwgc bbi tron
ving 1&n can noi vira thyc hidn kidm tra cap.

C.2.2 Kidm tra cap tai vj tri gin ddu cé dinh cap

Tai nhikng vi tri ndy, chi cAn dung mét tay kep 12 @ do cé hé thdng neo d4u cap hodc c6 thé ding mot
thanh d3t thich hop dé chan dAu cap; tay kep nay thdng chi @& dam bdo phan bén ngodi cap khéng bi
di chuyén [xem Hinh C.1 b)).

Viée kidm tra phai tién hanh nhw C.2.1.

a) & nhirng doan cap lién tuc (khéng b lwc ¢ing)
Hinh C.1 — Kiém tra bén trong cap
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b) & doan ngay sat vj tri ¢d dijnh dau cap (khéng bj lyc cing)

Hinh C.1 (két thuc)

47



TCVN 10837:2015

Phy luc D
(tham khao)

Céc vi dy dién hinh v bi&n ban kiém tra

D.1 Bién ban don &

Can tryc xem xét: . ' Cép 4p dung:

serediisenia s

Thong tin chi tiét Cap: ..coevveeveeereeeeeeiieee,
Tén throng hidu (néu bidt): ....................
Buéng kinh danh nghTa': .................. mm
HEDEAL v nis g s S s
Léi cap® IWRC _FC WSC

M3t ngodi s¢i*:  Khéng ma kém/ma

Chiéu va kidu bén®; (Phdl) sZ 22 2Z (Tra) 28 sS S

S s¢i dirt nhin thdy cho phép & I6p ngoai: ....... trén oan Bdva ...... tr&n doan 30d

Budng kinh tham chidu: .................. mm

D6 gidm dudng kinh cho phép so voi dudng kinh tham chidu: ............ mm

Ngay p st .................. Ngayloaibd .................

ol Huhdng . |

86 soi gﬁquan get . Dudng kinh An [ ahosc bign Pénh gi
| duee p ngoai man dang ] tng thé, toc
| Mirc 6 T Giam . o 2 fmive

Trén chid . : frén nghiém
| ea | nahiem | Buong | thweté | ooy | mgcas | Mucas | = cdp | trong®tdng
| irong kinh 6o 80 VoI nghiém | nghiégm | nghiém n hop tai vi trl
| 1 duge, tham wong® | trong® | trong® ! chét p 12l vi
. 6d | 30d | 6d | 304 | mm | chibu, chi dinh
L mm I
! l
! e

-Céc quan sat khac/ Nhan xét

Ngay thie hién {chu ky/gid/ngay/thang/mam, v.v. ) .,
NGAY KiBm 1ra: c.ooovveerierieennnns
Tén (d4u) cla ngudi co thAdm quydn: ..o.oooeceevran .. e Tén (chG ky) ..o

2 Panh dAu trong (rng véi cap st dung.
® M ta mirc 49 hu hdng: nhe, trung:binh, nghiém trong, rit nghiém treng hodc phai loai bd.
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Phuluc E
{tham khaa).

Théng tin hiru ich v& hw hidng cép va tidu chi loal bd

E.1 Céac sgi dot

a) Téng quét ~ phan bd nglu nhin
Trwéng hgp cdp mét iép {vll dy:cap 6 hodc 8 tao} va cap bén song song chay qua puly thép, cac sei
dit thwedng xuét hién ngau nhi&n doc theo cap tai céc vi tri 18i trén tao, tic la tai mat ngodi cla cac
tao |&p ngodi. Théng thudng, cac sqi At nay lién quan dén nhirng khu viec bi mai mon tir bén

ngoai.

