Causes of accident and safety rules when operating tower crane in the high-rise building

Abstract

In high-rise construction, Tower cranes are
indispensable machines But with a high
frequency of operation as well as specific
freight, Occupational safety issues when
operating tower cranes should be studied and
respected Operator requirements, turn signals,
and operating rules, especially the instructions
for lifting equipment are important. From the
research and learning from the experience of
the major contractors, the author will present
the necessary issues, give the rules and
quidelines that are highly practical on the site.
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V6 Van Dan

Dt van dé

Trong thi cdng nha cao téng can truc thap ludn 1 loai may méc quan trong nhét.
N6 giai quyét dwoc nhung van dé ma thi cong nha cao tang dat ra nhw: Cao trinh Ién,
khéi lwgng van chuyén thang drng I6n; quy cach, sé lwong vat Ileu xay dwng va thiét
bi I6n; thei gian thi cong gép, mét tran céng tac phirc tap, ndng né..

V6i khéi lwong céng viéc ma can truc thap phai thwc hién, cﬁng nhw tn suét 1am
viéc clia né trén cong trudng quyét dinh dén tién do thi cong cong trinh, nén cong tac
an toan vé 1ap dat, van hanh ciu thap can dwoc nghién cu, hwéng dan mét cach
can than.

V6&i muc dich d6, bai bao nay sé trinh bay vé nhirng sw cb thwong gép phai trong
qua trinh van hanh can truc thap, dé ti» d6 phan tich cac nguyén nhan, dwa ra nhirng
quy tac an toan cu thé trong khi van hanh, déc biét ttr nhiing kinh nghiém cong truong
va cac nghién ctru cu thé, tac gia sé& dé cap chi tiét dén nhivng lwu y khi st dung mot
s6 thiét bi nang trong qua trinh nang ha vat.

No6i dung
1. M6t s6 sw cb va nguyén nhan thwdong gap trong qua trinh van hanh cau
thap

Trong qua trinh van hanh can truc thap thwdng xay ra nhiéu sw ¢, rii ro ngoai y
mudn, gay ra nhiéu thiét hai vé ngwdi va tai san. Co thé k& dén 1 sb sy cb dién hinh:

- Ngay 2-7-2019, cong trinh khach san Liberty Central, cong nhan Iai ciu lam dau
bd ciu thap va cham vao cau thap, khién diu bo roi tir tAng 23 xubng dudng phd. [6]

- Ngay 22-2-2020, cong trdng xay dwng cla cdng ty TNHH Polytex, ciu thap bat
ng® rung l4c rdi bi gay ddi dd sap khién 5 ngudi thuwong vong [4]

- Ban bao céo théng ké sw cb tai cong trwong Indochina: [3,4]

+ Ngay 12/6/2010: lai cAu, phu c&u phéi hop khong &n ¥, dan dén bo dai sat dang
cau va vao 3 tAng gido Koma chwa gong, 1am dd gido toan bd ting 3 xudng san

+ Ngay 2/7/2010: Trong khi ha coppha trén cao xudng dat, phu cau khong tinh
khodng cach an toan, gi6 xoay coppha va cham vao mai tén nha cta chd dau tw

- Mot sb sw cd & cong trudng Contecons office, Hyatt, Diamond island... nhw: Bt
cap tai khi cu vat tw (thung cat, b6 thép...) [3,4]

Rat nhiéu sw co, tai nan da xay ra, vi vay viéc xac thirc cc yéu 0, nguyén nhan
gay ra sy ¢ cung 14 mot phan cwc ky quan trong trong viéc quan Iy, dé phong, kiém

soat va han ché téi da cac sw cb cé thé xay ra. C6 thé chi ra mét sé nguyén nhan co
ban sau:

* Nguyén nhan con ngudi (su cd):
- Lam roi cau kién, hang hoa tir trén cao xudng do khdng co dinh, budc chat hang
héa, vat tw hodc cau nhiéu cau kién vat tw khéng ddng nhét.

