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L&i néi dau

TCVN 12187-1:2017 hoan todn twong dwong véi EN 13451-1:2011 va Stra dbi 1:2016.

TCVN 12187-1:2017 do Trwong Dai hoc Thé duc Thé thao Bac Ninh bién soan, B$ Van hoéa, Thé thao
va Du lich @& nghi, Téng cuc Tiéu chuén Bo lwang Chét lugng tham dinh, Bo Khoa hoc va Cong nghé
céng bd.

B tiu chuén TCVN 12187 (EN 13451), Thiét bi bé boi, gdm phén sau:

TCVN 12187-1:2017 (EN 13451-1:2011+A1:2016), Phdn 1: Yéu céu an toan chung va phuong

phép thir,

BG tiéu chudn EN 13451 con céac phan sau:

EN 13451-2:2015 va EN 13451-2:2015/prA1:2017, Swimming pool equipment - Part 2: Additional
specific safety requirements and test methods for ladders, stepladders and handle bends;

EN 13451-3:2011+A3:2016, Swimming pool equipment - Part 3: Additional specific safety
requirements and test methods for inlets and outlets and water/air based water leisure features;

EN 13451-4:2014, Swimming pool equipment - Part 4: Additional specific safely requirements
and test methods for starling platforms;

EN 13451-5:2014, Swimming pool equipment - Part 5. Additional specific safety requirements
and test methods for lane lines and dividing line;

EN 13451-6:2001, Swimming pool equipment - Part 6. Additional specific safety requirements
and test methods for turning boards;

EN 13451-7:2001, Swimming poo! equipment - Part 7: Additional specific safety requirements

and test methods for water polo goals;

EN 13451-10:2014, Swimming pool equipment - Part 10: Additional specific safety requirements
and test methods for diving platforms, diving springboards and associated equipment;

EN 13451-11:2014, Swimming pool equipment - Part 11. Additional specific safety requirements
and test methods for moveable pool floors and moveable bulkheads.
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Th[ét bi bé boii -
Phan 1: Yéu cau an toan chung va phwong phap tht

Swimming pool equipment ~
Part 1: General safely requirements and test methods

1 Pham vi ap dung

Tiéu chudn nay quy dinh c&c yéu cdu an toan chung va phuwong phap thir cho thiét bi dwoc st dung
trong cac bé boi dwoc phan loai theo EN 15288-1 va EN 15288-2.

Tiéu chuén chung nay dugc ap dung ciing cac tidu chudn cu thé.

Céan d3c biét cha y khi &p dung tiéu chuén nay cho thiét bj ma chwa c6 tiéu chudn cu thé.

2 Tai liéu vién dan

Céc tai liéu vién dan sau rat can thiét cho viéc ap dung tiéu chun nay. B6i voi cac tai liéu vién dén ghi
ndm cong bé thi ap dung phién ban dwoc néu. Dbi véi cac tai liéu vién dan khéng ghi ndm cong b thi
ap dung phién ban méi nhat bao gdbm ca cac sira ddi, bd sung (néu cb).

EN 1990, Eurocode — Basis of structural design (Eurocode — Co so thiét ké két céu).

EN 1891-1-2, Eurocode 1: Actions on structures — Part 1-2: General actions — Actions on structures
exposed to fire (Eurocode 1: Tac dong lén két cAu — Phan 1-2: Tac dong chung — Tac ddng 1én két cau
tiép xtc véi liva).

EN 1991-1-3, Eurocode 1: Actions on structures — Part 1-3: General actions — Snow loads (Eurocode 1:
Téc dong 1én két cAu — Phan 1-3: Tac dong chung — Tai trong tuyét).

EN 1991-1-4, Eurocode 1: Actions on structures — Part 1-4: General actions — Wind actions (Eurocode
1: Tac ddng 1én két cau — Phan 1-4: Tac dong chung — Tac dong gid).
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EN 10088-1, Stainless steels - Part 1: List of stainless steels (Thép khéng gi - Phan 1: Danh muc thép
khéng gi).

EN 10088-2, Stainfess steels — Part 2: Technical delivery conditions for sheet/plate and strip of
corrosion resisting steels for general purposes (Thép khdng gi - Phan 2: Didu kién ban giao k§ thuat ddi

voi thép tdm va thép la chdng an mon cho cac muyc dich chung).

EN 15288-1, Swimming pools — Part 1: Safety requirements for design (B& boi — Phan 1: Yéu cdu an
toan cho thiét ké).

EN ISO 12100, Safety of machinery — General principles for design — Risk assessment and risk
reduction (ISO 12100:2010) (An toan may — Nguyén tic chung cho thiét k& — Banh gia rli ro va giam
thiéu rdi ro).

3 Thuat ngir va dinh nghia
Tiéu chuan nay str dung cac thuat ngi va dinh nghia dudi day.

31

Thiét bj bé boi (swimming pool equipment)

Céc bd phan dwec lap bén trong va xung quanh bé boi, dé:

— van hanh bé boi va cac khu vre chire nang tiép giap;

- s dung bé boi va céc khu vire chie nang tiép giap;

CHU THICH  Nhimg bd phan nay cé thé 13 mét phiin clia cong nghé bé boi (vi dy: éng din nuére véo hodic éng thost nudc),
@& hd tro ngud sir dung {vi du: thang), hodic dé sir dung cho tp luyén va thi dAu (vi dy: buc xust phat), hosic dé gidi tri (vi du: dai
phun nuérc).

32

Diém nghién (crushing point)

Noi ma cac phan cla thiét bi co thé dich chuyén ti vao nhau hodc ti vao mdt dién tich cb dinh, do
d6 khién cho nguoi hodc cac bd phan co' thé ngwdi c6 thé bi nghién.

[EN 1176-1:2008, 3.10]
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Diém cét (shearing point)

Noi ma mot phdn cla thiét bi co thé dich chuyén sang mét phan cé dinh hodc mét phan chuyén
ddng khac hodc sang mdt dién tich ¢b dinh, do d6 khién cho ngudi hodc cac bd phan co thé nguoi
co thé bj cét.

[EN 1176-1:2008, 3.11]
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Nam chat (grip)

Gilr tay xung quanh toan bé chu vi cda mét thanh dé.
CHU THICH  Xem Hinh 1.

Hinh 1 = Nam chit

[EN 1176-1:2008, 3.15]
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Cam chat (grasp)

Gil tay xung quanh mét phan chu vi ciia mot thanh da.
CHU THICH  Xem Hinh 2.

Hinh 2 - Cam chat

[EN 1176-1:2008, 3.16]

3.6
Giir ngdn tay (finger hold)
Sw ndm gilr bang tay, it nhét 1a véi cac ddu ngdn tay dwgrc moc vao trong.
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3.7

Ket (entrapment)

Tinh hubng ma co thé hodc mdt phan co thé, toc hodc quan 4o cb thé bi méc ket gay nguy hiém
cho ngw i str dung.

CHU THICH Nguy hidm méc ket co thé phat sinh tir nhirng tinh huéng ma co thé, cac b phan cla co thé v.v... bi ket,

hodc tir nhirng tinh hudng ma co thé cha ngudi sir dung khdng thé tu do ndi 1én trén mat nwéc, vi dy khi dang boi dudi
thang kiéu bac.

3.8
Canh (edge)
Dudng thang dwoc hinh thanh bdi hai bé mat cieng tiép xuc véi nhau.

3.9
Goc (corner)

Biém dwoc hinh thanh bdi hai hodic nhidu canh giao nhau.

