THI CONG PHAN THAN CONG TRINH NHA CAO TANG

I. Mot s0 dac diém cua cong trinh cao tang

Viéc thi cong phan than tuan theo TCXD 202:1997 Nha cao tang- Thi cong phan than.

Khi thiét ké bién phap thi cong nha cao ting x4y chen trong thanh phd cin quan tim dic
biét dén cac yéu té sau day: van chuyén vat lidu, trang bi va nguoi theo phuong thing
dung, phuong ngang , dam bao kich thudc hinh hoc, gian gido va an toan trén cao chng
roi, thiét bj nang cét phai 6n dinh ké ca gi6 bio trong qua trinh thi cong, gidng va sét, tiéng
on va anh sang, su lan toa khi ddc hai, su giao hdi vdi cac cong trinh k¥ thuat hién co, su

anh hudng moi mat dén cong trinh hi¢n hiru lan can.

II. Cong tac do dac va xéc dinh kich thudc hinh hoc cong trinh va két cAu:

(1) Viéc dinh vi cong trinh, ddm bdo kich thudc hinh hoc va theo doi bién dang cong trinh
trong va sau khi hoan thanh xiy dung cong trinh 1 nhan t6 hét strc quan trong nén phai t6
chttc nhom do dac chuyén trach, chat luong cao thyc hién.

Viéc do dac tuan theo TCXD 203:1997 Nha cao tﬁng - Ki thuat do dac phuc vu cong tac
thi cong.

Phai 1ap phuong an thuc hién do dac cho cac giai doan thi cong, 1ap thanh ho so va duoc

k¥ su dai di¢n chu dau tu duyét trude khi thi cong.

(2) Phuong 4n do dac phai duoc trinh duyét cho chi dau tu dong thoi voi phuong an thi
cong xay dung. Tai liéu do dac trong qué trinh thi cong cling nhu do dac hoan cong , do
bién dang dén giai doan ban giao va phuong an do bién dang trong qua trinh st dung cong
trinh 1a co s& dé ban giao nghiém thu cong trinh. Thiéu hd so do dac, cong trinh khong

duogc phép ban giao va nghiém thu.
(3) Xay dung nha cao tang nén thanh 1ap mang ludi bd tri co so theo nguyén tic ludi doc
lap. Phuong vi ctia mot trong nhitng canh xut phat tir diém gdc lay bang 0°00'00" v&i sai

sd trung phuong cta ludi co s¢ b tri do goc 1a 10", do canh 1a 1:5.000.

(4) Xay dung nha cao ting nén chon céc chi tiéu sau day khi 1ap luéi khdng ché do cao:

Hang I
Khoang cach 16n nhat tir may dén mia: 25m
Chénh I¢ch khoang céch sau, trudc: 0,3m
Tich luy chénh lIéch khoang cach: 0,5 m

Tia ngam di cach chudng ngai vat mat dat: 0,8 mm
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Sai s0 do trén cao dén moi tram may: 0,5 mm

Sai s6 khép tuyén theo mdi tram may: /1 n

Do chinh x4c va cac chi tiéu dung sai do phia thi cong dé nghi va duoc chii dau tu chip

nhan ddng thdi véi bién phép thi cong cac phan viée twong tng.

Co s6 dé quyét dinh Iya chon dung sai va phuong phap xac dinh nhitng dung sai nay 1a
TCXD 193:1996 ( ISO 7976-1:1989), Dung sai trong xay dung cong trinh, Cac phuong
phap do kiém cong trinh va ciu kién ché sin cua cong trinh; TCXD 210:1998 ( ISO 7976-
2 : 1989 ), Dung sai trong xay dung cong trinh, Cac phuong phap do kiém cong trinh va
ciu kién ché sin cta cong trinh - Vi tri cac diém do; TCXD 211:1998 ( ISO 3443:1989 )
Dung sai trong xdy dung cong trinh - Giam dinh vé kich thuéc va kiém tra cong tac thi
cong.

Mau sb do va cac qui cach bang biéu trong tinh toan bién dang theo qui dinh trong phu
luc ciia TCXD 203:1997, Nha cao tang - Ki thuat do dac phuc vu cong tac thi cong.

I1I. Cac phuong phap phd bién trong thi cong nha cao ting

1. Phwong phap thi cong cong trinh lién hop BTCT

1.1. Bién phap Thi cong bé téng I6i cong trinh béng van khuon truot
* Mot sO ddc diém thi cong van khuon trugt nha cao tang

- Thi c6ng bang van khuon truot 1a mot phuong phap thi céng trinh do co gidi hoa cao, to
chtrc thi cong nghiém ngat, toc dd nhanh va c6 hiéu qua cao. N6 thong qua tram bom dau,
loi dung mbi quan hé tuong hd cua van khudn, ty kich va bé tong mai d6 khién cho toan
b6 kich dem van khuon, san thao tac tai trong thi cong trén san ciing dich chuyén 1én cao
doc theo ty kich. Khi thi cong, mdt mat vira do bé tong, mOt mat vura truot van khuon 1én
trén tao nén két cau theo thiét ké.

- Truot vach, cot két cau va thi cong san co thé dung phuong phép thi cong dong
bd hodc di bd. Cong ngh¢ thi cong két cAu van khuon truot chu yéu 6 dic diém sau:
+ Duya vao kich thudc mat cit két cAu ma t6 hop van khudn mot 1an khi thi cong trugt dé
véan khuon dich chuyén ddng bd. No6i chung khong nén t6 hop lai trén cao.
+ Toan bg trong lugng cua thiét bi van khuén truot, tai trong thi cong trén san thao téc, luc
ma sat khi nang gitta van khuon va bé tong 1a do ty kich chiu va truyén vao khdi vach. Vi
vay, bé tong cua két cdu sau khi truot ra phai c6 mot cudng do nhat dinh c6 thé giit ty kich
dé dam bao tinh 6n dinh chong d& cua ty kich.
+ Trong cong nghé nay van khudén dugc nang dong thoi va liy viée d6 bé tong lam cong

doan chinh. Nghia 14 khi thi cong khdi vach phai nam viing va xir 1y t6t mbi quan hé cta



tinh dong thoi d6 bé tong vao khdi vach, tinh thich hop ctia cuong do bé tong ra khoi van
khuon va tinh kip thoi cung cip bé tong theo chiéu dung.

+ Thi c6ng van khuon truot 1a phuong phép thi cong c6 tinh chét lién khdi va cudng birc
do d6 doi tt ca cac khau, cac phﬁn viéc can phai duogc chuin bi mot cach hét st ky ludng
va cong tac quan 1y to chirc thi cong phai chit ché thi méi ¢ hiéu qua.

+ Tbc dd thi cong nhanh va néi chung nha cao tang chi can 5-6 ngay la dugc mot ting con
két cAu vach ctng thi 3-4 ngay duoc 1 ting, tAng ciia nha cao tdng cang nhiéu thi hiéu qua
rat ngan thoi gian thi cong cang rd nét.

+ Tir tAng ddy dén tAng mai chi cdn mét 1an 1ip dung van khudn, mot lan thdo d& van
khuon. Vi viy, so v6i cong nghé van khuon khac phuong phap nay tiét kiém rat nhiéu vat
liéu va nhan cong. khéi lugng van khudn dé tao nén van khuon truot giam duoc téi da (
0,004m3 / m2)

Dung phuong phap nay phai chi y néu khong c6 nhan vién quan 1y va ky thuat thao tac
thanh thuc thi kho dam bao chat luong, kho khdng ché dugc sai 1éch.

1.2. L3p ghép két cau cot, dam, san

* Khai niém chung:

Thong thuong phuong phép lap ghép nha tim nho 4p dung cho cac cong trinh dang khung
hoic khung két hop véi vach, 16i.

Trong loai nha nay khung 14 két ciu chiu lyc, panen hoic tuong gach 14 két ciu bao che.
Theo so d6 két cdu ciia nha, thudng c6 loai nha khung ctmg va loai khung khép.

Loai nha khung ctmg thuong bao gdm cot, dam, lién két cting véi nhau.

Loai nha khung khép nghia 13 cot ting trén ndi voi cot ting dudi 1a khép dam va cot ndi
v6i nhau 1a khép, hé khung nay thudng duoc dya vao 16i cing (16ng cau thang) hodc céc
véch cimg tuy theo cdu tao ctia nha.

Tuy theo so d6 két ciu ctia nha ma trinh ty ldp cic nha khung ciing c6 nhiing phwong phép
khéc nhau.

Lap ghép nha khung ctmg nhu sau:

Nha khung ctmg thudng phan chia thanh nhiéu phan doan, lip ghép 1én cao theo ting dot,
mdi dot gém cOt cuia mot hodc hai tﬁng.

Can tryc lap ghép c6 thé dirng mot bén hodc hai bén nha tuy theo chiéu rong cta nha, san
dé cau kién nam trong mién hoat dong cua can truc lap ghép.

Lip ghép cac nha khung khép: bat dau 1ap ghép tir cac 18i cimg va vach clmg, cac khung
khop dya vao cac nhan cing va vach clig phat trién dén dau on dinh dén do.

Céc két cau phai c6 nhitng chi tiét xac dinh vi tri thiét ké, cac chi tiét méi ndi giira cac bd
phan, néu khong co chi tiét d6 thi phai c6 nhitng dung cu thiét bi riéng phuc vu lip ghép

chinh xac.



Céc két ciu duc tai nha may khi van chuyén dén cong truong phai kiém tra lai kich thudc
hinh hoc, kiém soat moi chi tiét nho cua chung. Nhitng két cAu dtc tai hién truong can cé
nhiing bién phéap ky thuat dé dam bao d¢ chinh xéc cao.
Kha ning chiu luc ciia két cdu bé tong cdt thép thudng thay dbi khi két ciu dugc dit hodc
treo & tu thé khac nhau. Vay can c6 bién phap riéng dé tranh gy ra nhirng tmg suit quéa
16n trong bé tong va trong cbt thép khi sap dat va cau lap.
* Cac qua trinh ldp ghép két cau 1a

Chuén bi két cAu dé lip ghép

Treo budc va van chuyén két cAu dén vi tri lép.

Lép ¢ dinh tam va diéu chinh két ciu.

C6 dinh vinh vién két cau.

Cong tac chuén bj :
Chai sach cac diém tua cua két cdu, vach sin céac duong tim, cdt. Bé théng lai cac dau cot
thép cho, kiém tra vi tri cac chi tiét chon sén.
Sap xép cac két cau nam trong tim hoat dong cua can truc lap ghép, ¢ vi tri thuan tién nhat
cho viéc treo budc cau lap.
Chuan bi dy du thang, san cong tc, giang cd dinh, day diéu chinh...
Trén cac két ciu phai ghi thtr ty vi tri cda tung loai dé tranh nham 14n khi ciu lép. Xac
dinh vi tri treo budc cho timg loai cdu kién. Nhimng cu kién nao khong du kha ning chiu
tai trong ban than khi cau lap phai duoc gia cudng trudc.
Treo budc va van chuyén két céu :
Phai tinh toan va phan bd cac diém treo budc hop 1y dé tranh gay tng sudt qua 16n khi cau
truc.
Céc thiét bi treo budc phai dam bao va nén ding cac thiét bi co khoa ban tu dong dé dé
thao lap.
Nén treo budc cac ciu kién gén tu thé 1am viéce cua né & vi tri thiét ké nhét.

