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Loi nél adu

TCVN 9385:2012 dugt chuydn 88i tr TCXDVN 46:2007 thanh Tidu
chudn Quéc gla theo quy dinh tal khodn 1 Didu 69 cla Ludt Tidu chudn
va Quy chudn k§ thust vd diém b khodn 2 Du 7 Ngh| dinh sé
127/2007/ND-CP ngdy 1/8/2007 ¢la Chinh phd quy dinh chi tiét thi hanh
mot sé didu cla Ludt Titu chudn v Quy chudn k§ thudt.

TCVN 9385:2012 do Vién Khoa hoc Cong nghé Xdy dyng — B3 Xdy dyng
bién soan, BY Xay dyng d& nghl, Tdng cyc Tidu chudn Do ledng Chét
lrgng thdm dinh, B Khoa hoc va Céng nghé cing bd,
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Chéng sét cho céng trinh xay dyng - Hwéng dan thiét ké, kiém tra
va bao tri hé théng

Protection of structures against lightning - Guide for design, inspection and maintenance

1 Pham vi 4p dyng

1.1 Tiéu chuln ndy dtra ra nhirng chi dBn thiét ké. kidm tra va bdo trl hd théng chéng sét cho céc
cdng tinh xdy dung. Tiéu chulin ndy cling dua ra nhimg chi din cho vide chéng sét 64 véi chc trrding
hop d8¢ bigt nhur kho chira chit nd, nhirng cdng trinh tam nhur cin cdu, khan dal bing két cdu khung
thép, va cac chi ddn chiing sét cho cac hd théng luw trir A& idu dign tr.

1.2 Tidu chudn ndy khéng 4p dung cho céc cBng trinh khai thac ddu, khi trén bidn, cac cdng trinh dic
bigt hay ap dyung céc cdng ngh$ chéng sét khac.

2 Tailigu vign din

Céc tai ligu vign diin sau 18 cin thiét cho vide &p dung tidu chudln ndy. DI véi cée tai u vién din ghi
ndm cdng bb thl &p dung phién bén duoe ndu. DI véi cac tai ligu vidn dlin khdng ghi ndm cdng bé th)
ép dung phi&n ban mé&i nhit, bao gdm cé céc sira 4], bd sung (nbu cb).

BS 7430:1998, Code of practice for earthing.

BS 923-2:1980, Guide on high-voltage lesting techniques.

BS 5698-1, Guide fo pulse techniques and apparstus - Part 1: Pulse terms and definitions.

UL 1449:1985, Standard for safely for lransient vollege surge Suppressors.

ITU-T K.12 (2000), Characteristics of gas discharge tubes for the protection of telecommunications

3 Thugt ng(r va dnh nghta

3.1
H$ théng chéng sét (Lightning protection system)

Toén bd hé thdng day dlin durgc siz dyng 98 bdo vé mdt cong trinh khdi tac 6dng cia sét ddnh.

3.2
B¢ phin thu sét (Air termination network)

M4t b3 phan clia hé théng chéng sét nhiim myc dich thu hit sét danh vao né.
33
Mang ndi adt (Earth termination network)
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M6t b3 phan cia hé théng chéng sét nhAm myc dich tidu tan dong @ién sét xubng dét.

34

Diy xudng (Down conductor)

Day dn ndi b9 phan thu sét va mang ndi a4t

35 |

Cuyec ndl aét (Earth electrode)

B3 phan hodc nhom cac bd phan din didn cb tiép xGc véi @8t va cé thé truydn ddng didn sét xubng aét.
36

Cye ndl adt mach véng (Ring earth electrode)

Cyc ndi 34t tac ra mot vong khép kin xung quanh ¢dng trinh & dudl holic trén bé mat adt, hodc & phia
dudi hodc ngay trong méng clia cdng trinh,

37
Cyec ndi dit tham chidu (Reference earth electrode)

Cyc ndi ¢4t cé thé tach hoan todn khéi mang ndi ddt a8 ding vao myc dich do dac kidm tra.
3.8

Di§n cadm ty cidm (Self-inductance)

Dic trung cla day ddn hodic mach 130 ra trrdng dign tr nguere khi ¢ ddng dién thay 881 truydn qua
ching.
Dién cdm ty cam ciia mdt ddy din hodc mach tgo ra thé dign ddng dugc tinh tr cdng thize:

Vul 2
dt 1)

trong @6
V 1A tredrng didn tir nguee tinh bing vdn (V);
L 12 dién cdm ty cdm tinh blng Henri (H);
g 1A téc 40 thay d8i ddng tinh bang Ampe trén gidy (AJs).

3.9
Didn cim trong hé (Mutual-inductance)

Dc trung cla mach & 66 mot didn &p dugc tgo ra trong mdt ving kin bt mdt ddng dién thay 83 trong
mot ddy din déc 14ap.
Dlén cam twrong h coa mdt vong kin tao ra mot didn ap ty cdm dugc tinh nhur sau:



TCVN 9385:2012

di
VasM-—
dt ()

frong d¢:
V1a dién ép ty cdm trong vdng kin tinh bing vén (V);
M i ¢ién cdm tuong h8 tinh blng Henri (H);

di
Zli tdc 89 thay adi céng trong mdt ddy diin 60c I9p tnh blng Ampe trén gidy (A/s).

3.10
Dign cidm truydn diln (Transfer-inductance)
Déc treng cla mach & d6 mdt dign 4p dugc tgo ra trong mdt véng kin bai mdt ddng dién thay ddi trong
m&t mach khac ma mét phan cia né ndm trong vong kin.
Didn cdm truydn din cda mdt vdng kin tgo ra mdt Adn 4p v cdm durgre tinh nhu sau:
di
VelM, —
"l (3)
trong 46:
V13 dign dp ty cam trong véng kin tinh bing vén (V);
Mt 1a 8ién cam truydn dén tinh bing Heni (H);
:—': I& tée 64 thay ddi dong trong mét mach khic tinh bdng Ampe trén gidy (AJs).

3.1
Ving bio vé (Zone of pratection)

Thé tich ma trong 34 m{t ddy dén sét tao ra kha néing chéng sét danh thdng bdng cach thu hit sét
danh vao né.

4 Quy dnh chung

41 Céc hudng din trong tidu chulin ndy mang tinh tdng quét, khi 8p dyng viio mét bd théng chéng
sét cy thd cdn xem xét t&i céc Eidu kign thyrc 18 i8n quan dén hé théng @6. Trong nhing truémg hop
d3c¢ bigt kho khén thl cdn tham khido y kién cla cac chuyén gia.

4.2 Truéc khl tén hanh thibt ké chi tiét mdt he théng chdng sét, cln phdl quydt dinh xem céng trinh
cb cdn chlng sét hay khéng, ndu cdn thl phai xem xét didu gl d4c bigt cé ién quan ¢én cdng trinh (xem
Didu 7 va Didu 8).

4.3 Cln kibm tra cdng trinh hodc néu cdng trinh chura x8y dyng thi kidm tra hd so ban vé va thuyét
minh k§ thudt theo céc yau clu v& phang chéng sét dugc quy dinh & tidu chuféin nay.
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4.4 Db véi nhirng cong trinh khdng b cac chi tiét bing kim legl phir hop thi cln phéi ddic biét quan
tam t&i viee bé tri tat cd cac b3 phan cla hé théng chdng sét sao cho wira ddp (ng yéu cdu chéng sét
vira khdng 1Am anh hurdng dén thAm m§ cla cdng trinh.

4.5 D& véi céc cong trinh xay dyng cb da phn két cu blng kim loal thi nén sir dyung cic bd phén
bing kim loal 46 trong hé théng chéng sét & Iam ting 86 long che b phan dlin sét. Nhur thé vira tiét
kiém kinh phi cho hé théng chéng sét lai khdng |am dnh hudng dén thdm my cla céng trinh, Tuy nhidn,
khi ¢6l danh vao phin kim loai, d3c bidt 481 v&i kim Jogi dugc son ma, ¢ th8 pha huy céc 1ép son ma
ngodi kim logl; 481 vér khéi xdy cé cbt thép cb thd gdy @8 khéi xay. C6 théd gidm thidu rii ro trén béing
gidi phép sirdyng hd !héng chéng sét dugc cb dinh trén bd mit cdng trinh.

4.6 Nhng k&t chu kim loal thuéng dugc s dyng nhi mét bd phdn trong hé théng chdng sét gdm co
khung thép, cbt thép trong bé tdng, cic chi tiét kim loai clla méi, ray 48 vé sinh clra sd trong nha cao

ting.
4.7 Toan bd cdng trinh phai dwoc bdo vé bang mét hé thdng chdng sét két ndi hodn chinh véi nhau,
khdng ¢6 bd phan ndo cla cong trinh duroc tach ra ¢é bo v rieng.

5 Chirc ning cua hg théng chéng sét

Chirc ndng cla hd théng thu va din sét 12 thu hit sét danh vao nb rdi chuydn déng dién do sét tgo ra
xubng a4t m@t cach an toadn, trénh sét ddnh vdo céc phdn két cAu khidc cin duoc bdo v cla cdng
trinh. Pham vi thu sét clia m{t hé thdng thu va din sét khdng cb dinh nhung cé thd coi 1a mét ham cla
mirc &9 tidu tan dong dién sét. Bdi viy pham vi thu sét 12 mdt dai ivgng thdng ké.

M3&1 khac, pham vi thu sét It bi 3nh hedng bdi céch cdu tao hé thdng thu va diin sét, cho nén sy sép
&5t theo chidu ngang va chidu thdng ding 14 trong duong nhau. Do d6 khdng nhét thibt phdi s& dung
cac dAu thu nhon hodc chép nhon, ngoai trir vige 36 1A cAn thiét v& m#t thyee tn,

6 VA&t lidu va kich thuée

8.1 Vitll§u

Khi lra chon vt ligu, cdn xem xét nguy co b} &n mén bac gdm &n mon Gign hod. DS véi vide bao vé
day din, cin chi ¥ kp bdo vé chdng lei sy 8n mén trong mai trrdmg khic nghiét, vi dy:

a) Phi ddy dn bing chi ddy it nhdt 2 mm trén dinh éng khéi. Boc chi ¢ hai d4u va tal céc didm ddu néi;
b) Néu c6é thé thi bd phan thu sét nén a8 trdn, ndu khdng cé thd ding 6p PVC méng 1 mm dé boc
trong trudng hop cda chéng gi (Sdc bi¢t d&i véi vat idu nhém).

Tiét dién cua cac mébi ndi trong cb thd blng khodng mdt nira méi ndl ngoal (xem 12.10.2).

6.2 Kich thwéc

Kich thude cia céc b6 phdn hop thanh trong mot hé théng chbng sét cn a3m blo cac yéu cdu néu
trong Béng 1 va Béng 2. ©4 ddy cla cic tdm kim loai s&r dyng trdn mai nha va tao thanh m®t phidn cla
hé théng chéng sét cdn ddm bdo yéu clu trong Béng 3.

8



TCVN 9385:2012

Bing 1 - Vit lIgu, cdu tgo va tiét dign tdi thibu cia kim thu sét, ddy din sét, diy xuéng

va thanh chdn dwéi dét
Vatlidu Cdu tgo Tiét dign tdi thidu®* (mm”) Ghi ¢chu
Day det djc 50 | Chidu day 16i thidu 2 mm :
©dng Day trdn 8ic’ 50 Duéng kinh 8 mm -
Cép 50 Duéng kinh i thibu cia mdi s¢i 1,7 mm
DAy trdn dac™ 200 Buéng kinh 16 mm
Day det ddc 50 Chidu day t&i thidu 2 mm
Ddng phi thide® [Day von dac 50 Dudng kinh 8 mm | ¢
Cép S0 Dudng kinh 18 thidu cia mdi s¢i 1,7 mm
DAy tron d3c® 200 Dudng kinh 16 mm
S Day det dgc 70 Chigu day téi thidu 3 mm
Day tron dac 50 Dudng kinh 8 mm .
Cép 50 Dudng kinh i thidu cua mdi s¢i 1.7 mm
Day det diic 50 Chidu day tdi thidu 2,5 mm
_ Day trén déc 50 Budng kinh 8 mm
Herp kim nhdm
[ Cép 50 Ouéng kinh 18 thidu cua mdi s¢i 1,7 mm
Day tron dac’ 200 Oudng Kinh 16 mm
Day det dac 50 Chibu day t3l thidu 2,5 mm
Thiowaiin® | Day trdn &3¢ 50. Buéng kinh B_ I'I'll:ﬂ
Cap 50 ©udng kinh t8i thidu cia mdi s¢i 1,7 mm
Day trdn 83c™ 200 Buéng kinh 168 mm
Day det 8¢ " 50 Chidu day 13l thidu 2 mm
T Day trdn dac” 50 Dudng kinh B‘rm-n . :.
Cép 70 BDuémg kinh 10 thidu cua mdi s¢i 1.7 mm
Day tron d3c™ 200 Duong kinh 16 mm
| CHU THICH:
*Salsb che phép: - 3 %
¥ Nndng ndeq hode phil dign, chidu ady K phi 18l thibu 1 1 micron.
*Lop phvd phal ahdin, 1en tye va khdng ob vt sdn wii chilu ddy denh Ginh 1 50 microns.
Chromium 16 %; Nicke! 8 % Carbon 0,07 %,
* 50 mm? (Gutrng kinh 8 mm) c4 thé gidm xubng 28 mm* (Guwdng kinh 6 mm) rong mét 88 Fudng hop khdeg yéu cdu sizc bin
oo hoc ¢80, Trong trrdmg hop 66 cln ivy § gldm khodng cach gide cic didm cd gnh.
' Ch 4p dyrg cho kim thu s6¢. Trudmg hop (ng sult phit sinh do tl trong nhar git gdy ra khdng [én Bl c8 thd sir dyng kim By
81 dal tdi 08 161 1m dutrng kinh 10 mm

¥ CHl #p dyng cho thanh cém xudng dét.
* Néu phil quan m dic bist 101 vin 68 cor vi phiSL N cde pid tf trén clin ting 8n 78 mm* (Gwdmg kinh 10 mm) o8l vé ddy |
trén dc v 75 mm? (ddy 8 thidu 3 mm) @bl véi thanh det Gjc.
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Bang 2 - V4t 118y, cdu tgo va kich thuée tl thidu cda cye néi ait

Vit Kich thudc toi thidu*
Cdutzo Dayndl | Tdm ndi Ghi chi
ligu Coc ndi ait ait ait |
Dudng kinh tdi thidu coa mdl
L 2
Cép 50 mm W a1 1.7 oot
Déy trdn d&c’ 50 mm* Dudng kinh 8 mm
Day det 35c ° 50 mm* Chidu day t&i thidu 2 mm
Day ¥dn dc ?;’ e e
96’“9 mm
bng * | Dwéng kinh Chiéu day thanh &ng t&i
' [20mm thidu 2 mm
500 mm x N —
Tém 6ic 800 miri Chidu day t&i thidu 2 mm
800 mm x
T4m mét céo Y 600 mm | 716t dién 25 mm x 2 mm
DAy trdn d&c ma | Dwdng kinh | Dudng
kém"* 16 mm* kinh 10 mm
. Oudng kinh Chiéu day thanh dng tdi
_Ong g b 25 mm® thidu 2 mm
E;f“ ¥ me 90 mm? Chidu day t4i thidu 3 mm
" Tam dac ma 500 mm x
et 500 mm Chidu day 6! thidu 3 mm
:-émemét chome B::om X ' Tiét didn 30 mm x 3 mm
DAy trén ddc ma | Dudng kinh 'Ma ddng 89,9% 4dng, day
adng* 14 mm 161 thidu 250 microns
DAy trén Géc Budng
khéng ma' Xinh 10 mm
DAy det d&c tran . .
ho:c ::. :;“r,. 75 mm?® - Chidu day 14i thidu 3 mm
19 2 Ouréng kinh tdi thidu cua mdi
Cép ma kém 70 mm sof 1,7 mm
Thép dng ma 50 mm x
%Bm°® 50 mm x 3 mm |
Thép Oudngkinh | Budng
khong | DY VOn G | 45 mm kinh 10 mm
gt Déay det d3c 100 mm? Chidu day t8i thidu 2 mm
CHU THICH:
* Salsdchophip -3 %.
® C6 thé phi bing thide.
€ Lép phi phél nhdn, B8n tuc va khdng ob vét sn vir chidu diy danh dinh id 50 microns 841 véd vét [1u trén va 70 mirons
adl véri vat ieu det
? Chan éng cin dugc Bén tnede kAl mg kém.
* Ding cin Guge i@ kit val 16 thdp.
' Chi cho phédp khi hodn todn chér frong Bé tong
¥ Chlcho phép khi dugre £8n két 15t tal cdc d1dm cdch nhau khdng qud 5m véi cbt thép & nhOmg b4 phan méng o tikp xGe
voi dbt

10




TCVN 9385:2012

Bidng 3 - D diy 6l thidu cua tim kim logl s&r dyng dé Igp mal nha va tao thanh mét phdn cia hé

théng chéng sét
Vit gy : D day t8l thibu |
| (mm)

Thép mae 0.5 i

Thép khang gi 0.4 i}

Ddn. 03 :

_ Nhom vl Kém 07 |
on . 20 |

CHU THICH: Ciic 84 i trong biing ndy 1d hap I khi mal nhd 1d mdt philn cla b thdng chéng sét. Tuy nhién vln ¢4 nguy |

_ o then kim logl b] dénh thisng 06 ver cdc ol 34t Ganh thing. '

7 Sy cdn thibt cia vigc phong chéng sét

7.1 Nguyén tic chung

Céc cdng trinh cé nguy co €hdy nd cao nhu nha may sdn xult thude nd, kho chira nhién B¢u hode
twong dvong cdn sy biao v@ cao nhit khdl cac ngliy co bj sét @anh. Chi tidt cho viéc bao v§ cac cong
trinh ndy xem trong Didu 18.

D4i véri cac odng trinh khéc, céc yéu cdu vd phdng chéng sét dugc dd cdp dén trong tiéu chudn nay 13
804 gédp (ng va cdu hdi duy nhiit dugc a§t ra 1 cdclin chéng sét hay khdng.

Trong nhidu trwéng hep, yéu cu cln thidt phai chéng sét 14 rdt r8 rang, vl dy:

a) Noilty hop ¢dng ngudi;

b) Noi cln phil bdo v cée dich vy cdng chng thiét yéu;

¢) Noima quanh khu v 86 thurdng xuydn xdy ra sét dénh;

d) Noi cd céc két cu rét cao hodc dimg don Gdc mét minh;

@) Noichd cac cong trinh cb gid trj vin hod hojc lich sir;

f) Noi cé chira céc loal vét ligu d8 chéy, nd.

Tuy nhidn, trong rét nhidu tredng hop khic thi khdng ¢ quyét dinh. Trong cic Wudng hop @6 cin
tham khdc 7.2; 7.3; 7.4; 7.5; va 7.6 v nhidu yéu 14 dnh hudng dén xac sulit sét danh va eac phan tich
vd hju qui cia nb. _

Clng c6 mét 58 yéu 18 khdng thd dénh gia duge va ching cb thé bao trim n tt ca cic yéu 16 khac.
Vi dy nhu ydu cu khdng xdy ra cdc nguy co c6 thd tranh duge 841 véi cude sbng cla con ngudi hodc
I3 viéc tAt c& moi ngudi séng trong tod nha ludn cdm thily duoe an todn cb thd quyét dinh cAn c6 h
théng chdng sét, mdc di thdng thudrng thi didu ndy |4 khdng cin thiét.

Khéng cé bit cir hudng din cy thd nao cho nhiing vén dd nhu viy nhung cb thé tén hanh danh gia
can ¢ vao xac sult sét danh vao cong trinh véi nhirng yéu té sau:

1"
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1) Céng ning cia tod nha,

2) Tinh chét cla vide xdy dyng tod nha dé.

3) Gid tri ca vat thd trong tod nha hodic nhing hdu qua do sét danh gdy ra.
4) Vjtrl tod nha,

5) Chidu cao cdng trinh,

7.2 Xéc d|nh xdc sufit sét ddnh vao céng trinh

Xac sudt chia mdt cdng trinh hodic mot két cAu bj sét danh trong bt ki mdt ndm ndo @6 I3 tich clia "méat
@5 sét phong xudng B4t" va “dién tich thu sét hiru dyung” cla két chu. Mt 60 sét phéng xubng adt - N,
14 s4 n sét phéng xudng mat aht trén 1 km? trong mdt ndm. Gid tri N, thay @di rét ion. Uéc tinh gia b
N, trung binh ndm Auoc tinh todn bing quan sét trong r&t nhidu ndm cho céc viing trén thé giél duoc
cho trong Bang 4 va Hinh 1. Bdn @3 mjt 8¢ sét &4nh trung binh trong ndm trén lAnh thd Vigt Nam dugc
cho & Hinh 2 (Do Vign V4t Iy @ia cAu ban hanh n&m 2008). S& lidu vé m$t 66 sét d4nh trung binh trong
ndm tal cac tram khi teong & Vit Nam dugce cho & Phy lyc E.

Céc mirc 48ng mirc duoe sir dung trén bin 8 & Hinh 2 dao ddng tir 1,4 aén 13,7. Khi &p dyng gid tr
mét 85 sét phéng xuéng it cho mdt vj trf khdng ndm trén duing ddng mirc & tinh todn nén Iy gid tr
1&n hon gitra cac gid tri dudng ddng mirc lAncdn nd, Vi dy vi tri ndm gilra hal udng ddng mic cb gid
tr} 12 5,7 va 8.2 thi c6 thd 14y gid tri m$t 48 sét phéng xisbng dht 12 8,2 An/km¥nam; v| trl ndm gicra hal
dudng dbng mirc cb gid tri 12 8,2 va 10,9 thi 1Ay gid trj m§tdd sét phdng xudng a4t ia 10,9 An/km?/n&m:;
vj tel ndm & viing ¢ gid trj I&n hon 13,7 thi ldy gid trf m§t 86 sét phéng xubng a4t 14 18,7 An/km®inam.
C6 thé tham khdo Phy luc E vA mét 80 sét phéng xubng dét cho céc dia danh duoc 13p trén co s& bin
a8 mat 60 sét (xem Hinh 2) v khuyén cdo & muc ndy,

Dién tich thu sét hru dung cla mdt két cAu 12 dién tich m#t bing clia cac cdng trinh kéo dai trén tht ci
cdc huréng b tinh @én chidu cao cia né. Canh cla dign tich thu sét hiru dung dugc mé rdng ra tir canh
clia két cdu mdt khodng biing chidu cao cia két cdu tai didm tinh chidu cao. BT vy, 88i véi mdt tod nha
hinh chr nhat don gidn c6 chidu dai L, chidu réng W, chidu cao H (dom vj tinh 13 m), thl dign tich thu sét
hiru dung c6 46 dai (L + 2H) m va chidu rdng (W + 2H) m véi 4 géc trdn tao bdi ¥% duwdng tron c6 bén
kinh 12 H. Nhw vay dién tich thu sét hiru dyng A (m?) 58 13 (xem Hinh 3 v vi dy & Phy lye D):

Ac= LW+ 2 LH + 2WP + tH? 4

Xéc suét sét danh vao cbng trinh trong mét nim, p dugce tinh nhu sau:
P=AxN;x10* (5)

12
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Bing 4 - M8I quan h{ gitra 38 ngdy c6 sét dinh trong 1 ndm va sé 1dn 36t dinh trén 1 km*/ndm

86 ngay cé sét danh 84 1dn sét danh trén 1 km® trong nadm
trong ndm Trung binh Khoidng gi&l han
5 0,2 Tr 0.1 38n 0,5
10 0.5 Tir 0,15 &én 1,0
20 1,1 Tir 0,3 ¢4n 3,0
30 19 Tir 0,6 dén 5,0 _
40 28 Tiz 0.8 ¢én 8,0 |
50 37 j Tir 1,2 4én 10,0
60 4.7 Tir 1,8 4én 12,0
80 6.9 Tir 3,0 6én 17,0
100 9,2 Tir 4,0 ¢én 20,0 |

7.3 Xéc sudt sét dénh cho phép
Xac suét sét danh cho phép dugc ldy bing 107 trong mot naim.

7.4 Xéc suftsét dinh tdng hop

Sau khi ¢a thift 18p duoc gié tr cla p, & s lin 36t ob khé nadng Ganh vdo céng trinh trong mdt ndm,
tinh xac suét sét danh 18ng hop bing cach nhdn p vél céc *hé 88 didu chinh® dugre cho & céc bing tir
Bing 5 dén Bang 9 Néu xac sult sét ddnh tdng hap ndy Ién hon xéc sulit sét danh cho phép p, = 10°
trong mdt ndm thl cdn phai bé trf h théng chéng sét.

7.5 Cic hy sé d@idu chinh

Bang 5§ @n Bang 9 16t k& cdc hd sé didu chinh tira dén E bidu thi mire 89 quan trong hojc mirc @4 i
ro twong 841 trong mdi trudrng hop.

Bdng 7 ligt k& céc he sb didu chinh k& dén thidt hai vb gid trf cla céc 64i tugng bén trong eang trinh hode
hdu qud ddy chuydn. Thigt hai v gia trj cac 84| tegng bén trong cdng trinh |4 khé rd rang; cdn thudt nglr
*hdu qué ddy chuydn® cb ngy ¥ khdng nhirng ké dén thidt hal v§t chét dbi véi hang hod va clia cdi ma cd
nhizng khia canh v sy ngét quing clia céc dich vy thiét ydu, ddc biét 13 trong céc bdnh vign.

RUi ro 88i véi cudc séng thdng thudmg cb thd 14 rét nhd nhung ndu mét tod nha bj sét danh ting, hod
hogn hay sy hodng loan cé thé xdy ra mdt céch ty phét. B&i vy nén thyrc hign tét cd céc bién phép cd
thé c6 a8 gidm thidu céc téc ddng ndy, iic bigt céc thc ddng 881 vl ngudi gid, tré em vé ngudi bm yéu.
081 véi céc tod nha s dyng vAo nhidu myc dich’ khdc nhau, nén 4p dyng h§ sb A cho truding hop
nghiém trong nhét.
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Bing 5 - Bing tra glé tr] hé 36 A (theo dang céng frinh)

Trudng hoc, bénh vidn, nha tré miu gido...

Dang cdng trinh Gidtrihéd s A
Nha va cdng trinh véi kich thude thing thudng 03
Nha va cfng trinh véi kich thude thdng thudng va cé bd phan nhd cao hon xung quanh 0.7
Nha méy. xudng san xulit, phdng thi nghiém 1,0 :
- Céng 80, khéch san, nha & chung cu 12 |
Noi t3p ttung ddng ngudi nhur héi tredng, nha hat, bao tang, sidu thi ién, buu dién,
nha ga, bén'xa, s4n bay, san vdn &6ng. 13
1.7

Bing 6 - Bing tra gl4 tr| h{ 38 B (theo dang két cdu cdng trinh)

Dang két cdu cdng trinh Gidtrihé 368 |
Khung thép hodc B t8ng cbt thép cb mai kim loai 0.1
Khung thép cé mal khdng phai bing kim logi (x) 0,2 j
Bé téng cbt thép ¢ mai khdng phal bdng kim Joal 0.4 1
Thé x&y c6 mai khdng phai bang kim log! hedc tranh tre nira ld 1.0
Khung g8 cé mai khéng phai béing kim logi hodic tranh tre niva 13 14
Thé xy, khung g8 cé méai bdng kim logi 1.7
Cac cang trinh ¢6 mai blng tranh tre nira (4 2,0

|

L

CHU THICH: x) Coe két cdu o8 bé phda kim logl trén néc méi v o4 tiah 4B gign 18h tye xulng @ht th khéng cln theo bing

Bang 7 - Bing tra gla tr| h§ 88 C (theo cdng niang st dyng)

Dgng cdng nang sir dyng "Glatr|h$ sbC

Nha &, cong s&. nha may, xudng sdn xudt khdng chira cdc a8 vt quy hidm hodc |

dic bidt a8 bj huy hoai (x) 0.3

Khu cdng nghiép, ndng nghidp cb chira céc thiz 83c biét d bj huy hoai (x) 0,8

Tram &ién, tram khi dét, @ién thoal, gl phét thanh 1,0

Khu c8ng nghi&p then chét, céng trinh di tich fich s, bao tang, tod nha treng bay

tac phdm nghé thudt hodc cdng trinh cb chira cdc thiz d¥ic biét ¢ bj huy hoal (x) 13
Trurtmg hoc, benh vibn, nha rd mAu gido, nol t8p trung 8dng ngudi 1.7

| CHOTHICH: x) DB b) hu hosi do chdy hode htu qud cia hod hoan
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Bing 8 - Bing tra gl tr| h@ 38 D (theo mirc dQ céich ly)

Mdrc d¢ céch ly GlatrihgséD
Cong trinh xay dyng trong khu vire 34 c6 nhidu cdng trinh khac hodc cé ‘
nhidu cdy xanh véi chidu cao tvong duong holic Ién hon | 0,4 ‘
Céng trinh x@y dyng trong khu vire ¢é it cOng trinh khéc hodc cdy xanh |
¢6 chidu cao tuong duong | 1.0
| Cong trinh xdy dyng hodn todn cach ly hodc cach xa It nhét hai lan chidu
| cao ciia céc ¢8ng trinh hay cdy xanh hign hGu trong khu vy 20

Bing 9 - Bing tra gié tr hg 84 E (theo dang dija hinh)

'[ O3ng dja hinh xdy dyng | Clatrjh§sd E
"'Ving 88ng bdng, trung du ! 0.3
| Viing 68 1,0

Ving nii cao tir 300 m dén 900 m 1.3

Ving ndi cao trédn 800 m | 1.7 ]

7.6 Didn gldi xdc sult sét dinh tdng hop

Phuong phép xac sudt trong tidu chudn ndy nhdm mye dich huéng din cho céc trudng hop khd quyét
dinh. Néu két qud tinh dugc nhd hon 10° (1 trong 100 000) khd nhidu thl nhidu khd ning khdng cin
aén hé théng chdng sét; ndu nhu két qua Ién hon 10%, vi dy ahu 107 (1 trong 10 000) thi cin cb céc i
do x&c dang &4 1am co s& cho vie quydt dinh khdng 1am hé thdng chéng sét.

Khi dugre cho 18 cac hu qua day chuydn s& 13 nhd va dnh hudng cia mét ci sét danh s chi gdy hu
hai rdt nhe 88i véi két cdu cla cdng trinh, cb thd s& 14 Uét kiém néu kndng dAu tw 1am hé théng chéng
sét va chdp nh3n rll ro @4, Tuy nhién ngay cé viéc quyét dinh nhw vdy cOng cdn phai tinh todn &8 biét
dugc mic 49 il ro d6.

Céc két chu cling rdt da dang va di cé sir dyng phuong phap @énh gid ndo di nira cling o6 thé cho cac
két qua khodng binh thudrng va nhirng ngudi s& phai quyét dinh liéu sy bdo v 1 cAn thibt hay khdng co
thé s& phdi s dung kinh nghidm va sy phan quyét clia minh. Vi dy nhu mét ngdi nha két cdu khung
thép c6 thd Bugc nhan dlnh 1A cb xéc sult sét danh thép, tuy nhidn vige thém hé théng chdng sét va
ndi a4t 86 néng cao kha ndng chdng sét rit nhidu nén chi phi 88 I8p ajt thém hé théng ndy cb thé
dugce xem la hop i

D8i véi céc dng khoi bdng gach hodic bd tdng, két qud tinh xac sut sét adnki tdng hop cé thd thép. Tuy
nhién néu chung dirng mdt minh hodc vron cao hon chc két cdu xung quanh hon 4,5 m thi cin phai
chéng sét cho dU xdc suft sét dénh cb gia trj ndo di nlra. Nhlrng ng khoi nhu vély sé& khéng dp dyng

17



TCVN 9385:2012

duoc phuong phdp xbe sult sét danh t8ng hop. Tuong ty nhu vy, céc két cdu chira chét nd hay dé
chéy cAn dugc xem xét thém céc yéu 16 khac nra (xem Didu 18 va 8.3).

