Phan II
GIAN GIAO TRONG XAY DUNG

2.1. GIOI THIEU CHUNG

Gian gido 12 hé chéng dd bang khung ciing, c6 nhiém vu dam bao cho vin khuon &
mot do cao nhat dinh theo yéu cau, chéng d& va nhan tat ca nhing tai trong tac dung lén
né, truyén qua cdc cot chong xudng nén dit hodc vao cic bo phan cong trinh hién co.
Ngoai ra, gian gido con lam cidc nhiém vu chéng cac luc x6 ngang va d& san thao téc.
Dol vai cac cong trinh bétong cot thép cé dang dac biét (nhu vo moéng, vom v.v...) gian
2140 c0 cau tao dac biét, hoan chinh hon nhiéu so véi gian gido thong thuong.

1 N'('h

Hinh 2.01. Bo gian gido cong cu chéng dé van khuén san

Gian gido, trong cong tdc vdn khuon, c6 chitc ning chéng dé van khudn tao nén cic
san thao tic dé lap dung van khuon va lam cédc cong viéc khdc (bugc cot thép, do
bétong...). Dai khi gian gido con dugc dung dé tao nén cédc san che chan an toan cho
khong gian bén dudi dang su dung.

Ngay nay, trong cong tac van khuon, hau nhu ngudi ta dung gian gido cong cu. Chi
trong nhimg trudng hop dac biét, khong c6 di€u kién sir dung gian gido cong cu, mdi
dung gian gido theo 161 cii (san xuat, lap dung gian gido tai chd, sau khi thi cong xong
lai thdo rdi, to6n vat liéu va cong lap dung, thio rd).
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Hinh 2.02. Bé gian gido tre (xay dung nam 2003 tai Trung Quéc)

Gian gido cong cu cé nhimg wu diém:

- Céc bo phan déu gon nhe, chi cAn mot hodc hai cong nhan 1 ¢ thé mang véc dé dang:

- Lap dung, thdo rd nhanh chéng, don gian. Cic bo phén lap rdp duoc lién két bang
bulong hodc chét nén khi lap, thdo it bi hu hong;

- Do céc bo phén déu duge gia cong tai nha mdy nén chat lugng bao dam; c6 diéu
kién kiém tra cac yéu cdu vé ki thuat theo thiét ké;

- Cau tao thich hop véi dac diém thi cong van khuén. Viéc lap, thdo tién hanh theo
mot trinh tr hop 1i, nhanh chéng do ¢é co cdu diéu chinh do cao. C6 bién phdp ngan
ngira trude nhimg trudng hop nguy hiém c6 thé xay ra nén tinh an toan lao dong cao;

- Vit liéu dugc sir dung mot cich tiét kiém: Do c6 thiét k€ dién hinh va cdc bo phan
chu yéu dugc ché tao tai nha mdy nén c6 diéu kién lua chon hop Ii tiét dién cling nhu lua
chon vt liéu (tranh dugc tinh trang nguoi thiét k&€ phai dung hé s6 an toan cao do thiéu
tin tuong vé vat liéu va chat lugng gia cong ché tao);

- C6 thé luan chuyén duoc nhiéu lan.

Theo phuong phdp thi cong va giai phap két cdu, gian gido chong d& van khuén bao
g6m cdc loai: gido chéng, dam da, gid d& cong xon, gido di chuyén ngang, gido ki€u gian...

2.1.1. Giao chong

Gido chong theo phuong dilmg bao gébm cac cot don, lién két véi nhau bang giang,

tao thanh hé théng 6n dinh viing chéc, hoac t6 hop tir cac thanh don tao thanh tru gido
doc lap (gido chuéng) dé dd vin khuon.
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a) Cot gido don:

- Cot gido don biang gd (nhu gb tron hoac van xé day c6 kich thudc pho bién la

10x10cm, 12x12cm) v6i gidng lam bing vdn, lién két véi cot bang dinh.
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Hinh 2.03. Cét gido don bang g6, giang lam bang van, lién két véi cot bang dinh
a) Mét lap sudn ngang; b) Hai lop swon (ngang va doc)
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Hinh 2.04. Mét 56 loai cot gido don
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- Cot gido don bang kim loai (nhu c6t chéng don diéu chinh chiéu cao bang ren 6c, cot
chong g6 thép két hop, cot n6i chéng cac doan bang mat bich, gido chong roi v.v...) véi
gidng lam bang van, thép hinh, 6ng gido lién két véi cot bang cac loai khod khéc nhau.
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Hinh 2.05. Cot chong gé thép két hop

b) Tru gido doc lap:

- Tru gido doc lap lam bang g6 thanh, lién két tai cdc niit bang buléng hoac dinh.

- Tru gido doc lap lap rdp tir cac 6ng gido roi bang kim loai, lién két tai cdc nit bang
khoa gido.

- Tru gido doc lap lam bing thép, gia cong thanh nhiing doan hoan chinh, lap rip
cdc doan bang mat bich hoac bulong.

- Tru gido doc 1ap lam béang thép, gia cong thanh cac khung ciing, mang cing, lap
ghép v6i nhau theo nguyén tac xép chdng va lién két giita chiing bang chot.

Tru gido doc 1ap c6 thé c6 gidng hoac khong cé gidng. Khi chiéu cao nho, dam bao
on dinh thi khong cén gidng gii; khi chiéu cao 16n, khéng dam bao 6n dinh, phai c6 hé
gidng (giang mém hoac giéng cing).

Giang mém béng cap lua, thép tron v.v...lién két vao nhiing diém c6 dinh, chiac chin
phia ngoai cong trinh hoac gitra cac tru gido v6i nhau, dap dung khi tru gido dat riéng 1¢
hoac cap tru dat cach xa nhau.

Giang ctng, lam béng vén, gé thanh, thép hinh, éng gido v.v..., dp dung khi cdic tru
gido dat gan nhau, giang git vao cong trinh da c6 sin, ¢ gin.

Doi véi céc loai gido don, tru gido, giang thuong dat theo cdu tao, khi giang tham
gia chiu luc phai dugc tinh todn cu thé.

224



Hinh 2.06. Try gido doc lap vai hé giang mém

c) Gido chong tu ditng:

Hé gido chéng bang thép kiéu tu ding 1a hé két cau chong cua van khuon két cau
nam ngang, gom: cdc thanh chong, gid tam gidc x&p gap lap ghép lai. Cic thanh chong
do hai 6ng ludn trong va ngoai lap ghép lai. Trén 6ng trong cit méi khoang cach 100mm
c6 mot 16 chot, c6 thé cam chot thép vao dé diéu tiét do cao cin chong. Thiét bi diéu
chinh nho chia lam 2 loai: Loai ren trong va loai ren ngoai (hinh 2.07).

Pham vi di€u tiét 16n hon 100mm. Piu thanh chéng c6 kich thude (85x170mm)

dugc cam vao dinh trén thanh chéng, trén miéng vé phia rong 85mm dung dé gic dim
doc don, phia rong 170mm dung dé gac 2 thanh dam doc ghép lai.
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Hinh 2.07. Gido chong thép tu dimng



Gia chan tam giac gap cé 3 loai: bo chin loai A thép tim cdn thanh hinh chir C,
miéng kep dua vao léch tam chét chat; b chan loai B diing 6ng thép hinh chit nhat dé
ché tao, moc kéo dua vao dng xién dé chét chat. Sau khi mé gid tam gidc gap, kep chat
thanh chéng, dung chét chét chat tay cam, 1am cho thanh chéng ding vimg mot minh,
6n dinh. Khi thao d3, gap ba chan lai, c6 thé dung tay nang lén va van chuyén di.

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

Bang 2.1. Gido chan tam giac

Hinh dang LJC-3 LIC-34 | LIC4) LIC-49 LIC-5,5
Cao do g0 chéng cd the| ) 5 5 19-34 | 2341 | 2749 | 3555
di1éu nét (m)
Puong ren diéu Pudng ren | Duong ren | Pudng ren | Pudng ren | Dudng ren
| chinh nho trong, ngoai ngoai ngoai ngoai ngoai
b1 T 15,5
Trong lugng mo (Irong) 18,7 27.5 322 35.7
thanh chong (kg) (Ngoan 17,0
T | o (A)15,5
rong lugng moi g1a tam . .
gidc c6 chan xép gap (kg) (B)8.0 (08,1 (©)8,1 (O)8,1 (C)8,1
(O)8.1
Trong lugng méi dau cua 2,7
thanh chéng (kg) (3,4) 3.4 34 34 34
ic 3¢ mié en da 85170
Kﬂuh thudc miéng trén dau 25%170 85%170 85170
cua thanh chéng (mm) 85x170
Tai trong cho phép ciia he| 11,89-32.22 13,62- 26.,46- 19,60-
thanh chéng (kN) (23,52-33,32) | 3332 44,10 44,10

Ddc diém ctia cdc kiéu gido chong

Gido g (cot don lién két vai nhau bang gidng), thuong ap dung véi do cao nhd hon
6m; vdi d6 cao 18n hon 6m, gido g s€ khong kinh t€ so véi cac kiéu gidn gido khic.

Hién nay, & nudc ta gido gbé con duge sit dung do viéc gia cong khong phac tap.
Viee dung gb c6 nhuoc diém 1a t8n vat lién do cua cat nhiéu, t6n cong lap, thio; trong
mot s6 truong hop nhit dinh, khéng an toan khi thi cong (so vdi gian gido cong cu). Vi
vay, khi chon phuong dn gido gé phai tinh dén chi tiéu Kinh t& - ki (huit va yéu cau an
toan frong thi cong.

Cot chéng don diéu chinh chi¢u cao thich hop khi chdng d& van khuon & do cao nho
(dudi Sm). Loai ¢ot nay két hop vdi dam rit s€ trg thanh mot bo gian gido két hop hoan
chinh, kinh t€ trong viéc chéng d& van khuon dam, san & do cao nho.

Cot dd van khuon gb, thép két hop, dicu chinh dugc chiéu cao, ¢6 dic diém nhu cot
chong don diéu chinh chiéu cao, nhung thao tic khé hon.
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Giao PAL (JACQUES ALBERTI, ctia Thuy Si ché tao) gdm nhitng khung tam gidc
ciing, lap bang cach xép chdng lén nhau va tao thanh tru gido doc 1ap (3 canh hoac 4
canh). Loai nay c6 kha nang lap dung, thdo r& bang tha cong, thich hgp khi chéng vin
khuén & moi do cao, nhat 1a v4i do cao 16n.

Gido Ong rdi bang kim loai, lién két gilta cdc cot v6i giang doc, giang ngang, giang
xién, nho khod gido (cot giang doc, ngang, xién, déu 1a 6ng gido) dung dé chong dd van
khuon cho moi hinh ddng ctia két ciu cong trinh, do chiing dugc lap rdp tir 6ng roi nén
tao hinh dé dang.
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Hinh 2.08. Tru gido bdng thép

2.1.2. Dam do

Dam d& (cho vdn khuon) theo phuong ngang nham thay thé cédc cot gido chong theo
phuong ding. Dam d& c¢6 thé 1am bang gb hodc kim loai. Cac loai ddm d& hay dung trén
cong truong 1a didm bang gb tron, gb xé, thép hinh (chit L, chit U, v.v...) dim cang dudi
(bang thép hoac két hop gé, thép). Hai dau clia dim géac 1én céc tru gido doc lap, hoac
g06i tua treo...; khi can thiét két hgp thém cot chéng trung gian & giita (chi 4p dung doi
voi dam ma khong nén dp dung déi véi gian).

Uu diém clia dam d& 1a thay thé duoc mot phan hodc toan b cdc cot chong vin
khuon theo phuong ding, mat bang dudi van khuon thong thodng, thuan tién cho thao
tac. Nhugc diém 1a ddm c6 chiéu dai khong déi trong khi nhip cong trinh cin chéng do
rat khic nhau.

Dé khic phuc nhuge diém co ban ctia cdc dam dd ¢6 nhip ¢6 dinh, céc loai dim do
c¢6 thé diéu chinh chiéu dai da duoc ché tao. D6 la:

- Ddm nit, diéu chinh dugc chiéu dai theo nguyén tac 6ng l6ng (xem muc 2.3.1.2).
Dém ridt lic ddu dugc dp dung trong xiy dung dan dung. Hién nay né dugc dung pho
bién trong xdy dung dan dung, cong nghiép va cau dudng. Chiéu dai ctia dim thuong la
1,25 +2m; 3 + 4m; 6 + 8m.
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Hinh 2.09. Ddm dé ngang, doc bdng thép hop
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Hinh 2.10. Dam dé ngang, doc bang gé

- Dam cang duéi, diéu chinh duge chiéu dai theo nguyén tac ong long, hoac ndi dai
theo nguyén tac lap ghép tir cic phan doan roi. Dam cang dudi, dp dung cho nhip ngan,
tuvong tu nhu cdc loai dim rit hoac dp dung cho cac nhip 16n trong xdy dung cong
nghiép va ciu duong. Nhip cua dim c6 thé 1a 3 + 20m.

Dam rit va dam cang dudi thuong dugc ché tao theo bo (vdi cdc cap tai trong gidi
han, nhip khéc nhau) dé sir dung duoc "van nang" trong moi trudng hop.

2.1.3. Gia do cong xon

Gia do cong xon lam biang gb hoac kim loai, lién két vao cong trinh da c6 san (nhu
tuong gach, tuong bétong) va dung dé chong dd van khuon ¢ phia trén. Gia dd c6 hinh
dang gian cong x6n hodc dim cong xon. Gid dd dugc lién két vao cong trinh bang nhiéu
cach: lap bang buléng, han bing vat chon sdn trong tuong, neo qua 16 dé lai sdn trén
tuong, chon vao cong trinh v.v... (hinh 2.11).

Gid do cong xon duge dung trong nhitng trudong hgp dudi chin cong trinh ¢6 vat tro
ngai va khong thé lap gido theo phuong phédp thang ding, hoac bac gido theo phuong
phdp thang dimg khong c¢6 1gi.
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Hinh 2.11. Gia dd céng xén treo vao tuong béténg

Hinh 2.12. Ba kiéu gid dé céng xén treo vao cong trinh qua cita s6

2.1.4. Giao treo

Gido treo la loai gido dugc treo vao dudi cac b phan chiu luc cua cong trinh, hoac
treo vao hé thong sudn cing cua van khuon, ding dé’lap van khuén, kiém tra vin khuon
trong qua trinh d6 bétong, thdo van khuon, xir If va hoan thién bé mat bétong.

Gido treo duge lam dudi cac dang: quang treo, 16ng treo, khung treo, san treo.
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Hinh 2.13. Gido treo dang quang

Gido treo thudong duge diung cho van khuén truot, van khuén leo, van khuon treo dé
thi cong céac cong trinh ¢6 chiéu cao 16n va n6 1a mot bo phan cua hé théng van khuon.

Hinh 2.14. Gido treo dang long

Gido treo lién két vao cdc sudn ciing ctia van khuén, dé d6 bétong cdc cong trinh c6
chiéu cao 16n nham thay thé gian gido thao tic lap dat canh cong trinh. Gido treo dugc
dung khi thi cong cdc san bétong c6t thép do lién khoi két hop véi dam lap ghép, hoac
thi cong cac dam c6 khung ¢6t han chiu luc cia dam béténg cot thép.

2.1.5. Giao di chuyén ngang

Hinh dang ctia gido (chong d& van khuon) di chuyén ngang dugc quyét dinh boi mat
cat cia cong trinh. Cau tao gido bao gébm hé khung, c6 thé c6 co cau diéu chinh dugc
hinh dang. Hé khung dat trén xe, va chay trén duong ray. Puong ray dugc ¢6 dinh vao
16p bétong 16t hay bétong day cua cong trinh. Khi xe chay trén da truot thi phai dat xe
lén dam kim loai hoac dam gé. Xe dugc kéo biang 10i dién hoac toi tay.

(Gido di chuyén ngang xem muc 1.2.2.1).

230



2.1.6. Giao kiéu gian

Gido ki€u gian bang 6ng thép duogc kep budc: D6 1a mot loai gid chong van khuon
cdc dam, san tuong doi 16n dung cho nha cao tang. Gia do gém 6ng thép, bo phan kep
buoc, chan d€ va cdc thanh diéu tiét lap ghép lai.

Bang 2.2. Quy cach gido ong thép kiéu YJ

| S6 hiéu
CH-65 CH-75 CH-90

Hang muc

Chiéu dai sir dung t6i thiéu (mm) 1820 2220 2720
Chiéu dai sir dung t6i da (mm) 3090 3490 3990
Pham vi diéu chinh (mm) 1270 1270 1270
Pham vi diéu chinh xodn 6c¢ (mm) 70 70 70
Taitrong | Khi chiéu dai t6i thiéu (kN) 20 20 20
cho phép | Khi chiéu dai t6i da (kN) 15 15 12
Trong lugng (kg) 13,87 14,99 16,39

- 6ng thép: ong thép ¢ 48mm, vach day 3,5mm, chiéu dai cé: 2000, 3000, 4000,
5000, 6000mm, ciing phoi hgp véi cac ong thép ngan 200, 400, 600, 800mm dé néi lai
theo chiéu dai yéu cau.

- B phan kep budc: La loai linh kién dé néi cdc gian gido ong thép voi nhau. Tuy
theo vi tri kep budc chia ra: linh kién kep budc géc vuong, kep budc goc quay, va kep
budc thang (néi dau); theo vat liéu ché tao kep chia ra linh kién kep budc bing thép dic

“cung va linh kién kep budc bang thép tdm (hinh 2.15).

b)
Linh kién kep budc béng thép tam
Hinh 2.15. Linh kién kep buéc
a) Kep buéc géc vuong; b) Kep bude géc ngodt; ¢) Kep buéc doi dau.
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- Chan dé&: bo phéan nay lap duéi chan cua thanh ding c6 tic dung dem tai trong
truyén cho dat nén. Chan dé€ phan lam hai loai: loai c6 thé diéu chinh va loai ¢6 dinh
(hinh 2.16).
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Hinh 2.16. Chan dé'va thanh diéu chinh
a) Loai chan dé cé thé diéu chinh; b) Loai chdn dé c6’ dinh;
c) Thanh diéu chinh bang buléng; d) Thanh diéu chinh bang éng co ren.

- Thanh diéu chinh: dung dé diéu chinh chiéu cao cla gid chong, gom cdc loai:
thanh diéu chinh bang bulong va thanh diéu chinh bang 6ng cé ren (hinh 2.16). Chiéu
cao ¢4 thé diéu chinh 1a 150-350mm, ti trong cho phép la 20kN.

Gido kiéu gian dugc dp dung véi muc dich giam cong lap, thdo, dam bao 6n dinh
cho van khuén déi v6i nhitng céng trinh ¢6 hinh dang phiic tap. Gido kiéu gian bao gém
cac thanh lién két lai thanh céc gian bo phan. Khi mang ra cong trinh, chi viéc lién két
cac mang gian lai dé tao thanh gido hoan chinh.

Gido kiéu gian thudng dung déi véi céc cong trinh nhu kénh dan nude, hanh lang
dang phéu v.v..,

Ngoai cdc loai gian giao chiu luc néi trén, trong khi thi cong con céac loai gian gido
thao tac, chi don thuan ding lam chéd thao tac hoac ¢6 thé ti€p nhan mot phan vat liéu
trong thi cong. Cac loai gian gido thao tic ¢6 thé bo tri doc lap véi gian gido chiu luc,
hoac két hgp véi hé thong gong suon cing cua van khuon.

