K§ thudt thi cdng co ban

CHUONG 4 : CONG TAC BT VA BTCT TOAN KHOI

4.1. NHONG VAN PE CHUNG VE CONG TAC BT VA BTCT TOAN
KHOI

4.1.1. Pdc diém chung vé cong tac BT va BTCT

Thoi gian thi cong thuong bi khong ché do dic diém ninh két clia bé tong (khong
duoc van chuyén, do, dam, ... sau khi bé tong bét dau ninh két), ddn dén cic cong tac
tap trung trong thoi gian ngan.

Cuodng do beé tong phét trién theo thoi gian. Do d6é khong duge tdc dong l1én bé tong
khi chua dat cudng do, ké ca tai trong ban than. D€ dam bao duoc yéu cdu nay thi van
khuon phai dat yéu cau vé do ciing va do vong, bao dudng va thi cong can tuan theo
mot quy trinh nhit dinh.

Trong gian dau, bé tong chua c6 kha nang chiu luc, do d6 khong duoc tac dong vao
bé tong. Viéc thao d& van khuon, cot chong chi dugc thuc hién sau khi bé tong dat
cudng do yéu ciu. Vi vay qud trinh thi cong bi gidn doan. D€ khéac phuc nhugc diém
nay nguoi ta ¢6 thé thuc hién mot s bién phdp nhu:

e Dung phu gia dong ciing nhanh
e Dung phuong phap hap hoi nuéc

e Say ndng cot liu trude khi tron bé tong

4.1.2. Quy trinh cong nghé va to chirc thi cong BT toan khoi
e Qua trinh chuén bi
v" Gia cong van khuon, cot chong, da gido
v' Gia cong cot thép
v" Chuén bi cot liéu d€ san xuat bé tong
e Qua trinh cong nghé bao gom
Lap dat van khuon, cot chong, san cong tac
Lap dat c6t thép cho cdc két cau
Tron, van chuyén, d6, dam bé tong

Béao dudng bé tong sau khi dam

NSRRI NN

Thao d& van khuon, cot chong, san cong tac
v Xir ly khuyét tat trong bé tong
Khi thi cong bé tong toan khai, nén td chic thi cong theo phuong phap day chuyén.
Cac day chuyén bo phan ¢6 thé 1a:
v" Day chuyén ghép van khuon, cot chong, san thao tic ; goi tat 1a day chuyén
van khuon
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v Day chuyén c6t thép
v" Day chuyén d6, dim bé tong
v Day chuyén dudng ho bé tong, thdo d& van khuodn, cot chong

4.2. CONG TAC VAN KHUON, COT CHONG VA SAN THAO TAC

4.2.1. Nhitng yéu cdu chung doi vdi van khuon, cot chong

Da s6 van khuon cot chong duge 1lam bang gb, kim loai hodc bang chat déo, dugc
san xuat trong cong xudng, nha may hoac ¢ ngay hién truong. Du san xuat ¢ dau, van
khuon, cOt chong ciling phai dap tng cac yéu ciu sau:

e Phai ché tao ding theo kich thudc ctia cac bd phan két cau cong trinh
e Bén, ciing, 6n dinh, khong cong, vénh
e Gon, nhe, tién dung va dé thdo, lap

e Dung dugc nhiéu lan

4.2.2. Phdn loai van khuon
e Theo vat liéu lam van khuon:
v Vén khuon gob
Van khuon kim loai
Vién khuon bang céc tdm bé tong cot thép

Van khuon chat déo

AN NN

Vén khuon goé dan
V.v...

\

e Theo céu tao va cach thdo lap:
v Vén khuon c6 dinh
v" Vén khuon vinh ctru
v" Vén khuon luan chuyén
v" Vén khuon di dong

4.2.3. Vdn khuon cé dinh
e Ddc diém:
v Thuong dugc 1am bing go, it bang kim loai.
v Duoc gia cong theo ting bo phan ciia mot két cau cong trinh cu thé
v" Khi thdo ra khong thé dang cho cong trinh khéc loai

v G6 dung dé san xuit loai van khuon co dinh 12 gb van, chiéu day tdim vin
2.5-4cm.
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4.24.

4.2.5.

v Céc tdm véan dugc lién két thanh tiing mang bang nep gb (khoang céch giita
cac nep g6 0.6-0.9m) va dinh c6 dinh
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Hinh 4-1: Mdng van khuon go xé
1- Tam go xé; 2- Nep g6; 3- Dinh lién két
Uu diém: dé san xuat

Nhuoc diém: ton vat lieu (vi phai cit vun dé thich hop véi chi ti€t cong trinh),
do luan chuyén it

Ap dung: cong trinh don 18

Vin khuon vinh cuu
Bdc diém:
v Thuong dugc 1am bang cdc tAm bé tong cot thép

v' Tam van khuon vira lam chic nang 1a van khuon vira 1a 1 bo phan két ciu
cong trinh

Uu diém: khong phai thdo d& van khuon, tiét kiém vat liéu 1dam van khuon

Nhuoc diém: t6n cong ché tao van khuon

Ap dung: khi thi cong theo phuong phdp ban 1dp ghép, noi khé thdo d& van

khuon

Van khuon ludan luu

Bdc diém:

v Céc tam véan khuon thuong duoc lam bing gd dan, thép, hodc chat déo

v" Vén khuon dugc ché tao dinh hinh thanh céc bo, tdim tiéu chuin trong nha
may

v Khi dua ra thi cong & cong trudng chi can lién két véi nhau bang céc phu
kién

v" Sau khi bé tong du cudng do ngudi ta thao ra nguyén hinh dem di thi cong
cac cong trinh khac
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v" Nén két hop str dung van khuon luan luu véi hé thong xa g6, cot chong, san

thao tdc va céc phuong tién luan chuyén khac

Uu diém: s6 1an luan chuyén 16n, hiéu qua kinh t€ cao

Nhuigc diém: chi phi dau tu ban dau thudng 16n

Ap dung: phé bién trong thi cong xay dung cong trinh

1. Van khuon luan chuyén lam bang gé

e Duoc ché tao thanh timg tdm tiéu chuin trong cdc nha mdy gd hoic cdc

xudng moc gia cong & cong truong.

e Do luan chuyén it nhat cling dat 15 lan

1 . . .
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,~472
a) Van khuon cot b) Van khuon tuong
1- Go; 2 Suon 1- G6; 2 Suon doc; 3- Sudn ngang

Hinh 4-2:Van khuon ludn chuyén bang go

2. Van khuén luan chuyén lam bang g6 dan
1 2

U@ %v

1- GO dén; 2 - Khung thép hoac gb
Hinh 4-3: Vdn khuén gé ddn

e Duoc san xuat trong cadc nha may ché bién gb

e B¢ mat van khuon tiép gidp véi bé tong nhin, phang. Mat khong tiép gidp c6

hé khung, suon dé gitt do ciing cho mang van khuon.
e D9 luan chuyén 25-40 lan
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3. Van khuon luan chuyén bing kim loai

e (Cic tam van khuon dugc ché tao dinh hinh, c6 hé sudn ciing dé gitt 6n dinh
cho tam va lién két cac tdm lai v4i nhau

e Do luan chuyén 100-200 lan

4. Van khuén luan chuyén lam bing chat déo

e Dugc ciu tao biang nhua tong hop. Cdc bo phan co ban 1a: tdm khuon, chot,
khod, bu long

e Khi két hop vdi cac sudn bang g hay thép sé tang kha nang chiu luc
e Tang kha nang dinh bam gitra bé tong va cac 16p trat
e Uu diém cuta van khuon chat déo 1a nhe, dé thao lip, van khuon kin khit, tao
ra bé mat bé tong phiang va c¢6 do dinh bam tot
4.2.6. Van khuon di dong

Véan khuon di dong 1a loai van khuon khong thdo roi timg bo phan sau méi chu ky
hoat dong ma dé nguyén di chuyén sang vi tri sit dung ctia chu ky ti€p theo.

