- -Phan II

2.1. KHAI NIEM, PHAN LOAI VA CAC YEU CAU BAT BUOC pOI1 VOI
GIAN GIAO

2.1.1. Khai ni¢m vé gian gido
Giln gi4o 12 mot h¢ théng ket cdu tam thdi dit trén nén-viing hodc c6 thé treo hodic

neo, tya vao ¢ong trinh dé chiu tai trong do vdn 'khuén truyén vao hoic tao ra noi lam
viéc cho cong nhan tai céc vi tri cao so v6i mat dat hay mét san-c6 dinh.

Gian gido 1a h¢.chéng do bing khung cing, c¢é nhlém vu dam bao cho vén khuén &
mo6t do cao nhat dinh theo yéu céu, ch6ng d& va nhan t4t c nhiing tai trong tic dung 1én
nd, truyén qua céc cot chng xudng nén d4t hoic vao cdc bo phan cong trinh hién cé.
Ngoai ra, gian gido con 1am céc nhiém vy chéng cdc lyc x6 ngang va dd sin thao téc.
D6i véi céc cong trinh b tong c6t thép ¢6 dang diic biét (nhur vé mdng, vdm v.v...) gidn
giso ¢6 c4u tao d4c biét, hoan chinh hon nhiéu so véi gian gido thong thudng.

I X X
Hinh 2.01. B6 gian gido céng cy chong dd vdn khudn san
1.van khuon; 2. xa g8 40x80; 3. xa g6 50%100; 4. hé gian gido; 5. thanh diéu chinh;
6. chot lien ket thanh diéu chinh va xa gd; 7. chot lién ket he gido; 8. hé gidng;
‘ 9. chot lién k&t chan d€ véi he gido; 10. chan dé diéu chinh duge do cao.

Gian gido, trong cong thc vén khuf)n c6 chirc ndng chéng d& van khuon tao nén
céc san thao tdc dé 14p dung van khuon va lam céc cong viée khic (buge cot thép, dé
bé tong...). Doi khi gidn gido con duge ding dé tao nén céc san che chan an toin cho
khong gian bén dudi dang sit dung.
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- 2.1.2. Phan loai gian giao
‘Gian giao duoo phﬁn 1am nhiéu loai, phu thudc vio cic quan niém’ khac nhau:
1 ) Theo phu‘ong phap ché tao phﬁn ra

- Gian gido gb, tre: 12 loa1 gian gido duoc t8 hop 1én bang vﬁt liéu tre hodc gﬁ c6 san
trong ty nhién. . »

- Gian gléo cong cu: 15 loa1 glan gléo duogc ché€ tao sin trong nha mdy theo tiing
modun khéc nhau tuy thuﬁc nha san xudt.

Ngay nay, trong cong tdc van khuon, hau nhy ngudi ta ding gian gléo céng cu. Chi
trong nhifng truong hgp dac: biét, kh(’)ng ¢é diéu kién sir-dung gidn gido cong cy, mdi
dung gian gido theo 16i cii (san x0t, 13p dung gian gido tal chd, sau khi thi cong xong

la1 thdo rdi, ton vat liéu va cﬁng 13p dung, thio 13). -

Gian ‘gido cong cy co nhbmg wu diéni:
- Céc bd phﬁn déu gon nhe, chi ¢4n mot hogc. ha1 cong nhan 14 ¢6 thé mang véc dé dang;

- Lép dung, thdo r& nhanh chéng, don gian, Cic bo phan lap r:ip duoc hén két bang
bulfmg hoic chét nén khi lép, thio 1t bi hu h6ng,

- Do céc bo phan déu duoc gia
cong tai nhd mdy nén chét ligng
‘bdo dam; cé diéu kién ki€m tra cdc .
yéu cu vé KT thuat theo thigt k&; : e
© . Cdu tao thich hop véi- dic SRt
diém thi céng van khuon. Viéc 1p,
~ thdo ti€n hanh theo mot trinh ty = pesngsey

hop 1f, nhanh chéng do c6 co clu  EREEIE
diéu chinh do cao. Cé bién phdp '
‘ngan 'ngu'd truée nhung trudng hop
nguy hiém cé thé xdy ra nén tmh
- an toan lao.dfng cao; -

- Vat ligu duge st dung mot i

céch ti€t kiem: Do c6 thiét k€ dién .

hinh va cdc bo phan chi yé’u duge
ch€ tao tai nhd mdy nén c6 dicu
kién lya chon hop li ti€t dién cling, nhu lua chon vat liéu (tranh dugc tmh trang nguoi
thiét k& phai dung he 36 an toan cao do thidu tin tudng v& vat lién va chét lu'o‘ng gia cong
ch€ tao);

- C6 thé luan chuyén duoc nhidu lan.
2) Theo phuong phdp thi cong va gidi phdp két cdu

Hinh 2.02. B¢ gian gido tre
(xdy dung nim 2003 tai Trung Quéc)

Theo phuong phdap thi cong va giai phap két ciu, gidn gléo chéng d& van khuén bao gém
~ cdc loai: gido chéng, ddm dd, gid do cong xon, gido di chuyén ngang, gi4o ki€u gian...

3) Theo hinh thitc ché'tao vé td hop
Theo hinh thiic ché tao va t6 hiop, gian gido duge phén 1arh nhitu loai nhw:
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- Gian: guﬁo by va gid 4 cong son di dong: He gian gido c6 céc try ding, vin san vi
gid dU san cong tic cé thédi chuyén trén try. ding. _
- Gian gido ddm cpng sont Giair giao c6 san cong tc d#t trén cée thianh ddm céng xon

tlx trong tudmg. hoac trén mat nhé Pdu phia bén trong dorc fieo chit vio cﬁhg trinh hay
két cau: -

- Gian glao dam treo: San cong tdc-dat trén hai thanh d4m, dugc treo bing céc day. cdp.

- Gian gido chan- vubdng: Gian glao c6 chan d& A céc khung g6 dang hinh vuéng, trén
d& san cOng tdc chiu-tai trong. nhe va trung binh.

: Gian gléo cot ch6ng doc lap: Glhn gido dit trén nén bing nhiéu khung hang cot
chong. Loal glao néy dung déc lap, khong tua vao cf)ng trinh (bao gém cdc cot dd, dam
doc, ddm ngang va céc thanh gidng chéo).

- Gidn gifo cot chéng don: San cong tdc dit trén céc dam ngang cé diu phla ngoéu
dat trén cdc ddm doc lién két véihang cot hay thanh ding don. P4u bén trong clia ddm
ngang dat neo vio trong hoic lén tdng nha. '

- Gian gléo hé khung a5 kidu thudc thd ém céc khung g6 hoiic kim loai d& san cfmg tac.

- Gian gido kiéu thang 14p cong xon: Gian gido chm tai trong nhe, san cong tic dat
trén cdc ddin cong xon hén két v6i cc thang doc 14p hoic ndi dai.

- Gian gido di dong ddy tay Gn’m glao duofc dat trén cdc banh xe va chi di chuyén khi
diy hoic kéo. -

- Gian gifo khung thép Ong ché tao sﬁn Hé cdc khung bang 6ng kim loai (chan giao),
I&p rédp véi nhau nhd c4c thanh glang

- Glan gido kiéu chan ngua: Gian gido chiu tai trong nhe hodc trung b]nh gbm cdc
chan mé d6 san cong tac.

- Gidn gido va t6 hop glan glao thép 6ng va bo n6i: He gian gido dugc ciu tao tir céc
thanh thép 6ng (nhu thanh tru ding, -cdc thanh ngang, doc gian gido va.c4c thanh gidng);
c6 t4m d& chan cdc thanh tri v céc bo néi-dac biét dé néi céc thanh try va lién két cdc
thanh khéc.

- Gian gido treo méc ndi ti€p: San cong tdc duge dat va méc vao hai day cip thép treo
song song theo phuong ngang, céc ddu déy lién ket chit véi cong trinh.

- Gian gido treo nhiéu diém: Gian gifo dwgc d& bdi nhiéu day cép treo tit cdc vat d&
phia trén va dugc 1ap dit, van hanh khi ning hodc ha sin cong tdc 16i cdc vi tri yéu clu.

- Gian gido treo nhiéu tang Gian gido c6 c4c sdn cong téc & cc cot cao do khic
nhau, dit trén cing mot hé dd. He thong nay ¢ thé treo bdi hai hay nhiéu diém.

2.1.3. Nhiing chi tiét co ban cia b¢ gian gu’m
1) Gian gido chong

Gido chéng theo phitong diing bao gém cdc cot don, lién két voi nhau bing giang, tao
thanh h¢ théng én dinh viing chic, hodc té hgp tix cde thanh don tao thanh try gido doc
14p (gido chudng) dé d& van khuon.
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a) Cot gicio"dan
- Cot gido don bing go (nhu gb tron hodic vén x¢& day c6 kich thuéc phd blén Ia
10x10¢m, 12><12cm) v6i gidng 1am bing van, lién ket vé6i cot bang dinh.
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a) Mét Ip sion ngang b) Hai lép sucn (ngang va doc)

Hinh 2.03. Cot gido don bing g6, gidng lam blng vdn, lién két véi cgt bang dinh

a) Cot gido g6 b) Cét gido thép
Hinh 2.04. Mot s6 logi gt gido don
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- C6t gido don bing kim loai. (nhur .‘cQtrchﬁn‘g don di¢u chinh chiéu ¢ao bing ren dc, cot

chong gb, thép ket hop, ct néi. chéng cdc: dogn: biing mat bich, gido chong.réi v.v...) vdi
giang{lam béng.vén, thép hinh, éng gifio lien ket voi cft hing:céc logi khod khdc nhau.

Giang ngang Gidngchdo  San bé tong |
T . " : ; 7' .'--1 /\
L L Vén 6p
‘ Suon doc
r r mCot ché'ng don

B - Thanh 16t
_. e e ravea . B /
i

Hinh 2.05. Cot chong g6 thép két hop
b) Tru-gido déc ldp

- Tru.gido doc lap lﬁm,bﬁhg_ gd thanh, lién két tai cdc mit bing buléng hodc dinh.
- Try gido dgc lap 14p rép tix cdc Sng gido rai bing kim loai, lién ket tai céc niit bing
kho4 gido.’ | : o ' : E -

- Try gido doc 1ap 1am bing thép, gia cong thanh nhiing doan hoan chinh, lp rép cdc
doan béng miit bich hoac-buléng,

- Tru gido doc l4p lam bang thép, gia cong thianh cic khung cing, mang cing, lap
gh€p v6i nhau theo nguyén téc x&p chéng va lién két giffa ching bing chot.

ol

7 | AN B :

Hinh 2,06, Try gido déc ldp véi hé gidng mém
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“Tru gido dob 1ap ¢6 thé c6 giding (ting do) hodc khong c6 gidng. Khi chiéu cao nho,
dam bao én dinh thi khong cin gidng gifl; khi chiéu cao 16n, khong dam bao én dinh,
phai c6 hé giding (giding mém hogc giding ciing).

_ Giing mém bing cép lua, thép trdn v.v... lién két vio nhitng diém 6 dinh, chic chin
phia ngoai cong trinh hodic giita cdc try gido véi nhau, dp dung khi tru gido dat riéng le
ho#c cép tru dat cdch xa nhau. : '

Gidng ciing, 1am biing vén, gé thanh, thép hinh, 6ng gido v.v..., 4p dung khi céc try
gido dat gdn nhau, gidng giit vao cong trinh da c6 sén, & gln.

D6 véi céc loai gido don, try gido, gidng thudng dat theo cdu tao, khi giding tham gia

~ chiju lyc phi dugc tinh todn cu the.

c) Gidgo chéng tw ditng :

Hé gido ch6ng bing thép kién ty ding 12 hé két cdu chbng cia vén khuon két clu
nim ngang, gom: Cic thanh chdng, gi tam gidc (x€p gap 14p ghép). C4c thanh chdng do
hai 6ng ludn trong v ngoai 1ip ghép lai (hinh 2.07). Trén 6ng trong ol mdi khoang céch
100mm cé mot 16 chét, c6 thé cm chot thép vao dé diéu chinh do cao c4n chéng. Thi€t
bi dién chinh nhd chia 1am 2 loai: Loai ren trong va loai ren ngoai.

Pham vi diéu ti€t 16n hon 100mm. Dau thanh chéng c6 kich thudc (85x170mm) dugc
cim vao dinh trén thanh chéng, trén miéng vé phia rong 85mm ding dé gic ddm doc
don, phia rong 170mm dung dé géc 2 thanh ddm doc ghép lai.

’ , 80x1£0

. E)ﬁu thanh

yong dém chéng
hinh dia
Thanh trong
diéu chinh quay vong
Hiéing kap /,Thanh ngoal

bén 1r4) va béin phai Tay cAm c6 chot

i Tay cm °

Hinh 2.07. Gido chéng thép tu dimg

Gi4 chan tam gidc gap c6 3 loai: Bo chan loai A thép t4m cén thanh hinh chit C,
miéng kep dya vao léch tam chdt chat; bo chan loai B diing 6ng thép hinh chi¥ nhat daé
ché tao, méc kéo dia vao dng xién dé chét chit. Sau khi mé gid tam gidc gap, kep chat
thanh chéng, diing chét chét chit tay cdm, 1am cho thanh chéng ding vitng mot minh,
8n dinh. Khi thdo d&, gap ba chan lai, c6 thé ding tay ning lén va vén chuyén di.

Hinh dang va tinh nang ctia hé théng gido chan tam gidc kiéu ty ding xem bang 2.1.

241



‘Béng 2.1. Gido chan tain gidic

LIC-35

_ Hihding | LIC3 | LIC34 | LIC41 | LIC49
|Cio 49 6 chding c6 the 1,730 1934 | 2341 | 2749 | 3555 |
dléu tit (m) L ' . - - :
Dlrcng ren diéu chinhnhd | Dutng rer‘1‘ : Du‘b‘ng f‘en Du‘b‘ngren Duo‘ng F?n D.ubng‘..
_ trong, ngoai ngodi ngoai ngoai- | ren ngoil
Trc_{flg lugng mébi thanh '(trong) 15,5 18,7 275 122 157
chéng (kg) _(ngoz‘u) 17,0
Frone o 81 sid (A)15,5- _
rong lugng moi gid tam _ , 18,1
gt o hin x6 g k) (B) 8.0 ©81 | (©81 | (@81 | (OB,
(C) 8,1
: Trong luong mdi dau cha N ' '
. 3
thanh chéng (kg) (3,4 34 24 24 A
|Kich thue miéng trén ddu | 85x170
cita thanh chéng (mm) w570 | 85x170 | 85x170 | 85x170
Téi trong cho phép cha he | 11,89-32,22° 13.62-33.32 26,46- 19,60-
thanh chéng (kN (23,52-3332) | 44,10 44,10

v » a7 » P . e
Ddc diém cia cdc kiéu gido chéng

Gido gb (cot don lien ket v6i nhau bing gidng), thudng 4p dung v6i do cao nhé hon
6m; véi d6 cao 16n hon 6m, gido gd s& khong kinh t€ so. véi céc ki€u gian gido khic.
. Hién nay, & nuéc ta gido gb vin con duge stt dung do viéc gia cong khong phiic tap.
Gido gb c6 nhugc diém 12 t6n vat lieu do cua cét nhiéu, (6n cong l4p, thdo; trong mot s6
trudng hop nhat dinh, khong an toan khi thi cong (so vdi gian gido cong cu). Vi vay, khi
chon phuong 4n gido g6 phai tinh dén chi tidu kinh t& - ki thuét va yéu cdu an toan trong
thi cong.

)

- ‘fmmc_

Hinh 2.08. Try gido bing thép
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Cot chOng ddn dléu chmh ch1éu cao thich hop khi chdng d van khuf)n & do cao nho
(dusi Sm). Loai'cot ndy két hop véi dam rdt s& trd thanh mot bd gian gido két hop hoin
chinh, kmh & trong viéc-chéng dd vén khudn dfm, san & do cao nho.

* Cot & vén Khuén g6, thép két hofp, dléu chinh dugc chiéu cao, 06 dac diém nhu cot
chérig don diéu chinh chiéu cao, nhung thao tdc khé hon.

Gido PAL (JACQUES ALBERTI, clia Thuy Si ché tao) gébm nhiing khung tam gidc
citng, 14p bang céch x€p chong lén nhau va tao thanh try gido doc lap (3 canh hodc 4
canh). Loai ndy c6 kha nang lap dung, thdo.rd bing thii cong, thich hop khi chdng vin
khuon & moi d6 cao, nhat 12 véi d6 cao 16n.

Gido 6ng rdi bing kim loai, lién keét: gifta cAc cot véi gifing doc, gidng ngang, glang
xién, nhd khod gido (cot gifing doc, ngang, xién, déu Ia éng gido) dung dé chéng 43 van
- Khuoén cho moi hinh d4ng cua két cfu cong trinh, do ching dugc 14p rdp tix 6ng r0i nén
tao hinh dé dang.

2)Dimds

- Dim 4§ (cho van khuon) theo phu’dng ngang nhiim thay th€ céc cot gido chéng theo
phuong diing. Dém d& c6 thé 1am bing g8 hoic kim loai. Céc loai ddm d& hay ding trén
cong trudng 13 ddm bing gd tron, gb xé, thép hinh (chit L, chit U, v.v...) ddm cang duéi
. (bing thép hoiic két hop gd, thép). Hai du cla ddm géc Ien cic tru gido dgc 1ap, hoic
g6i twa treo...; khi cdn thiét két hop thém cot ch6ng trung gian & gifta (chi 4p dung ddi
v6i ddm ma _khbng nén 4p dung déi véi gian).’ '

Uu diém cha ddm d& 12 thay thé dugc mot phén hoic toan bo cdc cot chéng vin
khuon theo phuong ditng, mit bing dudi vén khuon thong thodng, thun tién cho thao
tac. Nhugc diém 1a diam cé chléu dal khong déi trong khi nhip cong trinh cin ch6ng do
14t khéc nhau.

— VAN REUON

DAM DOC

Hinh 2.09. Ddam dé ngang, doc hdng rhép hop
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Pé Kkhic phuc nhuge diém co ban cha céc ddm d& c6 nhip c6 dmh céc loal ddm d& c6
thé didu chinh chléu dai di ditge, ché tao. D() la:

- Dim riit; dléu chinh duqc chiéu dai thco nguyén tic Ong Iﬁng (xem muyc 23.1 2)..
Dém rait lic déu duoc 4p. dung trong xay dung dan dung. Hién nay né duofc diing phé
blén trong x4y dung dan. dung, cong.nghiép "y cau duimg Chiéu dai clia ddm thudng 12
1,25 + 2m; 3 + 4m; 6 + 8m.

500-600 vanlal DAm ngang
| s D i

7 » |zl A A

— : oy .
K " [ | ’h‘ "
. o ’ Dém dgc
N\ 8004200 ||, 600-120'0// [
N it 7

Hinh 2.10. Ddm d& ngang, doc hdng gé

- Dim cang dudi, diéu chinh dugc chiéu dai theo nguyén tic 6ng 16ng, hodc ndi dai
theo nguyén tic 1ip ghép tix cdc phan doan rdi, Dim cing duéi, diéu chinh duge chiéu
dai theo nguyén tic 6ng 16ng, 4p dung cho nhip ngin, tong tu nhu céc loai ddm rit.
Dam cang dudi diéu chinh chiéu dai bing phuong phép Iip ghép tir cdc phan doan rdi
-thudng 4p dung cho cdc nhip 16n trorig xay dung cong nghi¢p va ciu du’cmg Nhip cta
‘ddm c6 thé 12 3 + 20m. '

- Ddm rit va ddm céng du’éi thub'ng dugc ché tao theo bo (v6i cdc cp tai trong gidi
han, nhip khéc nhau) dé sit dung dugc "van néng" trong moi trudng hop.

3) Gid 43 cong xon ' .

Gid do cong xon 1am béang g6 hoac kim loai, lién két vao cong trinh da cé sén (nhw
tudng gach, tudng bé tong) vi ding dé chdng d& vén khudn & phia trén. Gid d c6 hinh
dang gian cong xon hodc'ddm céng xon. Gid d& dugc lién két vao cong trinh bing nhiéu
céch lép bing bulong, han bing vat chon sin trong tudng, neo qua 16 d€ lai sén trén

tudng, chén vio cong trinh v.v... (hinh 2.11). '

Hinh,2.11. Gid d& cong xon treo vao tuong bé téng
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Hinh 2.12. Ba kiéu gid d6 cong xon treo vio céng trinh qua ciid s&
Gi4 d& cong xon duge ding trong nhiing trudng hop duéi chan cong trinh ¢6 VAt tr& -
ngai va khong thé ldp gido theo phuong phdp thing ding, hogc bic gido theo phuong
phép théng diing khéng célgi. | :

4) Gido treo _
Gian giéo treo (gido treo) 1a loai gido duge treo vao cdc bd phén chiu luc clia cong
trinh, hodc treo vio he théng sudn cing clia van khuodn, dimg dé 14p vén khuon, ki€m tra

- vén khudn trong qué trinh d8 be tong, théo vén khuon, xit 1 va hoan thién bé mat bé tong.

Gi4o treo gom nhiéu loai: .

- Gido treo nhiéu diém: 12 loai gido phai duoc dd bing he khung, céc thanh ngang, .
thanh doc v céc b6 phan két cau khdc duge t6 hop thanh bd gido va dugc treo tir 3 diém
trd 1en; ' ' : :

_ Gido treo nhiéu diém c6 diéu chinh: 12 loai gido phdi chiu dugc mot tai trong cong
tdc 12 250kg/m* va khong duoc chit tAi vuot qué tai trong tinh toan. Oc him hay chdt
kho#, phai b6 tri & ddu miit mbi ddm cong son treo cép. Céc dém cong son dugc dit trén
mot khdi ké bing gb. Cdc chdt khod thép hay kep khod, dé lién ket céc day cép thép véi
cdc dim céng son di dong, phai dugc dit tryc ti€p trén mdy nang gian gido. Khi cong
nhan 1am viéc trén gido vi ¢6 nguy hiém tix phia trén phai Iip dat he bao v¢ phia trén diu cho
cong nhan v6i chiéu cao khong qui 2,7 m tinh tit mét san.

- Gi4o treo nhidu diém cé diéu chinh biing cdn gat: 12 loai gido phai chiu dugc mot tai
trong cong tac 1a 125kg/m® va khong dugc chat tai vugt qud tai trong tinh todn. Trén
gian gido khong dugc chét dong dat dd hay vat lieu khéc.

- Gido treo hai diém: 12 loai gido ¢6 chiéu rong khong dugc nho hon 0,5m va khong
16n hon 0,9m. San cong téc duge lién ket chit véi cde thanh treo hoic thanh dan ngang
biing hai méc treo hay cdc dai. Rong roc ding cho cdp soi phip hay sgi tdng hop (c6 ciic
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moce treo an toan) ¢é kich thude phii hop véi kich thude day cdp sit dung. San cong tdc
¢6 thé néi véi nhau tai bé. mit-cling cao trinh. L6i-di tir sin ndy sang san bén canh qua
cdc thanh.treo chi dugc 14p dit va sit dung khi ¢6 thiét k& cu thé.

- Gido treo mot diém: 12 loai gido c6 chiéu rong nhd, c6;thé két hop thanh gian gido
treo hai di€m tix hai giadi gido treo mot diém. '

- Gid6 treo nhidu tAng: 13-loai gido c6 nhiéu tdng sin cong téc, toan bo hé d& san cong
téc dugc lién két truc ti€p véi'nhau va véi mat trén thanh dg. Cong nhan trén mot tang
gido treo nhiéu tang khong dugc tréo 1én Hodc Xudng mot ting gido khdc khi lam viec trén
gin gido dang treo; trit khi sir dung day bdo hiém.

Gido treo thudng dugc ché tao dudi cdc dang: quang treo, I6ng treo, khung treo, san treo.

Hinh 2.13. Gido treo dang quang

Gido treo thudng dugc ding cho vén khuon truet, vdn khuon leo, van khuoén treo de
thi cong céic cong trinh c6 chiéu cao 16n; nd 1a moét bo phan cha h¢ théng vén khuon.

Hinh 2.14. Gido treo dang 16ng
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Gido treo lién két vdo cdc sudm cling ciia van khuon, d€ d6 bé tong cdc cong trinh c6
chiéu cao 16n nhiam thay the gian gido thao tic Hp dit canh cong trinh. Gido treo duge

_ dung khi thi cong céc san bé tong cot thep dd 1ién khoikét hop véi dam lap ghép, hoac

thi cong céc dam c6 khung c6t han c_hgu luc cha dém beé-tong cOt thép.