Hinh 1. Su c0 rai thing chira
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Hinh 3. Ma ni ghi ro tai trong

- Khéng thuc hién dang quy dinh vé an toan khi leo tréo
tir phia dwdi (mat dat,san) dén vi tri 1am viéc (cabin)

- Khéng deo, mang cac phwong tién BHLD trong qua
trinh di chuyén, bao tri, bao duéng hay kiém dinh, kiém tra
thiét bi

- Lam roi cac dung cu, vat tw khi tién hanh thay thé, siva
chira thiét bi trén can truc.

- Thwe hién thao tac 4u, khong cé ngwdi xi nhan

- Gap cau do ciu hang hoa, vat tu qua tai trong cho phép,
ngoai tAm v&i hoat dong.

- Khéng chl y quan sat, xi nhan lam va cham nguoi, thiét
bi, cdng trinh thi cong cling nhw cong trinh lién ké lan can.

- Khéng théng bao cho ngwoi lam viéc phia dwéi tranh né
béng tin hiéu chuéng.

- Khéng kiém tra thiét bi,may méc truwdc khi lam viéc.

- Céu bi d& do ko neo géng ding quy trinh k¥ thuat, d6
cao an toan hay dai méng khéng du virng.

* Nguyén nhan do co khi:

- Gap can canh tay don, van than do cac méi han bi hé,
khuyét tat ma khéng thé kidm tra badng mét thuong.

- Cham chap hé thdng dién gay chay nd.

- Cac mo to bj hw héng do lam viéc qua murc,hodc do
ngudn dién cung cap khéng du

- Céc chi tiét bo phan thay thé khéng dam bao tiéu chuan
ky thuat.

- Cap khong dat chét lvong.

* Nguyén nhan khach quan (rui ro):

- C4u bj gay do khong chiu ndi strc gié qua I&n, Ién hon
murc chiu dwng thiét ké& ky thuat cta thiét bi

- Bj chay nd do bi sét danh tring, nwéc mua len vao ti
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Hinh 4: Cac vi tri can kiém tra trén ma ni

dién ....

- Bi gay dd do céc thiét bi khac, phwong tién giao théng
dam phai.

2. Cac yéu cau vé an toan khi van hanh can truc thap
[3.4,5]
2.1. Yéu céu trudc ca lam viée

Trwéc khi van hanh can truc thap, ngudi van hanh phai
xem xét cac yéu t6 sau:

- Kiém tra: Cac bo phan than thap, can, cabin, dinh thap,
...phai c6 di chét, bu Iéng lién két va xiét chat, san hanh
lang, cAu thang phai du lan can va chéc chan.

- Kiém tra cap t&i chinh, cap xe con xem c6 ludn va quan
trén tang dung khong.

- Kiém tra tinh trang &n dinh, di trong ctia bu I&ng neo.

- Kiém tra xem c6 vat gi trén san cé thé roi xubng khi
quay can hay cé gié I&n khéng.

- Kiém tra mtrc diu trong hdp gidm téc va cac didm boi
tron phai di diu mé& dam bao chét lwgng.

- Kiém tra méc cu, 6 mac tinh trang cap, xich budc tai.

- Kiém tra hé thdng dién, aptomat, bang ta dién, cap dién,
nbi dét...va dién ap phai di 380V hoic theo quy dinh cla
nha san xuét.

- Kiém tra hoat dong khong tai clia cac co ciu, thtr thdng
va cac cong tac gidi han, dén chiéu sang, chuéng bao hiéu...

- Néu phat hién huw hdng phai tim cach khac phuc ngay.

- Phai kiém tra nhat ky van hanh. Xac nhan tinh trang cla
can truc thap tot hay khéng. C6 van dé gi truc tréc, vuong
mac phai xt ly ngay.