2.1.7. Lua chon gian giao

Khi lua chon gian gido dé chéng d& van khuon, cin phai xem xét cdc mat: tinh chat
cua cong trinh; chiéu dai va chiéu cao cong trinh; nhip, chiéu cao va trong luong cau
kién can chong da; tinh chat lap lai giong nhau cua cong trinh trén mat bang va chicu
cao v.v...Cé nghia 12 xem xét cong trinh mot céch téng thé va chi tiét. Ngoai ra, phai can
ct vao kha nang cua cong cu hién c6 va s& mua sam (s6 luong, dac tinh ki thuat) va lap
bién phdp gian gido trén co s& phu hgp véi cdc chi tiéu kinh t€ - ki thuéat cho phép.
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2.2. CAC LOAI GIAN GIAO
2.2.1. Giao chong khi chiéu cao nho hon 6m

Gido chong cho van khuon dam, san va cdc két cau khéc trong xdy dung cac cong
trinh dan dung va cong nghiép nhiéu tdng cdn dim bao cdc yéu cdu sau:

1. Qua céc tang khac nhau, tru gido phai dat trén mot truc thang ding dé tai trong &
cdc cOt tang trén truyén truc ti€p xudng cOt tang dudi ma khong truyén truc ti€p xudng
san bétong.

Khi khéng dam bao dugc di€u kién nay, chan cot ¢ tang trén tdm dé€ sao cho tai
trong truyén duoc truc ti€p xudng cac cot ting dudi.

Chén cic hang cot phai dat trén mot tam dé bang van day. Véan dé€ dat trén mat
bétong 16t, san hoac nén dét, da sic chiu dung. Khong cho phép cau tao nhimg tdm dé
riéng ré dudi timg chan cot. Dudi tat ca cdc chan cot gido chiu tai trong thang ding, phai
c6 bo ném bang gb, hoac kich, dé thdo cot chéng dugc dé dang (hinh 2.17). Nguyén tac
nay ap dung cho tit ca cac loai cot gido, trir truong hop khi cic cot gido cé co cau dicu
chinh do cao.

Hinh 2.17. Hai kiéu ké chén cdc cét gido

2. Cot gido ¢6 thé 1lam bang: cot gb c6 chiéu dai ¢6 dinh, gido cong cu diéu chinh
duogc chiéu cao (cot chéng don diéu chinh duoc chiéu cao bang ren oc, cot chong go.
thép két hgp v.v...).

Gido cong cu diéu chinh duoc chiéu cao cho phép chong vin khuén & do cao khac
nhau, lap dung thdo d& thuan tién. Gido c6 chiéu dai c6 dinh chi nén dung khi sir dung
dugc nhiéu lan, phi hop vai diéu kién kinh t€ - ki thuat cho phép.

3. Véi cot gido tir 3 + 6m, cdn phai lién két giita ching vdi nhau bang gidng ngang,
theo hai phuong (doc va ngang) thing géc v6i nhau. Gidng phia dudi phai dat cach mat
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nén hoac san khong nho hon 1,8m dé khéng cén trd su hoat dong. Giang trén cing, nén
dat dusi van khuon khoang 1,6m dé dam bao théng thodng khi ldp van khuon, kiém tra
van khuon trong qua trinh dé bétong va thdo van khuén (hinh 2.17).

Giang chéo dugc bo tri theo chu vi clia nha hoac cong trinh; con phia trong bé tri
cach quang tir mot hoac hai hang cot.

2.2.2. Gido chong khi chiéu cao bang hoac 1én hon 6m

1. Dé chéng d& van khuén san, dam va cac k€t ciu khac dat & do cao bing hoac 16n
hon 6m (trong truong hop van khuén khong the treo vai két cau chiu luc cla cong trinh),
ngudi ta ding cét gido noi dai tai chd, thco yéu cau chiéu cao cin thiét va lién két giita
cdc cot bang giang nam ngang (theo hai phwong doc va ngang) va giang chéo.

2. Tiét dién cot phai duge xac dinh theo tinh todn.

3. Néu dung cot gido bang gé tron, dudng kinh 1ay khong 16n hon 160mm; véi gb
vuong, i€t dién khéng 16n hon 120x120mm.

Mai néi cot cau tao theo kiéu mong, ting cuong phia ngoai moi néi bing dai thép
hoac gong thép xiét chat. o) nhiing cot dimg canh nhau, méi ndi duge dat so le theo
chiéu cao. Theo mat phang nam ngang, s6 mai nai khong duge 16n hon 50% tdng s6 cot.

4. Tt ca nhimg cot chiu tai déu phai ¢6 nhimg bot gd (ném) dudi chan cot, hoac &
dau cot. dudi da ngang dd van khuon.

S. Cot gido phai ¢6 giang nam ngang, [ién két thao hai phuong thang géc vdi nhau.
nham muc dich:

- Tao su 6n dinh khéng gian cho gian gido;

- Giam chi¢u dai tr do cia cot;

- P& sin thao tic (dung dé lap van khuon, budc cot thép, kiém tra van khuon trong
qud trinh d6 bétdng va thdo van Khuon).

Dé chang d& van khuon, trong trudng hop can thiét giam s6 lugng cot chong. tigt
di¢n cua giing nam ngang s& tinh tham gia vio viéc chiu tii trong thing dung.

bé don gian viéc 1ap ghép gian gido tai cong trinh, tat cd cdc giang nam ngang cau
tao ¢6 (iél dién nhu nhau d moi vi tri. N&u tinh todn mot thanh giang khong du thi b6 tri
hai thanh giang cd cling ti¢t dién.

Néu hai thanh giing & mat phang nam ngang piao nhau ma vat dat trén chiu tai
trong thang dimg truong hop nay ca hai gidng ciing tham gia truyén luc ién cot.

6. Giang nim ngang, d& san thao tic hodc nhin tdi trong thang dung. lam bang vin
¢4 chiéu day khong nho hon 40mm. Giang duoc lién két vdi cot bang bulong hoac dinh.
S6 luong dinh tai mdi ndt khong it hon ba. Lién két cot va giang chiu lue phai thuc hién

theo tinh todan.
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7. Gidng chéo lam bang van cd tiét dién 25x120mm hoidc 25x150mm; néu kich
thudc bé hon, khi thdo vin khuon, giang dé bi gay.

8. Giang chéo, ddm bao cho gian gido khong bi bién hinh, thudng 12 giang mém,
lién k&l véi cot thanh nhimg ludi tam gidc. Truong hop nay, khi ¢6 cdc luc ngang (luc
gid, luc ham v.v...) tic dung 1én nhém gifing no hodc nhém gidng kia gay ra chuyén vi.
thi cdc thanh giang chéo chi lam viéc & trang théi chiu kéo. Goc nghiéng giita gidng
chéo vd&i phuong ngang thudng trong gidi han tix 40° - 50°. 6 nhimg vi tri chiu luc dac
biét, can phai dat gidng chéo giao nhau theo kiéu chir thap.

9. Giang chéo bé tri theo chu vi nha 6 hoiic cong trinh; con phia trong, theo phuong
ngang dat timg hang mat, theo phuong doc dat cach nhau mét hang.

Giing chéo c6 thé khong can phai bé tri khi su ¢6 dinh cta gian gido di dam bdo
nit cing giao nhau gitta cot va giang ngang.

2.2.3. Cot chong don diéu chinh duoc chiéu cao

Cot chéng trong thi cong bétong toan khéi can phai duge 6n dinh, gon, nhe, dé thi
cong va thdo lap. Cot chéng phai dung dugce nhiéu 1an, tang giam chiéu cao dé dang; can
bao dam an toan trong suét qua trinh thi cong.

Cot chong c6 thé bang g, kim loai.
1. Cét chéong vdn khuon

Ciu tao cot chong binh thudng gom c¢6 ba bo phan chinh: chan. than cot va dau
cot chong.

- Dau cot chong: 12 bo phan nhan luc tr ddm d& van khuon dé truyén vio than cot
chong. Vé cau tao, dau cot chong ¢6 phdn diéu chinh nhu chan cot chong va bo phian
lién két véi dAm d6 vian khuodn;

- Than cot chong: 1a bo phan truyén luc tir ddu cot chong xuong chan cot chong. N6
duoc lam bang g6, kim loai hay mot s6 vat liéu khac;

- Chan ¢dt chong: 1a bo phan truyén luc truc tiép xudng mat dat, hoic san. Cau tao
cua chéan phai thay doi duge chiéu cao clia cot chong. N6 ¢6 thé 1am bang ném gé don
gian, bang ném gd kép hodc bang hop cit.

Vi bo gido ong thép (con goi la cot chong thép, thanh chong thép, ¢ot thép chong
dinh), nay san xuflt bang phuong phap kéo nguoi, khong dung éng tir thép ban cuon lai
v han. Ngudi ta 1am chan chéng bing kich vit. Chan chéng thay doi do cao duge nham
diéu chinh chiéu cao cua cot chéng va dé ndi cot chong khi thdo van khuon

Gido 6ng thép dugc dung dé [am thanh chong thang dimg vin khudn nam ngang cta
dam I6n, dim phu, sin nha, ban cong, méi dua. Quy cich gid ong thép cé nhicu kiéu,
hién nay cé hai loai thudng dung la: kiéu LENEX, kiéu Hoa Phat, kiéu CH va kiéu YJ

235



ngoai dac diém nhu trén, con ¢é dic diém ren xoin khong 16 ra ngoai, can dé phong vita
voi va vat badn bam vao ren oc.

Than cot chéng thép: 1a bo phan truyén luc tir van khuén xuéng chan cot chong. Co
nhiéu loai: Than cot bang mot 6ng thép khong thay déi tiét dién; than cot chong thép
duge thiét k€ bang hai 6ng 16ng vao nhau. Trén thin ong trira san cac 16. Khi néi véi
nhau nguoi ta dung dai va chot dé ¢6 dinh (hinh 2.18).

b Mt bich
trén va duai

Pai diéu
chinh khoang
cach gitra 216
chot trén ong
trong

=)
gx
2
- 209_!
2700mm

b

Chét dieu
chinh ang
trong

2 - .
Ong thép ¢60 Ong thép 048

Hinh 2.18. Cét chéng bang thép kiéu LENEX

Cau tao chinh ctia mot cot chéng la dng ngoai va 6ng trong 16ng vao nhau. Diu 6ng
ngoai ¢6 ren vuéng (ren ngoai). Trén phan ren 6¢c nay c6 khoét hai ranh thong nhau (doi
xtng) dé cam chdét . Chét xuyén qua mot trong nhimg 16 ctia 6ng trong va tua lén dai
quay diéu chinh. Vong quay diéu chinh Ia dai 6c ren vuéng, cé thé xoay tron trén toan
bo phan ren 6¢ 6 diu 6ng ngoai. Vong quay diéu chinh ¢6 tai dé tra tay van; nhd vay,
ngudi diéu khién c6 thé ding & mot vi tri ma van xoay duoc dai 6¢ mot cach thuan loi.

Chan c6t (mat bich) cé dé hinh vuéng, c6 bon 16 dé déng dinh giir chat vao vén 16t
va nhimg 16 dé noi chong véi céc loal cot chéng khac.

Pau cot chong (mat bich) ¢6 ban d& hinh vuéng (kich thude gidng chan cot chong)
dé dat da ngang d& vin khuon. Ban d& c6 nhiing 16 dé déng dinh gilt da ngang va nhimg
16 dé lién két bang bulong véi cdc loai cot chong khac.
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Ngoai ra, dau cot chéng c6 thé khéng ding ban d&, ma diing buléng ham (bit qua
thanh 6ng) dé gil céc co cau khac (dung dé dd da gb dat ngang hoac nghiéng).

Bang 2.3. Quy cach gia ong thép kiéu Hoa Phit

Chiéucao | Chiéucao | Chiéucao sirdung Téi trong Trong
Loai 6ng ngoai | Ongtrong | Tsithi€u | Téida | Khidéng | Khikéo | luong
(mm) (mm) (mm) (mm) (kg) (kg) (kg)
K-102 1,500 2,000 2,000 | 3,500 | 2,000 1,500 | 12,7
K-103 1,500 2,400 2,400 | 3,900 1,900 1,300 13.6
K-103B 1,500 2,500 2,500 | 4,000 1,850 1250 | 1383
K-104 1,500 2,700 2,700 | 4,200 1,800 1,200 14.8
K-105 1,500 3,000 3000 | 4,500 1,700 1.100 15,5
K-106 1,500 3500 | 3,500 | 5.000 1,600 1,000 16.5
Bang 2.4. Quy céch gia ong thép kiéu LENEX
6ng dudi: KSD 3566 60,5x21 6ng trén: KSD 3566 48,6x23
Ren diéu chinh: KSD 3507 60.5x33 Vong truc: KSD 4301 FCD40
Chot: KSD 3752 100 Chan dé: KSD 3505 T=S.,5
Quy cich T —— Loai V! v? & v? |
| Chiéu dai str dung 161 thiéu (mm) 1,800 2,000 2,400 2,700
| Chiéu dai st dung 161 da (mm) 3,300 3.500 3.900 4,200
Chiéu dai ong trén (nm) 1,800 2,000 2,400 2,700
Chiéu dai doan diéu chinh (mm) 120 120 120 120
o [ Ngan nhat (kg) 2,200 2,000 1,900 1.800
. Tai trong cho phép —— -
' Dai nhit (kg) (700 1,500 1,300 1200
E{Gﬂg ILr(_mg- (f(g) ) 12,3 12,7 136 (4.8 -I
Bang 2.5. Quy cach gia éng thép kiéu CH
T SO es CH-75 CH-90 |
Hang muyc T
Chiéu dai sir dung 151 thidu (mm) 1812 2212 2712
Chiéu dai sit dung t6i da (mm) 3062 34672 3962
Pham vi diéu chinh (mm) 1250 1250 1250
' Pham vi diéu chinh xoan 6¢ (mm) 170 170 | 170
| Taitrong | Khi chiéu dai t6i thidu (kN) 20 20 | 20
cho phép | Kpj chiéu dai 16} da (kN) [5 15 12
Trong luong (kg) 12,4 13,2 14.8 i —|
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Hinh 2.19. Cot chong
diéu chinh duoc
a) Cay chéng diéu chinh dé
co dinh, ren trong; b) Cay
chéng diéu chinh dé ¢ dinh,

ren ngoai, ¢) Cay chong diéu

clunh dé xoay, ren trong.

2. Cong nghé dung ldp va thdo do cot chong

Loai nay dung lap va thdo do don gian, hoan toan bang thu cong, nang suit cao.

Khi lap dung cén thuc hién theo trinh tu nhu sau:

- Diéu chinh 6ng trong tGi do cao cén thiét, con 6ng ngoai dat trén cac dam gé hoac

nén (san) bétong. Lién két d€ 6ng ngoai vao dam gd (van 16t) ké nhd dinh déng qua cic
16 san trén dé€ ong;

- Cam chét qua ranh xé ¢ 6ng ngodi (qua 16 gin nhédt & 6ng trong) va tua trén vong
quay dic¢u chinh;

- Quay tay van ctia vong quay diéu chinh dé dat do cao can thiét;

- Khi thdo d& cot, chi viéc quay tay van clia vong quay diéu chinh dé ha thap 6ng
trong sau do lay cot ra.

Mot 56 diém chii y khi sit dung cot chong don diéu chinh chiéu cao:

+ Khi b6 tri cot chéng cdn can cu vao tai trong trén cong trinh truyén xudng va siic
chiu cho phép cia cot dé quyét dinh s6 lugng cot va khoang céch gitra ching;

+ Dé cdc cot chong tao thanh mot hé théng 6n dinh, cin c6 lién két giang. Giéng c6
thé la ong thép (6ng gido), lién két vdi cot chéng bang khod gido; hoac bang van, lién
két v6i cot chong bang khod vong cung. Chan cot chéng cdn lién két chat xudng van 16t
(hoic nén) dé tang 6n dinh. Can loi dung tudng, hoac cong trinh bén canh dé lam ché
dua, tang do 6n dinh cho cot.
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+ D4u cla bd phan ren 6c va ren 6c cia 6ng ngoai phéai duge bao vé cin than, cin
thudng xuyén boi md chéng ri (ddu 6ng cua bo phan ren 6¢ ciing c6 thé duge bao vé
biang mdt nap nhya).

2.2.4. Cot t6 hop

Cot t6 hop lam bing thép géc va thép tron t6 hop lai, dung dé chéng d& vén khuon &
chiéu cao 16n. O chan cot va ddu cot ¢6 dé da, véi cac 16 sdn dé€ bit bulong khi lap chéng
cac doan cot v6i nhau, hodc lap ghép gitta céc cot t6 hogp va cot chong don diéu chinh
chiéu cao.

Khi cot néi chéng véi nhau, phai ¢ gidng lién két giira cac cot. Giang theo phuong
ndm ngang va gidng chéo. Giang c6 thé lam bang van, hoac thép hinh.
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Hinh 2.20. Cach 16 hop cét chong

2.2.5. Giao PAL

1. Pdc diém chung

Giao PAL dugc nhiéu nudc sur dung. VGi uu thé 1a mot chan chéng “van nang”,
bdo dam an toan va kinh t&, gido PAL c6 thé sit dung thich hgp cho moi cong trinh xay

dung véi nhitng két cdu nang, dat & chiéu cao 16n, gido PAL lam bang thép nhe, don
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gian, thuan tién cho viéc lap dung, thdo d& va van chuyén, dan dén viéc giam gid thanh
cong trinh.

Gido PAL dugc thiét k& dua trén nguyén tic mot hé khung gian tam gidc. Khi lap
rap, cac doan dugc x€p chong va tao nén tru gido cé chan dé€ hinh vuéng véi canh
1200x 1200mm, hoac chan dé€ hinh tam gidc véi canh 1200mm. Khung tam giac nay dat
trén khung tam gidc kia cho dén khi dat do cao yéu céu.

2. Cdu tao gido PAL

Gido PAL bao gém cdc bo phén:

- Kich ren duogc han vao tdm dé (kich SA-2) va tdm dau (kich SA-1);

- Céc thanh giang ngang va giang chéo (SN-12 va SD-12);

- Khung tam gidc tiéu chudn (S-1215);

- Khép néi (SA-01);

- Chét giit khép néi (SA- 02).

| 1200 |
| |
T [ -4 . 1200 |
| B "
} H’ o e

1500

(900) :
1200 (
(600)

Gidng chéo

L_ qJ Giang ngang
l i) %:ﬁ

»
|
L_:_.,_

Chét gitr khop ndi (SA-02) 7¥
67,5

L6 ¢18 _
Kich sa - 2 tai trong 16T Khap noi (SA-01)

Kich @ dau cot SA-1

Hinh 2.21. Cdc bé phan cuia gido PAL
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Bang 2.6. Khung tam giac tiéu chudn kiéu S-1215

Kiéu D“?;gm l§f“h Dy (mm) Dii (mm)
Ong ditng STKS] 76.3 3.2 1500
Ong ngang STK41 42,7 2.4
Ong chéo STK41 427 2.4
Giang ngang SN-12 34,0 2.2 1200
Giang chéo SD-12 42,7 2.4 1697
‘Trong luong 18 kg

3. Trinh tu ldp dung

- Dat be kich (gébm chan d€ va kich), lién két cic beé kich véi nhau bang giang nam
ngang va giang chéo,

- Lap khung tam gidc vao timg be kich, diéu chinh cdc bo phan cuéi cla khung tam
gidc tiép xic véi dai &¢ canh;

- Lap cdc thanh giang nim ngang va giang chéo;

- Long khdp noi va lam chat bang chot gir khép noi. Sau do, tiép tuc chong céc
khung tam gidc cho dé&n khi dat d6 cao yéu cau. Cudi cung, lap céc bé kich dd phia trén,
& cic goc cua khung tam gidc;

Toan bo hé thong cha gid d& khung tam gidc, sau khi dung lap xong, c6 thé diéu
chinh chiéu cao nhd bé kich phia dudi va phia trén (chiéu cao diéu chinh cé thé trong
khoang tir 0 - 750mm).