Vi dy vé viéc tinh todn xdc xudt sét adnh tdng hop & quybt dinh c6 chn bé trf hé thédng chéng sét hay
khdng dugec minh hoa & Phy e D,

8 Ving bdo vj

8.1 Khai nigm

Kh&i nidm ving bdo v&" dugc hidu mét cach don gidn |4 thé tich ma trong gidl han &6 céc bd phdn
chéng sét tao ra mot sy badd vé chdng lal céc cu phéng dién tryc tiép bling viée thu céc tia sét vao céc
bé phén chéng sét 86.°

Kich thudc va hinh ddng cla ving bao va thay ¢d| theo chidu cac ciia ngdl nha hodc chidu cao cla
céc thiét bi thu sét thlng dirng. Néi chung d6i véi cic céng trinh khéng cao qud 20 m, ving bdo vé cla
cac bd phan thu din sét thing Alrng tr dudl mét aét n droc xéc dinh 14 thd tich tao bdi mét hinh nén
v&i dinh cla nd ndm & dinh bd phén thu sét va ddy ndm duéi mét d4t. Ving bdo vé cla céc bd phén
thu sét ngang dugce xéc dinh bdi khdng gian tao bdi hinh nén cé dinh ndm trén day thu sét ngang chay
tir diém 8du aén aidm cudi. BSi véi nhirng két clu cao hon 20 m, vide xéc dinh ving bdo vé nhus trén
cé thé khdng ap dung duoc, va cAn phai c6 thém céc thidt bj chéng sét 1dp aat theo céch thirc nhu
trong Hinh 4 (xem thém Bldu 16) ad chéng lal cac cu sét ddnh vac phia bén canh céng trinh,

8.2 Géc bio v

D&i v cdc két chu khdng virgt qua 20 m va chibu cao, géc gira canh clia hinh ndn véi phuong thdng
dirng tai dinh cba hinh nén goi 14 géc bdo vé (xem Hinh 5), 84 ¥on cla géc bio vé khdng thd xac dinh
duge mdt cach chinh xéc vi né phy thudc vao dd Ién cla ci sét ddnh va sy hién dién trong ving bdo
vé cac vt thd cé kha nang ddn dién va ching cé thé tao nén cac dudmg ndi adt ddc 1ap vii hé théng
chéng sét. TAt cd nhirng gi ¢6 thd khdng dinh & kha nang bdo vé clia hé thdng chéng sét sé& tang #n
khi 14y géc bdo vé gidm &, D&i vél cce két chu cao hon 20 m, gbc bao vé cla bt k! mdt bd phén din
sé1 ndo cao 1¢i 20 m cling sé twrong ty nhu ddi véi cdc bé phdn thu din sét cla cac két cdu thap hon
20 m. Tuy nhién cdng trinh cac hon 20 m ¢6 kha nang bj sét danh vao phia bé&n canh, bdi viy cin xac
dinh thé tich dugc bde vé theo phuang phép hinh clu ln (xem Phy lyc B.5).

08i véi cac myc dich thye hanh nhdm cung cAp mét mirc @ chéng sét chép nhdn duoc cho mdt kit
cdu théng thuréng cao téi 20 m hodc cho phin két cdu dudi 20 m dbi véi két cdu cao hon, gbc bio vé
clia b8t clr mét b6 phin ridng nao cla iudl thu sét, thu sét ding hay ndm ngang. duoc quy dinh 13 45°
{xem Hinh 5-a va Hinh 5-b). Gia céc b phdn thu sét thing dirng a3t céch nhau khdng qué 2 1An
chidu cao cla chung thi géc bdo vé twong dwrong cé thd dat tél 60° so véi phuwong thing dirng (xem
Hinh 5-¢). D&i véi méi bang, dién tich gita céc day din song song duge col 13 duge chéng sét ndu bd
phén thu sét duoc bd trf theo 11.1 vd 11.2. DI véi cac két cdu cb ydu chu chbng sét cao hon thi
khuyén céo 8p dung céc goc bdo vé khdc (xem Didu 18).
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8.3 Céc cong trinh rit df bj nguy hiém do sét dénh

©di véi cac cong trinh rdt d& bj nguy hiém do sét dénh, vi dy cé chiza chit chiy nd, thi cin 4p dyng tit
cé céc gidi phdp chéng sét ¢ thé cd, mic di 36 chl 13 38 phong chdng céc vy sét danh rét hidm khi
xdy ra trong ving béo vé dugc dinh nghta nhir & 8.1 va 8.2, Xem chi tift & Didu 18 v vide gidm dign
tich bdo v va cic bidn phap ddic bidt khac cho céc dang cdng trinh nay.

9 Cac luu ¥ khi thibt ké h¢ théng chéng sét

Trude va rong cé qué trinh thidt ké, don vi thidt ké cdn trao ddi va théng nhat vé phuvong 4n véi cac bd
phan §én quan. Nhimg s4 iidu sau ddy cin duge xéc dinh mot céch cy thd:

a)
b)
<

d)

€)

9

b)

cmwind!cuu};anboaydlnm:
Khu vyc 04 gl ddy va cée cye ndl ait:
Ching loal vt tv din sét.

Bién phap cb dinh céic chi tiét cia hd thédng chdng sét vao cbng trinh, d&c bigt ndu nd dnh hudng
t&i van @ chéng thdm cho cong trinh;

Chiing loal vt Iidu chinh cla céng trinh, @&c biét 1a phan két cdu kim loal kén tyc nhu céc cdt, cbt
thép;
Dia chét cang trinh noi xdy dung va gidl phdp xz |y ndn méng cdng trinh;

Céc chi tidt cla todn bd cac dudng dng kim logl, hi thdng thost nuéc mua, hé thdng chu thang
trong va ngodi cBng trinh c6 thd cdn han 4u ndi véi ha théng chdng sét;

Céc hi théng ngdm khéc ob thd 1dm mét bn dinh cho hé théng ndi ¢ft;

Céc chi it clia todn b h théng trang thiét bj k§ thust 14p 83t trong cbng trinh co thd can han diu
ndi véi hé théng chéng sét.
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20

Miu

B4 tri chung

Dign tich thu sét va phwong phip tinh

(a)

U

A, =14 x 80 + 2(15 x 50)

+2(15x14) + X 15
A, ,=3327Tm'

(b)

f

A_=15x 40 + 2(21 x 40)

+2(21x 15) + T x 21
A, =4208m

(c)

A, =T x 147+ 2(14 x 30)
A, %1456 m

(d)

A =Tx8+26xT)+Ttx¥

+ 10 (xAp xi) cho ving 18
den. A, = 405 m?

(e)

A, =Tl x 40"
A, =5027Tm?

(f

A, =12x55+2(18 x 55) +

2(18x12)+ tx 18*
A, =4080m

(9)

A =25 x 80 + 25 x 30 +6 X

60 +6x50+6x25+6
x25+6x30+6x24
+5/4

xTtx6*
A, =3675m

(h)

A, =20 x 30+ 2(4 x 30)

+ 2(4 x 20) +7 x 4*

+ 20 (xAp xi) cho ving 18
den

A, =1070m

CHU THICH: Tt ci céc kich thurde ddu tinh thea don vi i4 mét (m)

Hinh 3 - M{t 88 dang cdng trinh va didn tich thu sét




TCVN 9385:2012

¢, Chup gang duc
{}

NéI adt

CHU DAN:
1. Kim thu

3. Ddu cbt ndi ddy U
4. D3y xubng

5. Day thu sét

6. Dlém do kidm ta -@‘
I

7. Coc ndi abt

8. Kep 64u day ndl
okt (Co-58) G

9. Hip bdo v ddu

ooc ndi adt

10. Kep day din @
CHU THICH: Khodng

(a) Ong khdi vérl dudrng Kinh dinh céch kep xem Bidng
nhé han 1.5 m v cao dudl 20 m Al
11.Véng dai
. 12. Chyp gang (thay dai 11)
5@; 13. Kep tal nGt giao nhau

(b) Ong khéi bing gach cao 60 m

ICHU THICK: Hinh ndy khong 8p dyng cho 6ng khél BTCT sir dyng ot thép am ddy xubng.

Hinh 4 - H§ théng chéng sét cho dng khél xdy gach
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—
(a) M3t bAng ving Bdo v tai cbt ndn

\ — — — /
(b) Mat bing ving bido vé tal cbt ndn

>
¢) Bén cdt thu sét vél céic gbe bdo v va ving bdo vé két hop

,-——.v.—\

e ¥ 4 N
pHU DAN: / bl v \

VC: Cot thy sét f Ve vt \
HC: Day thu sét ® e j
2P: Ving bdo vé \
GL: Cét nédn > (

ST

\ »
N i, / (€) M3t bing viing bio v tel cbt ndn |

Hinh § - Xé&c d|nh géc va pham vi bdo v§ hidu qud cta kim thu sét

10 Céc bd phan co ban cia h$ théng chéng sét
Céc bd phén co ban cla hé théng chéng sét bao gdm:
a) BO phén thu sét
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b) B phdn dly xubng

c) Céac logi mbi néi

d) Diém kidm tra do dac

e) BY phdn day din nbi Akt
f) B§ phdn cyc ndi gt

Céc chi tiét o8 djnh va chi tiét didm do kidm tra @idn hinh cla h§ théng day din duoc thé hign tén Hinh 6,
Hinh 7 va Hinh 8,

11 B$ phdn thu sét

11.1 Céc nguyén thc co bin

BY phdn thu sét c6 thd 18 céc kim thu sét hodic lwdi thu sét hodc két hop cd hai (xem minh hos tai tir
Hinh 9 dén Hinh 14).

Khodng céch tir bt ky bd phdn nao cla mai dén bd phan thu sét ndm ngang khdng nén K hon 5 m
(xem CHU THICH 1 va CHU THICH 2 trong Hinh 10). ©4i v&i nhirng dang méi bing ¢ didn tich Ién
thudng sir dung lwél thu sét khdu 89 10'm x 20 m. D4i véi nhirng mai cé nhidu néc, néu khodng céch
S gilra hal néc I&n hon 10 + 2H, trong &5 H 1449 cao cla ndc (1t cd duroe tinh bdng don vi m) thi pha
bd sung thém cac day thu sét (xem Hinh 11). )

D4i v6i nhirng céng trinh BA tong cbi thép, bd phdn thu sét cb thd dugc ddu ndi vao hd cbt thép cia
cbng trinh tal nhirng vi trf thich rng vé&i 86 lrgng day xubng cln thiét theo tinh todn.

T4t ca céc bd phan bdng kim logi ndm ngay trén mai hodc cao hon bd mat cla mai ddu duge nbi ¢4t
nhw mét phdn cda bd phén thu sét (xem minh hoa tai Hinh 4 va Hinh 6 va tham khdo Hinh 15).

Lép phd dinh tudng, dinh mai va lan can bdng kim logi (xem Didu 9), Juéi blng kim loal & s&n thuong
nén dugc tan dyng lam mdt phin cla bd phdn thu sét (xem Hinh 4, Hinh € va Hinh 16).

11.2 Cic dang cdu tgo b phin thu sét

11.2.1 Nguyén tic chung

Céc dang céu tgo bd phdn thu sét thdng dyng nhdt duroc minh hoa tlr Hinh 9 dén Hink 14, Phgm vi ing
dyng cla tirng dang thu sét dugc chi ddn tal 11.2.2; 11.2.3; 11.2.4; 11.2.5 va 11.2.6. Viéc sir dyung bd
phén thu sét dang nao K tuy thudc vao kién tric va két cu ciing nhir vi trf xdy dyng clia tirng cdng trinh.

11.2.2 Kim thu sét don

Hinh 5(a) minh hog kim thu sét don va pham vi bdo v§. Hinh 5(c) minh hoa dang thu sét két hop 4 kim
thu sét gia tang pham vi bao vé nhu thé hign tai hinh v mit bing bdo v§.

11.2.3 Ddy thu sét, &l thu sét cho nha mél bing

Hinh §(b) minh hog bé tri day thu sét vidn theo chu vi mal cla cdng trinh dgng khéi chir nhdt va mat

bdng, m3t c&t pham vi bdo vé. Hinh 9 minh hoa céch bd tri by phdn chéng sét didn hinh abi véi cac
23
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cbng trinh méi bing dién tich 16n (xem 11.1). Théng thudng sir dyng i thu sét cho cac cong trinh
dang nay nhim gidm tac ddng cla higu (ng lan truydn sét.

11.2.4 Céng trinh ¢ mit bing rong va hinh khdl phirc tap

D4i vi cac cdng trinh bao gdm nhidu khéi trong @6 cb cé phin cao tAng va thip thng, nhu minh hog tai
Hinh 13, hé théng chéng sét & bao gdm aly AU céc bd phin: thu sét, ddy xubng va tiép dia. Khi thiét ké hé
théng chdng sét cho phan thip tAng cin bd qua sy hign dign cla phin cao tng. Ludi tibp dja va céc méi
a4u ndi duoc sir dyng theo dgng thdng dyung (xem Hinh 6, 12.9, 12.10, 13, va cac Phy lyc B; B2, va B.5).
Hinh 10 mish hoa céng trinh g8m nhidu khdl c6 mai bing véi cdc 89 cao khac nhau. Blo vé cac khéi
bing hé théng Iréi thu sét vidn xung quanh chu vi méi va xung quanh phin mai bén trong tai vij tri c6
cac khdi nhd cao 'én (xem CHO THICH 1 tgi Hinh 10). T4t cd céc bd phén cla hd théng chéng sét phai
awoc a4y ndi véi nhau theo quy dinh & 4.7 (xem Hinh 14 va Hinh 30).

CHO THICH Trén Hinh 14 bd phin day thu sét xung quanh chin phiin cao tng Buoc sir dung 6h dbu ndi Ivdi thy sét voi diy
xubng cua phin cao thng. Trén thuc th thi khu v ndy €3 ndm trong pham vi bdo vé, ndi cach khac Ia binh thudng thi & 6
kndng cdn bé i day thu sét.

Hinh 11 minh hoa cac dang mdi c6 dign tich Ién. Dy thu sét dugc bd tef trén méi va dugce ddu nbi voi

nhau & ¢ hai ddu mép mél. Néu mal rdng hon 20 m thi cdn bd sung thém ddy thu sét ngang dé bdo
dam khodng céch gifra hal day thu sét khdng ¥n hon 20 m.

D& vél céc cong trinh cb 86 cao trén 20 m thi o thé cAn phii dp dung phwrong phép hinh cdu Kin (xem
Phy lyc B va Hinh B.1) 48 xac dinh v| iri I&p 3t bd. phén thu sét (trlr tnedng hop cbng trinh cb két clu
khung thép). )

11.2.5 Dl v&i céc cdng trinh méi ngdl

©&i véi cac cdng trinh c6 méi khdng din dign, day din sét cb thd b tri & duéi hogc 16t nhit 13 bd tri
trén mai ngdi. M3c du viéc I8p it day din sét & dudi mal ngdl ¢6 101 1A don gidn va gidm duoc nguy
co @n mdn, nhung tét hon 14 14p a3t doc theo b néc cla mal ngdl. Treding hop ndy cb wu didm 14
gidm thidu nhidu hon nguy hai d8i v&i mai ngél do day thu sét tryc tiép va cdng tac kidm tra clng dd
dang, thudn tién hon.

Day din sét bd trl & duéi méi ngéi chi Gugce sir dyng chl yéu trong tredng hep méicd 89 dly nhd
hodc duroc 43t ngay dudi lép phi bén trén mél, va khodng céch gilra céc ddy din khdng ién hon 10 m.
D&i véi cdng trinh dang nha ther hodic dang kién tric, két cdu twrong ty thl x{ Iy nhu cdng trinh dic biét,
Phan thap cao hodn toan khdng tinh dén trong qué trinh thiét ké hé thdng chéng sét cho céc hang myc
thdp hon cla cdng trinh.

11.2.6 D4l véi céc cdng trinh don gldn ¢6 chira cic chit dd giy chiy nd

Hinh 17 minh hoa giai phap bd tri hé théng chéng sét chi ybu duoc sir dung dbi véi céc cdng trinh don
gidn, cé chira cac chit d8 gdy chay nd. Hé thdng bdo vé chinh bao gbm hal kim thu sét néi véi nhau
bing mét ddy thu sét. Pham vi bdo vé duoc thd hign trén mit bing, mit cét trong hinh va, 8dng théi
thé hign dnh hudng cla 49 véng cla ddy thu sét ngang (xem 18.2.1).
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Méi ndi cac kim logi

s

Lidn két vol
két cdu thép

Két cdu BTCT cb6 mai
va tudmg khéng ddn ¢
aén

Kétcdu BTCT,
méi ddn dign

Lidn két v&i trdn
ireo kim logl

[
Minh hoa két ndl tal 1 thanh cbt thép

Két cBu BTCT cé méi va

teémg chin méi khdng .
din @ién s
N
Lan can thép
\
(
@Cm tidt 54 4

Hinh 6 - Lan can, I&p phd dinh twdng bing kim logl va cét thép dugce sir dyng 1am kim thu sét
va diy xuéng

LA

1

CHU DAN:
1.Lan can
2. Lidn kbt véi obt thép

3. Lidn két v&i dinh tudng

4. M&i ndi phi kim logi (b phdn c6 s8n)
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CHU THICH: Phi 16p chdng gi cho 1At cd cac ndt va llén ki

Hinh 7 - Didm do kidm tra
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Hinh 8 - Céc kidu kim thu sét dién hinh
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“Téi6a10m

A

ST A T

\
\
//
P CHU DAN:
ZP: Ving bdo v
HC: Day thu sét
o) B& trl thng thd B

28

Hinh 9 - Thu sét cho mél bing
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Hin

A

uil

- L

L:HOTHlCH 1: Chn bb v ludd thy sét doc chu vi bao

ggwmavtw od didm ndo & mal céch néd qué
m trlr bY phén t

méi

p cho phép cich xa thém 1 m trén
chidu cao chénh mal

N&i day xuénﬁ va ddy thu sét & phdn mai thdp

Chuwvim 24+424+12412272m
S day xubng cin thiét
=7220=4

CHL'JTHIFHZ v chn
tudmg mél quanh gléng trdd; win
(30 ra bl 2 ddy thu sét a8 v&i k# chu dudi 20 m,
Khong &p dyng cho két cducao hon 20 m

Hinh 10 - Thu sét cho méi bing ¢6 nhidu d§ cao khic nhau
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CHU THICH 1: Néu S >10+2H cin bb sung day thu 3t goc nha 88 khodng céch gila céc ddy thu sét <10 m
ICHU THICH 2- Néu chidu dai mal vuot qui 20 m cdn t4 sung céc dily d8n ngang
ICHU THICH 3: Céc hinh vé trdin khing thd hién céc dby xubng

Hinh 11 - Thu sét cho mal cé dién tich I1&n va nhidu dinh néc
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Kich thuée tinh bing mét

1.Cécmaicd gocdéc Intir45° & lén 2. Cdc madi ob dibm méi & cdeh bé néc
chiydu ciu ddy thu sét & néc chva 8én Sm

® g0
®
o
f
3
/ E @
5
CHU THICH: Céc vl dy & trén minh hod cho nhidu logi mél c6 Kich thude khac nhau Khi thid ké Il thy sét
mii chn tudn thi nguyén tic:

- Khdng bd phin ndo cia mél céch day thy sét qué Sm
- Can ¢ém bdo kich thuéde & ludithi de (4 20 mx 10 m

a) B ph§n thu sét v d¢dy xuldng

Hinh 12 - Thu sét va ddy xuéng djt trong maj déc vé&i chidu cao duéi 20 m
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32

Daydinhojc  Kim thu sét
ridm mél ¢in
didn

Day ain sét tal
vidn méi, duvoc
ch dinh dudi thm
Igp nhir hinh bén

CHU DAN: _ b) CAc ¢y din sét ndm duéi tdm lgp
== D&y din a1 chim

o  Kimthu sét (kim tr3n khdng som boc, cao 0,3 m) hode thm kim loai

Hinh 12 (két thic)

Olg 18
i 10m |
og L 20m. 1 |30m
. OC: Dy xubng
odl be &
I A
P T\

CHU THICH: Cae day adn ngang cAn durge Ban két tal che Wi tri giso nhau nher quy djnh tal 12,10.4

Hinh 13 - Thu sét va ddy xuéng cho c8ng trinh mél bing

Ludithusét 10mx20m

CHU THICH: Thu sét cho kbt cdu BTCT hay két chu thép cao cn ddm bdo:
})wﬁlmnlmmnghbhmo 10mx20m

|
b) Lin kit véi kit chu thép tal cc goe vol knoding céch 20 m doc chu vi vl chian phin nhd cao trén mdél thip mit

{Goen 0,5m

Hinh 14 - Thu sét cho céng trinh cé thip cao din dién
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Téidasm

Thu sét méi

Téida 10m

AN

bias
(Didn hinh)

* Thé hign lién két vao két chu
thép mal

CHU THICH 1: Luéi thu sét 5 m x 10 m hodc nhd hon, tiy thude vao nguy co rii ro
CHU THICH 2: Khang thé hién ddy xuéng trong hinh vé ndy

Hinh 15 - Thu sét cho cong tAnh c6 chira cac chit d8 gy chay nd

12 Day xubng

12.1 Khél ni¢m chung

Chirc néng cla déy xuéng la tao ra mdt nhanh cb dién trd thdp tir bd phdn thu sét xubng cuc nbi dét
sao cho dong dién sét dwec din xudng dt mot cach an toan.

Tiéu chudn nay bao ham ca vigc si» dyng ddy xubng theo nhidu kidu bao gdm cach sl dyng thép det,
thép trdn, cbt thép va try két cdu thép... Bat cir bd phan két cdu cdng trinh ndo din dién tét ddu co thé
lam déy xuéng va dwec két néi mét cach thich hgp véi b phan thu sét va ndi ddt. Néi chung, cang st
dyng nhidu ddy xuéng cang gidm dugc rli ro do hién trgng lan truydn sét va céc hign tueng khéng
mong muén khac. Turong ty, cac day din Ion 1am gidm rli ro do hién twong lan truydn sét, déc bist
ndu dugc boc cach dign. Sir dung cac day dn co I&p boc khdng lam gidm di sé lwrgng cla cac day
xuéng dwec kién nghj & tidu chuln nay.

Trong thyc 16, tuy thudc vao dang cia cdng trinh, thdng thuerng clin c6 céc day xubng @it song song,
mét sé hodic toan bd nhbng day xuéng @6 c6 thd 14 mdt phan clia két clu cong trinh d6. Vi dy, mét
khung thép hoic két cdu B4 tdng cét thép co thd khdng cAn céc ddy xubng vl ban than céi khung dé da
tao ra mdt mang leéi gdm nhidu nhanh xuéng a4t mét cach hidu qua, nguee lal mét két cu dugc lam
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hodn toan tir cac vat lidu khong din didn s& cdn céc ddy xubng bd tri theo kich thudc va dang clia két

c4u 86.
Tém lai. hé théng day xudng khi cb thé thyc hign dugc thl nén din thing tlr b phin thu sét dén mang
luei ndi 84t va a3t adi xing xung quanh céc tedng bao cla cdng trinh bit ddu tir cac géc. Trong moi

trr&ng hop. cAn phal keu § dén hidn tugng lan truydn sét (xem 12.5).

CHU THICH: Chdu day nhd ahilt kv sl dyng thm iop iim losl 1m mdt bO phén cla h’ﬂlénq
chdng sét la;

- Thép mg kém 0,5 mm

-Ddng 0,3 mm

-Nndm, kém 0.7 mm

-Chl 2,0 mm

Hinh 16 - Kep ddu ndi b§ phin thu sét cho méi bdng trong trdng hop mél kim logl duwec siv
dyng lam mét bd phin cla h$ théng chéng sét

12.2 B4 tri ddy xuéng

84 tri ddy xudng cho nhidu dang cdng trinh, cé hojic khdng cb khung thép xem Hinh 18.

Trong céc cdng trinh ¢b chibu cao i&n, khung thép hodc cbt thép trong bd tdng phai durgre lidn két véi
nhau va tham gia vdo sy tidu t4n ddng dign sét cling vé&i cdc cdt thing dirng va cic chi tiét tuong 1y,
ching nén dugc lién két & phdn trén cling va phdn dudl ciing. Thibt ké cia hd théng chéng sét do 86
& bao gdm cdc cdt lidn tyc hodic cac try thdng ding dugc b tri phi hop véi 12.3. Véi cée cdng trinh
cé knung thép hodc cac cdng trinh bé tdng cdt thép khdng cin thidt phal bd tr cac day xubng ring ré.
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Hinh 18a minh hoa mft cong trinh cé khung thép. Theo @6 khdng cdn bd irf thém cac ddy xubng nhung
cAn néi a4t phi hop véi tidu chudn ndy. Hinh 18b thé hign cach bd tri day xubng wong trudmg hop mai
dua & 3 canh. Hinh 18¢ tha hidn céch bd trl trong trudmg hop phdng khidu vii hodic b bai cb khu phy trgr.
Hinh 18d, Hinh 18e, Hinh 18f va Hinh 18g thd hign cadc cbng trinh cb hinh dang ma b thé bd tri tit ca
cdc day xudng cb dinh & céc bic tudng bao. CAn phai thin trong khi Ira chon khodng céch céc day
xubng phis hop 84 tranh khu vy ra vao, luvu ¥ d8n yéu cdu trdnh €idn ap bude nguy hidm trén bd mat
a4t (tham khdo them Hinh 19).

12.3 S lwgng khuylncl_o

Vi trf va khoding cach ca¢ day xubng trong cdng trinh Ién thudng phy thudc vao kién tnic. Tuy nhidn, nén
bd t mdt day xubng vél khodng céich gitra céc ddy 1a 20 m hodc nhd hon theo chu vi & cac 48 mai hodc
ca0 ¢4 nén. Cdng trinh cd chidu cao trén 20 m phai bd trf céc day cach nhau khdng qua 10 m.

12.4 Nhirng cdng trinh cao khé thye hign vige do kidm tra

Véi cdng trinh ¢é chidu cao 1on, didy kidn kidm tra va do dac 1a kho, cdn phal cb bién phap do kidm tra
tinh lién tyc cla hé théng. CAn it nhat hai day xubng cho cdng tac do dac d6 (xem Hinh 4).

12.5 Bé trf dwong din xudng

Dy xuéng cin phdi di theo 18 thing nhilt cé thé dugc gira lwdi thu sét va mang ndi dat. Kni s dung
nhidu hon moét ddy xudng thi céc day xubng cln Guoc sdp xép cang ddu cang 181 xung quanh tudng
bao cla cdng trinh, bt ddu tir céc géc (xem Hinh 18), 10y thudc vao kién tric va kha nang thi cdng.
Trong viéc quyét djnh tuyén xubng, cAn phal can nhdc dén vidc lidn két day xudng véi cac chi tiét thép
trong cdng trinh, vi dy nhu céc try, bt thép va bt cir chi tiét kim loal lidn tyc va cb dinh cla cdng trinh
¢b kha nding lidn két duge.

Céc birc Wwéng bao quanh sin thuong va giédng tré c6 thd Guge sl dyng a8 gdn cac ddy xubng
nhung khdng dugc sir dyng vach I8ng thang may (xem 15.3.11). C4C sdn thugng cb twdng bao clr 20
m phai dugc trang bi mét ddy xubng. Tuy nhién, cAn cb 4i thidu hal day xudng va bd ti &di xing.

12.6 Sir dyng cdt thép trong két cdu bd dng

12.6.1 Nguyén tic chung
Céc chi tidt cy thé cin dugc quydt dinh & giai dogn thiét ké thi cdng cong trinh (xem 9.5).

12.6.2 Tinh ddn dign 1lén tyc

Céc thanh bt thép cla két cdu bé t8ng cbt thép Sic tai chd 81 khi duge han, tnréng hop do hidn
nhién 1 nb tgo ra khd nding truydn didn lién tyc. Thing thudmg ching dugc ndi bude véi nhav béi céc
ddy ndl kim logi & cac didm giao nhau. Mic du vy, khdng k& dén nhirng méi lidn két tinh c& ty nhién
cia kim logi, thi mdt s& lwong riit 1én cla céc thanh va cac mdi gizo nhau thi cdng nhur vy cling 13
dam bdo tach nhd cudng 6 clia ddng dign sét ra thanh nhidu nhanh &y tan song song. Kinh nghi¢m
chl ra rAng két cduy 66 10 rang c6 thé t8n dyng nhu 13 mét bd phin trong hé thing chéng sét.
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Tuy nhién, cAn v § céc vén a8 sau:
a) Phai ddm bao tibp xdc gitra cac cbt thép, vi dy blng céch cb dinh ching bing ddy bude;
b) Can phai ndi cbt thép &ing vél nhau va cbt thép dirng véi cét thép ngang.

12.6.3 Bé tong img lyc trrde

Cée ddy din sét khdng duoc két ndi véi cée cit, dim hay gidng bé tdng ot thép (rng lye truére vi thép
{ng Iyc trwée khdng dugc lidn két va do @6 khdng c6 tinh alin €ign ién tyc.

12.6.4 Bé téng dlc sin
Trong trudmg hop céc o8t dAm hay try bAng bé 18ng cbt thép dic s3n th cbt thép cb thé duge sir dung .
nhu 14 day din nbu cdc Goan cét thép & cée cu kign ridng biét duge gdn két véi nhau va ddm bdo tinh
dén dién fién tyc.

12.7 Tuyén di bén trong

Khi khd ndng bé tri tuyén ddy xuéng phia bén ngodl 14 khdng kha thi hodc 1A khdng thich hep (xem
12.8.3), céc ddy xudng cé thd dugre bl i1l vao trong mét &ng réng bdng vat ligu phi kim loal, khdng chiy
va dugc kéo thing xubng a4t (xem Hinh 20).

BAt cir rdnh Suge che kin, méang thiét bi, &ng hoic méng cép chay subt chidu cao cdng trinh khéng
chira s¢ri ddy cép ndo ddu cb thd dugec sir dung cho myc dich nay.

12.8 Ubn géc nhon va nhénh vdng

12.8.1 Didu kign thyre té khong phdi ltc ndo cing cho phép céc tuyén @i thee con dudng thing nhét
Tuy c6 thé chdp nhan udn géc nhon tai mét sb vi trl, Vi dy nhu tal céc g& méi, nhung cin luu § cac
nhénh véng trong ddy din c6 thd 1am &ién cam cao gidm xuéng nhanh lam cho viéc tiéu tan ddng dign
sét c6 thd xdy ra phia hd cda nhénh vong. V& co ban, riii ro co thé xust hién khi chidu dai ca day ¢in
tao ra nhanh vong vurgt qué 8 14n chidu rdng phdn hdr cda mach (Xem Hinh 21).

12.8.2 Khi khéng thé tranh duoc nhanh véng dai, vi dy nhu trong trivdng hop tedmg lan can, twéng
méi, céc ddy din phal duoc sép d3t sao cho khodng céch cla phdn hé nhdnh vong ddp (mg duoc
nguyén tic dua ra & 12.8.1. Cach lam khac 1a 190 I qua céc tudng lan can 88 céc ddy ddn co thé
xuyén qua d& dang.

12.8.3 Tai céc cdng trinh cé cdc san trdn dua ra, cin xét t&i nguy oo lan truydn sét tr diy xubng bin
ngodi dén ngud airng & dudi phdn nhé ra. Cac ddy xubng phai theo mdt tuyén & bdn trong, phis hop
v&i 12.7, ndu kich thude clia phdn nhé ra dé ¢b thd gdy nguy co v8 lan truydn sét cho ngwdi hodic néu
khodng céch cac ddy xubng lén hon 20 m.

Rdi ro véi ngudi 13 khdng thé chip nhan néu chidu cao (h) cla phdn nhd ra nhd hon 3 m. V&i phin
nhé ra c6 chidu cao I&n hon hodc bdng 3 m thl chidu rdng (w) clia phdn nhd ra phdi nhé hon hodc
béng (tinh theo m) gid trj tinh theo bidu thire:

W s 15(0,9xh-2,5) (6)
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Néu cic day xubng di theo tuyén bén ngodi, cach xac dinh h va w cda phin nhd ra dugce minh hoa &
Hinh 214,

1 DAy thu sét treo
16 thidu 2m
Cét (xam Ghl chl)
Cong vinh duge Min2
Xem Cha thich eoscai bao v {(Xem Ghi chi))
r’ ]
r\ /
T Cucndl ¢it
a
— —— — — ~
S~ cal
// 2P \’\f K\'/""\"ﬁ --.)\ N\ 2P \
/ \
I\ me: Céng trish Suoc bibo v - /I
dang eo i’ 3
\\“ ‘-Zi cbeb X‘—-c:__ //
a)Mit bing Ky hidu:
_____ Ving duge bdo v
tad i trl ot
Vang dugc bio v
4y emXeeXew 19l V] tri vng nhét
/ cla day thu sét

¢)Ving dugc bio vé

CHO THICH: D& wranh hign tweng lan trupdn sét, khodng cach 1) tidy giora cdng trinh va ddy
dinict treo diy Ia 2 m holie thao 15.2 (Iy khodng chch in nhit)

Hinh 17 - B$ phin thu sét va ving bdo v§ cong trinh don gidn ¢6 chiva chit d8 chiy nd

37



TCVN 9385:2012

Ky hidu
O Cotchju e
& ot ehiu e dBn dibn sir dyng am day xubng va nél akt

-.!,.- Day xubng v ni a4t bdn ngoai

CHU THICH 1: Day xubng co thd 1a mot b phdn cla két cdu hodc thanh tran, thanh det 88t & mdt ngodl cdng
trinh

CHU THICH 2 D4i vii kit cAu cao hon 20 m, céc diy xubng ¥t cdch nhau khdng qua 10 m mdt chibe

Hinh 18 -Céc céch bé tri ddy xuéng cho céc dang cdng trinh cao
(ddy bé tri thém bén ngoai hay sir dyng bd phén diin dign cla céng trinh)
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Chénh l&ch dién thé khi khdng | Chinh 1dch Gign thé khi cb che
c6 cdc mach vang ndi aft v | mach vong ndi ¢it
-
I
1'
khdng od sy chnh " V. thp dén theo cac
lech dldn thd v, g ‘t: l - a——mach véng ndi gkt
I
% '; “-'."’K _
o -____-'/ j\_
S e ' y A
abad o T
Boc céch didn phdng ngudi tidp xic ' e
5 vang ludri duge lén kit vao cyc nbi aét o
Nira mgt bing bd
o ~ i cye ndi alt
Mgch wng ndl adtcs 4 %
dudng kinh va 80 83uchon_<T~ . \
khéc nhau 68 kidm soat B % X

chénh ipch Siénthd

| 4x15mEn45m
toy thude vao v i )

1n —

Hinh 19 - Chénh l§ch dign dp & mit alt gin cdt 83, thip, try cé cyre néi adt nhidu cye don

12.9 Lidn k&t ad tranh hign tugng lan truydn sét

B4t cir chi tidt kim logl & trong hodic |2 mét phin cla két chu hofic bt cir thiét b cdng trinh o cic
thanh phin kim logl dugre thiét ké hodc ngliu nhisn tiép xic vél dét ndn phai dugc cach Iy hogc lign két
véi day xubng (Xem Didu 17). Tuy nhidn, trir phi céc tinh todn & 15.2 va céc yéu cdu & B.2 chira ring
chn phai 18n két th! nhOmg thir cb tiép xic vél hd théng chéng sét, tryc tiép hodic khdng trye tilp, thdng
qua céc i8n két kim logi vl kim logl chic chdn va tin cdy thl khdng cin céc ddy ddn lién két thém,
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Chi dBn chung cing &p dyng cho todn b cac chi tiét kim loal iém a8 hé nél hodc khdng néi véi eA.