3.10
Khéng gian t5i thiéu (minimum space)
Khéng gian nho nhat can thiét 3& 1ap dat va str dung an toan thiét bi.

3.1
Viing str dung téi thiéu (minimum zone for use)
Khéng gian téi thidu cn thiét cho bét ki ai tiép xuc véi thiét bi.

3.12
V&t nhd ra (protrusion)
Vat thé, hodic mot phdn clia vat thé, dieng hodic nhd ra trong/vao trong viing st dung téi thiéu.

3.13

Tay vin (handrail)

Thanh vin @& hd trg thang bang cho ngudi st dung.
[EN 1176-1:2008, 3.21]

3.14
Rao chén (barrier)
B6 phéan che chan dé ngan s di ra hoac di vao.

3.15
Rao chan an toan (safety barrier)

Rao chan dworc thiét ké d& ngan ngudi st dung khoi bi nga 14t qua hoac roi xudng.
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3.16

Ké nrt (slit)

Khe h& nhd hon 8 mm, noi ¢6 thé 1am méc ket dan dén nguy co dudi nuwée.

317

L (grid)

B6 phan bao phli mot 16 hodc mot kénh chay tran, dwgc thiét ké dé cho phép nwérc lot qua.

4 Yéu ciu an toan
4.1 Sy toan ven két ciu
41.1 Quy dinh chung

Sw toan ven két céu, k& ca do n dinh, cha thiét bi phai dwoc danh gi4 bing mét trong cac
cach sau:

a) tinh toan, duoc thwe hién theo Phy luc A va Phu luc B;
b) thdr nghiém vat Iy, theo Phu lyc C; hoic
c) kéthop cia a) va b).

Khi thiee hién tinh toan theo Phuy luc B, cac trang thai gi¢i han khong duoc vuot qua céc td hop tai
trong duge néu trong B.2,

Trong mdt s trvdng hop, nhirng tinh toan hodic thlr nghiém cu thé nay khéng phii hgp nhung su
toan ven két cau it nhat phai tvong dwong.

Mbi két cau phai chiu dwgc ca tai trong thwdng xuyén va tai trong tam thoi dat 1én thiét bi va cac bo
phan clia thiét bi theo mb ta trong Phuy luc C.

Khéng cho phép ¢6 tai trong phuy, 1a tai trong gay ra bdi chay, va cham xe ¢ hoic dong dat, tac
dong 1én thiét bj bé boi.

Céc tai lién quan 3én d6 bén moi nhd hon rét nhiéu so voi td hop tai trong vdi cac hé sé tai thich
hop khi dwoc tinh toan theo B.2. Vi vay, thiét bj bé boi khdng can kiém tra xac nhan dé bén méi.

Cé4c b phan két chu phai chiu dwoc didu kién tac dung tai trong x4u nhét.

Néu mét bo phan clia thiét bi dwoc tao thanh tir cac chi tiét, thi phai c6 ciu tao sao cho mébi chi tiét
déu dwoce cb dinh tai vj tri 1am viéc clia né.

4.1.2 Vatliéu
4.1.2.1 Quy dinh chung

C6 thé dung bét ky vat lidu ndo mién |a phu hop v&i muc dich st dung, cling nhw xem xét cac dac
diém cy thé cla moi triedng bé boi (vi du: méi trwdng oxy hda, dd &m, sy ldo hoa).
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Néu str dung thép khong gi, xem 4.1.2.2, va néu sir dung vat lidu chit déo, xem 4.1.2.3.
Thire hién danh gia rdi ro theo EN ISO 12100.
41.2.2 Sir dung thép khéng gi

Vi nirt v& an mon do (rng suét c6 thé tac ddng dén thép khong gi trong moi treang bé boi, bét cir
chd nao st dung thép khéng gi déu dwgc xem xét dé thire hign danh gia rii ro thiét ké.

Dbi véi viéc Ira chon va sir dung thép khdng gi cé chirc nang chiu tai téi han an toan trong méi
treéng bé boi, xem Phu lyc F.

4.1.2.3 Sir dung chat déo

BAt cir khi nao viéc danh gia rdi ro nhan thdy cac nguy hiém c6 thé xay ra cho ngudi sir dung trong
tredng hop thoai héa dén cac chi tiét bang nhyra, phai the hién cac hanh dong thich hop (vi du:
dwa ra tudi tho t6i da, siz can thiét clia viéc kiém tra dinh ky).

Bat cr khi nao viéc danh gia i ro thiét ké xac dinh dwroc kha nang nirt v hodc hw hong do thodi
héa thi chi tiét d6 phai chiu danh gia rli ro lién tuc.

CHU THICH  D6i v&i thi nghidm 130 héa, xem NF T54-405-1.

4.2 Khdng gian tbi thiéu

Nha s&n xuét/cung cp phai néu rd khong gian t6i thidu can thiét dé I&p dat, van hanh va stz dung
thiét bj.

4.3 Tay vin, rao chan, rao chén an toin

4.3.1 Tay vin

Tay vin dung cho muc dich st dung chung phai cao hon vi tri dé chan clta ngwdi str dung tr 800 mm
dén 1 100 mm. Tay vin thiét ké riéng cho tré em phai cao hon vi tri @& chan cda tré em tir 600 mm dén
850 mm.

4.3.2 Rao chin

Khéng khuyén khich viéc thiét k& rao chin cho ngudi st dung dteng hoac ngdi Ién d6 va phai ngan
dwoc viéc tréo 18n trén rao chéan.

Ra&o chin c6 thé & dang Iwdi, tdm chén toan bd mat hodc vach chén.
CHU THICH  Khi thiét k& phai xem xét 3én sw can thidt vé tdm nhin két hop véi st dung thudn tién.
4.3.3 Rao chin an toan

Rao chan an toan phai ngan dwoc ngudi st dung nga tir d6 cao > 600 mm, trlr truong hop khi

danh gi4 rii ro cho thdy réing khdng can thiét co rao chan an toan.

10
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Céc khoang tréng phai c6 do rong 110 mm va néu st dung két hop hai hodc nhiéu rao chan an
toan (vi du: thang, bac thang va buc) thi rao chin an toan phai dugc thiét ké Gé tao dirgc sw bao
vé lién tyc.

Ra0 chén an toan phai ¢ chiéu cao > 1 000 mm, do tir diém cao nhat ma mét ngudi co thé ding
trong pham vi 1 000 mm tinh tir c4c rao chan, xem Hinh 3.

Kich thwéc tinh bang milimét
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CHU DAN

1 didm ding cao nhat

2  buc

3 ra0 chén an toan trong pham vi 1 000 mm tinh tir diém dirng cao nhat
4 rao chén an toan bén ngoai pham vi 1 000 mm tinh tir diém dirng cao nhét
3, 4 1a cac kha nang &t rao chin & c&c vi tri khac nhau
X chiéu cao cla diém cao nhat ma mot ngudri ¢6 thé dirng
Hinh 3 - Chidu cao ciia rao chén an toan

4.3.4 B phan nam chat

Mat cit ngang clia bat ky bd phan nao duoc thiét ké dé nam chat theo hirdng bat ky, khi do qua
tam, co kich thwée tir 16 mm dén 50 mm.

4.3.5 BO phan cam chat
Chidu day cla béat ky bd phan nao dwoc thiét ké dé cdm chat khéng dwoc 1én hon 60 mm.
4.3.6 B phan gitr ngon tay

Khoang tréng tdi thidu dé& bam ngon tay vao phai cao it nhat 15 mm va rong it nhat 20 mm. Vi du
xem Hinh 4.

11
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Kich thuée tinh bang milimét

o

§

=20

Hinh 4 — Bo phén gilr ngon tay

4.4 Bé mat
4.4.1 Hoan thién bé mat

Viéc hoan thién bé mat trong viing st dung t6i thidu khong duoc tao thanh bat ¢ nguy co chan
thwong ndo. Phai dic biét cha y dén:

~ hoan thién méi han;

— nguy ce bong tréc.