Dbi vai cp chbng x0&n, ¢6 khd nang sb I&n céc sgi dirt xuét hién bén trong va khé phét hién khi
kiém tra bing quan sét. Vi Iy do @6, sé s¢i 8t cho phép khi quan sat abi véi loai cap nay duec fay
bé hon so vé&i cap cubn mét 1op hoic cdp bén song song. Céc Bang 3 va Béng 4 phén énh céc yéu
té nay. -
D6i véi nhitng ng dyung ma dang hw hdng chil yéu 14 mdi udn, cac s¢i dit bat dau xult hién sau
mét s8 chu trinh 1am viéc nhét dinh, Tuy nhién, sb s¢i dit tang nhanh theo théi glan, do 4 khuyén
c4o phai kidm tra dinh ki cAn than va ghi lai s6 sgi dit phét hién duec 1am co s& aé thidt 1ap tée 4o
ting s6 sqi dit. Tién A& ndy s& dugc s dung aé dwa ra ngay kiém tra djnh ky ké tiép.

b) Vung cép chéo (khi cuén nhidu 1&p)
Déi voi céc thiét bj cubn nhidu 1op cap trén tang, cb thé dy doén trirde ring dang hu hdng chinhi sé
1a 8t s0i va bién dang & céac ving cap chéo. Két qua kiém tra va kinh nghiém chi ra rdng kha nang
1am viéc cha cép cb thé gidm manh & nhing vi tri nay, so véi cap & nhirng doan chi chay qua puly,
c4c viing nay trd thanh tiéu didm cin cha ¥ cGa ngudi co thdm quyén trong qué trinh kidm tra dinh
ky cap.

c) Bxirt sqicuc bd
That kho d& dua ra con sé chinh xac vé sb sgi dit cho phép khi ching xay ra cyc bd hosc tap trung
tai mot tao nao @b, Trong mét sb trrdmg hep, cac sgi At cyc bd cd thé idp lai theo méi bude xcén,
thréng bat 6du & cdc viing bj mai mon cuc bd. Khi 86, s8 soi dit cho phép duwgc ngwdi cé tham
quyén quyét dinh, nhwng khdng nhd hon sé liéu cho trong Bang 3 va Bang 4.

d) Bt sgi viing lun
Pt soi vung 18m cé thé 12 bidu hién ca hw hdng bén trong cap, do d6 ¢in kidm tra chi tiét doan

cap nay. Dac bigt véi cdp kich thuée nhd, dang dat s¢i nay thinh thodng bj 1§ ra khi r&i cap khoi vi
tri thdng thuong clia no va udn cong cap ma khdng <o lwe cang nao. Néu ¢ nhiéu hon ho3c bing
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hai soi dirt trén mat bude bén thi cé thé dy doan 12 13 hojic soi tam cap khdng con hd tro day dd
cho céc tao cap bén ngoai.

E.2 Giam dwong kinh cap

Viéc; gidm duwdng Kinh odp ¢d thé do nhidu Iy do, mét trong chiing 1a mén. N6 c6 thé thujc dang phan
bé nglu nhién hodic cuc b va thuwdng do sy tiép xuc clia cap voi puly hodic tang hogc do dp lwe cla
cap véi cap, do g6 cb thé dy doan xuét hién tai cac viing cap chéo khi cap réi doc tang. C6 thé mon
adu doc theo hodic xung quanh cap, hodc cé thé xuét hién doc theo mét phia cla cép. Néu mén khéng
déu, nguyén nhén can xac dinh chéc chén va néu c6 thé, phai tién hanh khic phuc.

. M6t lwgng mon rd rét thu&ng thdy & nhirng doan cap tiép xUc v&i ranh puly va tang khi tai nang dwec
gia téc hodc giam téc.

B&i tron khong di hodic khéng ddng va su ¢b mét ctia bui va hat mai cling anh hudng Ién téc 49 mon.
Ngoai cac dang hu hong nhin thiy ré rang nhw md ta trén day (trong didu nay), cép cling ¢ thé gidm
dwdng kinh vi mt hay mdt sé co khi bén trong sau day:

a) mon bén trong va day 18i 1dm; |

b) mén bén trong do ma sat gita cac tac cap canh nhau va cac sqi trong cap, ddc biét khi ching
bi uén;

¢) s hu hdng cua I5i s@i hodc dut gay I8 thép;

d) @t gay clia cAc I&p phia trong clia tao adi voi cap chéng xoén.