Cé thé bd qua céc chi tiét nhé nhu cac bin 1d cira, gid d& mang bing kim logi hay cdt thép cla céc
dim nhd don &éc.

CHO THICH: Trong pham vi vén 8 ndy, chi tilt duoe coi i I6n Khi ¢ kich thude mét canh bt kj ién hom 2 m.

1210 Lién két

12.10.1 Quy dinh chung

HAu hét cac phin cla hd thdng chéng sét dugc thiét ké sao cho cb thé tdp vira vdo trong m3t bing
chung. Tuy nhién céc lién két duge stz dyng dd két ndi cac by phan 1am tir kim logl cé céc hinh dang
va thanh phdn khic nhau do &6 khéng thd cé mdt dang chudn. Do tinh da dang trong s dyng cla *
chlng va céc nguy w #n mdn nén cin phai chi ¥ t&i céc bd phin kim logi cla ching, vi dy nhe phdn
két ndi va céc b phan duoc két néi.

12.10.2 Céc yéu cdu vd co va dign

Mot hién két phdi hidu qud cd v co va dién va dugc bdo va trénh n mén va xam thyc trong mai
trréong lam viée.

Céc chi tibt kim loal b&n ngodi & trén két cdu hodc 12 mdt phdn cla két cdu c6 thé phai tidu tan toan bd
déng dign do sét ddnh vao né va do a6 18n két ciia cac chi tiét 46 vdi hé théng chéng sét phal cb ikt
dién khdng nhd hon tiét dién cla ddy din chinh, Ngugc lgi, cac chi tiét kim logi ban trong khdng dé b
hu hai va ién két cla né ngoai chire niing can bAng didn Ap thl nhidu I4m clng chi tai mét phan cudng
@% ddng dién sét. Do a6 céc lién két bén trong cb th cb 11t dign nhd hon tiét dién céc day dBn chinh,

12.10.3 Dy tris cho vide lién két cac thiét b twong lai

Dbi vé&ri moi cong trinh, tal m8I cét san cln phai dy 1rd cho vige i két may méc thiét bi trong tuong lai
vé&i hé thdng chéng sét, vi dy nhu B8n két véi thibt bj kim loai cdp gas, nuéc, hé théng thodt nuée hodc
céc thiét bj khac teong ty. Céc két cdu a& Iudi dign, dién thogi hodc dudng ddy khéc trén cao khdng
nén lién két vél hé théng chéng sét ma khdng cé sy cho phép clia nha chire trdch ¢6 thAm quydn,

TSI OTI PRI TLEEHTI 4

////////// é

CHU THICH: Cin tham khdo céc quy dinh b lién quan vb &ng dén kin chéng ehdy & mbi san

Hinh 20 - Dy xudng trong éng diin b trf bén trong
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12.10.4 Cic méi nbi

B4t ky médi ndi khdc v&i méi ndi han ¢du thd hign sy gién doan trong h théng din dién va nhay cam
vori sy thay 881 va hu héng. Cho nén, hd théng ching sét cang it mél ndi cang 1t

Céac méi ndi phdl hibu qua ca vd m3t co va didn, vi dy nhu kep, vit, bu Bng, chét, dinh tan hodic han. V&I
mbi ndi chdng, khoding chdng 18n cda moi kidu day din phai khdng nhd hon 20 m. BA mat tidp xic truée
hét phai duoc [Am sach va sau 86 ngdin chin hign trgng dxy hod bling héa chét chdng r thich hop. Méi
ndl gitra hai kim logi khéc nhau phdi dugc 13m sach biing cdc chit khdc nhau véi mai kibu vit u.

Tét cé céc méi ndi phdi Gurge bdo vé &n mdn va xam thie do mal trrding va phai cé didn tiép xuc thich
hop. Kiém tra dinh ky & thudn tidn néu sir dyng céc &p phi bdo vé bing:

a) Phi bing chét c6 gbc hod ddu; hodc

b) Phil cao su bdng phueng phép phun, hodc

¢) Phd bdng chilit han nhiét.

V3t lu s dyng am dal bc vl buldng phai phi hop vi cac tidu chudn hién hanh vd bu ng va dai b¢.
D4 bt buldng thanh det, cAn it nhét 12 2 buldng M8 hodic mdt buidng M10. Véi cac mébi ndi dinh tén,
¢An phdi sir dyng it nhét 4 dinh tén cb Gudng kinh 5 mm.

Buldng #én két cac thanh det véi tm kim logl cé chidu ddy nhé hon 2 mm ¢in phdl ¢ midng &&m véi
dién tich khéng nhé hon 10 cm® va phal sir dyng khdng [t hon 2 buléng M8.

12.10.5 Céc didm do kidm tra

ndi ddy xubng phéi bd trl mdt didm do kidm tra & vi tri thudin tién cho vigc do dac nhung khdng quéa i
iy, o8 bj the dng khdng mong mudn.

CAn 63t céc bang chi v tri, 58 lrgng va kidu cla cac cye ndi ¢t & trén m&i didm kidm tra.

13 Mang nédi g4t

CHU THICH: Théng tin thém vé mang ndi dt duwge tinh by & Phy lyc 8.

13.1 Dién trér ndi adt

Cyec ndi aét phdi dugc két ndi voi m3i day xubng. M8 cye phdi cé dign tré (do blng Q) khéng vuot
qué 10 nhén vél 58 cyc ndl aét Guge bd tri (xem 12.3). Tht cd mang ndl dét nén cb didn r& ndi adt
tdng hop khdng virgt qué 10 0 va khdng ké dén bit ky mot lidn két ndo vél céc thiét bj khac.

Bidn trér ndi a&t trvédc va sau khi hodn thanh cac §8n két cAn dugc do va ghl chép gl va s dyng trong
mol ot do kidm tra sau 46 (xem 13.4 va Didu 28).

Néu g8 trr cla toan b hd théng chéng sét vgt qua 10 0, cb thd gidm gid tri 86 bing cach kéo dai
hodic thém vdo céc dign cyc hodic blng chch lién két céic cyc ndi aét ridng 18 clia cdc day xubng véi
mot day ddn dugc 3t sdu It nhdt 0.6 m dudi mat adt, 41 khi duec goi ld cyc ndi dét mach vdng (xem
Hinh 22). Céc cyc ndt @it mach vong nén dugc bd trl bén dwéi cac thiét b ¢Au vao cdng trinh.
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Viéc chdn céc cuc ndi d&t mach véng nhur trén droc xem nhu mét phdn khdng tach rdi cla mang ndi
a4t va phai dugc xét 8én khi 8anh gia gia tr didn trd ndi 64t tdng thd cla hé théng Sugc 1p a5t

Trong két cdu khung thép, céc cAu kién clia khung thép thudng dugc ién két chic chin dim blo cb thé
sir dyng nhur céc day xubng. Phin thdp nhét cla két chu nén dugce ndi a8t mdt céch thda déng, vl cée
ddy xuéng duge b tri tudn theo cdec yéu cAu & 12.3. Trong hdu hét céc tredng hop, cic méng cla cong
trinh 8 ¢4 dién tr ndi At thlp phi hop ma khdng cdn cée cyc nbi dét khéc, dic bidt néu méng cla
cdng trinh bao gdm cd céc coc b it thép. Vide do didn trd ndi 84t clia cdc méng vira m&i hodn thanh sé
quyét ginh ligu bin than méng 83 dam bdo chua hay cé cin thém céc cye ndi 84t (xem B.1.5). Trong céc
céng trinh hién ¢b, viéc do dign tr& ndi a4t clia mdng @4i khi bit kha thi va do 66 phai tim kiém gidi phép
ndi @&t khac nher trinh bay & Didu 14. Néu chi sl dyng méng & ndi ait, cAn cb cac bién phap ndi tirng
chu kién thing dirng cla két cdu thép véi ndn a4t tao bdi cbt thép trong méng bé téng.

13.2 TAm quan trong clia viéc 1am glam dién tr& nél alt

Viéc 1am gidm gid trj dién tré ndi @8t xubng dudi 10 Q tao thudn loi cho vide gidm chénh léch dién thé
xung quanh cdc circ ndi a4t khi tiéu tan dong dign sét. N6 cb thd 1am gldm nguy co lan truydn sét vao
kim logi trong hodc trén cdng trinh (xem 12.9).

13.3 Mang néi a4t chung cho mol thiét bj

Nén sir dyng mang ndi a4t chung cho hé théng chéng sét va mol thiét bj khéc. Mang néi a4t cin phi hop
véi nhieng @& xudt trong titu chudn ndy va cliing can twan theo céc quy dinh dp dyng cho céc thiét bj cb
lién quan. Didn tr& ndi a4t trong trudmg hop ndy cAn cb gid i thip nhét dap (ng bét c(r thiét bj ndo,

13.4 Cich ly h$ théng cyc ndi dit ad do kidm tra

Céc cyc ndi 84t cAn d4p (rng yéu cdu céich ly va nén b trf mdt cyc ndi adt tham chidu (xem 3.7) phyc
vu cho myc dich do kidm tra.

Khi két cdu thép trong cdng trinh dugc sl dung lam day xubng, cin b tef céc didm do dac & kidm tra
tinh lién tuc vé dién tr thdp cia két ciu thép. Didu ndy dc biét quan trong véi céc thanh phin khéng
16 ra clia két cu. Cyc ndi a4t tham chidu 14 cn thiét cho viée do kidm tra 66.

13.5 Céng trinh trén ndn 44

Céc két clu dirng trén nén a4 ndn dugc trang bj cye ndl 84t mach vang chay theo dudng ddng mirc
ciia n&n. Nén phi a4t 18n trén ndu c6 thd, Cyc ndl a4t ndy nén duoc Ip a3t bén dudi phdn méng cia
céng trinh méi. Néu khéng 4p dyng duoc cac didu trén thi nén sir dyng It nhét 2 thanh dién cyc det
hodc cye ndi dit tao ra bing cach khoan da va I4p hé bing vit ligu diin dién nhu bentonite hay bé t8ng
dn dign hodc xi méng ché tao v&i cbt lidu cacbonat héa deng hat cdp phél thay cho cét hay cét lu
thdng thuéng. Budng kinh clia hd khdng nén nhd hom 75 mm. Byi than cée hay tro bay khéng nén sir
dyng 1am vt lidu 4p bdi tinh phd hiy din cla ching,
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Hinh 21 - Céc nhénh véng
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14 Cyc ndi 4t
CHU THICH: Théng tin tham vA cyc ndl adt cuge cho & phy luc B.
14.1 Quy djnh chung
Tredc khi bét dAu qua trinh thiét ké, cAn quyét dinh v8 kidu clia cyc néi a4t thich hep nhét véi tinh chét
ty nhién cia g4t thu dugc theo thi nghiém I8 khoan.

Céc cye ndl @kt gdm c6 coc thanh kim loai trdn, det, cc dng hodc két horp céc loal trén holic 14 cde b3
phan néi d&t ty nhién nhy coc hay méng cda cong trinh (xem B.1.3 va B.1.5).

14.2 ©idu kign at

14.2.1 Quy dinh dst;ng

Khi sir dyng céc thanh d8 ndi d4t, trir ndn @4, ching nén dugc déng vao I&p a4t khong phai adt adp,
a4t 14p hodc 14 loal a8t d8 b| khd (theo mia hay do nhigt 1da ra tir céc thiét bj, nha méy).

14.2.2 Cyc ndi aht c6 |&p boc ab sl» dyng bén trong céc két cdu dang bé chiva

Khi curc ndi @4t ¢i qua mot két chu dang bé chira nén ap dung bidn phéap boc kin nhw minh hoa & Hinh 25,

14.3 Thanh ndi aét

14.3.1 Vjtri

Khi s dyng céc thanh ndi a4t, ching nén dugce déng vao a4t ngay bén dudi cdng trinh va cang gin day
xudng cang 81 Thi cong cac thanh ndi dt xa cong trinh thudng 1A khong cAn thibt va khdng kinh t& (xem
Hinh 25). Khi cac @idu kién v& a4t 1a thudn ki cho vige sl dung céc thanh dirng song song v&i nhau, sy
gidm bén dién trdr ndi a4t Ia nhé khi khodng céch gilra céc thanh nhd hon chidu dai déng vao dét.

14.3.2 Do dién tr& nbl At trong qua trinh Iip dit

Trong qua trinh déng cac thanh vao d&t, nén tién hanh do dién tr& ndi g4 Lam nhy vy sé bidt duge
trang théi & dé khdng cln phai giam tiép dign trd nira, @%c bidt khi ¢dng céc thanh dai.

14.3.3 Két ndi v&i mang nél alt

Diém két ndi voi mang ndi dit phdi b kha ndng di di va d8 dang tidp cén dugc i trén mat aht &
thuén tién cho vidc kidm tra, do dac va bdo duding hé théng chdng sét. Néu ndm dudi mat o, &dm
két ndi nén dugc a5t trong mdt cai hd hodc cdng duge xdy dyng cho myc dich kidm tra. Tuy nhidn, cb
thd chép nhdn céc bd tri domn gidn trong mét sb truding hop vi dy nhir 1dp hé théng nhé, mang néi aét
s8u hon binh thurdng hodc cac tredng hep khac phy thudc vao didu kign hign trudmng (xem B.1.2).

14.4 Céc thanh det

14.4.1 V| tri va hinh dang

Khi sir dyng cdc thanh det, [uéi hay bin, ¢b thd chdn ching ban duéi c8ng trinh hodc trong cAc rinh
s8u khéng chiu anh hudng cla mia khd han hodic céc hogt ddng ndng nghiép.
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Céc thanh det nén duge bl tf hudng thm tir Gidm két ndi véi ddy xubng, s lrong vA chibu dai cla ching
duge xéc dinh 3a0 cho ¢6 dugc didn trd néi 24t cin thiét,

Néu cdc han ché vd khdng gian &di hoi sir dung cach bé tri song song hodic dang ludi, nén b tri nhu
Hinh 24 véi khodng céch gilra cac thanh song song khéng nén nhé hon 3 m.

14.4.2 An mdn

Khong cho phép byi than cée tidp xic vél che didn cyc boc ddng do tinh chdt an mdn nguy hidm cla
ching. Khdng nén nhdi mudl vao dit xung quanh cic cyc nbl it

15 Kim logi & trong -hodic trén cdng trinh.
CHU THICH: Céc thdng tin thém vk kim ioai & trong hodc trén céng trinh dugt cho & B.2.

15.1 Khai nl¢m chung

Khi 61 84nh vao mang thu sét, &idn thd cla mang thu sét véi ddt tang i8n v4, trir khi cb bién phap
phdng ngira thich hop. sy phdng dién cb thé xdy ra theo cic dudng khac nhau xubng dit thdng qua
hidu ing lan truydn sét vao céc chi iét kim logi khéc trong cong trinh,

C6 2 bién phép ¢8 phong ngira hidu #ng lan truydn sét, 46 1a:

a) Céchly

b) Lién két

Bién phéap céch ly ydu cAu khodng cach ly Ién giira hé théng chéng sét v cdc chl tiét kim loai khic
trong céng trinh. Didm han ché chinh cla bién phap cach ly ndm & chd riit khé tgo ra va duy tri khodng
céch ly an todn cdn thiét va bdo dam ring cac chi bt kim loal duge céch ly khong két ndi véi a4t vi dy
nhu théng qua nwdc hodc cac hinh thire khéc.

Nhin chung, lién két 13 bi$n phép thudng dugc s dyung hon.

15.2 Uéc lugng khodng cich ly chéng lan truydn sét

15.2.1 Khaél niém chung

Khodng céch ty cAn thiét 88 chdng lan truydn sét phy thudc vao dign dp duy trd bdi hd thdng chéng sét
s0 v&i 4t didn ap ndy lai phy thudc vao cudng 65 dong &idn sét. Trinh ty &8nh gid khoang cach ly
cin thiét duoc trinh bay tai 15.2.2, 15.2.3 va 15.2.4 dudi ddy.

CHU THICH: Ly thuydt va thye nghiem @8 chi ra ring clc tnuimg dida tir 1 nhu nhau a8 véi mdt diy xubng dugre che chin
va mdt ha 1hdng thudmng cb kich thude brong ty. Dy ¢lin duoc che chlin c6 bt ol 1a Gién thé gira diy ddn bén trong vA day

diin ben ngodi ob che chin b thé 1&n téd hang trdm kibvdn Gbn mirc gdy ra lan Yruydn sét Bidm biit iol khdc noa 18 day cin
bén trong khdng tiép chn Cupe od kidm tra.

18.2.2 Xac djnh dong dign phét sinh

©4 xac dinh dong didn do sét danh xudng cin tién hanh theo céc budc sau:
- Udc lugng xéc sult sét ¢anh vao cdng trinh p (xem 7.2).
- Chia xéc sullt wéc lurgng, p cho xac sullt sét dénh cho phép pg (xem Hinh 25).
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- Sir dung Hinh 25 xéc &jnh duoc ddng 8ién cb cudng 8% 1én nhét cb kha fdng phét sinh.

15.2.3 DI¢n p duy trl béi hiy théng chéng sét

Dién 4p ndy b 2 thanh phdn: mdt 14 tich cla ddng dién va dién trd ndi @4t va thanh phdn khic 14 tich
clia 46 bién thidn dong d18n vl dign cdm ty cim clia ddy din sét. Trudng hop nguy hidm nhét, tdng
cla hai tich ndy s& cho glé trj dién 4p cdn s dyung trong tinh todn.

Lurdn thy sét trén mal
may, chi tai &nh va
day két chu kim loal
(Xem 15.3.10)

£
g E
=9
i1, g
EZ 3
ﬁfg g
2358

Hinh 22 - H8 théng chéng sét cho nha cso ting (trén 20m), théd hién
bd phin thu sét, ddy xubng lién kit véi b phan nhd 1én trén mai

CHU THICH. Kich thuire & luti tha 561 khdng qud 10 m x 20 m. Day din xubng 83t cach nhau khéng qué 10 m
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|
Thép del____._ ¢

Dibmxidmtra & Day d¢in sét bn ngodl

ma.’-nm\

Oldm kidm tra
Mép nha
'y Coc nbi ¢ ///
7/
Mat bdng bd tr? cho ddy det don
chia 681 bdi day din xubng M3t cit va hinh chibu odng trinh
Kéo dai cho thich hop I
f I
| \ Coc nbi ddt—eyg i
{ | i
1 ]
!
] ] |
]
-l- — A — — '
' !l
In mnI ' 3mun Day xuéng Rt |
w l
t
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I
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M3t bdng bd trf cho cic day song song (nét Bdn ¢dm) hoje dang ludi (aét 1)

{a) Cve nbi ¢dt dang day det (b) Cvc nbi @it don hodc da cye

CHU THICH 1: Khi phin mang n&i &dt cdn thiét phal chay gin hodc dudl dudng @, phdn 84 nén
durgc chdn sdu khdng dudt 0.6m tinh tir mjt bt

CHU THICH 2: Dién thé & mi adt o thé gidm bing céeh chdn thanh hodc ddy thép su han.

——

Hinh 24 - Mang ndi adt: bé tr céc cype néi ait
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Pham vi d3c trung cla dong &ién sét

AN
¢

= 8 ¢ 2 & £ 8
Déng dign sét (kA)

-

g =8

(et

e

Hinh 26 - Dudmg cong dé xéc djnh xéc sudt Ion nhit
dong dign trong tia sét theo ti 84 p/p,
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Ong kim logi, ddy din hode

Han li&n két két chdu kim Jopl khde
a)
w !
Wt _f
Te 35
b)

Hinh 26 - Di§n cam Umg truydn trong mach don gidn .

15.2.4 Quan hé§ giCra di¢n 4p phéng dién vd khodng céch.

Hinh 27 minh hoa quan hé gilra di#n &p phéng didn trong khéng khi, qua bé m3t thd xay va qua vét nit
trong kndi xdy gach véi khodng céch. Bign dp phdng dign 88i véi mét khodng cach cho trurée dugc xdc
dmh tir Hinh 27 38 50 sénh véi két qua tinh todn dibn cam. Vi dy tinh todn & quyét dinh cb cAn kén két
ce chi tidt kim logi vao h§ théng chéag sét hay khéng duoc thé hidn & Phy lye D.

15.2.5 Tinh todn didn cdm phét sinh gi0a mdt ddy din sét va cdc chi tiét kim logl dd b} 4nh
huéng béi hidu (ng lan truydn sét

M3c du cho @én nay thudt nglr &¢n cdm ty cdm duoc s dung cho vide tinh todn dibn 4p cdm imng.
trén thyre t& dién Ap cdm (rng dugce sinh ra trong mdt mech kin tao b3 chinh ddy xuéng va céc chi tiét
kim logi khéc. Do 46 néi chinh xac hon didn 4p cAm (rng s& ty 1§ vé&i hidu cla dign cdm ty cdm (L) tnr
i didn cdm tuong hd (m) gitva day diin sét v&i cac chi tiét kim logl. Higu sé ndy duoc goi 1a didn cam
truydn d3n (m,) va duge ding thay thé cho didn cdm ty cam trong viée tinh todn Gidn 4p cdm ung. Didn
cdm truyén din cé thd dugce tinh theo phuong trinh (6).

Cho mét day din sét dirng cb tiét didn trdn ban kinh ¢ (m). cach cdc b3 phan kim loal thdng dimg khac
mit doan 1a S (m), trong @6 S 1A khodng cach gilra tdm cls 2 ddy din nhu Hinh 26a) va ! 13 chidu cao
cua mach, dién cédm (ng truydn m, (8o bang micro henry) dugc tinh theo phurong trinh:
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M.no,wxfxbg,,-f- 7)

Véi nhirng ddy xudng khdng c6 tidt dign tdn thl phdl ding bén kinh hidu dung r, (Xem Hlnh 26-b). Vi
du véi day cé tiét dién ngang 12 25 mm x 3 mm, r, (m) duQc tinh theo phurong trinh dudi ddy:
R,= '3'_5' @)
_ 0,025+0,003
3,5

= (0,008
Tuy nhidn céch tinh m; khdng bj nh hwdng bdi hinh dang tidt dién ngang cla dng kim logi hay cac chi
tiét kim logi khéc. Khi @4 tinh duoc m thl €ién cdm V, (kV) phat sinh trong mach minh hog & Hinh 26-a
dugc tinh theo phuong trinh (9);

di M.

ORI

trong &6 (%J 14 a6 bién thida idn nhét cla déng dién (kA/us) ngha 14 200 kA/ps (xem Phy fyc A1)
N1 sd lugng ddy xubng cing ¢hiu dong dign do sét truydn vao.

Khi c6 nhidu ddy xuéng thi khodng céch'S r day cb sét dén day xubng gin nhét cdn phal dugc sir

dyung dé tinh toén,

vioy

khi 6 Gung phurong Irinh (B} rduS = 1m, /=Smvan=4;

0,46x5 log,y (1/0,008)
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Vi =200 x

Vie 24V

Tir Hinh 27, khodng céch tir didm cao nhét cda mach (c6 thé 13 mdt nhéinh cla két cdu kim loai) 8én
ddy xubng s& phdi nhd aén 0.4 m tai mdt vi trf nhét dinh &4 tso ra khd niing phdng dién. Nhdnh cda két
céu kim logi, ndu & trong khodng céich 36 thi duge han lidn két véri ddy din xuéng ¢ho an toan,

Véi c2ng trinh ¢6 mét bdng dang chir nhit hodic hinh vudng cé hon 4 ddy xubng, day xulng & géc sé
chiu mét ¢dn ap 16n hon mire trung binh cla tdng 'ddng didn (i) (nghia 1 > i/n), do @6 hé &4 30 % phai
dugc tinh thém vao dign &p phét sinh gin diy ¢lin 46, Nguge i, & viing gilha cla cdng trinh cb rt
nhidu day xubng (céch xa diy xubng ndm & gbc) gla tri dvdt 1d thép hon gia trj dugce dua ra bdi sé
hrong ddy xuéng khodng 30 % va nguy co lan truydn sét ia tuong @) it, vl gid thiét ring céc thiét bj
dugc lién két sao cho dibn trd cla At khdng t30 ra sy chénh lach dign thé.

15.3 Tinh hubng cin thiét phat llén két
(Xem thém Phy lyc 8.2)

§1
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15.3.1 Khi lién két cac chi tidt kim loai lidn k8 véi h théng chéng sét, cAn phdi cdn nhac ki v cic tac
d8ng cb thd xdy ra clia cée i6n kbt 881 véi cac chl tidt kim loal a4 duoc bdo v ca-tét. CAn luu 181 che
khuyén céo tir 15.3.2 4én 15.3.11.

15.3.2 Véi céc cong trinh cb kim logi diin dién li8n tyc (vI du nhue méi, tudng, sén,vé boc hojc tuéng
bac kim loai) nalrng chi tiét kim logi ndy o6 thé dugc sir dyng nhu mdt bd phén trong hé théng chéng
sét v didu kién sb lugng va cach bd tri cha chi tiét kim logi tgo ra nd phil hep véi vide sir dung, nhi
trong khuyén céc & Didu 11, 12, 13 va 14,

15.3.3 V&I cBng trinh don glan chl 14 mdt Khung kim Joai lién tyc, thi khdng cAn phdi cd bd phan thu sét
hay ddy xubng Khung dé &0 didu kién 68 d3m bao tinh lién tuc vé mét co hoc va din didn.

15.3.4 Mt kit ciu b 18ng cbt thép (BTCT) hodc mdt kit chu khung BTCT cé thd cb dién tr& nbi At
clia ban than ching kha nhd d4 cé thé 1am phuong tién bdo v@ sét dénh. Néu cic méi ndi duge dua ra
bé&n ngodi didm cao nhat cha cit thép trong lie x8y dyng thi vide kidm tra ¢ thd dugc tién hanh aé xac
minh didu ndy khi hoan thanh ¢dng Yrinh (xem Hinh 8).

Néu @ién trdr ndi a4t clia khung thép cia cdng trinh hodc cbt thép trong két cdu BTCT aam bio thi cAn
iEp a3t mdt bd phin thu sét ngang & trén Gidm cao nhit va lidn két véi khung thép hodc cbt thép.

CHU THICH Treng truwdmg hop dic bidt cla thep ldm lanh nude thudmng khdag ip B4 phin thy sét.

Kni kkhéng th iiém tra theo chch thang thurtng th nén sir dung vaLigu ehéng ri a4 lidn kit vét thép hodc obt thép, va nén dua
ra ngodi ¢4 xét ndi w&i bY phan thu sél. CAn trang b b sung dly xuling A bd phan thu sét ndy khi kidm tra &n 1rd néi adt
e pdn than cdng trinh khdng thia man (xem 13.1).

15.3.5 Khi céng trinh ¢& céc chi tiét kim loai khdng thé kén két vao meng o6 tinh din dién lién tyuc va né
khong hodc khéng thd duge trang bj hé théng ndi a4t ban ngedi, thl sy 13n tal cla né cb thd duge bd
qua. M&i nguy hidm do céc chi tidt kim loai 86 cb thd gidm thidu bing céich céch Iy hodn todn céc chi
tiét kim logi 86 vevi hé théng chéng sét, phrrong &n xir Iy cAn tham khdo céc khuyédn céo & 152

15.3.6 Khi b ph@n méi cbng trinh dugc kim logi che phl hodn todn ho#c mdt phan thi cdn phai than
trong khi ligén két n6 véri hé thdng chéng sét.

15.3.7 Trong bét cir két cdu ndo, kim logi gén vél m3t ngodi hodc nhd ra khéi tudng hay mai ma cb
khodng cach ly 8&n hé théng chdng sét 1a khdng 40 va khdng thich hop A& siz dyng nhur mét phan cla
hé théng 5 thi cin gin cang trye tibp cang 18t vél hé théng chéng sét. N&u cé chi tiét Kim kai ndo chay
gdn voi bS phin thu sét, vi dy nhur duémng bng nude chay 6én bd chira nudc trén méi, ddy cép, cic
duéng dng, mang x4i, éng din nuc mura va cu thang, va ndu céc chi tiét ndy chay gln nhu song song
v déy xudng hodic lién két véri né, né phal dugc ¥8n két & cac didm cudl nhung khdng thip hon didm
kiém tra. Néu céc chi tiét nay khong lién tyc thl m3i phdn cla né phadi dugc idn két véi hg théng ching
&1, khi 04 c6 céc khedng khdng cho phép thi sy tdn tei clia cée chi tidt kim loai d6 cé thé bd qua.
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16.3.8 Khél kim logi trong cdng trinh nhw khung chudng trong nha th, lﬁang bao. cac thiét bj may
mbc ma né Suge két ndi hoge tidp xic véi dudng dng nwéc hodc cac thidt bl cb cép dign mé ban than
né ndl &dt phai duwoe dn kbt 3édn day xubng gin nhit bing dudng &i cang tryc tidp cang tét

15.3.9 Kim logl @i vao hodc di ra cdng trinh & dang b vd boc hodic dng din dign, gas, nude, nuée
mua, hol nuéce, khi nén hedc cée thidt b] khéc phal dugec lidn két cang trye tidp cang tét dén cuc ndi
a4t Didm két ndi phai durroc 1Am tai vi trl ma cac thiét bj do &i ra hodc vao ¢dng trinh, Khi cac chi tiét
Kkim loal & dang ¥ mdt phan cla thiét bj chla ra khodng céch ly (xem 15.2), nd phdi dwge hidn két voi
phan gdn nhdt cia hd thdng chéng 36t & Gidm cao nhét cia thibt bj va véi cac khodng cach khdng vugt
qua 20m,

Do céac thidt k§ hé thdng chéng sét rat da dang nén khdng c6 khuyén cdo chinh xdc nao dugce dva ra.
Tuy nhién, cdn phal luu y rdng cé thd co van @4 khi cac dudng éng hodc cap duge boc cch nhiét
hodc cdch didn. Vi treding hop nhur v@y, mdi iién két phdi duge thye hidn & didm gdn nhit nov ma
phén kim logi cOa dng holic cdp dwrgc 1 ra. M&i idn két sau a6 phai dugce nbi véi h théng ndi ¢it bén
ngodi cong trinh cang thdng cang tét.

15.3.10 Didu nay rét cb thé duge fp dyng trong cdng trinh bigt Wp ma & @6 céc thidt bl duge két ndi
v&i nhau, Tuy nhidn khi ¢8ng trinh bao quanh bdi céc chi thét bAng thép gdm modt loat céc chi 1ét dang
dng ndi véi nhau th! ban than nd rit cd thd trd thanh mdt diém thich hop a8 ndi dét, D4i véi hé théng
cép dién, vigc ng dyung ddy "khdng* chung (vira |a ddy bdo v, vira I3 ddy lam vidc - PEN) 1a cb vén
a8 V! vige nglit ddy trung tinh ¢6 thd glly dong tal nguoc tir gén cyc ndl ddt. Dibu 66 cb thé gty nguy
hiém cho bét cr ai ngét mach dlén cyc ndi aét 48 do thir nghigm.

Hé théng két ndi @idn hinh duoc thé hign trong Hinh 28. Quy thc chung 13 mol hé théng cn dupe danh
gid v& uu diém cla nd va duge thdo ludn véi céc bén b 1ién quan dé quyét dinh phuong én phi hop.
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Hinh 27 - Dwéng quan h§ dign 4p phéng dign theo khoidng céch

15.3.11 Kni idp @8t thang may, két cdu kim loql li&n tyc bao gdm i ray ¢Bn hudng phdi dvoc két néi
v&l h§ théng chéng sét & ifm cao nhét va didm thdp nhét clia bd phan ip.

Khi c8t thép hodc cac chi tidt két clu kim loal tao thanh mot bd phdn cla hé théng chéng sét, thi vike
két ndi cac chi tiét kim logl ndy 13 cin thiét,

Khi kho c6 thé tan dung durge et thép hogic két cdu kim logi cla cdng trinh thl hé théng thang may can
dwoc lidn két véi hé thdng an todn didn nbi a8t & ca didm cao nhét va thdp nhét. Trong mdi truéng
hop, cén lién két & didm ndi 84t cha bang dién gin nhit,
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16 Kétcducaotrdn 20 m
CHU THICH: Cé thé xam thim thdng tin vé cac kit chu cao trong B.2 va B.S.