4.4.2 Vatliéu bé mat

Vat ligu tiép xdc voi nwée khéng dwoe c6 anh hwdng bét loi tdi chat Iegng cla vat fiéu va phai phu
hop v&i muc dich st dung.

4.5 Vatnhora

CHU THICH V4t nhé ra Ia mé&t méi nguy hiém v& va cham hodc bi ket vao, d&c biét khi sy chuyén ddng clia nieére 1am
cho ngudi chuyén dang khong tie chd,

V&t nhd ra cb chidu cao h £ 3 mm, khdng dwoc che chan bdi cac khu vuc tiép gidp nhw thé hién
trén Hinh 5 a), phai dwoc 1am ti véi mdt ban kinh R > W2 hodc lam vét theo Hinh 5 b),

Vat nhé ra c6 chiéu cao h > 3 mm dén < 15 mm, khdng dwoc che chan bdi cac khu vue tiép giap,
nhuw thé hién trong Hinh 5 a), phai dwgc lwgn trdn véi ban kinh R 2 3 mm. Xem Hinh 5 c).

Vat nhd ra c6 chiéu cao h > 15 mm, khang dugc che chén bdi cac khu vire tiép giap hodc cac bién
phép bd sung (vi du x( ly dong chdy nguwoc), 15 mm du tién clia vat nhd ra phai dwoc lwon tron
nhw da néu trong doan trén, va phan con lai cla vét nhd ra phai nghiéng < 45°, lign két tiép tuyén.
Xem Hinh 5 d)

12
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Kich thwéc tinh bing milimét

AT« L5*

000

b) Vi du ctia vt nhé ra cé chiéu cao £ 3 mm

B0l
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A
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T
d) Vi du ctta vat nhdo ra co
chiéu cao > 15 mm

B chidu rong I&n nhét clia vat nhé ra cé chiéu cao > 15 mm

L chidu rang nho nhét cla phan dinh phiing cla vat nho ra

H chiéu cao clia mot vat nhé ra tée > 15 mm dén < 75 mm

h chidu cao cha mot vat nhd ra tir > 3 mm dén s 15 mm

R bankinh

Hinh 5 - Yéu cdu an toan doi véi vat nho ra

4.6 Canhvagébc

Céc canh va goc bén trong viing t6i thidu phai lwon tron phy thude vao két qua clia danh gia rdi ro

thiét ké.

CHU THICH  Bén kinh t6i thidu 3 mm dwgc chirng minh la phi hop trong tit ¢é cac didu kién.

13
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4.7 Diém ket, nghién va cit

4.7.1 Quy dinh chung

Cac mébi nguy hidm bi ket, nghién va cét phai dwoc xac dinh va dwoc xem xét trong danh gia rai ro.

Thiét bi phai ¢6 cAu tao sao cho cac khe hé bét ki khdng dwoc tao ra nguy hiém bi ket hodc, trong
trwdng ho'p thiét bi chuyén dong, 1a nguy hiém nghién hosc cét.

4.7.2 Khe hd cho phép
4.7.21 Nguyaén tic

Moi khe hé ma ngudi st dung ¢ thé tiép can duwoc déu bi han ché theo pham vi clia khe hd hodic
kich thwdc cac chidu clia khe hd: 0 mm dén 8 mm, 25 mm dén 110 mm va lén hon hodc bang
230 mm, trir khi dwgc cho phép mdt cach cu thé trong cac didu/phu luc cla tigu chudn nay varhosc
cac phan ciia bo tiéu chuan nay.

Ap dung kich thuéc cho phép ctia khe hd hodic k& hd khi chidu dai cda khe hd 1én hon chidu réng.
4.7.2.2 Ketngon tay va ngon chan

Trong trrdng hop ¢6 nguy co bi ket ngén tay hodc ngon chan, khe he cho phép phai < 8 mm va
phai ap dung phép thi trong D.2 va D.3. Néu ddu do C khdng lot qua khe hé thi dwoc coi 1a dat.
Néu ddu do C lot qua khe hd thi dau do D cling phai lot qua.

4.7.2.3 Ket chan va tay

Trong trudng hop ¢b nguy co ket chdn hodc tay, khe h& cho phép phai 2 25 mm va < 110 mm va
phai ap dung phép thir trong D.1 va D.3.

Néu dau do D Igt qua khe hd thi ddu do A khdng duoc lot qua.
4.7.2.4 Ket diu hodc ¢d

Trong triedng hop ¢o nguy co ket dau hodc cb, khe hé cho phép phai € 110 mm hodc 2 230 mm va
phai ap dung phép ther trong D.1.

Néu dau do A lot qua khe h v&i khodng hé < 1 mm, thi dugc coi 1a dat. Néu diu do A lot qua khe
hé v&i khoang hé = 1 mm thi dau do B cling phai lot qua.
Khi khe hé =2 230 mm, khdng dwoce ¢oi 13 nguy hiém bi ket,

Trong truong hop c6 sw két hop clia cac nguy co, phai st dung kich thuwéc khe hé dwge phép
nhd hon.

4.7.3 Bao vé va luwol
Khi cac khe hé dwoc bao vé hoac dwoc han ché vé kich thwée (vi du bdi cac tAm phi hodc ludi),

c4c dung cu nay khdng thé bj thao ra dwoc néu khéng st dung cdng cu hodc cac ky thuat chéng
can thiép.

' t

14
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4.7.4 Phan chuyén dong

Thiét bi phai c6 cAu tao sao cho khong c6 nguy hiém nghién hoac cét gitra cac phan chuyén dong
valhodc phan cb dinh.

Khi kich ¢& khe hé thay dbi trong khi st dung do chuyén ddng, ap dung kich ¢ khe hd cho phép
dwgce néu trong 4.7.2.

4.7.5 Ké nit

Céc ké nivt tao ra nguy hiém bi ket (vi du: méng tay, téc) phai duoc:

~ tranh khi thiét ké;

- loai bd bdi cac bién phap ky thuat (vi du: cac miéng dém dan hdi) khi 18p dat thiét bj;
4,76 Kettoc

Phai tranh viéc ket toc.

Phai chi y dac biét dén viéc loai bd cac ké nixt, d4c biét 1a xung quanh cac 18 hat, khi dnh huéng
clia viéc hut cé thé 1am tang nguy co, ma viec loai bd hoan toan vé mat k§ thuat 1a khong thé, thi
cac diém ket con lai phai dwoc bao vé.

CHU THICH 1 Cac ké nirt dugre chirng minh 13 dic biét dé bj ket toc.
CHU THICH 2  Phuong phap thiy 86i véi phép thir ket toc dwgre quy dinh trong EN 13451-3.
4.8 Kha nang chéng trwgt

Bé mat clia thiét bi, tai chd nguwdi sir dung ¢ thé dirng hodc di bang chén trdn ma co thé thir
nghiém theo Phu luc E, phai tuan theo Bang 1.

Bang 1 - Géc t6i thidu dat dworc ddi véi cac bé mat cu thé

Bé mat ctia thiét bi Nhém phan loai

— duoc 1ap dat trong khu viee bé boi ngang ¢6 mrc nwédc sau tir 800 mm 12°
dén 1 350 mm

- duoc l&p dat trong khu viee bé boi ngang ¢6 mrc nudc sau tir 0 mm dén
800 mm

— duoc lap dat trong khu vire bé boi c6 66 doc dén 8°, muc nwéc sau tir 18°
0 mm dén 1 350 mm

- dwoc lap dat trong khu vire xung quanh bé boi thinh thoang bj wét

- dwoc lap dat trong khu vire bé boi c6 d6 déc lon hon 8°, muc nwdre séu tir
0 mm dén 1 350 mm 24°

— béc thang, buc xuét phat, mat bac cau thang va thang kiéu bac

Céc bé& mat cla thiét bi ma ngwdi st dung cé thé ding hodc di bang chan tran, khéng thtr nghiém
duoc theo Phu lyc E, thir nghiém theo CEN/TS 16165.