Trong khi dung 1ap chan chéng cua gido PAL, can chd y nhiing diém sau:

+ Lép cdc thanh gidng nim ngang theo hai phuong vudbng géc va chéng chuyén vi
bing giing chéo. Trong khi dung lap, khong dugc thay thé cdc b phan va phu kién cua
chan chdng biang do vat khac;

+ Toan b h¢ thong chan chong phai duge lién két vimg chic va diéu chinh cao thap
bang cac dai 6¢ cdnh cla cac bé kich;

+ Phdi diéu chinh khép néi diing vi tri dé lap dugc chét giit khép nai. Trong trudng
hop khung tam gidc chiu tai trong nén ma khong chiu tai trong kéo thi khong can lap
chot gitr khop noi.

2.2.6. Giio ong roi biang kim loai

Loai ndy gém nhimg ng rdi (cé chiéu dii khac nhau, fién két véi nhau bing khod
2id0), cac phu kién dé néi dai 6ng va céc chi tiét khac; sau mdi lan st dung cé thé thio

do, bao quin dé dung cho cac lin sau.
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Uu diém cua viéc sir dung gian gido 6ng kim loai:

- Giam gid thanh khi lap dung va thio da;

- Tan dung t6t kha nang chiu luc cta vat liéu;

- K&t cdu dong nhat, it bién dang;

- C6 kha nang tao dugc cdc két cdu hén hop khéac nhau;

- Chéng d& van khuon tién lgi, dé tao hinh, nhat la khi ding ¢ cong trinh ¢6 hinh
dang phuc tap.

Gido 6ng kim loai, ngoai viéc chéng d& van khuoén, con thuc hién cac chiic nang

khdc trong cong tac xay dung.

Céc bo phan chinh cta gian gido 6ng kim loai (hinh 2.22) la: d€ dg, 6ng gido (cot da
doc, da ngang, gidng chéo), khéa gido dé lién két cdc 6ng gido véi nhau, phu kién dé néi
dai 6ng, 6ng dd diéu chinh chiéu cao v.v...

1. Dé dé ong gido (chdn dé)

bé da ong gido dugc dung véi muc dich phan bt luc tap trung luc ¢ chan cot gido
tranh ép cuc bo 16n phan vat liéu dudi chan gido. TAm dé€ c6 16 dé déng dinh lién két
chat véi gé dém & dudi chan gido, nham han ché xé dich cot gido. Mat dé€ c¢6 phan 16i lén
(tron hoac vuong) dé dinh vi cot gido.

Ong hiin vao ban d€ c6 hai loai: loai 48,6mm nang 1,15 kg va loai 60,3mm nang 1,20 kg.

Hinh 2.22. Hé théng gian gido bang ong thép thanh roi
a) Gian éng thép; b) Cach 16 hop, ¢) Khod, éng néi va chdn dé



2. Oﬁlng gido

Cic doan dng thép 1a bo phan chu yéu tao nén khung cta gian gido (bao gom cot
dung, da doc, da ngang, giang chéo), chiu luc tic dung clia ngudi, vat liéu va céc phuong
tién van chuyén khic v.v..Do d6 éng phai chiu dugc Iuc va cham va chan dong. Cic
doan 6ng phai thang.

Vi trong luong nhe, sir dung loai gian gido nay tiét kiém duoc thdi gian lap ghép va

chi phi nhan céng.

Bang 2.7. Quy cach ong thép dung lam gian gido

Kich thudc Trong luong Modun m? Chuyén dong Bén kinh
buong kinh ngoai | Chiéu day kg/m qudn tinh chuyén dong
48.6 2,41 2,74 3,84 9,32 1,64

Bang 2.8. Quy cach chiéu dai va trong lugng

Chiéu dai (m) 1 L5 2 3 4 5 6

| Trong luong (kg) 2,63 3,95 5,26 7.89 10.52 13.15 15,78

Trong mot bo éng gido, dé thudn tién cho viéc 1dp rdp, van chuyén va bio quin,
nhiéu nhat ciing chi dén 5 - 6 loai chiéu dai. Chiéu dai hay dung 1a 2m, 2,5m. 3m, 4m,
cling ¢4 khi dung loai Sm va 6m. Binh thudng chi dung éng ¢6 chi¢u dai dudi 6m. vi ong
dai qud sé gay khé khan cho van chuyén, lap rdp va dé bi cong dudi tai trong ban than.

Trong thi cong, doi khi éng gido, véi mot s6 chiéu dai nhat dinh, khong phit hap
vdi diéu kién sir dung trong thuc t€, lic d6 phai cit 8ng dai thanh éng ngén trén co sd
xem xét:

- Chiéu dai ciia mot gian va chiéu dai clia mot tang:

- Giam duge dén t6i thiéu s6 luong phu kién néi dai éng;

- Ton trong duge nhitng diéu kién quy dinh cua lap rap;

- C6 kha nang su dung 6ng nhu nhau & céc vi tri khdc nhau (nhu cét, da doc, da
ngang. tay vin v.v...),

- C& duoc hiéu qua kinh 1€ néu céc 6ng déu duge sir dung tam thdi;

- Giam dugc dén t6i thicu s& loai chiéu dai trong mét bo gido.

3. Nhitng phu kién dé lién két ong

Nhitng phu kién d€ lién két ong dugc chia ra lam hai loai:

- Khoi gido dé lién két cdc ong tai nit giao nhau;

- Ong néi va truc néi dé nai dii cac ong.
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a) Khoa gido:

Theo vi tri tuong déi gitra cac 6ng, khoa gido duge chia ra timg nhém nhu sau:

- Ong dugc lap & cdc mat phéng khéc nhau, truc ng vuong géc véi nhau. Cic ong
dugc lién két bang khod gido kiéu vuong hoac khod gido kiéu cé ham;

- Céc 6ng duge 1ap & nhing mat phang khac nhau, tao thanh nhimg géc khac 90°,
lién két bang khod gido kiéu huéng;

- Céc ong lap song song, duoc lién két bang khod gido kiéu song song hoac hudng.
Khod gido kiéu song song st dung trong trudng hop nay Ia thich hop vi né khéng cho
phép cdc 6ng song song thay ddi vi tri gilia ching, nhu khi lap cot kép (2 cot);

- Cac dau 6ng khi lap c6 tam dong quy thi dung khod gido ¢6 dang khdp hay hinh cau.

Tuy theo s6 luong 6ng lién két véi nhau tai nit ma c6 tén goi cac nit nhu sau:

+ Nt don: gém 2 6ng, lién két bang khoa gido kiéu vuéng hay khod gido kiéu c6 ham;

+ Nt kép: gom 3 6ng. liénkét bang khoa gido kiéu vuong, tao thanh tir 2 niit don;

+ Nt ba: gébm 4 6ng, tao thanh tir 3 nit don;

+ Nt phic hop: nit lién két 5 dng trd lén.

Yéu cdu co ban cua nt 1a lién két phai vitng chac va do léch tam la nho nhat.

Cic loai khoa gom:

* Khod kiéu vuong: Khod gido kiéu vuong dugc sit dung nhiéu nhat. Ciu tao khoa
gido kiéu vuoéng, dua trén co s khod ndi gitia hai 6ng bang ch6t hdm hay ban 1€, bao
26m hai phéin 16 rét, lién két ciing hoac nira ciing, dat trong nhimg mat phang vuong goc
v6i nhau. Sau khi lap 6ng vao khod gido, ngudi ta xiét 6ng bang ren 6c¢, doi khi bang truc
léch tam hoic bang ném (hinh 2.23).

=Y .._-. - 'I -
)
- Kiéu Mannesmann Kiéu Mills
(CHLB Buic) (Phap)

Kiéu Schmiedag Kiéu Ersov

(CHLB DBrc) (Rumani) (Lién Xo)

Hinh 2.23. Cdc kiéu khod vuong
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* Khoa hudng: Khod huéng dung dé lién két cac 6ng véi géc xen gitta chiing khéc
90"; 6 luong sir dung khoang 5 - 20% so véi kiéu vuong. Khod kiéu hudng c6 kha nang
st dung rong rai hon so véi khoa gido kiéu vuong vi cdc 6ng lién két khong nhat thiét
phai tao thanh gée 90°. Do cich ciu tao, khod huéng khong dam bao c6 mot gée khong
déi gifra cdc 6ng noi. Vi vay, khi can lién két véi géc 90° thi phai ding khoa gido kiéu
vuong, khong duge sir dung khod huéng. Hinh duéi day gidi thiéu mot s6 ki€u ciu tao
khod hudng.

Kiéu ISOMC Kiéu 6 - 3 (Rumani)

Hinh 2.24. Cdc kiéu khod huong

Khod hudng c6 thé lién két cic 6ng song song, nhung thuc t€ ciing khong nén dung.
Két cau ctia khod huéng gin gidng két cdu cla khod kiéu vuéng, chi khdc & ché né gom
hai phan riéng biét; lién két gitra hai phan la dinh tan hay bulong, cho phép ¢6 dinh 6ng
¢ bat ki géc do nao (hinh 2.24).

* Khoa song song:

Khod song song dé lién két cdc cot thép, thudng dung 6 nhitng két cdu c6 tai trong
I6n hay chiéu cao 16n (nhu gido hinh tru). Ching duogc dung dé lién két hai cot hoac da
ngang, nham gia cudng trong nhitg trudng hop can thiét (chang han c6 ché lap sai, néu
thdo ra thi phai thdo qua nhi¢u); khong dung né déi véi cot don (néi so le) chiu tai trong
nang vi noi luc phu do uén sinh ra boi lap rap léch tam.

* Khod cé ham:

Khoa kiéu c6 ham la loai khod don gian, cé cling nhiém vu nhu kho4 kiéu vuong,
dugc lap ¢ nhimng vi tri ¢6 noi luc nho; nhu dé ¢é dinh cac da ngang phu hoac trung gian
vai da doc (0 d6 ¢6 nhiém vu gitr cho da ngang khong bi lat) hoac ¢é dinh lan can vdi
cOt O cdc tang san thao téc.

245



Hinh 2.25. Khod song song Hinh 2.26. Khod cé ham
Kiéu Entrepose - Inncenti (Y) Kiéu Steel-Skaffolding

b) Phu kién dé néi ong:

Phu kién dé néi 6ng dung dé lién két cdc 6ng véi nhau theo chiéu dai, bing phuong
phap d6i dau. M6i n6i phai b6 tri thich hop vao nhitng chéd mémen uén bang khong. Phu
kién néi chia lam 3 loai:

- 6ng noi (mang xong): thich hop déi v6i cac 6ng nam ngang (da doc, tay vin ...);

- Truc ndi (ludén vao trong cdc 6ng cdn ndi): st dung cho cdc 6ng dimg (cot, thanh
ding...);

- Phu kién n6i hén hgp: vira 1a 6ng néi, vira 1a truc n6i, duge bé sung thém chot dé
dam bao chiu kéo.

Co so két cau cua 6ng ndi la hai mang 6p bén ngoai 6ng, xiét chat vao thanh 6ng
nhao buléng.

6ng néi chiu mémen udn t6t, chiu luc doc truc kém. Ngugce lai, truc néi chiu nén rat
16t, chiu uén kém va khéng chiu dugec kéo. Do dé cin két hop dé dung sao cho thich hop
voi dac tinh chiu luc cta ching. Vi du: 6ng néi két hop vai truc néi, thém chét vao truc
n6i dé chiu duge luc kéo, nén, udn. '

Truc n6i bang kim loai, c6 dudng kinh ngoai nho hon dudng kinh trong cta 6ng mot
chut, ¢ gitra truc ndi ¢6 go biang dudng kinh ngoai cua 6ng dé dd 6ng trén (hinh 2.27).

= X

\ i
(.
Mang xéng kiéu Mills hén hop Mang xong kiéu Entrepose Mang xong kiéu Steel-
- Inncenti Skaffolding
: 4
S ("
Mang song kiéu 6 - 3 Truc long kiéu Borton Truc 1dng kiéu 6 - 3

Hinh 2.27. Phu kién néi éng



Dai khi truc néi va 6ng gido duge khoan 16 xuyén dé cam chdt, bao dam chiu dugc
luc kéo. 6ng ndi dugce quy dinh dat & nhitng diém c6 momen uén bing khéng, truc néi
chiu udn kém va hau nhu khéng chiu duoc kéo, vi vay quy dinh khong st dung truc noi
khi khong cé cdc co cdu dam bdo vé chiu kéo.

4. Olng dé diéu chinh chiéu cao

Ong d& diéu chinh chiéu cao duoc lap vao dau trén cling cua cot gido. 6ng c6 duong
kinh trong 16n hon dudng kinh ngoai cla cot gido mot chit. Pau ong dd cd truc vit va
dai 6c dé diéu chinh chiéu cao trong pham vi nho, thudng tir O - 12cm. Than éng d5 ¢6
cdc 156 dé cam chét him xuyén qua cot gido bén trong (dng d& va dau cot gido duge
khoan sdn cdc 16 ¢6 khoang céch giong nhau), diéu chinh dugc chiéu cao trong pham vi
16n, thuong tir O - 0,63m. D¢ tranh mat mat, chét hiam duge gan véi éng bang day xich
nho. Ngoai 6ng d& diéu chinh chiéu cao nhu trén, con cé thé chi riéng bo phan diéu
chinh lap truc ti€p vao ddu cac cot gido.

2.2.7. Dam rit
1. Nguyén tac cdu tao va su dung

Dam nit dugc ciu tao bang phuong phap t8 hop cac dim don (ddm trong va diam
ngoai) cdc ddm lap vdi nhau theo kiéu ong I6ng (dam trong va ddm ngoai 1éng vio nhau.
tamn goi hinh thitc nay 12 dng 16ng dé dé hinh dung). Dé ¢8 dinh chiéu dai cha dam, giita
chung c6 co ciu ham.

Dam riit diéu chinh dugc chiéu dai, dung thich hop trong viéc chong d3 van khuon
véi nhip khidc nhau. N6 dugc ché tao bang thép nhe hoidc thép hinh (thiét k€ don gian. s6
lan str dung cao).

Dé tang kha nang sir dung linh hoat, ddm rit thudng duoc diing véi cot chéng don
diéu chinh chiéu cao va tao nén mét b dung cu chéng van khudn déng bo, hoan chinh.

Do lap nhanh, dé thao (4c, tiét kiém, dam nit duogc xdc nhin 13 mét cong cu thuan
loi, kinh t& nhat trong chéng d& van khuon san. Dam rit phai dam bao dugc nhimg dic
tinh sau day:

- Kha nang chiu luc 1dn, trong luong ban than nhe;

- Thao tiac don gian khi diéu chinh chiéu dai;

- Di¢u chinh dugc do vong cia dam;

~ Thio d& dé dang.

D¢ dat duoc nhimng dac tinh trén, ngudi ta di thuc hién nhu sau:

+ Dung thép nhe véi cau tao tiét dién dac biét,

+ Diéu chinh don gidn chiéu dai gita dim trong vi dam ngoai theo nguyén tac

ong long;
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+ Diéu chinh d6 vong clia dam thong qua co ciu ham gitta dim trong va dam ngoai,
bang bulong hoac tang do;

+ D€ thdo d& dé dang, dung tdm c6 khép néi tai ché van bulong lién két (hodc ném,
chot). Ngoai ra, do ciac ddu dam thuong dat trén cédc loai gido cong cu cé bo phéan kich
diéu chinh chiéu cao ¢ du cac cot gido, nén viéc ha dam rat dé dang.

Dam rit gébm ddm trong va ddm ngoai 16ng vao nhau theo nguyén tac 6ng long.
Dam trong va dam ngoai dugc lién két ¢é dinh v6i nhau bang ném gé, buléng va chot
kim loai. Ngoai ra, & ddm rit, cac doan ddm con dugc lién két theo nguyén tic 6p noi
ti€p va ¢6 dinh gitta ching bang bulong, hodc gitta ddm trong va dim ngoai lién két
bang khoa ném tai thanh trén ctia dim.

D¢ phdt huy kha nang ctia dam rit khi st dung véi tai trong va chiéu dai thuc 1€ 16n
hon tai trong va chiéu dai cho phép cia dam, ngudi ta thuong dung thém cot chong &
gitta hoac 1ap noi tiép ciac doan dam.

Dam rit ¢6 chiéu dai tuong tng véi chiéu dai dé d van khuon dam. Khi chiéu dai
cua dam 16n hon chiéu dai 16n nhat cho phép cta dam rit, lic d6 ngudi ta dat néi tiép
thém mot dam rat thit hai. Tai vi tri dat néi ti€p hai dam nit duge d6 bang cot chong. S6
lugng dam rit phu thudc vao tai trong & trén truyén xudng nhung t6i thiéu phai la hai.
Dé dam bao 6n dinh theo phuong ngang clia dam rit (mat phing thang géc véi dam rit),
can c6 giang ngang lién két v6i thanh canh ha cla ddm rit (diéu kién nay chi dp dung
doi v6i nhitng kiéu dam c6 do ciing theo mit phang ngang bé).

Khi ché tao nguoi ta san xuét nhiéu doan néi lai véi nhau bang chot hoac khoa. Cic
doan dam rit gom hai loai:

| 22-25m |
| |
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Hinh 2.28. Hai loai doan dam riit



- Loai 1: gobm 1 dam trong va 1 dam ngoai. Kich thuéc doan dam ngoai 2,2-2,5m;
doan ddm trong 2,5-3,0m. Chiéu dai sir dung loai nay tir 3-4,5m;

- Loai 2: gébm ba doan 2 doan dam ngoai va 1 doan dam trong. Chiéu dai st dung
loai nay tir 4-6m;

Thém cot chong & gitia dim s& lam thay déi so do chiu tai trong cua dam. Tai diém
chong, néu dung dam it theo hinh thic gian, sé c6 thanh trén chiu kéo, thanh dudi chiu
nén, ngugc lai véi so do chiu tai cia dam (theo gia thiét tinh todn ban dau). Do vay,
doan dam tua lén c6t chong thudng cé tiét dién dac. Cau tao tiét dién dac ¢ day, mot mat
cho phép ti€p nhan dugce ca luc kéo va luc nén khi thay déi so dé tai trong; Mot mat cho
phép chiu dugc luc nén cuc bo cua cot chong tua vao dim. Néu dung dam rit kiéu gian
¢6 cot chong & gitta, thi thanh dudi phai du 16n dé tiép nhan ap luc, déng thoi phai duge
16t g6 dém tai diém chong dé luc ti phan b déu.

Dam rat ¢6 cdu tao do vong, khi chat tai 1én dam, tai trong khéng duoc vuot qua gidi
han cho phép dé dim khong bi vong.