Gio treo kiéu sin (san treo) dugc diing dé hoan thién hay bao dudng bé mit ngoai

cha céc cong trinh phd cao tdng. Day 12 mot thiét bi dung thay th€ cho h¢ théng gian

gido va dugc sir dung rong 1di trén the gidi. Cong dung cua san treo: dé hoan thién (trdt,
son mdi, ldp kinh); trang trf (g_an d4 6p trang tri, gin dén, biéu tuong quang cdo); bao
dudng (1am sach bé mat tda nha cao tdng).

Mot s6 uu diém cua san treo

—Chlphldaututhﬁp

- Tao moi trudng 1am viéc chuyén nghiép, hién dai va an toan cho ngudi lac dong;

- K&t cdu 14p dit don gian gon nhe, d& van hanh, 18p dat thuan tién, tao khoang thi

:cong 16n;

- Thiét bj c6 tudi tho 1au dai va ning sudt cao trong thi cong;
- Thich hop véi nhiéu kiéu ddng kién tric ctia cong trinh;
- San treo di khac ‘phuc dugc cdc nhuge diém cha hé thong glan gido, day treo.

Nguyén téc hoat dong: San treo lam viéc dugc trang bj dong co dé di chuyén lén
xudng bang cdch leo bdm ma sét theo hai soi cap thép. Hai soi cdp ndy dugc treo va giit
g trén cao nhd he¢ théng khung gi4 do co khi c6 trang bi d6i trong. Ngudi lao dong cung
véi dung cu, vat liéu va thidt bi duge gilt & bén trong san }am viéc dé thuc hién cdc cong
viéc xi 1y bé miit ngoai cha tda nha. San lam viéc c6 bé ngang tlr 2,5 - 7,5m s€ cung cip
khong gian thi cong 16n, nang cao nang sufit-1am viéc cha ngudi lao dong. V6i thao tic

‘théo l4p don gidn va thay d6i vi tri dat cha khung gid do co khi & phia trén, san s€ dugc
~dich chuyén sang mot dai lam vigéc méi.

Thiét bj sn treo ¢ nhidu loai véi tai trong t6i da 800kg, kich thuée clia san treo c6

nhidu md dun ghép néi dé tao duoc dé dai khung san 2,5m; Sm; 7,5m.

Cfiu tao san treo gém céc bo phan:
- Kétcau khung gid do co khi.

- Co cau néng va t didu khién.
- Ddi trong.
- - Sin lam viée, cép treo,

- Thiét bi an toan.
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Hinh 2.15. San treo ZLP- 800 (Trung Qude)

5) Gido di chuyén ngang

Hinh dang cla gido (chdng d& vdn khuén) di chuyén ngang duge quyét dish boi mat
cét chia cong trinh. C&u tao gido bao gém hé khung, ¢6 thé cé co cfiu diéu chinh dugc
hinh dang. H¢ khung dét trén xe, xe chay trén dudng ray. Dudng ray duge cd dinh vao
16p bé tong 16t hay bé tong ddy cia cong trinh. Khi xe chay trén da trugt thi phai dat xe

Ién dam kim loai hozc ddm g6 Xe du’oc kéo bing tdi dién hodc toi tay.

bsi véi hé gido ¢ trong luong 16n; cdn c6 thiét bi phuc vu cﬁng tdc di chuyen clia gléo

Hinh 2.16. H¢ gido di chuyén ngang thi céng cdc tuyén diong hdm
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6) Gido kiéu gidn

' Gido kiéu gian bang ong thép dugc kep bugc: D6 1a mot loai gid chﬁ'ng van khuodn
cdc dém, san twong d6i 16n ding cho nha cao ting. Gid dg gom ong thep, b phén kep
budc, chan dé vi cdc thanh diéu tiét 1p ghép lai. _

Gido kiéu gian duorc &p dung v6i muc dich gidm cong lap, théo, dim bio n dinh cho
van khuén déi véi nhiing cong trinh ¢6 hinh dang phic tap. Gido kiéu gian bao gém céc
thanh lién k&t lai thinh céc dan bo phin. Khi mang ra cong trinh, chi viéc lién k€t cdc
mang gian lai dé tao thanh gido hoan chinh.

Gido kiéu glan gOm c4c bo phan sau:

- Ong thép: Ong thép thuong c6 dLIo'ng kmh $48mm, day 3,5mm, chléu dai ¢6: 2.000,
3.000, 4.000, 5.000, 6.000mm, cing phéi hdp véi cic 6ng thép ngén 200, 400, 600,
800mm dé ndi lai theo chiéu dai yéu cu.
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| Hinh 2.17. H¢ gido bing 6ng thép

Bang 2.2. Quy c4ch gido 6ng thép kiéu YJ

SChIEN | oy es CH-75 CH-90
Hang muc
Chiéu dai sit dung t6i thiéu (mm) 1.820 2220 2720
Chiéu ddi s dung t6i da (mm) 3.090 3.490 3.990
Pham vi diéu chinh (mm) 1.270 1.270 1.270
Pham vi diéu chinh xofn 8¢ {mm) 70 70 70
TAi trong Khi chiéu dai t6i thiéu (kN) 20 20 20
cho phép | Khi chiéu dai t6i da (kN) ' 15 15 12
Trong luong (kg) 13,87 14,99 16,39

- Bg phan kep bugc: La loai linh kién dé néi céc gidn gido ong thép v6i nhau. Tuy
theo vi tri kep budc chia ra: linh kién kep budc géc vudng, kep bude gbc quay, va kep
budc thing (néi dau); theo vat liéu ché tao kep chia ra linh kién kep buoc bing thép dic
cting v linh kién kep bude biing thép tdm (hinh 2.18).
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Linh kién kep budc bdng thép tdm

Hinh 2.18. Linh kién kep bugc

- Chdn dé: Bé phan nay Hp dudi chan cha thanh dig c6 tdc dung dem tii trong truyén
cho nén. Chan d€ phan 1am hai loai: loai ¢6 thé diéu chinh va loai ¢8 dinh (hinh 2.19).

a)r'

Hinh 2:19. Chdn dé va thanh diéu chinh
a) Loqi ¢hén dé’cé thé diéu chinh; b) Logi chdn dé ¢ dinh

- Thanh diéu chinh: Ding dé diéu chinh chiéu cao cia gid chong, gbm céc loai: thanh
diéu chinh bing buléng va thanh diéu chinh bing 6ng ¢6 ren (hinh 2.20). Chiéu cao ¢6
thé diéu chinh 13 150-350mm, tai trong cho phép 13 20kN.

Ngoai céc loai gian gido chiu lyc néi trén, trong khi thi céng con céc loai gian gido
thao téc, chi don thuin ding 1am chd thao téc ho#ic cé thé ti€p nhan mot phan vit licu
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trong thi cong. Cic loéi gian gido thao téc ¢6 thé bé tri doc lap véi gian gido chiu lyc,
hodc két hgp véihé théng gong suon cing cia vdn khuon.

Hinh 2.20. Chdn dé'va thanh diéu chinh bing bulong va hdng éng 6 ren

2.1.4. Yéu cdu bit buéc doi véi gian gido

1) Yéu cdu chuing cho cde logi gidn gido

- Céc loai gidn gifo st dung trong x4y dung phai dam béo cdc yéu cu vé thiét ké, clu
tao, 1ap dung, van hanh, thdo d& ghi trong hd so k§ thuit va ho chiéu cha nha ché tao.
Khong dugc 14p dung, sir dung hodc thdo d loai gian gido khong dit cic tii liéu néu trén.

- Céc bo phan ding dé Hp dat gian gi4o phai phit hgp voi ho so k¥ thuat va nhilng quy
dinh cla tieu chuén ndly, bdo dam cdc yéu cdu vé cudng do, kich thudc va trong luong.
Gian gido phai dugc thigt k& va 14p dung d chiu luc an todn theo tai trong thiét kE. -

- Cong nhan 14p dung va thdo d& gian gido phai qua dao tao va phai tuan thi cdc yéu

'~ cdu chia quy trinh va dugc trang bi ddy di cdc phuong tién bao hd lao dong.

- Khong duoc sir dung gian gido trong céc trudng hop:

+ Khéng dép ting duwoc nhilng yéu cdu k¥ thuat va diéu kién an toan lao dong quy
dinh trong hé so thi€t k& hodic trong ho chi€u clia nha ché tao;

+ Khong diing chiic niéng theo tiing loai cong viéc; -

+ Céc bd phéan chia gian gido ¢ bién dang, ran mit, mon ri;
~ + Khoang céch tir mép bién gidi han cong téc cla gian gido, gid dd t6i mép bién lién
ké clia phuong tién van tai nhd hon 0,60m;

+ Céc cot hodc khung chén gido dit trén nén kém 6n dinh (nén dét y&u, thoat nude
kém, 1idn qud gi6i han cho phép clia thi€t k€...) c6 kha nang trugt 15 hodc dat trén nhiing
bo phan hay két c4u nha khong dugc tinh todn ddm bao chiu luc 6n dinh cho chinh bd

- phan, két cfu va cho cft gian gido, khung dé.
- Khong dugc xép tai 1én gian gido vugt qué tai trong tinh todn. Néu sit dung gian
gido ch€ tao sin phai tuan theo chi din clia nha ché tao.

- Khéng cho phép gian gido di chuyén ngang hodc thay déi k&t clu hé gian gido trong
khi dang sir dung, trir cic gian gido dugc thiét k€ dic biét dé sirdung cho yéu cau trén,
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' - Khong dugc 1ip ding, théo dﬁ;hoét:':l?im vige trén’gidn gide khi thdi tiét x4u (nhw.ed

giong, tri tSi, mua to, gié manh-tiy cép 5'trd 1en).

- Gian gido va phy kién khong: duge dimg &nhitng noi ¢6 hod chdt &n mon. va phai cé
cée bien phdp bio vé thich hgp cho gian gido khidng bi huy. hoai theo chi dén ciia nha
ché tao.

- Théodd- gl?m gléo phai tlén hanh theo ¢hi dén cﬁa thiét ké’ hoéc nha ché tao va bat
ddu tir dinh glhn gido:

+ Céc bo phan va lién ket da the’lo ot phé'u ha xuéng an toén, khﬁng dé foi ty do. Phai
duy tri st 6n dinh ctia phén gian gido chua thio d& cho dén khi thi4o xong;

+ Trong khu vuc dang théo d&, phai ¢6 rao ngan, bién cém ngum vi phuong tién gua
lai. Khong thdo d& gidn gido bing cdch giat d6.

- Khi 1p dung, sir dung hay thdo d& gidn gido &gin dudng day tai dién (dwéi 5m, ké
c4 dudng day ha thé) cin phai c6 bién phdp ddm bio an toan vé dién cho coéng nhan va
phai dugc su déng ¥ cha co quan quan Iy dlén va dudng day (ngét dién khi dung lap, 16i
che chan D

2) Yéu cdu ddi voi hé do gian gido

- Chan cha céc gian gido phal viing chéc va dii kha néng chiu duoc tai trong tinh toan

. 16n nhét. Céc d6 vat khong bén (nhu thiing gd, hop cdc-tong, gach vun hoac céc khoi ty

do), khong duoc ding 1am chan d€ d& gido.

- Céc cft chéng, chan gido hay thanh ding cha gidn gido phai bio dam dat thing ding
ciing nhu dugc gifing, lién ket chit véi nén dé chong xoay va dich chuyén.

- Khi dung day thirg, day t6ng hop hay cdp thép trong céc cong viéc c6 hod chdt &n
mon hay khéng kh{ &n mdn, cén phai c6 bién phdp khéc phuc dé chéng lai sy phé huy

cua cdc chat ndi trén.

- T4t c& céc loai day cdp ding dé treo gidn gido phai c6 kha ning chiu luc it nhét gap
s4u 14n tai trong thiét ké.

3) Cdc yéu cdu vé tdi trong

a) Gian gido phai di kha ndng chiu luc ma Khéng bi phd hoai bdi tai trong ban than

' va it nhdt bén 14n t3i trong tinh todn. Riéng d6i véi he théng lan:can an toan, cdp treo va

cdc ciu kien gd duoc 4p dung theo yéu ciu riéng.

b) M tai trong

Céc tai trong 16n nhét dugc phén loai nhu sau:

+ TAi trong nang: 4p dung cho gidn gido mang tii trong cong téc 375kg/m® diing cho
x4y gach, d4, cling vt liéu dit trén sin cong tc.

+ Téi trong trung binh: 4p dung-cho gian gido mang tdi trong cong tic 250kg/m*ding
cho-ngudi va viia xay trt,
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+ Téi trong nhe: 4p: dung cho glfm gido mang tai trong cong tac 125kg/m ding cho
nguin va dung cu lao dong. :

+ T4i trong dic biét: 4p-dung cho gian gido mang tai trong dic biét cing vat liéu '
kem theo. _ .

c) Phén loai tai trong d6i v6i don vi san cong tac:

- Yéu cdu vé tai trong do ngudi: TAi trong thi€t k€ cho san cong tac duoc tinh todn
trén co s& mot hay nhiéu hon mot ngudi c6 trong lugng 75kg va 25kg dung cu cho mbi
ngudi. M&i don vi sin cong tac phai dii kha ning d& duoc ft nhit mot ngudi theo quy
dinh sau: -

© + San cong tac ding cho mot ngudi duge thi€t k€ VA lap dt di kha ning dg duge thi
~ trong 100kg dit tai giita shn;

+ San cong téc ding cho hai ngudi duge thi€t k& va 1ap dat db kha ning d& duo‘c tai
trong lam viée 200kg, trong d6100kg dat cach 0,45m vé€ phia trdi va 100kKg dat céch
- 0,45m vé phia pha1 cia dudng thang d giita san cong tic;

+ San cong tic ding cho ba ngudi duge thiét k& va 1p dat di kha ning dg duoc tai

trong 1am viéc 300kg, trong d6100kg dat cdch 0,45m vé phla trai, 100kg dat & chinh
gilta va 100kg dat cich 0, 45m vé phia phii clia dudng thing & giifa sin cong tic.

- Cic yéu cdu vé tai trong phén b6: méi don vi san cong tdc tai vi trf thich hgp, phai
thiét k& va ldp dyng mang tai trong phan b6 xen k& véi tai trong do ngudi theo .quy dinh
trén day. Tai trong phéan b6 va tai trong do ngudi khéng tinh todn tic dung dbng thdi ma
cén ding t8 hop han ché t6i da dé thiét k€ san cong tic phit hop.

4) Cdc yéu cdu vé san céng tdc

- Shin céng tic phai chic chin, bdo dam chiu duge tai trong tinh todn. Vat lieu duge
Iya chon 1am san phai ¢6 dii cudng do, ddp vng cdc yéu cu thuc (€, khong bi an mon
ho4 hoc va chéng dugc xam thyc cla khi quyén.

Cdc vdn va san céng tdc ché tao sdn bao gom cdc vdn khung g6, cdc vdn gido va san
dam dinh hinh.

- Sin cong téc (trir khi dugc giding hoiic neo chit) phai dii do dai vuot qua thanh d&
ngang & ¢ hai ddu mot doan khong nho hon 0,15m va khéng 16n hon 0,5m.

- Vén gb: '

+ C4c vén gb phii dugc thiét k& sao cho d¢ vong & giifa nhip theo tai trong tinh todn
khéng vugt qua 1/60 nhip gian gido. ' '

+ Nhip 1én nhat chia vén gé dugc quy dinh theo thiét k& va nha san xudt trén co sd
tinh todn d6 tin ciy d6i véi vén san gb.

+ Vén g6 cin ding & nhiing noi cao rdo va lu thong khong khi tot. Néu van sir dung
cdn tuoi hoic trong diéu kién dm thi viéc tinh todn tng sudt va kiém tra theo Tiéu chuén
hién hanh, phai ké dén d¢ dm cha gd.
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- Ban gido, vén-va-sin ché tao sin, bao gbm cdc loai: bt gido ché tao sing vén ché

~tao sén; vdn gé c6 khung; van c6:ddm va sin ddm dinh hinh."

" +Ban. giéO’ ché tao sin: Chiéu'réng nhé nhit cia béh: gido khong nhé hon 0,3m; chiéu
dai tiéu chudn tir 1,8m dén 3,0m, .
+ Chiéu dai va chiéu réng cua céc vén VA san cOng t4c ché tao sdn theo-quy dinh &
bang 2.3.

Béng 2.3. Quy cdch,tai trqng 'tinh‘ t__oén clia vAn va san cong tic ché tao sin

 Sn phém ché tao sdn Tal trong tinh toén Chié’u'da‘ii Chiéu ’r(jmg Cl?ié‘u ftf)ng |

. g (kg) -16n nhat (m) | 16n nhit (m) | nhd nhit (m)

| Véin g6 ¢6 Khiting - ) 1 12 0,5 03 |
| véngiso - - | 20 96 0,5 0,3
| Vén c6 ddm - 200 | w0 | o035 0,5
San ddm dinh hinh 330 120 0,90 0,5

Chu thich: Bang 2.3 khong p dung ddi véi ban gido.

- MGi bén gido ché tao sin phél co czic méc neo d& va cho phép ban gido dat khdp vao
céc bo phan d& clia gido. Cic mée neo bio dam giit chit cho ban gido khong bi nhic 1&n.

- Céc kiéu ban gido: C6'thé 12 loai diic, loai thanh hay loai c6 mét i thoéﬁg. Mt
ban gido phai dugc giit chit véi cdc thanh chin bién hay c4c thanh ngang chéo nhau. -

+¢ hé ban gido: D¢ hd 16n nhat gitta ban gido v6i méi thanh chén bién va giita cdc
tdm van khong qua icm;

+ B& mit ban gido: C6 thé dit thdp hon mit trén cla thanh chén bién. Mat ban gido
kim loai phai ¢6 bién phdp bio dam chéng tron truot.

5 ) Yéu cdu vé lan can an todn

- Phdi Iap dit hé théng lan can bdo vé tai t4t ca mat hé va phdn cudi clia cdc san c0ng
tdc cao hon 3,0m so véi mat dét hodc san nha, trir cdc trudmg hgp sau:

+ Trong khi lap dung hodc thédo d& gian gido;

+ Khi gian gido.dit trong nha, tal d6 todn bd dién tich nén dit gidn gido dwoc bao
tudng xung quanh, khong c6 mit hd hodc céc 16 san thing nhu thang méy hay thang bo;

-+ Khi sit dung.cdc day bao hy va diy an toan cho nguoi déi véi gido dim treo, ghé

ngdi treo, gian gido kiéu thang;

+ Khi sit dung c4c kiéu thang ding tu do dd gian gido.

- Tay vin lan can phai ¢6 chiéu cao tit 0,9m d&n 1,15m so v6i mit sin.

- Céc wra do hé lan can dat cdch nhau khéng qua 3,0m.

~ - Thanh chin chan duge 1am tir gd x¢& hay twong dwong kich thuéc 0,025m x 0,1m,
dat kéo dai phia trén cdch mat san 0,04m. Cic thanh chén chan phai duge 1dp cing véi
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hé. lan can & tit ¢4 cdc mit hé va-phén cudi gian gido tai nhitng noi c6 ngudi lam viéc
hodc di lai phia du6i. '

..~ Thanh glang chéo nhau ¢6 thé ding. thay thé€ cho thanh glua hé lan can khi giao
_ diém hai thanh & vi tri it nh&t 0,5m va khong qud 0 75m tinh tir mit san cong tic.

- Khi vat lieu chét déng cao hon thanh chén chﬁn & noi c6 ngudi 1am viée phia dudi,
phéi b6 tr{ man chén an toan giita thanh chiin chan va tay vin. Néu ding Iuéi thép lam
man chén, c6 thé bd thanh chén giita. -

‘6) Thang, 16t di lai, bién bdo

~ Phai tao 16i di an todn dén san cong téc cha cdc ki€u gian gido theo mot tlong nhiing
céch sau, triy khi dang 18p dung hodc thdo d&:

+ Sit dung thang g6, kim loai, chit déo duoce ché tao sin hodc 4p dung theo céc tidn
chuén hién hanh c6 hén quan;

+ Sir dung cdc bac thang lién ket v6i chan khung gléo khoang cdch 16n nhit gma céc
bac ciia khung khfmg qué 0,4m, do dai ciia bac khong nhé hon 0,25m; '

+ Sir dung thang cé méc hay thang kim loai 1dp ghép véi kiéu gian gido dugc thict k€
phit hop;
+ Clra 12 VA0 trie ti€p tir két ciu bén canh hodc tir thiét bi nang

- Khi gian gléo cao trén 12m phéi lam cdu thang trong khoang gian gléo Dﬁ déc clu
thang khong duoc 16n hon 60°% Trudng hop gian gido cae d6i 12m thi c6 thé ding thang
tua hay thang day.

- Thang phai dugc dinh vi chéc chén, khong 1am xé dich gléo Nguoi 1én xubng thang
_phéi diing hai tay dé bam chat vao két cau va khong dé ddu m& hay bin dat dinh vao tay,
gidy dép. Khong dugc sit dyng cdc thanh gidng xién lam phuong tién 1én xudng gian gido.

- Céc 16i di lai dudi gian gido phéi cé che chén va bao vé phfa trén ddu ngudi.

- Noi ¢6 ngudi hoic phuong tién qua lai, phdi c6 bién bdo hiéu 15 rang, ding rao chan
hoic cing day gidi han khu vyc gian gido. -

7) Yéu cdu déi vdi cdc nhém gian gido ddt trén mdt ddt -

- Cdc bd phan cha hé glan gido, bao gbm céc thanh dig, thanh doc, thanh ngang,
gidng, mdi ndi va 16i di lai, dugc thi€t k& chiju tai trong theo muc 4 trén day.

- Céc cdt ch6ng phai dat trén nén dat yéu cdu vé cudng d6 bao dam chong lin. Cic
cOt phai dit thing ding.

- Thanh gifing xién ding dé chéng, khong cho gian gido bi di chuyén hozc bién hinh.

- Thanh gidng chéo nhau phéi dat & giifa cdc cot trong va ngoai cha h¢ gido cot doe
1ap. C4c mat hd cudi clia gian gido cling phéi dugc gidng chéo nhau. Thanh gidng chéo
nhau chi duoc ndi tai cot. '
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- Hé ldn cafi bho vé vi thanh chén chan, 14p d4t-theo quy dinh & ruc 5 trén day. Man
chén v I6i thépplidi phi hop véi myc 6 trén day.
- Nhip 16n nhét che phep clid van san phéi phu horp véi muc 3, 4 trén day va dikha
nang chit tai trohg tdc: dung trén sa. ' :

- Cira va16i di ra, vao: glan glao lép dat nhu quy. djnh ctia muc 6 trén day. -

2.1.5. Lya chon glim gido

Khi'lya chon gian gido dé chong d& van khuon, cin pha1 xem xét cic mdt (c6 nghia
12 xem xét cong trinh mot-cdch tdng thé vi chi tiét) nhu:

- Tinh chét ctia cong trinh;

- Chiéu-dai va chiéu cao cong trinh;

- Nhlp, ¢hiéu cao va trong lugng c4u kién cén chﬁng da,

- Tinh chdt 1ap lai gi6ng nhau cha cong trjnh trén mat bing va chiéu cao v.v...

Ngnail ra, phai can cir vao kha néng cua cong cu hign c6 va s& mua sim (s6 lugng, dac
tinh Ki thuét) va l1ap bién phap glan gido trén co s& phtl hop véi cdc chi tien kmh t€ - ki
thugt cho phép.

z 2. CAC LOAI GIAN GIAO

- 2.2.1. Gido chong khi chiéu cao nhé hon 6m '

" Gi4o ch6ng cho vin khuon ddm, sin va cdc két cdu khdc trong xay dung cdc cong
trinh dan dung va cong nghi¢p nhiéu tdng can dim bao céc yéu clu sau:

1) Qua cdc tdng khac .'nhau', tru gido phai dit trén mot truc théng ding dé tai trong &
chc cot tAng trén truyén tryc tiép xudng cot ting dudi ma khong truyén tryc ti€p xudng
san bé'tong. - ‘ ' '

Hinh 2.21, Ké chdn cdc cgt gido
Khi khong ddm bdo duge diéukién ndy, chan cot & ting trén tdm d€ sao cho tai trong
truyén duge truc ti€p xudng cdc cot ting dudi.
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Chan céc hang cot phal dat trén mot tim d€ bing vin ddy. Vin dé dat trén mit
bé tong 16t, san hoac nén dat, di stc chiu dyng. Khong cho phép c4u tao nhilng tdm d€
' -_rléng r€ dudi timg chan cot. Du’éﬂ tat ca cdc chan cot gido chiu tai trong thing ding, phai
- ¢6 bo ném bing g6, hoac leh dé théo cot chéng duoc d& dang (hinh 2.21). Nguyén thc
nay dp dung cho t4t ca céc loai cot glao, trlr tru’orng hcp khi céc cot g;ao ¢6 co ciu didu
' chmh dé cao. :

- 2) Cot glao cé thé 1&m bang COt g6 cé chléu dai o6 dinh, gido cong cu diéu chmh
dirge chiéu cao (c6t chéng dorn dléu chmh du’dc chiéu cao béng ren 8¢, cot chong gb,
- 'thepkéthopvv ). ‘

Gido cong cy diéu chinh dugc chiéu cao cho phep chﬁng vén khuon & do cao khic
nhau lap dung thdo d& thuan tlél'l Gido c6 chiéu dai c¢6 dinh chi nén dung khi str dung
. ‘du'cc nhiéu lan, phu horp véi diéu ki¢n kinh t€ - ki thuat cho phép.