Lap ¢ dinh tam va diéu chinh két cau :

C6 hai c4ch diéu chinh két cau

Lap dat va didu chinh két cau vao dung vi tri thiét ké bang can truc

Diéu chinh két céu bang nhiing thiét bi ddc biét sau khi da lap dat cac két ciu vao
dung vi tri thiét ké thi tién hanh cb dinh tam.

ap dung cach thtr nhat c6 thoi gian st dung can tryc nhiéu hon nhung tén it cong
lao dong thu cong.

ap dung cach thir hai s& mau giai phong can truc hon nhung tén nhidu cong lao
dong thu cong, nhirng thiét bi dung dé diéu chinh thuong cong kénh va ning.

Trong qué trinh c¢b dinh tam két ciu phai chu ¥ neo budc chic chin dé tranh hién
tugng chuyén vi cua két cdu dan dén lam mat an toan va lam hu hai cho cac méi ndi.

Cé dinh vinh vién két ciu.
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Nén tién hanh som sau khi di diéu chinh vao dung vi tri thiét ké. Chi cho phép lip
cac két cAu tang trén khi da cb dinh vinh vién két cdu cua tang dudi.

* Lap ghép cot, dam, san :

Lip cot :

Cong tac chuén bi:

- Kiém tra kich thuéc hinh hoc cua cot.

- Lay d4u tim cot theo 2 phuong va trong tam ciia cot.

- Céc thiét ké can thiét nhu day, kep ma sat, khoa ban tu dong (tuy theo hinh dang,
kich thudc cua cot)

- B4 tri cot trén mit bang tuy thudc mat bang cong trinh tinh ning ki thuat cua loai
can truc sir dung va phuong phap lap dung cot.

Treo budc cau kién phai tuan theo cac yéu ciu sau:

- Phai phan b cac diém treo budc két ciu sao cho khong giy ra nhiing tng suat
qua 16n khi cdu tryc va khong lam dut day cdu, quai cau. Khi can thiét thi dung thém don
treo.

- Cac dung cu treo budc két cau phai dam bao khong bi tudt bat ngd. Néu dung céac
day ciu c6 khod ban tu dong dé c6 thé thao d& ching khoi két ciu tir dudi dat hodc tir san
cong tac thi ngudi cong nhan khong phai tréo 1én cac két cdu méi lap.

- Nén treo budc két cau ¢ tu thé gan gidng vé6i tu thé & vi tri thiét ké nhat.

- Khi céu nhiing céu kién co trong luong gﬁn b@ing strc truc t61 han & mot d6 voi
nao do6 cua can truc thi phai nang thur c4u kién 1én cao 20 - 30cm, dé kiém tra d6 6n dinh
cua can truc, do bén cia bd phén ham va cia dung cu treo budc.

- Giit cdu kién treo khoi quay dua bang mot hodc hai day thimg budc sin & dau cau kién.
Dung don béy dan két cau dan vao vi tri thiét ké cua no, khong cho va cham manh vao céc
bd phéan két cau khac.

Piéu chinh va ¢b dinh cot:

- Khi ldp céac cot tang trén ta cd dinh tam thoi chiing vao vi tri cac khung dén, ting
do hay béng cac day gie‘ing. Cac dung cu ¢ dinh tam nay g'fm vao cot béng mot dai trudce
khi cdu cdt va lién két vao cac moc ciu hodc chi tiét chon sén trén san panel hoac san dd
tai chd hodc cac moc ciu cua dam da lip trén san tang.

- Pé giai phong can truc nhanh chong nguoi ta dung loai khung dan dé lip ghép
ot cac nha cao tang.

- Sau khi han nbi cbt thép ting trén voi ting dudi va d6 bé tong mdi ndi dat 50%
cuong d két ciu hodc di bom sika dy du cac chi tiét thi c6 thé thio khung dan ra dé lap
cac cot khac.

Co dinh tam thoi cac doan, cOt tang trén vao vi tri



. Hinh 1.1: a) Dung day giang; b) Dung thanh giing
1- Cot; 2- Dai; 3- Cac day giang; 4,5- Vi tri cot trén mat bang
6- Panen san; 7- Dam; 8- Tang do; 9- Thanh chdng xién

Hinh 1.2: Chdng d& cot tai cong trinh Syrena HO Tay

Lap dam:

Cong tac chuan bi:

- Vach duodng tim & cac chd tya cia dam véi mai, voi cot.

- Trang bi cac dung cu diéu chinh, céac thiét bi ¢d dinh tam cua két ciu & trén cao
(thanh gidng c6 ting do diéu chinh, khung din...) va san cong tac.

- Céc bu long dé lién két v6i cot, cac thiét bi an toan, gia cd, hé thong day dé giir
6n dinh khi lap ghép.

a)




Hinh 1.3: Treo budc dam bé tong cot thép

Treo bude ddm loai nho; b) Pon treo dung dé treo budc dam BTCT dai va
nang.

- Cac thiét bi cau lap:

+ Céc dam loai nho t&i 6m treo bang cac diy cdu moc vao cac quai cu.

+ Céc dam 16n va nang, dai té1 12m dung cac dau treo

Céch lap:

Treo budc nhimng tdm dim loai nho dai t6i 6,0 m bang cac day cdu moc vao cac
quai cau. Néu dam 16n va ning, dai t6i 12m, phai ding thém don treo. Noi chung, treo
budc dam bé tong cdt thép cé nhidu cach, tuy theo didu kién cu thé, song trong moi truong
hop déu phai dam bao cic nguyén tic: thao ldp d& dang, nhe, an toan cho cong nhan lam
viéc, ndng sudt cao va gia thanh ré.

Dé thao d& cac dung cu treo budc co khoa ban ty dong, day cau kép trén
treo dim cau chay qua khoa, mot vong quai dau day trong vao méc cau truc con vong quai
kia di vao khoa, & d6 co chdt ngang giir dau day lai.

Céc giai doan lap dam d& panen san mot nha cao tang duoc trinh bay trén hinh vé

Sau.

b)
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Hinh 1.4: Cac giai doan ldp d& dam san

a) Kiém tra cao trinh mat tya cua dam; b) D& dam dua vao vi tri

¢) Chinh dich dam theo huéng doc; d) Chinh dich dam theo huéng ngang

Trudc tién, kiém tra cao trinh mat tya ciia dam bang 6ng thuy binh, rdi cau dam lén
dat vao gdi tua, cong nhan ding trén giao ghé diéu chinh dam vao dung vi tri. Néu dam
nam chua dung han vi tri thiét ké thi dung don bay dé chinh dich lai, sau d6 méi thao day
cau khoi dam.

N6i chung cic dam san thuong c6 d 6n dinh tuong dbi 16n, khong can phai cb

dinh tam sau khi dat vao vi tri.
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Hinh 1.5: Mt bang cdp pha, cdy chdng cho qua trinh thi cong dam lap ghép

Lap cac tam san

Céc tAm san 1a cac tAm panel duc san thong thuong

Lip céc tdm san nha nhiéu tang 1én cic mat dam (diém tya) di kiém tra va chuan
bi k¥, can thiét co thé phai lang mét 16p vira day 1,0 - 1,2cm cho phing mit rdi méi tién
hanh lip cac tim san. C6 dinh han cac tAm san vao tudng chiu lyc hay khung nha bang
cach han cac chi tiét thép chon sin trong tim san véi cac chi tiét thép chon san trong
tuong hodc trong khung nha. Sau khi ¢é dinh xong thi chén 1dp vita cac mach ho giira hai
tam tiép giap nhau. Lap vita cac khe hé nham 1am ting do ctng, do on dinh cua san nha,
ddng thoi ciing nang cao kha niang cach 4m cua san nha.

Can phai dat cac tam that ding trén cac géi tua, nhat 1a khi cac tim panen dat trén
cac dam bé tong cbt thép mong (tudng cac nha dan dung thuong day c6 160mm). Ngudi ta
vach san mot duong tim trén mat dam hay trén mit tudng va kiém tra xem duong tim do
c6 di vao chinh giira khe n6i hai dau panel khong.

San panel Ung lya trude:

- Pic diém va ciu tao

+ bic diém:
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+ C6 chiéu day mong hy= 60-140 mm

+ Trong lugng nhe

+ C6 thé vuot duoc khiu do 16n do di duoc ung luc trudc.

+ Céc tam thuong c6 kich thude khac nhau tuy theo dién tich ctia cong trinh ciing
nhu yéu cau vé kién trac khong gian trong cong trinh.

Cau tao panel san gom:

o, - 2 1
Ludi thép : <
Al T
C
— —
- A B
AB = =400 mm
IJ BC > = 400 mm
L L1 L
Hinh 1.6: MAT B» NG Bé TRYTHDP C¥ BN

1.L-iithBp . 2. ThEp ché

Ludi thép duoc dit trong tAm cd cau tao nhu mot ludi thép cua ban san va dugc
xac dinh theo tinh toan.

Thép cho :

La thép ciu tao thong thuong b tri theo chu vi cia tAm panel san dé neo ludi ¢t
thép trén vao phan san d6 sau, thép chd thuong st dung loai thép thudc nhom thép Al
hodc All, c6 cuong do chiu kéo Ra = 2100kg/cm2 hodc Ra= 2800kg/cm2, duong kinh cot
thép thuong 1a d = 8 — 10mm, chiéu dai c6t thép neo vao tdm va phan bé tong san d6 sau
Ineo = 40cm (c6 thé 14y Ineo > 40d voi d 14 duong kinh ciia bt thép 1am neo), khoang cach
ctia thép neo ldy theo budc cua ludi thép tuong tng.
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MAT BANG BO TRi RAU CAU VA THEP GIA CO TAM KHI CAU

1.ThBp gia cé khicEu . 2. VHrYc, c mac cEu
R , 3.RCu cheét . cl<=al/2; c2<= a2/2

Rau thép
C6 thé coi cac rau thép 1a cac moc cau, khi tim panel dugc ldp ghép vao vi tri nhu

tam panel thuong thi ta bat dau tién hanh dan thép cua 16p thép trén nhur san toan khoi.
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Khi d6 cac rau thép nay con c6 mot tac dung khac nira 1a cdt thép dé xac dinh
khoang céach gitra hai 16p thép trén va dudi ciia ban san.

Sau khi d3 d6 xong 16p bé tong phia trén san 1am viéc ¢ trang thai st dung thi cac
rau thép lai ¢6 tac dung nhu cac chét thép dé tham gia chéng lai lyc trugt phat sinh tai mat
tiép xuc giita tim panel san va phan bé tong d6 sau nay.

Thong thuong 16p thép rau nay duoc lam bang thép Al duong kinh d > 10mm va
duogc bb tri rai déu trén bé mat tim panel san dic sdn. Khoang cach ciia cac rau thép phai
dua vao tinh toan va khong nén nhé hon 500mm.

Thép rau c6 hinh dang ciu tao gidng voi moc cau dugc dit trong cac cu kién bé
tong ldp ghép duc sin.

Thép gia cd giita cac moc cau.

Do tdm panel san c¢6 chiéu day nhé ma kich thudc chiéu dai chiéu rong 16n nén
trong luong tim kha ning, dong thoi ludi thép trong tim c6 thé khong du kha ning chiu
luc. Khi cau lap tim co thé sinh ra gay nut, do d6 can phai gia cudng thém cac thanh thép
(trén hinh v& ky hiéu s6 4) gia cb nbi gitta cac diém moc cau.