Theo phuong chuyén dong ta co:

e Vian khuon di dong theo phuong ngang

e Vin khuon di dong theo phuong thang ding
v Vén khuon leo
v" Vén khuon treo
v" Vén khuon truot

1. Van khuon truot

3
[
2
I [ :
1- San cong tac dudi
’ 2- San cong tic trén
‘ 3- Thiét bi nang
- 4- Thanh tru kich
’ 1
L

%
Hinh 4-4: Van khuon truot
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La loai van khuon di dong ding, duoc di chuyén lién tuc trong sudt qud trinh dé
bé tong.

Van khuon truot duoc diung phd bién trong thi cong céc két cau thang ding nhu
xilo, 6ng khoéi nha mdy, xay dung nha cao tang

e Cdu tao:
v' Hé van khuon bao quanh toan bo két ciu cin phai dé bé tong

v Heé khung kich c6 tic dung ti€p nhan dp luc cta vita bé tong va tai trong
trong qua trinh thi cong

v" St dung cdc kich thuy luc bdm vao céc thanh tru thép trong bé tong dé
nang hé thong van khuon lén. Cac kich nay duoc néi véi nhau thanh
nhitng chudi va dugc diéu khién qua tram van hanh ctia may bom trung
tam.

v Nhiing thanh tru thép ti€p nhan toan bo tai trong cua hé van khuon, san
cong tac, thiét bi va nguyén vat liéu truyén xuéng moéng ctia cong trinh.

e Ldp dung vdn khuon truot
v" Sau khi thi cong xong méng cong trinh, tién hanh 1ap dung van khuon
v' Lap hé khung kich, lap kich
v' Lap dat c4c thiét bi kiém tra

v Kiém tra va nghiém thu van khuon, kiém tra su lam viéc ctia hé kich,
may bom dau.

Sau khi truot hét chiéu cao cong trinh ngudi ta cho hé van khuon truot cao
hon c6t clia cong trinh 0.5-0.6mm, sau d6 th4o dan cdc bo phan ra bang can cAu.

2. Van khuon leo
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Hinh 4-5:Van khuon leo

Vian khuon leo 1a van khuon bdm vao cong trinh dé di chuyén 1én cao. Khi bé
tong dat cuong do cho phép, thao van khuon va di chuyén mang van khuon 1én mot
doan khac.
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Vian khuon leo dung dé d6 bé tong nhitng cong trinh c6 chiéu cao 16n nhu: xilo,
ong khoi, dap nudc, ...

Cau tao clia cac mang van khuon leo luan chuyén rat dic biét, ¢ thé 1a 1 dén 3
hang. Chi€u cao mdi hang tr 0.6-1.2m, cdc hang lién két v6i nhau va lién két vao
két cau da chiu dugc luc.

Van khuon trong thuc t€ c¢6 nhiéu kiéu khac nhau, nhung thudng gap 2 dang:

e Vin khuon ¢6 chiéu cao nho (1.2m), 1ap thdo bang thl cong, hang trén noi

v6i hang duéi bang khép, diéu chinh phuong ciia van khuon bang bu long

e Vin khuon c6 chiéu cao 16n (1.8 - 2.4 - 3m), ldp thdo bang co giGi. Giit van

khuon bing bu 16ng, neo vao dot bé tong da dé & dudi, diéu chinh phuong
ctia van khuon bang céc bu 1ong & gan mit phia dudi suon diing cua van
khuon.

3. Van khuon treo

Toan bo van khuon dugc treo trén thip nang dat
O trung tam va duoc nang 1én bang thiét bi nang
theo chu ky, tuy thuoc vao thoi gian dong két ciia bé

tong 5
Céu tao cla van khuon treo gom céc bo phan TN 3
sau: |
e Van khuon mat trong va ngoai
e He san thao tdc trén va dudi B 4
e Tru trung tam, hé thong day va tang do co |

tdc dung treo va di chuyén van khuon 1én cao

4. Van khuon di dong ngang
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Hinh 4-7: Hé van khuoén di dong ngang dé do bé tong thanh hdm, tuong
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Toan bd hé thong van khuon dugc bo tri trén hé thong duong ray hoac banh xe.
Viéc dich chuyén duoc thuc hién bang toi hodc bang kich.

Thuong st dung hé thong van khudn nay cho cac cong trinh chay dai nhu: tunel,
duong ham.

CAu tao van khuon di dong ngang gom:

e Van khuon

e Khung d& (gian gido)

e He¢ thong truyén luc (kich, toi)

e He thong di chuyén (banh xe hoidc dudng ray)

Khi str dung hé van khuon di dong ngang, cach thic do bé tong phu thuodc rat
16n vao kich thudc va céu tao cong trinh. Thong thudng ngudi ta d6 bé tong ca
tuong va tran cung mot lic. DaGi véi truong hop thi cong cac duong ngam trong long
dat, nguoi ta thuong thi cong day truGe, con tran va thanh thi cong sau cling mot
ldc. Trong trudng hop nay bé tong thuong dé vao van khuon theo phuong ngang.
Do d6 thuong dung may bom vita bé tong véi ap luc cao.

Dé di chuyén hé van khuon sang vi trf tiép theo, ngudi ta thudng ha bét kich va
ndi 16ng hé tang do, van khuon sé tach ra khoi bé tong sau dé dung toi kéo sang vi
tri mai.

4.2.7. Coét chong, da do' va gido thao tdic

1. Cot chong

Cau tao cot chong gom c6 3 bo phan chinh: chan, than cot chong va dau cot
chong

e Chdn cot chéng: 1a bo phan truyén luc truc ti€p xudng mat dat hoac san.

Cau tao ctia chan phai thay doi duoc chiéu cao clia cot chong. N6 c6 thé 1am
biang ném g6 don gian, bang ném gb kép hoac bang hop cat. Véi cic bo gido
bing thép ngudi ta c6 thé 1am chan chong béng kich vit.

e Thdn cot chong: d6i v6i cot chong bang tre va gd ngudi ta thudng sir dung ca
chiéu cao theo thiét k&. D6i véi cot chong bang thép ngudi ta thuong thiét ké
timg doan theo dinh hinh va néi lai v6i nhau bang dai va chét.

o Ddu cot chong:
v Dau cot chong bang tre hoac gb
v Dau cot chong bang thép
2. Pado
Da do 12 két cau truc ti€p dd van khuon. Da da c6 thé bang thép, gb.

e Da do bang gb: c6 tiét dién 6 x 8cm, 5 x 10cm, 8 x 12cm, 10 x 10cm, chiéu
dai 3-5m
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e Da dd bang thép hop: dang dugc dung nhiéu dé thay thé dan cho da go.

e Dam rit: 1am béng kim loai, c6 thé thay d6i chiéu dai, kha nang chiu luc cao

va ti€t kiém cay chong.