Vi vide tidt dign thép cua cap gidm do bi mon, a6 bdn cua c4p giam.

E.3 Anmoén

An mdn xuét hién, déc biét 1a & mdi trwdng bidn va & nhidm cdng nghiép, khdng nhing 1am gidm
dd bén cap do giam tiét dién thép clia cap ma con fam ting sy phé hly mdi do ching 1am bé mét tr&
nén khdng déu, 1am lan truyén céc vét nirt. Sy &n mon nghiém trong cling co thé lam gidm @ @an héi
clacap.

An mén bén trong khé phét hién hon so véi bén ngoai, nhung ching thudng xdy ra cing nhau, mac du
diéu nay khdng phai ludn rd rang tir viéc kiém tra cap béng quan sat. Néu nghi ngd, cap phai duec
kidm tra phia trong boiTigwdi cd thani quyén, mic di thdng thudng ¢6 thé rét khé thwe hién.

E4 Bién dang va hw hong
ayrBy lwgn song o |

Sy iwon séng 13 bién dang, trong d6 duéng tdm doc cap bj bién thanh dang dwéng xodn é¢ cd trong
diéu kién chiu hodc khéng chiu tai. DU khéng géy ra gidm bén rd rang nhung ¢é thé thuc day viéc
tao nén céc irng suit bat thudng, [am tang cac kidu mon la va sém dGt s¢i. Néu nghiém trong, no
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¢4 thé 3nh hudng I&n tinh trang clia cA¢ thist bi li8n quan d&n cAp, nhw sw chiu t4i ca puly, rank
puly, d&n huéng cép va tang cAp.

b) Phéng cép :
Phéng cdp kidu I&ng dén hojc gid c4, ctng dugc goi 13 kidu *1dng chim" do sy sai khac chidu dai
gitra 18i cAp va cac tao cap bén ngoai. Nhidu co khi khac nhau c6 thé tao ra kidu bién dang nay.
Vi du, ndu cap chay qua puly hodc cubn I8n tang v&i géc lch idn, né sé& tidp xuc trirde tidn'vei g&
puly hoc thanh ranh ¢ap va sau d6 méi lin xudng ddy ranh. TAc dong ndy sé thao cac tao cap
ngoai v&i mirc A6 cao hon trong 18i, tao nén s\ khéc biét v8 chiu dai clia cédc bd phan nay.
Khi ¢ap di qua cac ré'ml'; bé, ftre 14 ban kinh cong cla ranh cap qué bé, cap sé bj nén lai. Viéc gidm

dwémg kinh nay ddng thoi din dén tang chidu dai ¢ap. Khi céc tao cap & I¢p ngodi bj nén nhidu
“hon va tang chidu dai nhidu hon so véi 16i cap, 1am phat sinh sy khac bigt vé chidu dai cla cac bd

phan nay.
Trong cA hal trvérng hop, cac puly va tang d8u cé kha ning 1dm dich chuyén cac tao ngodi va dén
sy khac biét chidu dai ndy v& mét chd trong hé thédng puly, noi 46 s& xult hign phdng cap kiéu ¥ng.
¢) L6i hodc tao cap bj nhé ra
Pac tinh ndy 1 mét dang déng biét cia phdng cap kidu 1dng d&n hosic gid c&, trong dé s mét can
bing dwec bidu hién théng qua st nhd ra ngoai clia 16i hodc s¢i trung tam abl v&i cdp chbng xoén,
sy nhé ra gilra cac tao ngoai, cha cdc tao ngodi khdi cap hodc cac tao trong nhé ra khai I&i.
d) S¢ibjnhdra '
Khi xuét hién cac soi nhd ra, cac soi nhat dinh hodc nhém céc soi trdi 18n khdi cap, théng thuong &
phia déi dién phin tidp x¢ véi ranh puly, mang tinh chu ky.
e} Tang dwing kinh cap