15
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49 Phukién

Phu kién, ¢6 dinh hodc c6 thd thao roi, phai:

a) duoc xem nhw phan khong tach roi clia thiét bi;

b) tuadn thi cac ydu ciu an toan twong ty;

¢) duwgc thir nghiém cling véi thiét bi trong vi tri 1am viéc cda phu kién.

Phu kién cho thiét bi c6 thé th&o roi khong trong st dung (vi du: tdm chan xuét phat) phai dwoc
bao vé bang cac thiét bi chéng can thiép phi hep khi thio thiét bi.

Néu thiét bj mai st dung cac phu kién c6 sdn, nha thdu (nha cung cép/nha ché tao/ngwdi ldp dat
thiét bj m&i) phai danh gia sy phit hep clia ching.

4.10 Thiét bj bao vé c6 thé thao roi

Khi cac thiét bj bao vé cé thé thao réi dwoc st dung dé phong ngira rli ro (vi du: tim ph cac thiét
bi khéng sir dung, lwdi cho cac 16 hut), thiét bi bao vé khdng dwoc cb kha ning thdo rdi ma khdng
st dung cong cu hodc c4c ky thuat chong can thiép.

4.11 Thay thé thiét bj hién co

Néu thiét bj hién cé duoc thay thé hodc sz dung lai mét phain, ngurdi thay thé thidt bj (nha ché tao,
nha cung cip, ngudi Iap dat, ngwdi van hanh v.v...) phai chiu trach nhiém vé sy tuan tha cla thiét
bi dwoc thay thé theo tidu chuén nay.

5 Phwong phap thir
5.1 Quy dinh chung

Néu khdng ¢6 quy dinh khac, cac yéu ciu cua Didu 4 phai dwoc kiém tra xac nhan bing phwong
phap thich hop nhat: phép do, kiém tra bang mét hoac thir nghiém thire té.

Ddi v&i cac san pham tlr ddy chuyén san xudt, phai thr nghigm téi thidu ba mau dai dién.

Pé thir nghiém, mau phai dwoc I&p dat theo hwdng dan clia nha san xuit trong cac didu kién thich
hop dé st dung.

5.2 Bao cao thir nghiém

B4o céo thr nghiém phai bao gdm it nhat cac thong tin sau:

a) t&n va dia chi cla t6 chirc thir nghiém va dia diém thuc hién thir nghiém khi td chiec thl nghiém
c6 cac dia chi khac nhau:

b) cach nhan biét duy nhat clia bao cao (nhu sd séri) va clia méi trang va téng sé trang cla
bao céo;

¢) vién dan tiéu chuén nay;
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d) tén va dia chi khach hang;

e) md ta va x&c dinh mat hang thi nghiém;

f) ngay tiép nhan mat hang thir nghiém, néu co thé, va ngay thyc hién thir nghiém;

g) xac dinh yéu céu ky thuat thir nghiém hodc md ta phuong phap hoac quy trinh thi;
h) md ta quy trin‘h l&y mau, khi thich hop;

i) moi sai léch, bd sung hodc loai trir khdi yéu cau ky thuat thir nghiém, va moi thong tin khac lién
quan dén mét thir nghiém cu thé;

j) cac phép do, kiém tra va két qua thu dwoc, dwgc hd trg béi cac bang, bidu dé, so dd va hinh anh
thich hop, va cac 16i dwoc xac dinh;

k) ndu rd d khdng dam bao do (khi thich hop);

I} chi¥ ky va chire danh hodc déu hiéu nhan biét twong dwrong ctia nguwdi chiu trach nhiém ki thuét

cho bao céo th&r nghiém va ngay cap.

6 Hwéng din va thdng tin
6.1 Lap dat
Danh sach céc bo phan cua thiét bi phai dwoc cung cdp cung véi thiét bj.

Phai néu rd trinh @6 nang lrc can thiét d& 1&p dat (ndu cin), va phai bao gbm it nhit nhizng thdng

tin sau, bat ctr khi ndo ap dung duwoc:

a) cach nhan biét thiét bj va cac bd phan cla thiét bj;

b) trinh tw 1&p rap;

c) bién phap hé tro 1p rap khi cin thiét, vi du ky hiéu trén cac bé phan o6 kém theo hudng dan phi hop,
d) sy can thiét clia cac dung cu dac biét hodc cac cong cu hé tro 1p rap khac duec siv dung;

e) cac bién phap phong ngira dwgc thirc hién;

f) cac gid tri va kich thwrée dugre tuan tha;

g) cac chi tiét ki thuat can thiét dé thiét ké I6p nén va lién két chiu luc, néu khéng duoc cung cap.

6.2 Van hanh k§ thuat

Hwéng dan van hanh phai duoc cung cap va phai bao gdm it nhat:
a) moi bién phap can thiét truoc 1an st dung thiét bj du tién;

b) moi bién phap can thiét trong qua trinh chay thi;

¢) hwéng dan van hanh,

d) néu rd mdi nguy hiém khi thiét bi khong hoan chinh.
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6.3 Kiém tra va bao tri

Hwéng dan kiém tra dinh ky phai duec cung c¢ap néu cén thiét vashodc néu p dung dwoc. Pé xac
dinh chang, cAn phai xem xét tan suét kidm tra thay ddi ddi v&i loai thiét bj hodc vat lidu dwoc sir
dung va c4c yéu té khac.

Huwéng dan bo tri phai dwoc quy dinh nhw sau:

a) cac ban vé va so db, can thiét d& kiém tra, bdo tri va kiém tra s van hanh chinh x&c va sira
chiva phit hop cla thiét bi.

b) cac diém bao dudng va phwong phap bao dwdng, vi du: boi tron, siét chat bu 16ng, cang lai day;
¢) cAc phu tiing phai tudin thl cac yéu cu k¥ thuat ciia nha san xuat;

d) nhén dang céac phu titng;

e) tudi tho.

CHU THICH Nén kidm tra dinh ky bing mét v&i tAn suét thich hop.

7 Ghinhan

Cac thiét bi bé boi phai dwoc ghi nhan theo quy dinh hién hanh.

CHU THICH  Nhan phai nhin thdy dwgc sau khi l4p dat.
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Phuluc A
(Quy dinh)

Tai trong

A.1 Taitrong thwong xuyén

A1.1 Quy dinh chung
Tai trong thudng xuyén bao gom:
a) trong lwgng ban than clia két ciu va cac chi tiét 18p rap;

b) tai trong do tng luc trivdre gay ra.

A.1.2 Trong lwong ban than

Phai danh gia trong lwong ban than ciia két c4u va céc chi tiét 18p rap.

A1.3 Taitrong do rng e trwée gay ra

T4&i trong do (rng lwe trrére gay ra dwgce coi ta tai trong thwedng xuyén. Tai trong do Png luwc trwdce géy
ra I&n nhét va nhd nhét phai dwoc xem xét.

CHU THICH Dy irng luc 13 phy thugc vao thdi gian, do r&o hodic chang. C6 thé ¢dn thiét kiém tra x&c nhan hai tinh huéng:
a) dy gng luc ban dau;

b) dv Gny lwc cubi.

A.2 Taitrong tam thoi

A2.1 Quy dinh chung

Tai trong tam thdi bao gdm:

a) tai trong cla ngwdi str dung;

b) tai trong tuyét;

¢) tai trong gié;

d) tai trong do nhiét dd;

e) tai trong dac trung.