3. Giao thao tac

Gido thao c6 nhiéu loai:

v" Loai don gian: gido tre, luéng, gb. Loai gido nay cau tao don gian nhung
khong an toan, nhat la thi cong cac loai nha cao tang.

v" Gido dinh hinh: thudng 1am bang thép ong. Loai gido ndy c6 uu diém la
nhe, dé lién két, dé bdo quan va an toan

C4u tao gido thao tac gom nhitng bo phan chinh:

v' Khung ding: duoc lam tir thép 6ng d32 hoac d40, dudi cung lap kich
chan dé€ diéu chinh chiéu cao.

v Khung gidng: thudng bang thép tron, hoac thép géc loai nho. Giita thanh
nguoi ta chot khdp lién két tirng doi mat.

v Khung ngang: c6 thé 1am bang thép tron, hodc thép goc, hai ddu thanh
lam sdn cdc méc chd d€ lién két vao thanh ngang clia khung ding.

v" San thao tac: dé cong nhan lam viéc va xép vat liéu, dugc 1ap & trén thanh
ngang.

Truong hop gido c6 nhiéu tang thi phai thiét k€ hé thong c4u thang dé cho

cong nhan 1én xudng.

4.2.8. Tinh toan van khuoén
Co s6 tinh toén 1a tiéu chuin Viét nam TCVN 4453 - 95,
Vén khuon duoc chia [am

e Van khuon ding: van thanh dam, ddy mong, tuong, cot v.v...

e Vin khuon nam: van khuon san, ddy dam, v.v...

Trén co s& 1y thuyét két cau go va két céu thép da hoc nén phan tinh toan thiét k&
van khuon trong pham vi bai giang nay khong gi6i thiéu k§ ma chi di vao khai quat va
xac dinh duoc céc loai tai trong tac dung 1én hé van khuon gian gido trong thi cong

1. Tai trong thang ding

Trong luong van khuon va phu kién
Trong luong bé tong

Trong lugngcdt thép, 1ay theo thiét k&, truong hop khong c6 khoi lugng cu
thé thi 1ay 100kg/m3 bé tong cot thép

Tai trong do nguoi va dung cu thi cong

v Khi tinh todn vGi van khuon san va vom thi 14y 250 daN/m2
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v" Khi tinh todn vdéi cdc nep gia cudng mat van khuon 14y 150 daN/m2

v" Khi tinh todn cot chéng 18y 100 daN/m2
e Tai trong do ddm rung 14y bang 200daN/m2

2. Tai trong ngang

e Tai trong gi6 14y theo tiéu chuan Viét nam TCVN 2737 - 1995 d6i véi thi
cong 1ay bing 50% tai trong gio tiéu chuén.

e Ap luc ngang ctia bé tong méi dé vao van khuon xdc dinh theo bang ...

e Tai trong do chin dong phét sinh khi d6 bé tong vao van khuon x4c dinh

theo bang 4.1

Bdng 4-1: Ap luc ngang ciia hén hop bé tong moi dé

P =(0.27V+0.78)k k,

Phuong phap Cong thiic tinh toan ap luc | Gidi han st dung cong thic
dam ngang t6i da, daN/cm2
bam dui P=yH H<R
P =v(0.27V+0.78)k k, V=0.5khiH>4
bam ngoai P=vH V >4.5 khi H<2R,
V >4.5khi H<2m

Trong dé

e P: dp luc t6i da ctia bé tong, daN/cm?2

e v: khoi lugng thé tich ctia hén hop bé tong da dam chat, daN/m3

e H: chiéu cao ctia mbi 16p hon hop bé tong, m

V: van toc d6 hén hop bé tong tinh bang m/h

e R vaR;:ban kinh tic dung cia ddm dui va dam ngoai. D6i véi dam dui nén
lay R = 0.7m va dam ngoai R, = 1.0m

: hé s6 tinh dén anh hudng do sut cua hén hop bé tong

v Dai véi bé tong cé do sut 4-6cm thik, = 1.0
v Dai véi bé tong c6 do sut 8-12cm thik, = 1.2

e k,: hé s6 tinh dén anh hudng nhiét d6 cua hon hop bé tong
v Vé6i nhiét do duéi 8°C, k,=1.15

v’ Vi nhiét do 8°C - 11°C,

k2 = 1.1

v" Vé6inhiét do 12°C - 17°C, k,=1.0
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v’ Véi nhiét do 18°C - 27°C, k,=0.95
v’ Véi nhiet do 28°C - 32°C, k,=0.9
v’ Véi nhiét do tren 33°C, k, = 0.85

Khi tinh todn cac bd phan cua van khuon theo kha nang chiu luc, cac tai trong
tieu chudn phai duoc nhan véi hé s6 vuot tai theo quy dinh trong bang ...

Khi xét dén tai trong tam thoi cla cac tai trong hitu ich va tai trong gio, tit ca
céc tai trong tinh todn (trlr tai trong ban than) déu phai nhan véi hé s6 0.9

Khi tinh todn cdc bo phan cua van khuon da gido vé mat bién dang, cac tai trong
trén khong dugc nhan véi hé s6 qua tai

Bdng 4-2: Tdi trong dong khi do bé tong vao van khuon

Bién phap do bé tong Tai trong ngang tic dung vao
van khuon (daN/m2)
D6 bang mdy va ong voi voi hodc d6 truc
ti€p bing dudng Ong tir may bé tong 400
D6 truc ti€p tir cdc thing c6:
- Dung tich nho hon 0.2m’ 200
PRI 400
- D h 2 —-0.8m’
ung tich tr 0.2 — 0.8m 600

- Dung tich 16n hon 0.8m?

Bdng 4-3: Hé sé' vuot tdi

Cic tai trong tiéu chudn Hé so vuot tai
Khéi luong thé tich ctia van khuon da gido 1.1
Khoi luong thé tich clia bé tong va cot thép 1.2
Tai trong do ngudi va phuong tién van chuyén 1.3
Tai trong do dam chan dong 1.3
Ap luc ngang ctia bé tong 1.3
Tai trong do chian dong khi bé tong do vao van khuon 1.3

3. Do vong cua cac bo phan cia van khuon do tac dong cua tai trong

Do vong cua ciac bo phan ctia van khuon do tic dong cla cac tai trong khong
duoc 16n hon c4c tri sO sau:

e Dai v6i van khuon ctia bé mat 10 ra ngoai ctia cac két cau: 1/400 nhip cta bo
phéan van khuon
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e Dai v6i van khuon ctia bé mat bi che khuat ctia cdc két cau: 1/250 nhip cla
bo phan van khuon.

e Do vong dan hoi hoac lin clia gé chong van khuon: 1/1000 nhip tu do cla
cac két cau bé tong cot thép tuong ting.
4. Tinh toan do 6n dinh chéong lat ctia van khuon va da gido

Tinh to4n 6n dinh chéng lat chia van khuon va da gido phai xét dén tic dong
dong thoi cua tai trong gié va trong luong ban than. Néu van khuon duge 1ap lién
vGi cot thép thi phai tinh ca khai luong cot thép, hé s6 vuot tai doi véi tai trong gid
14y bang 1.2 va 0.8 d6i véi cac tai trong chong lat.

Ngoai ra hé so an toan vé 6n dinh chong lat khong nho hon 1.25
4.3. CONG TAC COT THEP

4.3.1. Phdn loai cét thép
e Theo hinh dang bén ngoai cua cot thép: thép tron, thép c6 g, thép hinh
e Theo cuong do: Al, All, AIIL

e Theo chiic nang lam viéc: c6t thép chiu luc, cot cau tao.