.3),Vé6i cot gido tir. 3 + 6m cin phél lien két giifa chiing v6i nhau bing gidng ngang,
theo hai phuong (doc va ngang) thing géc v6i nhau. Giéng phia dudi phai dat cdch mat
nén hoic san khéng nho hon 1,8m dé khong cén trd sy hoat dong. Giding trén cing, nén
ddt dudi vén khuon khoang 1,6m dé dam béo thong thodng khi Iap van khuon, kiém tra
vén khuon trong qud trinh dé beé tong va théo van khuén.

Giéng chéo dugc bd tri theo chu vi clia nha hodc cﬁng trinh; con phia trong b6 tri
_céch quang tu m6t hoﬁc hai hc’mg cot. :

2.2.2. Gléo chong khl chiéu cao bang hoiic 16n hon 6m

pé chéng d& vin khuén san, d4m vA cdc két cdu khédc dat & d6 cao bing hoac 16n hon
6m (trong trudng hop vén khuon khong thé treo v6i két céu chiu lyc cha cong trinh),
ngudi ta diig cot gido ndi dai tai ché, theo yéu cAu chiéu cao cdn thiét va lién két giita
cdc cot bang giing nim ngang (theo hai phuong doc va ngang) va gidng chéo.

Gido chéng cho vén khuon ddm, sin va cdc két c4u khéc trong xay dung khl chiéu
cao > 6m, ngoai nhiing yéu cdu trong muc 2.2.1, con phai dam bdo céc yéu cdu sau:

1) Tiét dién cot phau duo’c x4c dinh theo tinh toan.
2) Néu dung c6t glao béng g6 trdn, dutmg kinh 18y khong 16n hon 160mm; véi gb
vuong, tiét dién khong 16n hon 120x120mm.

“MSi n6i cot cfiu tao theo kidu mong, ting cudng phia ngoai méi- n61 bang dai thép

hoiic gong thép xiét chit. e nhitng cot ding canh nhau, m6i néi duge dit so le theo
chiéu cao. Theo mat phing nim ngang, s6 m6i n6i khong dugc 16n hon 50% téng s6 cot.

3) T4t ¢4 nhiing ‘cot chiu tai déu phai cé nhiing bot gd (ném) dudi chén cot, hoic &
dau cot, dudi da ngang d& vén khudn. '
. 4) Cot gido phai c¢6 gidng ndm ngang, lién ket thao hai phuong thing géc vdi nhau,
nhim muyc dich:
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- Tao sy-6n dinh khéng gian cho gian.gido;

- Gidim chiéu dai ty do clia-cot; -

- D san thao tac (,dilng dé lap van khuon, Bude cot thep, klcm tra vin khuﬁn trong
qué trinh d8'be: t(“)ng va thifo vdn khufm)

De chéng d5.van khufm trong truong ho‘p cin’ thlet g:am sé Iuorng cOl; chong, tiét dién

.....

Dé do‘n glén viéc 1ap ghcp glén glao tai c(‘mg trmh tit ca cdc gidng ndm ngang ciu
tdo c6 tiét: dlén nhu nhau & moi vi tr: Néu tinh todn mot thanh gidng khong dii thi b6 trf
hai thanh gidng c6 cling tiét. dign.

Néu hai thanh gidng & mit phing nim ngang giao nhau ma vat dat trén chiu tai trong
thang du’ng truong ligp néy ca hai g;éng cling tham gia. truyén lye 1én cot.

5) Glang ndm ngang, 4o san thao tdc hodc nhan tii trong thang du‘ng, Iam bing vén
¢6 chiéuday khéng nhd hon 40mm. Giang dugc 1ién két vdi cot biing buléng hosc dinh.
S6 luong dinh tai ‘moi niit khéng it hon ba. L1én két cOt va gidng chiu lyc phai thuc hién
theo tinh todn. :

6) Giding chéo IAm bang van cé ti€t dién 25x120mm hogc 25x150mm néu kich thuée
bé hon, khi thdo vin khuén, glang dé bi gay

‘Hinh 2:22. Hé¢ gido chong khi chiéu cao lon

T} Glang chéo, dam bao cho gian gido khong bi bi€n hinh, thuﬁmg 13 giing mém, lién
k&t véi cot thanh nhung 1u6i tam gléc Trudmg hop nay, khi ¢6 céc luc ngang (luc gi6,
luec hdm v.v...) tdc duhg 1én nhém gifing no hodc nhém gifing kia gay ra chuyén vi, thi
céc thanh gidng chéo chi 1am viéc & trang théi chiu kéo. Géc nghiéng giffa giiing chéo
véi phuong ngang thudng trong gidi han tir 40° - 50°..C nhiing vi tri chiu luc dic biét,
cén phéi dit gifing chéo giao nhau theo ki€u ch¥ thap.

8) Giang chéo b6 tri theo chu vi nha & hodc cong trinh; cdn phia trong, theo phuong
ngang dat ting hang mot, theo phuong doc dat cdch nhau mot hang.

Gidng chéo c6'thé khéng cdn phai b6 tri khi gian gifo ¢4 dAm bao nit cing giao nhau
gifta ¢t va gidng ngang.
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2.2.3. Cot chiing don diéu chinh dugc chiéu cao

Cot chéng trong thi cong be tong toan khdi cAn phi-dugc 6n dinh, gon, nhe, dé thi
cong va thdo 1dp. Cot chdng phéi-dung dugc nhiéu lan, tang -giam chiéu cao dé ding; cin
bao dam an toan trong sudt qud trinh thi cong. ' '

" Cot chéng cé thé bing gb, kim loai. -

1) Cot chong vin khuon

Ciu tao cot chong binh thudng gém cé ba bo phan chinh: chan, than c6t va diu
cOt chong. ' :

- Diu c6t chéng 13 bo phan nhan lyc tit ddm 4 van khuén dé truyén vao than cét
chéng. V& cdu tao, ddu.cot chéng c6 phdn diéu chinh nhu chan cot chdng va bd phan
lién k&t véi ddm d& van khuon; ‘

- Than c6t chéng 12 bo phan truyén luc tir déu cot chéng xuéng chan cot chong. N6
dugc 1am bang gd, kim loai hay mot s& vat liéu khdc; '

- Chan c6t chéng 13 bo phan truyén luc truc ti€p xudng mit dat, hodc sin. Cdu tao cia
chan phéi thay déi dugc chiéu cao chia cot chéng. N6 ¢6 thé 1am biing ném gd don gian,
bing ném gb kép hodc bing hop cit.

Véi bo gido Ong thép (cbn goi 1a cot chdng thép, thanh chéng thép, cot thép chéng

dinh) n xust bing phuong phép kéo nguéi, khong ding Sng t thép ban cubn lai va.

han. Ngudi ta 1am chan chéng béng kich vit. Chan chéng thay déi do cao dugc nham
diéu chiinh chiéu cao cha cot chong va dé néi cot chéng khi thdo van khuodn.

Gido dng thép dugc ding dé Iam thanh chdng théng déng vén khuon ndm ngang cia
dém 16n, ddm phu, san nha, ban cong, méi dua. Quy cich gid 6ng thép c6 nhiéu kiéu,
hién nay c6 hai loai thudng ding la: kiéu LENEX, kiéu Hoa Phét, kiéu CH, kiéu K-F va
kiéu YJ ngodi dic diém nhu trén, con cé dic diém ren xoén khong 16 ra ngoai, c6 thé dé
phong dugc vita v6i va vat bédn bdm vao ren &c.

- @ Tdm déirén
» Onglén

5 @ By diduchinh

- -w Gng ciubl

B¢ cfidu chinh h
kigu F
¢ weddow @ Tém 6 dudl

Hinh 2.23. Cot chong hing thép kiéu K va F
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Hinh 2.24. C6t chdng bdng thép LENEX
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Hinh 2.25. Cot chéng bdng thép kidu STK-400 (Han Quéc)

Than cot chéng thép 13 bo phan truyén lyc tit vén khudn xudng chan c6t chéng. C6
nhiéu loai: Than cot bing mot 6ng thép khong thay déi tiet dién; than c6t chéng thép
dugc thiét k€ bing hai 6ng 16ng vao nhau. Trén than &ng trira sin cdc 16. Khi néi véi
nhau ngudi ta dung dai va chét dé cd dinh (hinh 2.26). :

CAu tao chinh clia mot cot chdng 14 Sng ngoai va dng trong 16ng vao nhau. Diu dng
ngoai cé ren vudng (ren ngoai). Trén phén ren 8¢ nay cé khoét hai rinh théng nhau (d6i
xing) dé cém chot. Chot xuyén qua mot trong nhilng 16 cha 6ng trong vA tya lén dai
quay diéu chinh. Vong quay diéu chinh 12 dai 6c ren vuong, c6 thé xoay tron trén toan
bo phén ren 6c & ddu 6ng ngodi. Vong quay diéu chinh ¢6 tai dé tra tay vin; nhd vay,
ngudi didu khién c6 thé ditng & mot vi trf ma vin xoay dugc dai 6¢c mét cdch thuan 19i.
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Ngoai ra, d4u cot chéng c6 thé khong ding ban d6, ma
thanh 6ng) dé giilt c4c co clu khéc (dung dé do da g6 dit ngang hodc nghiéng).

Bang 2.4. Quy cach gido ong thép kiéu Kva F

Hinh 2.26. ‘Ca’r.c loai c6t chdng khdc .
Chéan cot (mit bich) c6 dé hinh vubng, c6 bén 16 d€ déng dinh giit chit vao vin 16t va
nhitng 18 dé ndi chéng véi cc loai cot chong Khéc. '
Ddu cot chéng (mat bich) c6 ban d& hinh vudng (kich thudc giéng chan cot chong) dé
dat da ngang d& van khuon. Ban d& c6 phitng 16 dé déng dinh gii da ngang va nhitng 18
- dé lién ket bing buldng véi cdc loai cot chdng khic.

diing bulong him (bat qua

Chiéu cao

Chiéu cao | Chiéu cao sir dung T4i trong Trong

Loai | 6ngngoai | ongtrong | T6ithiéu | T6ida | Khidéng | Khikéo lugng
(mm) (mm) (mm) (mm) (kg) (kg) (kg)
SK 35 1.700 2.000 2000 | 3.300 | 2.000 1.500 105
SK 39 1.700 2.400 2400 | 3700 | 1.900 1.300 118
SK 42 1700 | 2700 2700 | 4.000 | 1.800 1.200 12.3
SK 45 1.700 © 3.000 3000 | 4300 | 1.700 1.100 13.0
SK 50 1,700 3.500 3500 | 4700 | 1.600 1.000- | 14.0
V-l 1.700 1.800 1800 | 3.150 | 2.000 1.500 11.6
V-2 1700 2.100 2100 | 3.450 | 1.900 1.300 12.4
V-3 1.700 2700 2700 | 3950 | 1.800 1,200 13.8
\ 1.700 2.900 2900 | 4200 | 1.700 1.100 14.3
V-5 2.200 3.000 3000 | 4.800 | 1.600 1.000 16.2
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Bing 2.5. Quy cAch gido ong thépkiéu Hoa Phat

262

"Chiéucao | Chiéucao | Chiéwcaosirdung Téi trong . - 7 Trong
‘Loai | Sngngodi |- Sngtrong” | Tei thidh | T6i da | Khi déng Khi‘ kéo | luomg:
- (mm) | M) | am) | eam) | kg | e | OO
K-102 | 15000 | 2000 | 2000 | 3500 | 2000 | 1500 | 127
K-103 1.500 2.400 2400 | 3900 | 1900 | 1.300 | 136
K-103B | 1.500 2,500 2500 | 4000 | 1.850 | 1250 | 13.83
K-104 1.500 2.700 2700 | 4200 | 1.800 | 1.200 | 148
K-105 1.500 3.000 3.000 | 4500 | 1700 | 1.100 | 155
K-106 | 1.500 3.500 3500 | 5000 | 1.600 | 1000 | 165
‘Bang 2.6. Quy cich giso 6ng thép kiéu LENEX
6ng dudi: KSD 3566 60,5%x21 6ng trén: KSD 3566 48,6x23
Ren diéu chinh: KSD 3507 60,5x33 Vong truc: KSD 4301 FCD40
Chét: KSD 3752 100 Chan dé: KSD 3505 T=5,5
Loai 1 2 3 3
" [.Quy cdch - v : N Y M
‘Chiéu dai sir dung t6i thidu.(mm) 1.800 | 2.000 2400 | - 2.700
Chiéu dai si dung t6i da (mm) 3300 | 3.500 | 3900 | 4200 |
Chiéu dai 6ng trén (mm) 1.800 2.000 2.400 2.700
Chiéu dai doan diéu chinh (mm) 120 120 120 120
N | Ngdn nhat (kg) 2.200 2.000 1.900 1.800
Tai trong cho phép - ' -
- Dai nhat (kg) 1700 1.500 1.300 1.200
Trong luong (kg) 12.3 127 13.6 14.8
Béang 2.7. Quy cich gido dng thép kiéu CH
Hang muc SOhieu pes | cHers | cH90
Chidu di sir dung t6i thiéu (mm) 1812 2212 2712
Chiéu dai sitdung (6i da (mm) 3062 | 3462 3962
Pham vi diéu chinh (mm) 1250 1250 1250
Pham vi diéu chinh xoén dc (mm) 170 | 170 170
. Khi chiéu dai t6i thiéu (kN) 20 20 20
Tai trong cho phép e
_ Khi chiéu dai téi da (kiN) 15 15 12
| Trong luong (kg) 12,4 13,2 14,8
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Hinh 2.27. Cot chéng didu chinh duge
a) Cay chéng diéu chinh dé cd dinh, ren trong; b) Cdy chéng didu chinh dé c& dinh, ren ngoai;
¢) Cdy chong diéu chinh dé xoay, ren trong.

- -2) Cong nghé du'rig lcfp'ﬁd thdo dd cgt chong

Loai nily dung 1ap va thdo d& don gian, hoan toan bing thh cong, nang sufit cao.
Khi lap dung cén thyc hién theo trinh tu nhu sau:

- Diéu chinh &ng trong téi d6 cao cn thiét, cdn 6ng ngoai dit trén céc ddm g6 hodc
nén (san) bé tong. Lién két d€ 6ng ngoai vio dim g6 (vdn 16t) k& nho dinh déng qua céc
16 sén trén d€ ong;

- Cim ch(‘)t qua ranh x¢ & 6ng ngodi (qua 16 gan nhit & dng trong) vh fira trén vong
quay diéu chinh; ‘

- Quay tay van clia vong quay diéu chinh dé dat do cao cdn thi€t;

- Khi thdo d& cot, chi viéc quay tay van chia vong quay diéu chinh dé ha thip 6ng
trong sau dé 14y cot ra.

Mot s& diéni chii y khi st dyng cgt chéng don diéu chinh chiéu cao:

- Khi b6 tri cot chéng cdn cin cif vao tdi trong trén cong trinh truyén xu6ng va stic
chiu cho phép ciia cot dé quyét dinh s6 lugng cot va khoang céch giita ching;

| - D& céc cot chong tao thanh mot h¢ thong én dinh, cin c6 lién két gidng. Giang c6

thé 1a éng thep (6ng gi4o), lien k&t véi cot chong bing khod gido; hodc bing vén, lién
két véi cot chéng bing khod vdng cung. Chan ¢t chong cdn lién két chat xudng vén 16¢
(hodc nén) dé tang én dinh. Cin lgi dung tudng, hodc cong trinh bén canh d€ 1am chd
dura, ting d6 én dinh cho cot.
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- Piu clia bo phan ren 6c:va ren e clia 6ng ngodi phai duge bao vé cdn than, cin
thuong xuyén boi m& chéng-.ri (dau dng-cia b@ phan ren’ 6c ciing ¢ thé duge bio vé
béng mot nép nhu’a)

2.2.4: Cot 16 hop

Cét t6 hop lam bing thép gbéc v thép tron t8 hop lai, diing d€ chong 4 van khuon &
chiéu-cao 16n, (3 chéan cot va dau ¢ot co.dé dd,,vdi cic 18 sdn d€ bét buléng khi lap chéng
céc doan cot véi nhau, hodc 14p ghép giita céc cot t8 hop va cot chdng don di€u chinh
chléu cao.

Khl cOt n6i chéng v6i nhau, phai cé. gidng lien két gifta céc cot. Gidng theo phuong
ndm ngang va gifing chéo. Giing c6 thé 1dm bing vén, hozic thép hinh.
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| . Hinh 2.29. Cdch 16 hop ¢t chéng ngodi

2.2.5, Gido PAL

1) Ddc diém chung

Gido PAL dugc nhiéu nuéc sir dung. V6i uu thé 1a mot chan chong “van ning”, bao
dam an toin vi kinh t&, gido PAL c6 thé sit dung thich hgp cho moi cong trinh xay dung
v6i nhifng ket c4u niing, dét & chiéu cao 16n, gido PAL 1am bang thép nhe, don gién, thuan
tién cho viée 14p dung, thdo d& va van chuyén, diin dén viéc gidm gid thanh céng trinh.

Gido PAL dugc thiét k€ dya trén nguyén tic mot hé khung gian tam gidc. Khi l3p rép,
cdc doan dugc x&p chéng va tao nén tru gido cé chan d€ hinh vudng véi canh
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1200%1200mm, ho#ic chan d& hinh tam gidc v6i canh 1200mm. ‘Khung tam gidc nay dat

- trén khung tam gidc kia cho dén khi dat do cao yéu cdu.

' 2) Cdu tao gido PAL

" Gido PAL bao gbm céc bo.phan: |
- Kich ren duge hin vao tdm d€ (kich SA-2) va tdm ddu (kich SA-1);

- Céc thanh giang ngang va gidng chéo (SN-12 va SD-12);
- Khung tam gidc tiéu chudn (S-1215); . '
- Khép n6i.(SA- 01);

- Chét giit khép ndi (SA- 02).

KICH 5A-2 TATTRONG 16T

KHOP ROI (SA-01)

Gingchée

Gidng ngang

KicH 3 AU CHT Sa-1

Hinh 2.30. Cdc bg phan ciia gido PAL

Bang 2.8. Khung gido PAL tiéu chudn kiéu S-1215

Kidu | Dudngkinh (mm) | Day (mm) Dai (mm)
Ong ding STKS51 76,3 32 1500
Ong ngang STK41 42,7 2,4 '
‘Ong chéo STK41 42,7 2,4
Gidng ngang SN-12 34,0 2,2 1200
| Giding chéo SD-12 42,7 24 1697
| Trong luong 18 kg.
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33 Trinh tu ldp-dung-. _
- - Dit bé kich (gém chan d& va kich), lién k&t cde b¢ kich véi nhau biing giang ndm
ngang va gidng chéo;

- Lap khung tam gidc vao.tiing bé kich, didu chinh cdc b phan cudi ciia khung tam
gidc ti€p xic-véi dai 6¢ cénh;

- Lip cdc thanh gifing ndm ngang va giang chéo; _

- Léng khép néi va 1am chat bing chét giit khép néi. Sau dé, tigp tuc chéng cdc
khung tam gidc cho dén khi dat do cao yéu cdu. Cudi cling, ldp cdc bé Kich d& phia trén,
& céc gée olia khung taim gidc; :

Toan bo.hé théng cia gid d& khung tam gidc, sau khi.dung 1ip xong, c6 thé diéu
chinh chiéu cao nh& bé kich phia dudi va phia trén (chléu cao diéu chinh c6 thé trong
khoang tlx 0 - 750mm).

Trong khi dung I4p chan chéng chia giso PAL, cdn chi § nhitng diém sau:

- Lfip cdc thanh gidng ndm ngang theo hai phuong vuong géc va chéng chuyén vi
bing giding chéo. Trong khi dung Iip, khéng duoc thay thé céc bo phan va phu kién clia
chan chéng bang dé vat khac;

- Toan bo he théng chan chéng phai dugc lien két viing chic va diéu chinh cao thdp
bang cic dai dc cdnh cha cdc be kich;

- Phai dléu chinh khé‘p n6i ding vi tri dé 14p duge chﬁt gift khép n6i. Trong tru‘cmg
hop khung tam gidc chiu tai trong nén ma khéng chiu tai trong kéo thi khﬁng cén lap
chat gitr khép néi.

2.2,6. Gido ong roi bing kim loai

Loai nay gém nhlmg ong roi (c6 chiéu dai khéc nhan, llén két v6i nhau bing khod
gido), cdc phu kién dé néi dai 6ng va céc chi ti€t khdc; sau m(‘)l 14n sit dung c6 thé thio
d@, bao quan dé dl‘mg cho céc 14n sau.

Uu diém ciia viéc slr dung gian gido dng kim loai:

- Gidm gi4 thanh khi lap dung va thédo d,

- Tén dung t6t kha ning chiu luc ca vét liéu;

- Két cdu dong nhat, it bién dang;

- C6 khé nang tao dugc céc két cu hén hop khéc nhau;

- Chéng d& van khuén .tien loi, dé téo hinh, nhét 12 ding & cong trinh ¢6 hinh dang
phtic tap. ,

Gido 6ng kim loai, ngodi viéc chéng d& van khuén, cdn thuc hi¢n cdc chifc ning khdc
trong céng tic xay dung.

Céc bo phan chinh cha gian gido 6ng kim loai (hinh 2.31): d¢ d&, dng gido (cot da
doc, da ngang, giing chéo), khéa gido dé lien két céc 6ng gido v6i nhau, phu ki¢n dé ndi
dai 6ng, 6ng d& diéu chinh chiéu cao v.v...
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I) ()’ng gido - _
Céc doan 6ng thép 12 bo. phan chd yéu tao nén khung clia gidn gido (bao gom cot
ddng, da doc, da ng’mg, gifing chéo), chiu luc tdc dung clia nguoi, vat liéu va cdc phuong

tién van chuyén khdc v.v... Do d6 ong phai chiu duge lyc.va cham v chan dong. Cic
doan 6ng phai thing.

Vi trong luong nhe, sit dung loai glﬁn glao nay tict klém duogc thoi gian 1dp ghép va
chi phi nhan cong.

Trong m(")t b6 6ng gido, dé thuln tién cho viée lap rép, van chuyén vA bdo quan, nhiéu
nhat ciing chi dén 5 - 6 loai chidu dai. Chigu dai hay ding 1a 2m, 2,5m, 3m, 4m, ciing c6
khi ding logi Sm va 6m. Binh thuong chi ding 6ng ¢6 chiéu dai dudi 6m, vi 6ng dai qud
s€ gy kho khan cho van-chuyén, lp rap v d& bj cong du6i tai trong ban than.

Trong thi cong, doi khi éng gito, véi mot s6 chiéu dai nhét dinh, khong phit hop véi diéu
kién sir dung trong thue t&, liic dé phai cit dng dai thanh 6ng ngén trén co s& xem xét:

- Chiéu dai ctia mot gian va chiéu dai cia mét tang;
- Giam duoc dén t6i thiéu s6 lugng phu kién n6i dai dng;
- Tén trong dugc nhing diéu kién quy dinh clia 14p rép;

- C6 kha nang sit dung ng nhu nhau & céc.vi tri khdc nhau (nhu cot, da doc, da
ngang, tay vin v.v..); L ' o

- C6 duige higu qua Kinh t€ néu cc 6ng déu duge sit dung tam thoi;
- Giam duogc dén 16i thiéu s6 loai chiéu dai trong mét bo gido.

- Bang 2.9. Quy cich ong thép ding lam gian gido

Kich thudc Trong luong o | Chuyéndong | Bdn kinh
; — ’ . Modun m .. .
@ ngoii Chiéu day . kg/m quén tinh | chuyen dong
48,6 241 ' 274 3,84 9,32 1,64
Bang 2.10. Quy céch chiéu dai va trong lugng
- Chiéu dai (m) 1 1.’5 2 3 4 5 6
‘Trong lu’ong (kg) 263 | 395 | 526 | 789 10,52 13,15 | 15,78

2) Dé di ong gido (chdn de)

D¢ d& ong gido dwogc ding v6i myc dich phan bét lue tap trung luc & chan cOt gido
trénh ép cuc bo I6n phén vat liéu dudi chan gido. Tim d& c6 16 dé déng dinh lién két
chit véi gb dém & dudi chan gido, nhdm han ché xé dich cot gido. Mat d€ c6 phdn 16i 1én
(trdn hodc vudng) dé dinh vi cot gido.