L&p thép nay duoc bd xung thém vao ludi thép ciia tim va duoc xac dinh theo tinh
toan ctia tAm panel san khi cu lap. Thong thudong thép dung cho loai nay 13 thép AIl c¢6
Ra =2800kg/cm2 va thuong duong kinh d > 12mm.
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Hinh 1.8: C4u tao Palen san dtc sén

Tat ca céac loai thép trén c6 thé ¢ cung trong mot tim panel néu nhu khi vi tri dat
tAm va tinh todn trong cac truong hop khac nhau can phai co.

Tuy nhién, dé tim san panel co thé vuot duge khau do 1on thi ngoai mot s6 loai
thép nhu trén ngudi ta con dit sin trong cac tim san nay nhitng thanh thép tng luc trude.

C6t thép dy tng luc c6 duong kinh 5mm, dung thép cudng do cao TS5 c¢6 Ra =
18600kg/cm?

Bé tong dung cho loai panel nay 1a bé tong thuong pham c6 mac 450

Dudéi day trinh bay kich thudc va cAu tao mot sd thm panel da duoc su dung trong
cong trinh nha CT24 Trung hoa nhan chinh Ha ndi .

-Bién phap lip dung :

Sau khi tim panel dugc tinh toan va ché tao theo diing cac yéu cau thi s& dugc dua
vao str dung khi d6 sé& sir dung can truc dé cau lip cac tim panel san nay trinh tu cac budc
nhu sau :

Tuong ty nhu cac panel thong thuong ta ciing tién hanh lap dung cac cot
chéng d& tim panel bé tong c6 thé bang gd, bang thép hoidc bang khung dan gido. Sau d6
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tiép tuc ldp cac xa gd d& nam trén cac dau cot chdng, xa gd d& panel san bang gd hoic
bang thép.

Lip cac xa gb d& tAm song song theo mot phwong trong mot 6 ban san véi
khodang cach giita cac xa gb thong thuong 13 500 — 600 mm.

Sau khi d3 ldp dung xong cot chdng xa gb d& tdm san panel ta can chinh,
kiém tra cao do cua hé xa gd d& sao cho dung cao do thiét ké va bat dau tién hanh cau lip
tam bé tong panel vao vi tri da duoc thiét ké trude. Tt nhat cac tim can duge danh sb va
danh déu vi tri 1ap dung tranh hién tugng nham 1an.

Chinh vi vay khi thiét ké tinh toan cho cac tAm bé téng cb ging quy chuin hoa
cang it loai tAm panel cang t6t. Khi d6 cac tAm c6 thé lip 13n nhau dugc. Trong khi cau lap
cac tAm can phai duoc nam ngang cic ddy cdu can phai cang déu khong duogc léch nhau.
Sau khi ldp xong cac tAm cho mdt khu san can kiém tra lai cao do cac tim mot lan nira vi
nhiéu khi xa g6 d& tim khong hoan toan thing theo diing thiét ké c6 thé cong vénh khi tdm
bat dau chiu tai trong c6 thé sinh ra hién tugng nit giy.

Chung ta can vé sinh rira bé mit tdm panel vi trong qué trinh cau lap tim
cong nhan di lai trén san hodc nhimg phan ghép thém panel cho phan tiép giap cia tim voi
céc phan khac c6 thé bang gb s& lam ban bé mit panel 1am cho kha ning bam dinh cua hai
phan bé tong s& khong tot.

Tiép theo tién hanh rai cac 16p thép cau tao theo thiét ké cua cac phan ndi
va ctia san. Can phai chi y viéc rai cac 16p thép nay vi tuy thudc vao mdi ndi cia tim cua
cac phan con lai ma cac 16p thép c6 thé 1a ciu tao hodc 1a theo tinh toan thiét ké, sau d6
tién hanh d6 bé tong.

Sau khi bé tong di du thoi gian quy dinh sé& tién hanh thao d& cot chong va xa gob
ctia san dong thoi thio d& panel ciia phan diam hodc phan ndi giita cac tAm hodc cac tim
v6i phan khac. Lic nay cac tim dd duoc gin voi nhau théng qua phan bé tong d6 sau nhu
mot khdi théng nhit.

Trong trudng hop cot, dam, vach db tai chd thi sau bude 2 ta bé xung thém mot
cong viéc nira la:

Lip cac tdm panel thanh dim, hodc cho phan d6 bu giira tim nay va tim kia hoac
gifta cac tdm véi phan dam hodc gitra cic tAm véi vach cing.Viéc ghép panel niy tién
hanh 1am theo dting cac phuong phép truyén théng ma lau nay chiing ta van str dung.

Déi voi nhitng phan bu thém nay khi ghép panel (co thé bang gd hoic bang
thép co chiéu day nho hon tdm panel san). Can chu ¥ cao d6 ciia cac tAim panel ndy sao
cho khi d& panel phan bé tong d6 thém nay lién khdi v6i phan bé tong cua tim. Vi phan
bé tong ctia tAm co thé dugc sir dung lam tran luén khong can trat ma chi can ba lai va son

hoan thién ludn.
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Hinh 1.10: Lip ghép panel san tai cung trinh Vimeco

Hinh 1.11: M3t bang thép san d6 bu
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Hinh 1.12: Thi céng truot 16i cing két hop ldp ghép céac
tdm cét, dam va san
1.3. Céc sw c6 gay mét an toan trong cong trinh lién hop bé tong cot thép
Trong qué trinh thi cong cac ciu kién lap ghép van dé an toan trong qué
trinh cau ldp va c¢b dinh tam 14 can phai quan tim. Do néu mét khau nao dé trong cac qua
trinh trén 1am khong ding yéu cau vé& mit k¥ thuat thi s& dan dén nit giy tham chi pha
hoai két céu cong trinh.

Dbi voi dam, san: Day 14 cac cau kién chiém sé lwong rat 1on trong tong sd cac cau
kién lap ghép trén cong trudng dong thoi ciing 1a noi gay ra nhidu mat an toan nhat khi thi
cong lap ghép. Trong giai doan ¢ dinh tam can hét strc cha ¥, trudc khi dua cac cau kién
vao vi trf ta phai thi cong cac hé chdng d& cac cdu kién dé dam bao on dinh cho két cdu
khi lién két. Viéc mit an toan cho két cau ¢ ddy dién ra khi hé chdng lam thay ddi so do
lam viéc thuc té cua cu kién déng thoi véi tai trong thi cong 16n sé dan dén xuét hién cac
vét nit tham chi pha hoai két cau.Hinh anh du6i day thé hién sy chong d& sai so d6 1am

viéc cua két cau.

o -—/

Hinh 1.13: Thi cong h¢ glao chong cho dam va san ta1 cong tru’ong
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1.4. Két luan o ‘ ’

- Lap ghép céc két cau xay dung 1a co gidi hod dong bd cac qua trinh lap ghép cac
nha va cong trinh béng cac bd phan két cAu co ban di duogc ché tao sén.

- Trudce khi bat dau 1dp ghép phai thuc hién toan bd cac cong viéc cua phan nha
dudi mat dat va phai van chuyén cac cdu kién lip ghép vé mit bang cong trinh kip thoi.

- Khi lép ghép cAn dam bao do 6n dinh cta céac két cAu hodc bd phan vira lép xong.
Trinh tu 13p ghép can phai thé hién trudc duoc kha ning chuyén giao timg phan ding thoi
han dé lép dat thiét bi hodc dua vao st dung cong trinh theo tung giai doan.

- Nhiing van dé vé an toan trong qua trinh thi cong nha lién hop bé tong cbt thép
phai dugc hét sirc quan tdm do cac két cau nhu cot, dam, san va cau thang déu co trong
lwong 16n tir vai tan dén vai tryc tan. Vi vay trong qua trinh thi cong nhu viéc van chuyén
va ciu lép can hét strc cht y to1 viéc ddm bao an toan tur viéc dat cac moc thép cho dén
viéc lua chon day cau hay don treo déu can phai dugc tinh toan mot cach k¥ ludng. Bén
canh d6 viéc cb dinh tam két cau ciing phai duoc chi y. Vi cac két ciu lip ghép nay
thudng dung cac mdi nbi udt nén chuyén vi cia cic cdu kién trong qua trinh 1ap ghép déu
lam anh huong dén chat lugng cta cac mdi nbi, ddng thoi cac két ciu nay phai chiu thém
tai trong dong do nguoi di lai, do bom bé tong. .. nhitng tai trong nay tham chi con 16n hon
tai trong tinh toan trong qua trinh thiét ké, dong thoi cac cdu kién nhu dam, san khi ché tao
xong tai cac nha may san Xuét bétdng lai chua hoan thién vé mat két cau chiu luc nén
trong qua trinh thi cong khi phai chiu tai trong 16n s& d& gy ra pha hoai cho két cau.
Chinh vi vay trudc khi ldp ghép cac cau kién vao vi tri thi nhét thiét phai thi cong hé do
cho cot, ddm va san. Viéc tinh toan cho cac hé d& nay phai dya theo so dd 1am viée thuc

cua tung loai két cau.

2. Thi cdng theo phwong phap d6 bé téng tai chd
2.1. Lwra chon giai phap van khuén thi céng céng trinh
2.1.1. Phan loai cbp pha theo phwong phap st dung
a) Cop pha cd dinh
Cdp pha cb dinh 1 cdp pha duogc gia cong theo tirng bd phan ctia mot két cau cong
trinh cy thé nao d6. Sau khi thao ra thi khong thé ding cho cac két cau khac, hodc gia cong
lai méi dung duoc cho két cAu khéac. Nhuoc diém cua loai cép pha nay tdn vat liéu ché tao,
tén cong gia cong lai. Loai cdp pha nay chu yéu duoc lam bing gd.
b) Cop pha dinh hinh
Cdp pha dugc tao thanh tir cac tim di gia cong trudc theo mot sd kich thude dién
hinh, & cong trinh chi tién hanh lip rap, khi thdo d& giit lai dugc nguyén hinh, loai nay cho
phép sir dung dugc nhiéu lan, thao 1ap dé dang. Vi vay, nd duoc goi 1a cdp pha thao lap

hay c6p pha luan luu.
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¢) Cop pha di chuyén

Hé théng cbp pha nay nhd nhimng co cdu ciu tao cua nd, c6 thé di chuyén duogc
toan bd theo phuong ngang va theo phuong dung.

Cop pha di chuyén theo phuong ding

Pugc ciu tao tir nhirng tdm ¢6 chiéu cao khoang 1m dén 1,5m, nd duoc lép vao
toan bd chu vi cong trinh (xi 16, 18i, vach ...) khi di chuyén cdp pha dwoc nang 1én lién tuc
hay theo chu ky, cho dén khi thi cong xong hét chiéu cao cong trinh.

Cop pha di chuyén theo phuong ding lai c6 thé chia ra 1am mot sb loai nhu sau:

- Cop pha trueot: Toan bo cdp pha di chuyén 1én cao, lién tuc, dong déu trong qua
trinh do bé tong.

Cdp pha truot ding dé d6 bé tong cac cong trinh ¢ chiéu cao trén 15m, cé tiét
dién khong do6i hodc thay do6i, nhu xi 16, dai nudc, nha ¢ nhiéu tang.v.v. ..

- Cép pha leo: Toan bd cép pha, hay mdt doan, co thé nang lén theo ting chu ky
tuy thudc vao thoi gian ké tir khi d6 bé tong cho dén khi bé tong dong két (du cudong do
cho phép thao cbp pha trong pham vi ghép).