4.3.2. Nhitng yéu cau chung doi véi cong tdc bé tong cot thép

e (ot thép dung trong bétong cot thép phai dam bao cac yéu cau cua thiét ke,
dong thoi phit hgp véi tieu chudn TCVN 5574: 1991 va TCVN 1651: 1985

e Trudc khi st dung cot thép phai thi nghiém kéo, uén

e Trudc khi gia cong va do bé tong cot thép phai dam bao bé mat sach, khong
dinh bln, ddu m&, khong c6 vy sit va gi sét

e (ot thép thanh bi bep, bi giam tié€t dién khong duoc vuot qua gisi han cho phép
2% duong kinh. Néu vuot qua gidi han nay thi loai thép d6 st dung theo dién
tich thuc té.

e Cot thép phai duoc bao quan cén than.

4.3.3. Cdc quad trinh gia cong cot thép
Gia cong cot thép gom 2 qua trinh chinh: gia cong c6t thép va han ndéi cot thép.
1. Gia cong cot thép
Gia cong cot thép gom cdc cong viec: Lam thang, cao gi, cit, uén, ndi cot thép
a. Lam thdng cot thép

e Lam thang bang thi cong: thép c6 dudng kinh nhé c6 thé dung bia dap
théng hoac dung vam tay két hgp v6i ban nan dé nan thang.
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e (6 thé dung mdy uén cot thép dé nan thang nhitng thanh thép c6 dudng
kinh tr 12 mm tr6 1én.

e Doi v6i thép dang cudn, khi gia cong phai d& ra thanh soi va kéo cho
théng, tot nhat 1a dung toi.

b. Cao gi cot thép

e (ot thép duoc cao sach gi sé lam tang do dinh két gilra bé tong vdi cot
thép.

e Khi khoi lugng it c¢6 thé ddnh gi thi cong bang ban chai sat, khi khoi
luong nhiéu nén danh gi bang may.

e Tot nhat 12 bao quan thép cin than dé khong bi gi
c. Cdt cot thép
e Cit thép can tinh todn d€ han ché dén mic thap nhat cic doan thép vun.

e Trudc khi cit cot thép, phai xdc dinh lai chling loai, nhém thép va phai
do trude khi cat. Khi do can luu y trir di do dan dai néu thanh thép c6 gia
cong uon.

e Tri s6 do dan dai phu thudc vao gbc uon, c6 thé tinh nhu sau:
v" G6c uon 45° c6t thép dan dai mot doan 0.5d
v G6c uon 90° cot thép dan dai mot doan 1d
v Goéc uon 135° hay 135° ¢6t thép dan dai mot doan 1.5d
Trong d6 d 1a duong kinh c6t thép bi uén

e (it bang thli cong nang suat thap, chi d4p dung & cong trudong nho, khoi
luong it.

v' Cit bang kéo néu d < 8mm
v’ Cat bang xan néu d < 12mm
v" Cit bang cham néu d < 18mm
e Cit bing mdy: dung d€ cat nhitng thanh thép c6 dudng kinh t6i 40mm.
d. Uodn cot thép

e (ot thép sau khi cit xong can phai uén dé€ tao ra thanh thép c6 hinh dang
va kich thudc theo yéu cau thiét ké.

e (ot thép trong két cau bé tong cot thép thuong gap cé cac dang sau:
v Uén moéc (180°) véi thép tron
v Ubn vai bod (45°)
v Ubn goc (90%) véi thép chd, thép neo, dai
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e Khi khoi luong it va thép c6 dudng kinh d < 12mm, c6 thé uén thi cong
biang ban udn két hop véi vam tay. Khi thép c6 dudng kinh 16n va so
luong nhiéu cAn uon bang may.

2. Noi cot thép
Cot thép trong bé tong cot thép co thé noi theo ba cach: néi budc, ndi han va noi
dung 6ng noi.
a. NOi budc: hai thanh thép no6i duoc dat chap 1én nhau, ding thép mém Imm
buodc & ba diém. Yéu cau:

o L. >250mm doi véi thép chiu kéo, L5 > 200mm d6i v6i vung chiu nén
va khong nho hon gia tri cho & bang 4-4.

e (o6t thép tron khi ndi budc phii uon méc theo géc 180° cot thép gai
khong can uén moc.

e Phuong phap ndi budc chi 4p dung véi thép ¢6 d < 16mm.

e Trén moi tiét dién cat ngang, s6 méi ndi khong qua 25% do6i véi thép
tron va 50% doi véi thép c6 go

Bdng 4-4: Chiéu dai moi noi budc cot thép

Chiéu dai n6i budc

Loai c6t thép Vung chiu kéo Vung chiu nén
Dam Két cdu (2 Khong c6
N . C6 moc B
tuong khéc moc
Thép tron tron 40d 30d 20d 30d
Thép can néng cb go 40d 30d 20d 20d
Thép kéo nguoi 45d 30d 20d 30d

b. Noi han: duge stt dung pho bién, nhat 12 véi cot thép c6 dudng kinh 16n.

Can cu vao cong nghé han, nguoi ta chia ra ba phuong phap han chu yéu:
han ti€p diém, han doi dau, han hé quang

c. NOi dung 6ng ndi: hai dau thanh thép can ndi duoc tién hoac taro ren, ong
ndi duoc san xuat trong nha may. Viéc noi thép duoc thuc hién ngoai cong
truong.

4.3.4. Lap dung cot thép
1. Cac yéu cau khi lap dat cot thép
e Lap dudng vi tri, chling loai va s lugng cac thanh thép theo thiét ké

e Phai dam bao khoang céach céac thanh thép chiu luc , cau tao va phan bo
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e Dam bdo su 6n dinh ctia khung thép khi d6 va dam bé tong
e Dam bao do day cua I6p bé tong bao vé
e Khi khong c6 thép ding ching loai thiét k& c6 thé thay déi tuong duong

theo cong thic sau:

F =F, — (cm?)

Trong do:
o F,;R,: dién tich (cm?) va cudng do thiét k& cta cot thép (KG/cm?)

o F’,; R’; dién tich (cm?) va cudng do cla cot thép thay thé
(KG/cm?)

e Khi thay thé phai tuan thu theo cac quy dinh sau
o Duoc chu tri thiét k& két cdu cong trinh dong y

o Tuén theo cic quy dinh vé ciu tao

2. Phuong phap lap dung cot thép
a. Ldp dung ting thanh

Cot thép duoc dua vao khuon timg thanh sau d6 méi thuc hién han, buoc dé
tao thanh c6t ctia két céu.

Ap dung phd bién trén cic cong trudng xay dung, tuy nhién rit nguy hiém
khi 1ap dung & trén cao, & noi kho 1dp dung.