6ng han vio ban d&é c6 nhiéu loai: loai thudng ding dudng kinh 48,6mm nang
1,15 kg va loai 60,3mm ning 1,20 kg.
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Hinh 2.31. Hé thé?zg' gian gido hing &ng thép thanh roi
a) Phéi cdnh gian gido 6ng thép; b) Cach t6 hop; ¢) Chdn ¢’

3) Nhiing phu kién d¢ lién két ong '

Nhiing phuy kién dé lien k&t 8ng duoc chia ra lam hai loai:

- Khod gido d€ lién ket céc Ong tai lm,’it giao nhau;

- Ong.n6i va truc n6i dé ndi dai céc 6ng.

a) Khod gidgo _

Theo vi tri twong ddi gifta cdc 6ng, khod gido duge chia ra ting nhom nhu sau:

- 6ng dugc lf_lp & cdc mit phéng khéc nhau, truc dng vudng géc véi nhau. Cdc 6ng
dugc lién két bing khod gido kidu vuong holic kho4 gido kiéu cé ham;

- Céc dng duoc 13p & nhiing mat phing khdc nhau, tao thanh nhiing géc khéc 90°, lién
két bang khod gido kiéu huéng;

- Céc 6ng lap song song, dugc lien ket bing khod gido kiéu song song hoéc huéng.

“Kho4 gido kiéu song song sit dung trong trudng hop nay la thich hop vi né khong cho

phép cic 6ng song song thay déi vi tri giifa ching, nhu khi lép cot kép (2 cot);
-, Céc ddu Gng khi lp c6 tam dong quy thi diing khod gido c¢6 dang khép hay hinh cu.
Tuy theo s6 luong 6ng lien ket véi nhau tai ndt ma c6 tén goi céc nit nhu sau:
- Nilt don: gém 2 6ng, lién két biing khod gido kiéu vuong hay khoé gido kiéu c6 ham;
- Niit kép: gém 3 6ng, lirn k&t bing khod gido kiéu vuéng, tao thanh tir 2 nit don;.
- Niit ba: gém 4 8ng, tao thanh tix 3 mit don;
- Niit phitc hop: nit lién két 5 dng tro 1en.
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a) b) ¢)
Hinh 2.32. Mot 56 kiéu nit gido da nding

Yéu cdu co ban chia ndt 12 lién két phéi vimg chéc va d6 léch tam 12 nhid nhét.

Cac loai khod gém: -

* Khod kiéu vuéng: Khod gido kiéu vuéng dugc sit dung nhiéu nhat. Cdu tao khod
gido kidu vuong, dua trén co s& khod ndi gifta hai 6ng biing chét hiim hay bén 16, bao
gom hai phén r rét, lien ket cing hodic nira ciing, dit trong nhiing mat phing vuong géc
v6i nhaw, Sau khi 14p 6ng vao kho4 gido, ngudi ta xiét ng bang ren 6c, doi khi bang tryc
léch tam hodc bing ném (hinh 2-23). '

c) Khéa vudng kiéu t6n ddp
Hinh 2.33. Cdc kiéu khod vuéng
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* Khod huéng: Khod hudng ding dé lien két cde 6ng véi.goc xen gifta chiing khdc-
90°. Khod kiéu hu6iig c6 khi nang sit dung rong rdi hon so véi khod gido ki€u vuong vi
cdc 6ng lien:ket khong, nhat thié't phii tao thanh géc'90°. Do.ceh céu tao, khod huéng
khong dam bao cé miot-géc khong d6i giffa cdc 6ng néi: Vi vy, khi cdn lien két véi géc
90° thi phéi: ding khodigido kiéu vuong, khong duoc sit-dung Khod hudng. Hinh dusi
day gi6i thieu mot 56 kiéu cfu tao khod hudng. '

¢) Khda hudng kiéy ton ddp
Hinh 2.34. Cdc kiéu khod hiting ;
'Kho# huéng c6 thé lien két cdc 6ng song song, nhung thyc t& ciing khong nén ding.
Két cdu clia khod huéng gdn gi6ng két cdu cla khod ki€u vuong, chi khdc & chd né gébm
hai phén riéng biét; lien két gifia hai phdn 12 dinh tdn hay buléng, cho phép c6 dinh 6ng
& bat ki géc do ndo. .

* Khod song song: Khod song song dé lién két c4c cot thép, thudng ding & nhitng két
cffu c6 tai trong l6n hay chiéu cao 16n (nhut gido hinh try). Chiing duoc ding dé lién két
hai cft hodc da ngang, nhim gia cudng trong nhiing trudng hop cén thiét (ching han cé
chd 14p sai, néu thdo ra thi phai thio qua nhiéu); khong ding né dsi véi cot don (ndi so
le) chiu t4i trong nang vi ni luc phu do uén sinh ra béi ldp rdp lech tam.

* Khod ¢6 hdm: Khod kiéu c6 him 12 loai khod don gian, ¢6 ciing nhiém vu nhu khod
ki€u vuong, dugc 1dp & nhing vi tri c6 noi Iuc nhd; nhu d€ 6 dinh céc da ngang phu
ho#ic trung gian véi da doc (& d6 c6 nhiém vu giit cho di ngang khong bi 14t) hoic c6
dinh lan can véi cOt & céc tdng san thao tac.
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Hinh 2.35. Khod song song ' Hinh 2.36. Khod c6 him
~ Ngodi ra, phu kién dé lien két 6ng con cé mot s6 loai khéa khac dé ndi 6ng voi hé
gido c6 ti€t dién déc bigt:

ﬁa&aﬂ

Hinh 2.37. Cdc kidu khod khdc

b) Phy kién de néz ong:

Phu kién dé€ n6i 6ng ding dé lién két cdc cOng véi nhau theo chiéu dai, bing phuong
phép d6i ddu. M&i néi phai bo tri thich hop vao nhitng chd moémen udn bing khong. Phuy
kién ndi chia lam 3 loai:

- 6ng n6i (mang xo6ng): Thich hop d6i véi cdc 6ng ndm ngang (dA doc, tay vin ...);

- Tryc ndi (luén vao trong cdc 6ng cin ndi): Sit dyng cho cdc 6ng diing (cét, thanh
ditng...);

- Phu kién n6i hén hop: _Vtra 1a 6ng ndi, vira 12 truc n6i, duge b6 sung them chéi dé
dam béo chiu kéo.

Cu s& két ciu cfia 6ng ndi 12 hai mdng &p bén ngoai 6ng, Xi€t chat vio thanh 6ng nhd
buléng.

6ng 161 chiu moémen udn t6t, chiu lyc doc truc kém. Nguoe lai, truc n6i chiu nén rét
t6t, chiu uén kém va khong chiu dugc kéo. Do d6 cin két hgp dé ding sao cho thich hop
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véi dac tinh chju lyc- ciia ching: Vi du: Ong néi ket hop v6i truc ndi, thém chdt vao truc
noi dé chm duoc lue kéo, nén, uéh.

~ True ngi bang kim loai; ¢6 dudng kinh ngoiu nhd hon dudng: kinh trong clia 6ng mdt
chiit; 6 gifta true néi c6°gd bng' dudmg kinh ngoag cha 6ng dé do Sng’ tfén

: km st .
‘ . -y

b) Truc Iﬁng néi éng

Hmh 2.38. Phy kién ndi éng

Poi khi tryc ndi va 8ng gido dUO'c khoan 16 xuyén dé cdm chdt, bao dam-chiu dugc

luc kéo. @ng n6i dugc quy dinh dat & nhiing diém c6 momen udn bing khong, truc néi
chiju uén kém va hdu nhu khong chiu dugc kéo, vi vy quy dinh khong sit dung tryc ndi
khi khong ¢é cic co cdu dam bao vé chiu kéo.

4) Ong dﬁ dteu chinh chzeu cao’ |

Ong d& diéu chinh chiéu cao duge.1dp vao ddu trén ciing clia cft gido. 6ng c6 dudng
kinh trong 16n hon dudng kinh ngoai clia cot gido. Ddu 6ng d& c6 truc vit va dai 6c dé
diéu chinh chiéu cao trong pham vi nhd, thudng tix 0-12cm. Than 6ng d& c6 cdc 16 dé
cém ch6t hidm xuyén qua cot gifo bén trong (6ng dd va du cot gido duge khoan sén cdc
18 c6 khoang céch gidng nhau), diéu chinh dugc chiéu cao trong pham vi 16n, thudng tir
0-0,63m. D€ tr4nh that lac khi cong téc, chSt ham duge gin v6i 6ng bang day xich nho.
Ngoai 6ng d& diéu chinh chiéu cao nhu trén, con cé thé chi riéng b phan diéu chinh lip
trute ti€p vao ddu céc cot gido. |

Hinh 2.39. élng dd diéu chinh chiéu cao
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. 2.2.7.Dém rit

“Dém rit (d4m co nit - Hory beam) la dém ¢6 thé thay déi chiéu daj, 1am béng kim

. loai, khé nhe, ngudi cong nhin cé thé tr mang, vic duge. Cic b0 phén co rit 1am bing
thép.cudng do cao va duge ché tao dam béo dd vong len. Khiu do téi 7m c6 thé dat g6i

tya trung gian tuy loai tai va nhip. NGi long 6¢ khod thi gian gido s& vong xuéng, dam

béo viée thdo d& va di chuyén dé dang,

‘Déam rit hi@;h 12 mot trong nhiing giai phdp tien phong vé cong nghé trong linh vuc thi

~ cong xay dung. Day gidi phap tuong doi higu qua va kinh € vi ddm rit hoan toan khong

cén hé gido chdng d& san phia dudi, chi cn g6i 1én v4n khuon thanh dém, do dé tiet
kiém da gido r4t nhiéu vi tao khoéng khong gian thong thodng phia dudi. He ddm rit
dugc ding dé d& vén khuon san trong thi cong cdc cong trinh dan dung cé cdc nhip két
c4u chia 6 bin cd;, hé khung ddm cia céc ting cb chiéu cao 16n. Viéc thi cong bing cong
nghé nay khd d& dang, nhanh chéng, thao t4c don gidn. Trong qud trinh. thi cong, néu
muén thay déi kich thuéc nhip ddm chi cdn mot vii thao tdc nhé ngay trén cong trudng
nén khong cdn nhiéu nhan cong thyc hién. ' :
AT

a) Ddm rit logi SX : b) Dédm riit loai AX

 Hinh 2.40. Hai logi ddm rit Han Quéc ,

Dic biét; viéc t6 hop van khuon ddm.cé thé thyc hién dudi mat dat va duge cdu ldp
len vi tri thi€t k€ sau khi di hoan chinh nén tiét kiém duge chi phi va thoi gian thi cong.

' Viec théo d& céc thiét bi sau khi'be tong di dat cudng do dugc thyc hién dé dang va
‘nhanh chéng do céc cau kién ndy duge lién ket véi nhau bing dinh néi thong qua cac

nep gd. Sau khi thi cong xong, ddm dugc tap k&t vé kho, bao dudmg va c6 thé sir dung
cho céc cong trinh ti€p theo.

Céng nghé nay khong nhiing gitp tiet kiém chi phi, ddy nhanh ti€n d¢ thi cong ma
cOn rit an toan vi ning cao chét lugng céng trinh.

A) Nguyén tdc cdu tao va s dung

Dém rdt duge cfiu tao bing phuong phép t8 hop céc dim don (ddm trong va ddm

ngoai) cdc ddm 1ap vdi nhau theo Kiéu 6ng 16ng (ddm trong va ddm ngoai 16ng vao nhau,
tam goi hinh thitc nay 12 6ng 16ng dé d& hinh dung. D& c6 dinh chiéu dai cta dam, giita
chiing ¢6 co cdu ham.
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. D&m rdt diéu chinh dugc chiéu dai, ding thich hop trong.viéc chéng d& van khuon
vdi nliip khdc nhau, N6 duge che tao bing thép nhe hodc thép hinh (tlnét ké& dorn gian, s
lan stt:dung. cao)

Dé. ting kha nang st duug lmh hoat dam. rit’ thmmg duge ding vdi- cot chéng don
diéu chinh chiéu cao va tao nén mot-bo dung cu chéng van khuon déng bo, hoan chinh.

- Do 13p nhanh; dé& thao t4c, tiét k-lém, dam riit duge xdc nhén _la maot cong cu thidn 19i,
kinh t& nhdt trong chong d& vén khuon san. Dim rit phai dam bao dugc nhiing déc tinh
sau day: _ _ _ _

- Kha nang chiu lyc 6n, trong lugng ban than nhe;
- Thao tdc¢ don gi&n khi diéu chinh chiéu dai;
- biéu chinh dugc d6 véng clia.ddm;
" - Théo d& dé dhng
Dé dat duoc nhiing dac tinh trén, ngudi ta di thuc hién nhu sau:
+ Dling thép nhe véi ctu tao tiét dién dic biet;
+ Diéu chinh dcm gian ch;éu dai gifta ddm trong va ddm ngodi theo nguyén tic
ong long;

+ Diéu chinh d6 vOng ctia ddm thong qua co cdu ham giita ddm trong va dim ngodi,
-bang buléng hogc tang do; ‘

+ PE théo d dé dang, ding tam c6 khép noi tai chd viin bulﬁng lien ket (hoac ném,
ch6t). Ngodi ra, do cdc dau ddm thuomg dat trén cic loai gido cong cu c6 bo phén kich
diéu.chinh chiéu cao & ddu céc cot gido, nén viéc ha ddm rdt d& dang.

D4Am rdt gdm ddm trong va ddm ngodi 18ng vio nhau theo nguyén tic &ng 1ong. Dam
trong va ddm ngodi dugc lien két ¢§ dinh véi nhau bing ném gb, buléng va chét kim
loai. Ngoai ra, & ddm rit, cdc doan ddm con duge lién ket theo nguyén téc p ndi ti€p va
¢6 dinh gilta ching bang bulong, hoac giita d4m trong va ddm ngodi lién két bing khod
~ ném ta1 thanh trén cia ddm.

Dé phat huy kha ning ctia ddm rit khi sir dung vdi tai trong va chiéu dai thyc t€ 16n
~ hon tai trong vi chidu dai cho phép clia ddm, ngudi ta thudng ding thém cot chéng &
gifta hodc 1ap néi ti€p cdc doan ddm.

Ddm 16t ¢6 chiéu dai tuong ting v6i chiéu dai dé d& vén khuon ddm. Khi chi€u dai
clia ddm 16n hon chiéu dai 16n nhét cho phép clia ddm rit, lic dé nguoi ta dat ndi ti€p
thém mot ddm rit thit hai. Tai vi tri dat ndi ti€p hai ddm rdt duge d& bang ct chdng. S8
lugng ddm it phy thuge vao tai trong & trén truyén xudng nhung t6i thiéu phéi 1a hai.
Dim dam bao 6n dinh theo phuong ngang clia ddm riit (mat phing thing géc véi ddm
rit), cn ¢6 giling ngang lién két véi thanh cdnh ha cha ddm rit (diéu kién ndy chi 4p
dung d6i v6i nhiing kiéu ddm c6 do cling theo mat phing ngang bé).
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Khl ché tao ngudi ta san xudt nhleu doan noi lal véi nhau bing ch6t hodc khod. Cac
doan dam rit géom hai loai: ' '

2.2-2,5m |
N S
A- Dam ngoal i .
[ - 25-30m L
| -
[c 0 o o o o o o o© 7
B- D&m trong

30-45m

_/i\/'c/o\'booo.o o /

C- Hai dam léng len nHau
i ‘ 4-5m . |-
4 - !
AN AR WAV NAVE
A w . P HF c
Hinh 2.41. Hai logi ddm rit

- Loai 1 gém 1 ddm trong vi 1 ddm ngodi. Kich thudc doan ddm ngoai 2,2 - 2,5m;
doan ddm trong 2,5 = 3,0m. Chiéu dai sir dung loai nay tir 3 - 4,5m;

. Loa1 2 gém ba doan (2 doan ngoai va 1 doan trong). Chiéu dai st dung loai nay
thr 4 - 6m; :

Thém cot chéng & giita ddm s& Jam thay d6i so d6 chiu tai trong cia ddm. Tai diém
chéng, néu diing ddm riit theo hinh thic dan, s& ¢6 thanh trén chiu kéo, thanh duéi chiu
nén, nguoc lai véi so d6 chiu tai clia ddm (theo gid thiét tinh todn ban diu). Do vay,
doan ddm tua 1én cot chong thudng c6 tiék dién dac. Cdu tao tiét dién ddc & day, mot mat
cho phép ti€p nhan duge ca luc kéo va lyc nén khi thay d6i so dé tai trong; Mot mét cho
phép chiu dugce lu¢ nén cyc bd clia cot chong twa vao ddm. Néu ding dim rit kiéu gian
c6 cot chéng & giita, thi thanh dudi phai dd 16n dé ti€p nhan 4p lyc, dong thdi phéi dugc
16t gb dém tai diém chéng dé lyc ti phan bd déu.

Dam rit cé c&u tao d6 vong, khi chélt tdi 1en ddm, tai trong khong duoc vugt qué gidi
han cho phép dé d4m khong bi vong.

Dém rit, t6t nhat nén duoc san xuat bing thép nhe, 6 tiét dién dic bigt dé gidm trong
luong. Khi ché tao bing thép hinh, cin gi6i han trong lugng sao cho c6 thé 1ap dung
bing thi cong (1-2 ngudi); Néu c6 diéu kién van chuyén bing co giti méi nén ché tao
' céc loai ¢6 trong lugng ning.

Dédm rit truée khi ché tao hang loat phdi Jam mau thit. MAu thir phdi duge chat tai
trong dé kiém tra lai khau thi€t ké va gia cong cling nhu dé xéc dinh st chiu tai thuc t€
cla dam.
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B) Cdc loai ddm rit . o
1) Ddm rit ldp ghép theo nguyén tdc dng 16ng:

. Vi milte

. odilyaladim

Gﬁi futa la vén khiudn

Cot chéng thép

Cét chéng 'hé_p @18u ¢hinh dugc ™|

Hinh 2.42. M¢t dang ddm rit Pecco

Viduy:

a) DAm Pecco coa cong ty thép NITTETSU (Nhat Ban) ch€ tao biing thép nhe. Loai
dim nay dugc l4p ghép v6i nhau ti¥ céc ddm don. Ddm ngoai cu tao theo hinh thic dan;
ddm trong c6 tiét dién déc, ¢ phn bung c6 khoét 16 dé gidm trong lugng. Céc doan ddm
lien két c6 dinh véi nhau bing chot ham.

Bang 2.11. D:jc tinh i thuét cia dam "Pecco"

. , Pham vi thay ddi Trong lwgng
Sthew | Loaiddm | * chiéu dai ddm (mm) | (kg)
1 LsPs 1870-2830 | 40,05
2 Ls-P, - 2885-4260 58,02
3 L,-Ps 2360-3245 44,29
4 L,-P, 2885-4675 162,26
5 Ly-Ps 3005-3865 © 50,32
6 Le-Py 3005-5315 68,29
7 L,-Ps-Ls 3720-4160 60,64 -
8 LoPel, 4210-4575 - 64,88
9 - L.-Ps-L, 4850-5215 7091
10 L,-PsL, 4705-4985. 69,12
11 L,-Ps-L, 5345-5625 75,95
12 Ly-Ps-L, - 5985-6270 81,30
13 L,-P,-Ls 3720-5585 - 78,61
14 Ls-Py-L, 4210-6005 82,85
15 Ly-PyL,  4850-6645 88,88
16 L-PyL, 4705-6415 87,09
17 L-Py-L, 5345-7005 9312
18 Ly-Py-Lo 5985-7700 99,21

Ghi chi: - MOmen udn cho phép t6i da cha ddm: M = 1400 kgm.
- Ph‘\n lyc cho phép t6i da tai g6i twa: A = 2500 kg.
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b) Dam rut AX-ctia Han Quoc ché tao bang thép nhe Loal dim nay duoc 14p ghcp
vGi nhau tu c{\c doan dim- (thy khéu do). DAm ngoai ciu tao theo hinh thuc dan; dam
bang tén dﬁp, cé ranh truot dé thay ddi chiéu dai.. ‘: :

Dim rut AX co cac loai sau:

)

Hinh 2 43 Mét s& dang ddm mt kidu AX

Bang 2.12. Céc thong s6 co ban ciia bo dam rut AX

o L,~L, D |Tronglugng| . . L, ~L, D | Trong lugng
Loai dam | - b Loai dam -

_ | (mm)  [(mm)| - (kg) - (mm) | (mm) (kg)
AX 1 1-14 1160 ~ 1450 163 11,3 AX 25-32 2500 ~ 3200 | 323 23,0
AX 14-18 | 1450 ~ 1800| 163 12,5 AX 32-39| 3200 ~ 3900 | 324 28,0
AX 18-25 | 1800 ~ 2500 272 19.0 AX 39-46 | 3900 ~ 4600 | 325 . 350

I . - ot ' B - ‘FT

¢) Dém “Senior 1,7 cha Héing Hunnebeck (Tay Diic), duoc ché tao bling thép nhe, c6
ti€t dien dic biet dé tang d6 cimg. Cac doan d4m trong v d4m ngodi lién k&t & dinh véi
~ nhau bing bulong.

d) Dam PP-4 va PP-6 clia vién IJ,HI/II/IOMTH (Lién X6) duoc ché tao bing thép hinh,
thich hop véi diu kién ché tao tai hién trudng.

2) Dém rit ldp ghép theo nguyén tdc 6p noi

Dam riit 1ip ghép theo nguyén tic 6p néi duge ché tao, ding dé d& vén khuon cho
"~ ¢dc hanh lang vi phong hep. Nhiing ddm ndy c6 chiéu dai nho, thuan tién cho viéc 1dp
* f4p bang thi cong. Ngodi ra, ddm nay con ding dé néi dai v6i cdc kiéu ddm rit Khic.
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Hinh 2.44. Ddm it ldp ghép kidu 6p noi
1 dén 2. bulding lién két.

3) Ddm rat c6 thanh cdng

D€ do van khuoén, ctlng véi viee st dung dfim_rﬁt theo nguyén thc 6ng léng, ngdc‘ti ta
con sir dung dém rdt c6 thanh céing dudi. Loai ddm ndy ¢6 cdu tao don gidn, dé ch€ tao.

Thanh trén cha ddm gém 3 doan 16ng vao nhau, theo kiéu 6ng 16ng. 6ng giita cé
dudng kinh 37, hai 6ng phia hai bén (;6 dudng kinh 3,57, vat liéu l1a thép CT;,.

Hé¢ duéi cha ddm goém thép 6ng va thép tron. Hai 6ng diing cé dudng kinh 2”; thanh
ngang vi thanh xién 12 thép trdn. Thanh ngang; & giffa, c6 ting do ding dé diéu chinh do
vong clia ddm.

Hinh 2.45. Ddm riit Idp ghép kidu &p noi
1. 6ng ngodi, 3,5”; 2. 6ng giita, 3"; 3. 6ng dung, 2"
4. ting do; 5. thanh ciing bing thép'tron; 6. 16 x chét bim.

Kh1 13p dat ngudi ta x4c dinh nhip cia ddm theo yéu céu cdn chéng dd; diéu chinh
chiéu dai clia ddm theo nhip yéu c4u, c6 dinh bang ch6t ham (ch6t hdim phai b trf d6i
xiing qua diém giilia ciia nhip ddm). Sau dé vin tang do dé cho toan bo dam cling lam
vigc véi do vong thich hop: o :

Pé dim bio do én dinh va do bén clia ddm, c4c doan 6ng néi dugc 16ng vio nhau mot
doan t6i thiéu 12 60cm.

Sau khi diéu chinh xong, ciin cit vao vitri d& vdn khuén da dinh dé 13p dat dam.
Ngoai ra, phai b8 sung giing néo dé én dinh cho hé ddm khi lam viéc.
4) Gian mdt cdo véi mdt béng diéu chinh dugc

Pay 14 loai gido chéng van khuon nim ngang clia sin nha, ddm... Diing gian mét cdo
v6i mit bing cé thé diéu chinh dugc dé chéng van khuén c6 wu diém tiét kiém duge-cdc.
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thanh chéng vdn khuén va mo rong khong gian thi cong trong tdng nha, tao diéu kién
tang nhanh ti€n do thi cong. Gian mét cdo v6i mat bang diéu chinh dugc gém nhiéu loai,
 dusi day chi gidi thiéu mot s6 loai dién hinh: o
- Gian mdt cdo logi nhe: Loai gidn ndy ding thép géc, thép det va ot thép tron han
lai. Hai gian mét cdo ghép lai c6 thé diéu chinh nhip trong pham vi 2,1-3,5m. Khd ning
chiu t3i cha mot gian méit cdo 12 20kN. | '

Téi trong cho phép cuia ti€p diém gian mét cdo loai nhe, xem bang2.13.