- Kiém tra phanh trwéc khi lam viéc, phanh dung dé ham
mdi chuyén déng cuta can truc, phanh phai dirng khan cap
phai dam bao gia tri gia tdc phanh twong thich véi cac théng
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Hinh 8. Yéu cau khi mdc cap, ma ni

sb thiét !(é cho ché do co chu day tai. Phanh cla cac co cefzu
di chuyén va co cau quay phai cé kha niang ham chuyén
doéng clia can truc trong didu kién tai trong bét lgi nhét.

- Kiém tra cap-puli theo cac tiéu chuan hién hanh. Néu
chl’mgl mon hay nét qua mirc theo quy dinh, gén phai bao
cdo dén ngwoi quan ly va cé bién phap thay thé kip thoi.

- Phéi hop v&i ngudi xi nhan kiém tra bing méat cac loai
cap, cap moc hang, cap tai, cap xe con, dau bo; dé 6n dinh
clia cap ndm trong tang cap tai chinh.

- Kiém tra bang méat cac két ciu thép (Than, can, bé
quay, hé théng toi...)

- Kiém tra ddi trong; tin hiéu coi, d&n bao khong.

- Kiém tra toan bg cac cong tac hanh trinh va chi cho
phép hoat ddng khi moi th&r kiém tra déu dat yéu cau.

- Nhirng vi tri thudng xuyén nang ha, di chuyén vat tw
phai I&p d&t bién bao, lan can hay day canh bao tai khu v
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Hinh 9. Giir caAn bang ma ni

do. DE‘?ng thdi phai cé ngwoi giam sat tai khu vuwc nay cho
dén hét ca lam viéc.
2.2. Yéu céu trong khi lam viéc

- Ngu®i van hanh va phu xi nhan phai tuyét dbi tuan tha
quy dinh van hanh cau thap.

- Nguwoi van hanh khdéng dwoc thwe hién cung mot luc
hai thao tac.

- Nang ha hang nhe nhang, p)héi dé vat tw héng' héa én
dinh trwde khi ndng ha, khéng dé hang giat hoac lac. Tuyét
ddi cAm chuyén nhanh thao tac t&» nang hang sang ha hang
hoac nguoc lai va twong tw voi xe con.
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Hinh 10. Méc cidu, méc cap ding chiéu
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Hinh 11. a. Khéng dung cap don cau vat dai; b.
Méc cap dung cau kién; c. Ké canh khi cau vat

nang, nhon; d. Khong gap khic cap tai vi tri ndi,

kep chi

- Phai thwerng xuyén theo déi do 6n dinh ctia cap trong tang
chinh trong qua trinh nang ha tai. Khi nang ha phai hiéu chinh
cap theo phuong thdng ding, khdng nang ha hang khi cap bi
xodn.

- Phai nglrng lap tirc ngay khi co bat ky mét sw ¢cb gi.

- Trwae khi di chuyén, nang ha hang phai cé tin hiéu coi canh
bdo.

- Tuyét dbi khéong duoc nang hang hoa, vat tw vwot qua tai
trong cho phép twong tng véi tAm véi clia can truc thap.

- Tuyét d6i khong dwoc cau nhidu cac loai hang héa, cau
kién khong ddng nhét.

- Khéng dwoc phép méc ciu lén gan xe con khodng céch
con lai <2,8m.

- Khi dwa hang vao vj tri khdng thé quan sat dwoc tuyét déi
phai tuan thd tin hiéu clia ngudi xi nhan va bao déng béng coi
hiéu lién tuc.

- Khi nang tai gan dén murc toi da phai dé cap treo cao 1m,
gilr yén xem phanh cé hoat déng tot hay khéng méi dwgc nang
ha tai.

- Trong trwérng hop hang xay ra tai nan, sw cb phai dirng
may, gilr nguyén hién trang, trwong hgp hang dang treo hoac
co thé gay nguy hiém phai rao chan canh bao. Néu truong hop
gilr nguyén hién trang ma cé nguy co dan dén tai nan khac nhau
phai théng bo véi ngudi cé phu trach vé an toan méi duoc di
chuyén théo bé.