A.2.2 Taitrong ngwoi sir dung

Tai trong gay ra bdi ngudi siv dung thiét bj bé boi phai dya trén hé thdng tai sau day:

a) tdng khéi lvong:

Gn=nxm+1,64xcr«/; (A1)
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trong do
G,  tbng khdi lugng ciia n ngudi sir dung, tinh béng kildgam;
n  s6lwong ngudi st dung thiét bi hodc trén mét phan clia thiét bi, nhw néu trong A.3;
m  khéi lwong trung binh clia mét ngudi st dung;
o db léch chuén cia nhém tudi lién quan;
CHUTHICH 1  Déi véi thiét bi bé boi, c6 thé sl dung cac gié trj sau:
-~ m=538kg;
- o=96kg.
b) hé sb dong:
Cop=1+ 1/ (A.2)
trong dé
Cem hé sb dai dién cho tai gay ra bdi chuyén dong (chay, v.v...) clia ngudi st dung, bao gém
tinh chét vat liéu khi chiu tai;
n s lwgng nguwdi st dung thidt bj ho3c trén mot phan cha thiét bj
¢) tong tai trong theo phwong thang dirng clia ngudi st dung:
CHU THICH 2  ©6i vé&i tdng t3i trong theo phirong thing ding ciia ngudi sir dyng, xem Bang A1.
Floiv =3 X Ga X Cypn (A.3)
trong d6

Fetv  tdng tai trong thing dirng clia ngudi str dung [én thiét bi gay ra bdi n ngudi str dung,

tinh bang niuton;
g gia toc trong treomg (9,81 m/s?);
G,  tdng khdilwong clia n ngwdi st dung, tinh bang kildgam;

Can  hé sb dai dién cho tai gay ra b&i chuyén dong (chay, v.v...) clia ngudi st dung, bao gém
tinh chét vat figu khi chiu tai;
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Bang A.1 — Téng tai trong theo phwong thing divng clia ngwoi ste dung

Sé lwong ngwdi | Khéi lwong caa n Hé sb6 déng Téng tai trong Tai trong theo
str dung ngwoi stv dung theo phwong phwong thing
thing di’ng ctia | dng ctia mdi
ngwdi stk dung nguwoi st dung
n Gn Cg,m ng w Fl,v
kg N N
1 69,5 2,00 1391 1 391
TR 130 1,50 1948 974
3 189 1,33 2516 839
5 304 1,20 3648 730
10 588 1,10 6 468 647
15 868 1,07 9 259 617
20 1146 1,05 12033 602
25 1424 1,04 14 810 592 ’
30 1700 1,03 17 567 586
40 2 252 1,025 23083 577
50 2 801 1,02 28 570 571
60 3350 1,017 34 058 568
) = 1,00 — 538

CHUTHICH3 & vé cue, ti trong theo phuong thang ding ciia mdi ngudri sty dung bang véi trang legng trung binh.

d) tong tai trong theo phwrong ngang clia ngudi stk dung

Téng tai trong theo phwong ngang ciia ngudi stz dung bang 10 % tdng tai trong theo phwong thing
dirng clia ngurdi st dung theo A.2.2, ¢) va tac dung trén cing mdt mat, cing véi tai trong theo phwong

théng ding.

CHU THICH 4

Frown = 0-1F101:v

e) phan bb tai trong clia nguwdi st dung

(A4)

Tai trong ndy tinh dén chuyén déng cba ngudi sir dung va sy khong chinh xac trong két cau.

Tai trong clia ngudi si dung duoc phan b déu trén cac phan tlr drgc xem xét nhw sau:

1) taitrong tép trung:

F = Fiy tinh bang niuton

trong 46 F

(A.5)

tac dung trén mét dién tich 0,1 mx 0,1 m;

2) taitrong phan bd déu trén dwdng thang:

g = Fo/ L tinh bing N/m

trong d6 L phi hgp védi A3.3;

(A6)
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3) tai trong phan b déu trén mat phang:
p = Fiul A tinh bang N/im’ (A7)
trong d6 A phil hop véi A.3.4;
4) tai trong khéi:
q = Fyr /L tinh bng Nim; hodc (A.8)
p = Foi! A tinh bing N/m? (A.8)

CHUTHICHS  Tai trong khéi duoe bidu thi bing tai trong phan bb ddu trén dudng thang hodc ti trong phan bd ddu trén
mat phéing, phy thude vao logi chu kién.

A.2.3 Taitrong tuyét

Tai trong tuyét theo EN 1991-1-3,

A.2.4 Taitrong gio

Tai trong gid theo EN 1991-1-4,

A.2.5 Taitrong do nhiét dd

Tai trong do nhiét dg theo EN 1991-1-2,

A.2.6 Taitrong dic trung

CHUTHICH  Néu cén thiét, thue hién theo bé tiéu chudn nay.

A.3 S6 lwong ngwdi str dung thiét bi
A.3.1 Quy dinh chung
S6 lwong ngudi stv dung cho mébi cdu kién c6 thé dat tai phai duoc tinh toan.
56 luong tinh dwoc phai dugc 1am tron dén s nguyén gan nhét.
A.3.2 Sb lwong ngwdi siv dung trén mot diém
Trir khi néu 16 sé lwong khac so véi tiéu chuln, sb lwgng ngudi s& dung, n, trén mot diém phai
nhw sau:
n=1
Mbi didm chia thiét bi bé boi d& dirng hodc di trén né, hodc mét phing rong hon 0,1 m va c6 géc nhd
hon 30° so v&i phrong ndm ngang, phai chiu dwgc tai trong clia mot nguedi str dung.
CHU THICH  Bigu nay con ap dung cho cac bac hd re chan ngudi siv dung.
A.3.3 Sé lwong nguwdi st dung trén cac phan tir kiéu dwéng thing
S6 lvong nguoi stk dung, n, trén mot dwong théng phai dugre tinh nhe sau:

L
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a) phéan tir dwong thing vai do ddc nhd hon va bing 60°:

n=L, 1086 (A.10)
trong d6

L,  chidu dai clia phan tir chiéu xubng mot mat phdng ném ngang, tinh bang mét;

b) phan t& dwong thdng véi dé dbe 1én hon B0°:

n=1/1.2 (A.11)
trong do

L chidu dai clia phén t, tinh bdng mét.

A.3.4 S6 luong ngwdt str dung trén mot dién tich
S6 Iwong ngwdi siv dung, n, trén mét dién tich b& méat phai dwoc tinh nhu sau:
a) mét phdng véi do dbc nhd hon va bang 60°:
n=Ayl08 (A.12)

trang d6

A, dién tich chiéu xubng mat phdng ndm ngang, tinh bdng m?;
b) mat phing cb d6 ddc Ion hon 60°:

n=A/072 (A.13)

trong do

A dién tich tinh bing m,

Chiéu réng clia mat phdng phai Ion hon 0,6 m. Mat phdng cé chidu rong nhd hon phai dugc xem nhw
cac phan tlr dang dudong thang.
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Phu luc B
(Quy dinh)

Phwong phap tinh sw toan ven két cau

B.1 Nguyén tic chung

B.1.1 Trang thai gi&i han
Mbi két cau va chu kién, vi du: mdi ndi, méng, bé d&, phai dwroc tinh toan co tinh dén cac td hop tai

trong clia B.2.

Céac phuwong phap tinh toan théng thwdng phai dua trén cac nguyén tic va dinh nghia chung cho cac
trang thai gi¢i han nhw dwgce quy dinh trong EN 1990.