Khi n6i buoc c6t thép can luu y
e Buoc toan bo cic diém giao nhau clia cot thép

e Néu la han diém thi han toan bo cédc nit chu vi, bén trong thi han
cach mot.

e Dadi v6i khung, cot, dam thi budc & tat ca cac nt
b. Ldp dat tung phdn

Cot thép duoc lap dung sdn thanh ting phéan sau d6 ching duogc chuyén vao
vi tri bang thl cong hodc bang co gidi tuy theo trong lugng c6t thép va diéu kién
thi cong.

c. Phuong phdp ldp ddt toan bo

bay la phuong phap hay duoc st dung tai cac co s dic san, cot thép dugc
budc hoac han hoan chinh thanh tdm hoac khung, sau d6 dugc dat vao van
khuon, cudi cling 1a b6 xung cdc chi tiét lién keét.
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4.4. CONG TAC BE TONG

4.4.1. Chudn bi vdt liéu

Vat liéu chuén bi cho cong tdc bé tong bao gém: xi ming, cat, da dam, nudc va phu
gia bé tong.

e Xi mang: xac dinh khoi luong cho méi mé tron va moéi mot két cau.

e (Cat dung tron bé tong phai la cat sach, khong duoc 1an séi hay da dam cé kinh
thudc 16n hon 10mm, trong luong hat ¢6 kich thudc tir 5-10mm nho hon 5%
khoi luong cat.

e Da phai sach, gia, tuyét doi khong dung da non hoac da bi phong héa. Ciing cé
thé dung soi tron vita bé tong nhung phai chon sdi ¢6 ¢& hat dong déu, khong
dung soéi det hoac soi ¢6 bam réu. Khong nén dung soi san xuat vita bé tong co
yéu cau chong tham.

e Nudc st dung tron vita bé tong phai la nude sach. Truong hop khong c¢6 nudc
mady phai x{r Iy va kiém tra tai phong thi nghiém tru6c khi str dung

4.4.2. Nhitng yéu cau doi vdi vita bé tong

Vita bé tong phai dugc tron ky, déu va ding cap phoi.

Thoi gian tron, d6 va ddm phai nho hon thoi gian ninh két ciia xi mang.

Vita bé tong phai dam bao cac yéu cau cua thi cong, nhu phai dam bao do sut, dé
trit ra khoi cdc phuong tién chuyén chd, dé d6, dé dam.

Vita bé tong bom phai dam bao cdc yéu cau vé do sut, luong xi mang t6i thiéu, kich
thudc cot liéu t6i da d,,,, < 1/3 dudong kinh 6ng bom & chd nhé nhat.

max —

Bdng 4-5: Do sut va thoi gian dam

TT Loai két cau Do sut | Thoi gian dam
1 | Bé tong khoi 16n c6 hoac khong cé cot thép 4cm 15-25 giay
2 | Cot, dam, san 4-6cm 12-15 giay
3 | Két cau nhiéu cét thép 6-8cm 10-12 giay
4 | Bé tong bom 12-14cm -

5 | D6 beé tong kiéu vita dang 16-18cm -
6 | Mai doc 4-6cm -

4.4.3. Mot s6 phuong phdp tron vita bé tong

1. Tron tha cong

a. Cong tdc chudn bi
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Trudc khi tron phai chudn bi san tron ¢ kich thudc 16n hon hoic bing 3 x
3m. San phai duoc lat phang va khong bi mat nudc xi mang, thong thudng san
tron dugc do bé tong hoic 14t gach dic ¢6 lau mach.

San tron phai ¢6 méi che mua, che nang, truGc khi tron phéi tudi udt san
tron.

Cac loai vat liéu cat, da, xi mang, nudc phai dugc tap két canh san, xi mang
phai duoc dat cao hon cot mat san.

b. Phuong phap tron

Thuong ngudi ta déng cac hoc dé dong da va cét, xi mang dugc tinh theo
bao, nuéc dugc tinh theo lit.

Dung cu tron vita thi cong la xéng, cuoc.

Dau tién do cat r6i d6 xi mang vao va tron déu hdn hop xi mang cat, sau do
do da vao tir tix, vira do vira tron déu hon hop da, cat, xi mang.

San hon hop vat liéu ¢6 chiéu cao khoang 20cm va cao thanh luéng vong
tron, do tr tir nuGe va tron déu vao giita. Sau d6 d6 luong nuGe con lai va tron
ti€p cho dén khi dong déu

Theo kinh nghiém moéi mé phai dugc tron 3 14n, sau 1an cudi cuing phai gom
dong vita cho gon lai cé dang hinh chép. Thoi gian tron mot coi vita khong qua
15-20 phut.

Néu vita bé tong c6 ding phu gia thi phai hoa phu gia déu vao nudc réi do
déu trong qua trinh tron.

Vita bé tong tron thi cong c6 nhuge diém 1a khé dong déu, niang suat thap,
vi vay né chi dugc st dung & nhiing noi khong c6 diéu kién tron may.
2. Tron co gidi
a. Phan loai may tron bé tong
e Theo phuong phap tron c6: mdy tron tu do va may tron cudng biic
e Theo tinh nang lam viéc: mdy tron theo chu ky va mdy tron lién tuc
e Theo ciu tao thung tron: thung tron nghiéng va thung tron c6 dinh
e Theo dac tinh k¥ thuat: may tron di dong va loai co dinh.
b. Phuong phap tron
Theo TCVN 4453-1995, trinh ty tron nhu sau:

Cho mdy quay mot vai vong, sau d6 d6 15+20% lugng nudc, ti€p dén do xi
mang va c6t liéu vao cing mot lic, vira tron vira d6 dan phan nudc con lai. Do
ximang va cot liéu vao khi may dang quay.

Thoi gian tron phu thuoc vao do sut yéu cau va dung tich ctia may tron, tri s6
nay duoc cho trong bang ...

Theo kinh nghiém thuong cho mdy quay 20 vong cho 1 mé tron.
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Bang 4-6: Thoi gian trén hon hop bé tong

Dung tich may tron (lit)
Do sut
<5001 | 500-1001 | >10001
<10 2.0 2.5 3.0
10-50 1.5 2.0 2.5
> 50 1.0 L.5 2.0

Pé tranh hon hop bé tong bam dinh vao thung tron, ci sau 2h lam viéc can
dé vao thiing tron toan bo cot liéu 16n va nude vao quay 5 phit sau dé cho cit,
Xi mang va lugng nudc con lai vao tron ti€p theo thoi gian quy dinh.

Néu cot liéu ¢ hién trudng 4m, can giam lugng nudc tron, gilt nguyén do sut
yéu cau.

c. Tinh ndng sudt ciia mdy tron
Nang suét cua may tron P dugc tinh theo cong thuc:

_ vk,
1000

Trong do:

k, (m’/h)

oV dunfg tich hitu ich ctia mdy (1), 14y bang 75% dung tich hinh hoc
clla may
e n:sdmé tron trong 1 gio
e k,: hé s0 thanh phan cta bé tong (1ay tir 0.67 dén 0.72)
e k,: hé s6 sir dung may tron theo thoi gian, (1ay tir 0.9 dén 0.95)
d. Mot so'loai tram tron bé tong.

Khi nhu ciu cung cép vita bé tong 16n, thudng tir 9m*/h hodc 1500T/thang,
thi phai thanh lap tram tron bé tong trong nha may hoac ngoai cong trudong

Tram trén nap cot liéu thu céng: nang suat thdp va viéc cip vita bé tong
khong lién tuc, thuong st dung & cong trudong nho.

Tram trén nap cot liéu lién tuc: cdp phoi dugc dua vao bang chuyén dé cho
vao may tron, thuong duoc st dung & cong truong 16n hoac trong cac nha may
san xuat bé tong.