- Khi 2 cAu lam viéc gan nhau, khodng céach téi thiéu la 2m.

- Khi leo 1én vi tri lam viéc trén cabin phai leo dung thang
trong ldng than thap, tuyét déi khéng leo phia bén ngoai than va
mang theo vat, dung cu, vat tw bang tay, cé thi phai dwng bang
ti xach.

- Chu y d&n bao khong phai sang vao ban dém, ca khi cau
khéng hoat dong.

- Khéng lam viéc, nang ha tai tai cac vi tri thiéu anh sang vao
ban dém, ca khi ciu khéng hoat déng.

- Phai dirng lam viéc lap tirc khi cé gio béo Ién hon cép 5,
twong duong toc do gié 16n >10m/s hay 38Km/h.

- Khi ¢4 hda hoan phai nhanh chéng t&t may, bang céng tac
s ¢d. Bao cho nguwdi xi nhan bén dwéi va réi khéi cabin.

- Khi cho can truc thap lam viéc trong viing béo vé ctia dwdng
day tai dién thi phai bb tri ngudi giam sat va dam bao khoang
céach tdi thidu tir thiét bi nang dén day >1m.

2.3. Yéu céu sau ca lam viéc

- Nang méc cau (dau bo) 1&n vj tri cao nhat va dua xe con
vao vi tri tAm v&i nhd nhét.

- Pua céc tay diéu khién vé vi tri “0” va cat cong tac chinh,
nha phanh tay.

- T4t cAu dao, cong tac ngudn dién chinh.

- Ghi s "Nhat ky van hanh *

2.4. Yéu céu trong mot sé truong hop déc biét

Trong qua trinh van hanh can truc thap c6 thé gap phai mot

sb trwong hop dac biét sau:
~ + Thoi tiét khong dam bao trong mua mwa bdo: mua lén,
sam chop.

+ Tbc dod gid l6n hon cép 5, twong dwong téc do gid
I&n>10m/s hay 38km/h.

+ T&m vé&i hoat dong clia canh tay don, ddi trong ndm ngoai
pham vi hoat ddng clia cong trinh.
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Trong cac trwéng hop trén, viéc st dung can truc thap
can tuan theo cac yéu ciu sau:

- Khéng dwoc nang ha tai, di chuyén tai 1a hang héa. Vat
tw ra ngoai pham vi cdng trudng,.

- Khéng cho phép chuyén tai phia trén cac céng trinh lién
ké, cong trinh 1an can.

- Khéng dwoc phép dé phan déi trong clia can truc phia
trén duwdng giao théng, cong trinh khi can truc khéng hoat
dong.

- Phai dirng cdng viéc ngay khi g&p mua Ién, sdm chép
hay khi mua gié > cép 5.

- Khi dat chidu cao tbi da vé& nang ha hang héa, vat tw
thiét bj phai thuc hién nghiém tic gi¢i han ving nguy hiém,
dam bao vanh dai an toan phia dwéi khéng bj xadm pham,
gay t6n that v& nguwoi cling nhu tai san clia cac hd san xuét,
kinh doanh va dan cw lan cén trong pham vi hoat dong va
pham vi anh huéng clia can truc thap.

- Trwéng hop dw bao tdc d6 gié bao trong gidi han cho
phép theo thiét ké clia can truc thap thi phai cé bién phap ha
can truc xudng sat tAng thi cong gan nhét, thao d& déi trong
va ting cwdng neo giding than thap, tay can ¢ dinh vao céng
trinh dang thi cdng dam bao an toan tuyét déi.