Dam rut, t6t nhat nén dugc san xuat bang thép nhe, c6 ti€t dién dac biét dé giam
trong luong. Khi ché tao bang thép hinh, cin gi6i han trong lugng sao cho cé thé lap
dung bang tha cong (1-2 ngudi); Néu c6 diéu kién van chuyén bang co gidi méi nén ché
tao cac loai c6 trong luong nang.

Dam rit trude khi ché tao hang loat phai lam mau thir. Mau thir phai dugc chat tai
trong dé kiém tra lai khau thiét k& va gia cong cling nhu dé xdc dinh stic chiu tai thuc &
cua dam.

2. Cdc loai dam rut

a) Ddm ruit ldp ghép theo nguyén tdc 6ng long:

T

=

e

Hinh 2.29. Mét dang dédm rit PECCO
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Dam Pecco cia cong ty thép NITTETSU (Nhat Ban), ché tao bang thép nhe. Loai
dam nay dugc lap ghép vdi nhau tix cic dam don. Dadm ngoai cdu tao theo hinh thic
pian; ddm trong cd tiét dién dac, & phdn bung c6 khoét 16 dé gidm trong luong. Cic doan
dam lién két ¢6 dinh v6i nhau bang chét ham,

Bang 2.9. Pac tinh ki thuat cia dam Pecco

S5 thi ty Loai ddm Ph*‘“g;i‘ ;la‘];y ((:r?rln C)h’e“ T“'”zi glt)rong
{ L.P; 1870-2830 40,05
2 L.P, 2885-4260 58.02
3 L.-P, 2360-3245 44,29
4 L.-P, 2885-4675 62,26
5 Lo-Ps 3005-3865 50,32
6 LD, 3005-5315 68,29
7 LP.-L, 3720-4160 60.64
8 LoPcL, 4210-4575 64.88
9 Le-PiL, 4850-5215 7091
10 L,-P;-L. 4705-4985 69.12
| (' L. PeL, 5345-5625 75.95
12 L,-Pi-L, 5985-6270 81.30
13 Ly-Py-L. 3720-5585 78,61
14 Lo-P,-L, 4210-6005 82.85
15 LP, L, 4850-6645 88,88
16 L.-P,-L, 4705-6415 87,00
17 L.-P,L, 5345-7005 93,12
| 18 L,P,L, 5985-7700 99,21

Ghi chii: - Momen uén cho phép t6i da ciia dam: M = 1400 kGm.
- Phan lue cho phép 161 da tai goi tra: A = 2500 kG.

Dam “Sentor 1.7” cia Hang Hunnebeck (Tay Dic), duge ché tao bang thép nhe. ¢6
(i€t dién dac biét dé tang do ciing. Cac doan dam trong va dim ngoai lién két c& dinh véi
nhau bang bulong.

Dam PP-4 va PP-6 cta vién Iluuitomts (Lién Xo) duge ché tao bang thép hinh.
thich hgp vdi diéu kién ché tao tai hién truong.

b) Ddm rut ldp ghép theo nguyén idc ép noi:

Dam rdt 14p ghép theo nguyén tac 6p ndi duge ché tao, dung dé da van khyon cho
cdc hanh lang va phong hep. Nhimg dim nay ¢6 chiéu dai nho, thuin tién cho viéc lip
rdp bang thi cong. Ngoai ra, dim nay con ding dé noi dai véi cdc kiéu dam rdt khic.
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c¢) Dam rit 6 thanh cdng:

D¢ do van khuén, ciing v6i viéc sit dung dam riit theo nguyén tac 6ng 16ng, ngudi ta
con str dung dam radt c6 thanh cang dudi. Loai ddm nay c6 cdu tao don gian, dé ché tao.

Thanh trén ctia dim gém 3 doan léng vao nhau, theo kiéu ong ldng. Ong giita c6
duong kinh 3", hai 6ng phia hai bén c6 duong kinh 3,5, vat liéu la thép CT3.

Hé dudi clia dam gom thép 6ng va thép tron. Hai 6ng ding cé dudng kinh 2”; thanh

ngang va thanh xién la thép tron. Thanh ngang ¢ gilta c6 tang do dung dé diéu chinh do
vOng ctia dam.

<

Hinh 2.31. Dam rut lap ghép kiéu 6p noi
i Cq’lng ngoai, 3.5"; 2. Ong gitta, 3", 3. é'ng dimg, 2";
4. Tang do; 5. Thanh cang bang thép tron; 6. Lo xo chot ham.

Khi lap dat ngudi ta xdac dinh nhip cia dam theo yéu cau can chong d&; diéu chinh
chiéu dai cua dam theo nhip yéu ciu, ¢ dinh bang chét ham (chot ham phai bo tri doi
xtng qua diém giita cta nhip dam). Sau d6 van tiang do dé cho toan bo ddm cung lam
viéc vai do vong thich hop.

bé dam bao do 6n dinh va do bén cla ddm, cic doan 6ng ndi duge 16ng vao nhau
mot doan t6i thiéu 1a 60cm.

Sau khi diéu chinh xong, can cit vao vi tri d& vdn khuon da dinh dé lap dat dam.

Ngoai ra, phai bé sung gidng néo dé 6n dinh cho hé dim khi lam viéc.
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d) Gian mat cdo voi mdt bang diéu chinh dioc:

Day la loai gid chong van khuén ndm ngang cta san nha, dam... Diing gian mat cdo
v6i mat bang c6 thé diéu chinh dugc dé chéng vén khuon c6 wu diém tiét kiém dugc céc
thanh chéng van khuén va md rong khong gian thi cong trong ting nha, tao diéu kién
tang nhanh ti€n do thi cong. Gian mat cdo v6i mat bang diéu chinh duge gém nhiéu loai,
dudi day chi gidi thiéu mot s loai dién hinh:

- Gian mat cdo loai nhe: Loai gian nay dlng thép géc, thép det va c6t thép tron han

lai. Hai gian mit cdo ghép lai ¢6 thé diéu chinh nhip trong pham vi 2,1-3,5m. Kha nang
chiu tai cia mot gian mat cdo 1a 20kN.
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Hinh 2.33. Gian mdt cdo 16 hop
a) Gian 16 hop loai A; b) Gian t6 hop loai B.
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Tai trong cho phép cla tiép diém gian mat cdo loai nhe, xem bang 2.11.

Béng 2.11. Tai trong cho phép tiép diém gian mit cdo loai nhe

,~ Pham vi str dung Khoang cach tiép Tai trong tié€p diém Do vong tuong ung } .
cta nhip L (mm) diém (mm) (N) (mm) |

| 2100 <T. <2500 300 2400 < L/400 |

‘ 2500 < L. < 3000 300 1700 < 1./450

| 3000 <1 <3500 300 1000 <1./430 J

- Gian mdl cdo 16 hop: Gian mit cao t6 hop chia 1am 2 loai: loai A va loai B. Loal A
dung thép géc, thép det va cot thép tron han lai, hai gian mat cdo (méi gian dai 3,0m)
sau khi lap lai, nhip cé thé diéu tiét trong pham vi 3,0-5,5m: loai B diung thép géc ché
tao, hai gian (moi gian dai 3.05m) sau khi lap lai c6 thé diéu tiét nhip bang 3,65-5,7m.
Mot gian mat cdo loai A ¢é kha ndng chiu tai 1a 40kN, kha nang chju tai cua loai B
la S0k N.

2.3. CAC PHUGNG PHAP CHONG B3 VAN KHUON

Cot chong va san thao tic trong thi cong bétong toan khéi can phai duge on dinh,
gon, nhe, dé thi cong va thio lap. Cot chéng va san thao tic phai dung duge nhiéu lan,
tang giam chiéu cao dé dang; can bao ddm an todn trong sudt qud trinh thi cong.

2.3.1. Chong van khuén dam san

2.3.1.1. Chéng vin khuon ddm, san bang gido éng thanh roi

Hé thong gian gido, bang éng thép thanh rdi, chéng van khuon dam, san. Hé thong
nay gom: gian ong (hép (cot, da doc, da ngang, thanh chong chéo), khoa gido (kep

quay). chan d¢€, éng dd diéu chinh chiéu cao (éng noi), tam khuén dinh hinh hoac vin
rof. thanh giang (xem hinh 2-22 trong muc 2.2.6).

bé lap he thong gian gido chéng van khuon dam, san duoc chinh xéc, trude hét phai
can cd vao ban vé de¢ dinh vi cic cot gido, dac biét 1a cic cot dd van khuon day dam. Can
ct vio ban vé dé xac dinh-sé luong va thanh phan cda gian gido.

1. Trinh tu ldp gian gido

- Dat cdc thanh gb dém dudi cac cot gido dé tang tiét dién chiu luc, mat khic dé
dinh vi cdc tam dé€ da cot gido:

- Chia khoang cach va dinh vi cac tam d¢;

- Lip cot gido trén cdc chan dé, dat cot gido vio Vi tri:

- Lién két cic da doc, da ngang vio cot gido bang khod gido. Sau dé. lién két cic

thanh gidng chéo d¢é tao thanh hé bat bién hinh;
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- Lat san cong tdc tua lén cic da ngang, da doc, lap cdc 6ng dd diéu chinh vao dau

cac cot giao;

- Diéu chinh 6ng d& van khuon dén do cao cdn thiét dé 1ap van khuon dam, san.

Tuy theo dién tich vdn khuon dam, san nho hay 16n ma c6 cdch lap gian gido, van
khuon khdc nhau; khi dién tich nho, hé théng gian gido duoc lap trude, sau dé lap vin
khuon dam, san; khi dién tich 16n, gian gido, van khuon lap theo day chuyén xen ké.

iE- Kich vit jT

Giang chéo

g Giong ngang

Kep ong

Ban dé

T R S S =S

Hinh 2.34. Gian gido bang 6ng thép thanh roi chong van khuén dam san

2. Thao gian giao

Sau khi thao xong van khuén dam san, tién hanh thdo gian gido, theo trinh tu sau:

- Thao 6ng da diéu chinh;

- Thao giang chéo, da doc, da ngang theo timg hang bing céch thdo khod néi;

- Xép céc 6ng gido theo timg loai (dé tién van chuyén va sir dung tiép).

2.3.1.2. Chong van khuoén dam san bdang cot chong va dam rat

Hé thong gian gido, chdng van khuon dam san, bao gom: gido chéng cong cu, dam
rit. Van khuon dam san ghép tir nhitng tam van khuon dinh hinh bang kim loai.

Hinh 2.35 m6 ta hé thong gian gido chong d& van khuoén dim san, chong van khuon
dam bang co6t chéng don diéu chinh chiéu cao va didm rit PECCO. Cot chong lién két

véi vin giang bang khod vong cung.

D& vin khuon san bang dam rit, hai dau dim géc truc ti€p 1én dam thép hoac dam

6. Chinh dam nay ciing dé géc gong treo.

254



Van lat

l =
Dam co riit

Dam gé doc

Cay chong
diéu chinh dugc

B8=0,5 BIB|B
== " ol
il i — | =
(=]
< B T ™
| Vanlat [l }Dém co rit m
& — || D&m g6 doc )
— | @
| | E
L1 L2
[l

Hinh 2.35. Chong van khuén dam san bang dam riit va gido céng cu

Dam rit (dam co rit) 1a ddm c6 thé thay déi chiéu dai, lam bang kim loai. kha nhe,
ngudi cong nhan ¢6 thé tu mang, vac dugc. Cac bo phan co rit 1am béng thép cudng do
cao va dugc ché tao dam bao do vong 1én. Khdu do t6i 7m c6 thé dat goi tua trung gian
tuy loai tai va nhip. Van long 6c khoa thi gian gido sé vong xuéng, dam bao viéc thao do
va di chuyén dé dang.

1. Trinh tu lap rap

- Dat gido chong cong cu ding vi tri, diéu chinh kich trén dau cot gido ding cao do
yéu cau;

- Pat da ngang bang g6 trén dau kich, kiém tra lai tim dim va cao d6 clia da ngang;

- bat ddy khuon dam, thanh dam, thanh giang lién két gitra hai thanh dam, con don;

- Pat dam rt, kiém tra lai d6 bang phang clia ddm rt;

- Dat van khuén san.

Cach lap nay ¢6 uu diém: Diéu chinh do cao ddy dam, ddy san nhanh chéng, chinh

xdc, hé thong chong da viing chic.
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2. Trinh tu thdo

- Dam nit duge thdo bang cach néi 16ng chot lién két & gitta dam, k&t hop véi ha do
cao cua kich, 1am cho géi tua ciia ddm mt xudng, tir d6 c6 thé thdo van khuon san va
dam rit;

- Sau khi da ngang dudi ddy vdn khuon dam ha xudng theo dau kich, tién hanh thdo
van khuon thanh ddm va ddy dam;

- Thdo gido chong cong cu.
2.3.2. Chong van khuon dam, giang, tuong
2.3.2.1. Chong vdn khuon dam bang cét chéng va kep thanh dim

Hé chong vin khuén dam bao gom cot chdng don diéu chinh chiéu cao, kep thanh
dam. Vin khuon thye hién bang tdm khuén dinh hinh kim loai.

Cach chong nay, kep thanh dam duoc lién két véi cot chéng don diéu chinh chiéu
cao. thanh mét bo cong cu c6 thé tao hinh ddng van khuén mét cach dé dang.

Kep thanh ddm c¢6 dinh chiéu rong ddm tir phia ngoai, thanh ctr ¢6 dinh chiéu rong
dam tir phia trong.

K¢p thanh ddm diéu chinh dugc chiéu rong, cot chong don di¢u chinh duge chicu

cao: ching lam cho viéc dung va thio vdn khuon rat tién loi,

2.3.2.2. Chong vdn khuén ddam, giing tuong bang cot chong, dinh moc, dim rit,
kep thanh dam

1. Chong van khuon dam
a) Cdu tao:

Hé vin khuon bao gom tdm khuon dinh hinh, méc lién két chir U ¢6 buléng tang,
kep thanh dam, dinh méc, c6t chéng, dam riit.

MG6i g6i tua d dam rdr t6i thiéu phai ¢6 3 dinh méc va kha nang chiu luc & péi tua
bang dinh mdc phai xdc dinh qua tinh toan va kiém nghiém thuc t€.

by Trink ne ldp van khuén dim:
- Can cu vao do cao dat dam. xic dinh cao d6 dong dinh méc vao tuong;

- Dat gé dém trén dinh maéc. sau dé dat dam riit 1én g6 dém. Diéu chinh do cao dam
rdt bang ném (ném dat trén gé dém va dudi dam rat);

- Sau khi diéu chinh xong cao d¢ cla cdc dam rut, dat da ngang va vin khuon diy
dam (van khuon day dam cé thé bang tim dinh hinh hodc vin roi):

- Dat tam khuén thanh dam: khi chicu cao tdim khuon khong da, dat thém mot thanh
26 ncp phu thém dé dam bdo chiéu cao yéu ciu;
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- Khi dam khéng ¢6 san, ding kep thinh ddm dé cé dinh thanh ddm. Néu dim cé
san, dung thanh chéng xién dé€ c6 dinh thanh van khuén dam;

- Diéu chinh d¢ véng cla ddm rit: Néu ddm c6 chiéu dai bé, dung ném dudi thanh
canh ha cta dim nit ¢ diéu chinh. Khi dim ¢6 chiéu dai 16n (nhu khi lip hai dam néi
11€p), dung cot chong dé diéu chinh;

- Cot chong phai dat trén nén dat tdt, co tdm ké; cot chang phdi ¢d dinh bang gidng.
2. Chong vdn khuén giang tuong
a) Cau tao:

Hé nay bao gom: tAm khuon dinh hinh, méc lién két chir U ¢6 bulong tang, kep
thanh dam, go6 dém.

b) Trinh ue ldp vdn khuén:

Tuy theo d¢ cao dat van khuon, déng dinh méc vao tudng. Khoang cach cdc dinh
moc tor da la 1,5m. Sau dé dat van khuon thanh 8p sét vao tuong gach. C6 dinh thanh
van khuon bang kep thanh dam.

Néu chiéu cao gidng tudng 16n thi ding kep thanh dam thép ban xuyén qua mach vira
cua tudng. Trudng hgp khong c6 kep thinh dam kiéu thép ban thi phéi ¢6 bién phdp tao 16
dat da gb xuyén qua tudng thay cho kep dé sau khi dé bétong thao dam dugc dé dang.

1.2.3.3. Chéng vdan khuon tuong bang dam riit

Dam rit duge sir dung nhiéu trong viéc chong van khuon dam, san. ngoai ra con ¢é
thé stir dung chong van khuén tudng. Dam rit (phan dim ngoai) két hgp véi cot chéng
diéu chinh chiéu cao tao nén mot hé théng chéng van khuén tudng.

Sa do cdu tao chong van khuon tuong bang dam riit va cot chong:
- Dung phan dam ngoai clia dim rit 3¢ 1am ddm chéng vin khuon tudng;

- Pat nep ngang (4) nam ngoai thanh gé dém (3) va & phia dusi buléng dicu chinh.
Nep ngang dai 3m va vuon dai khoi vi tri cua dam cudi cing 12cm;

- Thanh g6 dém, moét dau kéo dai qué nep ngang (4), dau kia vuot qua dau 10cm:

- Thanh g6 lam sudn vdn khuon ty sit vio thanh cdnh thuong clia dam rat. Pau trén
va dan dudi cia dim rat, vi sudn van khuon khong ty sit vai gé dém (3) (cach li boi
chiéu day ciia thanh cdnh thuong cua dam rit), do d6 phai ¢ ném bang g6 mong chén
gitra ching;

- Vidn khuon lién két véi sudn gé bang dinh. Chiéu cao clia van khuon phu thudc vao
chiéu dai cia dim rat, sudn van khuén (7) va thanh gé dém (3). Dé ting cuong chiéu
cao clia van khuon twdng so vé6i chicu cao (chiéu dai) clia dam nit, c6 thé kéo dai suon
vin khuon (7) va thanh g6 dém (3) thém mot doan.
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3.75m .

Hinh 2.36. Chéng van khuén tuong bang dam riit
1. Cot chong; 2. Dam rut; 3. Gé6 dém; 4. Nep ngang;
5. Van khuén; 6. Thanh giang; 7. Suon van khuén.

2.3.3. Chong van khuon san, mai hat, lanh to

2.3.3.1. Chong vdn khuon san bang ddam rit

Hé théng nay bao gém: tdim khuén dinh hinh hoac vén roi, dam rit. Truong hop nay
coi ddm rit nhu mot thanh xa gé, song né linh dong hon bdi c6 thé diéu chinh duge do
dai. Do vay dim rit c6 thé lap tai nhitng vi tri ma khoang cach hai bén han ché.

Céc vi tri dam rit gdc 1én tudng phai ¢6 cung do cao duge ldng bang vira ximang.

Tudng d& dam rit phai duge tinh todn theo tiéu chudn thiét k& két cau gach da.

a) Cdu tao:

béi véi san nha ¢, vé cau tao thuong quy dinh nhu sau:

- Dam rit chi dugce gdc lén tuong sau khi da xay xong 48 gio;

- Ba I6p gach trén cung phai dung gach dac hoac da cé cuong do 16n hon 75kG/em’,
Xay vdi vira Ximang mac 50#; tuong phai ¢6 chiéu day tir 22cm trg lén.