Bang 2.13. Tai trong cho phép tiép diém gian mdt cdo loai nhe

Pham vi sii-dung Khoang céch Tai trong tiép diém | Do vdng twong tng
cha nhip L (mm) ti€p diém (mm) (N) {mm})

2100 < L < 2500 300 2400 < L/400

2500 <L < 3000 300 1700 < L/450
3000 £ L < 3500 300 1000 < 1L/430

- Gidn mdt cdo t6 hop: Gian mét cdo t6 hop chia 1am 2 loai: loai A va loai B. Loai A
- dung thép géc, thép det va 6t thép tron han lai, hai gian miit cdo (mdi gidn dai 3,0m) sau
khi 18p 1ai, nhip c6 thé diéu ti¢t trong pham vi 3,0-5,5m; loai B ding thép géc ché tao, hai
gian (mdi gian dai 3,05m) sau khi 1p lai c6 thé diéu tiét nhip bing 3,65-5,7m. Mot gian mét
0 loai A c6 kha ning chiu t&i 12 40kN, khd nang chju téi cia loai B1aS0kN.

w |100] 300 300 }30.
= [
I 7i
S =]
[ §2" LASx!
RAlr
¥ ¥
3 0 }10_5 46x4 ]
L 1180 a0 300 agg 300 370 120,
507 50 1990 !

Hinh 2.46. Gian mdt céo loai nhe
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Hinh 2.47. Gian mdt cdo 6 hop
a) Gian t8 hop loai A; b) Gidn 18 hop logi B.
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2.3.CAC PHUOGNG PHAP CHOGNG DO VAN KHUON

Cot chiéng va santhao téc. trong thi cong. bé tong todn khoi cén phai-duge 6n dinh,
gon, nh¢, d& thi cong va thdo lip. €4t chidng v3 sin thao tdc. phdi diing duge nhidu 1dn,
tang gidm chidu cac d& dang; cfh bio dim an toan trong sudt qué trinh thi cong.

2.3.1. Chéng véin khuon dim san |

2.3.1.1, Chéng véan khutn ddm, san béng gido 6ng thanh roi

He théng gidn gido, birig dng thép thanh rdi, chéng vin khudn dim, sin. He théng
nay gém: gian dng thép (cot, da doc, da ngang, th_anh chéng chéo), khod gido (kep
quay), chan dé, ¢ng d& diéu-chinh chiéu cao (6ng ndi), tim khuén dinh hinh hogc vin
10, thanh gidng. S -

Dé lap hé théng gidn gido chéng vain khuon ddm, san dugc chinh xéc, trude hét phai
cin cit viio ban v& d€ dinh vi cdc cot gido, dic biét la cdc cot do van khudn ddy dam. Can
cif vao ban v&.dé x4c dinh s6 lugng va thanh phin cha gidn gido.

1) Trinh tu ldp gian gido
- Dit céc thanh g6 dém dudi cdc cot gido dé tang tiét dien chiu lyc, mit khic dé dinh
vi céc tdm d€ do cot gido; - , , '

- Chia khoang céch vA dinh vi céc tdm dé;

- Lap cot gido lip trén cdc chan dé, dat cot gido vao vi trf;

- Lién két cdc da doc, di ngang vio cot gifo blng khod gido. Sau do, lien két cic
thanh gifing chéo dé tao thanh heé b4t bién hinh;

- L4t sin cong tdc tya lén cdc da ngang, di doc, 14p cdc Ong d diéu chinh vao ddu
céc cot gido; '

- Diu chinh 6ng d& van khuén dén d6 cao cdn thi€t dé 13p vin khuon ddm, san.

L e LTl

Hinh 2.48. Gian gido hdng 6ng thép thanh réi chéng vdn khudn ddm sdn
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“Tuy theo dién tich vin khuén ddm, san nhd hay 16n ma cé cdch lap gidn gido, vén
khu(‘m khéc nhau; khi dién tich nhd, hé théng gian gido dugc lap trudc, sau dé 1dp van
khuon dam, san; khi dién tich 16n, gidn gido, vin khuon l4p theo day chuyén xen k&.

2)Thdo gian gido

Sau khi théo xong vén khuon ddm san, tién hanh thdo gian gido, theo trinh ty sau:

- Thio 6ng d& diéu chinh; ' ' ' '

- Théo gifing chéo, da doc da ngang theo timg hang bing céch thio khod ndi;

- Xép cdc 6ng gido theo ting loai (d€ tién van chuyén va sit dung ti€p).

2:3.1.2. Chding vén khuon ddm san béng c6t chong va-ddm rit

Hé théng gian gido, chong vin khuén dim san, bao gbm: gido chéng cong cu, ddm
" rt. Vén khuon ddm san ghép. tir nhitng t4m vén khuon dinh hinh bing kim loai.

Hinh 2.49, Chéng vdn khuo‘n ddm sdn bang ddm riit AX va gido cong cy

Hinh 2.49 md 12 hé théng gian gido chéng d3 vén khuon ddm san, chéng van khuon =

d4m biing cot chong don diéu chinh chidu cao v dim riit Pecco. Cot chong lien két véi
vén giding bang khod vong cung.

D& vén khuon sin bing ddm rdt, hai ddu ddm géc tryc tiép lén ddm thép hodc dim
g6. Chinh dim naty ciing dé géc gong treo.

1) Trinh ty ldp rap

- Dt gido chéng cong cu ding vi trf, diéu chinh kich trén déu cot gido ding cao do
yéu cu;

- Dat da ngang biing gb trén ddu kich, kiém tra 1ai tim dam va cao d¢ cia da ngang;

- Dat ddy khuén dam, thanh dim, thanh gifing lién két gilta hai thanh ddm, con don;

- Dt d4m rat, kiém tra lai d¢ bing phéng clia ddm rdt;

- Dbit van khuﬁn san.

Céch 1ip nay c6-wu diém: Diéu chinh do cao déy dam, d4y sin nhanh chéng, chinh
xéc,_ hé th6ng chéng d& vilmg chéc.

2) Trinh ty thdo .

- Ddm rit dugc thdo bing cach néi 16ng chot lien két & giita ddm, két hop v6i ha do
~ cao cha kich, m cho g6i tya ctia ddm tut xuéng, tir d6 c6 thé thdo van khuon san va
dim rit;
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- Sau kln da rigang dudi ddy van khuon ddm:ha xudng theo-d4u kich, ti€n hanh thdo
vén khuon thanh ddm va ddy dim;

- Théo ‘gido chiéng cong cu.
. 2.3.2, Chéing vén khuon déim, giing tuong

2.3.2.1. Chdng vén khuon ddm béing cdt chng va kep thanh dim

H¢ chdng vén khuon ddm bao. gébm c6t chdng don diéu chinh chiu cao, kep thanh
dém. Vin khuon thuc hién bing t4m khuén dinh hinh kim loai.

Céch chng ndy, kep thanh ddm dugc lien k&t v6i cot chéng don diéu chinh chiéu
cao, thanh mot b cong cu c6 thé tao hinh déng vén khutn mot cdch dé dang.

Kep thénh-da‘m ¢6 dinh chiéu réng ddm tix phia ngoai, thanh ¢ cd dinh chidu rong
dém tir phia trong.

Kep thanh ddm diéu chmh duge chiéu rﬁng, c6t chéng ‘don dién chinh duge chiéu
cao; chiing lam cho viéc dung va thdo vin khuon rai tién lgi.

2.3.2.2. Chéng vén khuon gidng tuong bng cot chéng, dinh méc, kep thanh ddm
1} Chong vén khudn dam
a) Céu tao -

-~ Hé vén khuon bao gOm t8m khuon dmh hmh méc lién két chit U 06 bulong ting, kep
thanh ddm, dinh méc, c6t chdng, ddm rit.

Méi g61 tua d& dim nit t6i thi€u phéi c6 3 dmh moéc va kha ning chiu luc & goi tufa
bing dinh mdc phéi x4c dinh qua tinh todn vi kiém nghiém thuc t€.

b) Trinh ty I&p vén khuén ddm
- Céin cif vao d0 cao dit ddm, xdc dinh cao dO déng dinh méc vio tudmg;

- Dat gb dém trén dinh méc, sau dé dit ddm riit 1én gb dém. Diéu chinh d6 cao ddm
rdt bing ném (ném dit trén g dém va duéi ddm rit);

~ Sau khi diéu chinh xong cao d6 cla cdc dim rdt, dit da ngang va vdn khuﬁn day
ddm (vén khuon ddy ddm c6 thé bing tdm dinh hinh hodc vén rdi);.

- Pt tdm khuon thinh ddm: khi chiéu cao t4m khuon khong d, dat thém mdt thanh
g6 nep phu thém d€ dam bao chiéu cao yéu ciu;

- - Khi ddm khéng ¢6 sin, ding kep thanh didm dé c& dinh thanh ddm. Néu ddm c6 san,
diing thanh chdng xién dé c6 dinh thanh vin khuén ddm; :

- biéu chinh d6 véng ctia ddm rit: Néu ddm c6 chiéu dai bé, ding ném dudi thanh

* cénh ha ciia d4m rdt dé diéu chinh. Khi ddm o6 chiéu dai I6n (nhu khi lip hai ddm ni

ti€p), diing cot chdng dé diéu chinh;
- Cot chéng phai dat trén nén dAt tot, c6 tdm keé; cot chéng phai ¢ dinh bang gidng.
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2} Chdng vdn khuén gidng tuong

a) Ciu tao
H¢ ndy bao gém: t4m khuon dmh hinh, mdc lien két chit U cé buldng tang, kep thanh

dam, gb dem.
b) Trinh ty 13p van khuon
Tuy theo d9 cao ddt van khuén, déng dinh méc vae tudng. Khoang céch cdc dinh
méc t6i da 1a 1,5m. Sau d6 dat van khuon thinh 6p sét vao tudng gach. C6 dinh thanh

vén khuon bang kep thanh ddm.
Néu chiéu cao ging tudng 16n thi ding kep tharih dim thép bén xuyén qua mach viia

cha tudng. Trudng hop khong c6 kep thanh ddm kiéu thép ban thi phai c6 bién phép tao 16
dit da gb xuyén'qua tudng thay cho kép dé sau khi d6 be tong théo ddm duoc dé dang.

1.2.3.3. Chong vén khuon tuwong bing dam rit

Déam riit dugc s dung nhiéu trong viéc chéng van khuon ddm, sin, ngoai ra con ¢
thé sir dung chong vdn khuon tudng. DAm riit (phdn ddm ngodi) két hop véi cot chéng
diéu chinh chi€u cac tao nén mot h¢ théng chéng van khuén tuong. :

M
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-Hinh 2.50. Chéng vdn khuon tuong béng ddm rit
1. cot ch6ng; 2. ddm riit; 3. g dém; 4. nep ngang;
. 5. vin khuon; 6. thanh giéing; 7. sudn van khuon.
“So d6 c4u tao chéng vén khuon tuong bing ddm rit va cot chéng:
- Ding phén d4m ngoai cha dim rit d& 1am ddm chong vin khuon tudng;
- Dat nep ngang (4) nim ngoai thanh g6 dém (3) va & phia dudi bulong diéu chinh

Nep ngang dai 3m va vuon dai khéi vi tri clia ddm cudi cling 12cm;
- Thanh gé dém, mot ddu kéo dai qua nep ngang (4), ddu kia vuot qui ddu IOCm,
- Thanh g8 lam sudn vén khuén ty sdt vio thanh cdnh thirgng cla ddm rit. Péu trén

va ddu dudi cha ddm rit, vi sudn vin khuon khéng ty s&t vdi g dém (3) (cdch li bdi
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“chiéii day ciia thanh canhi-thuong cia ddm rit) do dé:phai cé:ném béng gb mong chén
gilta chung,

- Vén khuon lién: két Vo sudn, .80 bang dinh. Chléu cao cuia vén khuon phu thudc vao
chiéu dai clia ddin rit, sudn van khuén (7) va thanh g(“) dﬁm (3). Pé tang cudng chidu
cao clta.-vdn khuon tupng so véi chidu cao (chiéu dai) cha ddm ridt, c6 thé kéo dai sudn
van-khuén (7) va thanh gd:dem (3) them mdt doan. '

2.3.3. Chong van khuon san, mai hit; lanh to

2.3._3.1 . Chong vdn khuon san—-bdn-g dam riit

He théng niy bao gém: tdm khudn dinh hinh hodc vdn rdi, ddm nit. Trudng hop nay
coi ddm rit nhir mét thanh xa g6, song né linh dong hen bdi c6 thé diéu chinh duge do
dai. Do vay ddm rit cé the 14p tai nhitng vi tri mé khoang cdch hai bén han ché, ‘

Ciéc vj tri ddm rit géc lén twdng phai ¢6 cling d9 cao duge l4ng bing vita Xximéng.
Tudng d& ddm rit phai dugc tinh toén theo tiéu chuén thi€t k& két cfu gach d4.

a) Cdu tgo:

fl _ Céychdng
diéu chilnh duwge
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_ Hinh 2.51, Chéng vén khuén san bdng ddm riit va gido cong cu
D6i v6i sannha ¢, vé cdu tao thudng quy dinh nhu sau:
- DAm niit chi dugc géc 1én tudng sau khi d4 xay xong 48 gid;
- Ba 16p gach wrén cling phdi ding gach dic hoic dé c6 cuong do 16n hon _75kg/cm2,
x4y véi vita ximang mac 50#; tudng phai ¢ chiéu day tir 22cm trd 1én.
Chit ¥: Khi g6i ddu ddm it vao tudng, phéi triva 16 hoic khe trén tudng, hodic boc ddu ddm rit
bling vat liéu c4ch ly dé sau khi d6 bé tong shn, rit ddu ddm ra duoc dé dang.
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b) Chit y. khi ldp vén khuon

- C4ch chéng vén khuon sin bing dim rit géc lén tudng cb uu diém bd duge cot
chéng. Song, tai c4c ddu dam rit géc vao tuong, néu cfu tao khong ding, khi théo ddm
s& gap khé khan. Tai cdc diém géc- d4m it 1&n tudng, phai xdc dinh vi tri dé trira 16 hoac
khe, va thuc hién sao cho cic diém d& ddm cé cing d¢ cao. Nhing cong viéc nay it
nhiéu gy phién phiic trong thi cong. |

8) [ D)
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Hinh 2.52. Ddm rit 46 vn khuon san
a) Ddm rit gac lén tudng gach 4 vén khudn san;
b) Chi tiét cdch ly ddu ddm it gdc 1én ddm Dbé 1ng.
Khi vén khuén sin dat & d6 cao 16n, d vin khuon san bing ddm rit tya hai ddu ddm
vao tuﬁmg, hoic tua vao gdi tya treo, 1a thuan loi hon cd.

+ 2.3.3.2. Chéng vén khutn san bing gido chong va ddm rit

Hé théng niy bao gém: t4m khuon dinh hinh hodc van roi, cot chﬁng diéu chinh
_chiéu cao (hodc gido khung phing), di gb (hodic thép &ng) va dém rit. Dit hai da gd
song song canh hai mép tudng d6i dién, tya trén hai hang cdt chéng diéu chinh chiéu
cao. Trén hai da gb nay dit cdc dam rit d& vin khuon san (hinh 2.45 myc 2.3.1.2 va
~hinh 2. 48) :

Céch lap nay c6 uu dlém 121 lap, théo van. khuf)n san rat dé dang, nén duoc diing phd bién.
Chiing chi- ddng khi san dat & chiéu cao thap, vi bi gi6i han bdi chiéu cao oot chéng don. DI
vii nhu'ng loai cot chﬁng khéc, ¢6 chiéu cao 16n, pham vi si¥ dung khOng han ché.

Hinh 2.53. Chéng vén khudn san bdng ddm riit va gido khung phdng
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Ngoai phuong phap trén, chéng vin khuon san bing cot chéng va ddm rit con duoc

~&p dung. cho nhitng san c6 kich thude réng, cho dan thang... Puong nhién trong cic

tridng, ho‘p nay, vin dé 6n dinh:cla. hé. cay chﬁng cén dugc quan tam triét dé,

Vén
thanh dém”
12 -

h) | _ - ¢)

Hinh 2.54. Chi tiét van khuon va ddm riit
a) Phéi cdnh vdn khudn va ddm rit; b) Vdn khudn géc ddm va san;
. ¢) Chitiét vdn khudn gbe ddam va san.

2.3 3 3. Chong vén khuon mdi hat va lanh té bing gid do cong xon
Hé ndy bao gém: gid céng xon kiéu tam gidc, gb dem, ném, thanh gé vién mép, ddm

‘nit, vén khudn dinh hinh, cot chong.

Khi vdn khuén mdi hat c6 bé rong nhd (khoang nhd hon 1,20m), diing gid tam giac
dé d& van khuén. Do cao vi trf neo gid tam gidc vao tudng cdn x4c dinh truée. Khi xay
gach dén d¢ cao ny, dit triudc mot thanh gb mong day-1em, sau khi x4y xong tudng, riit
thanh g& mong ra, trén tudng s& ¢é mot khe tréng. Ding thép neo luén qua khe tréng dé
6 dinh gid tam gidc (c6 dinh thép neo bing ném) vao mit tudng trong. Trén gid tam
gidc dat ddm dd, ném va van khuon. -

Khi vén khuén lanh '_tﬁ_ va mdi hit c6 bé rong 16n (khodng tir 1,20m trd 1én), phai ding
dén cot chdng phia mép:ngoai clia mdi hét,

a) Cdu tao

Hé nay bao gbm: tﬁm khubn, dinh méc, méc lién két chit U c6 bulOng tang, da doc,
da ngang bing gd.

b) Trinh ty lap vcm khuén

- Déng dinh méc vao tudng, dinh méc cdch mép cita 20cm;
- Dt da gb lén gdi tva (4o bing dinh mdéc) néu chiéu dai lanh to6 bé hodc dat da gb

. 1&n g8i tya néu chiéu dai lanh t6 16n;
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- Cao do chia da gb duge diéu chinh..bfmg ném (ném dit trén goi tua va dudi ddu da gb);
- Diit da ngang, vén ddy, vin thanh va ¢6 dinh vén thanh bing kep thanh dam.

© 2.3.4. Gi6i thiéu mot s6 loai gian giso

2.3.4.1. Gian gido khung khong gian

1) Loai gidn gido thuong ding

- $din thao tac

~— Khung gido

% Giding giGo

Kich chén

\d
TJ ] Chén dé
Khung chinh

j

Chét Sén cdng tac

%/ Thang

Hinh 2.55. Phéi cdnh mot khung gido
Bang 2.14. Két cdu s6 luong 1 bo gido

K&t cdu s6 luong 1 bo gian gido

~ ' Loai gian gido Khung chinh Giang chéo San Kich chéan
100m? FRAME 1,50m 42 72 12 14
120m® FRAME 1,73m 42 72 i2 14
300m* FRAME 1,50m 130 240 40 26
360m® FRAME 1,73m 130 240 40 26
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' Bang 2.15, T4i trong trén motkhung gido. -

Diém chiu tai trong

TAi trong 16n nhit tréfi khung e e |75 s | 3225

T trong €ho phép | Ls® ['ss 32 2|

- Ghi chik: Sau ddy gisi thidu hai logi gian gido thong dung cita Trung Qudt va Lien bhahg Nya.

«) Loai gian gido ciia Trung Qudc

Hinh 2.56. Chi tiét ciia khung gido
1. tru gido; 2. giéng doc; 3. giéng ngang chinh; 4. giéng ngang phu

Bang 2.16. Quy cach 4 loai khung gido Trung Quéc

K hieu | MF1219 MF1217
Loai CKC LI 'FF FF
hy 80 100 80
by | 1930 | 1900 1900 | 1700
3 1219 1200 1200 1200
a 750 800 "800 856
By 1536 1550 1530 1200
1 42,0x2,5 48x3,5 42,7x24
Dudng kinh va 2 26,8x25 | 26,8x2,5 27.2x1,9
chiéu day éng 3 42,0x2,5 48x3,5 42,7x2,4
4 26,8%2,5 26,8x2,5 27,2x1,9
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b) Logi gign gido_cﬁa Lién Bang Ngu

[~

u ":_'_':',';s o i ) 0 :
e ] , [ PR .. DR

Hinh 2.57. Khung gido DR6
st i o J

> 7
VA
\]___;
A

R

L . 110 __jl ¥® L SO 1. F

Tehls o
ST .

Hinh 2.59. Bo khung gido ddc biét
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2) Logi gian gido dinh hinh

290

Hinh 2.62. Cdc chi tiét trong b gido dinh hinh

. Ru py [ ’; ; ‘! . ' ...;.....,_.-A‘ 4 .;....;;,1_1.....‘: : R 1] s
1R 1 - gy g
: T _ *"l § 4 ! 1
. ™1 - o \
F 1. H
B ™1 ! i . — 1 i
i L/ \ \
H [ 3 : iy
: 1% L [
| e i
ufm .Y B Weighr
. Gindn A n w:uuu. Coda A B Weight :H;}E }3}3 }ggg }g
_ W G el B Mriae e iae 1% wrise - 1308 1855 18R
Hinh 2.61. Cdc loai khung trong b¢ gido ddc biét
" "Adjust Frame H-Frame for Stairway]  [H-Frame for Stalrway!
: : ’ ‘ i —'--—-—-—-n"-""'—'-#A
. (f | 3 ]
o — - ] o = 1= pod
ar S - K 5 ;
f / ] ~ :[ - ’ ‘
[ 3 = A
- b— -
i1 . - s
g 1 i\
| { |
CEFTIA adie age DY i FENT  dip 1ibo oM FRaT ehe o o




. Cods - A
PSH-1R06 - Bo0 1828
_MEH 1808 BOO 18

8  Weigl
18
00 - 18

Ladder Framae (A) !

Post for Hand Rail

Tods | A B € Welght
FQP12 73219 §86 V7F 36
MG 1200 bEe VB DS

Hand Rall |

SR

£t 6 W,
My & W
GR.12 1 [
By g u
ik M R N
Wil 8 B

Ladder Frame (B)

Compact Frame

I__..___.____..J
Il ? f
u o,
I
i !
H |} a3
b
[} ] Waight
FT.217 . 42 1700 1b
ETO17 #10 1700 1a
wT-817 [ 1878 14
_ Ladder Frame (C)

Coda A ] ngll
EH: 1810 1050 tHID 1
FH-1807 746 1820 1}
FH-1E04 A0 18I j3)
Mit-1010 1000 1400 14
MH-1A0T ™MD B0 12
MH-1804 480 1800 11

Stair

Cross Brace

5 -

Camla -4 Woight
F’C-l!“g Az 1218 A,
FX- 18D k] g14 38
EX.1B06 - -] &10 =
FX. 1612 -1 1218 N
EX-1500 5, 9’ .
FX-'S?; .
EX-v 12 15) }
X-13209 [}

FX.1208 19 a1 2.8
MA-TB1Z 1800 1700 4.1
MX-1208 1HOO S0 a.r
MEISME 0 E 37
ME1E38 1388 &8 2d

GCode A
gMS-‘ 707 4078 RO

[P
'
11 -
— emaene -]
N _
. " — -
" il i
N o] g ) )
‘ ; ‘
i 1 I
I = 4 il 8 1. :
_I.-.,. S I
Code [,y B Wwiphv
Gy 'y 8. Wight ETAGI0L 1624 1524 17 Eara A B Weight
FT8I7L, G190 VT 180 £r«12124 12197 1719 1 FTA285L 121¢ 014 1
__ Walking Frame Climbling Ladder Climbing Ladder
) . ’ ) ] : B : | .
. e . H
foom—___ | !
-

il

h
B W;Ig'

NS T 40T 450 24

Jack Base

Cade
pAL1d
140

r

1L

Weight
44

Ad)vsiable
250 .
400 5.5

" Hinh 2.62. Cdc chi tiét trong b gido dinh hinh (tié theo)

291



Pipe Jack Wall Joing; _ Joint Pin:

- s
il .