Khi diéu kién cho phép, khoi luong bé tong 16n nén t6 chiic cdc tram tron tap
trung tai cong trudong. St dung tram tron cé mot s6 uu diém so véi mdy tron
riéng 1€ nhu:

e Tiét kiém 10+15% nguyén vat liéu
e Chat luong bé tong cao hon

e (o gi6i hod toan bo nén nang suat cao hon
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4.4.4. Van chuyén vita bé tong

1. Cac yéu cau doi v6i cong tac van chuyén vira bé tong

e Phuong tién, nhan luc va thi€t bi van chuyén vita bé tong phai phi hop véi
khoi lugng, toc do tron, d6 va dam bé tong

e Phuong tién van chuyén bé tong phai kin khit, khong lam mat nudc xi mang,
khong lam roi vai bé tong doc duong.

e Tranh su phan ting cua vita bé tong khi van chuyén

e Thoi gian van chuyén vita bé tong can duoc xac dinh bang thi nghiém trén
co sO thoi tiét, loai xi mang va loai phu gia. C6 thé tham khdo cdc tri s6 cho
trong bang 4-7.

e Van chuyén bé tong duoc chia thanh 2 loai: van chuyén & cu ly 16n va van
chuyén & cu ly gan

Bdng 4-7: Thoi gian luu hén hop bé tong khi van chuyén
(voi bé tong khong phu gia)

Nhiet do (°C) Thoi gian van chuyén cho phép
(phut)
> 30 30
20-30 45
10-20 60
5-10 90

2. Van chuyén 6 cu ly 16n

Khi co s& tron bé tong ¢ ngoai cong trudng thi thudng dung 6 t6 dé van chuyén
bé tong. Thong thudng ngudi ta ding 6 to tu d6. Hién nay phd bién dung loai xe
chuyén dung c6 thung tron dé van chuyén bé tong. Bé tong c6 thé duoc do truc tiép
vao két ciu, d6 vao cac thung chita hoic cip truc ti€p cho mdy bom bé tong.
3. Van chuyén 6 cu ly gan (trong cong truong)

Van chuyén trong cong trudng dugc chia thanh 2 loai 1a: van chuyén ngang va
van chuyén ding

a. Van chuyén theo phitong ngang
e Van chuyén bing xe ciit kit:
v' Ap dung véi cu ly < 70m

v" Duong bang phang, do doc t6i da 1a 12°.

v Diing 6 nhiing cong trinh nho, phan tin, nam & cac viing xa x0i.

B mbn: X4y dung Co s6 Ha tang Giao théng 67



K§ thudt thi cdng co ban

e Van chuyén bing xe cai ti€n
v" Dung tich thiing chia tir 120-2001, xe do 2-3 ngudi kéo va ddy.
v Khoang cach van chuyén bing xe cai tién thudng dung 1a
+ 70m cho dudng tam san
+ 100m cho dudng nam ngang c6 do doc 1%
+ 150m cho dudng nam ngang c6 do doc 0.5%

Xe cut kit va xe cai ti€n thuong duoc sir dung két hop véi cac phuong tién
nhu van thang, can truc thi€u nhi dé van chuyén vira 1én cao.

b. Vdn chuyén bé tong theo phuwong thang dimng
e Van chuyén bé tong bing thang tai, can truc thi€u nhi:

v Xe cai tién hoac xe cut kit chita vita bé tong duoc dat 1én ban thang
tai hodc dugc treo vao can truc thi€u nhi dé dua Ién cao.

v" Van chuyén theo phuong phdp nay phai dic biét chd y ¢6 dinh xe vao
ban thing tai, khi ding can c4u thi€u nhi phai treo budc hét siic can
than.

e Van chuyén lén cao bing can truc:
v" Thuong st dung can truc thap dé van chuyén bé tong 1én cao.

v' Vita bé tong dugc trit vao cdc thing chifa, can truc ciu céc thung vita
bé tong dua dén vi tri cong tac.

v’ Cdp vita 1én cao bang can truc khong lién tuc do d6 chi hiéu qua &
nhitng cong trinh khong qui cao.

e Van chuyén bé tong bing may bom:
v Miy bom bé tong la thiét bi van chuyén vita hién dai.

v C6 thé van chuyén vita bé tong Ién cao, xuong sau va di xa rat hiéu

qua.

v May bom c6 thé bom bé tong truc ti€p vao cac két cau nhu méng, cot,
dam, san ...

v' Hién nay hai loai mdy bom dugc st dung rong rai la:

+ Mady bom 6 t6: c6 tinh co dong cao nhung ap luc bom thap nén do
cao bom khong 16n.

+ May bom cd dinh:
» (06 tinh co dong thap

= Ap luc bom 16n nén c6 thé bom vita bé tong 1én do cao va do
xa 16n hon

» Thich hop & nhiing cong trinh ¢ chi€u cao vai chuc tang, c6
khoi lugng bé tong 16n.
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» Khi st dung may bom c6 dinh phai lap 6ng dan bé tong dén vi
tri cong tac, 6ng dan duoc c6 dinh vao cot cong trinh.

4.4.5. Cong tdc chudn bi va nguyén tdc do bé tong

1. Nhitng yéu cau truéce khi do bé tong

e Chi dugc phép do beé tong khi cot thép, van khuon va da gido da duoc thi

cong dung thiét k&, duoc hoi dong nghiém thu ky bién ban cho phép dé be
tong.

e Phai c6 k& hoach cung ting du vita bé tong cho mot dot d6, néu bé tong tron

tai cong trudong phai chudn bi du céc loai vat liéu cho cac dot do.

e Chuén bi diy du cdc mdy méc va dung cu phuc vu dé bé tong, phai kiém tra

su hoat dong ctia cac loai may thi cong.

Chudn bi di nhan luc d6 bé tong, c6 bién phdp phong tranh mua xay ra.

2. Nhirng nguyén tic va bién phap dé bé tong

Chiéu cao roi tu do cha vita bé tong khong dugc vuot qua 2.5m, dé bé tong
khong bi phan tang. Khi d6 bé tong c6 chiéu cao 16n hon 2.5m cén sir dung
cac bién phap sau:

v" Duing 6ng voi voi

v Ding mang nghiéng (d6 bé tong méng)

v MG clra d6 bé tong (do6 cot)

D6 bé tong tir trén xuong, dam bio nguyén tic nay dé nang cao ning sudt
lao dong.

D6 bé tong tir xa vé gan, nguyén tic nay dua ra nhim dam bdo khi d6 be
tong khong di lai gdy va cham va chan dong vao céc két ciu vira d6 xong.
Khi d6 bé tong cdc khoi 16n, cdc két cau ¢ chiéu day 16n thi phai d6 thanh
nhiéu 16p. Chiéu day va dién tich moi 16p dugc xdc dinh dua vao ban kinh
anh hudng va nang suat cua loai may dam st dung.

3. Mach nging trong thi cong bé tong toan khoi

Ly do b6 tri mach nging

v Do céac yéu cau vé k¥ thuat

v" Do t6 chiic

Vi tri cia mach ngling

v" Nhitng noi ¢6 luc cat nhod nhat
v" Nhiing noi tiét dién thay doi

v' Ranh giéi giita cdc két cdu nim ngang va thiang ding
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e Dai véi cot, khung, dim sudn vi tri mach ngiing dé nhu trén hinh 4-7

1- Méng
2- Cot
3- Dam
4- San

Hinh 4-8: Vi tri mach ngiing

e Vi san va dam:

v" Khi hudng d6 song song v6i dam phu vi tri dé mach ngimg nam vao doan

L, 3)
Ayl

v" Khi huéng d6 song song v6i dim chinh vi tri dé mach ngiing nim vao

de

dp

o

Ie

o

1/3

de

dp

Ip

1p/4

Hinh 4-9: Huong thi cong va vi tri mach ngung

e VO vavom: khong nén d€ mach ngiing ma do lién tuc. D06 bé tong d6i xiing
tlr hai bén vao giita nhip. Néu nhip 16n (15-20m) thi d6 ¢6 mach ngimng dang

ranh.
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e V6i nhitng cong trinh chay dai nhu duong 6 t6, duong bang thi mach ngung
bd tri vao cac khe co gian cua két ciu do.

e Mach ngiing dé phang va vuong géc véi truc clia cau kién.

e Phai c6 bién phép giai quyét sao cho bé tong giita 2 16p an chac véi nhau.

v
v
v

Vé sinh mach nging trudc khi dé ti€p
Tudi nude xi mang dé tang su dinh két.