Chu y: Khi goi dau ddm rit vao tuong, phdi trica 16 hodc khe trén tuong, hodc boc dau dam
riit bang vdt liéu cach ly dé sau khi dé béténg san, rit ddu ddm ra duoc dé dang.

b) Chii y khi ldap van khuon:

Cich chong van khuén san bang dim rit gic lén tudng cé uu diém bd duogc cot
chong. Song, tai cac ddu dam rdt gac vao tudng, néu ciu tao khong ding, khi thdo dam
sé gap kho khan. Tai cic diém gac dam riit lén tudng, phai xac dinh vi tri dé trira 16 hoac
khe, va thuc hién sao cho cdc diém d& dam c6 cung do cao. Nhimg cong viéc nay it
nhiéu gay phién phic trong thi cong.

Khi van khuon san dit & do cao 16n, d& vian khuon san bang dam rit tua hai dau dam
vao tuong, hodc tua vao goi tua treo, 1a thuan lgi hon ca.
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Hinh 2.37. Ddm rut dé van khuén san
a) Dam rit gac lén tuong gach dé van khuon san;

i

]

b) Chi tiét cach ly ddu dam rut géac lén dam bétong

2.3.3.2. Chong vdn khuén san bdng cot chong va dam riit

Hé thong nay bao gom: tam khuon dinh hinh hoac vén roi, cot chong diéu chinh
chiéu cao (hoac gido khung phang), da gé va dam rit. Dat hai da gb song song canh hai
mép tuong doi dién, tua trén hai hang cot chéng diéu chinh chiéu cao. Trén hai da g6
nay dat cac dam nit d& van khuén san (hinh 2.35 muc 2.3.1.2 va hinh 2.38).

Bé tong Van lat

Lle

o

Tam van dém

Giang cheo Gido khung

phang

Kich diéu chinh

Hinh 2.38. Chéng van khuén san bang ddm riit va gido khung phang

Cich lap nay c6 uu diém la lap, thdo van khuoén san rat dé dang, nén dugce dung phé
bién. Ching chi dung khi san dat ¢ chiéu cao thdp, vi bi gidi han bai chiéu cao cot chong
don. Daéi véi nhimg loai cot chéng khéc, ¢6 chiéu cao 16n, pham vi sir dung khong han ché.

Ngoai phuong phdp trén, chong véin khuén san bang cot chéng va dam rit con dugc
ap dung cho nhitng san c6 kich thuéc rong, cho dan thang... Puong nhién trong céc
truong hgp nay, van dé 6n dinh ctia hé cay chéng cin dugc quan tam triét dé.
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2.3.3.3. Chong vdan khuoén madi hdt va lanh té bang gid dé cong xon
Hé nay bao goém: gid cong x6n kiéu tam gidc, gb dém, ném, thanh gé vién mép, dam
riit, van khuon dinh hinh, c6t chong.

Khi van khuén mai hat ¢6 bé rong nho (khoang nho hon 1,20m), dung gid tam gidc
dé d& van khuon. Do cao vi tri neo gid tam gidc vao tuong cin xdc dinh trude. Khi xay
gach dén do cao nay, dat truéc mot thanh gé moéng day lem, sau khi xay xong tuong, riit
thanh gé mong ra, trén tudng sé c6 mot khe trong. Dung thép neo luén qua khe trong dé
c6 dinh gid tam gidc (c6 dinh thép neo bang ném) vao mat tuong trong. Trén gid tam
giac dat dam dg, ném va van khuon.

Khi van khuon lanh t6 va méi hat ¢6 bé rong 16n (khoang tir 1,20m trd 1én), phai
dung dén c6t chong phia mép ngoai cua mai hat.

1. Chéng vdan khuén lanh to

a) Cdu tao;

Hé nay bao gém: tdm khuon, dinh méc, méc lién két chit U c6 bulong tang, da doc,
da ngang bang g6.

b) Trinh 1w ldp van khuon:
- Bong dinh méc vao tuong, dinh méce cach mép cira 20cm;

- Dat da g6 lén g6i tua (Ao bang dinh méc) néu chiéu dai lanh t6 bé hoac dat da go
lén goi tua néu chiéu dai lanh t6 16n;

- Cao do cuia da gb dugc diéu chinh bang ném (ném dat trén goi tua va dudi dau da go);
- Dat da ngang, van ddy, van thanh va c¢6 dinh van thanh bang kep thanh dam.

2.3.4. Gi6i thieu mot so loai gian gido

2.3.4.1. Gian gido khung khéng gian

1. Loai gian gido thuong diing

Hinh 2.39. Phoi canh mot khung gido



1250mm

1730mm

1 250mm ———

T '
= 1 T
3 2
o o 1"_
Bl E =
- £ 1S
2 | =
Ay
4 |
& o - l
& g

Hinh 2.42. Chi tiél khod va chadn cét

Bang 2.12. Két ciu sé lugng 1 bo gido

Két cau s6 luong 1 bo gian gido

Loai gian gido Khung chinh Giang chéo San Kich chan
100m” Frame 1,50m 42 72 12 14
120m* Frame 1,73m 42 72 12 14
300m’ Frame 1,50m 130 240 40 26
360m’ Frame 1,73m 130 240 40 26
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Bang 2.13. Tai trong trén mot khung giao

Diém chiu tai trong

Tai trong
16n nhat trén khung 10® %l L 2 %23
Tai trong
cho phép 5(1) 3.5 3 1,2 |
Ghi chii: Sau day gioi thiéu bén loai gian gido cua Trung Quéc
by
—
I/ 3
h L
Z_I_ =) Llj/ =
h,
hﬂ
Hinh 2.43. Chi tiét cua khung gido L ”
1. Tru gido; 2. Giéng doc; / K
3. Giéng ngang chinh; ;
4. Giéng ngang phu N | J_
Bang 2.14. Quy cich 4 loai khung giao
Ki hiéu MF1219 MF1217
Loai CKC L] FF FF
h, 80 100 80
h, 1930 1900 1900 1700
b 1219 1200 1200 1200
a 750 800 800 856
h, 1536 1550 1530 1200
1 42.0x2,5 48x3,5 42,7x2.4
Dudmg kinh v 2 26,8x2,5 26,8%2,5 27,2x1,9
chiéu diy Gng 3 42,0%2,5 48x3,5 42,7x2,4
4 26,8x2,5 26,8x2,5 27,2x1.9
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2. Loai gian gido ddc biét

s ”\.
. _ Hond roil &
g . Post for hand rail
I |
o g .
AN PN
| |
1
rd
™ i
|
¥
b o / !

dV NI

Code A B Weight B Waeight

| priziep 1216 1830 25 19 1700 18

| MT-12180 1200 1900 21 | 1675 115
i 2 ;-

|

AR, D 2]

Hinh 2.45. Cdc chi tiét trong bé gido ddc biét
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¥
L

Coule

A

| FT1219D 1219 1530

| MT-12180

1200

1800

e

21

i

Code A B
FT-1204 12'9 480

B Wl:.ig'll

1

Weight

2.6

Cods A B Weight

FSHIB0S 500 1878 18

M$H-1806 50O 1800 18
Hinh 2.45.

264

Code A B Waght
FT-12170 1213 1700 14
MT1217D 1200 1678 175

|

Code A B Waight
FK-1217 12199 1700 26

ost for Hand Rall |

Code A B C Waight
FGP-12 1119 B26 178 36
MGPY2 1200 565 178 35

»
=

FoR e 810 0%
5@2& 14 0D
S
VG- -4 o8

F-12 1200 298
ga«wg 100 141"
DA 1 1800 >

A-180 1800 23

Coda
FEA17

A B Walght |
214 1700 24 |

Cdc chi tiét trong bo gido ddc biét (tiép theo)

A B w-.gm
762 1700 1
6§10 1700 14
&0 1675 14



L1498
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Code A B Walght ; wd.ru
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FT-817L 630 1700 mﬁ FT12120 1218 1219 14 FT120aL 1219 9l4 10

.
et
——
[
—
. ——
1 |
Coda A R s
FH-1810 1050 1819 15
FH-1807 746 1829 13 it
FHAB04 450 1828 11 Codin A B
MH-1810 1000 1800 ENE-1710 1060 2022 Code A B Wmighr
MH-1807 700 1800 12 FNE-1207 750 2022 MNS-1707 " 4079 750 28
MH-1804 450 1800 11 FNE-1704 450 2022 MNS- 704 4079 450 24
. Jack Base

A 8 Weight

A FX-1B12 1829 1218 4l
N EX 180 8% Blo 3%
I’—‘"—"““_ EX.181 15 1219 37

x- 5 914 g.!

Fal-1 ]5 610 o |

Rl g

" FX-1208 1212 610 &

Goxde A B D Wiy MX-1B12 1800 1200 4.1
ENK-17A 1828 1726450 40 M o e by
FNK. 78 1829 1725 620 a2 MX-1812 1500 1200 3.7
FNK-198 1829 1955 650 42 MX-1506 1500 800 3.2
MNK-174 1800 1575 450 36.5 MX-1206 1200 600 26

Hinh 2.45. Cdc chi tiét trong bo gido ddc biét (tiép theo)
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Pipe Jack
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1 =1
E‘"_ﬂ“ o) J0.4s 25 o7
?gg‘:. e \Iv:gh1 '&‘;__;B {Double Hole) aadae 25 o7
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iy azim aa
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Y -4 a8 e
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FL-3 2is o4
FLa a1 as
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Truss Base Truss Angle Hanger Truss Base

|

'l_ p 41]
Code A Weight

FWBH-12 1219 91

MWB-12 1200 8.1

_Truss Support

Cora 2 Visignt ————
F'.VB.Q 51‘ 3_5 T-;_:_:_"__:_'_ ——r
FWEB-7 762 7.0
FWE6 810 6.5 Coce A weigr
nNWA-9 ana 78 Coda Weight W5-21 2100 B0
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Hinh 2.45. Cac chi tiét trong bo giao ddc biét (tiép theo)
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2.3.4.2. Gian gido thép éng
1. Gido tru thép dng

L - }
-
v
‘h T’
Cao 5m 5-8m 8-12m
Tai 50kN 49kN 48kN

Hinh 2.46. Phéi cdnh gido tru thép

2. Gian gido thép ong cd dinh _ )
- Tudng dang xa

300 \ &—Thanh chan
Van trong '\ H—Lui an toan
San \ ——
s | Kep gi van chan
fog e —Van chan
iang ngang /|
Géngdoc N\ Thang
L Dém +\ Gido dng
Thanh s\cach 2000
rchong :
Giong doc
= Kich vit
(=]
3
| Giang
. . . . || chéo
Hinh 2.47. Cdu tao gian t ,
gido thép éng co dinh -L Coc glulhangU
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Bang 2.15. Quy cach ciac ong thép (duong kinh 48mm, day 3,5mm)

Dai (m) 1 1,5 2 3 4 5

Trong luong 2,63 3,95 5,26 7,89 10,52 13,15

3. Gian gido thép ong di dong

Chiéu cao max 9750

4 Giong ngang

Hinh 2.48. Cau tao
gido thép éng di dong

4. Gian gido khung thép éng tiéu chudn
8 g &g

— Boan ndi 6ng dai 150mm

Van chan — han vao dinh gia
| "¢6 16 cai chot
Co! gido tiéu chudn _ F—— T
dai 1000, 2000, 3000 ¥
i =y o / i a T
San cong tac —— ~ :,/ + Giong doc
. i P — H
Gidng phu - /L dai 1500, 2500
MF’P = .[
Giong ngang —J = T ‘
dai 1270 " i " “5" "Eb
r o~k 3.
& [ changido
diﬁ c6 16 cai chat

Hinh 2.49. Cdu tao gido khung thép ong tiéu chudn
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Chi tiét lién két trong hé gido khung thép ong tiéu chuin

— Giao éng tiéu chudn

Giong doc Giong ngang co ban nai
_\. / han tai dau mt

Giong doc co ban.
ndi han tai dau noi

Hinh 2.50. Chi tiét lién két khung thép 6ng tiéu chudn

5. Gian gido thép éng nhé ra ngoai

Go I6t chan

t piha

Cétchéng |-*-
didu chinh duge |+,

"L Mat ngoai cong trinh

Hinh 2.51. Gian gido thép éng nhé ra ngoai



Cic chi tiét 1ap rap gian gido thép 6ng

Ong giao ding dng giao dung o
Buléng lat Buléng lat \
|
Giong / o
ngang s

Giong giang

) Kep 6ng Giong ngang - Buirg lat
Kep _6n§; co khap lat Kep ong
c6 khop lat c6 khop lat
Khoa ndi giong ngang Khoa ndi giding chéo Khoa néi 2 giong ngang
vao ong dimg vao ong dimg
m "
.
. Ll
Gngen | || 11 Boan dng Ong gido
L
VL )
Pl . Vau dinh vi
Ffp— Buktng Oc tron

Lotra
== tay quay

Chat che néi éng Chan giao ¢6 kich vit

Khoa néi ng

Hinh 2.52. Chi tiét lién két gian gido thép ong

= a* & 7 e - P . PO - A = =
6. Gido chong gom cac cét chong don bang thép, cac giang ngang, giang chéo bang go

Giéng ngang lién két Giing chéo dinh bt o
cac cot chong don *\ Ian\?;c;; ndclgt o & S?“ bé tong
=it T DD 2SS ODE G T
- I— ! ,ld 4—. 1\L*.-!.l_.b\\.\.v‘én lat san
1 & (‘f\ /\/L? Dam doc
\\ L £ —
[ T | 7
1 i \g/  mcotchongdon
L u Thanh lot

Hinh 2.53. Gian gido hén hop thép gé
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7. Gido chong van khuoén san bang éng thép

T 0 A e
_Kich vit 3 i

E

Gidng” //

chéo -] P

y ra |

%gng ngang Kep 6ng Al /
1 Kep ong / T 4L '
Gidoong .z P T ;
7 / /;/

Ban dé v

Y

.

‘Hinh 2.54. Gian gido bdng thép ong

2.3.5. On dinh cho gian giso

Dé dam bao an toan khi thi cong xay lap cong trinh, yéu cdu gidn gido phai dugc
chac chan. Mudn vdy, ngay tir khau thiét k& va khi ldp dung, cong tic 6n dinh cho gian

gido phai tinh toan cdn than.

Gian gido mudn 6n dinh, phai thuc hién 6n dinh cho timg khung gido va 6n dinh cho
toan bo gian gido. Vé nguyén tic, phai tao ra dugc nhitng miéng cing cuc bo va nhiing

miéng clng tong thé.

Ngoai ra, tam dém chan gido noi tiép xic véi mat dat phai chi y tranh Iin 1éch hoac

lin khong déu gay mét 6n dinh cho hé gido.

Sau day trinh bay mot s6 cach 6n dinh (tao ra cdc miéng ciing) khi thiét ké bién

phdp cting nhu khi thi cong lap dung gian gido trén cong truong xay dung:

1. Lap cac thanh gidng chéo cia timg khung gido dé giit 6n dinh:

Khung gido
N

G6 dém

p Kich

Hinh 2.55. Cdc b phan chan giézi_i;
cia khung gido thép




2. Lap cdc thanh gidng chéo trén cdc khung gido dé giit on dinh:
a) On dinh gian gido khi ké thang xuéng nén dt:

Giang chg'a\? Khung chéo

e
. -

Hinh 2.56. Hé giang cdc khung giao ké truc tiép vao nén dat
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Hinh 2.57. Hé gidng gian gido bang ong thép ké truc 1iép vao nén dat
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Hinh 2.58. Cdch neo budc hé gian gido



b) On dinh gian gido khi ké vao gian céng xén:

Hinh 2.59. On dinh gian
gido trén gian cong xon
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c) On dinh gian gido khi lién két vao cdc ddm cong xon:
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Hinh 2.60. On dinh gian gido trén cdc ddm céng xon

3. Phutong phdp c6 dinh gian gido vao két cdu céng trinh dé giit on dinh:

a) C6'dinh gian gido vdi tuong:

Ong thép

Khoa

Deém gd

J—-./L

phia trong nha

'_

Thép 8 lien

két vai chi
tiét chén san

ul

Thanh gigdo _1

lamn ¢ chéng
vao tudng

Hinh 2.61. C6 dinh gido vao tiwong

a) Bang 16 xuyén qua tuong; b) Bang méc chon vao tuong
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b) Cé'dinh gian gido vdi tuong qua l6 cia:

Ong thép
Y quaclra

NN

Khoa

Hinh 2.62. Cé'dinh

Z Phan lién ket

véi hé gido

gido qua lé cia

¢) C6'dinh gian gido voi cét:

N0 Khoa
Theép lién két Thép ngang
|~ vdi cot qua céac cot
Phan lién két H
vdi hé giao Phan lién két
véi hé giao  ~
Khoéa

Hinh 2.63. Cé'dinh gido voi cot
a) Qua l c¢ét; b) Qua 2 cot.

4. Chi tiét co dinh khung gido vai két cdu:

a) Co dinh khung gido voi tuong:

L NN

St
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|

N,
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|| Onggiso

Hinh 2.64. Chi tiét cé dinh khung gido véi tuing
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b) Chi tiét nam trong tuong:
;'

Ldmoc  Bulong M12
tangdo |/ > 209
1

S

Hinh 2.65. Chi tiét ndm trong tuomg
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10, ,35, Chiéu day kélcdu | 40,
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2.4 NHONG YEU CAU CU THE VE GIAN GIAO
2.4.1. Vat liéu lam gian giao
1. Vit liéu go dung lam gian gido
- Cot chong gian gido dé cong nhan ding 1am viéc, duge dung gb tir nhém VI tro

xuong va khong cong. P6i véi nhitng coéng trinh cin c¢6 nhitng cdt chéng gian gido cao
dén 30m, dugc dung gb nhém V.

- Nhitng cdu kién ctia gian gido sir dung nhiéu lan (goéng cot, cot chéng luan luu...)
can phai lam tir g6 xé nhém I1.

2. Vat liéu thép dung lam gian gido
Thép lam van khuon, gian gido phai thoa man nhitng yéu ciu sau day:

- D6i véi nhiing thanh phén chiu tai clia gian gido va cdc phu kién lién két (nhu dam
dd, cot chong, thanh giang), cling nhu cic chi tiét khéc, phai dung thép cé6 mdc da duge
xdc dinh trong thiét k&€ gian gido. Néu trong thiét k& thi€u su chi dan thi dung thép c6 mac
khong duéi CT3, phii hop véi cac tiéu chuin ctia FOCT (thép cac bon phidm chat thudng).

- Doi vai cac thanh phan gian gido khong chiu luc tinh toan, dung thép CTO hay cac
loai thép khac cé mac tuong duong;

- V6i cac phu kién lién két (méc kep dan hoi) c¢6 thé dung thép 65 va 55IC;

- Cic loai cot diéu chinh chiéu cao, gong cot v.v... c6 thé 1am bang thép cudng do
cao nhung phai phu hop véi céc chi tiéu kinh té - ky thuat.

3. Cac vat liéu khdac dung lam gian gido

Cac vat liéu mai khéac, dung lam gian gido can phai duge xem xét qua nghién ctu ly
thuyét va thuc nghiém; tinh chat ctia ching phai dap ing cdc nhu ciu ky thuat.