16.1 Céc két cdu khong ddn dign

Trén cée két cdu khdng din didn, nén cé it nhét 2 day xuéng @3t cach Gdu nhau va dém bio rang, khi
stz dyng phirong phép hinh cdu I&n (xem 8.5), bd phdn thu sét sé tao ra ving bio vé mong muén. Trén
céc dng khéi, day xubng nén ndi véi chép kim kol clia dng kndi holic voi ddy ddn quanh dinh 8ng khéi

16.2 Cic két cdu din aién

Cé thd ép dung cac quy dinh & 15.3.4 cho nhirng két cdu cao dlin dién, nhung tai nhizng vj trf cin cac
day xuéng nédn ndi it nhét 2 day diin va d§t céch nhau khdng qué 10 m quanh chu vi,

86 phan ndi abt chinh i ki

Day xubng bén
ngodl™

D3t trong bng i
v tedmg hal iép

Oidm do dac

Cic Sudng bng thiét b
Hinh 28 - So a8 lién két cac thiét b] (gas, nuée va dign)

16.3 Thip v& chép nha they

Thure té 23 chirng minh sét c6 thé danh vao phia dudi didm cao nhét cia céc két cdu cao, do &6 nén
sir dyng it nhét hai ddy dn cho tht cé cac tda thap va ngon thap nha thd.

Béi véi che két cdu khdng diin didn, ndn thidt ké mdt ket thu sét (xem Oidu 14) xung quanh tudng bao
clia mot tda thép; va cling nén bao gdm trong hé théng ci cot c& va bit ky nhirng diém nhé ra ndo
khac trén twéng mal, Mol vi trf cén lai clia nha th nén Guge bio vé theo tidu chudn ndy v phi hop
v&i dinh, mai hidn va cac day xudng, cac mang nél a4t va bd phdn dding &p bio vé sét. Cac day xubng

khdng nén gé&n & bén trong (xem Hinh 29).
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Céc méi nhd bing kim foal o6 thd dugc sir dyng nhir cdc ledi thu sét (xem Bang 4 va Hinh 16).

17 Cong trinh c6 mél che rit db chay

17.1 Céc b phin thu sét

Véi cdng trinh cb méi che bing rom, tranh, cly, cd hojic cac vat lidu cb kha néing d& chéy cao, ¢ thé
treo bd phin thu sét tch khdi mai mét doan it nhét 0.3 m trén bd phén d& khdng ddn didn va khdng
chay hodic c&c bd phan thu sét ¢ thd aat irén mét thanh gd cirng det cé 88 rdng tdi thidu 13 75 mm, Véi
mang ddy dugc tao ra d& bdo vé mai che bing rom ra va cac mdi nha dugc lgp theo cach tuong ty
chéng lat céccon gid va bdy chim, mang d6 khdng nén két ndi véi hé théng chéng sét.

17.2 Day din va cc ghép nbi

Véi cace ddy din hodc cdc ghép ndi budc phdi xuysn qua vit ligu 1dm méi, nén bé tri vao trong cac bng
khdng din dién va khang chay,

18 Nha chira céc vt c6 khd néng gy nd hojc rit dé chay
18.1 Quy djnh chung

Nhing vén @b phat sinh trong quy djnh vl céc hé thdng chéng sét cho cac két cdu cé chira vit gdy nd
hodc rdt db chay 181 nhdt nén gidi quyét bdng cich héi ¥ kién cdc chuybn gia thdng thao va ludt hodc
céc quy dinh cla chinh phi va cdc quy pham thyc hanh.

Cé thé chdp nhdn mdt rli ro nhdt dinh néu céc va! liéu nguy bidm dugc bio quin mdt céch nghiém
ngat, nhu trong phdng thi nghidm hofic kho chira nhd, hodc tal nol két clu dugce a5t & vi i tach biét
hodc dugc thiét ké adic bipt 48 han ché nhizng dnh hudng cla thdm hoa cé thé xdy ra. Trudng hop
cée vt ipu nguy hidm khdng b hé ra ma dugc che kin hodn todn trong thiing bing kim logl ¢b 40 day
thich hop thi ngoal trir phdi ddm bao nbi it thich hop, co thd khong cdn bd trl he théng chéng sét.
Trong céc tredng hop khdc, mél nguy hidm téi sinh mang va tai sdn cb thé @81 hdj phai 4p dyng tht ca
céc bidn phip cb thd cb a8 bio v trudre the ddng cla sét danh. DA xult cho céc trrdmg hop ndy duge
trinh bdy trong 18.2 va cb thé &p dung cho céc két cu & @6 céc chét rdn, chit 18ng. gas. hoi nudc
hojc byi d& nd holic rét d& chay duroc ché 130, chira dyng, sir dyng, hofic & d6 cée chiit khi, hoi hodc
buyi ¢& chay nd cb thd tich ty fai.
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wwo-ay DA véi mdi kKim loal cé thé khéng cAn day din

ICHU DAN:

1. Day thu sét 5. Day dung 9. Cycndl ai

2. DAy xubng 6. D3y néc mai 10, NéI a4t cia ha théng didn

3. Lign két &8 gi0 thanh 8ing 7. Day vidn méi 11, Lién két véd khung d& chudng
4. D8y thu st ngang 8. Bldm do kidm tra 12. D3y din quanh chu vi

CHO THICH 1: O ludi thu sét néin cb kich thwéc 10 x 20 (m). Khedng cdeh cée diy xubng xung guanh thu vi nén
4 20 m 681 vérl kbt chu thip hon 20 m, & 10 m &8 v kbt chu cao 20 m tr& Wn, Dy din ngang tir mal trd xubng
¢dch nhau 20 m,

HU THICH 2: Méi kim logi 04 thd s( dyng 18m b phin thu sét.

Hinh 29 - Thip va chép nha the
18.2 Céc phwong phip bio vé chdng sét dinh

18.2.1 B¢ phdn thu sét dang treo
Lw6l thu sét nén dugc treo & 8O cao thich hop trén ving cin bido vé. Néu chi ding mdt ddy dan dit
ndim ngang, géc bdo vé chdp nhén dugc khdng nédn qué 30° (xem Hinh 17).
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Néu si dung hai hay nhidu day din ndm ngang song song nhau, géc bdc vé thich hop cé thd 18n t&i
45° trong khong gian dugc bao quanh bdi céc ddy din, nhung khdng vurgt qué 30° bén ngodi khéng
gian @6 (xem Hinh 30), D4 cao clia day din ndm ngang nén lya chon theo céc goi y trong 15.2 (xem
Hinh 30); trong tnréng hop con chura chic chdn, nén tham khdo ¥ kién chuyén gia. B§ phén 8% cla
lwéi thu sét nén dwec ndi 68t mdt cach phi hop.

C6 thé ding céch khde 64! véi nhirng noi chi phi cho phuong phép & trén 1& khéng hop Iy va khéng c6
céic riii ro én quan &1 ddng sét danh vao bd mit cla két cdu cin dugc blo v, cb thé chon lva mdt
trong hal céch I8p d3t sau ddy:

a) B4 phan thu sét dang ¥reo nhu thé hién trén Hinh 30 nhung & 86 cac géc bdo vé 12 45° thay vi 30°,
va 60° thay vl 45%

b) Mt luéi day din ndm ngang véi m8i mét keéi 10 m x 5 m hodc nhé hon tiy theo mire 8% rii ro,
duoc ¢b dinh trén mai cla kétcdu (xem Hinh 15).

CHU THICH: M3i kbt chu rigng Ditd Guoc bdo v theo cic cdch ndy nén Suoe ndi véi sd day xubng va céc by phin ndi ad1
ghp d6i so vén ab xult & 12.3,

18.2,2 Céc ddy din dirng

Mot két cdu hodic nhom cac két cdu cb kich thuée ngang nhd b thd duge bdo vé bling mét hoje nhidy
ddy din sét ding. Néu sir dung mdt ddy xudng. géc bio vé tinh todn khéng nén qué 30°.

Néu sir dyng hai hay nhidu ddy xubng, géc bdo vé b thé 1a 45° trong khdng gian b| gidi han bdi céc
day dAn, nhung khdng nén qué 30° bén ngodi khdng gian @5. Minh hoa v& phuong phap bdo vé ndy
duoc thd hign trén Hinh 31.

18.2.3 Cic két cu bj chén mét phin hay toian bd dwdi adt

18.2.3.1 Két chu b chdn mdt phin duéi 64t nén duge bao v theo céch tuong ty nhwr 88i voi két chu &
1r&n mat dat.

18.2.3.2 Néu két chu hoan toan ndm dudi mit at va khong dugc két ndi vai bat ky thiét b] ndo trén
mat g4t co thé duoc bao vé nhe mot lwdi thu sét nhu trong 18.2.1a, cling véi mang nbi a4t cla nd 1A
hoan chinh, Kha n&ng chan xung dién clia 64t ¢4 thd Sugc tinh én khi xac dinh mire 4§ rli ro cla viée
phat tia Kra Gién tir hé théng bdo vé t&i két clu durgc bdo v, bao gdm cédc bd phin phy tre cla nb. Tai
noi 49 sau chdn iAp A thich hop, iudi thu sét cb thd duoc thay thé bdng mang céc thanh ndi dét det
Guoc sdp xép trén b& mat theo i khuyén clia chuyén gia. O nhiing noi chdp nhdn phuong phép nay,
nén bd qua cac dd xust ghép ndi cho kim logl, hodc céc ddy dan kim loal dua vao két chu (xem 18.2 4,
18.2.5 va 18.2.6).

18.2.4 Cic cyec ndl adt mach vong

Céc cuc ndi 64t cia mdi hé thdng chdng sét nén duge ndi véi nhau bing mét cyre ndi G4t mach vong.
Cuec ndi @4t mach vdng nay nén duoc chdn & 69 sau it nhat 0,6 m trr khi ¢ nhirng Iy do khéac, nhu
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can lién két cdc vit thé khic t&i nd, hodic 8d 1) ra trong trudrng hop cAn Go kidm tra. Cac cye ndi dht
mach véng cla cac két clu kd nhau nén dugc ndi véi nhau.

18.2.5 Kim loai trén hodc trong két cdu (xem B.2)

18.2.5.1 T4t ca kim ‘oqi chinh tao ra cac bd phin cla két cdu, bao gdm cbt thép blng kim loai va céc
bd phén phy trer bdng kim loai ¢é tinh lién tyc, nén dugc ghép cing nhau va ndi voi hé théng chéng
sét. Céc két néi nhwr vy nén dugc 1am It nhét tal hai noi (xem Hinh 15) va & bét ¢ noi ndo b thd, nén
@3t cach ddu nhau khéng qua 10 m quanh chu vi cla két cdu.

18.2.5.2 Cdc i tidt kim loai bén trong két cdu nén Suge gln voi hd thdng ching sét (xem 12.9).

18.2.5.3 Vigc sirdung kho bdng thép chuyén dyng ndi han &8 chira céc chilt nd 68 trd nén kha phd
bién, D& véri cée kho nhu thé, vidc bdo vé sét thich hop duoc thye hidn bing cach ndi dat két chu & it
nhét hai didm.

18.2.6 Dy din dién vao cdng trinh

18.2.8.1 Cac ddy din Gién vao cdng trinh d& chiy nd nén dua vdo trong &ng kim loai. V& bec kim logi
ndy cdn dugc lién tyc v8 dign trong toan két chu; ndn dugc ndl a4t tai 8idm Giu vao trong két chu bén
phia hé théng dich vy cla ngudi ding va dugc gin tryc tidp téi hé théng chéng sét (xem Hinh 28).
Nén c6 sy thda thuin gilra cac bén lién quan khi 8du ndi.

18.2.6.2 T3l noi céc day din dién ndl véi mdt dudng diy cung cép dién & trén cao, nén chén mét doan
cép kim logi ho@c boc kim logi c6 chidu dai 15 m dugc chdn su vao gitra dudng ddy trén cao va didm
ndi vao két cdu (xem Hinh 32). Nén chi y téi cac quy 8jnh ¢ lién quan (xem Didu 24). Viéc thye hign
didu nay mot cich chudn xéc 13 quan trong, cAn cb sy théag nhat clia cAc bén cé lién quan,

CHU THICH. Sét ddnh cb thé gay xung @iBn 16n trdn cdc duémg ddy cdp &én ban ¥én. Do 46, ndn cb b phin

ham xung Gidn t3i nhirng noi cic Sudmg ddy cdp din bin trén ndi vii cdp chdn dudi AL Bidu nay sé cho phép
phin 16n dong Gign do sét gly ra Suge truydn vio it tal mdt khodng cch an todn so woi kit cdu.
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c) Mt dirng ddu hai thé hign ving bdo vé
CHU THICH 1. Khi ding hai day thu ngang il 18n, c6 thé diing géc bllo wé 45° cho khidng gian bao bii day. Chd khic

i&i han gdc bdo v 1d 30°.
HU THICH 2 D4 trinh hidn tuomg &4n diy thy vi trinh, cach iy 14 thidy phidi 18 2 m holc theo
E:;wrrnogummwnm ny&';'umsm mmmmamwauw

Hinh 30 - B$ phin thu sét c6 hal ddy thu sét treo ngang va viing bio v§ cho két chu cé chiva
chét nd hojc chit rit db chay
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/
Céng trinh duoc bdo vo\k:f'—="r" |

a) Mat arng

DC: Day xuédng

b) Mt bing Lo >

Hinh 31 - Céc kim thu sét dimg ciia nha kho chiva chit nd

18.2.7 Céc dwdng éng, lan can hojc twong ty ndl vao céng trinh

Céc &ng diin bing kim logi, day thép, lan can, dudng ray tau hda hodc cac bidn hudng dlin khdng lién
két théng dign véi d&t ma néi véi cdng trinh chira vt d8 chdy, nd, cin dugc gén véi hé théng ching
sét. Céc vit ndy ndn dugc ndi aét tal didm ¢Au vac ban ngoai két cdu va tal 2 didm xa hon, mét didm
céch xa 75 m va didm kia céch 75 m tiép theo. Vidc ndi dt cac lan can nén dugc thyc hidn tai cac

&idm sau:

- Didm @i vao hodic di ra khdi két cdu;

- Céch xa didm di vao hodic ra 75 m; nghla |a hudng vio trong néu @6 13 két cdu ngdm hodc huéng ra
ngodi ndu & trén mat 64t;

- Céch xa didm &1 vao hodc ra 150 m hodic bdn ngoai két céu trong treémg hop ndm phia trén mit at;

- Céac didm cach nhau 75 m khi 1dp a3t dudl mat dét.
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Céc yéu cAu ndy cing 4p dyng cho céc tuyén bl mat trén d6 cé si dung cin tryc hodc clu trye vy
aéng (xem 15.3.9).

Sét Van

=
Té dign m><@

Nbivao cye ndi
~ @3t mach véng }\
~

P
~ \L,

-~
- \!\

,K B
#2 Cép ¢l 15 m chdn gilra dudmg

= day Gidn trén cao va cbng trinh

Dayndigdt |

N&i vio cyc ndi dit mach vdng

-~

I* \-’h-_. :‘-{‘-r

Hinh 32 - Bdo v§ @ic bi§t chéng qué déng do sét giy ra trong ngudn di§n cép vdo nha cé chiva
chit nd hojc chit rit d8 chay '

18.2.8 Pudng hojc hdm vio cdng trinh

Déi véi cong trinh ngdm hodc cac hd dao dudi mét adt dugc tibp cdn blng dudng hofic hdm vao cdn
tudln theo cic goi y & 18.2.7 v& viéc ndi 84t bd sung tai céc khodng céch khdng qué 75 m, cling nhu
bén ngodi két chu

18.2.9 Céc hang rio, twong chin

Céc chi tiét thing dirng béing kim logi, cac bd phan va day kim iogi cla t4t ca cac hang réo va tudng
chéin trong pham vi 2 m clia két cu nén duge ndi theo céch 48 tao ra mdt két ndi kim logl #n tyc gira
ching va hé théng chdng sét (xem Didu 20).



TCVN 9385:2012

18.210 Cic 18 thdng hoi

©8 gidm thidu nguy co sét ddnh thdng, cic 18 thdng hol cla bdt ky céc thing chira cb dinh ndc bao
gdm binh gas hodic chét I6ng d chéy, va cic I8 thdng khl hodc dng khdi tir clc nha méy ché bién sinh
ra hor hodc byl d8 chéy, ndu cé thd, nén duge a3t trong ving blo vb cia hd théng chéng sét. Do didu
nay khdng hodn toan ngéin chdn sy phét chdy, céc 18 thdng hol cdn dugc bdo vé tranh sy lan chdy
béng viéc s dung cac vt chin I¥a, cac thidt b| e khi tror hodc céc phurong tién thich hep khac.

18.2.11 M&i nguy hidm tir céc b phin cao & trén hojc gin cic két chu db bj sét dinh

Khéng nén trang bj cac b phin cao nhu chép thap, cft c& hodc céc day ang ten vd tuyédn cho céc két
cAu d& bj sét dénh hodc bd tf ching trong pham vi 50 m quanh két cu. Khodng céch ly 46 cing 4p
dung adi v&i vibe trdng cdy méi, nhung cdc két cdu gdn cly 03 cd nén dugce x¥ Iy phi hop véi céc
khuyén céo & Didu 2.

18.2.12 Po kidm tra 4 an toan
Viéic do kidm tra nén dugc thye hién phi hop véi khuyén cdo & Didu 28 va thiét bj do &ac phal thude
1ogi an toan @8i véi tirng trwrdng hop nguy hidm cy thd.

19 Nha ¢

Céc quy dinh cla tidu chudin nay cé thd &p dyng cho nha &. Viéc chéng sét cho cac tda nhd ¢b céc 3ng
ten v& tuyén truydn hinh va truydn thanh dugc ndu chi tiét hon & Didu 22. Tal noi cb hé théng chéng
sét, goi y cach x7 ly 88i véi cac dudng ng thdng hoi bling kim loai duwoc minh hoa trén Hinh 33,

20 Hang rdo

20.1 Ban chit cua méi nguy hiém

Néu sét @anh vao mét hang rao kim loai kéo dal, doan gira didm bj 56t danh va diém ndi ¢4t gdn nhit sé
tang ngay Mp tirc dén mdt dién thé cao twong dbi so vél dién thé cla ddt: Con ngudi hodc vt nudi &
g4n, hozc tiép xic véi hang rao tai theri diém sét &anh vao hiing rao cb thé b nguy hiém. Do 86, can néi
hang rdo t&i a4t théng qua céc cyc ndl &4t tal cac Goan, sao cho ob thd tidu sét mét cach hidu qua nhit.

V& y tuding, ndn ngét sy lién tyc cla hang rdo bling céich tgo khe hér ¢ 88m chit cach Iy doc chidu dai
clUa héng rdo bdi didu ndy gilp han ché anh hudng cla sét danh téi céc dogn riéng bigt. Tuy nhién, &
céic hang rdo chil yéu ding cho cic Iy do an ninh, viéc dua ra céc khe céch ly sd 1am ndy sinh céc vén
@8 khéc.

Khuyén cdo ddi véi hang rdo ding cho cic myc dich cy thd dugc ndu trong 20.2 va 20.3.
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a) Nha biing vat idu khdng din @ign cé dingten TV
trén méiva bd phdn ki thudt lidn két véi day xubng

b) Cye ndi g8t vdng cho nha bing vat lidu khéng .
dln didn x8y trdn ndn 44 -

Cot &4 &ngten TV
ndi 83t va he
théng mang lidn
két voi day xubng oc ll I
il It l]’ (L

Mmbhgm&hionmmgmbng sét didn hinh
CHU THICH: Cin tham khio thém céc didu sou:

Diu ndi viri dng cdp nurdre (15.3.9)
o Diunbl vil Guimg chp A1gn (15.2.9)
A e Dbu nbi cac bo phan nho cao (16.)
¢) Nha x3y bing 44 cb cit 8 dngten TV “Thu sét, Dy xubng va Cuc ndl adt (11; 12
dugc lién két ndi a4t va hé théng mang ién . venliahte; 12w 13)
két vé&i day xudng d) Cong trinh iém bidt Igp

Hinh 33 - Bdo v§ sét danh cho céc thiét b trong nha
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20.2 Bdo vé vat nudl trdn cénh ddng

20.2.1 Théng tin chung

Thigt hai vé vat nudl khi cb sét danh trong céc con mua déng chl yéu 1a do cac bdy dan ty hop dudi
gbc cly trén cic canh ddng trdng hodic quanh cde hang rao bang kim loai khdng duge ndi dat nén bj
ddng dign sat phéng vao Al 1on dé gidt chét ching.

Do ban chiit cla vidc nudl tha vat nud! trén canh ddng ndn khong thé loal trir hoan toan méi nguy hidm,
ahung néu mudn gidm méi nguy hidm ndy thi ndn thyee hidn cac bidn phap phéng ngiza trong 20.2.2 va
20.2.3.

20.2.2 Néi adt

Véi cac hdng rdo dwoc xiy dyng bding céc coc kim loai thdng dirng va cac ddy kim loai ddn dién lién
tyc, vi dy day thép gal, cac day dugce kéo ciing hodc day xich, m8i doan day lén tuc cin dugc ndi vor
cdc cft dng bdng kim loal 83t 131 cac khodng déu nhau. Trong truedng hep sir dyung cac cbt bing gd
hodc bé tdng, nén ndi cae doan ddy vai cac cyc ndl ddt, vi dy cac coc dong xudng dit,

O nhirng noi dét thudng xuydn bj lrét, khodng cdch gitka céic chd ndl khong nén qué 150 m va nén
gidm xubng 75 m & noi a4t kho.

20.2.3 Céc khe hér cch dign

Hang rac kim logl khdng nén dal lén tuc ma chia thanh céc dogn khéng qua 300 m bang cdch chén céc
cbng bing gd hodic céc khe hé cb A6 rdng tir 600 mm trdy 18n, duge khép kin nher cdc doan vit liju

khéng diin dign,
CHU THICH: Kndng ndn sir dyung ddy xich boc bilag vit iidy ddo &b ndi kin cic khe hér trén,
N&i dat cho hang réo 13i khe hd trén ndn bd tri cach cac canh cla khe hd it nhét 1a 8 m vé mbi phia.

20.3 Hang rdo bao quanh chc két cdu c6 chira chit 16ng hodc khi dd chay

20.3.1 N&i dit cac hang rao hoan todn bing kim logl

D&i véi hang o bao quanh cdc vi tri nguy hidm 1am hodn todn bing kim loai thudng khdng cb vin db
gl x3y ra v céc hang rdo cb thd dugc ndl 64t nhu midu 1a trong 20.2.2 nhung tai cdc khodng cach
nhau khéng qua 75 m.

20.3.2 N&I ait cac hang rdo duge boc bing vt ligu déo

Céc I6p phi blng vat lidu 6 tac dyng bao vd tac ddng cla thii iét va vide nglt 1op boc adndi 84t cho
phdn kim logl s tAng nguy co &n mdn, do 46 khdng dwoc khuyén khich ap dyng.

Tuy nhidn, logl hing rdo ndy thdng thudng cé métluwéi ddy thép gai & trén cao. Do d6 nén ndl dat kedi
thép gai ndy tal céc khodng khdng qua 75 m @8 tao thinh bd phdn thu sét bdo vé hang rao.

20.3.3 Céac khe cach di§n

Céc hang rao chil ydu diing cho myc dich an ninh nén céc khe cach didn cb kha ndng vi pham cdc yéu
cdu an ninh, do 66 khdng Sugc khuyén khich &p dyng.
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21 Cay va cic két cdu gin cdy

CHU THICK Cac théng tin thém v cdy va két cdu ghn cay c6 ;d xem trong B.3.

Chi cAn bao vé cly tranh tAc ddng clia sét danh trong trudng hop diic biét cln gilr gin céi cly 86 vi Iy
do lich st, thyc vt hoc vA mbi trrdmg holsic cic y nghla tvong ty khéc, Trong céc tnréng hop nay,
nén thise hidn nhu sau:

a) Dy xubng chinh chay tir phin cao nhét cla nhanh chinh ciia cy 161 cye ndi 64t va day &6 chn
duoc bdo vé khdi cac phé hdng co hoc & mat ¢4t

b) Nén cdp thém cac day 83n nhénh ndi t&i cdy ddn chinh cho céc nhénh céy fén,

c) Cac ddy din nén duoc bén va boc lai. Téng didn tich mat cdt ngang khdng nén nhd hon S0mm? &
véi d8ng va nhdm, Céc kich thude khdng duoc cho cy thé vi didu 86 s& gay philn todi cho vide va
chon gidi phép ddy, nhirng quan trong 14 céc ddy din phai cé tinh médm déo.

d) Khi gén céc diy din nén tinh dén sy phat tridn ty nhién cla cdy va sy dung dua cls cdy do céc
con gié gdy ra.

e) Néi bt nén bao gbm 2 coc duoc d6ng vao dt & hal phia &6i dign va gin vél than cla cdy. Nén
chdn mdt cyre ndi €4t mach véng bao quanh cic r& cdy va ndi véi céc coc bdng hal ddy ddn hwdng
tam. N&i ¢4t va dign trd ndi aét nén ddp Ong cic Gidu & Didu 13

f)Khi hai hay nhidu cay gan nhau va cé khad nang céc cuc nbi a4t mach vdng bao quanh.cda ching
giao nhau, nén sz dyng mdt cuc ndi d& mach ving chung dugc ndi thich hgp voi cdc coc chdn dudi
a4t 6é bao quanh tit ca céc gée cay.

g) Kni mét cdy biét 18p & gdn mét két clu, cb 66 cao khdng virgt qua dd cao clia két cdu thl khdng cin
chéng sét cho cay ndy. Néu cdy cao hon két cu, khodng céch ly sau ddy gicra két cdu va phin cao
nhat cua cdy co6 thé dugc xem 1 ddm bao an toan:

- D4 voi céc két chu thuomg, khodng cach ly bng mdt nira chidu cao clia két clu;

- D&i véi cac két clu chira cc vat d8 nd hodic kha niing chéy cao, khodng clich ly bing chidu cao
clra két cdu;

Néu cac khodng céch ly ndy khdng duoc dam bdo, cin xem xét 16l cdc mirc 49 rii ro lién quan. D&
gidm ri 1o téi mire t6i thidu ma vin gilr lal cdy, két cAu cln dugc bdo vé phi hop voi cée khuyén cdo
cla tiéu chudn ndy va bd phin thu sét hodic day xubng nén duoc sdp xép dé sac cho ¢4 thd di gin téi
bd phin gln nhit cla cay.

CHU THICH: Kni mt cdy khong duoe ching sét, udng dign do sét ¢anh vito cly cb thd vuydn qua khodng cich hing chuc

mét, doc hodc duéi bd mat adt, 68 tim mit vt clin dién t8t, vi du bng nuwde hode gas, cap didn hodc bb mat dét bdo vé sa:
cis mét 1da nha.
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22 Céc cong trinh ¢6 &ng ten v& tuyén truydn thanh va truydn hinh

22.1 Céc &ng ten bén trong cdng trinh dwgc chéng sét

Véi cic cdng trinh duge chdng sét phi hop véi cde quy Sinh cla tidu chudn ndy, co thé Iip thém cac
4ng ten v tuyén truy8n thanh vé truydn hinh trong nha ma khdng cdn cb thém bign phdp phéng chéng
khéc, midn 14 khodng tréng giza hé thdng dng ten, bao gdm dédy thu va ddy diin xubng, va hé théng
chéng sét bén ngod! phi hop véi e glé tri dwgc cho trong Didu 15.

22.2 Cac #ng ten bén ngoal cdng trinh duge chéng sét

Véi cdc cdng trinh dvoc chéng sét phi hop vél cée quy dinh cia tiéu chudn ndy, c6 thé I8p céc ang
ten v& tuyén tuydn thanh va truydn hinh bén ngodi ma khéng cln c6 bién phép chéng sét bd sung néu
m&i phdn cla h¢ théng &ng ten, bao gdm céc by phdn chiu lyc bing kim logi, & trong ving béo vé cla
hé théng chéng sét. & clic vi trl khdng dép (rng didu kidn ndy, cAn c6 bién phap chéng sét 68 adm bao
rding 56t c6 thé truy&n xubng mat 34t ma khdng gy nguy hidm cho két cu va ngudi s dung nhu sau:
a) D& véi he théng &ng ten dugc 1p tryc tifp 18n két chu dugc chéng sét, ludng dign do sét danh gy
ra dugc tidu tan bing cach ndi két cAu it ang ten v hé thdng chdng sét tai didm gin nhit c6 thé i
dugc bén dudi vi trl idp djt &ng ten.

b) D&i véi hé théng dng ten Idp trén két cdu chéng d& blng kim logi nhd ra khdi hé théng chéng sét,
ddng dién do sét danh gy ra dugc tidu tan bing viéc két ndi két cAu chéng 6% ang ten v&i hé thing
chéng sét tai Gidm gin nhét cb thé téi duoe bén dudi v tri Iap a3t 8ng ten.

22.3 Céc #ng ten trén két cdu khéng duge bio v

Trwéc khi 1ap 48t 3ng ten trén mot két chu khdng dugc bao v, cin xem xét nhu clu aéi véi he théng
chéng sét nhu midu ta trong Didu 7.

22.4 Si dyng céc didn cyc dit cia h§ théng chéng sét
Co th sir dung din cye ddt clia hé théng chdng sét cho myc dich ndi @&t he théng ang ten.

23 Céc cdng trinh khac
23,1 Léu batva rgp bing vil

23.1.1 Céc ldu lén
& nhimg noi cac két cAu tam i6n thudc logi ndy duoc s dyng cho cac myc dich trién 1am va gidi tri
li8n quan 16i 58 luong ngudi tap trung I6n cin cb bign phap chéng sét. N&i chung, cac két cdu nhu viy
duoc ché tao tir céc vat lidu khdng phai 1 kim logi va dang bao vé don gidn nhit thudmg bao gdm mdt
hodic nhidu bd phdn thu sét ndm ngang treo phia trén két cdu va dugc ndi chic chiin xubng ait.
Phan mé réng phi két clu cia céc bd phan chéng thing dimg cho céc két céu nhu vdy, néu thujn tign va
khd thi, c6 thd ding 68 d& hé théng thu sét ndm ngang. Nén duy trl mét khdang tréng tir 1,5 m & 1én gira
day diin va w3 bat. Céc ddy xubng nén dugc gén bon ngodl két cdu va duoc ndi véi cic coc trén mét ddt,
céic coc ndy lai duge ndi véi mot cye ndi d&t mach wing sao cho khéng 1ip xic véi ngudri sir dung.
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D&i véi cac két cdu cb khung bing kim loai nén néi nhimg phdn kim loai d6 kubng dit mét cach cb hidu
qua tai céc aidm cé khodng cAch ngin hon 20 m doc theo chu vi két cdu.

23.1,2 Cac 1du nhéd

D8i v cac Bu nhd khang cb huédng din cy thé nao cd, tuy nhign cb thé tham khao mdt sé dang bé tri
chéng sét minh hoa trén Hinh 34.

23.2 Khung d& bing kim 1o3] va cic két cAu twong ty

Di vai cac kbt chu nhe trén cd kich thude dl n cn phdi duoc chbng sét ndu ngudi ¢b thé tidp cin
va sir dyng chling, dic bigt véi cac két cdu duge dyng phia trén va trim qua mt phadn duwémg di
chung hoéic dugc dl‘.mg. trong vide x3y dyng khu ghé ngdi cdng cdng thi ching cdn dugc nbi ¢At mét
cach cé hidu qua. Mét phirong phép don gidn trong vide ip ghép céc két clu nhur viy 18 ludn m¥t
thanh det kim logi, khdng phai nhdm, ¢4 kich thuée mit cit ngang |14 20 mm x 2,5 mm, bén dudi va
tidp xUc véi cac tdm 48 8% cac bd phdn thing ding cla khung ¥ va ndi xubng a4t tai céc khodng
cach khong vt qué 20 m,

Véri cac khu ghd ngdi cdng cdng. chi cé chie thanh phdn thudc chu vi cda két cdu cAn dugce ndi dt. Céac
két cdu biing thép khdc, nhur két cAu durgre diing cho céc cay cAu danh cho ngudi di bé qua céc con
dudng chinh, thudng duec bd tri tai céc vitr tréng trdi d& bi sét danh nédn cin phéi dugc nbi &, dic
biét tai céc didm chan clu.

23.3 Céc cét ing ten biing kim logl, cdc cin tryc thip cao va céc két cdu quay trdn va di ddng

Céc cdt ang ten va céac day thép cla ching, cAc thép treo dén pha va céc két cdu xdy dung biing kim
loai twong ty khac nén duge ndi 84t phis hop véi cée Gidu dura ra cla tidu chudn nay.

Céc két cdu cao nhv cAn fruc va cdc thidt bj ndng khic dugc ding trong vigc x3y dyng cac tod nha,
trong cac xudng dong tau va trong vide xdy l4p cdng cing nén dugc bd tri ndi dht. DI véi cée cin tye
hodc cac két cdu quay Hip trén ray, cin ndi 64t cho ray mdt cach hidu qua, 18t nhat 13 tai hai vi il trd
nén. Trong cac tredng hop ddc biét, khi c6 thé xdy ra phé hiry céc try 6& do sét d4nh, cb thd 4p dyng
céc bién phap bd sung va nén tham khdo ¥ kién chuyén gia.
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Bdo v§ dang ot thy sét Bdo v dang ddy thu sét

Dy trdn bing kim logl &
mat a4t ndl véi chan cot -
thu sét .