Dac tinh nay thwong lign quan dén sy thay @di trang thai cla 16i cap, ching han nhu 18i bj nhao do
hap thy hoi Am hodic do tich ty cAc manh vun do &n moén phia trong cép.

f) Doan ¢cap bj bep
Phan ¢ép bj bep, khi chay qua puly £8 rit nhanh bj hdng, thé hién qua céc $¢i dut va ¢b kha ning
.am hdng puly.

g) Hong do nhiét hodc tia I0ra dién
Phan c4p chiu dnh hudng nhidt qué I&n déi khi dugc phat hign thdng qua sy thay déi mau cép,
<ching han nhw hidu trng “xanh héa”.

h) Gidm & dan hdi

Trong cac hoan cinh nhit dinh, théng thudng lién quan dé&n mbi treedmg 1am viée, cap c6 thé bj gidm
@ang ké a4 aan hdi lam cho né khéng con thich hop a8 tiép tuc st dung.
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pac tinh ndy thuéng khé phat hign, cé thé fién quan 8én:
1) s gidm dudng kinh cép;

2) sy tang chidu dai cép;

3) sy thidu khe h& gilra cac tao cdp hodc/va gitra cac sgi;

4) sir xudt hién clia bot 38 min tai cac ranh gilra cac tac cap hodc/va gilra cac soi (goi ¥ dén sy
g#&m mon cap);

5) sy clrng hda rd rét clia c&p khi x& Iy va sy gidm duong kinh ¢ép fién quan 6&n sw mon 16 rang
clia cac sgi riéng 18, méc du c6 thé chira nhin thdy sgi dut.
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PhulycF - .
(tham khao)

Dénh gi4 anh huéng tdng hep cla trang thai cép va
mdr¢ dd nghiém trong — Mét phwong phap

F.1 Quy dinh chung

MZc du.sb soi dt 12 nguyén nhan chung @ loai bd c4p, nhung sy hu hang thudng do 18 hop cla
nhidu yéu td. Vi dy, cép cq thé vira bj At soi va bj mén déu do chay qua puly nhitu 1an 13p di 13p lai,
trong cling th&i diém né bj &n mdn do lam viée tai mdi trwéng bién. Trong cac trudng hop nay nguéfl ch
thdm quyén phai:

a) tinh dén cac dang hw hdng khac nhau, 8¢ biét khi chiing xuét hién & cling mét vi tri trén cdp:
b) tién hanh d4nh gi4 toan bd “dnh hudng téng hop” clia cac dang hu hdng khae nhau;

c) quydt dinh lidu cap c6 cdn an toan dé git» lai hay khong, néu cd thi c6 cin chd y gi vé viéc kiém tra
lai hay s(ra d8i tiéu chi loai bd ¢ap hay khong; '

Mbt phuong phap d& xac dinh anh hudng tdng hop:

d) kiém tra cép va ghi lai dang hu hdng va dg Ian cla chung adi vei tirng dang riéng biéf, tire 1a sé sqi
Alrt trén chidu dai 8 d, 46 gidm dudng kinh cap bing mm va mirc a4 &n mon;

e) v&i méi loai hw hdng nay, mirc 49 nghiém trong va thé hién hogc béng phn tram tuong ng véi tiéu
chi loai ba, ching han ndu tim thdy sé s¢i dit bing 40 % so véi gia tri cho phép g v&i mot tiéu
chi loai bé cu thé, nb dwoc thé hién véi mire 85 40 % so véi khi logi bd, hodc thd hién bang 101, tirc
1a cac mirc 88 nhe, trung binh, nghiém trong, rat nghiém trong va phdi logi bo.

f) céng lai v&i nhau cac mirc d¢ nghiém trong tai cac vi tri @3 chon, chi khi ching xudt hién trén cling vi
tri va thé hién mire nghiém trong nhw tdng hop gia tri phdn tram, hoic tién hanh @anh gia mic dd
tdng hop va thé hién bang I, tire 18 cAc me dd nhe, trung binh, nghiém trong, r&t nghiém trong va
phaéi loai bd.