Co thé dwoc st dung cac quy téc ky thuat va phuong phap k§ thuat thi cong dwgc thiét 1ap t6t, ngoai
phuong phap nay, mién 1a c6 mire d§ an toan téi thidu trong ty.

CHU THICH  Céc trang thai giéi han 13 cac trang thai ma virgt qua n6 thi két chu s& khéng con dap (g dugc cac yéu ciu
cla tigu chuén nay.

Duwéi dang ky hiéu, mot trang thai giéi han c6 thé dwgc viét nhu sau:
%S < Rim (B.1)
trong 46
3 hé sb an toan riéng v& tai trong;
i hé sb an toan riéng vé vét liéu;
S hé qua tac dong;
R d0 bén ciia két céu.

Dé cho phép dd khong dam bao trong tai trong thirc té va trong mau hinh duoc st dung dé xac dinh
13i frong, tai trong duwoc nhan véi mot hé s an toan riéng vé tai trong ().

D& cho phép 33 khdng dam bao trong cac tinh chét vat ligu thue té va trong mau hinh dwgc sir dung
dé xac dinh céc lyc trong két céu, strc bén clia két cdu duoc chia cho hé sd an toan riéng vé vt liéu

(m)-

Trong hau hét cac tredng hop, ky hidu dai dién droc cho & day cb thé khdng dwgc sir dung dé biéu
dién trang thai gi¢i han vi ¢dng thizc thyre té thudng phi tuyén tinh, vi du: trong c4c truedng hop khi cac
tai trong phdi dwrorc tb hop.

B.1.2 Trang thai gi¢i han cwc han

Cac trang thai gidi han cire han yéu cau xem xét cac van dé sau:
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a) méat can bing két ciu hodc mot phan bat ky cia no, dwgc xem nhuw vat rén;
b) hong héc do bién dang qua mre, nit v&, hodic mét &n dinh két cau hodic mat phan bat ky clia no.

CHU THICH  C4c trang théi gidi han circ han 12 ¢Ac trang thai duoc gén véi sy dd sdp, hodc cac dang hong hoc két cau
khac cé thé gay nguy hidm dén sy an toan clia con ngui.

B.1.3 Trang thai gi¢i han van hanh

Khi cac yéu ciu vé& van hanh duoc thire hién, phwong phép tinh toan théng thwong phai dwa trén cac
nguyén téc v& trang thai gi&i han van hanh dwoc quy dinh trong EN 1990.

Céac tiéu chi vé dd léch cho cac trang thai gidi han van hanh dwoc quy dinh trong EN 1990 khéng 4p
dung cho thiét bj bé boi.

CHU THICH  Céc trang thai giéi han van hanh tuong (eng véi cac frang thai ma khi vieot qua né, tigu chi van hanh quy dinh
khdng con dwgre Gap Fng.

B.2 T hep tai trong cho phan tich tinh

Té hop tai trong sau day (ti trong thir) phai dwoc st dyng dé xac nhan:

ot = Yoo X G ¥ e X G (B.2)
trong d6
G tai trong thwdng xuyén dwece cho trong A1,
Q mét trong c4c tai trong tam théi dwoc cho tir A.2.2 dén A.2.6;
Yo hé s6 an toan riéng vé tai trong thwdng xuyén dwgc st dung trong tinh toan;
Yae hé s6 an toan riéng vé tai trong tam thoi dwoc siv dung trong tinh toan.

Phai sir dung cac hé sb an toan riéng dwéi day:

~ %, = 1,0 di voi cac tac dong thuan loi;

1

e = 1,35 G6i v6i CAc tac dong bat loi;
—- e = 0 dbi véi cac tac dong thuén lgi;
~ ¥ = 1,35 déi v&i cac tac dong bat loi;

CHU THICH  Khéng cén thiét phai td hop cac tai trong tam theri doc lap nhw gié va tai trong ngudi sl dung. Cac t3i
trong ¢4 lién quan tac dung theo cdc hwéng khac nhau, duge td hop nhu tai trong cia ngudi sl dung theo phirong
thing ding va ndm ngang.
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Phu luc C
(Quy dinh)

Thir nghiém toan ven két cau

C.1 Tiéu chi dat/khong dat tiéu chuan
C.1.1 Phwong phap thir
Ap dung tdng tai trong thr nghiém khéng ¢6 rung déng.
M3u thir phai mang dwoc tdng tai trong thir nghiém trong 5 min.
C.1.2 Sy tuan thu
Mau thtr phai chiu dwoc tdng tai trong thir nghiém.
C.1.3 Khong dat
Mau thir khong dat khi phat hién nhirng vét nirt v&, hwe hai hodc bién dang dan hdi va khi cac méi
ndi bi Iéng.
C.2 Phép thir tai trong cho thiét bj
C.2.1 Té hop tii trong dé thir nghiém
Cac td hop tai sau day phai dwoc stv dung cho thir nghiém:
Giest = 7au X G + yoax Q (C.1)

trong d6
G  tai trong thwdng xuyén dwoe cho trong A.1;
©O; mot trong cac tai trong tam thei dugc cho tir A.2.2 dén A.2.6,
76« hé sb an toan rieng vé tai trong thwdng xuyén duge sk dung trong thir nghiém = 1,0
trong tat ca cac tredng hop;
¥ hé sb an toan riéng vé tai trong tam thoi dwee sl dung trong thir nghiém theo C.2.2
hodc C.2.3.
CHU THICH  Khéng ¢én thiét phai td hop céc tii trong tam thér doc 18p nhur gib va i trong ngudi s dung. Céc tai cb
lién quan tic dyng theo cac hwéng khac nhau, phai duoc td hop nhw 1ai trong ngudi s dung theo phwong thing ding
va ndm ngang.
Tai trong thwdng xuyén xuét hién trong sudt thr nghiém. Khi duwoc so sanh véi tai trong tam thoi
trong thiét bi b& boi, trong hau hét tredrng hop tai trong thwomg xuyén thwéng 1a nhd, va do d6,
khéng can thiét c6 them h@ sb an toan bd sung cho tai trong thiréng xuyén trong cac phép thi.
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C.2.2 Hé sé an toan cho thir nghiém trén cac bd (séri) gibng nhau

Hé sé an toan sau day phai Guroc st dung cho cac bd (séri) gibng nhau khi khdng thir nghiém tat
¢4 cac mau thir:

— yax = 0 @i véi cac tac ddng thuén loi;

— 7 = 2,0 dbi v6i cac tac dong bét loi.

C.2.3 Hé sé an toan cho phép thir trén mét san pham ddc nhit

Hé s an toan sau day phai dwoc sl dung cho cac mau thir, bao gdm ca cac mdu don nhét, khi
ther:

~ 04 = 0 dbi v&i cac tac dong thuan loi;

— jae= 1,35 dbi v&i cac tac dong bt lgi.

C.3 Dat tai trong

C.3.1 Quy dinh chung

Tai trong phai ludn dwgc dat trong khdng gian tw do, ké ¢a dbi véi thiét bi dwoc xac dinh sé dé chim
sau khi I3p dat, do kha nang st dung khé (vi du: bao tri).

C.3.2 Taitrong tap trung

Khéng duoe vrot qua cac kich thuwédre sau khi dit tai trong én cac céu kién:

— phén ti dang dudng thang: /< 0,1 m;

— phéntl dang viing: a<0,1mx 0,1 m;

trong dé
I chidu dai d& tai trong th(r nghiém, tinh bang mét;

a  diéntich d& tai trong thir nghiém, tinh bdng mét vudng.

CHU THICH D& mo phong sur truyn tai gy ra bdi mat ngudi sl dyng 1én két chu, ti trong nén durgc dat trén mdt doan dai
khong qua 0,1 m.