Cdp pha leo thuong dung vao cong trinh c6 khdi 16n, nhu dap nude, tudng chin,
xi-10...

- Cép pha treo: Toan bd cdp pha dugce treo trén thap ning dit ¢ trung tim va dugc
nang 1én bang thiét bi nang, theo timg chu ky, tuy thudc vao thoi gian dong két cta bé
tong (dt cuong do, cho phép thao cdp pha dé dua 1én dot trén).

Cop pha treo ding vao cac cong trinh c6 chidu cao 16n, tiét dién khong ddi va thay
ddi nhu: 6ng khoi, xi 10, thap lam lanh.v.v...

Cop pha di chuyén theo phuwong ngang

Pugc ciu tao boi nhimng tdm khuon, lién két vao nhitng khung d&. Khung d& lap
trén hé thong banh xe, chay trén dudng ray theo chiéu dai cong trinh. Nhu vay cho phép
d6 bé tong theo timg phan doan mat.

Loai nay dung dé thi cong cic cong trinh bé tong cbt thép nhu méi nha cong
nghiép, cubén don gian, cac cong trinh ¢ chiéu dai 16n, tiét dién khong thay doi nhu tuy
nen, kénh dan nuéc.v.v...

d) Cdp pha dic biét

Cdp pha dic biét bao gdm: cdp pha rat nude trong bé téng, cdp pha ty mang tai,

cp pha luan luu, cdp pha cho bé tong dic san.v.v...
e) Cop pha tim 16n

* Pic diém cong nghé ciia cdp pha tim 16n

- Cép pha tim 16n 1a loai cdp pha dinh hinh c6 kich thudc 16n va duge sir dung
luan luu cho mot loai két cau.

- Cac chi tiét lién két dugc ché tao chinh xac dé dam bao cho qua trinh thao lap dé
dang.
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- Trong luong cua loai cbp pha nay kha 16n vi nd thuong c6 dién tich bang dién
tich bé mit cdu kién, nén phai c6 thiét bi cau lép va van chuyén.

- Cp pha c6 yéu cau cao vé d6 chinh xac cta kich thudc hinh hoc.

- Cép pha dugc san xuét tr mot sd loai vat liéu nhu: g5 déan chiu nudce, tim gs ép
cong nghiép, hon hop thép gd, thép, hop kim.v.v... Do vy ¢ gia thanh cao.

* Nhirng vu diém chinh trong str dung cdp pha tm 16n.

- Chat luong bé tong tt hon.

- Cp pha c6 thoi gian sir dung rat cao.

- Nang cao murc d6 co gidi hoa trong thi cong.

- Rut ngén thoi gian théo lip nén ddy nhanh tién d6 thi cong.

* Nhing han ché trong viéc str dung cop pha tam 16n.

- Do yéu cau cao vé do chinh xac, do phang, do viing chic.v.v... Do vdy cdp pha
tAm 16n doi héi trinh d9 thiét ké va ché tao cao.

- Cp pha tdm 16n c6 trong lwong 16n nén phai c6 thiét bi thi cong phu hop phuc vu
cong tac lap dung, thao d va di chuyén trén cong trudng va ngoai cong truong.

- Déi v6i cong trinh ¢6 hinh déng phirc tap thi ché tao cp pha tim 16n s& rat kho
khan va tén kém, gia thanh san pham sé& rat cao. Vi thé can phai tiéu chuan va mé dun hoa
rat cao trong thiét ké nha nhiéu tang.

- Str dung cbp pha tim 16n cho nhitng cong trinh don 1& thi hiéu qua kinh té thap.

2.1.2. Cot chdng, da d&

Cot chdng, da d& co chirc nang chéng d& cbp pha, né chiu tai trong cia cbp pha, bé
tong ¢t thép, cac tai trong thi cong tir khi d6 bé tong dén khi bé tong dat cuong do. Cot
chbng, da d& c6 thé dugc san xuat tir gb va kim loai. Sau day gidi thiéu mot s loai cot
chbng va da do.

a) Cot chdng cong cu

Cot chéng cong cu thuong dugce san Xuat tur thép 6ng, n6 co thé duge ché tao dang
cot chdng don hay cot chdng t6 hop. Ciing nhu c6p pha kim loai va c¢dp pha nhya, dau tu
ban d4u cho viéc mua cot chéng thép 16n nhung do s6 1an ludn chuyén 16n (vai trim lan)
do vay khiu hao vao gia thanh cong trinh thap. Cot chéng cong cu cd6 mot s6 wu diém sau:

- Cac bd phan nhe, phu hgp v6i kha nang chuyén ché trén cong truong.

- Lap dung va thdo d& nhanh, don gian.

- Do dugc san xut trong nha may nén chinh xac, dé dang bao dam cac yéu cau k¥
thuat.

- C6 chu tao dugc nghién ctru thich hop véi dic diém cua thi cong cbp pha. Théo
lap duoc tién hanh theo trinh tu hop 1y va dé dang do c6 co ciu diéu chinh chiéu cao, dam
bao an toan khi lap dung, khi d6 bé tong va khi thao da.
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- Tiét kiém vat lidu do tiét dién va kich thudc da duoc lua chon hop 1y, kha ning
chiu luc 16n, c6 kha nang ché)ng dd cho céc két cau & nhirng dd cao khac nhau.
- Cho phép luén chuyén, sir dung nhiéu lan.

Hién nay c6 rat nhicu loai cdt chong cong cuy, sau day gioi thi€u mdt so loai cot

chdng théng dung
£ 3 3
150, oo 10 o
e *t—‘Fi;
= =
&> =
(@ frad ()

Hinhl .14 - Cot chdng don
a. Loai théng b. Loai xién
Cot chéng don

Cot chéng don dung trong xdy dyng dan dung thudng dugc san xuat tir 6ng thép
$60, gdbm 2 doan trén va dudi, co cdu diéu chinh chiéu cao, ban dé trén va ban dé dudi.
Céu tao cot chéng don duoc cho trén hinh 9.11

Cot chbng tam giac tiéu chuan (Pal)

Cot chong tam gidc tiéu chuan (con goi 1a gido Pal) 1a loai cay chéng van ning cé
kha ning chiu tai trong 16n va chéng d& duge cac két cau & nhimg do cao 16n nho khac
nhau. Gigo Pal gdbm cac bo phan: Kich chan va kich dau, tam dé, gidng ngang va chéo,
khung tam giac tiéu chuan, khép néi. Trén hinh 9.12 gidi thiéu cau tao cac bd phan cia
gido Pal. Gido Pal c6 thé dugc lip theo tiét dién hinh vuéng hodc tam gidc déu (Hinh
9.13).
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Hinh 1.15 - So dd lip dung gido Pal

a. Lip so do tam giac b. Lip so dd hinh vudng

b)Cot chdng tai lién két

2 - Tai

3
o
K 5
A ~
2 4
<©<1 1 -6ng cot
lién két
3 -Kich chan va ddu 4 -Thanh
giéng
5 -6ng ndi
& & Hinh 1.16 - Cot chdng tai lién
két
Kigu Entrepose - Inncenti - Kigu Mannes;'nann
(CHLB Bic)

Kigu Schmiedag Kigu C.F.R

{CHLB Burc) {(Rumani)
Hinnh 2.23. Cdc kié¢u khod vucng

c) ba do
Pa dd 1a két cu truc tiép d& cbp pha. Pa d& c6 thé bang thép, gb.
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Da d& bang gb
Da 45 gb c6 tiét dién 6 x 8cm, 5 x 10cm, 8 x 12cm, 10 x 10cm chiéu dai tir 3 dén
Sm.
Da dd bang thép hop
Hién nay, da d& bang thép hop tiét dién chir nhat, vudng, bang hop kim nhém c6
tiét dién chit I dang duoc dung nhiéu ¢ cac cong trinh dé thay thé dan cho da gd.
d) Dam rat
DAm rit ¢6 vu diém co ban 14 ¢6 kha nang vugt dugc nhiing khau d6 16n, nhé khac
nhau; kha nang chiu lyc cao va tiét kiém cay chéng, hinh 9.16 trinh bay cAu tao cia dim
rat.

@) 22-25m 1

(d)

Hinh 1.17 - Hé dam co rat

a. Dam ngoai ¢. Dam 2 doan
b. Dam trong d. Dam 3 doan
1 - Thép gbc dé lién két 3 - Thép hinh
2 - Dan tam gidc 4 - L6 tra chdt

IoD

LDém co rdt

Dam gd doc

Cay chdng diéu
chinh ducoc

Tl

1 e an

| —~ t
,F_. - = =
_ —l S I1 || —
7 i Van lat H H -
—] i 11 Dam co rut =
i — - 1 Dam go doc —ll—— —
— I =
3 [T | ~
Jf

Kiraba X . FOT7. Vicire KlrrecSn scan vwooi ody chong thép va ddrm d&F PECCO

e) Gido thao tac
Gi4o thao tac co nhiéu loai; loai don gian thuong dung 1a gido tre, ludng, gd. Loai

gi4o nay cau tao don gian nhung khong an toan, nhat 1a thi cong cac loai nha cao.
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Ngay nay trong thi cong ngudi ta thudng dung gido thao tac dinh hinh bang st
(thép 6ng hodc thép hinh). Thép éng duoc dung thong dung nhat do vu diém 13 nhe, d&
lién két, d& bao quan va an toan.

Céu tao ciia gido thao tic gdm nhing bd phan chinh 1a: Khung dimg, khung giang
va san thao tac.

Khung ding duoc 1am tir thép éng ¢32 hodc 40mm. Dudi cung duoc lap kich chan
dé diéu chinh chiéu cao (Hinh 9.17a,b).

— 3 -
=

_ N

P N| &
1 1200 1

@
Hinh 1.18a,b - Khung gi4o va chan kich
a. Khung dung giao thép b. Kich chan diéu chinh chiéu cao

1 - Thanh dung 2 - Tai lién két thanh giang 3 - Thanh ngang
Khung gidng thudng 1am bang thép tron, hoic thép goc loai nhé. Giita thanh ngudi
ta chét lién két khop timg d6i. Chiéu dai mdi thanh khoang 2200mm - 2400mm (Hinh
9.17c¢).

2 1
3
v/

| 1800 |
Hinh 1.19¢ Hinh 1.20d
Thanh gidng cua gido thép San thao tac cua gido thép

1 - Thanh thép tron (hodc thép goc) 1 - San

2 - L5 chét (hodc moc) 2 - Moéc lién két

3 - Khép quay 3 - Day hoac kep lién

két

San thao tac dé cong nhan 1am viéc va xép vat liéu, duoc lip & trén khung ngang.
Pé tién van chuyén lip dit, san thao tic lam bang cic mang nho kich thude 500x1800
mm. Nhu vay trén khung ngang dugc dit 2 tim. Cac tim nhé nay déu c6 moc dé lién két.