:B}’ Cade A B Weight
—d— . PN )
L :’S!nuiu Hatey SO 2% 07
fods  Adlmgmv WO Soda Adlewbla Welht poyple Hiote) J84¢ 25 O
- - I U-Head Jack
Arm Lock . ) Castar . e

Corda A
£l nse )
5 X X j
:t-# ![?E © g * Buth 1yp availubsle
FL-B. yze a. Ccce A (AS a1ttt -angt) L
M3 a0 g Sows A Waew R e
s 708 0l 20 2008 BT wiae e . HwAts]
- Joint Pln . . -Arm Lock
Co A Welgh
FL-@T ﬁl.ﬁ 5% "
FLA 2 0.6
’ 4] YaLe o
oSO A B Weight FLE 33%3 . 43
oW = B S * SR Y- W 4
{Double iotey 184 26 0.7 ML? 700 0 G20 2000 537
Truss Base Truss Angle Hanger Truss Base

: Code A Wrlght
‘ g FWB-12 1218 X
: MwWB-12 1200 8.1
Corln A Wright
FWBH - 914 8.5
FWB1 .. 762 70 s
FWEB6 810 6.5 Code A wieigr®
MWAQ - 000 18 W21 2100 8.0
WS 18 16 A0

MWEE 7600 a1

Hinh 2.62. Cdc chi tiét trong ho gido dinh hinh ( fiéj)'!heo)l
Ghi chii: Giét thiéu bo-gido dinh hinh HT 101-HT 108
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H? 101 Varicol Frome

~ .
HY (D1 A Yerticd frome

2]

HT 102 Veniicol frome 1

— -
HT 106 Yestico] Frame

128

r—--'l:'lg

'y

- .
g q T -.';-1—. :
» -
g & 8 8 B’
5 sJ: l Aj - _I ’
g e
.~ .- PP ek v et anwt e e e '. e, L
HY Iﬁ4 \';erﬂccl Frome RS "H“'lrllrl'r:Varﬂctl Frama 1| ( HY 1% Yesticol Frome
A V . . 762 - 781
':\z'L Code A B C D §"L s : ;gL
T CHTIGA  7e2 4300 e 152 T I T
HY 1044, 762 1524 fl‘_zl? 153 @ ' @ B
< @ HIWMB 767 im® 914 153 = 3 ; 5 g
HINMG 742 %14 610 152 e : ; =
l_ HII4D 762 490 280 58 L : -L
. WTIOAE 762 3000 19 62 : 4 S 1\
LT i J 1 )R »
-
H!

~— )
HT 107 Lackdar Typa Frama ]

{ R ™
HT 106 L.oadar Typa Frame " |

[ HT 109 Adsting Frame

1210
3 : T 1215 | & - aveed B
~ " b ln , 1
: : H EEA 1:
) o T
-
g pill -
"-L- .LI £ 8
3 ' - L
[N RN - ) S . st
s = - Ty = - - " T D
. H[IlDIllAt;u:!‘ngFﬂ':hu HT 301 Crgss Brace
o . Code length (i) HiH} &
[E2TY HT 3HA ooy 1213 2198
e HISHE 1629 $14 2048
g = HIIC W 60 19
gyl [N Ol R 86 wsd |
— A HIa0IE e (2% 1724
: - HIMHE 219 8107 1383
o HaG 129 0 1281
HEIH 2100 1219 2428

A, -

2.3.4.2. Gian gido thép dng

1) Gidio tru thép éng-

3 o 7 .«\ Kich diu
~J hﬁ' —» PALD75m
\ . ~» PAL 4,0m

2

— Ongndi

—» PAL 1,5m

—+ Kich chan

Hinh 2.63. Phoi cdnh gido try thép
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2) Gian gido thép ong c& dinh

Bang 2.17. Quy cach céc Ong thép (duong kinh 48mm, day 3,5mm)

— TUONG. DANG, XAY
ol

VAN TRONG,

THANH

CHONG

ot Ty
GIONG NGANG /-

;\mﬁm BoS ,
b ‘ BIRt

% rg_fmmucmﬂn .
“ L LU ANTOAN

gt
T L KEP GI VAN CHAN
D vancHaw

xich vit

Hinh 2.64. Cdiu tao gian gido thép 6ng c6' dinh

R=h

|

|.
'COC GIT THANG :U

Dai (m) 1 1,5 2 3 4 5 6
Tronglugng | 2,63 | 395 5,26 789 | 1052 13,15 15,78
3) Gidn gido thép di dong
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Hinh 2.65. Cdu 1ao gido thép ong di dong




4) Gian gido khung thép ong tiéu chudn

DoAR NOTONG DAL 150MM
/_- HAN ¥AO DINE GLLO
©0 LS cA1cAGT

VAN CHAN

K

Y'Y ‘1 " E 9
COTGIAO TIEVCRUAN :

DAL [090, 2000, 3000 < ‘ 4 : . )
’ e 4 i o Y ) .

-———

SAN COHG TAC —-] b . .
b, . . S | 010G Dog
GIONG a1 - - : . /1 pArison, 2500

o

L

- S
b/ (1. be ' iﬁ
GIONG NGANG DAI 1210 —| L g i F
. = T4 ; ¥
’ " <<
<2

CHAN GLO e
Gg ¢o1d chrcnor o, b I :

Hinh 2.66. Cdix tao gido khung thép 6ng tiéu chudn

GTAO NG THEU CHUAN

GIORG NOARG CO BANNGT
HAN TAIDAU MET

L)

GIONG DOC CO AN NOT
AR YAC AU MUT

Hinh 2.67. Chi tiét lien ket trong hé gido khung thép ng tiéu chudn
5) Gian gido thép éng nhé ra ngodi

q

ab wrchw n

QULO SXe

Tt CRUAN
- Hinh 2.68. Gian gido thép
S~ Sng nhd ra ngodi

|—ario dne v caudre

coi'cndm .r.
pifucabye puoe |+ |-t naohrcor Tenm

ad
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Céc chi tiét 14p rép gian gido thép Sng:

KHOANSL GNG G10NG NGANG

g KHOA NOL GIANG CHEO
vAO 6NG DING

- VAQ.ONG BUNG

| 'Hinh 2.69. Chi tiét lién két gian gido thép 6ng
6) Gidio chéng vdn khudn san bing 6ng thép -

LIS S IV, 777 T,
KICH YiT Y : -

GIANG

[43: (1]

' GIONG NGANG i

KE® ONG gL
GLio ONG
M.N—DE X 7

Hinh 2.70. Gian gido béng thép ong
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2.3.5. On dmh cho gian gido

- Dé dém bao an toan kh1 thi cong x4y 1ip cong trinh, yéu cdu gian gido phai duge chic
chén. Mu6n vay,. ngay tlr khau thiét k& va khi lap dung, cong tic én dinh cho gian gido
_phal tinh toan cﬁn than.”

-Gian gido mudn én dinh, phal thuc hign én dinh cho timg khung gléo va 6n dinh cho
todn bo glén gido. vé nguyén: tac phéi tao ra duoc nhitng miéng cing cuc bo va nhiing
miéng cing téng thé.

Ngodi ra, tém dém chén gido noi ti€p xic vérl mat daft phai chﬁ ¥ tranh Itin léch hodc
lin khong déu gay mat 6n dinh cho hé gido.

Sau day trinh bay mOt 88 cach 6n dinh (tao ra céc mléng cumg) khi thiét k& bién phdp
cling nhu khi thi cong 1ip dung gian- gido trén cong trudng xay dung.

1) Ldp cdc thanh gidng chéo ciia timg khung gito d¢€ giit én dinh

—f £

Hinh 2.71. Ldp gidng chéo va cdc bg phdn ciia khung gido thép
2) Ldp cdc thanh giding chéo trén cdc khung gido d¥ giit on dinh
a) On dinh gian gicio khi ké thdng xudng nén ddt

a:ANocmio ¢ KHUNG OlAO : ) / W2 Wi " “

)

X

XX

ot |

3

>4
hY

Z

AT

Hinh 2.72. Hé gidng cdc khung gido ke tryc tiép vao nén ddt
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- - . KelOANG CdCH -
y ‘ ."b TIRYGIO

- ‘audrocriNoide

T-vinpkm D ulgmum\mhtmuuo

Hinh 2.73. H¢ gidng gian gido bdng 6ng thép ké truc tiép vao nén ddt

»

ke LU CHE AN TOAN .

Hinh 2.74. Cdch neo bugc hé gian gido

b) On dinh gian gi&o khi ké vao gian ¢éng xon

Hinh 2.75. 5n.dink gian gido trén gian cong xon
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¢) On dinh gian gido khi lién két vao cdc ddm cong xon:

LU0 ANTOAN
i

=71 TS

7

N N
e //\/{;ac,,ﬂoz\// sisld
_.G,/A_mcmmoi . J q

Hinh 2.76. On d,inh' gian gido trén cdc ddm cong xon
3. Phuong phdp c6 dinh gian gido vao két cdu cong trinh d€ giit on dinh:

a) C6 dinh gian gido véi tudmg:

Gng thép , Thép 8 lien- - €

ket vdi chi
phia rong nfid {i&t chon sén |
Khoa .
Thanh gido A1
tamn ¢ cho’rg
vao tuang

"pam g8

Hinh 2.77. C6 dinh gido vao twong
a} Bang 16 xuyén qua ttdng; b) Bang méc chon vdo niong

b} Cé dinh gian gido vdi tuomg qua 16 cita:

il

(g thep qua cita

NN

Khda

hﬁ'—“'T

Phin lign ket voi hg gido

RN

Hinh 2.78. C&'dinh gido qua 16 cita
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¢) C& dinh gian gido véi cot:

. Thép lish kel -
b veiopt

LAl Phfinlien ket

Vel 1 o

~ Knéa:

[|~ | Phén lién k&t

1'/‘ v6i h gido \1

\

" Hinh 2.79. C& dinh gido véi cét
a)Qua l cot; b) Qua 2 cot.

4. Chi tiét c6 dinh khung gido véi két cdu
ay Cé dinh khung gido véi tuong

AN\

[

Hinh 2.80. Chi tiét ¢6 dinh khung gido véi tuong
b) Chi tiét ndm trong tudng

ﬂﬁb
. "
o ¢
. < =
@[_ \ ] iy gl]]]l[l] i
10) 1351  Chidu day két cdu 140 |
1 1 T 1

300

. Bu léng M12
LdmociEngdo | / >209
_1

Hinh 2.81.-Chi tiét ndm trong tuong



2.4. NHONG YRU CAU CU THE VE GIAN GIAO
2.4.1. Vat liéu lam gian giao
1) Vit liéu go ding lim gian gido
- Cot chéng gian gido dé cOng nhan ding lé_mi viéc, dugc-diing gd tir nhém VI tr
xuéng va khong cong: P6i véi nhiing cong trinh cdn c6 nhiing cot chdng gian gido cao
dén 30m, duge ding g6 nhém V.
- Nhitng c#u kién clia gidn gido sit dung nhiéu 14n (géng cdt, cot ChOng ]uan luu.. ).
“cin phai 1am tir gd x& nhém IT*.
- 2) Vit liéu thép dung lam gian gido
- Thép 1am vén khuon, gian gido phai thoi mén nhiing yéu cdu;

.- D6i véi nhithg thanh phan chiu tdi cha gian gido va c4c phy kién lién két (nhu ddm
dd, cot chong, thanh gidng), ciling nhu cdc chi tiét khic, phai ding thép c6 mic da duge
- x4c dinh trong thi€t k& gian gido. Néu trong thiét k€ thi€u sy chi din thi ding thép c6 mic
khong dudi CT3, phi hop véi céc tiéu chuén cha F'OCT (thép cdc bon phdm chat thudng).

- D6i v6i c4c thanh phin gian gido khong chiju lyc tinh todn, ding thép CTO hay cic
loa1 thép khdc cé méc twrong duong; _
- Véi cac phu kién lién k&t (moéc kep dan héi) c6 thé dl‘mg thép 651" va 551"C

- C4c loai cot diéu chinh chiéu cao, gong cot v.v... c6 thé 1am bing thép cudng dﬁ cao
nhung phai phil hop véi céc chi tiéu kinh t€ - k¥ thuat. :
3) Cdc vdt liéu khdc dang lam gian gido

. Cc vat liéu méi khdc, diing 1am gidn gido cdn phai dugc xem xét qua nghién ciu 1§
thuyét va thuc nghiém; tinh chét cia chdng phai dép dng cdc nhu cdu k§ thuat.

2.4.2. Gia cong va két cau gian gido

1. K&t c4u gian gido phai dim bio do 6n dinh, do cting, do bén; hinh dang, kich thuéc
theo diing ban vé& thiét k&; bing phéng, 14p nhanh, thdo d&, khong lam hu hai-vin khuon
v khong tic dong dén be tong; khong gay khé khan khi 1dp c6t thép, khi d6 va ddm
bé tong. Ngodi ra, cin dim bao s dung dugc nhiéu 14n. '

2. Tuy theo tiing b phan vi tri cong trinh, két cfiu gian gido phai ddm dém bao dugc
céc quy dinh duéi day:

- Két céu gidn gido ding d€ chong do van khuon clia cdc tdm san va chong db van
khuén clia cdc bo phan khac clia cong trinh nhiéu ting phai dam bao diéu kién c6 thé thdo
d@ timg phdn va di chuyén ddn ddn theo qué trinh ninh két cia bé tong va d6 bé tong.

- Try chong dé d& gian gido nén dit trén cdc hop cét, ném, bg, kich... dé thdo d& dugc
d& dang.

301



- Tru' chéng cﬁg- gianigido phai ¢6 nhiing thanh ngang va chéo gidng nhau, theo mang
tam.gidc, dé chio gidn gide c6 mot 4o cing can thiét va khong bi biéh déi hinh hoc.

2.4.3. Lap dung glan gido

Lép dung gxan gido cong ou don.gian hon ﬂhléu 50 vOi. lap dtmg gian gido lp ghép tir
cfu kién rdi, chifa dinh hinh, Véi gian gido lap_gh_e_p tir.clu kién rdi, Khong nhiing cin
phéi chﬁ ¥ trong qué trinh B dun'g' ma ngéy ci trong qué trinh dé'bé tong vin phai theo

Khi 13p du'ng gian gido cOng cy, dau tién phal kiéin tra céc gifing ch6ng, xem ¢6 dam
bao chift lugng yéu cdu hay khong; klém tra céc mdi han, mifc do cong vénh, bién hinh;

Kiém tra chc méc lien ket v.v..

Khi ding gian gido coéng cu, cin nghié_n: ciu sir dljng sao cho phit hgp véi chiing loai
két cdu. Cén nim dugc céch thao tdc dé 1ap dung dn dinh cho hg gian gifo. Lam xong
dén dau phai kiém tra chic chin dén d6 ri méi ticp tuc lip ghép phdn k€ ti€p. Viee 1dp
dung gian gido phai theo céc yéu ciu nhur sau:

1) Van 'éhuyén cdc bo phan: 7'

- Vin chuyén truc lén ha xuéng phal nhe nhang, tranh va cham, x0 day lam cho g:an
gido bi bién dang, ' ' '

- Van chuyén hay 14p dung gnén gido trén khoi be. tong di d6 xong pha: duoge cén bo
Ki thuat phu tréch cong trudng dong ¥.

2) Tru chéng clia gidn gido phdi tua trén nén vimg chic, khong truet. Dién tich mat
cét ngang clia tru chong (hay tdm ké) phdi di rong khi d8 bé téng, két ciu chéng d&
khéng bi liin qu4 tri s6 cho phép.

3) Véi nhiing bo phan chit yéu clia gian gido (hu cot, ddm chinh...), nén han ché
diing cdc thanh néi. C4c mdi ndi khong duge nim trén chng mot mat c4t ngang va nén
b6 tri & chd chiu lyc nhé..

Trén ddu cot, khong duoc dit trqc ti€p moi nGi d6i ddu cha hai ddm ma phai diing gb
dem hay xa ngang dé chong dd. V6i cot cao trén 3m, néu ghép boi nhitng thanh gé ndi
d6i ddu, & chd noi phai ding thanh nep va bit chit bing bulong, Véi cot dusi 3m, néu
néi d6i ddu c6 thé ding dinh diava g6 6p hai bén ché néi.

Téng dién tich mit cat ngang cha hai thanh nep phax 16n ho‘n dién tich mit cit ngang
ciia thanh dugc néi. '
~ 4) Phuong phép Yp ghép gian gido phdi ddm bao nguyen tic don gidn va dé thdo; bo
phan ndo cén thdo trudc khong bi phu thuge vdo b phan phai théo sau.
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~ 5) Gian gido, néu ¢6.diéu kién, nén ghép thhnh. ming ving chic rdi'méi dung len.
6) Khi glan gido da dung xong, cén phal kiém tra va nghlém thu, dya theo:

- DO chinh xdc ciia cdc b phan dat sin;
- Su viing chac clia gmn gido (chi.y cdc ch6 ndi, ché tua).

7 Kiém tra do chinh x4c & nhiing bo phan cha van khuoén phai ti€n-hanh bang méy
tric dac hay biing nhiing dung cu khdc, nhu day doi, thuéc v.v... Khi ki€m tra, phai c6
~ nhitng phuong tién cén thiét dé cé thé k&t luan duogc vé do chinh xdc clia vdn khudn theo
‘hinh déng, kich thu’érc va vi tri.

8) Sai léch cho phép vé kich thudc vi tr cia gian gido di dung xong khﬁng dugc vuort
qué nhiing tri s6-ghi & bang 1.19.

Ngoai nhiing phén néu trén, trong qué trinh d be tong, phai cé ngudi thudng truc
lam nhiém vu:

- Kiém tra gian gido chéng d& xem c6 bj bién dang hay khong;
- Kiém tra céc hé théng thanh giding, gong ...

- Kiém tra méi quan hé véi cic cﬁng t4c khic cé anh hudng t&i chat lugng vdn Khuodn
(chat tai trén van khuon, va cham vao vin khuon...).

2.4.4, Van chuyén va bao quan gian gido
1) Vin chuyén

Sau khi gia cong hodc sira chita xoﬁg, gian gido duge van chuyén dén ché 1ap bing
thii céng hoic co gidi. Khi van chuyén, cén chii y:

- X&p vh d& phai hét siic nhe nhang, trdnh va cham. Phai x&p va d& diing quy trinh k§
- thuat, khong dé lung tung chodn nhiéu ché, hodc 13m hir hong.

- Khi di chuyén bing cén truc, phéi budc chéc chan, dé phong roi, nang 1én ha xuéng
nhe nhang, tranh va cham.

2) Bdo qudn
Gian gido muén st dung dwge nhiéu 14n, cdn dam bao duge cdc yéu cu:

- Phai stt dung g mot céch tiét kiém va hop 1, trénh cua, cit wy tién, nhat 1a gb c6
kich thudc 16n;

- Thu héi hét nhitng v4t liéu 1am gidn gido tai hién trudng, slta chita, phan loai theo
tiing quy cdch dé ding vao céng viéc tiép theo;

- Gian gido bing gb phai x&p theo ding quy céch tai noi quy dinh.
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~Khi st dung- glan sgléo. cong cu, phai thu'c hién quy trinh: hmfmg dan sir dung cho
timg loai; :

- Sau méi 14n:sir dung, trude-khi nhép.kho, cdc. phu kign phal dugc kiém: tra, sita chita,

“1am sach, boi ddu md-bdo quan, phan loai, xép ding-ndi quy dinh; khikhong c6 diéu

kien nhap kho do yéu cdu thi céng hén tuc phai kiém tra, sita chita; bdi ddu m& thudng

- xuyén trong qud frinh sit dung; -

- San khi thi cong xong cﬁng trinh, céc phu kién phal dlr(ic kiém ke, tip trung toan bo
- dé bao dirong, phan loa1 va X&p kho, c6 ngudi chuyén tréich béo quan;

- Cdc phu kién, sau khi kiém ké phat hién thay hu hong pha1 duoc sia chita kip thoi.

Néu hir hong nang phél duge xir 1i.
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~Phin TII
| - KI THUAT AN TOAN LAO PONG
TRONG CONG TAC VAN KHUON, GIAN GIAO

3.1 TAI NAN LAO DONG KHI THI CGNG VAN KHUON, GIAN GIAO

Mot dac di€m ciia cbng trinh x&y dung 13 c6ng trinh phét trién theo ca chidu dai va
chiéu cao, vi tri:1am viéc-chia cong nhan luon thay ddi, viec thuc hign cdc bi¢n phép an
toan lao dongbi han ché rﬁt nhiéu.

Theo phan tich cdc tai nan lao dong trong x4y dyng thi tai nan nga cao chiém ty 1¢
cao nhét so véi cdc tai nan lac dong khic, déng thoi ngd cao véi hau qua trim trong,
chét ngudi cling chiém ty lé cao nhat “Tai nan lao dong do ngd cao rat da dang, qua
nghién ciu, dic két it kinh nghlém c6 thé thay tai nan lao dong loai nay xay ra trong
Céc trudng’ hdp sau:

- Ngi cao xay ra ta1 cic vi tri: kh1 cong nhan lam vige (trén glan giéo trén co'p pha);

nga khi diing 1am viéc trén thang; ngé khi sin thao tdc bic tam bi d6 giy; ngi khi lam
viéc & vi'trf chénh vénh, nguy hiém khong deo day an todn; -
- Ngi cao xay ra nhiéu nhat khi cong nhan 1am viéc tai nhimg vi tri xung quanh chu
vi clia cong triinh, trén nhitng bo phan két cAu nho ra ngodi cong trinh (mdi dua, cong Xon,
lan can, hanh lang...); nga khi ghép van khuén va gian gido trén mai, nhét 12 nhung madi
c6 do déc lén;

- Tai nan lao dong ngi cac xdy ra & 14t ca cdc dang cong téc khi thi cong trén cao nhu
cong téc 13p dyng va théo d gian gido, van khuon; khi van chuyén védn khuon, gian gido
trén cao...; ‘

Nga cao khong chi x4y ra trén cdc cong trinh 16n, cao tdng, thi cong tap trung ma con
XAy ra trén cdc cong trinh nho, thép ting, thi cong phan tén. Theo théng ké thi tai nan
lao dong ngd cao & cdc cao do khdc nhau nhy sau: dusi 5m 1a 23,4%; 5 dén 10m la
25,8%; trén 10m la 51 6%.

3.2, NGUYEN NHAN CHINH GAY TAI NAN NGA CAO

Trudng hop ngd cao xay ra thudng xuyén va rit da dang, mot truong hop cu thé ¢6
thé do nhiéu nguyén nhan. Nghién citu va phén tich cdc nguyén nhan tai nan lao dong
ngd cao ngudi ta thdy c6 hai nguyén nhén chinh sau:
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3.2.1. Nguyén nhan thuoc vé cong tic td chirc _

- B6 tri cong nhan khong di diéu kién 1am viéc trén cao, stc khoe khong dam bao
(phu nit ¢6 thai; ngudi-c6 bénh tim, huyet 4p, tai diéc, mét kém...); cong nhan chua duge
hudn luyén vé chuyén mon vi an todn lao ddng dﬁn dén vi pham quy trinh’k§ thudt, ky
luat lac-ddng va ndi quy an toan:lao dong;

- Thi€u ki€m tra, gidm sdt thudng xuyén dé phat hién, ngan chin va khic phuc kip
thdi c4c hién tuong lamy viéc trén cao thi€u an toan;

- Thi&u céc phuong tién bao vé c4 nhan nh gidy chéng truot, ddy an toan...

3.2.2, Nguyén nhin thuidc vé'k§ thuat an toan

a) Don vi thi cong khong sir dung cdc phuong tién 1am viée trén cao nhu thang, gian
gido dé tao ra chd 1am viéc vA di lai an toan cho cﬁng nhan trong qué trinh thi cﬁng &
trén cao.

b) Don vi thi cong c6 st dung céc phuong tién lam viéc trén cao nhu‘ng khéng dam
bao céc yéu cfu an toan nén giy ra sy ¢6 tai nan, do nhiing sai st d& vi pham thuge cdc
khau dusi day: _ :

- Nguyén nhéan do sai sét trong khau thiét. ké xdc dinh so d tinh va tai trong tic
dung lén vén khuon, gian gido khong ding v6i diéu kién thi cﬁng thuc t€. Céc chi tiét
c4u tao va lién két khong di kha néng chiu lyc;

- Sai s6t do gia cong ch& tao: vat lieu sir dung kém chét lugng (gay nit, cong vénh,
~ mot gi...); gia cong khong.chinh xéc theo ban vé thlét ké; lién két han néi khong dam
béao chat lugng;

- Sai s6t trong 1ip dung, théo da: glfm gido dit nghiéng gdy léch tAm, nén ndi lyc cia
céc cong cu thi cong khi 1am viéc khéng ding véi ndi lyc tinh todn trong thi€t ké; khong
b6 tri d0 vA diing vi tri cdc diém neo gian gido vio cong trink; gian gido dat trén nén dat
y&u gay ra lin; khi 1dp dung gian guio cong nhan khong deo day an toan, vi pham trinsh
tu 1ap dit va thdo d;

- - Sai s6t khi sir dung gidn gléo chat vat liéu qué nhiéu tai mét vi tri, tap trung dong
ngudi trén san thao tic gy qud tdi; khong thudng xuyén kiém tra finh trang cha céc
phuong tién dé c6 bién phép thay th€, sita chifa kip thoi céc bo phan da hu hong.