CHU THICH: VC 1 ot thu sét HC 1 ddy thu sét

- - - —

p o N&iver ddy P —~
fo 7\ trAn kim logi — N
smatahtak [ " \
| \ !
X ) N P — »
"\ // N e T "‘*—"
o £ p Ving dugc bdo v & mat dit

D4y ndi khung thép

T

Cvec nbl adt
Ving dugc bio v8 & mat dit

a) L&u trgi khdng ¢b khung thép b) Ldu trai cb khung thép

Hinh 34 - H§ théng chéng sét cho ldu tral
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Day thép ma kdm
(khdng nhd hon ¢6mm)

Z h:
N

7 N

M3t bdng

Hinh 35 - Chéng sét ding cho ndng tral biét I3p xdy gach lgp ngél

23.4 Céng trinh c6 gi4 tr| thip trong ving ¢hju dnh hisdng |én cla sét dinh

Trong mdt s& ving cé mat @8 sét danh cao, nhung tal @6 khdng sir dyng &3ng va nhdm Vi Iy de kinh té
ho#c Iy do khac thi cé thé sir dung thép ma kém a& bdo vé cic trang trai nhd hodc céc két cu tuong
ty. Thép ma kdm @6 nén bao gdm mét soi diy don, cb dudng kinh tir 6 mm trdr 18n, dugc iép dyng
kéo ngang qua méi nha néi hai ddu cla két chu rdi di xubng 84t & 86 sdu 0.6 m thém mét dogn 3 m
(xem Hinh 35). Céc vt chdng d& c6 thd 1a céc thanh @3, duoc sdp xép a8 tg0 mot khodng céch ly ion
hon 0.8 m tr mai nha. Cac mé&i ndi do kidm tra 14 khong cin thiét, do cb thé khdng thyre hidn dugce vise
kidm fra sau khi I&p d&t va kidm tra dinh kj. Tuy nhién, cAc hur hdng cb khd niing xay ra diu tidn 13 &
céc doan dugc chén, do 46 nén nhét véo trong 1dng a4t bén canh m3i cyc nél @At mdt thanh dai cb vat
lidu trong ty nhur vat lidu cla ddy xubng d8 cho phép dinh ky I8i ra, kidm tra bng mét rdi nhét lal
nhdm kiém soét trang thai cla ody din ngdm, Cin cb bién phap ngdn khdng cho tidp xiic véi ddy din
bi 16 ra va nén a4t trong khu vire 1An can chén ddy kim loai.

23.5 Sdnvin déng

Céac s8n van ddng I&n thudng chira ddy khén gid trong chi mét ty (& phdn trdm nhd thevi gian. Tuy véy.
do sé rgng Ién ngudrl c6 mat ndn cé thd cAn téi mdt vai bién phap chéng sét.

Véi cac khén dai c nhidu béc cao, céc bd phdn thu sét & dang day diin ndm ngang cé thd dugc cing
ngang qua sén vén &&ng tir b&n ndy sang bén kia. Vidc ghép tit cd céc phdn kim loal cdn duoc thye
hién phi hop véi tigu chudn nay,
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Bién phép khic 13 1dn dyng céc thip treo dén pha, virza nhu céc thanh phdn thidt yéu cla hé théng
chéng sét, vira Ia céc gdi tya cho céc ddy ddn ndm ngang. Trong trnréng hop 86, cdn cd bién phap aé
bdo v§ ngudi khdi b nguy hibm do tidp xic tryc tiép véi thdp hodic vai dign dp Gl quanh cic chin
thap. C6 thd ngdn can vide tidp xic tryc tidp véi thap blng cdch boc bén ngodi tir mat aét ién & o
cao 3 m bing mdt vt iiu cach Gidn cb kha nang bdo v hodic bing vide rdo chan thdp va han ché vidc
cham {&i thap.

Vide gidm dign tré sudt cla a8t xubng mdt clp 06 khdng gay hai t&i con ngudi phy thudc vao dign tré
sullt trung blnh cia a4t va viéc 1dp hd théng ndi dht. Phy lyc B.4.2 dua ra mét vai nhén xét chung,
nhung théng thudng, nén tham khéo § kién chuydn gia (xem Hinh 18 va Hinh 36).

23.6 Cong trinh cdu

Cac nguyén ly tuong ty clng 4p dung cho cdng trinh cAu nhir d8i véi bt ky cng trinh xdy dyng tuong
tw khac (xem 9.5; Didu 13 va Hinh 37).

Két cdu Bé tdng cit thép va két cAu thép cAn dugce nél a4t phi hop véi Didu 13.

Khe gidn va cac khe hé& khac b tinh (18n tyc vé didn nén duoc lién két: cac dng ddn nuwéc, lan can, tay
vin, bidn béo, cit dén bding kim loai vé céc 59 phdn bling kim logi lién tyc khic nén duoc nbi véi obt
thép (xem 12.10.4).

©4i v&i cAu nhidu nhip cAn @3m bao tinh ln tyc v8 dgn gitra cac két cdu bén trén. Sét ddnh vao dinh
cdu sé gdy ra dong didn do sét danh truydn xubng aét thdng qua cac két cdu thip hon (xem Didu 15).

Véi cde bd phdn ché tao sdn, nédn cé thdm cac ban a& hodc cic ddn ngang tai m3i du ¢é ding cho
myc dich lién két. Tal chan cdu thang trén cdc cdy cu danh cho ngudi di bd, ndn thyc hién viée bao
phi céch dién d& chéng tiép xdc va nguy hidm do Gidn ap bude gdy ra.

Céc Uinh todn Gon gidn chi ra réng higu (ng lan truydn sét nhidu kha ndng xdy ra khi dizng dudi canh
clia c8y cAu hon 1 dirng giCra cac try d&. Trong tredmng hop ndy, nén ap dyng cac didu sau day:

a) Két cdu chibu séing, céc lan can... ndn dugc gén véi cdt thép. Trong trwdng hgp @6, khdng cdn ndi
mét day xubng tach bigt bén ngodl, nhurng néu cb ddy xubng nhu viy thi nén ndi v&i cbt thép tai cao &b
cao nhit cé thd duge

b) Trong céc ving ¢ nguy hiém tidm tang noi con ngudl cb khd nding ty 14p, nén @it cac bidn canh
béo chi ra céc nguy hidm cla viée dirng gin rla cAu va cAm & che givong 1én,
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CHU DAN:

1. M&i kim logi sir dung 1am bd phan thu sét
2. Lign két wéri mai thép va cdt thép cla m8i cit bd tdng
3, C4t thép trong o, sl dung lam diy xubng
4. Lidn két vai obt thép ¢ ndi adt
5. Cvc ndl adt duge boc bd tdng
8. Cuc ndi ddt mach véng lidn két cac cye ndl adt
CHU THICH: Cdc kim 109 lidn tyc holic ndi a8t cln ndi véi ave ndi adt mach vang
7. CAt thu 94t (xem Hinh 19)

Hinh 36 - H§ thdng chéng sét cho s4n vin ddng (s4n Béng a%)
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. ) Lidn két va ndl €8 voi et cla chu
Béo v§ chlng dn mén béidng cit thap
H& do kibm va

a) Lidn kbt va ndl adt voi

it cia chu thép oc ndi dat

) Chi tidt cia méi n&i 4én
két phi kim logl

d) Chi tiét A thd hidn lién két o) Chi tiét B thd hidn lién két mdm qua gdi tya
véi lan can con lin

Hinh 37 - Céng trinh cdu
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24 Sy 3n mon

24.1 Quy djnh chung

Tai nol &n mdn do khi quydn, héa hoc, dign phin hojc céc nguyén nhdn khéc cé kha néng téc ddng &1
bit ky phdin ndo clia hd théng chéng sét, nén thyc hign cdc bién phép phi hop 84 ngéin cdn khd niing
xay ra n mén.

24,2 An mon dign phan gitra céic kim logl khic nhau

Vide tidp xc gitra cc kim logi khac nhau cé khd nang gdy ra va lam ting nhanh sy &n mén, trr khi
cac bé mit tidp xic Suge gilr hodn todn khd va dugce bdo vé tranh khdng cho hoi in:n divido,

Sw tiép xic gira céc kim loal khac nhau c6 thé tdn tal & nhirng noi dly din duge cb dinh, holic twa
vao cac bd mit kim loal ban ngodi. Sy #n mdn cling cb thé tang tal nal nude chly qua mét kim loai rdi
@ vao trong tidp xc véi kim Joai khac. Nuéc chdy ra tir 8dng, hop kim ddng va chi c6 thd &n mon cac
hop kim nhdm va kdm. Kim logi clia hé thdng chéng sét nén twong thich vél cac kim logi dugce ding
b&n ngodi trén bt ky két cAu ndo ma né théng ¢l qua holc cb tiép xaic.

24.3 An man héa hoc khil nhém dé gdn xi ming Porfand, hdn hep via

V1 nhidu 1y do, nhdm d8 bj &n mdn khi tidp xtc vél xi méng Portland va hdn hop vira. Nhirng goi y vd
cac ki thudt ip 48t nhur sau:

a) Céc day din nhdm nén bb trf tach ra khdi bt ki b& m3t ndo, ddc bidt cac bd mit ndm ngang. Didu
ndy sé trdnh cho céc ddy din khdng ndm trong nudc hodic tibp xdc véi céc vit lidu 3n mdn, nhu vira
¢0... Cac céch l&p ¥t phi hop duwge minh hoa trén Hinh A.1,

b) Khéng nén bd tri cdc day din tai nhirmg noi cb thd bl céc manhvyn, 14 cdy... bao phi, hodic bj chdn
dudi dit. Didu ndy 8 tranh cho cac chit dién phan tiép xdc li8n tyc vél day diin.

¢) Thiét k& cha hé théng coc dAu day nan bb i cac g& méc nude. Didu ndy sé gip ngdn cin chit
@ién phdn chdy ra khdl bd mit cé thd cham & v chiy xubng day ddn.

d) Tei nhrng noi khdng thd thyre hidn cac @idu kidn tir a 141 ¢, ddy din nén Guoc bio vé nhir goi ¥
trong Didu 8'va cln xem xét viéc tang dién tich mat cdt ngang.

24.4 An mdn héa hoc clia ddng

M&c di 8dng cb khd ndng chiu duge nhidu logl téc ddng hda hoc, nhung ndn ¢6 Iép phi bing chi, tai
nhlng noi d& bj &n mén manh do céc hep chift keu huynh. Bic bigt tal céc v| trl khéng thé té! dugre; vi
du tai dinh cia dng khél. L&p phd nén bao trim todn bd viing ¢ kha nang bj &n mdn va trim I8n céc
méi ndi. Khdng nén ding céc Kp phll khdng bdn virng hodic d8 chay. Cac chi tiét lidn két nén chiu
dugc tic ¢dng 4n mdn hodic phdl duge bido vd phi hop. Cac mbi ndi va libn két cb thd durgc bao vé
bdng bi tum hodc dugc &3t trong hop chit déo tuy didu kign tal chd (xem thém Didu 6 va 12.10.4).
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M3i day oBin gira cac didm do kilm tra va céc dWn cye ¢4t ndn dugce bao v8 chdng An mén tai nhizng
noi ddy dn &i vao 1dng dét mdt khodng 0.3 m trén va dudl mit 44t, viée p ng boc ngodl PVC 1 bign
phép thich hop dé bdo vé chéng &n mén.

25 Lép dwng két chu

Trong qud trinh 18p dung két cdu, tit cé cdc mang thép Ié¢n va nhd Idn nhu céc khung thép, gian gido
va cin tryc thép nén Bugc nbi 84t mdt cach ob hidu qud. T khi bt ddu tién hanh I8p a3t he théng
chéng sét, cAn duy tr] vige ndi 84t lidn tyc.

26 Day di§n trén cao

Trong sudt qua trlah xdy dyng dudng ddy Jidn trén cao, thiét b| trén cao clia hd théng cip dién cho
phuong tién chay trén ray,.. ¢ thé gidm thidu nguy hidm tél con ngudl bing cach dp a§t va két ndi mt
hé théng ndi 84t hoan ehinh trude khi bat ki déy diin ndo ngodi ddy din ndi adt duoe kéo ra. M khi cie
day din dugc kéo ra va duge cach didn, khdng nén thd ndi cac ddy din ndy trong qué trinh dp d&t, ma
nén ndi adt theo céch gidng nhyr khi thye hign vide bdo dudrng sau khi dura dudng diy vao hoat 39ng.

27 Kidm tra

Todn bd h théng chéng sét nén duxre mit ngudrl cb trinh @4 chuydn mdn thich hop kidm tra ki bing mét
thurémg trong sudt qua trinh ip 63t sau khi hodn thanh va sau khi thay d8i hogc mé rdng, 48 xéc nhén
riing ching du¢c lm tuldn thi theo tidu chuln ndy. Viéc kidm tra nén dugc tén hanh dinh ky, 16t nhét 13
Khong quad 12 thang. DA véi céc khu vye ¢b didu kidn Khi hiu khdc nghidt nén ting tin sult kiém tra,

Thém nira, trang thél co hoc cla tt ca cdc ddy din, dn ki, mdi ndl va céc dign cyc clt (bao gdm céc
@ién cyc tham chidu) ndn duge kidm tra va ghl chép tal. Néu wéi bat ky Iy do ndo, nhur do céc cdng vide
khéic 19i cdng trrdmg tam thid khdng thé xem xét cac phiin p a3t cy thé thl cling nén ghi chép ial didu &6,

Trong sudt qué trinh xem xét ginh ky hé théng chéng sét, vidc ghép ndl bat ky bd phin bd sung ndo
mé&i nén deoc Kidm tra 34 ddm bao rling né phi hop véi nhlrng quy dinh cla tidu chudn ndy:
28 Podac

Khi hoan thanh qué trinh Idp @8t hodic bt i chinh sira ndo, nén thie hidn cdc phép do cdch ly va két
hop vivhodc céc kidm tra sau ddy. Cdc két qua dugc ghl trong 88 theo d8i b8 théng chéng sét

o) Dién trd ndi 4t cla mBl A18n cyrc a4t cyc bd voi dét va bd sung @dn tr&r nbi adt cia hd thdng ndi aét
hoan chinh,

f) M3i Gidn cyc a4t cuc bd nén dugc do tach bigt véi didm kidm fra gira ddy xubng va Gién cyuc G4t
trong vi kel tach r&l (phép do céch ly).
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g) Tién hanh 8o tal didm do & vi trl ndi (phép do két hop). Nbu cé bt ky sy khac bigt déng ké trong cac
phép do 1n quan 161 cc vi Irl khéce, nén didu tra nguydn nhéin cla sy khdc nhau nay.

h) Céc két qua cha vide kibm tra tht ¢ céc ddy diin, lip ghép vl mél néi hodc tinh 18n tyc vl dign do duoe.
Vidc @o dgc chi tidt ¢4 thd tham khao tiéu chudn BS 7430 hodc céc tidu chudn quéc té o6 lisn quan.

Néu didn trd ndi a4t cda mét hd thng chdng sét virot qua 10 O thi nén gidm gid tr ndy, ngoai trr cac
két cdu trén d4 nhu midu t trong 13.5. Néu didn ird nhd hon 10 Q nhirng cao hon dang k& so véi An
kidm tra truéc, nén didu tra nguydn nhén va thye hidn cac bidn phap khic phyc cin thiél.

Vide do kidm tra nén Guoc tién hanh dinh ky, t6t nhit khong quéa 12 thdng.

CHU THICH 1: Vidc chon mét chu k9 rgdn hom 12 théng mdt chit cd thé thuln igi 83 thay 631 miba ma phép thir dugc hipe hén,

CHU THICH 2: Truére khi ngdt vige ndi aft bdo vé sbt danh, ndn 60 kiden tra 3 d4m ddo ring két néi 48 b ngdt, 8 dung mit
thibt &j kidm tra 918 dp nhay.

29 Luwutrlr hd so
Céc hd so sau ddy nén dugc lev trir tal edng trinh hofic do ngudi ¢ trich nhiém bao quan vise Idp dat:

a) Cac bdn va cb ty 14 md ta ban chil, kich thuéc, vt kéu, va vi trf cla tht ca cic thanh phdn cla hé
thdng chéng sét;

b) Trang thai ty nhién clia a4t va bét ky Hp rap nbi 85t dac bidt nao;

¢) Loaiva vitrf cOa cdc dign cyrc 4, bao gdm céc didn cye tham chiby;
d) Céc didu kién kiém tra va cdc két qua dat duoc (xem Diu 28):

e} Céc thay adi, bd sung hodc sira chira h@ théng;

f) Tén cla ngudi chiu trdch nhidm Idp 43t hodc bao dudng.

Nén dén nhan tai didm gbc cla ngudn lp dign trong 846 ghi ndi dung nhw sau:

“Céng trinh ndy dugc lip 3t mot né théng chéng 61, phis hop vé TCVN 9385:2012. Céc lién két véi
cac bd phin khéc cla cdng trinh va céc lign két ddng thé chinh cin uwgc bao trl mbt céch phis hop.”

30 Baotn

Céc kidm tra dinh ky va do dac khuyén cdo trong Didu 27 va Didu 28 chi ra rdng viéc bio trl 13 cin
thiét. Luru ¥ ey thé dén céc vén 48 sau:

- Néi gt
- Bang chirng cla sy &n mdn hodc cde Ay kidn c6 kha ndng din t&i 8n mon;

- Cac thay 88i va céc bd sung 16i két cdu b thé dnh hudng t¢i hd thédng chéng sét (vi dy nhizng thay
adi trong viéc si» dyng ngdi nha, vigc idp ddt céc ranh cln tryc hodic viee dyng cdc Ang ten v tuyén
truy@n thanh va truyén hinh).
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Phy lyc A
(Tham khéo)
Céc khia canh k§ thudt cia hign twrgng sét

A.1 Cudrng 4§ dong dl§n cha mot tla sét

Cudng 85 déng didn cla mdt tia sét thudng ndm trong khodng tir 2 000 A dén 200 000 A. Théng ké
céc gid tr| ndy trong thién nhién theo phdn bé chudn logarit nhu sau:

-1 % céc tia 36t ddnh.vugt qué 200 000 A

- 10 % cdc tia $6t d4nh vuot qua 80 000 A

- 50 % cdc tia sét ddnh vurot qué 28 000 A

- 80 % cac tls sét danh vurot qua 8 000 A

- 99 % c4c tis sét danh vwrot qué 3000 A

Ddng dign trong hAu hét céc tia sét danh xudng mat 84 13 tir cac phin 1 mang dién tich am trong cac
dam may dong va nhu vy tia sét 1a cdng céc hat tich dlén &m tir may xuéng mét d&t. Clng cb céc tia
sét tr cc phdn tr mang dign tich dwong, nhung it thuéng xuyén hon, VA chidu adng dién i@ dong
@dn mt chibu tang vot trong quéing thiri gian khdng dén 10 us dbi véi tia sét mang didn tich am (A4
v&i tia sét mang dign tich durong thért glan ndy dai hon kha nhidu), sau @6 gidm ddn & mot gid t nhd,
adi véri mit tia sét don, trong khodng thiri gian 100 s hodc nhé hom. '

04 tinh toan thiét ké he théng chéng sét, nguer ta s éung gid tri dong AN 581 (i ne) duroc cho la cb
hei nhét sau day:

I e = 200 KA (A1)
(di] -
LE 200 kAJus {A.2)

A2 Din thé

Trwée khi hidn twong phéng dién xdy ra, dién thé cla khéi clu tich dién c6 thd wéc tinh so bd béng
céch gid thiét &ién tich Q 1d 100 C va ban kinh cla hinh cdu twong duong vaoe khodng 1 km. Do 86
dién dung cla cd khéi vao khodng 107 F. T cdng thirc Q = CV, dién thé tinh duoc s& vio khodng 10°
V. Didu ndy cb nghla €ién &p ban d3u & dam méy 14 trén 100 MV.

A.3 Céc hidu (mg vé didn

Khi curdrng 30 dong dién bl tidu hao qua dién tr& cla phdn cyc ndi dét cla hd théng chdng sét, nd sé
120 ra sy tyt didn &p khang va cb thd 1am ting tirc thd hiu didn thé véi abt clia hé théng chéng sét.
N6 cling ¢6 thd tao nén xung quanh cyre ndi ¢4t mét ving ¢6 chénh &ch dign thé cao cb thé gdy nguy
hidm cho ngudl va adng vet. Tuong ty nhe vy cOng cin phédl vy ¥ dén dién cém ty cdm cla hé
théng chéng sét do dogn ddc dirmg clia xung ¢ién do sét gdy ra.
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DS tut @én 4p do hidn trgng trén gdy ra trong hé théng chdng sét do @6 §6 12 tdng s8 hoc cla ha
thénh phan 13 gién 4p cdm Ung va dién ép khéng.

A.4 Hidu {ng lan truydn sét

Diém ma sét danh vao hé thdng chéng 36t cb thé cb dign thé b thng cao hon riit nhidu so véi cac vt
thé kim logi xung quanh. B&i vy s c6 nguy co lan truydn sét sang céc vt kim logi trén holic phla bén
trong céng trinh. Néu sy lan truyn ndy xdy ra, mit phdin cla déng &ién do sét gay ra 38 dugec tidu hao
qua céc thiét bj [dp @&t ban trong nhir dudmg bng hodc dly ddn, va nhw vy sé ddn dén rli re cho
ngudi séng trong nha clng nhu két clu céng trinh,

A5 Higu ng nhijt

Vige quan t8m @én hidu (rng nhidt chi gé! gon trong vide ting nhidt 44 trong hd thdng dlin sét. Méc di
cudng 80 déng didn cao nhung ther glan xdy ra 1 rit ngdn nén dnh hudng vé nhidt 46 trong hé théng
béo vé 12 rét nhd.

N6i chung, dign tich ¢it ngang cla ddy din sét dugc chon chil yéu sao cho thod mén v 6§ bén co
khi, ¢ nghla 1& n6 @0 Kn @& gite cho ) tang nhigt dd trong khodng 1°C. VI dy nhu, véi day din ddng
¢b tidt d8n S0 mm?, mot c0 sét danh 500 KA v&i thvi gian 1 100 us 88 glai phéng it hon 400 J trén 1 m
day din, din &én d tang nhigt 60 khodng 1 °C, Néu day dlin & thép th) 65 ting nay clng it hon 10 °C.

A.8 Hl§u (rng co

Khi m&t ddng didn cb cudng ¢) cao dugc tidu tin qua céic ddy din G2t song song gan nhau hodc doc
theo mdt dity din duy nhét nhing c6 nhidu gép khic, nb s8 gy ra céic lyc co hoc ¢ @3 I&n dang ké.
Do d6 cé¢ didm gilr hé théng day din 1A rdt cAn thidt (Xem Hinh A.1 va Bdng A 1),

Bing A.1 - Khodng céch céc try d& h§ théng din sét.

' Céch bé tri ' Khodng cich (mm)
IDQ dén ndm n trén céc hi 1 000
< ot: ddn ndm n:: én mat phang dirng 500

Day din thing ding tir 84T 18n 8 cao 20 m 1000 _

Day din thdng ding t 20 m tr& 8n 500

mu;-:m::::mu, Khong #p dung cho cic try 60 M cde b phin cida cdng trinh, chc try 48 kidu 66 &8 1 ¢4 céc ybu

CHU THICH 2: Cin khido sét cdc dibu kign mal 4 v céch thyc th chc try 08 o i nh
o ity rrimg vl khodng gilra céc try khéc 80 véri nhong

Mot tac ddng co hoc khéc tir sét Ia do sy tang cao a4t ngdt nhidt 39 khang khi dén khodng 30 000 °C
(30 000 K) va su gisin n& 4t ngdt khdng khi xung quanh dudmng din sét xubng d4t. Dy 13 do, khi 40
¢in ¢19n cla kim Yoai dugc thay thd bdi 85 ¢lin cla mdt dudmng vdng cung, ning legng sb ting 1én 100
i4n. Mt néng Iugng I6n nhét khodng 100 MW/m cé thé duoe teo ra trong i phdng 61én xubng mt akt
vé 36ng xung kich gAn cO phong dién ndy cb thl lm tréc ngdi krp trén mal nha.
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Twong ty nhu vy, véi higu ng lan truydn sét cla sét trong cdc cdng trinh, 36ng xung kich cb thé gay
ra céc hu hal cho két cdu,

Ddy didn 1

CHO THICH 1: Kep cho day dlin skt cdn ché tgo ri8ng cho phis hop vés dity dirc Kich thire a & Hinh a) phil bng
dﬂuxywdwukldmmbplﬂb&cdihmmm1.3m(dlgunm.myoowdbnm&1
duge twong ty.

CHO THICH 2: Tht cl cic kep chn duge gln chilc chiln viso kit chu; khong nén ding vira ¢ gln.

Hinh A.1 - Thiét ké an hinh kep cé dinh diy din sét
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Phylyc B
(Tham khao)
Gial thich mdt 88 dldu khodn cia tidu chudn

B.1 Mang ndl adtva cyc ndi adt
(Xem Didu 13 va Didu 14)

B.1.1 Hidu ing lan truydn sét va ving tidm dn @ién 4p budc [an cin vj tri ndi adt

Nguy corlantruydn sét trong cong trinh c6 hé théng chéng sét vd chénh lch @ign 8p trong ving 84t xung
quanh khu virc néi ¢ét phy thudc vao dién trd ciia 84t, Nguy co lan truydn sét cdn phy thudc vao mot sb
yhu 18 khac duge 8b cdp & A4, Chénh lich &ién ép & khu vire ndl ¢4t 12 ham cla dWn triy sudt cla 04t
Trong Hinh 18, ¢ 36t duge md phéng xdy ra trén mdt hé théng chéng sét. Ddng sét dugc truydn xuéng
a4t qua cac cyc ndi dit, ddn &p khu vige ndl 84t ting 1én v sy chénh ién dp the dung Bn céc Kop ditL
Cé thé 1am gidm sy chénh léch dién &p ndy bAng céch ndl vong céc cyc ndl dit véi nhau.

Chénh lch @idn 4p cé thd gy nguy hidm t&i tinh mang cla con ngud nédu nhu nd vurgt qua vil ngan
vén, t&1 ddng vt ndu nhu virgt qua vai trim vdn. Do syu chénh KWch dién &p ndy 1a ham cla tich ddng
dn sét va didn tr& ndi a4t cha cyc ndi @4t nén hidn nhidn 14 vide gidm &idn trd ndi 4t xubng cang thidp
cang 181 tré nén hét sirc quan trong. Thye th nén gidi han gid trj Gién td ndl a4t 1én nhét 18 10 0 @8 bdo
vé cho ngudi va ddng vaL. tuy nhién gid tri ndy cing nhd thi cang tt. MOt bidn phép khéc ¢8 khic phyc
chénh Kch dién 4p trén b mat a4t 1A chdn sdu cde cge ndi A4t véi mGi coc sdu it nhét 13 1 m, va boc fién
két giCra ddy xubng va b phén ndi A&t bing vit iéu cach dién chiu dién &p danh thing téi thidu 500 kV
nhu polyethylene day 5 mm. M&i nguy co d6 bi véi con ngudi trong cdng trinh gidm @i dang k8 ndu nha
¢ san thay vi nén bAng d4t hay @4,

B.1.2 S& dyng chc dudng éng k9 thujt lam mang nél adt

Khéng dugc sir dyng cac dudng éng din nhidn lidu vao cdng trinh 1am mang nbi a4t

Céc dudng 8ng k§ thudt khac cé thd dugc sir dyng cho hé thdng chdng séL bén trong céng trinh véi
&idu kién cac €idm ndi phdl kidm soét of diang.

CHU THICH: dudng duimg Sng clp gas khing duoe sl dung lam cue ndl @bt (xem Hinh 28).

B.1.3 Mang ndi g4t

Vi dy vé kich thude cyre ndl it trong adt c6 didn tri subt 100 Om & nhidt 44 10°C thdng thudng tgo ra
@ién trdr nbl 64t cha mang ndl 64t khodng 10 0 nhe seu:

- Cyc ndl gt dang vong khép kin ¢ chidu dai khang nl:lé hon 20 m chdn su it nhét 12 0,8 m dud| mat
aAt: hodc

- Buéng 8ng hode thanh dirng cb chibu dai m8i thanh khdng dudi 1.5 m, tdng cong chibu dai céc
thanh khéng dudl! 9 m;

- Cacthanh bd il hudng tm cb chidu dai khdng nhd hon 20 m chédn séu It nhét 0,6 m dudi mat 84t hodc
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- B& tdng cdt thép (xem B.1.5).

Céc cuc ndi 88t cAn duoc chdn sdu trong mdt sb treding hop nhw cb iop sét ndm dudi I6p cudi s&
Khong nén tin cdy vao 66 sdu myc nude ngdm. Nude ngdm, ddic bidt trong I&p sdi, cd thd bi nit sach
va 38 khdng cé téc dyung dam bao cho dién trdr ndl 84t thilp cho hé théng ndi ait.

Dién trér ndi @4t gidm khdng dang k& kn! gidm Ut dign cia coc ma kich thude i cla coc ndi dit con
1am tang gid thanh hé théng va gay khé cho thi cdng.

V1 du v quan hd gitra Eudng kinh coc ndi ddt vél trong lwgng cla coc dal 1,2 m dugc ké & Bing B.1

Bing B.1 - Quan h§ dudmg kinh vi trong lugng cda coc ndl akt

Puéng kinh d Trong lgng m
mm kg
13 14
16 23
18 32
25 ¢ 54

Bdng B.1 chi ra ring trong lrong clia cpc 1,2 m, dudmg kinh 25 mm thi ndng han coc 1,2 m dudng kinh
13mm 161 4 n.

D41 véi cing logl vat lidu trong cling mdt logl @t thl mdt thanh coc 4.8 m d = 13 mm hodc 4 coc 1.2 m
d = 13 mm cho mdt gié tri @ién r& véo khodng 1/3 cla thanh 1.2 m ; & = 25 mm. '

B.1.4 Trudng hop dic bt

CAn b sy cn nhic ddc bt 88 véi cic tredmg hop sau:

- Hang mo cb sir dung kim loal (xem 20.3.1);

- Cay cbi (xem Didu 23);

- Nhd & ndng thdn (xem 24.4)

. CBng trinh trén @4 (xem 13.5)

Néu c8ng trinh trén 34 duoc chdng sét theo phuong én duoc @ cip tong 13.5va kim logi trong va
1rén cdng trinh duge ndl véi hé théng ching sét nhu gidi thidu & 15.3 thi sé o6 Ouge mirc 3& blo vé
364 thich hop cho ngudl trong eang trinh, Tuy nhién cb thé nguy hidm cho con ngudi ra vao cdng trinh
khi o sét VI s chénh [8ch dién &p bdn ngodl khi sét truydn xudng hé théng chbng sét clia olng trinh.
Néu bd mat cia @4t hodic d4 cb tinh chit diin d¥n cao trong pham vi khodng 30 m @én 50 m téi odng
trinh th néi 8&t dugc md té & Didu 14 cb thé duoc st dyng va nb ¢4 thd duge ndl véi meng néi aét
mach vang. Nguy co 81 vél ngudr ra vio gidm @1 mic di khdng hodn todn b logl bd.

BA.5 Sidyng méng bé tdng cét thép lm b phin ndl adt
Khi mong bé t8ng cbt thép duec sir dung 1am b phan nél dbt thi o6 thd dp dyng cdng thirc tinh gdn
ding nhe sau:
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- — -
I.LST.JF 8.1)

trong d6: R la didn trdr ndi a4t tinh bang dm (Q);
p 12 Gi¢n trdr suét cla d4t tinh bdng &m nhan mét (Am);
V 13 khél tich ba tdng tinh bing mét khéi (m?).
viouy:
Ung dyng cle cing thire:
5m® b 18ng cdt thép trong @t 100 Om th ign trdy ndi abt xbp X1 10 0.
Céc chin @8 méng trond bt 100 Dm o6 gid trf Gén trdy sau;
0.2 m® (quy 8] ddng ban cdu dutrng kinh 0,9 m) co gid tr} A1gn 1 R = 30 (2. Nghia 1 chn 3 cdi th! o8 gt Buoe gid t
you cdu 100,
0,6 m’ (trong drong 1,4 m ban cdu) 0 R = 20 01, Nghta Id cdn 2 cdl i dat gid t 10 0,
B.2 Kim loal trong va trén cdng trinh cao hon 20 m

(Xem Didu 15, Didu 16).
B.2.1 Ming din nwéc kim logl cé hodc khdng ndi adt

BAt cir bd phén kim loai ndo trong hodic trén céng trinh khéng néi véi hé thdng chéng sét nhung lal néi
voi @4t nhe céc dudng dng clp nuéce, cp gas, tdm kim logi, hé théng dien ddu o6 nguy co nhilm sét.
Thém chi nhng bd phén khéng tiép xdc véi @At eling cb chénh l§ch didn thé giCa ching voi h théng
chéng sét méc di sy chénh 18ch @idn thé ndy nhd hon 80 véi trdmg hop bd phen kim logl 66 Guge néi
@At. Néu sy chénh '4ch diédn thé gay ra trong mdt theri gian ngdn nhu vy gitra bét ky bd phén ndo cla
hd théng chéng sét va céc bd phan kim logi gin k& virot qué khé nang chéng didn dp danh thing cla
vét liéu ndm giCra ching (c6 thd 14 khdng khi, trdmg gach, hodic DAt oz vt l§u ndo khéc) thi cb thd xdy
ra hién tuong lan truydn sét. Didu ndy cd thd gy hu hdng trang thidt bi, gdy chdy hojic séc dign &8I voi
ngudi va vt

B.2.2 Lidn két t3l hal ddu mang nwéc kim logl

Lién két nay phadi dugc thye hign & cd hal ddu cla bit el chi tiét kim logi ndo chla ra, Khi d6 kim logi
¢b thé tham gia vao viéc tidu tédn dong dién sét nhung phdl trénh céc nguy co b hai vat Iy hodc
thuong tdn con ngudi.