Giita hai tAm con phai c6 day dé giir lai thanh mot mang 16n (Hinh 9.17d).
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Truong hop hé gido co nhiéu tang thi phai lip hé théng cau thang dé cho cong
nhan 1én xubng.
2.1.3. Mét sé lwu y khi st¢ dung van khuén
a) Cop pha va thanh chéng kim loai
Cdp pha va cay chdng cho nha cao tang thuc hién theo TCVN 4453-1995,
Két cAu bé tong ¢t thép toan khdi - Tiéu chuan thi cong va nghiém thu.
Do tién do thi cong cin nhanh va chd doi k¥ thuat cho bé tong du clng nén
cdp pha va cdy chdng nén lam theo "phwong phap hai ting rudi".
Khi thi céng theo phwong phap hai ting rudi cin tuan theo nhitng qui trinh

sau day:

* Mat do cot chong lai:

Chiéu Kich thudéc mét canh san

day san (cm) 6,0 m 7,5 m 9,0 m
10 Khong dam - -
bao
15 2,4m Khéng dam -
bao
20 2,4m 24m Khong
dam bao

25 --- 2.4 m 24m

30 --- 2.4 m 2.4m
Ghi chu:

* Cac truong hop " Khong dam bao " do chiéu day san mong, thoi
gian thi cong ngan , khong nén 4p dung phuong phép hai tang rudi.
Nén ap dung phuong phap hai tang rudi khi chiéu day san 16n hon 15 cm.
Thoi gian thi cong bé tong cac tang phai cach nhau trén 7 ngay dé dam bao
bé tong san du ctng thi cong duoc bén trén mic du van cb ciy chdng.
* Céc truong hop --- khong co ¥ nghia thuc tién vi twong quan

gifta chiéu day san va nhip cta san khong hop 1y.

* Thoi gian thi cong bé tong hop 1y cho mot tang ( ngy):

Chiéu Kich thudc cua mot canh san
day san (cm) 6,0 m 7,5m 9,0 m
10 >7 - -

22



15 7 >7
20 7 7 ~7
25
30

* Cac yéu cau k¥ thuat:

Cay chong ¢ tdng nam trén ting chong lai nén lam c6 mat do cot chong 1a 1,20 x
1,20 mét.

Cay chéng ¢ tang trén ting chdng lai nén tring theo phwong thing dimg .

Néu str dung cdy chdng lai 14 cac tru don c6 didu chinh dwoc d6 cao nhd ren vit thi
khong nhét thiét phai lam gidng. Néu dung cay chéng lai bang cot chéng phai ném chan
thi nén lam giang theo ca hai phuong vuéng goc véi nhau.

Viéc giam cot chdng trong qua trinh chéng lai duoc thuc hién theo timg phan doan
1am sao dé nhitng phan doan nay da duoc d6 bé tong xong ting trén cing dé tranh hoat tai
do thi cong gay ra. Vi tri chéng lai trude hét nén 1a noi c6 nodi luc 16n nhét cua cu kién.

Nhiing 16 cho dé dng k¥ thuat xuyén qua dam, san, cot, tuong bé tong phai
duoc bb tri day du tranh su duc déo sau nay anh hudng dén chat lugng két cau. Nhimg 15
nay phai do tho moc dit theo chi dan cua tho lap dat ki thuat.

Bé& mit c6p pha can boi 16p chdng dinh trude khi dat cot thép. Viée sir dung
loai chat chong dinh phai thong qua ky su dai dién chu dau tu.

Do vong thi cong tai gitra két cau c6 d& hai dau 1a 0,3% va v6i két cau co
dau ty do cta nhip thi d6 vong tai dau nhip 13 0,5%.

Khi str dung c6p pha bay ( flying forms ) hay loai tuong tu can kiém tra do
bén va d6 6n dinh dé dam bao d6 cing va on dinh khi chiu cac tai trong tic dong lén trong
qua trinh thi cong. Cach di chuyén cdp pha bay va cac dang cdp pha kich thudc 16n toi vi
tri khac can chu ¥ dam bao khong bi bién dang cling nhu dam bao do 1ap rap cho vi tri méi
thuan loi nhat. Phai hét stc chi yva can kiém tra hinh dang, céc mbi lién két , cac két cau
gidng, néo trudc khi di chuyén va khi bat dau lap dat vao vi tri méi.

Cdp pha va cay chéng di hong khong dugc sir dung cho cong trinh mic
dau da stra chira.

R& cdp pha va théo ciy chdng chi dugc thyc hién khi di dam bao cuong do
theo yéu cau ctia TCVN 4453-1995, Két cau bé tong cdt thép, tiéu chuan thi cong va
nghiém thu.

b) Cép pha san bang bé téng cbt thép

Gan day, mot s6 Cong ty xay dung trong Tong Cong ty VINACONEX sir
dung giai phap ché tao tdm cdp pha cho san nha bang bé téng va dung tdm cdppha nay
nhu 1a bo phan cua két cAu san.
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Nguyén 1y cdu tao va cach sir dung nhu sau:

Tam cop pha bé tong san 1a mot tAm bé téng c6 chiéu day 5 ~ 7 cm dung bé tong
cbt liéu nho, mac khong thip hon méc bé tong san.

Thép dit trong tam 14 thép 16p dudi cua san bé tong chiu lyc. B tri thém thép cho
dé neo phan thép da dit trong ludi nay voi phan bé tong d6 thém sau khi dit cop pha va
cot thép du cho san chiu lyc.

Cén bd tri thém thép rau ding lam moc cau khi cau tdm cop pha nay 1én vi tri trén
san. Ngoai ra bd tri thém mot sb thanh gia cb giita cac moc cau.

Kich thudc mit bang tim cbp pha bé tong cbt thép nay dung bang 6 san ma tim
nay lam cdp pha.

Sau khi cau lap dén vi tri, bd tri cAy chéng phia dudi du chiu tai va dat tiép cot thép
cac 16p nam trén chiéu day tAm cop pha ctia san.

Do bé tong lap day két cau san.

St dung bé tong lam cdp pha day san tiét kién cop pha va mau rd duge cay chong
nén mang lai hidu qua kinh té thi cong.

2.1.4. CAu tao van khudén mot sb loai két ciu
VAN KHUON COT
Cép pha cot co thé duogc san xudt tir g5 xé, gS dan, g5 van ¢ép, thép hodc nhya.v.v...
Cdp pha cot tir gb xé gdbm: TAm khuédn (trong va ngoai), nep, gong.
Cdp pha cot tir cac tAm khudn thép gdm: Tam cbp pha thép, sat goc lién két, gong
(Hinh 10.16).
Cép pha gb dan gdém: Tam khudén gb dan, sudn, gdéng

o
[ ]
i
|E'T:Ih\ UL .
il;—- = B ".‘ |
L2 18 Sl
s =D :_.';\:’_ﬁ-"f Rys
EQEE{I? Ny "H/’/Imf/
D s
E_IJ!E'»"— ’iﬁﬁgln l e

VA

i

Hinh 1.21: Trinh tu lép dung van khuon cot
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1- Van 3 - Banndi 1 - Thép det 4 - Thép tAm
2- Gong 4 - Bulong lién két 2 - Suon doc 3 - Suon
ngang
5- L5 dé bat bu 1ong
Cép pha cot tron dugc san XUAt tir gd khi cot nho, sb luong cot it, ciu tao gém hai

ntra, ching duoc 1ap tai cong truong .
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Cdp pha cot tron dugc san xut tir thép tAm va st goc dung cho cac cong trinh co
s6 cot nhidu va duong kinh cot 16n .

Khi ¢dt c6 chiéu cao 1én hon 2.5m can dé ctra dd bé tong, chan cot dé cira nho dé
vé sinh trudc khi d6 bé tong.

B. COP PHA DAM, SAN

Cop pha dam, san c6 thé dugc ghép tir cac tam khuon thép dinh hinh, van g (gd
x&, gb dan) hay tdm khuon nhya. Hé chdng d& cho cdp pha dam, san c6 thé 1a chong gd,
cot chdng thép don hay cot chdng to hop.

1. Cop pha dam, san ding cot chéng don

Cop pha dam duoc cdu tao tir 3 tim: Tam d4y va hai tim thanh. V&i cac dam co
chiéu cao 16n hon 60cm phai c6 cac bu 1ong giang chdng phinh cho van thanh. Cép pha
san duoc d& bang cac da, chong d& cac da 1a hé cot chong .

Chéng dam, san bang cot chdng thép don hién nay dang dugc sir dung rong rai.
Thong thuong dung hai cay chéng dé chéng dam s& dé dang ldp dung va dam bao 6n dinh
cho cbp pha .

Tam ndi goc trong

- Cay chéng gd

= AL \L— han cham bon

~—~- {

- - Pan ngang
= thep hop

3/ 50x100x1,5

Vi tri lién két
ty xuyén Thép hop
50x50x1.8

o e

"\ hoac thép tron

o
1" Pan ngang

thép hop
50x50x1.5

Hinh 1.101. Vdn khuon ddm cé chiéu cao lén
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Moi noi cia hop van khuon dam phu va dam chinh, hodc mdéi ndi cua hop
van khuon dam vao cot phal dam bao sao cho khi thao dugc dé dang. Chd miéng sé cla
van khuon dam chinh dé n6i van khuoén dam phuy, dugc lap khung dd hinh chir U dung lam

chd twa cho day va thanh van khudén dam phu.

B
Al

——_ Van khudn
-1 dam chinh
e g

Tam ndi

Hinh 1.102a. M6 noi vdan khuon ddam chinh vai dam phu

2. Cop pha dam, san dung cot chong t6 hop

Cot chéng t6 hop ¢6 wu diém co ban 1a tinh 6n dinh cao, kha niang chiu luc 16n va
dé dang chdng d& cho cac két cau ¢ d6 cao 16n. Vi thé hién nay n6 duogc sir dung rit rong
rii trong xay dung dan dung va cong nghiép. Hinh 10.28 trinh bay bién phap chong d& cop

pha dam, san bang gido tam giac ti€u chuan.
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Hinh 1.23: Chéng d& dam, san bang gido t6 hop
1 - Xa gb 16p trén d& cdp pha dam
2- Xa gb 16p dudi dd cbp pha dam
3- Xa g6 16p trén d& cdp pha san
4- Xa g6 16p dudi d& cdp pha san
5 - Cot chdng to hop
3. Cop pha dam, san dung gido chong va dam rat
Nguoi ta sir dung hé chéng d& hdn hop gém cot chong khung tam giac tiéu
chuén dé chong d& dam va dam rit chong d& san. Uu diém noi bat cia hé chéng do hdn
hop nay 1a: Tiét kiém cong lap dung va thao dd, thi cong nhanh, tiét kiém cay chdng va

tao diéu kién di lai thuan tién khi thi cong.

I—Dém co rat

Cay chdng diéu
chinh dugc

LTI

k“ 2 -
b
—

= = il o I1 T =
" wan lat - ﬁ

¥ - 1T > Dam co rit

— -t 11 Dam go doc —]

A=b4h|

i

]

[T

[l
[l 3
-

+

Hinh I.107. Vn khudn san voi cdy chong thép va ddm d& PECCO
4. Cop pha san bang tam nhya Fu vi

St dung tdm nhya Fuvi ghép thanh timg mang, c¢6 dinh vao chudng gido dé

cau lap vao vi tri. Sau khi diéu chinh déng cao trinh thiét ké thi cd dinh banh xe chén gio.

28



N
¥ ® o *
- £ % i “ !‘:uw
E: - . -3
- , = . S . = L e—
" - e S St =t
< T S =

Hinh [.108. Vidn khuén san béng tdm nhwa FUVI voi hé chong va ddm dé bdng thép

Oa trén = ?:T_{‘.:-—-...‘, ba dudi
thép hop 50x50x1,8 = P

"—qﬂ‘_'ﬂip hop 50x50x1,8
N\, e

= = Van khuodn san

Van khuén
dam

I f

Khung gian gida-s. |

Hinh 1.116. H¢ van khuon ddam san bdang tdam nhwa FUV{
5. Véan khuén san dang ban

St dung tAm van khu6n san dinh hinh c& 16n lap thanh timg mang trén cac

chudng gido va lap vao vi tri. Diéu chinh bang thiét bi gan tai chan gido, chan gido c6 thé
co lén duoc.