2.4.2. Gia cong va két cau gian giao

1. Két cau gian gido phai dam bao do 6n dinh, do cimg, do bén; hinh dang, kich
thudc theo ding ban vé thiét ké; bang phang, ldp nhanh, thdo dé, khong lam hu hai vin
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khuén va khong tic dong dén bétong; khong gay khé khan khi lap cot thép, khi d6 va
dim bétong. Ngoai ra, cdn dam bao str dung dugc nhicu lan.

2. Tuy theo ting bo phan vi tri cong trinh, két cau gian gido phai dam bao dugc cac
quy dinh dudi day:

- K&t cdu gian gido ding dé chéng dd van khuén cha cic tam san va chéng d& van
khuon ctia cdc bo phan khac cha cong trinh nhiéu ting phai ddm bdo diéu kién c6 thé thio
dd timg phén va di chuyén ddn dan theo qua trinh ninh két clia bétong vi d6 bétong.

- Tru chéng dé d3 gian gido nén dat trén cac hop cat, ném, bé, kich... dé thio d&
dugc dé dang.

- Tru chdng cla gian gido phai cé nhimng thanh ngang va chéoe giang nhau, theo mang
tam gidc, dé cho gian gido c6 mot do cimg can thiét va khong bi bicn déi hinh hoc.

2.4.3. Lap dung gian giao

Lap dung gian gido cong cu don gian hon nhiéu so véi lip dung gian gido lip ghép
tir cau kién roi, chua dinh hinh. V&i gian gido lap ghép tir cau kién roi, khong nhitng can
phai chi ¥ trong qua trinh lap dung ma ngay ca trong qua trinh d6 bétong van phai theo
doi thuong xuyén. Ngoat ra, phai ¢6 tho bic cao dé diéu khién cong viéc.

Khi lap dung gian gido cong cu, ddu tién phai kiém tra cic giang chdng, xem cd
dim bao chat luong yéu cau hay khéng; kiém (ra cdc m6i han, mitc do cong vénh, bién
hinh; kiém tra cdc méc lién két v.v...

Khi dung gian gido cong cu, can nghién ciu sur dung sao cho phu hgp véi chung loai
két cau. Can nam duoc cich thao tic dé lap dung 6n dinh cho hé gian gido. Lam xong
dén dau phai kiém tra chic chin dén dé réi mdi tiép tuc lap ghép phan k& tiép. Viéc lap
dung gian gido phai theo cdc yéu ciu nhu sau:

1. Van chuyén cdc bo phan:

- Van chuyén, truc 1én, ha xuéng phai nhe nhang, tranh va cham, x6 day lam cho
gian gido bi bién dang;

- Van chuyén hay lap dung gian gido trén khéi bétong di do xong phai duge cdn bo
ki thuat phy trich cong trudng dong y.

2. Tru chéng cua gian gido phai tya trén nén vimg chac, khong truot. Dién tich mat
cdt ngang cua tru chéng (hay tim ké) phai di rong khi d6 bétong, két cdu chong do
khong bi lin qua tri s6 cho phép.

3. Vi nhimg bo ptian chi yéu cua gian gido (nhu cot, dam chinh...), nén han ch¢
dung cdc thanh noi. Cdc méi néi khong duoc nam (rén cling mot mat cat ngang va nén
b6 tri & cho chiu luc nho..

Trén dau ... khéng duge dat trie tiép mdi ndi doi ddu cia hai dam ma phai dung
26 dém hay xa ngang dé chéng dd. Véi cot cao trén 3m, néu ghép bdi nhimg thanh gd
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ndi doi diu. & chd ndi phai diing thanh nep va bit chat bang buléng. Vi cot dudi 3m,
néu néi doi dau ¢é thé diung dinh dia va gb 6p hai bén chd néi.

Téng dién tich mit cat ngang cla hai thanh nep phai 16n hon dién tich mat cit ngang
cua thanh duoc noi.

4. Phuong phdp lap ghép gian gido phai dam béo nguyén tic don gian va dé thao: bo
phan nao can thio trudc khong bi phu thude vao bod phan phai thio sau.

5. Gian gigo, néu ¢ diéu kién, nén ghép thanh mang vimng chac réi méi dung len.

6. Khi gian gido di dyng xong, can phai kiém tra va nghiém thu, dua theo:

- Do chinh x4c ciia cac bo phan dat san:

- Su viing chac cia gian gido (chud y cac chd ndi, chd tua).

7. Kiém tra do chinh xdc & nhing bo phan cla van khuon phai tién hanh bing may
trac dac hay bang nhitng dung cu khéc, nhu day doi, thudc v.v... Khi kiém tra, phai ¢6

nhitng phuong tién can thiét dé c6 thé két luan duge vé do chinh xdc cua vidn khuén theo
hinh dédng, kich thudc va vi tri.

8. Sai iéch cho phép vé kich thude. vi tri clia gian gido da dyng xong khong duge
vugt qud nhing tri $6 ghi & bang 1.26.

Ngoai nhitng phan néu trén, trong qui trinh d6 bétong, phai cé ngudi thudng truc
lam nhiém vu:

- Kiém tra gian gido chdng d& xem cé bi bién dang hay khong;
- Kiém tra cdc h¢ théng thanh gidng, gong ...;

- Kiém tra m6i quan h¢ vdi cdc cong tac khidc ¢é anh hudng t6i chal lugng vin
khuén (chat tai trén van khuon, va cham vao vdn khuon...).

2.4.4. Van chuyén va bio quan gian gido

1. Vdn chuyén

Sau khi gia cong hoac stra chira xong, gian gido duge van chuyén dén chd lap bang
tha cong hoic co gidi. Khi van chuyén, can chd y:

- X&p va do phai hét sitc nhe nhiang, tranh va cham. Phai xép va dd ding quy trinh
ky thuit. khong dé lung tung choan nhiéu ché, hodc 1am hu hong.

- Khi di chuyén bang can truc, P hai budc chic chin, dé phong roi, nang Ién ha
v é 0 v p g
xuong nhe nhang, trdanh va cham,

2. Bdo quan
Gian gido muon st dung duce nhiéu lan, can dam béo duoc cic yéu cau dudi day:
- Phai str dung g6 mot cach tiét kiém va hop 1y. tranh cua, cit tuy tién, nhat la gé c6

kich thudc l6n;

277



- Thu hoi hét nhitng vat liéu lam gian gido tai hién trudng, stta chira, phan loai theo
timg quy cach dé dung vao cong viéc tiép theo;

- Gian gido bang gé phai xé€p theo diing quy cach tai noi quy dinh.

- Khi sir dung gian gido cong cu, phai thue hién quy trinh hudng dan s dung cho
umg loai:

- Sau mdi lan sir dung, trudc khi nhap kho, cdc phu kién phdi duoc kiém tra, sia
chira, 1am sach, bot ddu mo bao quan, phan loai, x€p ding nai quy dinh; khi khong ¢6
diéu kién nhap kho do yéu ciu thi cong lién tuc phai kiém tra, sita chita, boi dau md
thudng xuyén trong qua trinh str dung;

- Sau khi thi cong xong cong trinh, cdc phu kién phai dugc kiém ké, tap trung toan
bo dé bao dudng, phan loai va xép kho, cé ngudi chuyén trach bao quan;

- Cic phu kién, sau khi kiém ké phat hién thdy hu hong phai duoc sita chira kip thoi.
Néu hu hong nang phai duge xu li.
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Phan III

KI THUAT AN TOAN LAO PONG
TRONG CONG TAC VAN KHUON, GIAN GIAO

3.1. TAI NAN LAO DONG KHI TH!I CONG VAN KHUON, GIAN GIAO

Mot dac diém cla cong trinh xay dimg 14 céng trinh phat trién theo c chiéu dai va
chiéu cao, vi tri lam viéc cia cong nhan luon thay déi, viée thuc hién cdc bién phap an
toan lao dong bi han ché rat nhicu.

Theo phin tich cic tai nan lao déng trong xay dung thi tai nan nga cao chiém ty I¢
cao nhat so véi cac tai nan lao dong khéc, dong thai ngi cao v hau qua trdm trong.
chél nguoi cling chi€m ty 1& cao nhat. Tai nan lao dong do nga cao rit da dang, qua
nghién cifu, ddc két rdt kinh nghiém cé thé thay tai nan lao dong loai ndy xdy ra trong
cac trudng hop sau:

- Nga cao xay ra tai cdc vi tri: khi cong nhan lam viéc (trén gian gido, trén c8p pha):
nga khi dimg lam vi¢e trén thang: nga khi sdn thao tac bac tam bi dé gay: ngd khi lam
viéc g vi tri chénh vénh. nguy hiém khong deo day an toan;

- Ngi cao xay ra nhiéu nhat khi cong nhan tam viéc tai nhing vi tri xung quanh chu
vi cua cong trinh. trén nhing bd phan két cau nho ra ngoai cong trinh (mai dua, cong
x0m, lan can, hanh lang...); ngd khi ghép van khuon va gian gido trén madi, nhat la nhimg
mai ¢o do doc 1on;

- Tai nan lao dong nga cao xay ra o tat ca cic dang cong tac khi thi cong trén cao
nhu cong tac 1dp dung va thio d& gian gido, van khuon; khi van chuyén van khuon, gian
gido trén cao...;

Ngi cao khong chi xay ra trén cdc cong trinh l6n, cao tang, thi cong tap trung ma
con xay ra trén cc cong trinh nho, thap ting, thi cong phan tin. Theo thong ké thi tai
nan lao dong ngd cao d cic cao do khic nhau nhu sau: dudi 5m 1a 23,4%: 5 dén [0m la
25.8%: trén 10m 1a 51.6%.

3.2. NGUYEN NHAN CHINH GAY TAI NAN NGA CAO

Trudng hop ngd cao xdy ra thudng xuyén va rat da dang, mot trudng hop cu thé ¢é
thé do nhi¢u nguyén nhan. Nghién cifu va phan tich cdc nguyén nhan tai nan lao dong
ngd cao ngudi ta thay cé hai nguyén nhan chinh sau:
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3.2.1. Nguyén nhan thuoc vé cong tac té chirc

- B6 tri cong nhin khong du diéu kién lam viéc trén cao, suc khoe khong dam bao
(phu nir ¢6 thai, nguoi c6 bénh tim, huyét p, tai diéc, mat kém...); cong nhan chua duge
huin luyén vé chuyén mon va an toan lao déng dan dén vi pham quy trinh ky thuat, ky
luat lao dong va no1 quy an toan lao dong;

- Thi€u Kiém tra, gidm sat thudng xuyén dé phdt hién, ngan chan va khac phuc kip
thai cdc hién tuong lam viéc trén cao thiéu an toan;

- Thi€u cic phuong tién bao vé cd nhan nhu gidy chdng truct, day an toan...

3.2.2. Nguyén nhan thuéc vé ky thuat an toan

a) Pon vi thi cong khong sir dung ciac phuong tién [am viéc trén cao nhu thang, gian
gido dé tao ra ché lam viéc va di lai an todn cho céng nhan trong qua trinh thi cong &
trén cao.

b) Don vi thi cong c¢6 sir dung cac phuong tién lam viéc trén cao nhung khong dam
bao cac ycu ciu an toan nén gay ra sy ¢ tai nan, do nhiing sai s6t da vi pham thudc cic
khau dudi day:

- Nguyén nhan do sai st trong khau thict ké&: xac dinh so do tinh va tai trong tic
dung lén van khuén, gian gido khong ding véi diéu kién thi cong thuc €. Cdc chi tiét
cdu tao va lién két khong di kha nang chiu luc;

- Sai $6t do gia cong ché tao: vat liéu si dung kém chat luong (gay ndt, cong vénh,
mot ri...); gia cong khong chinh xac theo ban vE thiét k& lién két han néi khong dam
bao chat luong;

- Sai sét trong lap dung, thdo da: gian gido dit nghiéng gay léch tam, nén nodi luc
cla cdc cong cu thi cong khi lam viéc khong ding véi noi luc tinh todn trong thiét ké:
khong bo tri dit va dving vi tri cac diém neo gian gido vao cong trinh; gidn gido dat trén
nén dit y&éu gay ra 1dn; khi 1ap dung gian gido cong nhan khong deo day an toan, vi
pham trinh tu lip dat va thdo d&;

- Sai s6t khi sir dung gian gido: chat vat liéu qua nhi€u tai mot vi tri, tap trung dong
ngudi (rén san thao tac gay qua tai; khong thudng xuyén Kiém tra tinh trang cla cic
phuong tién dé ¢6 bién phdp thay thé. slra chita kip thai cac bo phan da hu hong.

Ngoai ra nhitng gian giao khong lap lan can an toan cho san cong tac, khong lap thang
lén xudng pifta cdc dot san'thao tic... cling 12 cdc nguyén nhan dé gay mat an toan.

3.3. BIEN PHAP KY THUAT PHONG NGUA CHUNG VA CAC PHUONG TIEN KY
THUAT BAO VE KHI LAM VIEC TREN CAO
3.3.1. Cac bién phap chung phong ngira nga cao
1. Bién phdp 16 chirc
«) Yéu can chung doi voi nguoi lam viée trén cao:
Tat ¢4 moi nguoi khi lam viéc trén cao phii ddp ing day du cdc yéu cau sau:
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- Tubi, sic khoé: tudi tir 18 trds 1én va c6 gidy chitng nhan dim béo sic khoé dé
lam viéc do co quan y t€ cdp; dinh ky hang nam phai dugc kiém tra sic khoé it nhat
mot lan; phu nit ¢6 thai, ngudi ¢6 bénh tim, huyét dp, tai di€c, mat kém khong dugc 1am
viéc trén cao;

- C6 gidy ching nhan da hoc va kiém tra dat yéu cau vé an toan lao dong do giam
doc don vi xdc nhan;

- Pa dugc trang bi ddy du cdc phuong tién bao vé cd nhan phu hop véi diéu kién lam
viéc theo ché d6 quy dinh (day an toan, mi bao ho, gidy khong truot, quan do bao hd...);

- Tuyét d6i chip hanh ky luat lao dong, ndi quy an toan lam viéc trén cao nhu: nhat
thiét phai deo day an toan tai nhiing noi da quy dinh; viéc di, lai, di chuyén ché lam viéc
phai thuc hién ding noi, ding tuyén quy dinh, cdm leo tréo 1én xuéng cdc ting: cam dua
nghich, leo tréo qua lan can an toan; khi lam viéc khong dugce di dép khong c6 quai héu,
di gubce; trude va trong qua trinh lam viéc khong duge uéng rugu, bia, hit thude 1a va sir
dung céc chat kich thich khac...; cong nhdn phai ¢6 tdi cd nhan dung dung cu dé nghé,
cam viit, ném dung cu do nghé hoac cac vat tir trén cao xudng; lic téi trdi, lic mua to,
giong bao, hoac ¢é gié manh lir‘cz‘ip 5 trd 1én, khong duogc lam viéc trén gian gido cao.

Hinh 3.1. Yéu cau voi
nguot lam viéc trén cao
a) Phdi deo day an toan
khi lam viéc trén cao;
b) Phdi che chdn 16 cita

fuong ngodi dé phong nga cao

b) Thute hién gidm sat, kiém tra an toan khi thi cong trén cao:

Cac can bo chi dao thi cong, can bo chuyén trach an toan lao dong c6 trach nhiém
thudng xuyén gidm sat, kiém tra tinh hinh an toan lao dong déi véi nhilng cong viéc lam
0 trén cao dé€ phat hién, ngan chan kip thoi nhimg hién tugng thi€u an toan lao dong.

Hang ngay, trude khi lam viéc phai kiém tra an toan vi tri 1am viéc ctia cong nhén,
kiém tra tinh trang gian gido, san thao tc, thang, lan can an toan va cac phuong tién lam
viéc trén cao khac.

Phai huéng din, kiém tra vi trf va cich méc khod day an toan cho cong nhén khi st
dung. Kiém tra viéc sir dung ding cdc phuong tién bao vé cd nhan (day an toan, md,
gidy va quéan do bao ho lao dong). Khi kiém tra hodc trong qué trinh lam viéc phat hién
thay c6 tinh trang hu hong c6 thé gay nguy hiém, phii ngimg ngay cong viéc va tién
hanh khéc phuc, sira chita. Sau khi thay da dam bao an toan mdi cho ti€p tuc lam viéc.
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Thudng xuyén theo dai, nhic nhG cong nhan chap hanh ding din ky luat lao dong
va noi quy an toan lao dong khi thi cong trén cao. Truong hop di nhic nhd ma cong
nhéan van ti€p tyc vi pham ndi quy an toan lao dong thi phai cho hoc tap va sat hach lai
vé an toan lao déng, hoac xir Iy ky luat nhur phé binh, cinh cdo, chuyén sang lam céng
tac lao dong gian don, & dudi thap.

2. Bién phap ky thudt

a) Yéu cau chung khi lam viéc trén cao:

- Cdc bién phdp an toan, phong ngita nga cao phai duge nghién ctiu dé xuat trude khi
thi cong. Khi 1ap bién phdp thi cong dong thoi phai 1ap ludon bién phap k§ thuat an toan.
D41 véi nhitng cong viéc 1am & trén cao phai sif dung céac loai gian gido, dé tao ra chd
lam vi¢c cho cong nhan. Tuy theo dang cong viée va do cao ma chon loai gian gido cho
phit hop. Noi nio khéong st dung dugc gian gido, sin thao tac hoac trén san khong cdé lan
can an toan thi céng nhan phai dugc trang bi day an toan;

- Phai c6 cau thang d€ cong nhan di lai, lén xuéng cac tang nha va lén cac ting gian
gido, hoac phdi bic cdc thang tam viing chac, cdm leo tréo dé Ién xudng cédc ting. Bién
phip (6t nhat 14 thi cong tang nao thi thi cong ludn cau thang tang d6;

- BO tri cong viéc cho cong nhan hop 1y, sao cho cong nhan khong phai di chuyén, di
lai nhicu 14n trong mot ca lam viéc;

- Day an toan ciling nhu cdc doan day ndi dai thém trude khi sir dung phai duoc thu
nghiém do bén véi tai trong 300 daN trong thoi gian 5 phiit, n€u dam bao an toan mat
phat cho cong nhan. Dinh ky 6 thidng hoac khi c6 nghi ngd vé pham chat phai thir lai vdi
tai trong trén;

- Mat san cong tac khong duge tron, truot, néu mat san 1a kim loai (thép, tén) phai
¢6 gan tao nham dé chong tron, trugt. Tat c¢d cdc 16 thung trén san phai dugc che day
hoac ¢6 lan can bao vé;

- Ban dém, lic t6i trot chd 1am viéc va 161 di lai phai dam bao chiéu sang day du;

- Tuyét doi cam bac san thao tdc 1én cdc bo phan ké d& tam (thung phuy. chong
gach...) hoiic ga dat len cac bo phan cong trinh khong 6n dinh ving chac.

h) Yéu cau chung déivoi cdac phwong tién lam viéc nén cao:

+ Bién phap co ban nhit dé phong ngira tai nan nga cao la phai trang bi gian gido
(thang, gido cao, gido gh¢, gido treo. chdi nang, sin treo...) dé tao ra ché lam viéc va
cac phuong tién khac dé dam bao cho cong nhan thao tac va di lai & trén cao thuén tién
va an 1oan;

+ D¢ dam bao an toan va tidt kiem, trong xay dung chi nén su dung cac loai gian
gido ch& tao sin theo thiét k& dién hinh. Néu cin ché tao cdc loai gian gido theo thidt k&

riéng thi cdc ban v€ thiét k¢ va ban thuyét minh tinh todn phai duge duyét.
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3.3.2. Cac phuong tién ky thuat bao vé khi lam viéc trén cao

Cac phuong tién ky thuat bao vé trén cao gom nhiéu loai nhu: gian gido (gido cao,
gido ghé, gido treo, choi ning...); thang; san thao tic; lan can an toan; hé théng chong
sét. Cdc phuong tién k¥ thuit nay phai dap dng cdc yéu cau an toan sau;

- Cic bo phan cua gian gido nhu: khung, c6t, day trco, da ngang, da doc. cdc cho
lién két phai bén chac. Két cau téng thé phai dam bio do cing va 6n dinh khong gian
trong qud trinh lip dung cing nhur khi str dung;

- San thao tac phai vitng chic, khong tron, truot, khe hé gita cic vdn san khong
duoc vuot qua 10mm. San thao tdc d do cao 1,5m tra 1én so véi nén, san phdi ¢é lan can
an toan.