Néu dat cot thép vao mach nging dé€ chiu luc cit thi vi tri ciia mach
nglmg c6 thé chon tuy .

4.4.6. Dam bé tong

1. Pam tha cong

e Dic diém:

AN N NN

Chat luogng bé tong khong tot bang dAm co gidi

Do dic chéc trong bé tong kém

Luong nudc trong bé tong can nhiéu hon khi dim bang mdy
Do sut hinh nén S > 6 cm.

Luong xi mang phai tang 1én tr 10-15%

Dung cu dam 1a cic doan thép tron, xa beng, ddm gang, ddm st nang tix
6-10kg.

e Pham vi 4p dung: khi khoi luong bé tong it, hodac khong ¢ may dam.

e (Cich dam:

v

v

v

Sau khi bé tong da dé vao khuon, ding ban xoa xoa phang mat, hoic
dung thuéc gb gat phang.

Dung cac dung cu ké trén dam k§, dam thit tw hét ché nay dén chd khéc,
khong dé sot.

Néu khoi bé tong phai d6 thanh nhiéu 16p thi nén thoc sau dam xuong 16p
dudi mot khoang 3-5cm dé€ tao su dinh két t6t gitta céc 16p bé tong véi
nhau.

Do6i véi cdc goc, canh hodac chd ken day cot thép thi ding que sit hay xa
beng dam k§ khong dé sot.

Dai v6i cac két cdu mong hoac dai nhu cot, dam thi trong qua trinh dam
phai ding v6 gb gé manh ngoai van khuon.

bam thu cong dén khi thdy vira bé tong khong lin xudng nira, nudc trong
bé tong ndi lén bé mit la dugc.

2. Phuong phap dam may

Dam beé tong bang mdy ¢4 nhiéu uu diém hon diam béng thu cong:
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e Tiét kiem duoc tir 10-15% xi mang do dung vira kho hon
e Giam cong lao dong, nang suat cao, chit lugng bé tong dam bao.
e Tranh dugc nhiéu khuyét tat trong thi cong bé tong toan khai,
e Cuong do bé tong tang lén.
Cac loai ddm chin dong duoc st dung trong thi cong bé tong la:
e Dam chin dong trong (dam dui)
e Dam chin dong ngoai (dam canh)
¢ Dam mat (dam ban)
a. Pam dui

bam dui gébm cac bo phan chinh la: dong co, voi dam va chay dam. Chay
dam c6 chi€u dai tir 40-50cm, dudng kinh chay dam 30-40mm

Str dung thich hop khi dam bé tong khoi 16n, bé tong d€, dai mong, bé tong

dam, tuong.
1
=
2 1- Van khuon
S 2- Dam dui
ﬁ 3- Lép bé tong méi dd
4 4- Lép be tong di dd

Hinh 4-10: Vi tri ciia dam bé tong khi dung dam dni
Khi st dung dam dui can luu y:
e D¢ dam luon vuodng géc v6i mit bé tong

e Néu bé tong d6 1am nhiéu 16p thi 16p ddm sau phai cim xudng 16p trude
tr 5-10cm

e Chiéu day I6p bé tong d6 khong 16n hon 3/4 chiéu dai cta chay dam
e Thoi gian ddm & mot vi tri tir 15-60giay.

e Cho dam lam viéc trudce khi ha chay dam tur tir vao bé tong, rat chay tir tir
ra khoi bé tong r6i méi tit may.

e Khoang céach giita 2 vi tri dam thuong 14y 1-1.5 ban kinh tic dung cua
dam.

e Khoang cach tir vi tri dam dén mat van khuon la 2d <1, < 0.5r,
e Khodang c4ch tir vi trf ddm cu6i cling dén vi tri s& do bé tong ti€p theo 1a

1, > 2r,
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Trong doé:
d: duong kinh dam dui
1,: ban kinh anh hudng cua dam
Tinh nang suit cia may dam:
Ning suat clia mdy dim c6 thé tinh theo cong thic:
3600

1+2

P, =K.2r;8 (m’/h)

Trong dé
d: chiéu day 16p bé tong can dAm, m
1,: ban kinh anh hudng cua ddm, m
t,: thoi gian dam tai 1 vi tri, s
t,: thoi gian di chuyén dam tir vi tri ndy sang vi tri khéac (thudong 1dy 10s)
K: hé s0 hitu ich, 1ay 0.6-0.8
b. Ddm mdt (dam ban)

Dam mat gdm cac bo phan: mo to gan chat trén ban dam va day kéo

1- M6 to; 2- Bam ban; 3- Day kéo
Hinh 4-11: Dam mat

Str dung thich hop trong thi cong bé tong cdc ban phang nhu: san, dudng
bang, san, duong. Chiéu day t6i uu ctia két ciu khi sir dung ddm ban tir 6-20cm

Khi str dung dam mat can tuan theo cac quy dinh sau:
e Khong ché t6c do di chuyén dam cho timg loai két ciu
e Hai vét dam phai chong sat 1én nhau 3-5cm
e Khi dam, toan bo ddy ban dam phai ti€p xtc déu véi bé mat bé tong
Ning suat 1y thuyét ciia dam ban c6 thé tinh theo cong thitc
3600

3
t, +t, (/)

P =KF3

Trong do:
F 1a dién tich ddm beé tong, m?

K, 8, t, t, : nhu trong cong thiic cia dadm dui.
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. Bdm chdn dong ngoai.

e Dic diém
v' Dam duoc treo vao van khuon.

v Khi dam, véi siic chan dong ctia dam, 1am rung ca van khuon va bé
tong. Nho luc rung nay ma bé tong tu M M
lén chat vao nhau. 1

v" Mu6n dam duoc bé tong thi yéu cau

hé van khuon phai du viing chéc.
o Apdung Ey & 5
v Két célu ¢6 chiéu day mong .

v Trong cdc nha mdy bé tong (hé thong . P
dam nay gan vao hé van khuon trén .
cac ban rung).

e Khi bo tri dam bao gio nguoi ta cling bo 1- Pam canh; 2- Van khuon

i 1éch. )
tri lec Hinh 4-12: Ddam canh

4.4.7. Bdo duong bé tong
e Muc dich

v
v
v
v
v

Tao di€u kién thuan 1gi cho su dong két ctia bé tong.
Khong cho nuéc ngoai tham nhap vao vita mdi d6
Khong lam mat nuGc bé mat

Khong cho luc tdc dung khi bé tong chua chiu dugc luc

Khong gay rung dong lam long cot thép.

e (Cach thac

v

v

Bé tong méi d6 xong phai dugc che khong bi anh hudng bsi mua, ning va
phai dugc giit 4m thudong xuyeén.

Trong mua néng hoic kho, khi d6 bé tong xong phai phil ngay 1én mat két
cau mot I16p gilt d0 4m nhu bao tdi, mun cuwa, rom, ra, cat hoic vo bao xi
mang.

Do6i véi bé tong ding xi mang Porlan phai gift 4m it nhét 1a 7 ngay dém, néu
diing xi mang oxit nhom thi giit am 3 ngay dém.