C.3.3 Taitrong phan bd déu trén dwong thang

Tai trong phan bé déu trén dwdng thang c6 thé dwec tao ra bing cac tai trong tap trung phéan bb déu
duoc dat cach nhau khang qué 0,6 m. Chiéu dai d& bén dwéi tai trong tap trung cb thé len dén 0,6 m.

C.3.4 Taitrong phan bé déu trén mat phing

Tai trong phan bd déu trén mat phing co thé duoc tao ra bang cac tai trong tap trung phan b déu
dang lwéi khong qua 0,6 m x 0,6 m.

Dién tich bé d& dwdi tai trong tap trung khdng dwge nhd hon 0,6 mx 0,6 m.,
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Phu luc D
{Quy dinh)

Phwong phap thir ket

D.1 Ketdduvacod

D.1.1 Dung cuy

Dau dd A va d3u do B, nhw minh hoa trén Hinh D.1.

Kich thwéc tinh bing milimét

1 B
+1
25 0
—_—— -
+1
100 ¢
*......
a)Daudo A
e
1 /—‘-\
\
¥ o, 4 s
L
5 52000
) "
0o o | 930 0 |
b) DAu do B
CHU DAN
1 Taycim

Hinh D.1 - Dau do dé xac dinh ket diu va cd
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D.1.2 Phwong phap thir

Duw&i cac diéu kién van hanh binh thwang, dsit 1an lwot dau do A va dau do B vao tirng khe hé 6 mat
cét nhd nhét, tac ddng mot Ivc 200 N. Ghi lai va bao cao 1a dau do co lot qua khe hé hay khdng. Néu
d4u do A lot qua khe hd; ghi lai kich thudc khoang hd.

D.2 Ket ngon tay va ngon chan

D.2.1 Dungcu

Hau do C, nhw minh hoa trén Hinh D.2.

Péu do D, nhw minh hoa trén Hinh D.3.

Kich thudc tinh bing milimét

CHU DAN

R Ban kinh

Hinh D.2 — Pau do C dé xac dinh ket ngén tay va ngén chan

D.2.2 Phwong phéap thir

Duwéi cac diéu kién van hanh binh thudng, dat ddu do C vao khe hd cd mét cét nhd nhét, xoay dau do
va di chuyén qua vong cung hinh nén nhie trén Hinh D.4, trong khi dat mdt Iwc 50 N. Ghi lai va bdo céo
14 d4u do cb lot qua khe hd hay khéng.

D.3 Ket chan vatay
D.3.1 Dungcu
P4u do D, nhw minh hoa trén Hinh D.3.

Dau do A, nhr minh hoa trén Hinh D.1.
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Kich thwdre tinh béng milimét

CHU DAN
r ban kinh

Hinh D.3 = Dau do D dé xac dinh ket chan va tay

D.3.2 Phwong phap thir

Duéi cac didu kién van hanh binh thwdng, g3t 1an luwot ddu do A va D vao khe hér co mét cit nhd nhét,
dat mot lwc 50 N. Pau do D phai.dirge xoay va di chuyén qua vong cung hinh nén nhe trén Hinh D.4.
Ghi lai v bao c4o 1a dau do ¢ lot qua khe h& hay khéng.

Hinh D.4 - Xoay ddudé Cva D
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Phu luc E
(Quy dinh)

Thir 46 chéng trwot

E.1 Nguyén tic

Nguwoi thi nghiém di chuyén thing ding v& phia tredc va vé phia sau trén bé mat thir. B& mat
dwoc lam wét bing nwac cb chiva chét lam wét. DO nghiéng clia ban thir dwgc tang ti vi tri ndm
ngang dén mdt goc ma & do nguwdi thlr nghiém cam thay khéng an toan.

E.2 Nguw&i thl nghiém
Ngwdi thiv nghiém 1a mét ngudi tredng thanh di chan trén, toan bd chan phai dwoc 1am wét trong it

nhét 10 min treée khi bat dau ther nghiém. Ngwdi thi nghiém phai dwgc bao vé khdi nga bing mét
thiét bi an toan, cho phép chuyén déng khong han ché trén bé miét thir nghigém.

CHU THICH D& ngudi thi nghiém lam quen v&i phirong phap thi, ho nén dwoc thye hanh ddo tao trén cac bé mat
©6 @3¢ tinh chéng trurgt 63 duge xac dinh trrde theo phu lyc nay.

E.3 Ban th
Mét tdm phing c6 chiéu réng 600 mm va chidu dai 2 000 mm, véi mot géc diéu chinh dwoc d
nghiéng tr 0° dén 45°; canh ngan phai dwoc 13p ban 1& san nha va mot thiét bi do d6 nghiéng ¢c6

vach chia @3 1° phai dugc 1ap vao mét bén clia ban thlr, cho thay goc nghiéng clia tAm phéng so
v&i mat phéng ngang.

Pé gir an toan cho ngwodi thir nghiém, tay vin phai dugc Iap vao ca hai bén theo chiéu doc cla
ban thir.

E.4 Chatliong thw

Chét 16ng thtr phai & dung dich nwdc clia mot chat 1am wot trung tinh ¢6 néng d 1 g/l. Nude co
thé duoc 1y tir hé théng nwéc sinh hoat.

E.5 Mau thiv

Méu thir phai phl 1én bé mat thir c6 kich thudc toi thiéu 1 000 mm chiéu dai va 500 mm chiéu
rdng. Cac thanh phén c6 dang khong déu phai dwoc dat sang mot bén, gan nhét co thé, dé bao
phii b& mét the 1 000 mm x 500 mm.

Khi thir chéng tregt thay dbi theo hwong, méu thir phai dwoe gén 1&n bé mat thir theo chidu béat

loi nhét.

Khu vire ty do gitva c4c bd phan phai dugc lp day bang chat dém duoc s dyng cho cac mdi ndi
gach gbm.
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E.6 Phwong phap thw

Khodng trong gitra céc bd phan phai cé cung mire d6 véi khu vee xung quanh khi 18p dat dang.
Néu khoang tréng gitra cac bd phan mé réng theo mét hirdng cu thé, mau thir phai dwoc thir theo
hwéng nay va theo hudng vudng gbc.

Mau thir duge gén vao tAm tdm phing ctia ban thiy, trong didu kién bét loi nhat. Sudt toan bd thi
nghiém, mau thir phai dwoc lam wét lién tuc bang chét 1dng thir téi thidu 5 imin.

Ngwdi thir nghiém di chuyén nira budc vé phia trrdc va vé phia sau trong tw thé thdng dieng, nhin
xudng b& mat mau thir, theo hwrong xudi xubng. Cung lic dé, 36 nghiéng cia ban thir dwoc tang 1én
khoang 1°/s, bdt dau tr vi tri nAm ngang. Goéc nghiéng khién nguwdi thir nghiém cam thay bip bénh
phai dwoc thiét [ap théng qua viéc 13p lai cac thay ddi goc nghiéng clia ban ther xung quanh gia tri
toi han.

Géc nghiéng phai dwoc xéac dinh mudi hai 1an, bat dau méi 14n tir vi tri ndm ngang clia mau thi,
E.7 Banh gia

Dé danh gia cac két qua, cac gi4 tri cao nhéat va thdp nhat cia nhém mudi hai phép thir khdng
dwoc tinh dén.

Gi4 tri trung binh sé hoc clia mwdi phép thir con lai, dugc lam tron t&i dd nguyén gan nhét, phai
dwoc 13y 1am két qua ctia thir nghiém.