- Lan can an toan phai ¢6 chiéu cao (61 thiu 1m so véi mat san, ¢6 it nhat 2 thanh
ngang dé phong ngira ngudi ngi cao;

- Phai ¢6 thang lén xudng gida cdc tidng (doi véi gian gido cao va gian gido treo).
Néu chiéu cao ctia gian gido dudi 12m ¢6 thé sir dung thang tra hoac thang treo dé lén
xudng. Néu tdng chiéu cao 16n hon 12m thi phéi ¢é 16ng ciu thang riéng;

- Phai ¢6 hé thong chong séu déi véi gido cao. Gido cao lam bang kim loat nhat thict
phai cé hé thong chong sét riéng.

3.4. BIEN PHAP K¥ THUAT CU THE PHONG NGUA NGA CAO TRONG THI CONG

VAN KHUON, GIAN GIAO

3.4.1. Cong tac xép d@, van chuyén van khuon, gian gido

a) Sit dung cdn truc dé xép da, van chuyén:

Caong viée 1ap dat va thdo dd bang can truc phai do nhimg cong nhan lanh nghé thue
hién dudi su hudng dan va gidm sat clia cac déc cong ¢6 du trinh d6 va kinh nghiem.
Phai tuan thu chat ché cic chi dinh cua nha san xuat.

Cam ngudi ngdi trén hang khi thuc hién cong viéc cau hang

b) Sir dung thang mdy dé xép dé, van chuyén véin khuon, gian gido

Moi nguy hi¢m chinh cla co cau nay 1a nga xudng giéng thang tir san chd; bi thang
hay bo phan chuvén dong khidc va dung vao:; hoac bi vdn khuon, gidn gido tir trén thang
roi vivo didu. Khi van chuyén, ban nang phai dé sat v6i mat san dé cong nhan ra lay dé
dang, lic dung ban ning phai ngang v4i san nhan hang. Cong nhan ding trén san lay
van khuén, gian gido & diau ban nang phai deo diy an toan. Cam dung ban nang vin
khuon, gian gido d& dua cong nhan lén xudng.

¢) Puang hoic cau cho cong nhan van chuyén van khuén, gian gido 1én cao khong
duge doe qua 307 va phii c6 bac lén xudng.

o
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Hinh 3.2. Nhitng diéu cam va chii y khi xép dé va van chuyén hang
a) Phai dam bao khodng cach an toan dén dwong day tai dién trén khong; b) Cam tro nguor lén
cao bang cdn truc; ¢) Cdam nguoi dimg dudi vin khuén hay gian gido khi dang cdu clhuyén;
d) Khong duoc treo buéce hang cdu thd; e) Phdi nhdc hang lén cao 161 thiéu 0,5m trén cdc vat
cau trucc khi chuvén hang theo phuong ngang; f) Phdi sut dung day cdp phi hop vdi tai trong

3.4.2, Ky thuat su dung thang cong cu trong bo van khuon, gian giao
Thang cong cu thuong dugc ché tao bing tre, gd, nhom hoac bang kim loai khac, dé
kiém va gia thanh ha, cdc han ché€ ctia né dé dang bi bo qua. Vi vay nhiéu cong nhén bi
chét va bi chan thuong nang khi sit dung cic loai thang nay.
a)l Nﬁ:‘rng mat han ché khi sit dung thang cong cu:
- Chi cho phép timg ngudi lén hoac xuong thang;
- Chi mot nguoi duge Tam viéc trén thang;
- Néu dau thang khong duoc giang chéc thi phai ¢6 hai cong nhan cung lam viéc:
mot nguol lam viéc trén thang va mot ngudi gitr chan thang:
- Viéc mang cdc thiét bi hodc vat dung khdc 1én thang 1a rat khé khan va nguy hiém,
hon nira tai trong phai rit han ché;
- Han ché viéc di chuyén;
- Phai dat va tua thang & vi tri va bé mat chic chan;

- Han ché vé do cao khi sir dung.
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Hinh 3.3. Chit y khi su dung thang
a) Néu chan thang khéong viing chai, phai cé nguot giit chan thang;
b) Phai ti hai cot thang vao diém tua, khong ti bang bdc thang

b) Buoc chat thang:

Da s6 tai nan xay ra la do thang bi truot trén nén hodc phan tua. Vi vay thang phai
duoc dit trén nén chic chan, néu nén dat xop hiy sir dung van dé keé.

Phan diu thang phai duoc tua vao bé mat chiac chan, c¢é kha niang chiu tai t6t, néu
khong thi phai c6 thém g6i dd thang. Nén giang hoac budc dau thang hoac cé ngudi
gitr thang, nguoi gilt thang phai nim méi tay vao mot bac thang va ty mot chan lén
bac thap nhat.

Chi duge sir dung thang c6 chiéu dai duéi Sm.

c) Suw dung thang an toan:

Muén st dung thang mot céch an toan cin chid ¥ nhitng diém sau:

+ Dam bao thang khong cham vao day tai dién bén trén;

+ Cic loai thang gé dung day thép dé giing cdc bac thi day chang phai ndm dudi cac
bac, khong tho méi budc 1én trén bac;

Hinh 3.4. An toan khi su dung thang
a) Phdi bac thang diing do nghiéng, dau thang nhé khoi diém tim;
b) Chii y khi bdc thang & gan cita ra véo, noi ¢6 nguoi qua lai

285



+ Thang phai vugt trén vi tri san t6i it nhat 12 Im, dé dé phong mat thang bing khi
ra, vao dinh thang, néu khong thi phai lap tay vin chac chin;

+ Nén b6 tri sao cho cong nhén cé thé budc qua chit khong phai tréo hoac chui qua
cdc lan can hodc tam dd. Khoang céch gifta cdc lan can cling nhu cic tdm d6 cang nho
cang tot;

+ Khong dung thang qué ngan so vt yéu cau; khong duge ké thang bang gach, bang
thung gé hoac thing dau d€ ting tam véi cua thang;

+ G ké thang an toan vao khodng 75° so véi phuong nim ngang;

+ Quay mat vé phia thang khi tréo 1én hoac xudng;

+ Phai ¢6 du khoang khong & phia sau cic bac thang dé€ dat chan thoai mai;

+ Vi cdc thang n6i. chiéu dai mai néi it nhat 1a hai bac néu téng chiéu dai la Sm vi
it nhat la ha bac néu 16ng chiéu dai l6n hon 5m;

+ Trude khi tréo Ién thang phai thir ning cao va ha thap chiéu cao thang néi, dim
bao cdc moc hoac khod néi chic chin;

+ Lau sach bun dat hay dau nhét dinh vao d€ giay. dép trude khi treo lén thang:

+ Néu ¢6 thé nén cho dung cu vao tii 4o, i quin hoac céc thi deo trén ngudi d¢
bdm duge vao thang bing ca hai tay;

+ Khéng mang theo vat liéu kht 1én xudng thang; nén dung to1 kéo;

+ Nguyén nhan phé bién gay tai nan 12 do mat thing bang va vdi qud xa vi vay
khong nén c6 ging véi ra ngoai tim véi ma nén di chuyén vi tri clia thang.

d) Nhitng diéu can chi ¥ khi sir dung thang:

D¢ han ché ngi cao, khi st dung thang cin tuan thu nhiing nguy¢én tac sau:

- Cén kiém tra thang thuong xuyén; nhimg thang hong phai dugc loai bo. Kiém tra
ndt, gay, vénh & cdc thang g, hu hong két cau & cac thang kim loai, kiém tra nhimg bac
bi hong, thi€u hoic mot;

- Méi thang déu phai ¢6 ky hiéu nhan biét riéng;

- Khong dé nhitng thang chua sit dung trén mat dat dé dé phong hu héng do thai
tiét. nudc hay nhirng nhan t& anh huong khac. Nén cat gilr thang trén céc gid c6 mai
che vi nam cach khoi mat dat. Cat gik thang g6 6 noi thodng gié. khong ¢6 khong khi
nong, am;

- Thang dai trén 6m can c6 it nhat 3 géi 4o chong uén. vong:
- Khong treo thang bang cich méc vio canh hoac bac thang vi thang ¢ thé buc;

- Bao quan thang g6 bang véc ni hay cic chat bao quan khac. Khong nén son thang
vi son ngan can hodc han ché kha ning quan sit phat hién nhing khi¢ém khuyét bén
trong thang:
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- Thang nhom ciing can ¢d 16p bao vé bé mat chéng cic chit an mon nhu axit hoac
cac chat khac.

3.4.3. Ky¥ thuat str dung gian gido

Gian gido duge st dung nhiéu trén coéng trinh xay dung, né thuong dugc ché tao
bang vat li¢u t6t, du chac chin dé ddm bao an toan cho ngudi 1én xuéng va lam viéc.
Gian gido 1a mot ciu tric dé bd trg cho céc san cong tic, nd cé thé ding lam ché thi
cong. nai chira vit liéu hoac cho bat ¢t loai cong tic nao trong xay dung k¢ ca viéc tu
tao hay pha da. Su dung gian gido khi thi cong xay dung phai dam bdo cic nguyén tac,
chi nhitng ngudi c6 nhiem vu méi duge thdo, lap, di chuyén dusi su gidm sat cta can bo
ky thuat.

C6 nhiéu loai vt liéu dé ché tao gian gido nhu thép, nhom, hop kim, tre, gb... V6i
loai vat licu nao thi nhimg nguyén tic chung vé an toan cling giong nhau: du cing. ving
dé chiu dugc tai trong va do vong khi thi cong: dugc gidng chac chin va én dinh: trong
thiét k& phai tinh dén viéc phong chdng ngd cua cong nhan va vat licéu bi roi. Sau day la
cdc tuu y dé phong nga cao khi st dung mot s6 loai gian gido.

1. Gian gido thap

Gian gido thiap bao gébm mot san cong tac bic (rén cdc giong ngang lién két chat vdi
cdc tru chong. Cac tru chdng nay cé cdc chan dé ké trén van go (vdi loai gian gido ¢6
dinh) hoac ¢6 binh xe (vdi loai gian gido di dong). Gian gido thap duoge thiét k¢ cho thg
hoac cong nhan 1am viéc nhe nhang trong khoang thoi gian ngin tai mét vi tri nhat dinh.

a) Cdc nguyén nhdan gay tai nan khi st dung gian gido thdap thieong xdy ra vi lat gian
gido trong cdc tinh huong sau:

- Ty 1& gida chiéu cao gian gido va chiéu rong chan d¢ qua 13n;

- San cong tac qud tai 1am cho gian gido mat 6n dinh;

- Dat thang 1én dinh gian gido dé tang chiéu cao hoat dong;

- Sir dung céc mdy dap trong mot s6 cong viéc gay ra dao dong theo phuong ngang
hodc ngoai luc tac dong vao dinh gian gido;

- Gian gido di dong bi xé dich do cong nhan hoac vat liéu & trén san cong tac gay ra;

- Dit gian gido trén nén khong chic chan hoac bi nghiéng;

- Khong giing chat gian gido vdi cong trinh nhu yéu cau ky thuat da dé ra;

- Phuong tién Ién xudng san cong tac dat tya vao sudn pian gido.

b) Chiéu cao gidi han khi sit dung gian gido thdp:

Yéu cau dau tién clia gian gido thap 1a 6n dinh: d6i véi gian gido thdp cd dinh st
dung d¢ thi cong céng trinh thi ty 1¢ gita chiéu cao gidn gido vdi chiéu rong chan dé
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khong duge qua ty 1€ 4:1. Vi gian gido loai nay sir dung cho thi cong ngoai troi thi ty 1é
nay la 3,5:1 va cho loai di dong thi t6i da la 3:1.

Tai trong trén san cong tdc cla gian gido ciing 1a nguyén nhan lam léch trong tam va
gy mat 6n dinh.

Gian gido thap c6 dinh néu ding doc 1ap khong nén dé chiéu cao t6i da vuot qua
12m. Néu vugt qué thi phai dugc giang chic chin. Tuong tu gian gido di dong khong
nén cao qua 9,6m néu dimg doc 14p va 12m néu dirge giang véi cong trinh.

¢) Két cau cia gian gido thdp:

Gian gido phai thang dimg, chi c6 mét san cong
tac va dugc ké trén nén vimg, 6n dinh. Véi gian gido
co dinh phai di van ké chan dé. Kich ¢ cac van nay
phu thudc vao yéu cdu cong viéc nhung phai gitr sao /
cho khodang cach gita cac tru chong khong dudi
1,2m. Gian gido di dong nén dung loai banh xe cé
duong kinh trén 125mm va duoc lip chat vao chan
cdc tru. Banh xe nén c6 khod hoac phanh lip lién
véi tru chéng va phai dam bao hoat dong t6t khi c¢o L 2
dinh gian giao.

d) San céng tac cua gian gido thdp:

Sin cong tic clia gian gido thip cdn bd i nap = vd
day ché dau cau thang lén xudng dé phong cong A
nhan c¢6 thé roi qua d6. Nap day phai cé khod & ca vi /
tri m& va déng, phai ¢6 tay nim dé tro gitip khi leo bt j&

lén hoac xuéng. Loai gian gido nay ciing can cé lan
can bao vé. Thang 1én xuéng nén dat phia trong long

oy i ; L Hinh 3.5. Gian gido thap
gian giao de choéng lat gian gido.

e) Di chuyén gian gido thap:

Khong duge di chuyén gian gido di dong khi dang cé ngudi hodc vat liéu trén san
cong tac. Chi duge di chuyén gian gido bing cdch ddy hodc kéo trén cdc tdm chén dé,
tuyét doi khong dung xe dé kéo.

2. Gian giao gac

Gian gido gic la gian gido c6 san cong tic duge gac lén nhing thang cht A hoac
nhing khung gdp ¢6 dang tuong tu. Gian gido nay chi dugc sir dung cho nhing cong
viéc thudc loai nhe hoac tam thoi. Khung gap dé ké chi dugc sir dung cho chiéu cao mot
tdng va vdn dung 1am san ding phdi c6 chiéu rong t6i thiéu 430mm (bang hai lan chiéu

rong ctia van san cong tac cdc loai gian gido khéc). San cong tac dat & cao do bang 2/3
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chiéu cao cua khung ké. Loai khung gdp c6 dinh khong duge dung cho viéc ké chong
hai tang 1én nhau dé thi cong trén cao va phai lap thém lan can ciing nhu tim do n€u do
cao san cong tac 16n hon 2m. Khong duge st dung gian gido gac & nhiing noi ma nguoi
cong nhan c6 thé roi tir do cao trén 4,5m.

Gian gido gic ciing phai dugc ké dat trén nén phang va viing chic, chéng xé dich,
khung ké phai duoc giang chic chan.

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

Cho phép dé nhip rong néu st dung cic gian chac thay cho van gé. Kiém tra khung
ké trude khi sir dung va phai loai bo néu cé céc chi tiét hu hong, thi€u chot hay buléng,
bac thang gay, nut.

3. Gian gido treo

Gian gido treo dugc dung phé bién cho thi
cong cong trinh cao nim trén cdc dudong phd
doéng ngudi qua lai, hoac nhitng noi khong thé
dung va n€u dung gian gido tir mat dat sé
khong kinh t€. Gian gido treo cé hai kiéu
chinh: gian gido treo kiéu noéi va gian gido treo
kiéu ban 1é hoac doc lap. Ca hai kiéu nay déu
dugc treo vao cong trinh tai nhitng noi thuan
tién nhu dim nha, maéc lan can.... e

Nhimg tai nan dién hinh xay ra trén gian Hinh 3.6. Cam ném vdn khuon,
gido treo do cdc nguyén nhan sau: gian gido nx trén cao xuong

- Khé ra vao gian gido treo kiéu noi;
- Chi tiét chiu tai kém hoac khong phu hop;
- Day treo hu hong;

- Bao tri kém.

Hinh 3.7. Mot s6'loai gido treo
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D€ han ché tai nan nga cao khi sir dung gian gido treo cin chi y nhimg van dé€ sau:

a) Ra, vao gian gido: thong thuong cac 161 tot nhat 1a ra, vao tit mat dat hodc fir trén
madi. Néu ra, vao tir trén mdi phai c6 thém tay vin lap vao mai hodc lan can d¢ hé trg. Chi
ra vao san cong tac lan lugt timg ngudi mot.

b) Day treo: dé phong tranh rii ro ¢6 thé xay ra khi day treo hong, phai ¢6 thém mot
cuodn day thit cap trén dé cd gian thiét bi chéng roi. Ngodi ra, moi day treo phai dugc
kiém tra ky, it nhat la 6 thang mot 1an.

¢) SAn cong tac: san cdng tac hoac gian gido treo kicu noi phai dugc giam dinh can
than trude khi sit dung va sau dé it nhat maéi tuan mot lan. Phai ghi rd tai trong cho phép
Ién gian gido.

d) Lap dat va huan luyén: khi sir dung bat ky gian gido treo nao ciing cin phai cé
mot chuyén gia c6 kinh nghiém vé gidm sat thi cong hudng dan. Viéc 1ap dung gian pido
can duogc nhimg nguoi ¢6 kinh nghiém thyuc hién. Nguoi lam viéc trén gian gido treo phai
la ngudi di dugce huan luyén sir dung cdc trang thiét bi cla gian gido treo va cic thict by
an toan. Ngudi dé ciing phai cé nhimg hidu biét thuc tién vé an toan va nidm viing nhing
tha tuc cap ctu khi ¢6 tai nan. Khi lam viéc wrén gian gido treo phai mac quan do bao ho
vi phéi that day bao hi€m.

Ngoai céc loai gian gido néi trén, khi s dung gian gido giang doc lap, gian gido don
tru. giong ciing phai can nhic nhimg diéu kién an toan néi trén d¢ han ché 161 mifc ti da
tar nan lao dong nga cao.

35. PE PHONG VAT ROl TU TREN CAO XUONG VA TRANH VA DAP KHI TIII
CONG TRUQT

D¢ dam bao thi cong van khuon truot an toan trong thi cong, ngoai viéc phai tuan
theo nhitng quy dinh k¥ thuat an toan cé lién quan dé phong vat roi tir trén cao, con phai
ton trong nhimg yéu cau ky thuat an toan cu thé dudi day:

a) Cung v6i viéc 1ap phuong 4n thi cong van khuén truat, con phai dua vao dac dicm
két cdu cong trinh va diéu kién thi cong, 1ap bién phdp ky thuat an toan tuong Ung.

b) Thi€t k& trang bi van khuén truot, phai ¢6 do ciing tdng thé wwong déi t6t, an toin
vA 6 tinh nang van hanh 161. Trén tong thé, ddm béo thiét bi van khuén trugt van hanh
on dinh va an toan. Khi dung phuong dn thi cong trugt khong toan bo phai ¢o bién phip
dam bao do 6n dinh tin cay cha san va hé théng van khuon trugt, dam bao do 6n dinh
cua hé théng san.