Ngodi ra nhifng gidn gido khong 1p lan can an toan cho san céng téc, khong lép thang
1én xubng giita cdc dot san thao tdc... ciing la cic nguyén nhan dé gy mat an toan.

33, BIEN PHAP K¥ THUAT PHONG NGUA CHUNG VA CAC PHU’ONG TIEN
KY THUAT BAO VE KHI LAM VIEC TREN CAO

3.3.1. Céc bién phap chung phong ngira nga cao
1. Bién phdp t6 chitc
a) Yéu cdu chung d6i véi ngudi lam vige trén cao
T4t cA moi ngudi khi 1am viéc trén cao phai dép ung ddy dii cdc yéu clu sau:

- Tuéi, sic khod: tmdi tix 18 trd 1én va cé gidy chiing nhan dém bao sic khoé dé 1am
viéc do co quan y t&€ cdp; dinh ky hing nam phéi dugc kiém tra sitc Khoé it nhét mot
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1dn; phuy nit ¢6 thal, ngu’m c6 bénh tim, huyét ép, tai di€o, mit kém khong dugc lam wec
trén cao;

- Co gidy chiing nhan da hoc va klém tra dat yéu cau vé an toan lao dong do Gidm
doc do‘n vi x:&c nhan;

-ba duorc trang b1 ddy di cdc’ phuomg tlén bao v¢ cd nhan phit hop véi diéu kién lam
v1éc theo ché do quy dmh (day an toan, mfi bao hg, glay khong truot, guén 4o bao ho.. )

Hinh 3.2. T}dhg bi phuong tién hdo vé cd nhdn cho nguoi lao dong

- Tuyét d6i chdp hanh ky luat lao dong, ndi quy an toan lam viéc trén cao nhu nhat
thi€t phai deo day an toan tai nhiing noi da quy dinh; vigc di, 1ai, di chuyén chd lam viéc
phai thie hién ding noi, ding tuyén quy dinh, ‘c&im leo tréo Ién xuéng cdc tng; cdm doa
‘nghich, leo tréo qua lan can an toan; khi lam vige khong dugc di dép khong c6 quai héu,
di guéc; frude va trong qué trinh lam viéc khong duge néng rruou, bia, it thudc 14 va sit
dung cic chdt kich thich khéc...; ¢cong nhan phai c6 tii cd nhan dung dung cu d6 nghé,
cdm witt, ném dung cu d6 nghé holic cdc vat tir trén cao xudng; lic ti troi, lic mua to,

‘ g;éng bio, hoac c6 gié manh tix cﬁp 5 tr& 1én, khong dugc 1am viéc trén gidn gido cao.

Hinh 3.1. Yéu cdu véi nguoi lam viée trén cao
a) Phdi deo ddy an toan khi lam viéc trén cao;

b) Phdi che chdn 18 cita tuong ngodi dé phong ngd cao
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BYThte hién gidm sdt, kiém tra an todn khi thi céng trén cao
- Céc cén:bd chi dgo,thi cong, cén by chuyén trich:an todn lao dong c6 trdch nhiém
thudng xuyen.gidm sat; kiém tra, tinkt hinf an‘toan lao dong d6l.v6i nhiing cong viéc lam
dtrén-cao dé phat hién, ngin chén kip thai nhﬁ‘ng hién tugng thi€u an toan lao ddhg.
| Héng ngay, trudc khi lam viée phal klém lra an toan vi trf Jam vigc, kiém tra tinh trang
gian gido, san thao ;éc thang, lan can an toan va ¢dc phuorng tién 1am v1ec trén cao khéc.

- Phai huéng déin, kiém. tra vj tri va-cdch miéc khod day an toan cho cong nhén khi sit
dung, K:i,ém' tra'vi¢e st diing- ddng' cde phuong tién bae vé cd nhan (diy an tean, mi,
gidy va quén 4o bao hé lao dorig). Khi kiém tra hoic trong qu4 trinh-1am viéc phét hién
thdy cé tinh trang hu hong c6 thé gay nguy hiém, phai nglng ngay cong viéc va tién
hanh khic phuc, silta- chita, Sau khi thdy di ddm béo an todn méi cho tlep tuc 1am viée.

- Thudmg xuyén theo ddi, nhic nho cong nhan chép hanh diing dén ky luat lao. dOng va
161 quy an toan lao déng khi thi cong trén cao. Trudng hop di nhic nh& mi cong nhan
vin ti€p tuc vi pham no6i quy an toan lao dong thi phai cho hoc tap vA st hach lai vé an
~ toan lao dong, hodc xit 1y k¥ luat nhvr phé binh, canh cdo, chuyén sang 1am cong téc lao
dong gian don, & dudi thap.

2. Bi¢n Phdp &y thudt

a) Yéu cdu Lhung kht lam vide trén cao

. - Céc bién phap an toan, phong nglra nga cao phai dugc nghlén citu dé xuft tru()'c khi
thi cong. Khi 14p bién phép thi cong déng thdi phai 1ap luon bién phdp k§ thuét an toan.
D61 v6i nhitng cong viéc 1am & trén cao phéi st dung céc loai gian gido, dé tao ra chd
lam viéc cho cong nhan. Tuy theo dang cong viéc va dd cao ma chon loai gian gido cho
phit hop. Noi nao khong sit dung dugc gian gido, san thao tic hodic trén san khong cé'lan
can an toan thi cong nhin phai dugc trang bi ddy an to%m;'

- Phéi c6 cdu thang dé cong nhan di lai, 1én xudng c4c ting nha v 1én cédc tng gian
gido, hodc phai bic cic thang tam vitng chéc, c¢fm leo treo dé 1én xubng céc tdng. Bién
phép 8t nhat 1a thl cong tdng nao thi thi cong ludn cdu thang tﬂng do;

- BS tri cong viéc cho cong nhan hop 1y, sao cho cong nhan khong phai di chuyén, di
lai nhiéu 14n trong mot ca 1am viec;

- Day an todn ciing nhu cdc doan day n6idai thém trude khi sit dung phai duge thir
nghiém d¢ bén Vvdi tai trong 300daN trong thdi gain 5 phit, néu dém bao an todn méi
phét cho ¢éng nhan.: Dinh ky 6 théng hoic khi c6 nghl ngd vé phdm chét phai thu lai v6i
tai trong trén;

- Mat sn cong tdc khong dugc tron, trugt, n€u mit san 1a kim loai (thép, ton) phéi c6
gin tao nhdm dé chéng tron, truot. Tit ca céc 16 thing trén sin phai dugc che day hodc
c6 lan can bao vé&;
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- Ban dém, lic t(’in troi ché lam- v1éc va 16i di lai phal dam bao chitu sdng ddy di;

- Tuyét déi cAm bic san thao tdc len céc b6 phan ké d& tam (thing phuy, chéng
gach...) hoiic g4 dat 1én cdc bo phan cong trinh khong 6n-dinh viing chic.

b)Yéu. cau chung doi vdi cdc phuong tren lam viée trén cao

- Bién phép co ban nhat dé phong ngia tai nan ngi cao 13 phai trang bi gian gido
(thang, gido cao, gléo ghé, gido treo, chdi nang, san trco.. .) dé tao ra ché 1am vigc va cic
phuong tién khéc dé-ddm bao cho cong nhén thao tic va di lai & trén cao thuan ti¢n va
an toan;

- Dé dam bao an todn vA tiét kiém, trong x4y dung chi nén sk dung cd¢ loax gian gido
ché tao sén theo thi¢t k& dién hinh. Néu cdn ché tao céc loai gian gido theo thi€t k& riéng
thi cdc bén v& thiét k& v ban thuy€t minh tinh todn phai dugc duyét.

3.3.2. Cic phuong tién k§ thuat bdo vé khi lam vice trén cao

Céc phuong tién k§ thuat bao vé trén cao gom nhiéu loai nhw: gidn gido (gido cao,
gido ghé&, gido treo, choi nang...); thang; san thao thc; lan can an toan; hé théng chéng
sét. Céc phuong tién k§ thuat ndy phai ddp ing cdc yéu cdu an toan sau:

- C4c bo phan cba gian gido nhu khung, c6t, day treo, d3 ngang, da doc, cdc chd lién
ket phal bén chic. Két cfu tdng thé phai ddm bao d¢ ciing va én dinh khfmg glan trong
qué trinh 14p du'ng cfing nhu khi st dung; :

_ San thao tdc phai vitng chéc, khong tron, trugt, khe hd gilta céc vén san khﬁng
duge vuot qui 10mm. San thao tic & do cao 1,5m trd 1én so véi nén,, sin phai co lan
can an toan; :

- Lan can an todn phai ¢ chiéu cao t6i thiéu 1m so v6i mét san, cé it nhét 2 thanh
ngang dé phong ngira ngudi ngd cao;

- Phai c6 thang Ién xudng gilia cdc tdng (d6i véi gian gifo cao va gian gido trco) Néu
chiéu cao clia gidn gido duéi 12m c6 thé sit dung thang tua ho#c thang treo dé len
xudng. Néu tdng chiéu cao 16n hon.12m thi phai c6 16ng clu thang riéng;

- Phéi c6 hé théng chdng sét ddi véi gido cao. Gido cao lam biing kim loai nhat thi€t
phai c6 he théng chong sét riéng.

3.3.3. Quy dinh an toan khi sir dung gian gido

Khi sir dung gian gido phai tuan thit nghiém ngat cdc quy dinh sau:

- Tét cA vat tw, cfu kién va thiét bi ding dé 1ap dit gian gido phai pht hop véi ndi
dung cha tiéu chuﬁn TCXDVN 296 : 2004 v nhiing diéu kién thuc t€ duge chdp nhén.

- Nhiing noi c¢6 nhitng diéu kién bat thudng nhu: dudng day dién, vat can tré gido di

chuyén’ hoc thiét bj khic hoat dong gan gidn gido, v.v... can dit bién canh bdo hay hang
réo b4o vé dé dim bdo an toan cho ngudi sty dung. :
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- Ddi v6i gidn gido treo, chi cho phép nhiing ngudi dirge dao tao vé van hanh, sir dyng
va kiém tra gian gido treo dugc didu khién'hoat doéng gidn gido treo. Phéi bdo dam an
_toan pbéng 101 nga v@i yéu céu it hbdt 1a mot day treo ¢8 dinh méc vao ngoi hay day thit
Iung mCu cOng nhan va day dung cu.

- Thlét k¢, 1dp dyng va di chuyén cdc gian gléo phai cé. sy glz’tm st chat ché cua
chuyén gia k§ thuat.
- Céc ting gido (san cong tdc) ding véi gian gido, phai phit hop véi cdc quy dmh vé
san céng tac.
- - Dung cu va vat liéu dat trén gian gido, phéi cé bién phip dam béo ngan ché khong
dé chiing roi ra khéi san cong tdc.

- T4t ca céc bo phan clia. gian gido nhu chét, dal phu klén, cép thép, ddin coOng xon va
llen keét phai dugc bao quén trong diéu kién 1am viéc t6t, nguyén dang vi phéi kiém tra
truéc méi khi 1ap dung va dinh k¥ sau d6.

- Dung cu chdng roi ngd va thodt hiém khong duge sir dung dé dd ngudi va vat lieu
khilam viéc binh thudng. . .

- Khi sit dyng gian gido hai diém treo, d nghiéng giita hai ddu sin cong téc phai giéi
han trong pham vi 1/12 theo chiéu dai. : :

'34. BIEN PHAP KY THUAT CU THE PHONG NGUA NGA CAO TRONG THI
CONG VAN KHUON, GIAN GIAO

3.4.1. Cong tac xép d6, van chuyén van khuon, gian gido
a) Sw dyung cdn truc dé xép dé, vin ch;fyé‘}z

Cong viéc lap dat va thdo d& bing cdn truc phai do nhiing cong nhén lanh nghé thyc
hién dudi sy huéng din va gidm sdt clia cdc d6c cong c6 di trinh d6 va kinh nghiém.
Phai tuan thé chit ch& cdc chi dinh cha nha san xudt.

Cém ngudi ngoi trén hang khi thuc hién cong viec cdu hang.

b) Sit dung thang mdy dé xép dé, van chuyén vin khuén, gian gido

M6i nguy hi€m chinh cha co cu ndy 1a ngd xuéng giéng thang tir san chd; bi thang
hay b6 phén chuyén dong khic va dung vio; hoidc bi van khuén, gidn gido ti trén thang
roi vao ddu. Khi van chuyén; ban nang phai dé sit v6i mat san dé cong nhan ra 18y dé
dang, lic dimg ban nang phai ngang v6i san nhan hang. Cong nhan diing trén san 14y

vén Khuon, gian gido & ddu ban.ning phai deo day an todn. C4m ding bin nang vin
khuon, gian gido dé dua cbng nhan lén Xudng.

c¢) Dudng holic cdu cho cong nhan vén chuyén vin khuén, glhn gido 1én cao khong
duge d6c qué 30° va phai cé bac 1én xudng.
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Hmh 3. 3 Nhu‘ng d‘:eu cdm va chi y khi xép déva vdn chuyén hdng
a) Phdi ddm bdo khodng cdch an toan dén dtrcmg ddy tdi dién trén khdng, b) Cdm tré ngudi lén
cao bdng cdn truc; c) Cdn nguoi du'ng dvdi vin khudn hay gian gido khi dang edu chuyén;
d) Khéng dutge treo budc hang cdu thd; e) Phdi nhdc hang lén cao t6i thidu 0,.5m trén cdc vdt
cdu trude khi chuyén hang theo phuong ngang; f) Phdi siz dung ddy cdp phi hop voi tdi trong.

3.4.2. K§ thuat sir dung thang cong cu trong bo van khuén, gian gido

Thang cong cu thuong duoc ché tao biing tre, g, nhém hoiic bing kim loai khdc, dé
ki€m v gi4 thanh ha, cdc han ch€ clia né dé dang bi bd qua. Vi vay nhiéu cong nhén bi
chét va bi chéin thuong nang khi sit dung céc logi thang nay.

1) Nhiing mdt han ché khi sit dung thang cong cu

- Chi cho phép tﬁ‘ng ngudi ién hoéc xudng thang;

- Chi mot ngucl du'Uc {am viéc trén thang;

- Néu ddu thang khong dugc gifing chic thi phéi c6 hai cong nhan cling 1am viéc: mot
ngu(n 1am viéc trén thang vA mOt ngudi gitt chéan thang;

- Viéc mang céc thiét bi hoéc vat dung khéc lén thang 1a r4t khé khan va nguy hiém,
hon nita tdi trong phai rdt han ché;

- Han ché viéc di chuyén; '

- Phéi dat va tya thang & vi trf v bé mat chéc chén;

- Han ché& vé d¢ cao khi sit dung.
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a) BE
_ Hinki3.4. Chii § khi svt dung thang
. a) Néu chan thang khong viing chdc, phdi ¢6 ngisi giit chan thang,
h) Phat 1t hai cor thang vc)o diémtya, khong ti bang bdc thang

2) Bmic chat thang
Da s6 tai na_n XAy ra 1 do thang bj trugt trén nén hodc phén twa. Vi vay thang phai
duogc dat trén nén chic chdn, néu nén.ddt x6p hiy sit dung vén dé ke. -

. Phédn dau thang phai dugc tua vao bé mat chéc chin, c6 kha ning chiu tai t6t, néu

khong thi phéi c6 them gdi d& thang Nén gidng hoiic budc ddu thang hoic ¢6 ngudi
gift thang, ngudi gilf thang phal nim m61 tay vao mot bac thang va ty mot chan 1&n
‘bac thép nhét.

Chi dudc str dung thang cé chiéu déx duél Sm.

3) St dung thang an toan

Mudn stt-dung thang mot cdch an ton cén chid ¥ nhitng diém sau:

- Pam bdo thang khong cham vao day tai dién bén trén;

- C4c-loai thang Vgﬁ ding day thép dé giling céc bac thi day ching phai nim dudi cdc
béc, khong tho méi budc 1én ti€n béc;

Hinh 3.5. An toan khi sit dung thang
a) Phdi hdc thang diing d¢ nghiéng, ddu thang nhé khdi diém tim;
b) Chii y khi bdc thang & gdn cita ra vao, noi c6 ngudi qua lai
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- Thang phai virot trén vi trf san-t6i it nhat 12 Im, dé dé phong mat thang bing khi ra,
vao dinh thang, néu khong thi phai lap tay vin chic chin;

- Nén. b tif sao cho c6ng nhan c6 thé buéc qua ché khong phai tréo hogc chui qua
cdc lan can hoac ‘tAm do Khoéng céch glua céc lan can ciling nhu céc tdm do chng nhé
céng t6t; -

- Khéng ding. thang qud ngin so véi yéu cu; khong dugc ké thang b{mg gach, bang
thiing gb hoic thiing ddu dé tang tAm véi cha thang,
- Géc ké thang an toan vao khoang 75° so véi phuong nim ngang,
Quay mat vé phifa thang khi tréo 1&n hofic xudng;
- Phai ¢6 dd khodng khong o phla sau cdc bac thang dé dit chan thoai mdi;

- - Véi ce thang n6i, chiéu dai méi n6i it nhét 12 hai bge néu t6ng chiéu dai1a Sm va it
nht 12 ha bac néu t6ng chiéu dai 16n hon Sm;

- Trudc khi tréo 1én thang phéi thlt nang cao va ha thép chiéu cao thang n01 dam bdo
c4c méc hodc khod néi chic chén;

~ - Lau sach bun dait hay ddu nhét dinh vio dé gidy, dép trude khi tréo 1én thang;
- Néu c6 thé nén cho dung cu vao tii 4o, tiii quin hoiic cdc tii deo trén ngudi dé bdm
duoc vao thang bang c4 hai tay;
- Kh{‘)ng mang theo vat ligu kh1 lén xubng thang, nén ding tdi kéo;

- Nguyén nhin phé bicn gay tai nan 12 do m4t thang bing va vdi qud xa vi vy khong
nén cf ging véi ra ngodi tim v6i ma nén di chuyén vi trf chia thang.

4) Nhitng diéu cdn chi ¥ khi st dung thang
Dé han ché ngi cao, khi sir dung thang cdn tuan thi nhitng nguyén tic:

- Cén kiém tra thang thudng xuyén; nhiing thang hong phai dugc loai bd. Kiém tra
niit, gy, vénh & cdc thang gd, hu hong két céu & céc thang kim loai, kiém tra nhiing bic
bl hdng, thléu hoac mot;

- M6i thang déu pha1 co ky hiéu nh4n biét riéng;

- Khong aé nhiing thang chua sit dung trén mat dat dé dé phong hu héng do thoi
tiét, nudc hay nhitng nhan t6 anh hudng khdc. Nén cét giit thang trén cdc gid c6 méi
* che vi ndm céch khc’)l mat d4t.-C4t gift thang gb & noi thodng gid, khong c6 khong khi
" nong, dm; .

- Thang dai trén 6m cén ¢6 it nhét 3 gdi dd chéng udn, vong; ‘

- Khong treo thang biing céch mdc vao canh hoidc bac thang vi thang cé thé buc;

- Bido quan thang g bing véc ni hay cdc chat bao quan khic. Khong nén son
thang vi son ngan can hodc han ché kha ndng quan sit phat hién nhitng Khi¢m khuyét
bén trong thang;

313



- Thang nhém cﬁhg..cfih--cd—:lt’jji‘}bé(z -vé“-ibé‘ mit chong-cdc chit dn modn nhu axit hodc
céc chat khac. ' : S
3.4.3. Ky thuat.sit dung gian-gido
- Giénr.giéo-'duqc:xs'i’( dung ',r,ihiéu;.‘_tren c(jng' trinh x4y dung, n6 thitdng duge ché tao bang
vatligu tot,. di chic ‘cha‘m dé dam bao an toin cho ngudi len xudng va lam viée. Gian
gido lér'm‘('jt céiu tric 4 B8 trg cho:cac sin cong tic, né ¢6 thé ding 1am chd thi cong, noi
chita vat liéu hodc cho bét cif loai cong téc ndo trong xay dung ké ca viéc tu tao hay pha
dd. Sir dung giaii gifo khi thi ¢6ng-xay dung phai-ddm béo cdc nguyeén tic, chi nhilng
ngudi c¢é nhiem vu méi dugce théo, 1dp, di chuyén dudi su gidm sét ctia cén bo k¥ thuat.
C6 nhiéu loai vat liéu dé ch€ a0 gian gifo nhu thép, nhom, hop Kim, tre,. gb... Véi
loai vat ligu ndo thi nhiing nguyén tic chung vé an toan ciling giting: nhau: di cing, viing
dé chiu duoc tai trong va do vong khi thi cong; duge gifing chdc chin va én dinh; trong
thiét k& phai tinh d&n viéc phong chéng nga clia cong nhan va vat li¢u bi roi. Sau day Ia
céc Iuu ¢ dé phong ngi cao khi sir dung mot s6 loai gian gido.
1) Gian gido thap
~ Gian _giﬁothﬁp bao gdm mot san cong tic bic trén cdc giéng ngang lién ket chat véi
cdc try chéng. Céc tru chéng ndy c6 cdc chan d€ ke trén vén gb (véi loai gian gido c6
dinh) hosc c6 banh xe (v6i loai gian gido di dong). Gian gido thap dugc thi€t k& cho thy
hodc cong nhan 1am viéc nhe nhang trong khoang thdi gian ngén tai mot vi tri nhat dinh,
a) Cdc nguyén nhdn gdy tai nan khi sit dung gian gido thdp thudng xdy ra vi ldt gian
gido trong cdc tinh huéng: '
- Ty lé giita chiéu cao gian gido va chiéu rong chan d€ qui 16n;
- Sin cong téc qud tAi 1am cho gian gido mét 6n dinh;
- D4t thang 1én dirih gidn gido dé ting chiéu cao hoat dong;
- Slt dung cdc mdy dap trong mot s6 cong viéc giy ra dao dong theo phuong ngang
hoiic ngoai luc tdc dong vao dinh gian gido;
- Gian gido di dgng bi x& dich do cong nhan hojc vt liéu & trén san cong téc gy ra;
- Diit gidn gido trén nén khong chic chin hoac bi nghiéng;
* - Khong gidng chat gian gido véi cong trinh nhu yéu cdu ky thuat di dé ra;
- Phuong tién 1én xu6ng san cong tdc dat twa vao sudn gidn gido.
b) Chiéu cao gidi han khi si dyng gidn gido thdp
Yéu cdu d4u tién cia gidn gido thdp 12 én dinh: d6i véi gidn gido thdp c6 dinh sk
dung d€ thi-cong cong trinh thi ty 1& giifta chiéu cao gian gido véi chiéu réng chan d&
khong duoc qud ty 18 4:1. Véi gian gido loai ndy sir dung cho thi cong ngoai trdi thi ty 1&
nay 12 3,5:1 va cho loai di dong thi t6i da 12 3:1.
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Tai trong trén san cong téc cha glan gido cling 1a nguyén nhén lam léch trong tam va
gy mdt én dinh.

Gian gido thdp 6 dmh néu dung -déc 1ap khong nén dé chiéu cao 161 da vugt qué
“12m. Néu vuot. qué thi phai dugc gidng chic chén. Tuong tu gidn gido di dong khéng
nén cao qui 9,6m néu ditng doc 1ap-va 12m néu duge giding véi cong trinh.

¢) Két cdu cia gian gido-thap

‘Hinh 3.6. Gian gido thdp

Gian gido phdi théng dimg, chi c6 mot san cong téc va duge ké trén nén viing, n
dmh Véi gian gido ¢ dinh phai di vén ké chan d€. Kich ¢& cdc vén ndy phu thuge vio
yéu cdu cong viéc nhung phai gitt sao cho khodng céch gilta cdc try chéng khoéng dudi
1,2m. Gian gido di dong nén diing loai bénh xe c¢6 dwdng kinh trén 125mm va duge lip
chit vio chan céc tru. B4nh Xe nén c6 khod hodc phanh ldp lién véi tru chéng v phéi
dam bao hoat dong tdt khi cd dinh gian gido.

d) San céng tdc cia gidn gido thdp

Shn céng tac clia gian gido thap-cdn b6 tri nip day ché ddu cdu thang 1én xubng dé
phong cong nhan cé thé roi qua d6. Nip diy phai c6 khod & ¢ vi trf md v déng, phai c6
tay nam dé tr¢ gitip khi leo 1én ho#ic xu6ng. Loai gian gido ndy cling c¢4n c6 lan can béo
vé. Thang lén xuéng nén dit phia trong long gian gido dé chéng 1at gidn gido.