- Trwong hop dw bao téc do gié bao Ién hon tbc d6 gid
cho phép theo thiét ké clia can truc thap thi phai cé bién phap
thao d& ddi trong, tay can cla can truc thap, tdng cwéng neo
giding than thap cb dinh vao céng trinh dang thi céng hodc
thao d& than thap trong trwdng hop khéng cd kha nang neo
gidng than thap vao céng trinh dadm bao an toan tuyét dbi.

- Treong hop trong qua trinh hoat déng cac bd phan cta
can truc thap nhw can, ddi trong, tai,... ¢ pham vi van hanh
phia trén dwdng giao théng thi khéng dwoc
phép van hanh can truc thap trong gi® giao
thong déng nguwoi (sang tr 6h00 dén 8h00,
trwa tr 11h00 dén 14h00, chiéu tir 16h30 dén
18h30).

- Trwong hop can thiét phai hoat déng
trong khung gi® trén va trwong hop dac biét
khac, phai dwoc co quan chirc nang hd tro
diéu tiét giao théng dam bao an toan.

a. Wit dang bd, rdn: aing cdp 9ol quan 2 vang

3. Quy tac an toan cho mét s6 thiét bi nang ha (cap,
méc cdu, ma ni) khi van hanh can truc thap

3.1. Kiém tra thiét bj

a. Kiém tra méc cau

- Can kiém tra can than cac vi tri quan trong nhw: méc
cap trén, dudi cé bi nit, bién dang, cd méc cau co bi xoén,
gay hay khong. Kiém tra khoa an toan cé hoat dong tét hay
khéng.

b. Kiém tra ma ni

Ma ni c&n ghi rd tai trong lam viéc cho phép trén than, ky
hiéu: S, W, Lhoac W, L, L

- Lwu y céc diém kiém tra can thiét va cac hw hdng cla
ma ni can loai bd nhw sau:

+ Than bi cong vénh, bién dang, hay cé xuét hién vét nit,

+ Bi mon (tbi da 10% tiét dién), hédng hay cong chét, hw
hdng ren.

+ Khong rd tai trong lam viéc,

- Bac biét khong dwoc thay chét cong bang bulong

c. Kiém tra cap cau

- C6 nhiéu loai cap nhwng wu tién st dung loai cap co6
kep chi.

- Cép bi hdng thi can phai loai bd ngay nhw: cap bi nd, x4,
twa cap, hay héng 16i cap

- Cap bj ubn van, giam strc cing dén 66%, can khac phuc
ngay. Can chu y tao cap dé bi x4 khi quan quanh bao vé kém,
hoac do khi giam tai dét ngot

- Khi cac day cap bi mon, bién dang qué 1/3 1an dwong
kinh cép tré 1&n thi can thay thé. Khi dwdng kinh cap va géc
bén tao cap giam la du hiéu cap bi héng.

olNG J,P

o Cou WAL dang ren

Hinh 12. Ciu vat dang thanh, b6 tron

HAl —

M)

/— ) 5

,»"’4 .I
2 Hing dib bi i do trgng thm
ety Ihazery clidry b vl
Mo cau lgch tromg tam

Hinh 13. Chi dan vi tri méc cau hop ly

Dibm bude vit nhm

tring trong thm

trér trong thm, Mbe chu

)
Mo G tribeg
Ergaig tam wol chu

B chu kRéng iring
trgng tam vt cou

19

SO 43 - 2021



KHOA HOC & CONG NGHE

- Mét sb hang hoéa can dung cap vai d& ciu. Yéu cau
kiém tra cap vai co tiép xtc véi héa chét hay khong? Héa
chét c6 thé lam anh huéng cap vai.