8.2.3 Lya chon bd phin kim logl Hén két

R4t kh6 Iya chon bd phén kim logl ndo thi Ilén két, bd phéin ndo thl bd qua. DS véi chic bd phan kim
logi dai nhu duéng 8ng nuéc, thang may, thang sét dal th) cé thd dB dang quybt dinh chang cln dugc
ndi véri hé théng bdo v§ chéng sét cia cdng trinh ma khdng phél tén kém nhidu. Tuy nhién céc bd phan
kim logl ngén cdch ly nhu khung cira 88 chi cb thd tidp @t ngdu nhidn qua man nuée mua trén ba mat
k&t clu thl c6 thd bd qua. '

Céc cdng trinh cb cbt thép hodic vach bao che kim logi tao thanh leél kim foal khép kin lién tyc tao ra

mdt trgng théi ma cde kim logi bén trong khéng dugc li8n két cb thé dugrce gid thiét ring ching ¢ cing
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4idn thé v&i ban than két chu. DS véi céc cong trinh @6 nguy oo fan truydn sét dugc gidm nhidu va yéu
clu &4 véi viec lién két cling gldm &,

B.2.4 Nguy co cia lép phi kim logl méng

Néu bét er mdt phdn bd mdt ngodi cla cdng trinh nao duge bao phil bdi mdt I&p kim loai méng, Iop
kim logi ndy c6 thd duoc thibt ké hay ngliu nhién tao thanh mét bd phdn dlin ddng @dn sét xubng @At
Dong sét 36 cb thd tach ra khdl Iép kim logi do cac nguydn nhdn nhur 16p kim logi khéng lién tuc hodc
tidt dién 16p Kim loal qua nhd nén né s8 bi chdy ra khi ddng idn sét di qua. Cé hal trudng hop 86 dbu
dlin t&i hién teong hd quang dién va ¢l gy chdy néu cb vit lidu ¢d chdy & gln. Khuyén ngni fa nén
trénh cAE nguy o0 ddnh tis [ra @én ghl trong 15.2. '

B.2.5 Dang tycim trong dy xubng trong mél 1idn quan véi chidu cao cdng trinh
Khi chidu cao cong trinh tang 1&n thi dign 8p cdm khing tal cyc ndi 88t dugc cho i ting budc kém
qunnManvélcihtptvcﬁnwluinmﬁgdinuL

8.3 Cdy va cong trinh gin cay
(Xem Didu 21)

Didu 21 ab cp 161 gidi phap chéng sét cho cly. HY théng chdng sét dugc thiét ké ¢4 bio vé an lodn
cho cdy va gidm dién 4p bude ndm trong viing chdn dudmg ddy dlin sét, cyc néi Gét Blrng dudl tan
cdy khi cb gidng sét 1A rét nguy hidm.

Knhi bj sét danh, dong sét lan truydn theo nhanh, cinh 161 than cdy va c6 thd gay higu ¢ng lan truyén
sét sang cdc hang myc cdng trinh Udn kd. Cudng 63 phéng cién clia cdy cd thé [dy blng 260 kVim so
vél khd nding khéng ddng clia khdng khi i 500 V/m. Céc 88 idu ndy 1a co s& cis Bidu 21 quy dinh
khodng céch tdi thidu giDa edng trinh va cy.

Khi cdng trinh qué gln cdy, 66 nguy co lan truydn sét tir cdy sang cdng trinh khi cd sét thi hé théng
chéng 86t clia cdng trinh cln phdi phi viing bdo v 18n ca cdy 6. Néu cdy ndm trong viing bdo vé cla
hé théng chéng sét clia cdng trinh thi céng trinh duroc col 1 an toan,

B.4 Céc cdng trinh khac
(Xem DWu 23)

B.4.1 Ldutrginhd

D v&l Wy tral nhd tudin thil theo 23.1,1 ¢4 thd 6 tn kém. Mic db vy, trong viing nhidu sétthi ndn cb
bién phép chdng sét. Cy thd 1a:

a) D4 chéng sét cho Ibu tral nhd c6 thd sir dyng mdt hode hai cdn kim logi (dang éng I¥ng &n ten) phia
bn ngodl 1du, b trf s80 cho lu ndm trong pham vi duroe blo vé nhu & 9.2. Chan cla céc cln kim loal
cAn duge ndl véi coe chdng ndi ¢4t 63t xa u va cdm vato adt dm. Thém nira co thd sC dyng mot day
kim logl trAn dat trén mgt &4t xung quanh Ku va néi t&l chdn cla m3i cin kim logl.
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b) Trong treéng hop I8u trong khung Kim logi th] khung @6 1am viée nhu 1A mét ddy din sét. Khung 86
phdi dvoc ndi xubng ait nhu huéng dln & phin a) & hal 8hu cla Ibu.

¢} Khi o6 gidng sét, 681 véi 1du khdng dugce chéng sét, thl cAn phdl tim céch logi bd dl8n ép bude tic
dung i#n co thé ngudi. C6 thé thye hign Gidu 85 bAng céch ndm 1Bn trén mot vt kim logi 63! tryc tidp
trén @dt. Nbu khdng co @idu kidn nhe vy thi o8 thd ngdi bé gdl trén mat 8t va trénh tiép xdc véi B va
véi ngudl khéc.

B.4.2 S&n vin dfng

Khi cét d8n cao bj sét Aénh, ddng dién sét truydn xubng ndn qua chan cit va c6 thd véc legng 68
chénh dién &p cla dit ndn tir gid thiét ring céc 16p adng thé & dudi ndn phan bb dang céc ban clu.
Do a6 vé&i déng trung binh khodng 30 kA va @ién trd sudt cla a4t 10° Om, 49 chénh dién ép cla a4t
ndn 38 vao khodng 50 kV/m trong khoding 10 m tir chiin cdt va né thay 88i ty 18 nghich v&i khodng céch
va dién tich (Hinh 18, Hinh 38).

Vi gid thiét 46, a6l véi ngudi gradient dign &p khdng Bugc vugt qué 10 kV/m tuong (ng véi khodng
cach 22 m tir chan cdt. Sir dyng mét cc ndi aét thich hop dudl hinh thirc mdt kedrl trdn bén kinh 10 m
cb thé 1am gidm (rng sudt dién dp xung quanh cét. Tham nira c6 thd chéng lai dién &p bude blng céch
boc tAm céch dién bdng PVC dudl Iép asphan. DA tranh tip xic tryc tiép v&i chén cdt cb thé son phil
keo epoxy day 5 mm tir chén cdt 16/ 63 cao Im.

Luu ¥ trénh vide tdng nhidt 86 qua mirc glél han dué! the dung cla birc xa m@t trdd 8 [any gidm gia tri
cla |&p bdo vé.

B.5 Cong trinh c¢6 hinh déng phtrc tap
(Xem 11.2.4)

Phuong phép “hinh cAu 18n” duge md td & myc nay cb thé dugc sir dung ¢8 nhdn bidt cic phan khong
durgc bdo vé sét dinh cla cdng trinh cao nhidu md dun phirc tap. Phuang phap ndy dya trén nguyén
Iy qua trinh tidp xtic cla dAu tich dién sét 141 cdng trinh,

Truére kN xdy ra sét, ddu tich @idn sét huéng xubng akt (hinh thanh trén cée GAm mdy ddng) va cach
nhénh tich dién clra né ha thip din. Khi du tich dén sét ha xubng thl xdy ra qua trink tich dién nguoc
dfu & trén mit 64t (cOng hinh thanh GAu tich dién sét hudng 8n trén) va tgo ra trudng didn giva hei
mang tich Gién tréi ddu. Curdmg A6 cla trrdng didn ndy ting dln téi kh @0 I6m thi dAu tich didn hudng
ién & phia dudl phéng 18n trén 34 glp dlu tich dién sét hudng xudng phéng xubng duré va tgo thanh
ta sét,

Do 36 tia sét 58 danh trén m@t aft hodic trén cdng trinh tei noi ma ddu tich dién hudng Bn dugc phédng
di va do cac dAu tich @@n hudng 16n G4 dugc phdng 8n tal cic didm ¢ cudng 60 Eidn trrdmg cao
nhét v c6 thé phéng thing (8n trén tréri ma khéng bj cdn nédn ching cd thé phdng theo bét c&r hudng
ndo a8 g¥p dAu tich dign sét tir may phéng xudng. M&t vi dy cho hinh dnh ndy 14 sét viin Génh vio mat

84



TCVN 9385:2012

bén cla cdng trinh cao mac di théng thudng né khdng ddnh vao phdn cdng trinh ndm dudi géc 45
cla hinh cdn tr didm bdo v& cao nhét clia cong irinh.

Céc didm cb cudng 85 din treeng manh nhét rén ddt hodc cdng trinh thudng 13 khu vire gdn nhit véi
d4u tich @én hudng 18n trude khi né phéng 1&n. Céc Gidm c6 khodng cach bdng nhau tir &idm cubi cla
chc ddu tich didn ddu cé cing nguy co bi 36t Ganh cdn cac dldm xa hon s& It bj nguy co sét &anh hon,
Do 86 céc diém trén bd m§t cda hinh cdu tudng trong ¢6 tdm ndm & ddu tich &én hudng 18n trudre khi
xdy ra 86! 1 cdc vi tri ma Sdu tich Gidn huéng 1én cb thd phéng dién 18n (xem Hinh B.1). Do ddu tich
dién cla mdy dong cb thd phéng xudng bét cir hudng ndo ndn tét cé céc vi tri ma ddu tich dién cla
may dbng cbthd tiép cfin duoc cb thé mé phdng blng céch 1an mét hinh cdu tudng trong cb bén kinh
bdng chidu dai clia buéc cudl (last step length), xung quanh cdng trinh va thdng xubng mat @it Khi né
tidp xGc véi cbng trinh cb thd tao ra cu sét dénh va nhirng vi trl hay bd mat nhu véy cin phai cb 8o
phin thu sét nhy motd & Odu 11. Tuy nhién néu céc bd phdn @6 cla céng trlnh khdng cb ciic ddm
gdc nhon hay vét nhd ra thi bd phan thu sét hidn hiru cb thd chdp nhdn dugc. Néu cb céc didm gbc
nhon hay vt nhd ra th) chn xem xét 88 bd sung thém bd phén thu sét.

Cbng trinh cao b hinh dang don gidn ¢b thd duge chéng sét nhr md té & Hinh 22 nhung ¢4i véi cong
trinh phirc tap cn ép dyng phwong phép hinh cAu I8n ndy. Phuong phap nay cng c6 thé &p dung cho
céc odng trinh cd bd phdn thu sét A&t trdn cdng trinh hodc ¢é clc bY phdn thu sét treo phia trén.
Phuong phép ndy cling ¢4 thl slr dung dé xéic dinh ving dugc bdo vé sét cia bt cir mot thiét ké he
théng chéng sét ndo.

Nhin chung kich thuée clu cang nhd thl kha néng bdo v chéng sét cang 18t hon nhung & thn kém
khi xdy I&p hd théng. C& clu dugc khuyén nghi c6 ban Kinh tir 20 m dén 60 m. Thdng thudng ndn sd
dung cdu cb bén kinh 80 m. Con cAu ¢b ban kinh 20 m chi nén ding cho céc cdng trinh ¢ nguy co
chéy cao.
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Cée ving gach chéo vA cit nhd cac chn dugre Ginh gid xom cd cdn |
B4 phitn thy st hay khang. Trong nhibu trémg hop dly xulng a8
@im bio thu sét trén cde canh cing trinh
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Hinh chidu canh

Hinh B.1 - Vi dy sir dyng phwong phép "hinh clu 1#n" 88 dénh glé sy cin thiét phidl bd tri bd

phén thu 3ét cho mdt cdng trinh ¢6 hinh dang phirc tap.
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Phylyc C
(Tham khdo)
Hwéng dén chung chéng sét cho thiét b] dign trong va trén cong trinh
C.1  Théng tin chung

Muc ndy dua ra nhirng huérng din danh gid céc nguy oo Idm hu hgi hodc van hanh sal hé théng thiét
bi dién trong holic trén cdng trinh khi b] 581 v huéng diin thibt ké hé thdng chéng sét cho thidt bi. Vide
thyc hign cée hudng diia trong tidu chudn clng cb thé cung cdp mirc a3 ndo a4 chéng lai céc de doa
o6 ngudn gdc khic (nhu vibc déng ngét mach).

Hé théng chéng sét théng thudrng chl duge thiét ké va 1dp a3t cho cong trinh. Mic diu vy, hé thdng
thiét bj cdn c6 @6 tin c@y cao hon va nd cOng ddl héi mot hé théng chéng sét rieng a8 bdo vé cho thidt
bj di8n cling nhur céc hé théng théng tin dr lidu.

Sv phirc tap cla 6t &énh vio oing trinh, ddng sét ting ceo trong théi gian ngdn kém theo céc hién
twong khic 12 nguyén nhéin gy phé hoai thiét bl, xda dir Iu. Nguy co cla sét duge 38 cdp & C.4,
song con cb nhidu yéu té téc ddng dén vidc cin dén hé théng chéng sét nhu nhu clu:

- Gidm thidu céc nguy co chay vé séc dién;

- Trénh ngirng trd hopt ddng san xudt va thwong mai cd dnh hudmg dén vén d& kinh t4;
- Ngéan ngira céc tic hgi v8 an toan, s(rc khde;

- Béo vé cac dich vy thiét ybu v an todn, bdo chdy, thdng i, qudn tri cdng trinh;

- Trénh phdl s&ra chva 18n kém céc trang thiét b| vl tinh.
Céc hudmg diin & phy lyc ndy mang tinh tdng quat, khi p dyng cho hé thdng chéng sét cin tinh dén
céc didu kidn thye th. Trong nhirng trwdng hop dic bidt thi cn phdl tim kidm nhing 1 khuyén cla

chuyén gia.

Tuy nhién, ngay ¢ khi ¢ hé théng chéng sét thl cOng khéng bao gl hodn todn cé thé chic chén 12 an
todn cho hé théng thiét bj hay an toan v dO lidu.

Hinh C.1 minh hoa ddng sét &dnh vao nha méy cdng nghidp, truydn qua cac by pha ciia nha va di
xubng aft. '

CHU THICH: Phy lyc ndy el ¢lng 08 tham khido, viec tulln thil phy ke ndly khéng c6 nghla '@ tuln thi ndl dung 1y chudn ndy.
¢.2 ng dyng ctia phy lyc ndy

Khi ép dung nhi*ng hwéng dlin cda phy luc ndy cin tuln theo quy trinh sau:

- Quyét dinh xem cé cin hé théng chéng sét khdng (xem Didu 7)

«  Nbu chu trd i 13 cb thl xem xét thiét kd chéng sét rdi chuydn sang c), ndu cdu tnd & 13 khdng thi
chuydn ngay sang c).
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- QuySt dinh lidu cb cAn phai chéng sét cho cAc thidt bl dlgn, dién tir trong hay trén cng trinh khéng
{(xemC.4, C5)

- Néu chu trd 1&i cho cdu hdi c) 1 c6 thi xem cée ndi dung C.3, C.7, C.13; nbu céu Ird I¥1 14 khdng thi
khéng xem xét thém.

CHO THICH 1. Thang tin oo bin idn quan 161 clc khia canh ching sét uge cho & C.8, CO

CHU THICH 22 Céc v dy finh todn duge cho & €6, C.10,C.11,C92.

M3t phdn nnd dong '
séf ddnh s8 truybn  COtnhd cao
xubng céc dng hodc
diy cdp bén canh

wémg truybn 4O

du, ae:"l'ry\aol Sé1 danh sd truydn ddng
di§n tol cde cbng trinh
khdc hode xudng aft

Hinh C.1 - Céc @lém sét ddnh vio cdng trinh céng nghi§p c6 th dnh huwdng dén h§ théng dign to

c.3 Céc ybu té co ban vd chéng sét cho h} théng dign

C.3.1 Mirc d$ riiro
Trude khi thibt ké hd thdng chéng sét cho thiét bj, cdn luu y 161 hé théng chéng sét co bdn cho cdng
trinh. Thong tin & C.4, C.5 gilp cho vibc quyét dinh c6 cAn phai bdo vé thiét bj dién hay khéng:

C.3.2 Chéng sét cia bdn than céng trinh

Khi can nhic céc phuong an phdng chéng sét cho thiét b didn cla cdng trinh thi cdn xem lidu cdng
trinh 44 dugc chéng sét holic 38 dugc chéng 36t theo tidu chudn ndy chus.

Logi cdng trinh c6 khé ndng chéng sét Iy tudmg 1a odng trinh ¢ vach bao che bing kim logl cho tht ca
céc birc twdng va méi, nd teo ra mdl trréng dang “phong dugre cach ly” cho céc thiét bj Gién. Néu nhu
tht cd céc vach bao che va Iop phi méi lidn két véi nhau mdt cach thda dang thi ddng sét d4nh tir bt
c&r chd nao clia cong trinh $8& dwoc truydn xuéng @4t deng “tdm truydn €idn" trdn bd mat cdng trinh va
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xubng b6 phin ndi ddt. Céc cong trinh két cdu thép hodc B& tdng cbt thép cb vach bao che kim logi 13
céic cdng trinh thude dang ndy va nhu vy chi cdn chi § d8n viéc bdo vé céc dudng cap ngubn cdp vao
cdng trinh (Hinh C.2).Can lvu y dgt dugc khing trdr thép tir lién két giCra bd phén néi ddt cla hé théng
chéng sét véi cac h théng dudng éng khéc. Nén ép dung phuong phép di dudng cdp dign véao nhu
minh hoa & Hinh 28 cb kém theo cac bd phdn chiin xung néu két qud tinh todn cho thly cin phai c6
céc bd phén ndy.

Céng trinh x8y dung bng bé 1ng cét thép hodic blng khung thép khdng cé vach bao che kim loal thi
adng sét cb thd truydn bén trong céc cit. Hudng diin @81 véi nol ip a8t mdy tinh va hé théng ddy din
dugc cho & C.7.2.

Néu nhu vét li8u xay dung cong trinh chi yéu la kim logi thl cé thé xép cdng trinh cé nguy co cao (xem
Didu 18) va b trf h théng chéng sét ting cudng (xem C.7.1).

Nhin chung cin I8p dét cde thidt bl chéng qué 4p cang gin téi céc ddm két ndi raivao cdng trinh cang .

B30 vd bdn trong 12 a0

/\ Nen bdo vi qué dong

ke
ph m
bt vide truydn a0 ligu

2Noubn

Hinh C.2 - Céc dang chéng sét 6 Iién quan t&1 thiét bj dign tr
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Hinh C.3 - Phin bd déng di§n do sét dinh vio cdng trinh cé 15 cét chéng xudng dit
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Ving mic

;hn':.
\j@t"

— =

L

-5 L)

CHU THICH 1. Dutmg adng mirc Gin clm truyda clin (MT) nhv sau;
130,015 uMHam 2) 0,02 pium  3) 0,03 uHim _4) 0,04 pHim
5) 0,05/  8)0,07 uiim  7) 0.08 uN/m

CHU THICH 2. Céc et & ban rong (A, B va G) chl mang tll twomg duong 3,1%, 2,3% va 3,1% tng antmg 60
4t

CHU THICH 3. Didn cim twong hd 481 vét mach trén mét phing Ung od Gugc bing clch ir gid tri Gién cdm
wyin&lnwbvl:;ghwwwgnnwﬁuwmauuﬂnmmmqu».oandmwmwmy
trong ot tinh ;

Vi dy: D8 v&i ving cao 2 m nhw trén hinh vl va 43 ting ddng sét danh % 18 50 kA/ps:
Didn cdm tromg hd (M) = (0,03 - 0,015) = 0,018 puHim

Dododidn 4p = M. (gid t ving mirc cao). % = (0,015 x 10 x (2,0} x (5x10™) » 1 500V

Hinh C.4 - Mjt biing nha c6 15 ¢t chéng xubng aft thé hign trrng phan bd dign cim truydn din

C.3.3 Hanh trinh déng dign sét truydn trong céng trinh

DAng dién sét truydn trong cdng trinh dang “phdng dugc céch ly” nhu da dugc @4 cép trong C.3.2 theo
kidu “manh dang @8n" trén bd mit cla mél, tudmg rdi xubng ¢ét. Sy thay d8i dign tr& nhd trong cic
phiin khéc nhau ciia bd mit dnh hudng it it 161 qud trinh truydn dién ndy bdi vi duéng din déng dugce
xéc dinh bdng 62 cam (rng chir khdng bing E1gn trd do bidn chét hign turong sét dénh xdy ra rét nhanh.

Xu hudng tuong ty cOng didn ra abl véi ddly xubng ngodl nha a8l véi céng trinh cb két cdu khung thép
hodic B8 13ng cét thép c6 dang nhu & Hinh C.3 vé C.4, nol ddng didn dugc phan ra bdi 15 dudng riéng

9
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ré CAn lru ¥ A céc dudng xubng bén trong mang ky hidu A, B va C & Hinh C.4 mang mt kegng phin
tra3m rét nhd cla ddng va do 6 cb tnrdng din 1l nhd. H théng chéng sét cho hé théng thibt bj &idn
trong nha dugc phét tridn bd| céc Sudng din sét duoc b tri & ngodi bidn cla nha. Mt s6 dudng dlin
@8 gidi quyét trong treémg hop cb déng gilra thiét bl véi nhau. DS 1A céc day don 18 duoc Idp a3t trong
nha va dugc chép nhin cho vide truydn sét cOng nhur chdng lal phét sinh tia Ia didn.

C.3.4 Anh huwdng cla quy mé sét t&l djnh dang h§ théng khéc nhau

Cach b trl Iy twdng cho cong trinh va hé thdng &ign bén trong &8 cb thé 1am gidm céc nguy co déng
dién sét |am b hal hodic tAc 8ng khdng tét t&i ching duoc thd hign & Hinh C.2a.

Trong céc truéng hop 'nhir vy, ¢4 cdc bidn phdp d8 bio vé thc 6dng cla sét gly ra trong hd théng
dién chinh cUa nha. Day 13 sy sdp d3t dugc md td & C.3.2 8di véi mdt cdng trinh duoc chéng sét 1ét.
Haé thdng dién trong cac cdng trinh phi kim logi khdng cd hé théng chéng sét cb nguy cor b sét téc dong
nhidu nhét. CAn phai xem x&t cdn thn phuong phép chéng sét cho cdng trinh va céc bd phdn cla né.
Mot sé nguy co dugc gidi thich & dudi 08y va céc hudng din chéng sét cy thd dugce trinh bay & C.7.1
vaC.7.2

M6t trong céc vi dy vé tinh hubng nel ma c6 cac nguy co cb thd xem xét 14 cdng trinh chira céic thiét b
&én va b thd cb cac thibt bi lisn hop nhw 84i, rada hodc céc thiét bl dy bdo therl tiét, trong diy chuydn,
céc sensor dugc dit phia ngoai. Céc thibt bj ién hop ndy cb thd duge treo & bén canh hodc dinh mai
ho#ic trén céic cdt thu, thép truydn thanh hoic ¢dng trinh thdng thurdmg nhw minh hoa & Hinh C.2b. Mé!
hodc cét thu ndm ngodl pham vi bdo vé cla hé théng chdng sét cho cdng trinh, nhung cép din tir cbt
thu vao cdng trinh ¢b thd dua sét vdo trong cdng trinh trong khi hd thdng chéng sét clia odng tiinh
khéng phat huy tac dyng. Hon thé cac bd phén thiét b| trec trén mal hoic ot cb thd dd bj dnh hudng
khi bj sét tryc tip, hodic bj hur hai vi dai dién ép cao lan vao. VI dy tép theo chi ra khd néng dinh sét t&i
thiét bj dén phy thude khdng chl vao hé théng chéng sét ma cén phuy thudc vao céc chi tiét dp a4t nhu
ddy, céc ddu doc, thu trén thép cOng nhu phy thudc vao mach ¢lin vao céng trinh, Huwéng din do dac
a4 bdo vé khéi cac nguy co ndy cho & C.7,

Vi dy tiép theo v& vén a8 thudng gip c6 thd gly ra sy ting dién dp mdi tredng 18n cao duge chira &
Hinh C.2¢c. Cé xu hudng ddng dién sét tidu tan theo céc dudng din &idn dugc hinh thanh bing cac
duéng cép nél céc cOng trinh, do 86 ddng E1gn sét cb thd truydn tir cdng trinh bj sét danh sang cong
trinh khac khdng bj sét dénh truc iép. Dang 18n t61 hing chyc kilbampe (kA) cb thd truydn qua céc
dudng clp nay nén vide chdng lal hidn tugng ndy 14 rét cn thiét. Phuong phép bdo vé duroc md ta &
C.7. D4y 14 mét trong nh(rng nguy co ma sét truydn &i gilra cac céng trinh,

C.4 Déanh gié mirc 4§ ril ro

C.4.1 Quyét dinh lép d§t h§ théng chéng sét

Quyét ¢inh 18p d&t mét hd théng chdng sét cho hé théng didn va dWn t chdng fai sét thir clp phy
thugc vao:

Lugng sét &anh dy kién trén khu vire (xem C.4.2);
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Sy d8 bj tdn thurong hur hai cla hé théng.
C.4.2 88 vy sét dinh dy kién

C.4.2.1 DH§n tich thu sét hOru dyng

S& vy sét danh dy kién cb thd danh vao mit didn tich thu sét h(u dyng trong mt ndm dugc cho bdi
tich clia m§t 40 sét va dign tich thu sét h(ru dung.

Oién tich thu sét hiru dyng, A, tinh theo m vudng dugre xdc dinh bl

A, = dién tich céng trinh + didn tich thu sét cla ving @8t xung quanh + dign tich thu sét clia cac cong
trinh lién hop 1idn k& + dién tich thu sét h(ru dung cla cdc dudng ngudn clp + dign tich thu sét hru
dyng cla dudmng truydn di lidu sang cdng trinh n quan,

C.4.2.2 Di§n tich cOng trinh
L dién tich m§t bdng cla cdng trinh.

C.4.2.3 Dign tich thu sét cia ving it xung quanh

Sét 66nh xudng a4t hofic clng trinh gy ra 13l khu vyc d§t cdng trinh mit dign dp cao. BAt cr dudng
tryc hay duwdrng div Bu @i vao khu vye dién dp cao 86 Gdu Ia 84i tugng cla hidn tugng qua dién 4p.
Anh hudng cla mdt cO sét @anh xubng a4t bj tht ddn kni khodng cach gitra chu vi clia cdng trinh v
didm danh téng i8n. Virot qué mdt khodng céch nhit Ginh thl dnh hudng clia ci sét dénh 16 cdng trinh
dugc col 1 khdng déng kd. Ody 1A khodng céch Ipa chon D, m. V&i logi 64t cb dién trd sult 100 Om
khodng cach D cb thd Idy bAng 100 m. Vi logl a8t co gid tri dién trd sult khac thl gid tr D cb thé 1y
ding blng glé trj didn trd sult cho t&i gid ti maximum & 500 m cho a4t cb gié ti 500 Qm hodc hon
nra.

DWn tich thu sét cla &bt xung quanh 4 dign tich c6 dudmg cor & 14 vidn chu vl cdng tinh va khodng
cach D. Khi ma chidu cao odng trinh vuet qud gld tr D thi iy chidu cao cdng trinh 1Am gid tr] 64 tinh.

C.4.24 Di§n tich thu sét cla céc cdng trinh lién hep lidn kd

Dién tich thu sét cla cdng tinh lién hop lidn kb 13 noi cb sy két ndl dlén tnre tiép hode khdng tye tiép
161 thiét bj dién hodc didn tir tir cdng trinh chinh thl duge tinh vao.

Léy vi dy cay cit chibu sdng a3t ngodi nha dugc clp dién tir nha chinh, Nhd khiic cb tram méy tinh
@du cud), thidt bl didu khidn va thdp truydn, '

Tol céng tnedrng b mdt val ngél nha cb hé théng day ndl va khoding céich khdng 16m hon 2D, dién tich
thu sét ciia céc cdng trinh lidn hop §da k& 1 diln tich gira chu vi clia céc cdng trinh lidn hop Bidn k8 va
dudmg dinh dang bdng khodng ¢ éch D tir ching. Bét ¢ir ving ndo ndm trong dién tich thu sét cla cdng
uinh chinh thl ddu khdng tinh (xem vi dy 1 trong C.6).

C.4.25 Dign tich thu sét hiru dyng cua céc dwdng ddy cdp dign ngudn

Dién tich thu sét hiru dyng lidn quan 161 céc dudng ddy clp dign ngudn duge ké trong Bing C.1.

Tt ca céc Budmg cap véo ra (161 cic cdng trinh khéc, cc thap chidu sdng, thiét b] & xa... ) dugc xem
xét m&t cch ridng bidt va didn tich thu sét duge cOng tir céc phin ridng d6.
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Bing C.1 - DIgn tich thu sét hiru dyng ciia céc dwdng ngudn clp

Logl ngudn cdp Dign tich thu sét hiru dyng (m?)
Puéng d¢dy ha dp trén khéng 10xOxL
Dudng ddy cao 4p trdn khdng (1¢1 bidn dp cla cang trinh) 4xDxL
Lowngdlyhaldenglm 2xDxL
| Durdng day cac ép di ngdm (¢ bidn &p cla cdng trinh) 0.1x0xL
CHU THICH 1 oumma;e;lwm:mimm.umwwm hthay cho D nhy gidi thich & C.4.2.3 khéng dp dyng
CHU THICH 2: L 4 chibu dii cira cap 89ng lve voi ¢ dail tdi da 1 000 m. Noi ndo gid trj L khdng xbc dinh thl od thé thy gié
trf 1 000 m &b tinh todn,

C.4.2.6 Dijn tich thu sét cla duwdng truydn dO ll§u sang cdng trinh lidn quan

Dién tich thu sét i8n quan v&i céc logl cép dTr Idu dugc ké trong Bdng C.2.

Néu c6 nhidu hon 1 duédng cap thi e thd coi 14 tinh don 18 rdi chng ial. Trong trrdng hop cép da I6i thi
tirng cép cb thd duge col 1d Gon va khong gidng nhu 13 tirng véng.

Bing C.2 - Di¢n tich thu sét h(ru dyng clia cic dudng di liju

Logl duwdng di lidu Dign tich thu sét hiru dyng (m°)
Purdng tin hidu ditrén khéng 1W0xDxL |
©wdng tin hidu di ngdm | 2xDxL

Pudng cép quang khdng cb dudng din hodc I6i
kim log! 0

CHU THICH 1: D18 khodng cch hra chon (m) xem C.4.2.3. Vide 8 dyng hthay cho D nhir gl ich & C.4.2.3 khang o dyng

CHU THICH 2: L 18 chidu dal cla cap adng hve virl 66 dal 151 ¢a 1000 m. Noi nbo gié t L khong xie dinh I ob th Iy gid
t1 1 000 m g8 tinh toén,

C.4.2.7 Pénh gis khi ning sét dénh
S8 wgng sét cé thd danh trén mét didn tich thu sét dwoc dinh nghfa m&i nm, p, theo céng thire sau:
p=4,°N, *10*

(C.1)
Trong @5 A, |4 t8ng 34 dién tich thu sét h(ru dyng tinh bling mét vudng (m?);
N, 18 mat 8 sét trdn mdt kildmet vubng mSl nm.

C.4.3 Sy dd he hal clia céc dang hi théng
Nguy co tdng thd cla mdt cu sét xubng thiét bj Gidn hodic didn tir s& phy thudc vao xdc sufit sét ganh
va céc tidu chi duél ddy:

- Loai cdng trinh;
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Mirc 3% bao boc;
- Log! dia hinh
Trong Bang C.3. Bang C.4 va C.5 céc hé 34 hidu chinh F t&i H dugc phan chia cho ting tidu chi ad chi
m&i li8n quan cla cac nguy co trong tirng truéng hop.

Bang C.3 - H} 38 higu chinh F (h¢ 88 cdng trinh)

! Logl cdng trinh GlatriF
Céng trinh ¢4 h$ théng chéng sét va ndl adng thé éon gldn 1
Cong trinh c6 hd théng chéng sét va nél ading thé phire hop 12
Cang trinh cé h@ théng ndi dng thé khoé khan (nha dai hon 100 m) 2

Bing C.4 - H§ 6 higu chinh G (h§ 38 mirc d§ cich ly)

Logi bao boe Glatr|G ;
Céng trinh ndm trén mdt dign tich rdng c6 cdy va nha cira 66 cao gin nhe nhau, vi dy
nhu trong th trén hodc rirng. 04
Céng trinh ndm trén mot didn tich rdng co it cdy va nha clra 66 cao gin trong duong. 1.0 L
C8ng trinh cao hon hdn céc cdng trinh va clly ¢di xung quanh it nhét 2 1an, 2

CHU THICH: Bdng C.4 o6 h 84 gléng Bing 9, p el & aby b tén 8 dung
Bing C.5 - H§ 88 hiju chinh H (h{ 84 dja hinh)

Logl dja hinh GlitrjH
©dng bdng 03
| D3I 1,0
Ni t& 300 m ¢én 900 m 1.3
NCi trdn 900 m 1.7

CHU THICH: Biing C.5 c6 h 88 giéng Bing 8, 18p il & ady &b tan s cung

C.4.4 Nguy co sét dénh vao mdt h) théng cy thé

Nguy co sét anh va kha nang ¥ bj he hdng clia mot hd théng (cAc hé 88 hidu chinh) cb thd dugc két
hop lgi 68 Gdnh gld cc nguy co sét dénh dnh hudng t6i céc hé théng dign va dign tr thdng qua céc
bd phén din dign ra/ vao holic cdc h théng dbr lidu ra/ véo.