Frimmba I . XTO9. Vieire Khauirn scr dinh hinh o I
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(3) (6)

Hinh 1.112. Cong nghé thao dd van khuon ban

Mat san lan can

Ba doc Ba ngang Van lat

Chan giao

Jdidu chinh ducc
g xS
san cong
tac
o) e —— - —— = ]
CAan truc nang

Chan sau gan
vao lan can

wvan khudn san
Cac dién treo
co ghi s&

Bon treo kifu dai .~ 5

gian dai 3600 Chan rudc gan vao
diém treo san cong tac
= —== — - =]

Chan sau co
lén trudc

e khi nang
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5. Clicin gicio: 6. FI&E gicirn o rcdrm veire Klieasen micir: 7. Sciry cGrig o,

C. VAN KHUON TUONG
1. Cau tao van khuon tuong bang gd c6 gidng ngang
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Pa ngang

Gidng

_ _ van khuén
Cot chong dieu
chinh duoc

Tam van khuén
van ép
Bulong giang dat
trong 6ng vang ngang
. a4 4 Z
e a.* %
‘4— -

Hinh 1.129. Van khuén niong bang gé

a. Thanh bu 16ng gidng c6 dng ving bao vé

2. C4u tao van khuon tuong bang thép
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Cau tao van

Sng vang baoc vé Sudm ngang

Thanh buldng gidang _/

Van thanh

khuon tuong bang

= ﬂx@

Sng vang baoc vé

ik I.130. Thanh gidng cd Sng vding

E ) T rrcrridr Buelors gicirg od Soc odrr

Wan lat
Surdmn r
Sc céd maEt by 1dm
}4_/{ —1
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pém/ BPoan gifing ngoai
al

FriraFz I . X 3FF. T hearnl gidrng cd Sc cdrn
I hi 258% thanh gidng: ) Sawukhi thio ¢ cdn

) T hankh bulong gicdrg dcr 1rong Srig Varig risaarns

Ccén gd

BPoan gifing thép
(nam lai trong twang)

Hai thanh giang
han vao &c cudn

Chidu day van khudn 4.}_‘._

IFimkbr I . I32. T hanh gidng cd Ong vdang

Hinkh I1.138. Vdin Khudn ruwong
a) Vn Khuon rwong bdng rthép
v deéirm ngang bdng g6
b)) Vidin Khudn romg bdng thép veoi
deirm ngang bdng thép hinh.

\

a0

b. Chi tiét lién két tAm van khuon thép v6i suon gb
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Ong da
\

Thanh gifing

Vs

600 _|_ 600 ; 600 | 600

Thao gidng det

Khoang cach cac mdi gidng

Thanh nep

600 | 600 _|_ 600

Thao gidng buldng

—»iacm

Hinh 1.140. Bo vdn khudn tuong LENEX

3. Van khuon tuong bién

éﬂja |

AN\
/

J@V\/ H
5| |

Hinh 1.141. Vdn khuén leo thi céng ruong

4. Van khuon bang thép véi sudn thép dng
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Tam khuén

Hinh 1.142.Van khuon tucmg véi suon thép ong diéu chinh bang ting do cimg
Chi tiét lién két van khudn thép voi suon thép éng

i Bu léng chir U

L)~
T
T

Cap suon gé

Moc gil 6ng

Hinh 1.143. Lién két tam vdn khuén véi suen thép ong
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S dung méc U nhua va ném dé Sir dung day dai va bo vi sai dé lien két
lien két tim van khuon vai xuong dimg tdm van khudn vdi xuong dimg

Ty xuyén M12 ngoai

Ty xuyén M12 trong Ty xuyén M12 ngoai

Sir dung con nhua va ty xuyén dé lién két hai mang van khuon song song

> t_“‘q e ¥ ]t Ty xuyén "
BatKep Lo = =opbEnd "1 Ong nhua - o5
UM122 = it b
Ong nhua = § R |
PVC o 21 j /ll
~.;]‘- s Ty xuyén i
L M12 trong ¥

Ty xuyén M12 [ d

S dung ty xuyén va éng nhua

dé lien k&t hai mang van khuodn song song Ty xuyén

Hinh I.I153. Chi riér lien két van khuocn FUVE dic twong

5. Cp pha di dong dimg (cdp pha trugt)

Cop pha truot 1a loai cbp pha di dong duing (1én cao), cbp pha duogc di chuyén lién
tuc trong sudt qua trinh d6 bé tong. Cop pha truot sir dung rat hiéu qua trong thi cong cac
xi 10, 6ng khoi bé tong cot thép va cac cong trinh dan dung nhiéu ting. Cau tao cta cop
pha trugt dugc mo ta trong hinh 10.34.

4
3
5=t — = 2 1 - Tam c6p pha
il TT6 2 - Khung kich
i 3 - Co céu chéng nang kich
\:_"" é ? o-_://g 4 - Thanh tru kich
1 /e .' / 5 - San thao tac trong
/ / 6 - San thao tac ngoai
7 %? 3 7 - San treo trong
? // 8 - San treo ngoai
1800, [ZJAl 1500,

Hinh 1.24: Cp pha truot

Chiéu cao clia tim cdp pha truot trung binh 1.1 - 1.2m, bd cbp pha nay bao quanh
toan bo két cau dimg can phai do bé tong bang cdp pha truot. Ap luc cua vira bé tong va
toan bo tai trong sinh ra trong thi cong dugc chuyén sang hé khung kich. Khung nay duoc

dit cach nhau tir 1.5 - 2.5m. Tai cac hé khung nay ngudi ta dat cac kich thuy luc dé nang
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hé cdp pha 1én. Céc kich thuy luc gin lién vao khung kich va 6m ly cac thanh tru bang
sit, toan b cac thanh try ty 1én mit moéng va ngam vao khoi bé tong da cing. Mt trén cla
cdp pha nguoi ta bd tri hai hé san cong tac trong va ngoai. Hai hé san cong tac nay phuc
vu cong nhén di lai va lam vi tri thi cong nhu 1ip dung ¢t thép va d6 bé tong, lip ghép
thiét bi, kiém tra. Hai hé san cong tac nay duoc lién két truc tiép hodc gian tiép vao khung
kich. Phia dudi khung kich dat hai hé san cong tac treo, muyc dich dé kiém tra chét luong
bé tong va hoan thién cong trinh.

Toan bd hé thong cdp pha truot 1én lién tyc trong qua trinh thi céng nhd hé thong
kich thuy luc. Strc ndng cua mét kich thuy lyc tir 3 — 5 tAn. Nhitng kich thuy luc nay bam
14y cac thanh tru trong bé tong. Céc kich duoc ndi v6i nhau thanh ting chudi va duoc didu
khién qua tram van hanh cia may bom trung tam.

May bom trung tdm c6 thé van hanh duoc 80 — 100 kich. Trong thi cong dé dam
bao an toan tuyét ddi ngudi ta chi dung 30 — 40 kich.

Trong mdt gio co thé thuc hién duge tir 12 dén 20 chu trinh di chuyén, nhu vy,
trong mot ngay hé cop pha truot co thé 1én duge 2.5 - 3 m chiéu cao.

Nhitng thanh try thép nhan toan bo tai trong ctia hé cdp pha, san cong tac, thiét bi
va nguyén vt lidu truyén xudng mong cong trinh.

Céc thanh tru thép thudng c6 duong kinh tir 25 - 32 mm; chiéu dai ciia mdi thanh
thuong 4 - 5 m. Nguoi ta ndi cac thanh thép nay lai bang han hoic vin ren. Nhitng thanh
thép nay co thé 1 cac thanh thép chiu luc ctia cong trinh. Néu thiét ké khong phai 13 cac
thanh thép chiu Iyc trong bé tong thi ¢6 thé dung cac 6ng bao bang nhya boc ngoai thanh
try thép c6 dudng kinh 16n hon 3 - 5 mm dé 14y tru thép ra khi thi cong xong.

Thiét bi dung dé kiém tra hé cdp pha trong qua trinh thi cong 1 dng thuy binh, qua
doi. Néu diéu kién cho phép, nén ding may thuy binh va may kinh vi dé kiém tra.

Vi tri dit thiét bi kiém tra can phai xac dinh cho phu hop;

Lap dung cbp pha truot:

Viéc lp dung cop pha trugt c¢6 thé bao gdm cac qué trinh nhu sau:

- Sau khi thi cong xong méng cuia cong trinh ta tién hanh lip dung cbp pha.

- Lap hé khung kich, lip kich.

- Lap cac thiét bi kiém tra.

- Kiém tra va nghi¢m thu cép pha, kiém tra su 1am viéc cua hé kich, may bom dau
V.V,

Sau khi truot hét chiéu cao ctia cong trinh, nguoi ta cho hé cdp pha truot cao hon
cbt cua cong trinh d6 0.5 - 0.6 m, sau d6 thao déan cac bd phén ra nho mot can cu.

6. Cop pha leo

Cdp pha leo dung dé d6 bé tong nhirg cong trinh c6 chiéu cao 16n, nhu: xi 16, 6ng

khoi, dap nudc, tugng dai.v.v...
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Viéc thi cong bang cbp pha leo phu thudc vao tinh chat va thoi han do bé tong cua
cong trinh v.v

St dung cdp pha leo cho phép bd dugc toan bo dan gido chdng tir mit dat d¢én do
cao cong trinh can thi cong.

Bé tong sau khi dd, dat cuong do cho phép, cdp pha dot dudi duoc thao ra dé lip
Ién dot trén .

Cdp pha dugc ciu tao theo nhiéu kiéu khac nhau, nhimng dang thudng gip trong
thuc té gdm:

- Cbp pha c6 chiéu cao nho (1.2 m),

e lip — thao bang thu cong, dot cbp pha trén ndi
1| §

E/ v6i cOp pha dudi bang khop, diéu chinh
% |+ 4 phuong ctia cdp pha bang bu 16ng, tao ra mot

5 luc xody quanh khép (Hinh 10.36).

1 - San thao tac trén

I
e

2 - San thao tac dudi

3 - Giatreo
— 4 - Bu long diéu chinh
| ,
5 - Khop xoay
6 - Giatreo

7 - Bu long neo

8 - Tuodng bé tong

Hinh 1.25: Cdp pha leo c6 chiéu cao nho

- Cop pha c6 chiéu cao 16n (1.8 - 2.4 - 3 m), ldp - théo co gidi. Gitt cdp pha bang
bu 16ng, neo vao dot bé tong da d6 & dudi; diéu chinh phuong cua cdp pha bang cac bu
1ong bd tri & gan mat phia dudi sudon dung cua cdp pha (bu 1ong diéu chinh coi nhu cai
kich ty vao thanh bé tong da d6 o dot dudi )

E. MOT SO QUI PINH VE THAO D3 COP PHA, CAY CHONG

(TCVN-4453-95)

Cop pha da gido chi duoc d& khi bé tong dat cudng d6 can thiét dé két cAu chiu
duogc trong luong ban than va céc tai trong tac dong khac trong giai doan thi cong sau. Khi
thao d& cop pha da gido, can tranh khong giy tng sudt dot ngdt hodc va cham manh lam
hu hai dén két cau bé tong.