3.2. Céac lwu y khi str dung cap, méc cdu, ma ni

a. Cac lwu y khi st dung cap cau

- Day cAu phai thang dirng, khong kéo ciu khi day ciu
xién, léch

- Pam bao rang vat ciu khong bi d&, vwdng

- Thao cac nat that, gép cap trwdc khi st dung

- Khéng dé cac day cap, thiét bi thira tha Idng, khi khong
st dung thi cdn méc, quén gon. (xem hinh 6)

- Khi str dung nhiéu cap cau, can chd y tinh trang cap
chung, cap cang. Gay chénh léch vé lwc cang cap

b. Y&u cau khi méc cap, ma ni:

- Khi cau vat tw, cap phai moc ludn vao nhau thi yéu cau
str dung cap thép kep chi c6 vong xuyén gia cuwdng, tranh
lwc ct tai vi tri mdc cap (xem hinh 8)

- Khi st dung ma ni can dat dung chiéu. (xem hinh 8)

- Néu tai trong dich chuyén, chét sé bj xoay va trwot. Nén
khong dugc phép dé& ma ni bj léch, kéo tap trung tai 1 goc.
Can phai gitr chbt cum béng cac vong dém dé cb dinh moc
cdu & gitra, can bang. (xem hinh 9)

- Khi méc cdu, can méc ding chidu dé dam bao méc
khoéng bi tudt ra. (xem hinh 10)

- Khdng dwoc quan cap nhiéu vong trén méc cu, khi bt
buéc nhiéu day cidu quin qua mac, thi can thay thé béng cac
d3u méc cap cé kep chi (xem hinh 10)

- Khéng st¥ dung day cap don cho ciu kién dai, d& mét
can béng

- Khi can dwng cAu kién tir ndm ngang 1&n thdng ding,

can moc cap dung chiéu trwde khi ciu.
Més chp e il vaineg el g
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Hinh 14. Phucong phap va hé so buoc tai
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Hinh 15. Hé s6 goc cang cap
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- Khi ludn cap qua vat tu rong dé cau, hay cac vat tw
nang, can ké tai cac canh tiép xuc v&i cap dé tranh hw hai
vat tw va dwt cap

- Khong cho phép udn cap tai vi tri gan mdi ndi hoac
khép néi

- Béi vai vat tw hinh tron nhw tuyp, thép, dang bo thanh
can lwu y:

+ St dung 2 day cap tai

+ Quén cap budc 2 vong

+ Cung hwéng budc tai

+ Khong dé khoa, méc bi ti ép

+ Cac thanh phai chat véi nhau, khong roi tudt

+ Tai dwoc phan bb can bang

- Khi cau thung, vat tw co dién tich 16n can phai stv dung
cap 4 nhanh

- Tinh toan xac dinh vi tri trong tam vat tw, tinh chiéu dai
day ciu dé méc cAu ludn ndm trén duwdng thdng dirng di qua
trong tam cAu kién.

- Kiém soat tét giai doan cau dau tién, tranh tai cé thé bi
lat d& do méc céu va trong tam léch nhau.

- Cac méc cap treo phai dwoc ndm tron trong phan day
cla ch cau va phai dwoc tach rd rang, tranh viéc cac moc
nay chdng chéo 1an nhau

- C6 thé str dung cac vong thu d& méc cap, hodc st dung
cac thanh don dé lam gidm tai trong va khi géc gira 2 day
cap vuot qua 900 (nhwng tbi da chi dén 1200)

c. Tinh toan lwc cang day cap

* Cac phwong phap budc tai:

Méc cap truc tiép vao tai, quan vong quanh tai, quén 16ng
quanh tai
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Tai trong 6N nhét khi st dung 2 cap (xich) cé géc cang cap
dwoc tinh theo coéng thirc sau:

Tai trong 16N nhat = Strc céng cap SWL x Hé s goc cang cap

Cong thire nay ap dung cho moi géc cang cap

Vi du: Cép 8 tan goc 60° = Tai trong Ién nhét 1a 13,84 tan

Tai trong I6n nhat ma cap tai nang dwoc khi quan cao quanh
tai dwoc tinh theo cong thirc sau:

Tai trong I6n nhat = Strc céng cap (SWL) x Hé sé budc tai

Cong thirc nay ap dung cho tai vudng va tai tron

Vi du: 8 tAn x 50% = 4 tan

(b)