-¢) Di cluyén gian gido thap

Khong dugc di chuyén gian gido di dong khi dang cé ngudi hodc vat ligu trén sin
cong tdc. Chi duge di chuyén gidn gido bing cdch ddy hoic kéo trén céc tdm chan d¢, .
tuyét d6i khong ding xe dé kéo.
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2) Gian gido gdc

Gian gido- gic Ja gidn gido c6-sin cong tdc duge gic lén nhiing thang chit A hodc
nhtmg khung - g4p ¢6 dang tyong. tw: Gidn' gido ny chi duge st dung cho nhilng cong
vnéc thuéc logi nhe hodc taity thoi. Khung gip dé ké ch1 duoc sidung cho chi€u cao-mot
tdng va vén diing. 1atn san ding phi 6 chiéu rong t6i thiés 430mm (bing hai lan chiéu
rong cha vén san cong tic cdc loai gian gido khdc). San cong tdc dat § cao do bang 2/3
chidu cao cha khung ké. Loai khung gép c6 dinh khéng duoc diing cho viéc ké chong
hai tdng 1én nhau dé thi céng trén cao va phai lip thém lan can eiing nhu tdm d& néu do
cao $§an cong tdc 16n hon 2m. Khéng dugc st dung gidh gido gac ¢ nhiing noi ma ngudi

- ¢ong nhén c6 thé rou tir do cao trén 4,5m.

Gian gifo géc ciing phai dugc ke dit trén nén
phéng vi viing chic, chéng xé& dich, khung ke
phai duge gifing chéc chin.

Khoéng cdch 16n nhét giita hai khung (nhip) 1a
1,35m néu sir dung loai vdn day 38mm lam san
thi cong va 2,45m néu 12 van day 50mm..

Cho phép d€ nhip rong néu sir dung céc gian
chéc thay cho vin gé. Kiém tra khung ke trudc

khi sit dung va phdi loai bd.néu cé cdc chi tiét hu
hong, thi€u chét hay bulong, bac thang gay, nit.

" Hinh 3.7. Cédim ném van khuon,
3) Gian gido treo - gian gido tix trén cao xudng
Gian gido treo dung phd bign khi thi cOng cong trinh cao nam trén cdc duﬁmg pho
dong ngudi qua lai, hojc nhiing noi khong thé dung va néu dung gidn gido LY mat dat s&
khong kinh t&. Gian gido treo o6 hai kiéu chinh: gian gido treo kiéu néi va gian gido treo
kiéu bén 18 hoiic doc 1ap. CA hai kiéu nay déu duge treo vdo cong trinh tai nhing noi
: _thuah_ tién nhu ddm nha, méc lan can....
Nhifng tai nan dién hinh x4y ra trén gidn gido treo do cdc nguyén nhén:
- Khé ra vio gian gido treo ki€u noi;
- Chi ti€t chiu tai kém ho#c khong phl hop;
- Day treo hu hong;
- Béo tri kém.

Hinh 3.8. Mét 56 loai gido ireo
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- pé han ché tai nan nga cao khi st dung gian gido treo cdn chi ¥ nhiing van dé:

a) Ra, vao glén gléo thfmg thub'ng cdc 161 t6t nhat 12 ra, vio- ti mat d4t hodc tir trén
_ mzu Né&u ra, vao.tix trén méj phal cé thém tay vin lip vio mél hodic lan can dé hd trg. Chi
ra véo sn cong tac 1dn qut tiing ngu’ol mat.

b) Day tneo dé phdng. trdnh ru1 ro c6 thé xay ra khi déy treo hong, phai c6 thém mot
cuon day thi cﬁp tren d6 c6 gan thiét bi chong roi. Ngoai ra, moi day treo phai duoc
kiém tra k¥, it nhét 12 6 thing mot 14n,

¢) San cong tdc: san cong thc hodc gian gido treo kidu n6i phai duge gidm dinh cdn
than trude khi sir dung va sau dé lt ‘nhat méi tudn mot Ian. Phai ghi 1 ti trong cho phép
lén gian gido. '

.d) Lip dat va huan Iuyén khi s dung bat ky gian gido treo ndo cling cdn phii ¢6 mot
chuyén gia c6 kinh nghiém vé& gidm sdt thi céng huéng din. Viéc ldp dung gian gido clin
dugce nhiing nguoi cé kinh nghiém thyc hién. N'gu'()i 13m viéc trén giin gido treo phai 12
ngudi da _d_quc hudn luyén st dung céc trang thiét bj clia gidn gido treo va c4c thi€t bi an
toan. Ngudi dé ciing p'hﬁi cé nhl”i‘ﬂg hiéu biét thuc tién vé an toan v ném viing nhiing thi
tuc cép citu khi c6 tai nan. Khl lhm viéc trén gidn gido treo phz’u mac quan do bao ho va

phal that day bao hiém.

Ngoal cdc logi gian gléo noi trén, khi sit dung glén gléo gidng doc lap, glén gléo don
tru, gl()ng cung phai can nhac nhung diéu kién an toan néi trén dé han ché t6i mitc t61 da
ta1 nan lao d6ng ngi cao.

3.5. DE PHONG VAT ROI TU TREN CAO XUONG VA TRANH VA DAP KHI
| "THI CGNG

Pé dim bao thi cong van khuén an todn trong thi cong, ngodi vi¢c phai tuin theo
nhiing quy dinh ky thuét an toan c6 lién quan dé phong vét roi tit trén cao, con phai tén
trong nhiing yéu cdu k§ thuat an toan cy thé dudi day:

1) Cdng v6i viéc 1ap phuong 4n thi cong vin khuén trugt va leo con phai dua vao dic
diém két.cdu cong trinh vA diéu kién thi cong, 14p bién phép k§ thuat an toan twong img.
+ 2) Thiét k€ vén khuon phai ¢6 do cing téng thé twong doi t6t, an todn va c6 tinh ning
'van hanh t6t. Trén téng thé, ddm bao thiét bi van khuon trugt va leo van hanh én dinh va
an toan. Khi ding phuo‘ng 4n thi cong truot va leo khong todn bo phéi ¢6 bién phdp dam

bio do6 6n dinh tin cdy cla san va hé thOng vén khuén trugt va leo, ddm bao d¢ én dinh
clia h¢ théng san. :

- 3) Xung quanh sin thao tdc chinh phéi b6 tri lan can bdo vé& cao hon phén trén cla gia
nang 1,2m (& vi trf ty kich). Lan can ¢6 khong it hon 4 thanh ngang va c6 treo ludi an
toan, chan cha lan. can phai bo tri tdm chidn, T4m 14t cha san thao tdc chinh va san gid
treo.trong, ngoai phai khit va c6 dinh. ‘
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“Hinik 3.9. 5an thao tde va lan can bdo vé-thi cong trugt va leo

4) San thao téc gid ngoai: ‘mat ngoai pha1 b6 trf 1ai hang thanh chén va mot tdm chin
dudi chan & vj tri cao 1m phia trong clia né phdi 14p dit mot hang thanh chin va them
mot t4m chén duéi chan. Ludi an'todn treo vA gid phai treo chic vio mit ngoai cua gid,
dﬁng thoi vbng qua daiy cla'san dén lan can phla trong vi boc chic.

Hinh 3. 10 San thao tdc gid ngodi chay xung quanh cong trinh

3) Vén khuén dén tdng 2 hodc d0 cao quy dinh, gi4 treo trong ngoél va 1udi an todn
phai 1ip dat ddy di. Khi thi cong 1én cao cdch mit d4t 6m phai dung ludi an todn ngang
& tAng ddn. Néu vi luéi ngang 13p dung khong theo kip yéu ciu tién do thi cong vin
khuén, ciling c6 thé diing bién phdp phong ho an toan hitu hiéu khdc:

6) Cic 16 ding d€ sin ciia két cdu nhu ban cong, giéng thang mdy, giéng trdi, clng
v6i vén khuén trugt va leo tinh ti€n 1én ddy cha gid nang & vi trf 16 phdi c6 co céu phong
'hé di'dong tam thdi, doi ket thiic trugt va leo két c4u ting x4y lai theo quy dinh theo co
cdu phong ho ¢6 dinh thay co c&u phong ho di dong d€ giit lién tuc phong h¢ an toan clia
16 trong-qué trinh thi cdng truot va leo. L ngang cha két cdu phai kip thoi bo uf co clu
phong ho. . :

- 7) Théo d& thiét.bi van khuén, phal lap phufcmg 4n thi cong thdo dd, 14p trinh tu thdo
d&, phuong phdp thio d& va bién phdp k§ thuat an toan. Trude khi thédo d& vén khuon,
bon xung quanh phia ngodi tdng 1ién ké & gén phia dudi gid ngoi phai dyng ludi an toan
ngang tong 3m. Trong qué-trinh thdo d& he théng vén khuon xung quanh, cling v6i viéc
thdo d& vén khuon, dung he¢ théng phong ho an todn doc bén ngodi (trlr tudmg héi).
Trong qué trinh thdo d& van khuon phai ddm béo tinh lién tuc phong hé¢ doc bén ngoai.
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8) Trong qué trmh thi cong néu géip glé cap 6'tr& 1én hoéc thoi 1i6t c6 mdy mi 1dn,
phai ding thi céng. Sau khi hét gio, may mi, tuyét, ddu tién phai kiém tra vén khuon va
bién phép phbng chdng chdy xong m61 c6 thé tlép tuc cong viéc.

9) Trong qué- trinh néing van khuon pha1 thuding xuyén quan sét va kiém tra cudng do
bé tong sau khi ra khéi vdn khuon, trang thdi lam viéc clia h¢ thdng chéng do va sin
thao tac, su.thay déi do lech phuong dung ctia két cdu cong trmh néu thiy khéc thudng
phai kip thoi xir 1y ' :

10) Néu dimng phuong phép ha khuon thl cOng sin d6 tai ché phai thigt k& va bo tr
diém treo trén vach, thanh treo va kep lién két ciing véi di€m treo ciia dan chinh. Viéc
1ap dat pha1 chéic, an toan’ tin cdy, céc diém treo phal bo. tr1 an toan tin ¢4y.

_11) Chi&u s4ng trén sin thao tic nén ding dén 220V b6ng dén s0i t6c, dui xody c6
chao bing s cot dién ding 6ng thép, udn cong: dé ch6ng nudc va tiép d;a tot. dén chiéu
sdng céch san thao tdc khong dugc nhé hon 2,5m. Dy nguén clia dén phdi ding cdp vo
cao su 3 151 va dat ngam ¢ vi trf khoé bi va cham. bén chi€u séng phéu tép dat thi€t bi
chéng 1o dién, va didu khién theo timg tuyén.

12) Chi€u sdng clia san gid treo trong, ngodi, phong dudl san thao tic va glan ciu
thang trong nhé phai dung dién the an toan khong cao hon 36V. Day nguén phéi ding

cép dién vd cao su vi c6 dinh trén 1an can phong ho. ‘0 cm dlen 4p cao va dién thip

- sdng trong phong phfn dénh dau 1 rang.

3.6. LUGI AN TOAN KHI THI CﬁNG XAY DUNG

3.6.1, Lu6i chin theo phlmng ditng

Cong v6i gian gido thi cong, ngufn ta két horp treo 1ué6i an todn nhdm muc dich:

- Che vat ligu, k&t cdu, cong cu thi cng roi ra tir cong trinh vao cdc vat ki&n tric ciing
nhu con ngudi xung quanh khu vyc xay dung; '

- Chén ngudi khi bi mét an toan lao dong, khong bi roi khoi vi trf 1am viée;
- Han ch€ dnh hudng clia moi trudng t6i ngudi lao dong. ..

Hinh 3.11. Mot 56 hink dnh vé lu6i chdn ding
a) Ludi chdn ditng (Bdc Kinh - Trung Qude); b) Ludi chdn dimg (Kuala Lumpua - Malaysia),
¢) Ludi chdn ditng (Thugng Hdi - Trung Qudc);
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Hinh 3.11 (1iép theo). Mot 36 hinh dnh vé Iu‘o’: chdn dimg
d} Ludi chan diing (Thugng Hdi - Trung Quéc); e) Luéi chdn ditng (Hong Kong - Trung Quot);
f) Lui chéin ding (Thuong- Hdi - Trung Qudc); g) Ludi chdn ditng (Thdm Quyén Trung Quoc),
" h} Ludi chdn diing (Tham Quyén - Trung Quéc)

3.6.2. Luéi chan theo phuong ngang

Ngoai ludi chin, che theo phuong diing, con phai trang bi cdc lu6i (vong) hing vat
ligu roi tirtrén cao xung theo phuong ngang. Vat liéu ché tao c6 thé bing cdc dan ciing
hodc cédc vat liéu mém (thudng goi 1a vong). Ludi ndy c6 mot s6 kiéu lién keét sau:
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Hinh 3.12. Lién két tryc tiép vdo-cong trinh
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Hinh 3.13. Lién két

. . . 2 Hinh 3.14. Lién két v6i cong trinh va try ngoai
vao cong trinh qua cua s6 :

Hinh 3.15. Mét s& hmh dnh vé ludi chdn ngang
a) Luwdi chdn ngang (Tokyo - Nhdt Bdn); b) Ludi chdn ngang (Ha Noi - Viét Nam) _
¢) Ludi chdn ngang (Tham Quyén - Trung Quéc)
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| ~ Phu luc
$6 LIEU DA THIET KE VAN KHUON GIAN.GIAO
CHO KET CAUBE TONG VA BE TONG COT THEP.

Khi tiih todn vén khuén; giﬁri gifo phéi tinh téi céc tri s§ cla tai trong ticu chuén

dui day. \
- 1. Téai trong thing ding -

a) Trong Iuong ban than cta vin khuon, gian gido dugc xdc dinh trén co s& ban vé
thiét k&. Trong luong don vi clia gd dé Jam vé4n khuoén, gian gido chon nhu sau:

- G& nhém VI, khi 4m 750 kg/m®; khi kho 650 kg/m’ |

- G& nhém VI va VIIL khi §m 600 kg/m®; khi kho 500 kg/m’

'I‘fong Iu'o‘ng.d(m .vi'cﬁa mot 6 Toai gb cho & bang P.1. |

b) Trong lugng don vi ciia bé tong méi dé: . '

D3Ei véibe tOng ning (trbn v6i sbi‘hogc dé dam- thuﬁc céc loai nham thach ciing), tinh -
bing 2500 kg/m®; ddi véi céc loai be tong khic tinh theo thuc t€.

¢) Trong luong don vi edt thép: Tinh theo chi din cha thiét k€, néu khong c6 chi dﬁn
tinh 100 kg cho 1m? be tong c6t thép.

d) Tai trong do nguén va céc phuong tlen van chuyen 14y theo céc trj s6 sau day: -

- Khi tinh todn c4c t4m san, tim. lét va céc gid vom tryc tiép do chiing 250 kg/m tﬁm
san, tam lat;

- Khi tinh céc thanh do glé me 150 kg/m ;
- Khi tinh c4c cot chéng ding 1am chd ty clia céc thanh d& gid vom 100 kg/m®.
Chi thich:

1. T4m san, tAm 14t va céc ddm truc tlép d& chiing phai duge kiém tra véi tai trong t4p trung
do trong lwong clia ngudi véi céc vat mang theo (130kg) hofic trong luong cha xe céi tién chd bé
tong (250kg) chuyén len hai banh, hosic do mot lyc tap trung nio d6, tuy theo bién phép dd be
tong (nhung khong nho hon 130kg).

2. Néu chiéu réng clia cdc tdm van ghép, tao nén t&m sin hodc tdm 4t nhd hon 150mm thi
Tue tdp trung néi trén phan cho hai tdm védn ké nhau.

d) Téi trong do chin dong cha be tong 1dy 1a 100 kg cho 1m? mat phing ngang (chi
xét dén Iuc nay trong trudng hop khong c6 céc luc néu & diém d, vi du nhu khi tinh todn
t&m dédy cha dim chinh va dém phu).
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Bang P.1. Trong Iuang don vi ciia mot s6 loai g6

Trong luong don vi (kG/m )
- Tén gd . Go kho Go dm
N , (12 - 18% nuéc) (18 - 20% nudc)
- Xoan nhir, xoan ddo, phay simg, s6i phang 500 600
- Thoi chanh ' 0
- Mit nai, s4u tia, c6m, xoan moc 550 650
| - Xoan ta, mdu ché 600 700
| - Theo tia, chd nau, bifa 650 750
-Rétring 700 800
- Vang, s6i bop 450 550
- Phay vi, thu’b'ng muc, my 500 600
- Sita 550 650
- Ngit 600 700
- Trdm den, choai 650 750
- Gao, b6p, sung, ddu goi, xoan 330-350 400-450 -
- Coi vong, bb dé 370-400 450-500

2. Tai trong ngang ' \

a) Ap lyc cha vita bé tong mdi dé tac dung vio céc thanh van khuoén xéc dmh theo s6
luong 0 bang P 2.

Bang P.2. Ap. lyc hong cia bé tong méi dé

Bién phdp ddm ' | Cong thitc tinh todn dé xdc dinh |  Gidi han sir Dang thi trgn
be tong 4p luc hong t6i da (kg/m®) | dungcongthic | 0B B
- Dam trong P=yxH H=<R —
; —=3
“- Dam trong P=yxR H>R
- DAm ngodi P=yxH H<R =N
- Dim ngodi P=yx2R, H> 2R, =
. =—=5H
p=T2R,
Ghi chit:

1. Céc ki hiéu trong bang:

P - &p lyc héng t6i da clia bé tong (kg/m®)

¥ - Trong lugng bén than ciia bé tong (kg/m®)
H - Chiéu cao chia mdi 16p bé tdng (m};

R - Bin kihh téc dong clia ddm trong (m);

R, - Bén kinh tic dong clia ddm ngo%u (m);

2. C6 thé 18y R = 0,75m (d6i v6i ddm trong) va Ry = Im (déi v61 ddm ngoai).
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b) Tai trong. do chﬁn dOng phét sinh ta khi d8.bé-tong, tic dung vao van; khuon cua
két-ciu dang ddbe tOng xac dmh theo 56 lieu theo bang P.3.

Bang P.3: Tal trong do chan dﬁng khi‘dd bé tong

- 4 fro 20t h
Bién phdp do'bé tong vﬁo.’trong vén khuén T : :rrér?il?ug;r?%k‘; /(r)n 1)1an

- Dé béng mdng va Sng voi voi, holic true Vtie'p bing dudng 200 .
| ng tir mdy bo‘m bé tong
| - D tix thiét bi van chuyén ¢6 dung tich nhé hon 0,2 m _ 200

- Nhu trén  ¢6 dung tich tir 0,2 - 0 8 m’ 400 |

- Nhu trén, c6 dung tich 16n hon 08m® 600

Chui thich:

1. Céc tai trong dong noéi trén phii duoc xét dén ddy dii khi tinh todn cdc van ghép thanh tdm
vén khuén vi cic suom d& cdc tdm vén d6. Ddm d& cdc thanh sudn phi tinh theo so d6 két ciu
thyc t&. Déng thdi coi céc tai trong dong nhu tai trong tip trung vdo 2 thanh sudn canh nhau néu
- khodng cdch giita ching’ nhé hon 1m va vao 1 -thanh sudn néu khoang céch giita cdc thanh sudn
bang hoic 16n hon Im. Ngodira, pha1 xét t6i trudng ho'p b6 trf bat 1gi nhdt chia cac tai trong dé.

2. Céc bd phan ddng 1am chd ty cha ddm (gong) chia vén khuoén (nhu thanh chong nghlénh
day ching...) phai dugc tinh toan vdi tai trong tif 2 thanh sudn canh nhau, & 2 bén b0 phén phai
tinh todn (khi khodng céch giiia cdc thanh sudn nhé hon 1m) hoiic tit mot thanh sudn gin bd
phan tinh todn hon (khi khodng céch giita cdc thanh sudn bing hoic 16n hon Im}.

¢) Téi trong do ddm viia bé tong, tinh bing 200 kg cho 1m? bé mit dimg chia vin khuon.

 Chi thich:

- TAi trong ndy chi tinh khi khong tinh tai trong néu trong diém g.

- Khi ding mdy d4m ngodi, c4c cau kién chiu lic (sudn, gong cia van khudn...), céc chd kep
chit, ché ndi ti€p cha vén khuon phéi duge tinh thém véi céc tic ddng cuc bd cha ddm rung,
© tuong ting véi cdc so d6 b trl hudng dao déng ciia ddm rung.

d) T#i trong gi6 ticu chudn, 14y theo “TCVN 2737:1995. Tai trong va téc dong - Tiéu
chuén thiét k€.

e) Lua chon cdc 18 hop tai trong bét 1i nhét, khi tinh van Khuon va gian gido, phai
thuc hién theo chi din & bang P.4.

~ f) Khi tinh cdc bd phin clia vin khuodn va gian giéo theo kha nang chiu Iyc, céc tai
trong tiéu chun néu trong diém 1 cia phy lyc nay phai dugc nhan véi heé s6 vuot tai
trong bang P.4. '
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Bang P.4. To hop ti trong dé tinh van khuon va gian giao

Loal t4i trong téc dung vao vin khuOn
gian gido va cdc ché lién ket

Tén cdc b phan cha van khuén (theo diéin T phy luc ndy)

D& tinh todn theo D& tinh toan
khé niing chiu lyc | theo bién dang

1. V4n khuén cla t4m méi cong va cdc két ciu 4

vdn khuén; ‘ atbtetd | a+btc
2. Vén khuén clla cft, c6 canh cuia txet dlén nho hon e+h e
300mm va clia tudng co chiéu day nho hon 100mm; : '

3. Vén khuén chia cot, ¢6 canh cha tiét dlén 16n hcm etg e
300mm; va clia tudng c6 chiéu day 16n hon 100mm; '

4, T4m th%\nh cla vain khu6n dém, ddm phu v vom...; ceth e

5. T4m day cilia van khuén ddm, ddm phu v vom; a+b-l_-c+d a+b+c
6. Vin khuon cia céc khoi bé tong 16n. etg e

Bang P.5. Céc hé s6 vurot tai dung dé tinh van khuon, gian gido

Tén céc tai trong tiéu chodn 'He 6 vuot tai
- Trong lugng cha vdn khuon va gian gido 1,1
- Trong lwong ciia bé tong va cot thép 1,2
- Tai trong do sy di chuyén clia ngudi va cic phuong tién van tai 1,3
- T4i trong do mdy ddm chén dong beé tong 1,3
- Ap luc héng cha bé tong B 1,3
- TAi trong dong do chén dong khi dd bé tong vao vin khudn ‘ 1,3

Khi xét dén tic dong déng thoi cha tai trong hitu ich va tai trong gi6, cdc tai trong
tinh todn (tai trong tigu chun nhan v6i hé s6 vugt tai), ngoai trong luong ban than, déu
nhén véi hé s6 0,9.

Khi tinh todn cdc b6 phan cla vén khuon v gian gido vé mit bién dang, cdc tai trong
tieu chudn khong cdn nhan v6i he s6 vugt tdi.

g) Kha ning chiu lyc ciia gd 1am van khuén gian gido 14y theo céc tai lidu tinh todn
k&t cdu gb hién hanh. |

h) Do vong cha cdc bo phan clia vén khuon, do tic dong clia cdc tai trong, khong
duoc 16n hon cdc tri s6 duéi day:

_ Déi v6i che van khuon bé mat 16 ra ngodi cha céc két cfu: 1/400 nhip ciia bo phan
van khuon;
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" - D6i v6i vén khuon chia bé mit che khu#t.clia: cdc két cfu: 1/250 nhip cha bo phian
van khudn; -

- Dé vong dan heéi, hay dﬁ lun cha gd chﬁ'ng vén khuon, khéng duge vuot qua 1/1000
nhip'tw-do cla két ciu be tong c6t thép: -

_\1) Khi tinh todn 6n dinki- chﬁng 14t cho glﬁn gléo van khaon pha1 tith véi tac dOng
déng thdi cia tai trong gié vatrong {uong ban than. Néu vén khuén lién két véi c6f thép
thi phai tinh ca trong lugng cdi thép; hé s6 vuot taj phai 14y bing 1 2 déi véi tai trong
glo va bling 0,8 d6i v6i ti trong ¢hong lat.

Hé s6 an todn vé én dmh‘c‘héng lat phai khéng nho hon 1,25.

j) Khi tinh todn t4m b& tong v mdng, ding lam vén khuén va dé lai trong than cong
trinh; phai tinh nhu d6i véi céc bo phéin chii yéu cia cong trinh, sau do, kiém tra ]a1 véi
thc dong cia cdc tai trong néu trong phu luc ndy.

k) Céc t4m khuon 16n, céc b phan clia vén khuén, du‘oc lép va thdo dd bang cén truc,
sau khi dd tinh todn véi cdc ti trong ndi trén, phai dirge gia c6 tang do.ciing dé dé
phong hw héng do va dap, giat khi Hp hoic théo d&.
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