Céc bd phan cdp pha da giao khong con chiu luc sau khi bé tong d dong ran (nhu
cdp pha thanh bén ciia dam, cot, tuong) c6 thé duge thao dd khi bé tong dat cudng do trén
50 daN/cm?...

Déi voi cdp pha da giao chiu luc cua cac két cau (ddy dam, san, cot chdng), néu
khong c6 cac chi dan dic biét cua thiét ké thi dwoc thao d& khi bé tong dat cac gia tri
cuong do ghi trong bang 12.7.
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Cac két cau 6 vang, cong xon, sé nd chi dugc thao cot chdng va cdp pha day khi
cudng do bé tong dat du mac thiét ké va da co dbi trong chdng lat.

Khi thao d& cdp pha da gido ¢ cac tAm san do bé tong toan khdi ciia nha nhiéu ting
nén thyc hién nhu sau:

Giir lai toan bo gido va cot chéng ¢ tAim san nam ké dudi tAm san sip do bé tong;

Thao d& timg bo phan cot chdng cbp pha cua tAm san phia dudi nira va giir lai cac
cot chéng "an toan" cach nhau 3m dudi cac dam, san c6 nhip 16n hon 4m.

Dbi véi cac cong trinh xay dung trong khu vuc c6 dong dat va dbi véi cac cong
trinh dic biét, tri s6 cuong do bé tong can dat dé thao d& cép pha chiu lyc do thiét ké qui
dinh.

Viéc chat tai timg phan 1én két ciu sau khi thio d& cdp pha da gido can dugc tinh
toan theo cuong do bé tong da dat, loai két cau va cac dic trung vé tai trong dé tranh cac
vét nirt va cac hu hong khac déi véi két cau.

Viéc chit toan bd tai trong 1én céc két cAu da thao d& cép pha da gido chi duoc
thuc hién khi bé tong da dat cuong do thiét ké.

2.2. Gidi phép thi céng cdt thép céng trinh

2.2.1. Phwong phap han néi cbt thép hién dai

a) N6i han

C6t thép ndi bang phuong phap han c6 kha ning chiu lyc ngay, do d6 duogc sir
dung phd bién, nhat 1a v&i cbt thép co duong kinh 16n. Ddi véi thép cudng do cao, han ndi
gdy hién tuong cimg ngudi vi vay khi gia cong cdt thép phai tuyét ddi tuan theo cac yéu
cau cua thiét ké.

Can ctr vao cong nghé han c6 ba phuong phap han cha yéu: Han tiép diém, han d6i
dau, han hd quang.

Han ho quang: La ding dong dién c6 dién ap 40-60V tao ra tia hd quang dot chay
que han lap vao chd can han. Han hd quang 1a phuong phap han phd bién nhit trong xay
dung dan dung va cong nghiép. Han hd quang duogc st dung han ndi cdt thép co dudng
16n hon 8mm, tét nhat 1a 16n hon 12mm. Khi han phai bao dam bé mat mdi nbi nhin,
khong chay, khéng dut quing va thu hep cuc bd, phai dam bao chiéu cao va chiéu dai
duong han. Khi han phai cha y truc thanh thép phéi tring nhau. Khi méi han nguoi phai

g0 sach vay han. Han ho quang c6 thé thuc hién cac loai moi noi khac nhau
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Hinh1.26: Céc loai mbi ndi han ho quang
a. Han chip chéo b. Han 6p sit tron . Han 6p thép goc (Han day)
b. Néi dung 6ng ndi
Hién nay trén thé gi6i va ¢ Viét Nam, mot phuong phap ndi thép méi da duoc ap
dung d6 1a phuong phap ni dung dng ndi. Theo phuong phap nay, hai dau thanh thép can
nbi duoc tién hodc taro ren. ng ndi (ming song) dugc san xuét trong nha may. Viée ndi
thép duoc thuc hién tai cong truong

IR

2.2.2 Phuwong phap |&p dwng cbt thép

a) Lap dung timg thanh
Thép cot va tudng thuong dung theo mot chidu cao tang nha. Thép dam trong cong
trinh nha khung bé téng c6t thép duoc lap cing qua trinh 1ap dung cbp pha, trinh ty nhu

Ssau:
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Lap cdp pha ddy dam xong thi lap ¢t thép dam, sau d6 ghép cdp pha thanh dam va
cop pha san, tiép dén 1a lap cbt thép san.

Khi lap dung can luu mot sb diém sau:

Budc toan bd cac diém giao nhau cua cdt thép, néu 13 han diém thi han toan bd céc

nut chu vi, bén trong thi han cach mgt. Poi véi khung, c¢ot, dam thi budc & tat ca cac nut.

b) Lap dat ting phan

Trong phuong phép ndy, cdt thép duoc ldp sin thanh ting phan nhu: Mot doan ¢t
thép dam, thép dé mong ddc lap, mot doan cdt thép coc nhdi, coc Barate.v.v...sau do
chung duoc chuyén vao vi tri bang thu coéng hodc bing co gidi tuy theo trong luong cbt
thép va diéu kién thi cong.

c¢) Phuong phap dat toan bo
bay la phuong phép hay dugc sir dung tai cac co s& duc san, cot thép duoc budc
hozc han hoan chinh thanh tdm hodc khung, sau d6 dugc dat vao cdp pha, cudi cung 1a bd

xung cac chi tiét lién két.

d) Thi cong lap cot cung

Hién nay cdt cing dugc st dung nhu mot giai phap hiru hiéu trong thiét ké nha
nhiéu tang nham ting kha ning chiu luc cta két ciu va giam luong thép dung trong cong
trinh. Dé co thé o chuc thi cong song song va xen k& cac qua trinh cong tac, nhim rat
ngén thoi gian thi cong cong trinh, hé cot cung béng thép hinh duogc lép trude khi thi cong
san bé tong cot thép tir 2 dén 3 ting nha. May cau lap 1 can truc phuc vu thi cong cong
trinh. Khi ldp hé cdt cimg, can chuan bi tot san cong tac dé tao mat bang bac gido va cac
dung cu chuyén dung nhu thang, gido treo, dé phuc vu qua trinh thi cong.

Cot thép sau khi lép dung phai dugc nghiém thu theo ban vé thiét ké va theo Tiéu
chuan Viét Nam: TCVN 4453 - 1995. Nghiém thu cot thép tién hanh dong thoi voi
nghiém thu cbp pha, cdy chong. Chi duoc phép tién hanh cac cong tac tiép theo sau khi cdt
thép va cép pha da dugc nghiém thu.

2.3. Thi c6ng bé téng cdng trinh

2.3.1. Nhirng yéu cau khi thi cong bé téng

Dt bé tong mua hay tu ché tron déu phai lap thiét ké thanh phan bé tong va dam
bao thi cong ding thanh phan nay ghi lai bang phiéu san xuit cho timg mé trén. Thanh
phan bé tong phai thong qua k¥ su dai dién chii dau tu trude khi ché tron, can ché tao mau
va thi nghiém mau va chi sir dung thanh phan nay khi mau dap (mg cic yéu cau sir dung.
Vin ban 1ap lién quan dén thanh phan va chét luong bé tong dwoc luu trit nhu hd so co

ban 1am co s& cho viéc thanh toan khéi lugng hoan thanh két cdu. Moi phiéu lién quan dén

40



chét luong bé tong can duoc k¥ su chi huy thi cong xac nhan rang ding loai bé tong duoc
x4c nhan day sir dung vao két cau nao trong ngdi nha ( dia chi két ciu st dung).

Vit li¢u str dung phai ddm bdo cac chi ti€u chét luong ké ca do sach nhu
chét lugng clinker, chét lugng xi mang, thanh phén thach hoc cua cot liéu, két qua phan
tich ¢& hat ¢t lidu thdé va min, chat luong nudc, chét luong va tinh nang phu gia. Viéc xac
dinh khéi luong vat liéu( xi mang, ¢t 1iéu tho, ¢t lieu min, nudc, phu gia ) trong thanh
phan bé tong phai tién hanh bing can. Can va cac phwong tién do ludng can dugc kiém
dinh ding qui trinh va dinh ky theo qui pham , c6 chung chi dugc phép str dung cling nhu
con trong thoi han dugc stir dung.

V6i bé tong thuong phdm can cé giai trinh thém vé st dung phu gia giam
nuée, phy gia kéo dai dong két dé nang cao chét lugng bé tong cling nhu bién phap dam
bao tinh ning va yéu cau k¥ thuat cta bé tong. Can luu y dén cac thong s sir dung vat liéu
va bién phap van chuyén va cic tic dong khac khi can chuyén chd bé tong di xa trong
diéu kién duong phd dong duc.

Viéc thi cong bé tong cho nha cao ting phai tuan thi nghiém tic cac diéu
khoan cua cac tiéu chuan sau day:

TCXD 199:1997 , Nha cao ting - Ki thuat ché tao bé tong méc 400-600.

TCXD 200:1997 , Nha cao tﬁng - Ki thuat ché tao bé tong bom.

Dung sai vat liéu trong mot mé tron duoc chap nhan:

Xi mang +3% theo trong lugng xi mang.
Nudc va tung loai cdt lidu : + 5% theo tung loai.

Ham lugng hoa chét ¢ hai cho chit lugng bé tong nhu mudi clorua, ham luong
sunphat phai tuan theo chi dan cta thiét ké va c6 su phé chuin cua k¥ su dai di¢n chu dau
tu.

Viéc van chuyén va do bé tong khong duoc 1am hao hut vat liéu thanh phan
va tao ra hién tugng phan tang.

Bé tong khong duoc roi ty do qua chiéu cao 2,50 mét.

Thoi gian van chuyén ké tir sau khi tron xi ming véi nudc cang sém cang
t6t nhung khong mudn hon 45 phut.

Thoi gian ngung cung cap bé tong vao két cdu dé dam ciing nhu sy phan
chia mach thi cong nay can duoc thiét ké coi nhu mdt bién phap thi cong cho timg két cau
va duoc k¥ su dai dién cho chu dau tu théng qua.

Qué trinh thi cong d6 bé tong phai chuan bi phuong tién che chin cho bé
tong khi gap thoi tiét xiu nhu ning nong gay gat hodc mua.

Mé bé tong da tron khong co phu gia kéo dai thoi gian dong két phai van
chuyén, d6 va dam xong trudc 90 phut khi dung xi ming Podcling phd thong. Néu st
dung phu gia kéo dai thoi gian dong két thi nha cung cép bé tong phai co chi dan bang vin
ban diéu kién sir dung. Bén thi cong phai tuan thi nghiém tac chi dan nay.
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Bé tong duoc chuyén 18n cao co thé dung benne dé can truc dua 1én, Benne
phai c6 miéng d6 bang dng vai bat, tranh phan ting khi rot bé tong. Khi d6 phai dich
chuyén vi tri tranh gy ra lyc tap trung qua mic, anh huong dén cuong d6 va 6n dinh cua
coppha, cay chéng.

Néu dung bom thi phai dép tmg cac yéu cu caa bom nhu do sut bé tong dé
van hanh bom duogc, dudng kinh hat ¢t liéu tho dé bé téng dich chuyén d& dang trong dng
bom.

Moi cong tac dam phai tién hanh nhd phuong tién co giéi nhu sir dung dam
rung hodc cac loai dAm twong tw. Can bd tri thém it nhat mot dim co tinh ning gidng dam
duoc st dung dé phong rui ro khi thi céng. Mdi ddm bé tong duoc chon twong tng véi 8
m3 bé téng do trong 1 gid.