Hai ngay dau cit sau 2h déng hoé tuéi mot 14n, 1an dau tudi sau khi do bé tong
4-7h. Nhitng ngay sau khoang 3-10h tuGi mot 1an tuy theo nhiét do khong
khi (nhiét do cang cao tudi cang nhiéu, cang thap tudi cang it)

Viéc di lai trén bé tong chi cho phép khi bé tong dat 24kG/cm* (mia hé tir 1-
2 ngay, mua dong 3 ngay).

Néu bao dudng bé tong khong tot s& xay ra hién tuong traing mat, cuong do
rat thap so véi cuong do thi€t k€&, hoac nat chan chim.
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4.4.8. Thao van khuon

1. Cac yéu cau khi thao do van khuon

Cau kién lap sau thi thdo trudc, 1ap trude thi thdo sau.

Thao d& cac két cau khong hoac chiu luc it, sau d6 méi thao d& cac két ciu
chiu luc.

Thao van khuon va da gido theo mot trinh tu sao cho phan con lai van dam
bao 6n dinh

Thao van khuon phai chd y dén viéc sir dung lai van khuon.

2. Mot so quy dinh vé thao do van khuon, cay chong (TCVN 4453-95)

Van khuon, da gido chi dugc thdo d& khi bé tong dat cudng do can thiét dé
két cau chiu dugc trong luong ban than va cac tai trong khac trong qua trinh
thi cong

Khi thdao d& van khuon, da gido, can tranh khong gay tng suat dot ngot hoac
va cham manh lam hu hai dén két cau bé tong.

Céc bo phan van khuon, da gido khong con chiu luc sau khi bé tong da dong
ran, c6 thé dugc thao do khi bé tong dat cudng do trén 50daN/cm?

Dai v6i van khuon, da gido chiu luc ctia két cdu, néu khong c6 chi dan dac
biét cta thiét ké thi dugc thao dd khi bé tong dat cac gid tri cudong do can
thiét

Cac két cau ovang, cong xon, sénd chi duoc thao cot chong va van khuon
day khi cuong do bé tong dat du mac thiét k& va da c6 doi trong chong lat

Viéc chét tai ting phan lén két cau sau khi da thao dudi van khuon va da
gido can dugc tinh todn theo cuong do bé tong da dat, loai két cau va cac dac
trung vé tai trong dé tranh cdc vét nit va cdc hu hong doéi véi két cau.

Viéc chat toan bo tai trong 1én cac két cau da dugc thao d& van khuon da
gido chi dugc thuc hién khi bé tong da dat cuong do thiét ké.

Théo van khuon mdi vom, phéu chita bat dau tir cot chong & trong tam két
célu, thao dan tlr trung tm ra ngoai.

4.4.9. Nhiing khuyét tdt khi thi cong bé tong toan khoi

Khi thi cong cac cong trinh bé tong va bé tong cot thép toan khdi, sau khi thiao d&
van khuon thuong xay ra nhitng khuyét tat nhu sau:

e Hién tuong r6 bé tong

e Hién tuong trang mat

e Hién tuong nut chan chim

B mbn: X4y dung Co s6 Ha tang Giao théng 75



K§ thudt thi cdng co ban

1. Hién tuong ro trong bé tong

e RO ngoai: rd ngoai 16p bao vé cua cot thép

e RO sdu: rd qua IGp cot thép chiu luc

e RO thdu suot: rd xuyén qua két cdu, mét no trong thay mat kia.
Nguyén nhan gay ro:

e Do dam khong k¥, nhat 1a 16p vita bé tong giita c6t thép chiu luc va van
khuon

e Do vita bé tong bi phan tang khi van chuyén

e Do tron vita bé tong khong déu

e Do van khuon ghép khong kin khit 1am chay mat vira xi mang v.v....
Bién phap stra chita:

e Dadi v6i r6 mat: dung xa beng, que sat, hodc ban chai sit, tdy sach cdc vién
da nam trong vung rd, sau d6 dung vita bé tong so6i nho, mac cao hon mac
thiét k€& trat lai va xoa phang mat

e DGi v6i r6 sau: ding duc sat va xa beng cay sach céc vién dd nam trong viing
10, sau d6 ghép van khuon (néu can) do vira bé tong so6i nhd mac cao hon
mac thiét k€, dam chat.

e DaGi v6i rd thdu sudt: trude khi stra chita cAn chong d& két cau (néu can) roi
duc tdy hét bé tong xop, 1am sach va ghép van khuon réi d6 bé tong dd nho
¢6 mac cao hon mac thiét k& va dam k¥.

2. Hién tuong trang mat bé tong
Nguyén nhan: do khong bao dudng, hoac bao dudng it, xi mang bi mat nudc.
Ciach stra chita: dap bao tai, cat, hoac min cua, tudi nudc thudng xuyén tir 5-
7ngay, nhung hiéu qua khong cao, chi dat cao nhit dugc 50% cuong do thiét ké.
3. Hién tugng nit chan chim

Khi thdo van khuon, trén bé mit bé tong c6 nhitng vét nift nho, phat trién khong
theo phuong huéng nao nhu vét chan chim.

Nguyén nhan: khong che mit bé tong mdéi do, khi trdi nang nuée boc hoi qud
nhanh, bé tong co ngot lam nuit.

Bién phép stra chita: dung nudc xi mang quét va trat lai, sau pha bao tai tudi
nudc bao dudng.
4.4.10. Phuong phdp do bé tong dudi nudc

Yéu cdu chu yéu 1a khi d6 bé tong khong duoc dé nudc xam nhap vao trong vita bé
tong hoac nude lam rira troi xi mang
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Pé dam bdo yéu ciu trén, ngudi ta thudng sir dung mot s6 phuong phdp do bé tong
dudi nuGe nhu sau:

1. Phuong phap riit ong

Dung van ctr, hodc van khuon ghép xung quanh két ciu cin do bé tong dudi
nudc va dat san cong tac.

Thé c4c ong thang ditng xuong cich ddy 0.2-0.5m, mbi 6ng duoc lam bang
cac doan dai tir 0.5-1m ndi v6i nhau. Trén miéng 6ng & san cong tac dat
phéu, phia du6i 6ng c6 niit bang béng cao su.

Dung can truc dat trén cdc phao, cdu cdc thung chita vita d6 vao phéu, hodc
ding mdy bom vita vao phéu, vita chdy doc theo 6ng xuéng duéi, diy phao
ndi lén mat nude va vita chay xuéng day két cau.

Khi vita bé tong da ngap ong tir 0.5-0.8m thi vira d6 vita vao ong vira rit 6ng
lén, nhung bao gio cling phai dé 6ng ngap trong vita bé tong tir 0.5-0.8m

Ban kinh hoat dong ctia mdi 6ng c6 thé 1én t6i 6m

Ngudi ta str dung phuong phdp nay dé do bé tong méng, tru cau, tuong ke ...

2. Phuong phap vita dang

Cong trinh dugc chin xung quanh bang van khuon. Bén trong cich quing 3-
4m theo chiéu dai ding cédc 16ng rong bang ludi cot thép, cé cac vach truot

Xung quanh khong gian giita vach ngoai cua 1ong va van khuon nguoi ta do
d4 tang hodc d4 dam, kich thu6c d4 déu nhau dé dam bao do rdong dong déu.
Trong 16ng sat dat mot 6ng noi lién véi mdy bom vita, vita xi mang cat dugc

bom vao Ong, vita tran ra cac phia lap cac khe trong gitta cac vién da va dang
cao dan lén.
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