Hinh 16. Tinh tai trong I6n nhat theo hé s6 géc cang cap va theo hé s6 budc tai

Hé sb budc tai c6 thé dung dé tinh strc cang cap (SWL)
cla cap tai khi cho trwedc tai trong vat nang va hinh
dang cau tai vuong hay tron,str dung cong thirc:

Tai trong vat nang + Hé sb budc tai = Strc cang cap

Cong thire nay ap dung chung cho tai vudng va tai tron

Vi dy: Cap 8 tan : 0,75 = 10,6 tan

(a)

* Hé sb budc tai:

- Méc cép tryc tiép vao tai: strc cing 100% so véi dinh
murc

- Quén vong quanh tai dang tron: strc cang giam 75% so
v&i dinh mirc

- Quén vong quanh tai dang vuéng: src céng giam 50%
so v&i dinh mic

* Tinh toan lwc cang day cap

- Quy té&c tam gidc lay goc cang cap: Xac dinh géc cang
cap 600 gitra 2 nhanh day cap tai, khoang cach gitra 2 diém
maoc cap trén tai khéng dai hon chiéu dai cha day cap tai.

- Khi sb lwgng cap tai nhidu hon 2 thi phai gia thiét rang
chi c6 2 day chiu tai, cac day con lai chi gitr tai can béng, va
géc céng cap dwoc lay tir hai nhanh cap tai déi dién va xa
nhau nhéat.

Hé sb goc céng cap:

- Hé s6 gbc cang cap dwoc thé hién trén hinh 15. Khi géc
cang cap qua 120° thi lyc cang cap I&n hon tai trong cla vat
dwoc nang, nén tuyét déi khéng bao gior dé qua 120°

- Khi budc tai dang bo thanh, néu quén cap 1 vong thi
géc cap khéng qua 45°, Quéan cap 2 vong thi goc cap khéng
qua 60°
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Tai trong I&n nhat ma cap tai cé thé nang, co thé xac dinh thi biét trwéc kidu budc
tai va goc cang cap, ap dung cong thirc sau:

Tai trong 16 nhat = Strc cang cap (SWL) x Hé sb budc tai x Hé sé goc cang cap

n 8 tan goc 60° x 50%
£ =81t4n x 1,73 x 50%
=6,92 thn

()
Hinh 17. a.Tinh sirc cang cap (SWL) theo hé s6 budc tai; b.tinh tai trong I6n nhat theo hé s6 goc cang cap va
buoc tai

- M6t sb cong thive tinh tai trong 1én nhét, tinh strc cang
day cap dwoc téng hop, vi du trén hinh 16, hinh 17

Két luan

Trong thi cong nha cao tang, can truc thap ludn chiém
mot vai trd cwe ky quan trong quyét dinh dén tién dd, nang
suét va bién phap thi cong. Nhwng ciing vi thé ma rat nhidu
s ¢ mét an toan lao ddng khi van hanh can truc thap da
dién ra, v&i rat nhiéu nguyén nhan nhuw do con nguéi, do co
khi, do khach quan.

Dé dwa ra cac quy tac an toan, can phan tich k§ tirng qua
trinh trwdc, trong va sau ca lam viéc ddi véi viec van hanh
can truc thap

Don vi van hanh, don vi thi cdng can ndm virng cac quy
t&c an toan nang ha, cac chi dan vé thiét bi nang ha day cap,
ma ni, va dac biét la phwong phap treo budc hang héa, tinh
toan lyc cang cap d& dadm bao an toan. Ciing nhw dwa ra
nhirng gidi phap trong cac diéu kién d&c biét nhw mwa lén,
gio béo...

V6i dac tinh, tAn sut hoat ddng, dic thu van hanh cua
can truc thap dan dén rat d& méat an toan, nén cac don vi van
hanh, thi cong can trung huén luyén an toan thudng xuyén
va chi dao kip thoi./.
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