¢) Xung quanh sian thao t4c trugt chinh phai bé tri lan can bao vé cao hon phan trén
cua gid niang 1.2m (J vi uf ty kich). Lan can ¢é khong it hon 4 thanh ngang va ¢6 treo
luéi an toan, chan cba lan can phai bé trf tdm chin. Tam L4t cta san thao tde chinh va
san gid trco trong, ngoai phai khit va cé dinh.
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Hinh 3.8. San thao tac thi cong truot
a) Lan can bdo vé; b) San thae tdac ngoai

d) San thao tic gia ngoai: mat ngoai phai ba tri lai hang thanh chin va mot tdim chéan
du6i chan & vi tri cao Im phia trong ctia né phai lap dat mot hang thanh chén va thém
mot tdm chan dudi chan. Ludi an toan treo va gia phai treo chic vao mat ngoai ctia gid,
dong thoi vong qua ddy clia san dén lan can phia trong va boc chac.

Hinh 3.9. San thao tac gia ngoai chay xung quanh céng trinh

e) Vian khuon trugt dén ting 2 hoac do cao quy dinh, gid treo trong ngoai va ludi an-
toan déu phai kip thoi lap dat day du. Sau khi truot dén ddy gido treo cich mat dat 6m
phai kip thdi dung ludi an toan ngang rong 6m & tang dau. Néu vi ludi ngang lap dung
khong theo kip yéu cdu tién do thi cong vdn khuén trugt, cling cé thé ding bién phdp
phong ho an toan htru hiéu khéc.

f) Céc 16 ding dé sin cua két cau nhu ban cong, giéng thang mdy, giéng troi, cung
v6i van khuon trugt truot 1én ddy cia gida nang & vi tri 16 phai ¢6 co cau phong ho di
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dong tam thoi, dogi ket thdc trugt két ciu tang xay lai theo quy dinh theo co cidu phong
ho 6 dinh thay co cdu phong ho di dong dé giit lién tuc phdong ho an toan cha 16 trong
qua trinh thi cong truot. L6 ngang cua két ciu phadi kip thoi b tri co cdu phong ho.

g) Thdo da thiét bi van khuoén truot, phai lap phuong an thi céng thio da, lap trinh tu
thao d6, phuong phap thdo d& va bién phdp k¥ thuit an toan. Trudc khi thio dd thiét bi
van khuon truot, bon xung quanh phia ngoai tdng lién ké & gan phia dudi gid ngoai phai
dung 1u6i an toan ngang rong 3m. Trong qué trinh thio d& hé théng vin khudn xung
quanh, chng véi viéc thdo d& van khuon, dung hé thdng phong hd an toan doc bén ngoai
(trilr (udng hoi). Trong qua trinh thdo d& van khuon phai ddm bao tinh lién tuc phong ho
doc bén ngoai.

h) Trong qua trinh thi cong trgt néu gap gid cap 6 trd 1én hoac thoi tict c6 may mi
16n, phai dimg cong tac truot. Sau khi hét gid, may mui, tuyét, ddu tién phai kiém tra thiét
bi vdn khuén truot va bién phip phong chéng chdy xong méi cé thé tiép tuc cong viéc.

1) Trong qua trinh nang vin khuon trugt phai thudng xuyén quan sat va kiém tra
cudng do bétong sau khi ra khot van khuon, trang théi 1am viéc ciaa hé thdng chong ds
va san thao tdc, sy thay déi do léch phuong dimg ctia két cau cong trinh, néu thay khac
thusng phai kip thai xir 1y.

k) Néu dung phuong phap ha khuén thi cong san dé tai chd phai thiét k& va bo tri
diém treo trén vach, thanh treo va kep lién két cling véi diém treo ciia dan chinh. Viéc
[ap dat phai chic, an toan tin cdy, cdc diém treo phai bd trf an toan tin cay.

1) Chiéu sdng trén san thao tdc nén dong dén 220V bdng dén soi téc, dui xody cé
chao bing st cdch dién ding 6ng thép, uén cong dé chéng nudc va tiép dia t6t. dén
chiéu sdng cich san thao tic khong dugc nhé hon 2,5m. Day ngudn ciia dén phai ding
cap vo cao su 3 16i va dat ngam ¢ vi tri khé bi va cham. Dén chi¢u sdng phai lap dat thiét
bi chong ro dién, va diéu khién theo timg tuyén.

m) Chi¢u sdng cilia san gid treo trong, ngoai, phong dudi san thao tdc va gian cdu
thang trong nha phai dung dién th¢ an toan khong cao hon 36V. Day nguén phai ding
cdp dién vo cao su va ¢d dinh trén lan can phong ho. O cim dién dp cao va di¢n thap
sang trong phong phai ddnh dau r6 rang.

3.6. LUSI AN TOAN KHI THI CONG XAY DUNG

3.6.1. Ludi chan theo phuong ding
Cung vé&i gian gido thi cong, ngudi ta két hgp treo ludi an toan nhim muc dich:

- Che vat liéu, k&t ciu, cong cu thi cong roi ra tir cong trinh vao cdce vat kién triic
cling nhu con ngudi xung quanh khu vuc xay dung;

- Chin ngudi khi bi mat an toan lao dong, khong bi roi khoi vi tri lam viéc;

- Han ch¢ anh huong cha moi truong t6i ngudi lao dong. ..
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Hinh 3.10. Mét 56 hinh danh vé luai chan dimng
a) Luor chéin ding (Bac Kinh - Trung Quéc); b) Ludi chan diing (Kuala Lumpua ~ Malaysia);
¢) Ludi chan dimg (Thuong Hdi - Trung Quéc), d) Luéi chdn ding (Thuong Hdi - Trung Quéc);
e) Luci chan ditng (Hong Kong - Trung Quéc); f) Luci chén ditng (Thuong Hai - Trung Quéc).
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Hinh 3.10. Mét 56 hinh dnh vé luci chan dimg (tiép theo)
g) Ludi chan diing (Tham Quyén - Trung Quéc);
h) Ludi chan dimg (Tham Quyén - Trung Qudc)
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3.6.2. Lu6i chan theo phuong ngang

Ngoai ludi chan, che theo phuong dimg, con phai trang bi cac ludi (vong) hing vat
liéu roi tir trén cao xuéng theo phuong ngang. Vit liéu ché tao c6 thé bang cac dan ciing
hoac céc vat lieu mém (thudng goi la vong). Ludi nay c6 mot sé kiéu lién két sau:
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Hinh 3.14. Mot 56 hinh dnh vé luci chan ngang
a) Ludi chan ngang (Tokyo — Nhét Ban); b) Ludi chan ngang (Ha Noi —Viét Nam)

c) Ludi chan ngang (Thdam Quyén - Trung Quoc)
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Phu luc

sO LIEU PE THIET KE VAN KHUON GIAN GIAO
CHO KET CAU BETONG VA BETONG COT THEP

Khi tinh 10dn van khuén, gian gido phai tinh t6i cic tri s6 cua tai trong ti¢u chuin
dudi day.

1. Tai trong thang ding

a) Trong luong ban than cua vin khuén, gian gido dugc xdc dinh trén co sd ban vé
thiét k€. Trong lugng don vi cia g dé 1am van khuon, gian gido chon nhu sau:

- G6 nhém VI, khi 4m 750 kg/m™; khi kho 650 kg/m’

- G& nhém VIT va VIIL khi 4m 600 kg/m*; khi kho 500 kg/m*

Trong luong don vi cta mot s6 loai gd cho & bang P.1.

b) Trong luong don vi clia bétong mai do:

bo1 véi bétong nang (trdn véi s61 hodac dd dam thudc cdc loai nham thach cing),
tinh bang 2500 kg/m’; 461 véi cac loai bétong khac tinh theo thuc t€.

¢) Trong luogng don vi ¢6t thép: Tinh theo chi dan cua thiél k&, néu khong ¢6 chi
dan, tinh 100 kg cho Im’” béong cot thép.

d) Tai trong do ngudi va cic phuong tién van chuyén lay theo cac tri s6 sau day:

- Khi tinh todn cdc tam san, tam lat va cic gid vom tryc ti€p d& ching 250 kg/m’
{am san, tam lat;

- Khi tinh céc thanh 4 gid vom 150 kg/m?;

- Khi tinh cédc cot chc‘)’ng dung lam ché ty ctia cic thanh d& gia vom 100 kg/m”.

Chia thich:

1. Iam san, tim ldt va cde ddm truc tiép dF ching phdi ditoe kiém tra v6i tai trong tap
tung do trong lugng cia nguoi véi cde vat mang theo (130kg) hodc trong hiong cia xe cdi tién

he bérong (250kg) chuyén lén hai banh, hodc do mpt hic tdp rrung nao do, tuy theo bién phap
do bétong (nhung khéng nhe hon 130kg).

2. Néu chiéu rong cia cdc 1dm vdn ghép, tao nén tam san hodc tam lat, nho hon 150nmm thi
e 1dp trung néi trén phdn cho hai tdm van ké nhau.
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d) Tai trong do chan dong cua betong 1ay 1a 100 kg cho 1m? mat phang ngang (chi
xét dén luc nay trong truong hop khong c6 cac luc néu & diém d, vi du nhu khi tinh todn
tam day cua dam chinh va dam phu).

Bang P.1. Trong lugng don vi cua mét sé loai go

Trong lugng don vi (kg/m';)
Ten gb G5 kho Gédm |
(12 - 18% nudc) (18 - 20% nudc)
- Xoan nhir. Xxoan dao, phay simg, s6i phang 500 600 |
-‘I'hoi chanh ' 0
| - Mit nai, sau tia, c6m, xoan moc 550 650
! - Xoan ta, mdu cho =00 700
- Thee ta, cho nau, bira 6)Hu 750
- Ré trang 700 800
|~ Vang, 561 bop 450 550
- Phay vi. thudng muc, my 500 600
- Sta 550 6350
- Nedt 600 700
B Tram den, choai ‘ 650 750 _J;
- Gao, bop, sung, dau géi, xoan 330-350 400-450
- Cot vong, bo dé 370-400 450-500

2. Tai trong ngang

e) Ap luc cha vira bétong mdi do tac dung vao céc thanh véan khuén xac dinh theo s6
fuong & bang P.2.

g) Tii trong do chin dong phat sinh ra khi dé bétong, tic dung vao van, khuon coa
két cau dang d6 bétong xac dinh theo s6 liéu theo bang P.3.

h) Tai trong do dim vira bétong, tinh bang 200 kg cho Im’ bé mat dirng cua van
khuén.

Chii thich:

- Tdi trong nav chi rinh khi khéng tinh tdi rong néu trong diém g.

- Khi diing mdy ddm ngodi, cde cdu kién chiw hie (suon, gong cia van shuon...), cac cho
kep chat, chd noi tiép cua van khuon phai dugce tinh thém vori cde tde dong cuc bo cria dan rung,
titong g véi cde so do bo tri hudng dao dong cia dam rung.
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Bang P.2. Ap luc hong cuia bétong méi dé

Bién phip dim | Céng thitc tinh todn dé xdc dinh | Gidi han st Dang i tror
batong ap luc hong 161 da (kG/m?) dung cdng thiic g e
- bam trong | P=vxH H<R
- Dam trong P=yxR H>R
) H

- Pam ngoaj P=yxH H<R
| - bdm ngoai P=yx 2R, H> 2R,
. | _—

Ghi chu:

1. Cac ki hiéu trong bdng:
P - Ap hic hong 161 da ciia bétong (kGlm’)
v - Trong luong bdn than ciia béténg (kg/nt’)
1 — Chiéu cao cua méi lap bétong (m);
R — Ban kinh tdc déng ciia dam trong (m);
R; — Ban kinh 1dc dong cria ddm ngodi (nm);

2. Co thé'lay R = 0,75m (doi véi dam trong) va R, = Im (d6i voi ddm ngoai ).

Bang P.3. Tai trong do chan dong khi d6 bétong

Tai trong ngang vao thanh |
vin khuon (kG/m?)

- P6 bang méng va 6ng voi voi, hoac truc ti€p bing duong 200

ong tir may bom bétong

Bién phap do bétong vao trong van khuon

- DG uir thiét b van chuyén co dung tich nho hon 0,2 m” 200

| - Nhr teén, ¢ dung tich tr 0,2 - 0,8 m" 400

- Nhu trén, ¢6 dung tich lén hon 0,8 m' 600
Chii thich:

1. Cdc tdi trong dong néi trén phdi dwoc xét dén dday du khi tinh todn cde vdan ghép thanh
tam van khuom va cde swom dé cde tam van dé. Dam dé cac thanh suon phdi tinh theo so do két
cdu thie 6. Pong thor cor cde tdi trong déng nhue tai trong tdp trung vao 2 thanh swon canh
nhau néu Moang cdch gitta chiing nho hon Im va vao 1 thanh suon néu khodng cdch giita cdc
thanh siem bang hodc lém hon 1. Ngoai ra, phdi xét téi tricong hop bo tri bdt lot nhat ciiu cac
tr rrong dé.

2. Cac bo phan dung lam ché 1y cua ddm (géng) cuia van khuon (nhu thanir chong nghiéng,
day ching...) phdi dieoe tinh todn vor tai trong tie 2 thanh suon canh nhan, o 2 bén b phan pheii

tinh rodn (khi khodng cdch giita cdc thanh suon nho hon 1m) hodc tie mét thanh sucn gan bo
phan tinh toan hon (khi khodng cdch giita cdac thanh suon bang hode lon hon 1m).
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1) Tai trong gid tiéu chudn, 1ay theo "TCVN 2737:1995. Tai trong va tac dong - Tiéu
chuan thiét ké&".

2) Lua chon cdc t6 hop (Ai trong bat loi nhdt, khi tinh van khuon va gian gido, phai
thuc hién thco chi dan & bang P.4.

3) Khi tinh cdc b phan cua van khuodn va gian gido theo kha nang chiu luc, cic tai
trong tiéu chuin néu trong diém 1 cta phu luc nay phai duoc nhan véi hé s6 vuot tai
trong bang P.4.

Bang P.4. T hop tai trong dé tinh van khuén va gian gido

Loai tai trong tac dung vao van khuon,
gian gido va cac cho lién két

Ten cdc bg phan cua van khuon (theo diém 1 phu luc nay)
Pé tinh toan theo kha Pé tinh todn theo
nang chiu luc bién dang

1. Vian khuén cia tdm mai cong va cic két a+b+c+d at+b4c
cdu dd van kKhuon;
2. Vian khuén cia cot, ¢6 canh clia nét dién
nho hon 300mm va cua tudng ¢6 chiéu day

N 7 e+h e
nho hon {00mm;
3. Vin khuon caa cdt, cé canh cia tiét dién
lén hon 300mm va cla tudng ¢6 chiéu day
16n hoy 100mm; e+g I e
4. Tam thanh cva vin khuon dam, ddm phu
va vom. .., e+h e
5. Tdm ddy cua vin khuon dam, dam phuy a+bt+c+d a+b+c
va voIm;
6. Vin khuoén ctaa cdc khoi bétong 16n. etg e

Bang P.5. Cic hé s6 vurot tai dung dé tinh van khuén, gian gizo

[ -' Tén cdc til trong tiéu chuan He s6 vuor tai
\ - Trong—luang cla vin khuén va gian gido (.1
- - Trong luong clia bétong vit cdt thép 1,2
. - Tai trong do su di chuyén cha nguoi va cdc phuong tién 1.3
VAN tai 1,3
i -~ Tai trong do mdy dam chin dong bétong 1.3
- Ap luc hong clia bétong 1,3
- Tai trong dong do chan dong khi d6 bétong vao vin
khuon
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Khi xét dén tic dong dong thoi cia (ai trong hiu ich va tai trong gid, cdc tal trong
tinh todn (tai trong tiéu chudn nhan véi hé s& vuot tai), ngodi trong luong ban than, déu
nhan véi hé $6 0.9.

Khi tinh todn cdc bo phan clia vin khuén va gian gido vé mit bién dang, cdc tai
trong tiéu chuan khong can nhan véi hé s6 vuot tai.

4. Xna nang chiu luc cna gbé lam van khuon gian gido 1ay theo cic tai liéu tinh todn
k&t cau g6 hién hanh.

5. D% vbng cna cic bo phan cta van khuon, do tic dong cla céc tai trong, khong
duoc 16n hon cdc tr1 s6 dudi day:

- Déi v6i cac van khuon bé mat 16 ra ngoai cua cdc két ciu: 1/400 nhip cta bd phan
van khuon;

- DG1 v6i vdn khuon cna bé mat che khuat cia cde két cau: 1/250 nhip cta bo phan
van Khuon;

- Do vong dan hoi, hay do ldn cia gbé chong van khuon, khong duge vugt qud
1/1000 nhip tir do cua két ciau bétong cdt thép.

6. Khi tinh todn 6n dinh chéng Iat cho gian gido, van khuén phai tinh vdi tic déng
dong thyi cla (21 trong gi6 va trong lugng ban than. Néu vdn khuon lién k&t véi cot thép
thi phai tinh ca trong luong c6t thép; hé s6 vuot tai phal lay biang 1.2 déi vdi tai trong
gi6. va bang 0,8 dai véi tai trong chéag Jat. He s8 an toan vé on dinh chéng lat phai
khong nho hon 1,25.

7. Khi tinh todn tdm béténg vé mong, dung lam van khuén vi dé lai trong than cong
trinh, phai tinh nhu déi véi cdc bo phan chil yéu cla cong trinh, sau dé kiém tra lai v6i
tdc dong cua cdc tai trong néu trong phu luc nay.

8. Cic tam khuon (dn, cic bo phan cua van khuon, duge lap va thdo d@ bang can
truc, sau khi di tinh todn véi cdc tai trong ndi trén, phai duoc gia c6 tang do clng d¢ dé
phong hu hong do va dap. giat khi lap hoac thio da.
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CONG NGHE VAN KHUON VA
GIAN GIAO TRONG XAY DUNG

(Tai ban)

Chiu trach nhiém xuat ban :

BUI HUOU HANH
Bién gp : LUONG CAO PHI
Ché'ban dién e :  LE THI HUONG
Sita bdn in : LUONG CAO PHI
Trinh hay bia © NGUYEN HOU TUNG

n 200 cudn khé 19 x 27cm tai Xudng in Nha xuit ban Xay dung. Gidy chap nhan diang ky ké hoach
xuat ban s6 50-2009/CXB/64-92/XD ngay 13-1- 2009. Quyét dinh xuat ban s6 257/QD-XBXD
ngay 25-9-2009. In xong ndp luu chiéu thang 9 -2009.
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BUI MANH HUNG
Chu nhigm bo mon Kinh té - May xay dung
Dai hoc Kién truc Ha Noi

SACH DA XUAT BAN

Ky thuat an toan, vé sinh lao déng va phong chéng
chay né trong xay dung

Nha xuat ban Xay dung - 2004

Cong nghé van khuén truot xdy dung nha cao ting
Nha xuat ban Xay dung - 2005

Cong nghé van khudn va gian giao trong xay dung
Nha xuét ban Xay dung - 2007
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