Nguy co xiy ra (R) cla vide ting thé tirc thi do sét dugc tinh theo cdng thirc:

R=FxGxHxp (C.2)
CHU THICH: G t1 1/R thé hida, theo don vi ndm, chu ky trung binh gitra ac 1fn xdy ra ting thé tire tN do 36t N nhin
monh rdng gid trf rung binh duge dya trdn drr [y thu thép qua nhidu ndm,
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C.5 Quyét dinh 1am hd théng chéng sét

Quyét dinh 1am b4 théng chéng sét cin tinh dén céc thc Bing mang tinh hdu qué hw hal clia céc thiét
bi @ién va d18n t& quan trong. CAn xem xét téi céc méi nguy hibm t&i sixc khde va an todn do mét knd
néing diku khién nha méy hodic céc dich vy thiét yéu. CAn so sénh chi phi ngirng hogt ddng cla hé
thdng may tinh hodc clia nha méy véi chi phl 1Am hd théng chéng sét. Sy phén logl cdng trinh va céc
ndi dung cy thd duoc cho & Béng C.6.

Bing C.6 - Phdn logl cdng trinh va vit chira

St dyng céng trinh VA hju qud cla cic hu hgl téi céc @bl twgng bén Chi sé hju qua
trong ]
Nr;a & dan dyung va edng trinh cé trang thidt b gid thip va cé gié tr khdu hao
thap 1
Tda nha thuong mal v cdng nghiép b cée hd thdng méy tinh, nol ma céc he
rg.g hé théng 86 cb thd pha hoai sdn xuft 2

Céc ng dyng thuong mal va cdng nghidp, not ma khi mét dir ligu may tinh cé i

thd gay 18n hel tai chinh Ién 3

CAc cdng trinh ma khi mét didu khin méy tinh holic hé théng c6 thd dBin 16i i

hiy hogi mdi truéng va s khde con ngurdrl 4

D4 véi vige Hp a3t thiét bj @n tir gié trj R duge xic djnh (xem C.4.4) va chi sé tidu hao dugc thanh
i3p theo bang C.6, Bng vide sir dyng céc gid trf trong Bang C.7, cb thd xéc dinh mirc a8 thidt ké (xem
C.13). Noi ma mirc 88 phoi trdn khdng @4ng k& thi sy bdo vé 1 s clin thidt khdng dinh thudmg.

Bang C.7 - Phin logi mir¢ 49 phoi trdn

Mérc @4 hv hao i Mirc 43 phol trdn
R < 0,005 R = 0,005 +0,0409 | R=0,05+0,499 R>0,5
1 Khéng déng ké Khéng dang ké Thép Trung binh
2 Khéng déng ké Thép Trung bish Cao
3 Thép_ Trung binh Cao Cao
“ Trung binh Cao | Cao Cao

| CHU THICH: Tiau o mire 84 phai trdn trong bdng C.7 chi duge dua trdn dénh gis nguy co sét,

C.6 Vidutinhtoén

vibu

Mot try o miy tinh cda c8ng ty thuong mal & ving Thanh Trl Hi NO| eso 15 m, d&l 100 m, rdng 60 m, Toa lec & ving ddng
bing, xung quanh bao boc b cfic cdng trinh vk cly obi ©b 46 cao trong ty. Budmg cp chinh dl 250 m & dudl alt va tht cd
céc Gudmg cép vi tinh |4 bAng ciip queng khdng boc idm, Mot duémg cip cdp d18n tr 19a nhd chinh ra cdt dén cao 7 m, clch
céng trinh 100 m

©8 xhc dinh sy bdo vé cln thidt, tinh he 88 il ro nhur sau:

A) Lugrng 98¢ 1r8n 1 km? m3| nim:
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Trén co s bdn 85 mat 63 sét cho & Hinh 2 va cée khuyén cdo tal 7.2, ¢8i véi ving Thanh Tri HA N&I mot 68 sét trdn 1 km?

m8i ném duge iy bing 10,9 (Ng=10.8).
B) Didn tich thu sé!
- Din tich eling trink:
= 100 x 80 = 8 000 m*
- Dign Kich thy sét cda dit xung quanh odng trinh (Hinh C.5, phuong tinh (1))
= 20100 X 100}+1{400 x 80)+{x x 100%)
s BI41Bm°
CHU THICH: Gid thibt knodng cach D cis din tich thu sét bdng 100 m.
= Didn tich thy sét cla cic cdng tinh |8 hop Bhn kb (Hinh C.5)
= (x* 10072
=15708m°
CHO THICH: &8 dom gidn hoa didn tich nlly dugc Iy bling hinh bén nguydt
- Didn tich thu sét cla cd¢ fgudn clp (Bing C 1)
+ Cibc ngubn ¢lip véo cong trinh
=2 x 100 x 250
= 80 000 m’
+ Chc nguln clip to chc ot 6én
=2x100x 100
* 20 000 m*
+ Téng didn tich thu sét clia cdc ngudn clp
= 50 000+20 000
=70000m*
- Dién tich thu sét cla cac Sutng dO ligu &l ra
=0
CHO THICH: cién tich thu sét bling knong Grgc dp dung a8l v Buomyg truydn o0 iy biing cap quang.
Tdng din tich thu eét hidu dyng [4:
Ay =6000+ E3418 +15708+ 70000+ 0
= 155000 m*
C) Xéc sullt xdy ra sét d4nh
- X< sulll xdy ra 84! ddnh L8n didn tich thu sét hiru dyng Guge cho bdi phuong Linh:
P=AgxNyx 10*
=155 000 x 10,9 x 10°
=169
D} Rii ro
R 1o by ra qué #p clm Ung cho bél cic twimg hop sau:
Bdi voi todin bY didn tich
R=FxGxHxp
=1x1x03x1589
= 0,507
Gid tr| R = 0,507 chi ra riing hign twong qui ko cm dng xiky ra hal nim mét ln,
©4i v&i dign Ych 16n quan téi Gudmg cép vio cdng trink
Ny=108
Diln tich thy sét

=8000 +€3 416+ 15708 + 20 000
= 135 000 m?
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Xac subt xdy ra 38t tinh theo bidu thic
= 135 000 x 10,9 x 10
=147
Rl ro
=1x1x0,3x 1,47
2044
Theo bing C.8 cing trinh b chl 84 hu qui bing 2. Cin o0 theo bing C.7 o thd auy ra ring chn sl dung thidt bj bllo v quid
4p phi) hop voimal trurdmg hér b nguy oo trung binh,
D& v&ri cign tich ién quan 1&1 céc dudrng clp téd cit dbn chidu adng
Ny =109
Dign tich thu sét
= 6000 + 83 416 +15 708 +20 000
= 105 000 m*
Xéc sult xiy ra 381 tinh theo bidu thuc
=135000x 10,6 x 10°
=147
Run ro
1x1x03x147
=044
Theo Bing C.6 va Bing C.7 cb thé suy ra rhng cha s dyng thilt b do vé qué #p phis hop Wil mdl trudmg hér 06 nguy co
trung binh,
vioyz
M3t nha didu khidn hé théng xi Ij nuée thil tal ving Kndnh Hod gl b bidn cb cde thdng 8 hinh hoc cao dal ring Hin vt
186 mx 10 m x 10 m. Toa lac trén ving @4, cdng trinh duge bdo vé theo tiéu chulin ndy. Buéng cAp @én chinh ddl 250 m @
phia trdn ceo, duivng day dién thogl 4t trén cao, khang rd chidu dal,
Db-xtic dinh sy bdo vé chn thidt, tinh he 86 rli ro nhu sau;
A) Luong séttrén 1 kn® m8i nim:
041 v ving Khanh Hod ghn e bidn mdt 40 sét tén km? m3| ndm Guge by trén bin 83 Hinh 2 v khuybn cdo & 7.2 12 3.4
{N;=3.4),
B) Dign tich thu st
- Dién tich cBng teinh
=10x 10
=100 m*
- Di#n tich thu sét ¢8¢ xung quanh cding trnh (Hinh C.5, phuong trinh (1)
= 2(100 x 10) + 2(100 x 10)+{ = x 100")
=35418 m?
CHU THICH: tdng khodng céch D Buoc gl thibt 14 100 m,
- Didn tich trim cla cde odng trinh [i&n hop lidn ki (Hinh C.5)
=0
CHU THICH: ad con gidn nés dign tich Suge idy bing hinh bén nguydt
- Dién tich thu sét cdc ngudn cip (Bdng C.1)
«2x100x 250
= 250 000 m?
- Dign teh thu sét cla céc dudrng d0 U (Bing C.2)
=10x 100 x 100
= 1000 000 m*
68



TCVN 9385:2012

CHU THICH: chibu dal dutng Gign thosi duge gid thibl 14 1000 m do chidu dil khang xéc d|nh.
Téng dign tich thu sét how dyng
As =100 « 35416 + 0 + 250 000 + 1 000 000
=1,2858x10° m®
Dién tich thu sét hiru dung I8n quan td Suong cap chinh:
Awn = 100 + 35 418 + 0+ 250 000
=2855x 10° m?
Cién lich thu sét hCru dyng IMn quan téd duérng dlén thogk
Ay =100+ 35 416 + 0+ 1 000 000
= 10355 x10° m?
C) Xac sullt xidy ra sét Ganh
Xac sult iy ra sét ¢anh ¢rén tdag dign tich thy sét hOu dung duoc cho bl phuomg trink:
Py = ANy x 10
=1,2055x10°x 3.4 x 10
=437
Xic sullt xiy ra sét Gdnh trén didn tich thy sét Nigu qué 18n quan Cudng cp chinh Auoe cho b1 phuong trinh:
Pr =Agnx Ngx 10*
%0,2855x 10° x 3.4 x 10
=097
Xéc sufit xly ra sé1 dénh trén din tich thu sét hOu dyng #8n quan dudrng a¥n thopl duge cho bl phuong trinh:
P =AuxNyx 10*
=1,0355x10°x 34 x 107
2352
D) Rdiro
R ro xdy ra qué #p cém drng cho bér cic treémg hop sau:
D&l vol todn b dién tich
R =FxOxHxp
= x2x1x437
=874
G tr| R = 8,74 cN ra ring Nén trong qud 4p cam ing xBy ra chu ky frung binh or m8l 1,4 thang mdt thn.
4 viéri diin tich [ quan 11 Gudng c4p chinh & vao
R=FxGxHxpn
=1x2x1x097
= |54
Theo Biing C.8 cBng trinh ob th duoc cin nhlic dp dung chi 86 tha hal blag 3 khl ma xdy ra sy ph Ay b théng chp nude
cla thi trdn.
Theo Bidrg C.7, ob thé auy ra cln sir dyng it bj bdo v8 qud 4p cho m&i kudmg hér o8 nguy oo ca0.
D41 véi dign tich Mén quen 161 dudmg dien thogt:
R=FxGxHxp
=1x2x1x352
=704
Theo Bdng C.8 va C.7, 0 thé suy ra clin s dyng thidt b bdo v qué ép cho mdi riing hér 06 nguy cor cao.
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WIm 10n Dudng cip Sdn
o L~"chinh dil 250 mét

/ . Didn tich thu sét
trdn mat adt
%

TS‘.J?..L“ % 5:

%
é’///{{/ oum o,
\\

Thip 4nh sdng
Hinh C.5 - DI§n tich thu sét cho céng trinh va cdc hang myc lidn kd

C.7 Phwong phép bao v§ khi lip a3t chéng sét

C.7.1 N&I aft, lien két va binh thé

Céc yéu chu ndi bt duoc 68 cdp & Didu 13 va 14. Céc ndi dung duéi ddy bd sung chc ybu clu €6
nhdm myc dich san bng chénh l&ch didn thé cho céc thiét bi.

Hé théng k¥ thudt cung clp cho cac cdng trinh cb cdc hé thdng thdng tin mé& ring, vi dy nha may cdng
nghiép. cAn lidn két véi mét thanh iién két Sdng thé thudmg & céc dang tdm kim logl, ddy dn mach
vong bén trong, hay ddy diin mech vdng ridng phiin & phia trong cla birc tréng ngoai hodc theo chu vi
khu vire blo v§ gAn mt a8t Thanh Ean két adng thé ndy duge ndi véi cyc ndi At mach vong cla hé
thdng ndi ¢4, vi dy duge minh hoa & Hinh C 6,

T4t cé céc dudmg éng kim logl bén ngodl, dudng chp Gign, dr lidu ra va vao cdng trinh tai mot didm
dugc boc bdo vé... cb thd dugce ndl t61 mang ndl 64t tal dlm lién két don ndy (xem Hinh 28). Bidu ndy
idm gidm thidu ddng sét xuyén vao trong cong trinh (xem Hinh C.7). Nol cac dudng cép thdng tin va
cép dn & qua cdc cong trinh ndm canh nhau, hd thdng ndi a4t cAn dugc ndi vél nhau va &8 cb i

Dibn tich thu sét
clakétchulan @
can
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néu cb nhidu dudng din song song 4d Idm gidm ddng dién trong tirng cap. Hé ndi a8t dang Iwéi dap
ng dugc myc dich nay. Anh hudng cla déng dién sét co thd dugc gidm thidu hon nira bdng céch &
céc day din véo trong céic dudng dng k§ thudt va kbt hop cic dudng dng 66 vdo hé ndi 64t dang ludi
va lidn két v&i @idm ra vao chung cla hé thdng nél a4t tgo mbi dAu. Hinh C.6 minh hoa mét vi du v hé
théng ndl aét dang lwéi danh cho mét citthdp va cdng trinh cb thiét bl gan k.

Nguydn thc twong ty nhu @8 ép dyng cho thép minh hoa & Hinh C.6 cling ép dung cho cac dAu cdm
Umg hodc didu khidn céc thiét bl giéng khoan (ddu, nuéc...). Noi két ndi cé thd bao gdm ci céc éng
thép clia gibng 1am gidm khéc bigt G@n ap gilra giéng va day din &idn. Sy két ndl 46 nén duoc thye
hién da phuong véi bdt ci-ddt ndn cla cdng trinh khéc cb cap théng tin d& WU chay qua.

Céng trinh li8h quan 164 céc odt thu o6 thd c6 sw bllo v adc bist bl né B8n quan 161 ¢ ngudn clp dign.

Thép phit tin hidu

8dn Wim log! hoge 48y

Dinstng . ddn cé dign dung thip

ﬁ

{
e
d&n kim fogi ha
%Toﬁo&“pn aht v o
M |

Ranhodp ~  Caeono o

aht cla thip

Day cdp truydn hinh
(ndu clin thi a9t rong bng Kim logl)

O — . — —

dp didn (nbu cdn th @3t rong ng kim loai)

Hinh C.6 - Cac ddy cip dl vao cdng trinh tich bi$t vél dng ten phit séng
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/Cip ngudn va ndi aét

Ban ddu ndi cho vd
boc cép va méng cdp

= Cép aidn va diy
nbi @bt 144 tribt bi

-

{
|
|
I
|
I
1
!
t

5

Céc thanh thép

Ong kim logi %} )

vCyt nbi ak
_ i mach wing
Mach vong béntrong | {4 1111} r“” | i '
' udn va
{ ©im ndi 4kt néng cho Nnngm.bl - H l
thidt b} didn tr

2) Diundl eft & adm adu vao cing trinh cho cdp ngudn va mdy tinh

-

& han

diu néi chinh

(han vdo cic thanh Hép)
Cép bng trye

4

Ong kim logi

B6 cap boc vo sit

b) N&i ait &bm ra vao céc Sudmg éng va cép & tudmg Bétdng cbt thép, nol cAn bdo vé nhit.
CHUO THICH: Gidi phip twong ty nhu trén Suoe dp dung cho duimg Sog v cdp & vich kim logl.

Hinh C.7 - Li8n két céc dudng éng va cip tal idm ra vdo céng trinh

C.7.2 Vjtri thibt bj di§n tir va cép

C.7.2.1 V] tri thidt b] dign tir trong c8ng trinh
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La chon vi trf thidt b] @ién tr trong cdng tinh phu thudc vao xiy dung cang trinh, DAi véi c8ng tinh
giéng nhu phong man chdn, nghla 13 néi mai phi kim logi v&i twdng, vi trf khéng guan trong. Trong
cdng trinh khung kim loal thdng thudng céc thidt bj didn tir cb thd ip & giCra cdng trinh, khdng nén &
tAng néc, nhung cling cb thé I4p & sét trdng ngodi va géc nhad. D8I vél cong trinh bAng vit ligu khong
dfin dign v&i mot hd théng chdng sét thi cling 1a trrong ty. Trong cdng trinh x8y bling cdc vt igu khdng
dén @in nhu trong nha b 14p dat hé thdng @én tl thl cOng cln kru § vi nhur trénh 18p A8t & nhirng vi
trl céc két cdu cao nhu éng khél, hodc nof sét véi durdmg truydn sét xubng.

€.7.2.2 V| tri cép gitra cic hgng myccuia hy thdng didn tir trong nha

Hinh C.8 va Hinh C.9 minh hoa 84 xuét nguyén tic g day bén trong. Trong truéng hop khu vyc &§t
mdy tinh, h8 théng &1 ddy ndm trong cdng trinh duoc kidm sodt chdng sét thi khdng phdi 1a vén ad
nghiém trong nhumng di sao th! van 16t hon ndu tudn theo cdc yéu clu cho nha cb khung kim logi. Nén
trénh céc vong kin rdng gitra céc ngudn clp chinh va day Hp a3t dign tr.

Nén di d8y clp ngudn vé cép cla thidt bj Gidn tir canh nhau 88 gidm thidu céic khu vre 130 ra vong kin
N6 c6 thd thyrc hidn d8 dang blng cach sir dung céc dng bao day cho mdi logi. & Hinh C.9 ndi a4t Wréi
dugc s dung cyc bd tén céc san v didm nél aht chung cho todn bd. Ddy 13 hé théng ndi ait héa
hgp.

Hé théng @i dly cho thiét b dign ti khdng duroc ip cing hé A& vél dudng ndi chdng sét. Di ddy cb thé
& trén san va nén tréinh céc vong trén tudmg €ing. B ddy true dirng nén theo nhu Hinh C.9. BS tri nhu
Hinh C.9 c6 thd sir dyng cho thiét bj &t thea chidu ngang trong nha dai.

D&i véi cong trinh xAy dung bing vit ldu khdng din €1én, b irl d&y dugc md td & myc phy ndy K cén
thibt ad gidm thidu cdc nguy co lam hur hal thibt bi, hdng cac d& lidu. Noi ndo ma vide di cly khdng thé
ap dyng nguyén tc nhu & @idu ndy thi nédn cb phurong &n thay thé.

C.7.3 Bio v@ dudng cép di tir ngdl nha ndy sang ngdl nha khic

Noi ma dudng cap &1 gitra céc ngdl nha téch bigt hodc gilre cac don nguydn cla ching ma khdng cb
céc hanh lang ndi thi cdn ddc bigt cha ¥ bdo vé.

Néu cb thd, audmg cép quang cb thd duge sir dung 88 céch ly hoan todn cac mach didn t tir nha ndy
t&i nha khéc. Dy 1a glal phap hOu hidu nhit cho udng truydn da kénh hodn toan 8¢ I3p khdi céc vén
a8 nhidm 1, khdng chl cé sét. Mic ddu v@y khdng nén sir dyng dudng cép quang véi i&p boc kim logi
hogc day ddn bén trong.

Noi rvé khdng chon ddy cap quang @8 truydn ma sir dyng céc logi day khéc nhu 1d ddy ddng tryc, ddy
483 161 th] cAn chi ¢ phat hidn nhtrng hu hal doc theo tuyén, HE théng néi aét cla cdng trinh cé thd ndi
si7 dung dudng boc aap, dudng @l day di cing nhidu logl cép. Noi ma cé nhidu dudng dly &1 song
song thi t&t nhét 14 dién 4p gilra ching cdng chdnh it cang tét. Them nlza dudmg ndi adt cé thd ndi gilra
cdng trinh v&l cdng trinh. .

Nei cép ddng truc dugc i4p dat gia cdc cdng trinh thl ip vd cla né cb thd dugc ndi vél hé théng néi
a4t cla cdng trinh tgl v tri vao/ra cla ngdl nha,
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Trong mdt 88 losl cép ddng tryc hodic hd thdng chén, cb thd chl cln ndi cép xubng dt tal mdt didm.
Néu cén thiét cAn bb trf cac thiét bj bdo vé qué ép thich hop.

Not chl ¢6 mdt hoic mét sé lrgng nhd cdp &1 tir cdng trinh ndy sang cdng trinh khéc, nhu tredmg hop
dudng dO lidu, dudng Gidn thosl, va noi khéng ding dwdng cép quang, cin Mp thiét bj chin qué ép &b
tiéu dong dign sét xubng akt, vi dy ding thiét bj dang éng khi hodic kep ban diin chi cho déng cb din
ap thich hop tuong duong véi didn 4p lam vide cla thiét b| & qua. Mt hé théng dc treng cho vide bl
a4t thiét bj chéng qué ép dugc minh hoa trén Hinh C.10,

C6 thd két hop gilra cac phuong phép trinh bdy & muyc ndy, vi dy dung thiét bj bio vé abi véi céc
Audrng tin HIBU v thidt bi két hop v vide boc nél che dudmg cép db gir méi tredng & ngudng dién ép
cho phép. Trir trrdng ho"p dudng cép quang qué dai, ban than thiét bl khéng trd cao khéng ddm bdo
triz phi chang c& thé chiu duec dign ép trdn 100 kV do sy chénh lgch dién thé I&n gilra céc cdng trinh
khéng dugc bdo vé do ddng sét truydn duél aét tir mdt trong cac cdng trinh 46,

Mai va vach kim

T lam bing
e N vio nhau
dp didn /w g mn )

o1 | '

2
vTJnadm
8) Hé thdng chva duge bdo vé tng &4n b) Gidm dién cdm (ng bing “Phéng dupe cich iy
Dy diin kim logl, éng
/\ din cdp, thm chén cip
Thidt bj 1 "ﬂvbna!mrln
a0 by
Pudmg
chp dén
c) Gidm dién cdm Ong bing cdch gidm d) Gidm d18n ép ty cdm bing céch boc bdo v nhu boc kim,
dién tich vang cdni ing a19n 4ng ng. méng cép

CHU THICH: Céc vd boe bdio v cdn hin ndi & hal dby va ddm bio
dlin dWn trd todn tuyén

Hinh C.8 - Céc phuong phip gldm thidu di¢n &p cdm Gng
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Mang cap kim logl két ndi voi
ait

T Uan xét ngi 6o gioa cidm ndi
a4t h thdng va méng cdp San
y i
- Gid & cla hd thédng lién
g kﬂv&lmazng;gah
né théng
\
i Mt adng thé
' cla h théng
| \
\
Y o=l |
N\
Khuyén céo ndl i Cich ly gira mt thé
cép vio gid 4o cla hé théng va kbt

R \\ ‘\\\_\\. \
\\\\'\\\&;\\ W

s ey &
_‘“\‘—.xﬂ

-----

T R
R ‘\\‘:El\l\\\\‘\\“l‘!\\

=t

l:l-ll)TI-iCHtconwngnyhﬂcﬁ&nﬂnﬂd\mw @81 viri thiét bf ndm bén ngodl. Tét i cde
W kbt ndm trong mdt mdng cap ab gldm dién tich mech vdng nhur & ¢) cla Hinh C.8
HO THICH 2: XXXX minh hos oAt thép hodc cae B phdn xdy dyng bilng kim 'ogl treng sén

Hinh C.9 - H§ théng ndi adt phirc hop duwge &p dyng cho thibt bj trong nha nhidu ting
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A /m& b| chgn xung ¢ién

l ‘ .
ol vas b
L 4—_Didm @9 8p bing 0

a) LAp 4Bt chin qua dang kheng chudn gly ra xung im
CHU THICH: Cée xung niy ob th tiing tir t ciim cda dudmng nél ot 6bn didm néi alt B

X l‘l’rﬂ&hld\.hxumd“n

[ i [ thibt b men
pluvae W
' e

DIdm ién ép ding 0

- :
b) Khuyén ngh| cho viéc Idp chan qud dong
CHU THICH: Gldm thibu Xung bng céich néi trung tinh xubng Gdm néi dlt B' bilng duémg thiing rhd

Hinh C.10 - N&I aét tir a1dm ndi khéng thibt bj 161 ddm ndl alt ciia thidt bl chéng qua dang
C.7.4 Bio v thibt b] cé phdn bén ngodl cdng trinh néi vao thip, cot thu
Cym thiét bj treo ngoai edng trinh hodic néi vao thap, cit thu sét thl hidn hlru céc nguy co sau:

a) Déng vao tnpc tiép tir céc cl sét,
b) Déng cdm (rng va khéng.
C.8 Dic tinh va hldu (rng cua sét
C.8.1 ' Dic tinh bd sung cia sét [18n quan t&! thiét bj dign tr
Bing C.8- Chi sé cye dal cla tbe dd ting di/dt

Chi 84 cye dgl cla di/dt Mirc vugt
kAJUs %
200 1
30 50
. 10 89
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Céc thdng s khac cla xung sét 1& rdt quan trong trong vide ddnh gié cac khia canh gdy nguy hai cla
sét song gié tri cyc tr cla dong sét difdt 1& mdt trong cdc nguyén tic dénh gid &én &p khang va tong
khodng ther! gian xung 13 ddu hidu chl sé ndng krong sém. Minh hoa ddng sét 4m dénh xubng 8t xem
Hinh C.15. ,

Cam (rng 86t c6 thd gy ra hal hidu (rng 18n thidt bl &ién 1&r. Phd bién 1 thiét b bl pha hoel béi 1 ¢l sét
don. Hiu (ng thir hal 1A cdc phin mém bj phé hiy bdl cic xung ddng clia sét. T hop cla céc ci sét
tr ol 8Au 161 céc cu ddnh 13p lgl xdy ra trong vong 1 8 d8n 2 s 14 van ab dang phal can nhic abi véi sy
hogt adng cla may tinh trir phi céc phép kidm so#t duoc st dung 88 loal bd cac két qua cla mdy tinh
trong ther glan val gldy d6.

C.8.2 Diém sét ddnh

©idm bj 36t E4nh trén cdng trinh 1a rét ngdu nhidn, miic di cdng trinh, clly cdl cao to thi nguy cor b| sét
¢é thé nhidu hon cac cdng trinh hay cy cbl nbd thip. Tuy vy sét danh xubdng mat a4t phing ndm gitra
hai ngdi nha cao céich nhau hon hal ldn chidu cao cla ching la binh thudng.

Trong céc nha méy sdn xulit theo day chuydn, vj trl d8 bl sét cé xu huéng 1a céc cdt cao ddng thai it
khi &anh vao xudng thdp. Tuy vy céc bd phdn ndm ngoai géc 45° kd 1 &idm cao thi db bj sét (xem

Hinh C.18).
QT
Inh binh chira sir Iy
Cép__ (nhin ngang) nhd n
rén céc cdag vinh khac
8) Cam bién vé cép hér Uén 16 sir iy
Cép hé trén &inh mai
&) Cép her trén méd)

Hinh C.11 - Lip tryc tifp 16n h¢ théng dign trin ngoai nha
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108

DAy cdm bién
\
Cép trong éng e B& phén thu sét (vi dy tay vin)
d8n kim logi phia trén ¢Au cim bidn
W Kim logl bdo v cip
duge nbl adt
Day cép
a) Cém bién va cdp hé brdn 16 x(7 Iy b) Cép hé trdn mél

Hinh C.12 - Bio v cho hé théng trin tryc tidp

Ong kim loal

gdn v két cd
bén canh va to
aén

S : Cim bién
TB : T4 dién

kbt & cde mai
- \f  Mal

Binh chira—

Ofn aén ha théng
@ibu khidn

I—i

Hinh C.13 - Bdo v§ cép 41 doc theo cdc binh chira cao va lidn két trén mai
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Dong dign cac truydn

gua cp khdng duge bﬂi Déng @idn thip truydn treng

cdp do cb sy bdo vé cla
mang cap va dudng dng

Cép bbn trong co dong
@180 khdng ddng ké

Déng dgn trung binh truydn
trong cdp do cd sy bao vé cla Mang c4
mang cdp r

Hinh C.14 - V| trl céc dong sét cao, trung binh, thdp cé thé truydn xudng qua cic dwong cip
cha 1o phin ng

'Do déc ¥mn nhit = ﬁ
dr
1200 kA

(]
g-,- 200 kA/us

Dang dign sét

0 Thét glan
CHU THICH: Sau cd sét ddnh ban ddu o6 thd c6 nhidu xung ign cudmg 69 thip hon va thei gian ngda hon
got 14 cc xung thir cp hode xung ¥p

Hinh C.15 - Bwéng djc tinh dong sét &m
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Ving sé! cb thd ddnh xubng 641, ngodi’
ving nét ot va tal cac & gach chéo

FRNNN] 4 Y

PPy PwY 4 111/ M
M3t ding

Hinh C.16 - Didm sét dénh trén cdng trinh
Trong cic cdng trinh cao th) cAc thiél bj Eién 1 thudng cb nguy co rll fo cao 3c bidt, khdng hidn nd 12
Gidm rli ro tryc tidp bit sét ma cdn cb céc If do khéc nhu & ching thudmg duge ndi vl cdc hé théng
ddy té&i cac thidt bf khdc. V1 thd ma ching cin phél dugc bdo vé cin thin.
Céc phin, d4i twong dd bi sét d4nh trén cdng trinh duge minh hoa & Hinh C.6. D&I v&i nha cao hon 20
m goc o8n 45° cla hé théng chéng sét dugc cho 1 quy tic bdo v8 chéng sét 18t Tuy ohién a8l véi nha,
cdng trinh cao trén 20 m phuong phép hinh cdu Kin fa tht hon @i v&i cac khu vy tuong tu, 5c biét id
nd han ché viéc sét ddnh vao canh bén clia cdng trinh. Bén kinh hinh cdu l&n dugc khuydn nghi 12 20 m.
Trong Hinh C.16 gid thidt 13 cc thiét bj & hal nha A va B dugc ndi véi nhau qua cée dudng cip. Tuy
nhibn c6 thé thdy sét danh vao nhaa va mdt sb phdn cla nha B clng nhu phén mat a4t gira ching. Do
dé trong timg truding hop ddng didn trong ¢4t gdn véi diém bj sét danh cb thd dugc ndi dit hosic
khong ddu phdi dwgce tinh dén va mé rdng pham vi bdo vé.

C.9 Sétcam (ng va nguyédn tic chéng

CHU THICH: muc ndy a0 cip 10 cor ehd sinh dang didn 8 clm Ung. cudmg 46 clo né v oung clp hirng din visc thide 13p 82
n todn bing cdc mirc kndng ché xung va giod han xung thidt ké cla thidt b| (TCLETOL).
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€.9.1 DPlén &p cdm khing

Khi céng lrinh bf 61 &&nh thi déng &idn &1 xubng dat phat tridn dai dién dp rdng gilra céc bd phdn cla
céng trinh, cdc clu kién kim logi va hi thdng chéng sét v phdn &8t & phia 1én cén cong trinh. Ddi dién
ép nay chinh 1 nguydn nhdn sinh ra ddng didn chay trong cé&c Gudng cép din bén ngodi cdng trinh téi
viing @At idn kd. Dién dp dugc sinh ra 13 didn 4p cdm khdng so cdp nhung & phin ting é&n nhanh
chéng & dgng séng sét hibu ting truy dn dn xdy ra & mdt pham vi hep hon.

Bt o ddng Gidn ndo chay trong dudng cdp va phin boc dbu 1 két qua cla dign 4p cdm khing duoc
x8ng qua ddy ndi téi thidt bj &dn tir véi didn ép chung va idn mach.

€.9.2° Dign ép cim img

Dang sét chay trong ddy ¢An sét hodc trong cAc kénh din vong cung sinh ra mo! tir trrérng thay dbi
theo thai gian vo&i khodng céch dédn 100 m tly thudc vao cudng 40 ddng sét. Trudng dign tir ndy sinh
ra hal hgu (ng;

a) Mt ddng tw cdm dign tir L trong durdng day (vi dy day logl duedng Kinh 2 mm L=1 phim);

b) Mt vang turong hd nguge chibu tiong ddy din (cdm diin = mt) hodc vdng kin riéng biét (cém tuong hd);
Trong trudng hop dign 4p sinh ra ty I8 thudn voi dvdt ridng phdn bdi L, mt, m (Hinh C.17). BSi voi day
din don thl 40 manh cla tredng la ty I nghich véi khodng cdch cia vt ddn. B4i vél trwdng hop phirc
tap thl tinh céc gié tri L, mt hay m. VI dy ddng 3ét di qua day diin xubng céc chan ndi 4ét nhu minh hoa
& hinh C.4. Pidu ndy rdt quan trong d8l véi vigc tinh 8én ddng ty cam cla G4t &l thidt b v céc thidt bj
ngn ngiza qua Gidn 4p va mach ludi ndi adt,

:: o
@& &) )
g S m_‘f;“':“'"“

C.9.3 Xbng dong tir sét dénh tryc tiép

Céc cd sét danh tnpc tiép 161 dudng ddy dién hodc hé thdng didn clng nhu céc ddu sensor hede tidp
khéng (xem Hinh C.11) c6 thd xong dong gy pha hiyy. DAy 1a nguy co cdn phai dugc tinh ddn v viae
day din di bén ngodl o6 chidu dal Kon. Viec di dy trong cac ng bdo hd s& 1am hgn ché dang ké tac
hal. DIgn ép rét cao cla sy xdng dién gdy pha hogi cac bd phdn khdac cda hé thdng, danh tia Iira dién.

m



TCVN 9385:2012

D56 14 mdt phin 1idn quan &1 céc b phdn nhd ra ngodi cdng trinh. B trl ching hep Iy thi tranh duoc
tac hgi (xem C.7.4).