CHU THICH 1: Phuong phap danh gia "anh huéng 1dng hop™ cho trong didu khodn nay gid dinh rdng hir hong xut hién tang
dAn, tir 1ty hodic A0t ngodt. Néu két qua clia mirc 40 tdng hep It nhidu chia d&u cho hai hodc ba dang hw hdng chung (vi dy 40%
do @irt sgi vA 40 % do gidm duwdng kinh) thi ¢4 thd dugc coi 12 khdng nguy hidm bing khi chi cé mét dang hur héng xut hign
trén doan cap 6 (vi dy 80 % do dirt soi, co chat it gidm durdmg kinh va an mon).

CHU THICH 2: Murc 8 abl vérl sy gidm ddu dudng kinh cap khdng &p dyng cho cac doan cap cudn [&n tang nhiéu I6p va
chiu hu hdng dang bj chén va lidn quan dén bién dang/dint cic sei, ching han nhir & cac ving cép chéo.

e

CHU THICH 3: Phuong phap Ganh gia "dnh hudng tdng hap” trong didu khodn nay 68 xult mot cch tiép can don gidn ¢&
@anh gia trang thai 1dng thé clia doan cap nhét dinh. Cac phurong phap dugrc chip nhan twong duong co thd s& dwge phat
tridén va ap dung thyc 1& bdi ngudi c6 thim quyén theo kinh nghiém thu duge tir vigc xem xét cap cung loai, lam vige & céc
cin tryc trong .

54



TCVN 10837:2015

F.3 Céacvidy

Sau day 1 4 vi dy d& giup hidu téch thire 4p dyng phwong phap “anh hwdng tdng hop”.

vi DY 1: Cap dueng kinh 22 mm, 6x36 WS-IWRC sZ trong co cu nang ti clia cdu tryc (ché dg 1am viéc M4) va
cubn 18n tang 1 1op.

Tir Bang 3, s soi dirt t6i han bao hi¢u phdi logi bd cap 1a 9 trén chiku dai 6 d va 18 trén chiéu dai 30 d. Do &6,
néu tim thdy hal si diet trén chidu dai 6 d (va khong qué 18 trén chidu dai 30 d) thi n6 sé trong duong mirc
nghiém trong 20 %.

Tl Bang 5, 4§ gidm dudng kinh t&i han (gidm ddu) so voi dudrng kinh tham chidu 12 7,5 % I4n dudng kinh
danh nghta cla cap, te 144,65 mm, Do @6, néu dudng kinh tham chiéu 14 22,6 mm va duwdng kinh do dugc ia
2186 mm thi d6 gidm duwdng kinh, tinh bing- phdn tr3m so v&i dwéng kinh danh nghla fa
((22,6 - 21,8)/22]x100 = 3,6 %. Tir Bang 5, didu nay twong drong véi mic nghidm trong 20 %. -

V1 thé, néu hai dang hu hdng trén xuét hién & cing vi trl trén cap thl ching ¢ thé tdng hop lai va mirc 49 nghiém
trong 13 40 %.

Vi DY 2: Cap duéng Kinh 22 mm, 18x7 WSC sZ trong co cAu nang tai cia cAu trye (ché a6 1am viee Ma) va
cubn 1&n tang 1 1&p.

Tir Bang 4, sb si dit téi han bao hiéu phai loai bd cap 14 2 trén chidu dai 6d va 4 trén chidu dai 30d. Do @6, néy
tim thdy 1 sei dirt trén chidu dai 6d (va khdng qua 4 trén chiéu dai 30d) thi né s& twong dueng mire nghiém trong
50 %.