E.8 Phan loai

Tat ca céc linh kién cta thiét bj phai dwoc phan loai thanh ba nhom:

a) 12°: cac vat pham vdi két qua thir nghiém tir 12° dén 17°;

b) 18°: cac vat pham voi két qua thir nghiém tir 18° dén 23°;

c) 24°: cac vat pham voi két qua thir nghiém tir 24° tre 18n.

E.9 Baéo cao thir nghiém

Béo cao thir nghiém phai co:

a) dac diém mu tht:

b) géc nghiéng.
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Phuluc F
(Quy dinh)

Str dung thép khéng gi cé kha ning chiu tai trong mdi trwdng bé bosi

F.1 Quy dinh chung

Thép khéng gi dugc st dung cho nhiéu két cdu trong bé boi. “Thép khong gi” 1a tén ggi chung cho mét
tap hop clia nhiéu vat liéu khac nhau véi thanh phan hop kim khac nhau.

Bén canh c4c gidi phap két ciu thich hop (vi du: tranh cac khoang tréng) va bé mit cang nhén cang
tét, viéc Iwa chon vat lidu dung 13 tiéu chi ¢6 tinh quyét dinh nhat én viée tranh cac vén dé vé an mon.,
Mat tiéu chi quyét dinh khac 1a kha nang tiép can dé lam sach va kiém tra.

Cac méac thép khong gi néu tai phu lyc nay phai dwoc sl dung cho cac cau kién trong mdi trudng
clorua; cac mac thép nay duoc quy dinh theo cac tiéu chuan hién hanh. Do viée phat trién k¥ thuat van
dang tiép tuc, cac mac thép khéng gi bd sung co thé duoce st dung voi diéu kién c6 tai lidu vé Iy thuyét
va thiee hanh hoan chinh va phit hop v& kha nang chéng nirt v& &n mdn do &ng suét.

St &n mon ¢ thé xuét hién rd rang (vi du: vét ré &n mon) hodc khang rd rang va tw phat ma khéng c6
déu hiéu (vi dy: 3n mon nirt v& do (rng suét).

Ky hiéu phai phit hgp véi EN 10088-1 va EN 10088-2. Bén canh s hiéu, mdi loai thép c6 mét ky higu
ngén (vi du: thép sb 1.4301 c6 ky hiéu ngan X5CrNi18-10).

F.2 Beé boi trong nha khir triing bang clo
F.2.1 Quy dinh chung

DOi v&i bé boi trong nha, phai tinh dén kha nang méi treéng &n mon cao gidu clorua gay ra boi hiéu
trng fam kho va bay hoi.

F.2.2 Céac b phan khong c6 kha ning lam sach thuwdng xuyén

Déi véi cac clu kién trong mbi tredng clorua, sy xuat hién cia clorua thic tién sy &n mdn nit vo
do (rng suat lién tinh thé phai dwoc tinh dén. Do d6, trong thiét bi bé boi trong nha va cac cau kién
ctia ching dwoc lam tir thép khong gi khéng cé khd nang lam sach thwdng xuyén, chi cac vat liéu
sau dwge st dung:

- 1.4565 (X2CrNiMnMoNb25-18-5-4);
- 1.4529 (XINiCrMoCuN25-20-7); va

— 1.4547 (X1CrNiMoCuN20-18-7).
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CHU THICH Trong c&c méi trudng niede c6 ndng @6 clorua nhd hon 250 mgfl (nmfvc ubng), vat lidu 1.4539
(XtNiCrMoCu25-20-5) c6 thé dwoc sl dung.

F.2.3 Cac bo phan co kha nang lam sach thwdng xuyén
F.2.3.1 Quy dinh chung

Xem xét sy dn mon thuc té va cac diéu kién khac cb lién quan, vi du: nhigt 46, 36 dm v.v..., va chi
trong trirdng hep 1am sach thudng xuyén cho cac bd phan va cac phan dé tiép can cua thiét bj bé
boi bén canh cac vat liéu dege dé cép & trén, mot trong cac vat liu sau phai dwoc st dung:

- 1.4401 (X5CrNiMo17-12-2);

- 1.4404 (X2CrNiMo17-12-2);

~ 1.4578 (X3CrNiCuMo17-11-3-2);

- 1.4571 (X6CrNiMoTi17-12-2);

— 1.4439 (X2CrNiMoN17-13-5);

~ 1.4462 (X2CrNiMoN22-5-3).

F.2.3.2 Khai niém kiém tra va lam sach

Pht hop v&i két qua danh gia rli ro, mot khai niém v& kiém tra va 1am sach thwéng xuyén phai
dwgc thiét 1ap bdi nha ché tao.

Khai niém 1am sach phai gidm thidu sy giau clorua trén bé mat cia vat liéu va phai duoc ghi lai mdt
cach thich hop.

F.3 Bé boi ngoai troi khir tring bang clo

B& boi ngoai trovi khir triing béing clo néi chung 1a mét moi triedng it n mén, méc d vé cuc bd, vi
du: phia trén mat nwdc, co thé xay ra sy an mon cao hon. Nguy hiém gidu clorua 1a nhd hon, vi
nuwéc murra sé riva troi chat dién phan.

Viéc Iwa chon vat liéu phi hop cho thiét bi bé boi va cac cdu kién clia chung phai dwoc thire hién
can than, xem xét s 3n mon clia mdi trwdng va 1am sach di kién cac bé mat. Trong cac méi
tredng it &n mon hoac khi viéc 1am sach thudng xuyén cho cac phén va bd phén dé tiép can dwoc
du kién triréc, mot trong cac vat lidéu sau phai dwoc st dung:

— 1.4301 (X5CrNi18-10);

— 1.4307 (X2CrNi18-9);

— 1.4567 (X3CrNiCu18-9-4);

- 1.4541 (X6CrNiTi18-10);

1.4318 (X2CrNiN18-7).

F.4 Lép phivason

Lop pht bé mat thép khong gi khdng di d& bao vé khoi 3n mon va khdng dwoc dung [am i do 8é
lya chon mot vat lidgu chdng an mon thap. ’
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Thw muc tai liéu tham khao

EN 335-1, Durability of wood and wood-based products —~ Defipition of use classes — Part 1:

General

EN 335-2, Durability of wood and wood-based products — Definition of use classes — Part 2:
Application to solid wood

EN 335-3, Durability of wood and wood-based products — Definition of hazard classes of
biological attack — Part 3: Application to wood-based paneis

EN 13451-3, Swimming pool equipment — Part 3: Additional specific safety requirements and test
methods for inlets and outlets and water/air based water leisure features

EN 1176-1:2008, Playground equipment and surfacing — Part 1: General safely requirements and
test methods

EN 15288-2, Swimming pools — Part 2: Safety requirements for operation
EN 12503-1, Sports mats — Part 1. Gymnastic mats, safety requirements
EN 12503-5, Sports mats — Part 5: Determination of the base friction

EN 12503-6, Sports mats — Part 6: Determination of the top friction

TCVN 9549:2013 (1ISO 1421:1998), Vai tréng phil cao su hodc chat déo — X4c dinh liyc kéo dirt va
dé gian dai dirt

TCVN ISO/EC 17025:2007 (ISO/IEC 17025:2005), Yéu cdu chung vé ndng luc cla phong thir
nghiém va hiéu chuén

ISO 5904, Gymnastic equipment ~ Landing mats and surfaces for floor exercises —~ Determination
of resistance to slipping

FINA Handbook 2005-2009

Managing health and safety in swimming pools, HSE Books UK, 1999
Sicherheitsregeln fiir Bader -~ GUV 18.14 D, 1984

KOK-Richtlinien fir den Baderbau D, 2002

NF T54 405-1, Unplasticized poly(vinyl chioride {PVC-U} extruded or coextruded profiles for
outside use -~ Specifications and test methods — Part 1: Solid wall PVC-U
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