C.9.4 Néi trirng dién
Dd manh cia trurdng phai durgc tinh dén trén todn bd dién tich sét ddnh trrée khi hinh thanh ¢ danh

khi ma gié trj cla ching ¢at t&i nguding ngdn dugc cia khdng khi (xép xi 500 kV/m).
Su hinh thanh gidi thodt didm thay adi tredng xdp xi 500 kVim.ps cb thd xdy ra. Higu (ng cla mdi sy
thay @bi truéng la khdng don gidn khi bio vé ching chéng lai higu (rng din va cam sét.

C.9.5 Dién &p do xung dign tir tir sét (lemp) géy ra

Xung dién tir ur sét (lemp) dugc sinh ra lién quan téi hign trgng didn tir khac gol 13 xung dién tir
nguyén 1 (nemp). C6 hai didm khéc nhau quan trong trong dai va cuding d6 cla hai héu @ng sinh ra,
tlr nemp sinh ra xung t&ng nhanh hon nhidu (thdi glan tang khodng 10 ns) véi bién 4 d(1 quang va
nemp chi anh hudng &1 v&i hé théng xung phéng xa. So véi sét thl xung ndy vé ciing nhd. Sé&t danh
xubng céng tinh hay abt gén 86 thyc ra khong sinh ra xung didn tir tr sét nhung 1o ra v& nguyén the
mét cdp tr trrérng A3t gAn nhau va sinh ra dién &p tir cdm (va dién 4p cdm khang) nhu dd md A &
C9.1vaC9o.2.

Céc xung tnréng dign cam (ng sét trong cdng trinh o chira thiét bj dign tir thudmg 13 khédng dang ké.
Trong treéng hop hiin hiru céc dudng day bén ngodi cd thd bj hur hgi trir phi ching dugre ndi li8n mach
hodc duge che chin sét.

N6i chung tac dung xAu nhét clia xung dién tir tir sét dugc phong nglra bing cach &p dyng cac bién
phap chbng sét danh trpc tiép. Sét dénh tnye tidp sinh ra xung sbc manh hon 13 xung dién tr tir sét va
bdo vé chéng sét dénh tryc tidp vln 13 quan trong nhét, blo vé chéng xung dién tir ti sét chi 1 thiy yéu.

C.9.86 Mirc khéng ché xung (TCL) nguyén tic giél hgn xung thiét ké cua thiét bj (ETDL)

©4i vai sy hoet &dng cla thiét bi dign I thi mdi tnedng xung quanh 1au dai hay tam therl ddu duoc thiét
ké h@ théng bdo vé vira Al an toan va kinh té, ddng thei duge ndi abt.

Tiéu chi ngén xung ddng hay xung dign 4p Gurgc dwa vao khi thir hé théng. DAy 1a mic xung I&n nhit
cho phép hé thdng vin hoat ddng, khdng b hu hai (goi 1a gidl han xung thiét ké clia thiét b ETOL).
Trwrong hop sét gid tri ndy 1 N vdn cla xung ma khong gy pha hiy thiét bi. Gidi han xung thiét ké cla
thiét bj bang N vBn. Khi 14p a31 thiét bj thl cdn chilc chén rling xung trong hé théng t6i thiét bj 14 P vbn
khéng cao hon gid trl N von cla thiét bi. (cho phép sir dyng hé sé &idu chinh trong tinh toén), P vdn goi
1a muc khdng ché xung, cdn hidu N-P vdn goi 13 bidn @3 an toan.

D& xac dinh mdt thiét b blo v chdng xung qué didn 4p cAn kidm soét dién dp xung trong vong mire
khéng ché nb 1A dign 4p cho &i qua v&i mire xdp xi mirc 33 thiét 1p. Khi 1p thiét bj th) phai 6am bao
mizc khéng ché xung cla thiét bj phai phi hop, thiét bj duge an todn trong hé théng. ddng théi lveu ¥
ndi 4t cho thiét bi. .

M#t khdc cdn hru y ngdn nglra dién &p cam khéng, ty cdm déng ké trong ban than thist bj.

C.9.7 Céc nguyén tic bdo v§
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Céic ndi dung C.0.1, C 9.2, C.0.3, C.8.4 va C.0.5 48 c8p co ché phét sinh déng didn tir sét. Ngoa trir
truéng hop Eng ten, thidt bj duge bao vé chlng (gl dfn ap cam khang, Wy cam cla sét hodc tac dyng
&l ¢dng trinh 38 dugc bdo vé khdi tredng G¢n va xung sél.

Vide dong sét xdng vao thiét bl phdl durgc ngdn nglra bdi né 13 nguyén nhén sy phd hoai nghidm trong
(C.7.4).

Yéu 4 chinh trong tAm quan trong cla dién &p cdm khdng. ty cam I3 ca hai ddu dugc xdng v&i dién
tréy khdng ngudn thip tir nding Irong x4ng cao hon nhidu 1dn so véi xung Gién t& cla sé1. Vi thé cudng
@4 hay @ién 4p cdm khang, cdm (g cung cép céc thdng sé co ban cho vide danh gia va chi din cho
thiét bj bio ve.

H® théng chéing sét c6 thd bao vé chéng lal Gén ap cao tir s6t danh.

D4 thidt bi chdng sét dat duoc thanh cdng thi cic didu kidn sau phdi duoc thda man:

a) Sy tdn tai. Thiét bjbdo v cb thd cliru durpc todn b hé thing khdi xung Ein dp cao thulic pham viclla nd.

b) Mirc khdng ché xung. Sv bdo vé phai ¢é tac dung & mire khdng ché xung, thip hon mire xung thiét
ké cla thiét bl Thiét bi bdc v§ chéng qua Gién dp 65 ndi t&i Gudng din ndi dt cé thé tang Gang ké
mirc khéng ché xung tdc dyung.

¢) Tuong thich hé thdng. BAt cr dang bdo vé nao dugc thém vao phdi khdng pha v& sy hogt ddng
chung cua hé théng dang dugc bao vé.
Sy quan tam quan tam bao vé phdl dugc ey y @81 vl hé théng truydn dr iy tée 8 cao.

C.10 Vi dy tinh todn di§n 4p cdm Gng trong thit bj

VI dy tinh todn dién ép cam Urng bao gdm ¢ vide sl dyng Iop boc nher (3 b phdn ndi Mt cla dudmg
cép nhidu sgi rdi 1&1 céng trinh,

L4y vi dy c5 tuyén 100 dudng cép boc nhdm, mdi dwdng cép gdm 65 sgi dudng kinh 1 mm véi dién
trér sudt 3 x 10° Qm, cép dai 100 m.

Dign trér cia mdi dwdng cap s8 14

R--’E—L' (3.0x10-~8x100) =59 ma
~ S53 x 00012 xn 20,23

trong 46:

pla &¢n trd sut

L 1a chidu dai cap

A la dién tich tiét dién cla Iép boc
D4i v&i 100 cép chay song song m&i cép chju 1 phdn trdm déng tdng 14 100 kA tir phdng méy tinh t&i
thiét bj, dong trong mdl cdp 12 1 KA.
B&i thé dién ép chung duec tinh:

V=Rxl
= 59x10 % 1x10°

=53V
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Trong thyre té. ddng phan b trong céc cdp 1d khdng ddu nhung véi sir cb mit ciia cap tidp dia chay
song song, ¢ng nhu 13 cp ngudn clng duge boc thi ddng trong cap cia thidt bl s& khdng vuot quéd
1 kA véi bidn 46 16n.

C.11 Viduy tinh todn vi§c bdo v I8 trong clia cap ddng tryc

viouy:
V&l 20 m cdp boc curoe ndl hai du, 10 % curdng 60 ddng sét & qua cip va boc cdp ob €én & 14 5 Ok,
DAi véi ol 541 200 KA thi @8n ap sinh ra duye tinh.,
vV =Rxl
=0,1%200 x 10°x 0.1
=200V
©41 virl ci 54t 20 kA thi din #p sinh ra Buoe tinh:
V =Rxt
=01x20x 10°x 0,3
=200V
Oign dp cdm khang ndy &v0¢ din hodn fodn 141 diy bén trang.
Néu nhir cép duoc ¢4t trong miing cdp thl ddng disn s chay trong médng cdp. Trong trudng hom ridng chl 6 10% cudng ¢4
chgy reng cap ma thdl,
£ vor e 581 200 kA thi gi¢n ap sinh ra duec tinh:
v =Ax!
=0,1%200x 10" % 0,1 x0,1
=200V
D& vari o2 561 20 kA ™l G1@n bp ainh ra Auge tinly
vV sRxl
=0.1x200x 10°x0,1x 0,1
=20V
Su phé hiy Sudng cép co thd xdy ra hodic khing theo cc vi dy sau:
-Néu nhy Gudrng cép 18 Sudng din cla radio bn 3ng ten ] &ign dp 1én hom 2000 V cling khé oo hd gly phi hiy:
-Néu nhu duding cop 18 md1 phdn cha dudng truydn mang may tinh, Gén dp 2 000 V cb thé gay hur hai, ¢én dp 200 V
hode 20V ¢d 1 khong:
-Néu Cudng cap 1 Suong ndi RS232 thi chi chiu Guoe 20 V. didn ap 200 V hay 2 000V dbu c6 thd gay hu hal

C.12 Viduy tinh to&n di¢n 4p cam (Ong trong day din

vl oy.
Hirh 13 cho thiy céc gis ) tuong déi cla ddng rong cic cép riéng & doc thea hodc bén trong dng (Binh) hode cac duong
@in thing thudmg. Nhw 48 thiy, ddng 1a ham cia vi 7 tromg 641 141 thép hodic céc bE phén kim Ical khdc. GI8 ] cls dign 4o
cdm ong xp xd cdc vi trf thay 48i ¢4 thd duoc tinh bing cdng thire sau.
D8 v cip duroe bio vé bdi mang. thng dong 1 400 A, thip cac 30'm va 0en trdr sudt cle cip 1A 10 Oim:
Téng &itn 1rd = 30 x 10 x 107
=030

Dién ap &m rng chung:
V =Rxl

= 0,3 x 400

120V
D41 ven cip duoc dda vé trong mang cap va trong éng v tdng dng bng 100 A
Didn 8p cdm Urg chung.
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V "Rx)
=03 x100
=3V
©41 v&i cdp @ trong bink hojic trang xi tanh kim logt thl Gién ap cém Ung 18 khéng &dng ki

C.13 Thiét b] bdo v§ chéng xung, v| trl Ip G5t va thir

C.13.1 Vj tri 14p aat

C.13.1.1 Gidi thiju chung

Nhv xung chinh duge md (& 13 dac dYng dign ap 1,2/50 ps sinh ra trong cong tinh, cudng 4§ déng
dign co thé BUrgc gidm bét. N6 dugc md té bdi ba logi vi tri C. B, va A. Loai C 12 8t & bang dién cip
v&o, logl B 14 83t & mang phan phdi chinh, loai A 13 a3t & phia phy tdi tiéu thy.

Trong céc vi tri dwa ra & trén, mirc 8 nghiém trong clia xung dugc tinh dén 12 s& tang din theo nguy
co i ro tang cao. Didu ndy duoc md 1d bdi 83l luong mirc O pha hiy ho thdng xudt phat tr vide
danh géa ri ro,

C.13.1.2 Cap truydn tin higu d& Bu

T4t c& céc thiét bj chéng xung dudng truydn dtr lipu ddu thudc Jogl vi tri C nhur 18 mdt céi [am gidm thép
xung didn @p 10/700 ps duoc ding tuong &ng v&i xung cla dudng dir idu khdng Suec 1am gidm nhe
béi Sudng cdp & vung tuong ty nhu xung chinh.

C.13.1.3 Ngudn chinh

C.13.1.3.1 Logl vi tri C
Thiét bj bde vé chéng xung dugc @p dt & cdc vi Ui nhu sau ddy thl thude logi C:

- Trén ddu cép cia ngudn vao bing phan phdi;
- Trén d4u t3i dire;
- Phia ngoai céng trinh.

C.13.1.3.2 Logiv]tri B
Thibt bi bdio v§ chdng xung dugc 14p A5t & céc vi tri nhur sau Sdy thi thudc logi B;

- Trén hé théng phan phdi, gira bén phy tal tr bdng phdn phéi chinh t&i va phia cép 161 céc ddu ndi, &
cém;

- Trong thiét bl;
- Phia phy tai cla & cAdm, clu chi khdng qué 20 m so véi legi vi trf C,
C.13.1.3.3 Logivitri A
Thidt bj bdo vé Sugc ip & phia phy 13l tr chu chl, & chm vérl khodng cach ndl trén 20 m so véi loai C.
€.13.2 ©9 manh xoay chidu di dign cho thiét b qué dign ap thir nghi§m
Mirc xéip xi cla phép thir duge cho trong céc bang C.8, C.9, C.10 cho céc logi v| Ul khdc nhau va mire
a4 thir cUa thiét bj bdo v chéng qué ép trong phép thir.
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Bing C.8 - Logi v| trf (tryc)

Mirc a4 thir Dign §p (kV) Ddng (A)
Thip 2 168,7
Trung binh 4 3333
Cao 6 500
Bdng C.9 - Loagl v] trf B (tryc)
M d6 thir - Dign 4p (kV) 1 Déng (KA}
Thilp * 2 1
Trung binh 4 2_
L Cao (] 3
Béng C.10 - Logl v| tri C (tryc)
Mire 45 thir lén éip (kV) [ Dang (A)
Thip “ 3
Trung binh 10 5
Cac 20 10

C.13.3 Thir thiét bj bdo v§ qud dign dp

M3y phat thir cho logl vj tri B va C 14 mdy phét xoay chidu 1i8n hqp.eoméphﬁ‘ld‘mmlntp‘I,Z!SOvs
va dong xoay chidu 8/20 ps. DS véi logi vi tri A, mdt bd ngdn khéng cam (ng ddu ra dugc iip ¢d giti
han dong & gid tri horp ly. DOng ngén sé khdng nhé hon 8/20 ps.

Phuong phap thir €81 véri thiét bl chdng qué ép duoc ¢ cip & Didu 28 cla UL 1449: 1985,

C.13.4 Cudng dd xoay chidu dal dign cho ngwdng thir dudng dir Hju
Mz thir hop ly uge kea chon theo Bdng C.11 cho @8 thix va thidt bi duge chon.

Bing C.11 - Logl v| tri C (Gwdng di¥ lidu)

Mirc d§ thir Ddéng thir xung cao Thir x0ng qua dign dp
kA Dign 4p (kV) Dang (A)
Thip _ 28 1.5 s
Trung binh 5 3 75
Cao_ 10 5 125

C.13.5 Thir nghiém thiét bj chéng qua di§n ap Suwdmg truydn dir 1igu

C.13.5.1 Phép thir séng xung dong cao
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May phat song hén hop md 13 & C.13.3 14 phi hop cho céc phép thir ndy.
Phuong phép thir cho trong 5.6 cla tidu chudin ITU-T K.12 (2000).

C.13.5.2 Thir xbng qua dién ép
Phuwong phap thir tham khdo trong 23.3 cla UL 1449:1985,

€.13.6 Théng tin duge cung cdp bét nha sdn xudt cho san phdm thidt bj chéng qua dign dp

C.13.8.1Théng tin vd dgng xung

Nha sdn xubt thiét bj duoc ydu cAu cung cdp coc thong tin vé dang xung nhu sau:

- Dibndp x8ng, nhu 1& 850 V. tht cd cic ch 40, thir 6 kV, 1.2/50 ps. 3 KA 8120 ps;

- Ché a4 bio v9, vi*dy nhu dudng néi ait, dudng nél trung tinh, trung tinh t¢1 dit adi vél truc hay
dudng t&l dudrng hay dudng t&i ddt d&i véi cip dir lidu;

- Dong xung cyc dal, vi dy nhur 20 000 A, 8/20 ps:

CHU THICH: Gif trf thir 64 vé1 thidd bl 1 thre chdr kvoing dong gl trf i thuyds

Lam ydu hé thdng. Néu nhu thidt bj ndy lam yéu sy hogt 00ng clia h@ théng sau khi bi xung ¢d di qua
thi 14t cd céc hidu (rng ciia nd phdl duge ghl rd.

Dudmg Aurdng bng clp gas dugc sir dung nhur thibt bj chdng qua dign 4p duwc ndi tht véi ngudn chinh
thi nd & ngdn mach khi hoat ddng. Dang dién cudng A6 I6n di qua cb thé phd hiy dudmg cp dién
cling nhur dudng éng cdp gas.

C.13.6.2 Théng tin & trang thil tinh
Nha saa xuét thidt bj chdng qua dién dp Buoc yéu chu cung cdp cac thong tin dang nh nhw sau

- Dign ap lam vide:

- Difn ap iam vide t8i da;

- Dong ho,;

- Chisbdéng

- Céc ybu 18 1am yéu hé théng.

- Bt clr y&u td ndo cb thd gy anh hudmg, vi dy nhu:
- Trd khéing trén mach;

- Dién dung phan nhanh;

- DY rdng déi tan;

. T? sd séng dlén 4p;

- Hé 54 phén x3.

C.13.7 Miy phit sdng hdn hop

C.13.7.1 Gi&i thigu chung
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So @4 don gidn clia may phat minh hga & Hinh C.18

Gi4 trj cac thanh phan vi phan Ry, Ry2, Rm, Ly, v C. duece xéc dinh khi mdy phat mang mét xung dién
4p 1,2/50 ps, va mét xung dong 8/20us t&i mach ngén, nghta k& may 4 cé tré khang hidu qua 1a 2 Q.
D4 thuan tién thl mét trd khang d4u ra hidu qua dugc dinh nghfa cho may phat xung dya trén viéc tinh
toan ty sb clia dién ap cye tri mach mé va déng cyc tri ngén mach. Mot may phét nhu thé cé dién 4p
mé 1a 1,2/50 ps va ddng ngén mach 1a 8/20 ps dugre coi la méy phat xoay chidu lién hep.

Bang C.12 - Binh nghia théng sé xoay chidu 1,2/50 ps

' Theo BS 823-2 Theo BS 5698-1
Pinh nghia_ |- Th!l glan truéc | Thei gian ciia gid | Thot gian ting tir | Khodng thai gian |-
He tribsn phdn s | 10 % 18n 90 % ps | 50 % aén 50 % s
Dién 4p mach mé& 12 50 1 50
Dong ngén mach 8 20 6,4 16

CHU THICH: Céc dang séng 1,2/50 us va 8/20 ps duge dinh nghla trong BS 923-2 va minh hoa & Hinh C.19 va C.20. Nhidu
| khuyén cdo gin G4y lai dya trén dinh nghla vé dang séng theo BS 5698-1 nhur thé hién trén Bang C.12. Ca hai dinh nghla
|_trén adu 4p dyng durgc A véi tiéu chudn nay va ddu tham chibu dén méy phat séng don.

C.13.7.2 Pic tinh va dinh dang cua may phéit séng hdn hop

Dién &p ra mach mé: tir 0,5 kV dén 6 kV thir cho loai B, 20 kV thir cho loai C
Biéu dd: xem hinh C.19, Bang C.12

Dong ngén: tir 0,25 @én 3,0 kA thir cho loai B, 10 kA thir cho loai C

Bidu b ddng: xem Hinh C.20 va Bang C.12

Cwe: drrong/am

Pha chuyén: trong dai tir 0° dén 360°

Chi s6 1ap: it nhét 1 12n m&i phat

Re Rm Ly

CHU THICH: U 1 ngudn cao 4p R, 1a gién tr& thay adi

C,- laty dién tich gign R‘ Ia didn tr& dinh dang 49 dai xung
Rum & dién tr&r phdi hop tré khang L; 13 cudn cdm dinh dang thér gian nang

Hinh C.18 - So 48 mach dién don gidn cua may phat dién tr'én s6ng dién tiv
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1.0
0.9

0.5

0.3

0.1
0.0

Hinh C.19 - Dang séng cia dign ap mach hé

10
0.9

0s

0.1
0.0

Hinh C.20 - Dang sdng cia dong ng&n mach
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Phy luc D
(Tham khdo)
Mét sé vi du tinh to4n
D.4  Viduy tinh todn xac suét sét danh tdng hep

viDy 1

Mot bénh vién thudc tinh Nam Binh cao 10 m va chiém mot dién tich & 10 x 12 (m). B&nh vién x4y dyng & ving 6dng bing, &
khu vize c6 It o8ng trinh khac hodic cdy xanh ¢b chidu cao trong duong, Két cdu cong trinh bAng B& tdng cbt thép véi méi
khong phai bing kim loai.

D4 xac dinh ring liéu c6 cAn dén hé thdng chéng sét hay khdng, tinh hé sé rii ro tdng hop nhu sau:

a) S6 vy sét danh trén 1 km? trong 1 nam: Trén co s& ban dd mat 69 sét d4nh cho & Hinh 2 va huéng din & 7.2 xac¢ dinh
duoc gid tri Ng 14 8,2 1An sét @anh xubng @4t trén 1 km? trong mét nam.

b) Dién tich thu sét: Sir dung edng thire (1) & 7.2, dién tich thu sét A (m’) duge tinh nhw sau:
Ac= LW + 2LH + 2WH + xH?
= (70 x 12) + 2(10 x 10) + 2(12 x 10) + (% x 100)
=840 + 1400 + 240 + 314
=2794m?

C) Xacsult sét d4nh: ST dung cong thire (2) trong 7.2 x4c sult sét danh trong mot nam, p 1
P=AcxNgx 10°
=2794x82x10°
=229x10°

d) St dung cac hé sé didu chinh: Céc he s8 sau 1n luet dugce 4p dung:
-HasbA=17
-HeséB=04
-Hes6C=17
-HeéséD=1,0
-HeséE=0,3
Tichcachésé =AxBxCxDxE
=1,7x10x17x20x0,3
=0,35
Xé&c sut sét danh tdng hop 1a: 22,9 x0,35x 10°=8,0x 10°
Két luan: CAn 14p a4t hé théng chéng sét.

D.2  Vidy tinh toan v lién két cac chi tiét kim loal véi he théng chéng sét

Duéi @2y 1a vi dy tinh todn @& quyét dinh c6 hay khéng lién két c4c chi tiét kim loal v&i hé théng chéng
sét.
vl DY 2:

Tinh hudng: mét 8ng thép dic thing dirng duroc bb tri cach day xuéng ciia hé théng chéng sét 2 m duge 14p 65t & chung cu
cao 15 m tai thi xa Bac Ninh, trong 1 nam c6 8,2 IAn sét ddnh xubng/km?. Dién tich cia tda nha 1a 40 x 20 (m) (xem Hinh D.1).
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wéng bao vung thu sét

Hinh D.1 - Mt bing ving thu sét

Gid thiét: gia thiét rng mirc rii ro. ch&p nhén po= 10°%, dién tr& cia cyc ndi dAt 1a 10 0, va sb lrgng day xubng 14 6.
Vén ab ait ra: Hay quyét dinh c6 hay khdng nén lién két cai ng thép 66 c6 chidu cao Ion nhét 12 12 m véi ha théng chéng sét.
Trinh ty: mat bAng viing duwoc chon @4 cho I1A;
L=40mW=20m,H=156m.
Dién tich thu sét: Xac djnh theo phuong trinh (1):
A= LW + 2LH + 2WH + xH?
= (40 x 20) + 2(40 x 15) + 2(20 x 15) + ( = x 225)
= 800 + 1 200 + 600 + 707
Ag= 3 307 m? (lam trdn 3 300 m?)
X4c sudt bj sét danh. Xac dinh theo phwong trinh (2):

P= Ay x Ngx 10-‘
=3300 x8,2x10 "
-3
P=27,06x10 " 1An bj sét d&nh trong 1 nam

(1&m trdn 27 x 10~ hogic 1 1An trong 37 nam)
Xac dinh dong dién trong tia sét

-3
p _(40107)
Do 107
=27 x 102
=2 700
V1 p Ién hon 100pe nén gid thiét déng dién sét ién nhét 14 200 KA (xem Hinh 25).

CHU THICH: V&1 gid td . nhd hon 100, cirdmg 6 déng dién 86 s 12 100 log,, £~ nhur thd hién trong Hinh 25.
Py Po

Dién 4p gira hé thdng chéng sét va éng ndl aét & chidu cao 12 m, C6 2 treémg hop xdy ra, véi éng kim loai c6 lign két va voi
dng kim logl khdng li8n két véri cye ndi dlt, nhu sau:

A) Ong lidn két v&i cyc nbi aht. Dién 4p khang cb thd duge bd qua va dién 4p gira hé théng chéng sét va dng ndi a4t bing
dién ap tw cdm (V = V. :
Gid thidt c6 6 day xubng (n = 6), m&i day xubng c6 kich thuée 25 x 3 (mm), ban kinh higu dyng re= 0,008 m, chidu dai mach /
=12mva S = 2 m, ndu cac gia trj ndy dugc dua vao phuong trinh (4) va (6) thl Vi dugre tinh nhur sau:
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0.461og,, [2 I0.00S)
6
Theo Hinh 27, khodng cach 0,85 m |4 cAn thiét, cdng v&i 30 % khi tinh 8én i trl géc s& ra tdng 13 1,1 m. Khodng céch thyc té
14 2 m, do @6 viéc lién két 14 khdng cAn thiét & didm cao nhét cia éng.
B) Ong néi dAt nhieng khéng lién két bng va cyre ndi d4t. Téng didn &p duy trl bdi hé thdng chbng sét (V) dugc tinh nhur sau:
V=Vg+VL
Trong 46
Vr 12 dién &p khang phat sinh trong hé théng mang néi aAt,
Vi dugre 4y gié trj nhu trong trudrng hep a) ma Ve duegre tinh thém vao nhw sau:

_200x10°
6

V, =200 x10°x 12x = 440KV

Va

x10x6 (domsi cyrc ndi dht c6 thd c6 mét dign trér (Q) 1a n x 10)

Vr=2 MV

V =2+044 =244 MV
Tir Hinh 27, khodng céch 6 m 14 cAn thiét véi didn 4p nhu trén va do 46 dng cln dugc lién két véi hé thdng chéng sét & didm
cao nhét hodc thip nhat @& khir dién 4p khang. Phan tinh todn & trén chirng td dién 4p tao béi hidu (g lan truydn sét phy
thude chl yéu vao sb lirgng day xudng va 49 1ém dién trdr dit.
Khi khodng cach 2 m (bing khodng céch ly S) dugc sir dung a danh gié dién &p phéng dién tir Hinh 27, né cé nghta |2 cv ly
gAn nhét clia chi tidt kim loai két ndi v&i dng dén cac chi tidt kim loai két ndi vér day xubng 14 2 m. Néu 8ng cb khodng céch ly
2 m v&l day xubng nhu trong truéng herp nay nhung thém vao d6 né c6 nhanh di gin vol didm cao nhét clia day xuéng trong
pham vi 1 m, thl khodng cich 1 m phai droc kidm tra theo Hinh 27 vai disn 4p do sét tao ra @8 bao ddm rding cé khodng cach
ly thich hep.
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Hwéng dn sir dung ban dd mat 49 sét trén |anh thd Viét Nam

(Chu giai ciia Vién Vit ly Bja cdu - Co quan ban hanh Ban dd mit do sét

trén 1anh thd Viét Nam)

Dé |4y gia tri mat A0 sét tai mdt didm tredre tidn phai xac dinh toa d6, t&n goi clia didm trén ban db. Sau
dé tim hidu vi tri tuong abi cia didm cAn xac dinh véi vi tri cac tram khi twgng. Gia tri mat do sét tra theo
Bang E.1. Céc dja danh & ddy Ia tén tinh thanh phé va tén tram khi tweng. Khi ldy mét o sét cang xa cac
didm a3t tram khi twong thi 36 chinh xac cang gidm. Trong treeng hgp diém cAn 1y mat 3 sét khong
c6 trong bang thi xem trén ban dd (Hinh 2). Céac mirc ddng mirc dwgc sir dung trén ban @b nay la:

Bwérng ddng mirc 1.4
l |

3.4 57 [

8.2 —l

10,9 13,7

CHU THICH:;
- Khu vyre durdrng ddng mire >B,2 thi gia tri mt dd sét duorc col 1 tir 8,2 dén 10,9.

- Khu vire dwéing ddng mirc <8,2 thi gié tri mat 60 sét dugc col la tir 5,7 d4n 8,2.
- Khu vyrc duérng ddng mire >13,7 thi gia trj mét 49 sét dugc col la tir 13,7 dén 16,7,

O céc héi ddo khéng cé t&n & bang dudi, mat db sét c thé |&y dac déng tir 2,5 dén 7.

Bdng E.1 - Mjt A9 sét trén ldnh thd Vigt Nam

] Pja didm Mt do sét
TT Tinh, Thanh phé
(Tén tram khi twgng) (S6 1An/km?¥n&m)
1 An Giang Chau Déc 45
2 Binh Binh Quy Nhon 47
3 Binh Dwong Khéng c6 sd liéu tram Xac dinh theo ban db
4 Binh Phudrc Bdng Phu 149
j 5 Binh Thuén Phan Thiét 7.9
] B Ba Rja Vang Tau Viing Tau 74
| 7 Béac Can Béc Can 86
8 Béc Giang Béc Giang 75
9 Bac Ninh Khéng c6 s liéu tram Xac dinh theo ban dd
10 Bac Liéu Bac Liéu 11
11 B&n Tre ~ |BaTn 114
12 Ca Mau piay Ca Mau 11,9
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Bang E.1 - M4t 43 sét trén 1dnh thd VIt Nam (tidp theo)

Dja diém M4t dd sét
TT Tinh, Thanh phé
(Tén tram khi twgng) (S6 1An/km?/ndm)
13 Cao Bang Cao Bang 9,2
14 Can Tho Can Tho 9.2
15 Pa Nang Pa Nang 7,3
16 Dac Lak Buén Mé Thudt 13
17 Déc Néng Péc Nong 12,2
18 Pdng Nat Xuan Léc 10,6
19 Pdng Thap Cao Lanh 12,4
20 Gia Lai P-lay Cu 94
21 Ha Giang Bac Quang 10,2
22 Ha Giang Ha Giang 10,5
23 Ha Nam Ha Nam 8,9
24 Ha Néi Ha Néi 89
25 Ha Tay Son Tay 9.1
26 Ha Tinh Ha Tinh 8,2
27 Ha Tinh Ky Anh 6,1
28 Hai dwong Hai Dwrong 82
29 Hai Phéng Phii Lién 9,0
30 Hwng Yén Hwng Yén 76
31 Hoa Binh Hoa Binh 10,1
32 Khanh Hoa Cam Ranh 3,7
33 Khanh Hoa Nha Trang 3.2
34 Kién Giang Phi Quéc 7.3
35 Kién Giang Rach Gia 12,2
36 Kon Tum Kon Tum 6.8
37 Lam Béng Pa Lat 8,3
38 Lao Cai SaPa 7.3
a9 Lao Cal Lao Cai 8,4
40 Lang Son Lang Son 8.4
41 Lai Chau Lai Chau 8,8
42 Lai Chau Tuén Gido 6,5
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Béang E.1 - Mt d§ sét trén lanh thd Vigt Nam (tiép theo)

] Tinh, Thanh phé e B
(Tén tram khi twgng) (S6 1An/km?¥/nam)

43 Long An Méc Hoda 16,2

44 Nam Bjnh Nam Bjnh 74

45 Nghé An Quy Chau 12,4

46 Nghé An Quy Hep 10,2 |

47 Ninh Blnh‘ ! Ninh Binh 6,5

48 Ninh Thuan Phan Rang 1

49 Pha Tho Viat Trl 9,1

50 Pha Yén Tuy Hoa 34

51 Quang Binh Tuyén Hoa 9

52 Quang Nam Tam Ky 7.9

53 Quang Ngai Quang Ngai 7.4

54 Quang Ninh CéTo 6,4

55 Quang Ninh Méng Cai 10,1

56 Quang Ninh Udng BI 9,2

57 Quang Trj Dong Ha 72

58 Son La Quynh Nhai 8,4

59 Son La Son La 10,3

60 Séc Trang Séc Trang 9,3

61 Tay Ninh Tay Ninh 13

62 Thai Binh Théi Binh 5.1

63 Thai Nguyén Thai Nguyén 8,7

64 Thanh Hoa Thanh Hoa 8

65 Thira Thién Hué Hué 9.8

66 Thira Thién Hué Nam Béng 13,6

67 Thira Thién Hué A ludi 10

68 Tién Giang M¢ Tho 11,4

69 Tp. H8 Chl minh Tp. H8 Chi minh 12

70 Tra Vinh Cang Long 131

71 Tuyén Quang Tuyén Quang 93

72 Vinh Long Khéng cé sé liéu tram - X&c dinh theo ban d8
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Bang E.1 - M4t A9 sét trén lanh thd Vigt Nam (két thac)

] Dja diém Mat dd sét
TT Tinh, Thanh phé _ 4
| (Tén tram khi tvgng) (S6 1An/km?*/nam)
73 ‘| Vinh Phic Tam Péo 7.9
74 Vinh Phic Vinh Yé&n 8.3
75 Yén Bai Yén Bai 9,7

CHU THICH: Sé liéu trong Béng E.1 va ban dab b thd khang khép nhau do sé lidu trén bdn db a2 dworc trung binh hod va 1am
tron. .
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