TU Bang 5. d¢ gidm duéng Kinh t¢i han (gidm déu) so voi duong kinh tham chidu 12 5 % 1an dudng Kinh
danh nghla clia c4p, trc 3 1,10 mm. Do @6, ndu dudng kinh tham chiéu 4 22,6 mm va dudng kinh do duoc
A 21,8 mm thi do gidm dwong kinh, thd hién bing % so voi duong kinh danh nghia 1a
[(22,6 - 21,8)/22]x100 = 3,6 %. Tir bang 5, diéu néy twang dwrong véi mle nghiém trong 60%,.

V1 thé, néu hai dang hur hdng trén xuét hién (’r cung vi trl trén cap thi chung ¢6 thé tdng hop Iai va mlrc dé nghiem
trong la 110 % (i 1a phdi logi bo).

vi DYy 3: Cép dudng kinh 22 mm, 6x25 F- IWRC 2Z trong co chu néng cdn cla can tryc banh xich (ché d¢ lam
viéc Md) va cudn 1én tang nhidu 16p:

Tir Bang 3, s& s¢ri durt i han & 16p ngoai tai ving cap chéo bao higu phai loai bd ¢ap 14 10 trén chiéu dai 6d. Do
46, néu tim théy 7 sgi qut trén chidu dai 6d tai vung cép chéo (va khéng qua 20 tren chidu dai 30d) thi n6 sé
trong duong mic nghlém trong 70 % {ngh:em trong).

Sy giam dwdng kinh ¢ap khdng dugc tinh cho viing cép chéo nén mirc nghigém trong tdng hop 14 70 %.

Vi DU 4: Cép duéng kinh 22 mm, 18x19 WSC zZ trong co cau nang tai cla cAn tryc ty hanh (ché dd 1am viec
M4) va cudn l&n tang nhiéu lép.

Tir Bang 4, sb sqi At 161 han & I&p ngoai tai ving cap chéo bao higu phai loal bd c4p 12 8 trén chidu dai 6 d. Do
46, néu tim thdy 4 si 4t trén chidu dai 6d tai vung cap chéo (va khdng qua 16 trén chidu dai 30 d) thl no sé
twong duong mie nghiém trong 50 % (trung binh).

Sy giam dwong kinh cap khong dugc tinh cho ving cap chéo nén mrc nghiém trong tdng herp 13 50 %.
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Bang F.1 — Céc vi dy v8 danh gia mirc nghiém trong

Mcrc nghlém trong abl vél tieng loai Mirc
. hw hdng riéng nghiém
% trong R
Vidy | C UM : _ tdng hop Ghi chu
B soi | Glam dwdng | An mdn bén
“ . Kinh® ngoai %
I
1 0 20 20 40 | Tiép tuc st dyng an toan
2 20 20 0 40 | Tiép tuc str dung an toan
3 20 20 1 60 Tiép tuc st dung an toan
4 - . - - I - Tang t‘én sb kiém tra
. dinh ky
5 40 40 0 80 Tg‘mg 1§n sé kiémtra
dinh ky
_ Xem xét loai bd cap néu
6 0 80 0 80 | gidm dudng Kinh chi yéu do
mon bén ngoai
Tang tn sb kidm tra dinh ky
4 80 0 0 2 (d&c biét 86i véi vide dit soi)
IE Tzing tAn sé kidm tra dinh ky
8 60 20 0 80 (Q4c biét @bi véi vide dit sori)
| va chudn bj thay cép
# Chitinh dén khi cap chay qua puly thép vathoZc cuén 1&n tang mét [&p.
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Phulyc G
{tham khao)

Vi dy vé tiét dién cap va s hidu chiing logi cap trong tng (RCN)
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Két chu: 6 x 36WS-IWRC Cap cudn mét lop

Két cAu: 6 x 25TS-IWRC Cap cubn mot iép
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Két chu: 8 x 19S-PWRC
Cép bén song song

RCN.04

Két chu: 8 x K26WS-IWRC
Cap cubn mot Iép v&i céc tao dugc nén chit

RCN.08

Két chu: 4 x K26WS

Cép cudn mdt 1&p/Cap chbng xodn véi céc tao
dwoc nén chit

4
55530

RCN.22

Két chu: 6 x K2BWS-IWRC
Cap cubn mét 1&p véi cac tao duge nén chit

| RCN.04

Két chu: 6 x K36WS-IWRC

Cép cudn mot 16p voi cac tao duge nén chit

| RCN.0S
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€0

Két chu: 8 x K26WS-PWRC
Cép bén song song vé&i céc tao duge nén chit

RCN.09

Két ciu: 8 x K19S-WSC hosc 19 x K198

C4p chéng x0én véi cac tao dwge nén chit

RCN.26

RCN.21

Két clu: K3 x 40
Cap cudn mét 16p duge ép chat/Cap chéng
xodn dwge ep chit :

RCN.22

Két clu: K4 x 40
Cép cudn mét 16p duoe ép chat/Cap chéng
xodn duoc ép chit

RCN.22




TCVN 10837:2015

Két chu: K3x 48
Cép cubn mét 1&p dwoe ép chit/Cap chbng
xodn duge ép chit

RCN.22

Két cAu: K4 x 48
Cép cubn mot [&p duwge ép chiv'Cép chéng

RCN.22

Két cdu: 17 x 7-FC
Cép chéng xoén

RCN.23-1

Két cdu: 18 x 7-WSC hodc 19 x 7
C4p chdng xoén

RCN.23-1

Két cau: 34(W) x 7-WSC hodc 35(W)x7
Cap chéng xodn

Y P
Y
*03¢ 03¢ ¢

®
g
»

®
()
-

-
-
®

o *

RCN.23-2

Két cau: 12 x P6:3 x Q24
Cap chéng xodn (ngoc trai)

il RCN.23-1




TCVN 10837:2015

Két clu: 39(W) x 7-WSC
Cép chéng xoan

RCN.23-3

Két chu: 39(W) x K7-WSC
Céap chéng xoan duoc nén chit véi cac

tao duwoe nén chit

) L]
S 4o ¥a¥sTa%a",, o7,
s '?&g&ﬂ?uguﬁ?!:'
Va%aTae o aTaval vog

| RCN.23-2

Két chu: 39(W) x K7-KWSC _
Cép chéng xodn v&i céc tao dwge nén

chat

\_J
Gl
XX

24V w

("]
Vatped
.‘Q. » ,‘:, - t‘.‘,'.
P 00305 90 qp

RCN.23-3
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Phuy luc H
(tham khao)

Hwéng din danh gid va xép hang mon bén ngoai

Hinh H.1 — B& mat bat diu bj 6 xy hoa, ¢é thé lau sach, mic d6 rit nhe —
Xé&p hang: 0 % so véi chun loai bo cap

Hinh H.2 — S¢i s& vao thdy nham, toan bd b& mat bj 6 xy hoa -
Xép hang: 20 % so v&i chuin loai bé cap

Nt s
oyt e

Hinh H.3 - B& mit soi bi anh hwdng nhidu do 6 xy héa —

Xép hang: 60 % so v&i chudn loai bo cap
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Hinh H.4 - B&'mjt ré niing va sl gin nh Idng ra, cé khe hé gliva céc sgi -
Phai loal bé ngay cap
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Thw myc tai ligu tham khao

(1] TCVN 8480-1 (ISO 4301-1), Cén truc — Phén loai theo ché db Iam viée — Phén 1: Quy djnh chung.
[2] TCVN 8242-1 (1ISO 4308-1), Cén truc ~ Tervng — Phén 1. Quy. djnh chung.

[3] TCVN 8855-1 (1SO 4308-1), Cén tryc v4 thiét b ndng - Chon cép — Phan 1: Yéu cdu chung.

[4] TCVN 8855-2 (1SO 4308-2), Cén tryc va thiét bj néing — Chon c4p — Phén 2: Ca';n tryc tw hanh - Hé

sé an toan.
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