May thi cong bé tong duoc rira sach tirc thoi sau khi sir dung chdng sy bam
két bé tong theo thoi gian.

Mit bé tong hé thay c6 vét nirt nho khi bé tong con udt duge xoa ngay cho
hét vét ntit. Can che phu mit bé tong bang bao udt chéng sy mat nude dot ngdt va su phoi
16 dudi anh nang mait troi. Khong duoc phu cat hay vat lidu roi 1én mat bé tong coi nhu
cach gitr Am.

Thoi gian giit 4m mat bé tdng moi d6 it nhat 7 ngay sau khi ddm bé tong
xong.

Céc loai cbp pha kim loai can lam mat bang nudc trude lac do bé tong khi
nhi¢t dd ngoai troi trén 25°C.

Vige su ly bé mit bé tong ddc biét nhu réc soi, rac da hay rdc cat, lam cung
bé mit nhd hoa chat hoic cac bién phap khac phai co thiét ké bién phap riéng duoc k su
dai dién chu dau tu théng qua.

C6 thé st 1y chong thim bé mit 16p bé tong tang trén cung nho loai chat
chéng thAm Radcom?7 1a loai chét chong tham tao phan mg truong nd bé tong dé tw chén
qua thoi gian str dung.

Ngudi thi cong chiu trach nhiém vé viéc ldy mau va chuyén di thi nghiém
theo cac yéu cau vé thi nghiém duoc ghi trong H6 so moi thau va trong cic TCVN hoic
cac tiéu chuan khac twong tmg duoc phép sir dung. C6 két qua thi nghiém dén dau nguoi
thi cong phai giri ban sao ngay cho k¥ su dai dién chi dau tu dé quyét dinh céc tiéu chi

chat lugng trong qua trinh thi cong.

Moi khuyét tat phai lam béo cdo dé cha dau tu quyét dinh. Khong tu ¥
chinh stra khi chua c6 quyét dinh bfmg van ban k¥ su dai dién chu dau tu.
Lua chon phuong phap van chuyén ding
Diing cin truc thap van chuyén hén hop phuc vu cho ca ba cong tic: cop pha,
6t thép va bé tong.
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Dung may bom dé van chuyén bé téng, cin truc thap van chuyén cép pha va
bt thép

Lura chon, bd tri thiét bi may méc phu tro va phéi hop chiing véi cic may méc
chu dao

Luwa chon may tron

Tinh niing suét cin truc thap

Tinh ning suidt may bom bé tong va phdi hop may bom véi xe bon van
chuyén

Tinh toin khdi lwrong cac cong tic cop pha, c6t thép va bé tong cho mdi tang
nha (dién hinh)

Phin chia phin khu thi cong bé tong

* [ ira chon phuong phép vén chuyén ding

Trong viéc lra chon phwong tién van chuyén dimg, truéc tién la phai wu tién
cho cong tac van chuyén bé tdng. Béi vi cong tac bé tong 1a cong tac chinh trong diy
truyén cong nghé bé tong cot thép toan khdi. N6 doi héi tinh thi cong lién tuc cao dé
dam bao sy toan khoi, nén viéc van chuyén vira bé tong ciing doi héi phai dwoc wu
tién hang diu. Thwong cé hai phwong phap vin chuyén ding trong thi cong nha

nhiéu tang:

Mot 14, str dung phuong tién van chuyén chuyén dung cho cong tac bé tong (chi
dung van chuyén bé tong): may bom bé tong, van thing két hop xe cai tién, ... Con céc
cong tac khac: ¢dp pha va cdt thép, thi duge van chuyén bang phuong tién van chuyén
dtmg da dung nhu: cAn truc, toi dién, ...

Hai 13, dung chung mét loai phwong tién van chuyén dimg da dung dé phuc vu van

chuyén cho ca ba cong tac: bé tong, cdp pha va cdt thép.
* Lua chon so bd can truc thap theo quy mé ciia cong trinh

Loai cin tryc thap tru thap quay-chay trén ray-ddi trong thap, thich hop cho cac
cong trinh ¢6 dang mit bang chay dai, s6 ting khong nhiéu 1am.

Loai can truc thap tu hanh ciing twong ty nhu loai can truc thap tru thap quay-chay
trén ray-doi trong thap, thich hop cho cic cong trinh ¢6 dang mat bang chay dai, sé tang
khong nhiéu lam.

Loai can truc thap can quay-tru thap ¢ dinh-ddi trong trén, thich hop cho cé céc
cong trinh dang thap cao ting 13n nha nhiéu ting thong thuong, nhung dang mit bang cua

tat ca cac cong trinh do 1a hinh chir nhat ngan hodc gan vuong.
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Loai can truc thap tu leo trong 10ng thang mady, thich hop cho cac cong trinh thap
cao tAng mit bang c6 dang tip trung (vudng virc). Can truc thap s& dugc bd tri & giira 16

cong trinh.
* Lwa chon so b may bom bé téng

Loai may bom bé tong di dong thich hop cho cac cong trinh nha nhiéu ting sb tang
khéng nhiéu 1am.

Céc cong trinh nha cao tang thudng phai st dung may bom bé tong tinh.

Dung can truc thap van chuyén hén hop phuc vu cho ca ba céng tac: cop pha, cot
thép va bé tong.

Sau khi da lwa chon so bd loai can truc thap, can tién hanh lya chon chi tiét
cic thong sb can truc, 1 stre truc, chiéu cao ning vit va tim voi, theo cac thong sb
twong Wng ma cong trinh doi hoéi can truc thap phai dap ung. Poi véi tat ca cac loai
can truc thap, thong sé chiéu cao nang vat thuong doc 1ap twong doi véi hai thong so
co ban khac Ia sirc truc va tAm véi, duwge lwa chon dong thoi voi sire truc. Thong so
sirc truc 13 thong s6 chinh dwoc Ira chon, trwée thong s6 tim véi, theo nhu ciu vén
chuyén cong tic bé tong (cong tic chinh). Thong s6 tam véi 1a thong sé phu thude

vao st truc, s€ dwgc kiém tra sau khi chon lya va bo tri dwge can truc.

O day, trong hrgng ning yéu ciu (sirc truc yéu ciu), ma viéc thi cong cong
trinh doi héi can truc thap phai dap vng, chinh l1a trong lwong 16m nhit ciia mét lan
van chuyén bé tong, tirc 1a trong lwong mdt hoc vin chuyén (tirc 1a thung do bé tong
hay con goi 12 phéu d6 bé tong (concrete hopper)) chira diy vira bé tong (ké ca bi), dd
vao cép pha ma cf)p pha vin chiu dung dwgc theo thiét ké. Nhw vay, viéc chon loai
thung d6 bé tong, theo dung tich thung, can phai twong Wng véi tai trong dd bé tong.
Trong phin thiét ké cop pha, ching ta di so bd lwa chon thing d6 thong qua mot dai
phan b dung tich thung theo tii trong d6 bé tong tiéu chuin diung dé thiét ké cop
pha, (nhw sau: thung ¢& nhé V < 0,2 m® twong @ng voi tai trong d6 bing 200 kG/m?;
thiing ¢& vira V = 0,2-0,8 m? twong tng véi tii trong dé bang 400 kG/m?; thing c&
16m, trén 0,8 m3, V = 0,8-1,0 m® twong &ng vo6i tai trong do bing 600 kG/m?). Pén lic
nay cin phai lwa chon chinh xac mét c¢& thung d6 bé tong trong dai phan bd dé, va
dung no6 dé tinh trong lrong nang yéu ciu (sirc truc yéu cau). Do do, sirc truc yéu ciu
chinh 1a trong lwong (ca bi) ciia thing do bé téng, da dwoe chon nhw trén, chira diy
vira bé tong, dwoe van chuyén dén d6 ¢ goc xa nhat ciia méit bang cong trinh so véi vi
tri dirng ciia can truc (tiec 1a tAm véi yéu cau). Cac loai thung dé bé tong (phéu do bé
tong) phai tra theo cic kich ¢& ciia cic nha cung cAp may xay dung. O Viét Nam, c6
thé tham khio cac hing nhu: Hoa Phat,... (xem thém phin vi du mét sé loai
thung dé théng dung cho d6 cét, dam, san nha nhiéu tang).
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Trong phwong phap van chuyén nay, cic cong tac cdp pha va cot thép khong
dwoc 1dy 1am cong tac chinh dé lwa chon théng sb cin truc. Trong lwong mdi ma ciu
phuc vu cho cic cong tac nay dwoc ldy twong wng véi trong lwong mdt mé véin
chuyén bé téng (trong lwong ca bi ciia mt thung d6 bé tong diy vira). Khéi lwong
van chuyén cac cong tic nay trong mdi ca, dwoe phin bd xen ké véi khoi lwong van
chuyén ciia cdng tac bé tong trong ca d6. Chiéu cao ning vat yéu ciu caa viéc thi
cong cong trinh chinh 13 chiéu cao cong tic yéu ciu dé dwa hoc bé tong vao do & ting

mai cia nha.

Nhu viy, sau khi chon so' bd loai can truc thap, viéc tiép theo trong chon lwa
can truc thap la xac dinh hai thong s sirc truc va chiéu cao ning ciia cin truc theo 2

diéu kién sau:
Qct = Qmin > ch = k]sz"{b

Hect = Hmax = Hyc = Hec.tacmax = Hnha + h1 + h2 + h3

Hana 14 cao do cdp pha san maéi. (m)

Qct 12 thong sd stc truc cia can truc thap dugc chon lwa, chinh 13 bang tai trong
nang nho nhat ma cén truc c¢6 kha nang cAu duoc khi vi tri xe con nim tai dau mut tay can
Qumin. (tin)

He: 12 thong sb chiéu cao nang cua can truc thap dugc Iya chon. (m)

hi 13 chiéu cao dua thung chira bé tong qua lan can gido cong tac ting mai vao vi
tri d6. (m)

ha 14 chiéu cao thung chura vita. (m)

h3 chiéu cao thiét bi treo budc thung d6 vao méc cau (quang treo). (m)

V 14 dung tich thung d6. (m®)

ki 1a hé sd day voi, ki = 0,90-0,95. Diéu 6.3.3. tiéu chuan TCVN 4453:1995 néi
rang: "Khi dung thing treo dé van chuyén hdn hop bé tong thi hdn hop bé tong d6 vao
thung treo khong vuot qué 90-95% dung tich thung."

k2 13 hé s6 trong lwong vo thung, c6 thé 1ay ko = 1,2-1,3 hodc tinh truc tiép qua ty
s giita trong lwgng thing vira bé tong ké ca bi trén trong luong tinh vita bé tong.

Vb 14 trong lugng riéng cua vita bé tong, y» = 2,5 tAn/m>.

Tir d6 ta c6 dwoge mdt nhom cin truc thap dap ing dwoc hai thong sé yéu ciu
trén (so' tuyén). Tiép theo tién hanh bd tri tirng cin truc da so tuyén trén (véi cac
thong s6 ché tao ciia chiing), trong mit bing thi cong, theo diéu kién tim véi nhw
sau:

- Trong trudng hop can truc thap tru thap quay-ddi trong dudi-chay trén ray va cac
loai can truc thap ty hanh khac, thi Reimax = R(Qmin) > Rye = Baha + Bmay.
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Ryc 1a tAm v6i t6i diém xa nhit ctia cong trinh doi hoi can truc phai dam bao phuc
vu duoc. Trong truong hop can truc chay trén ray, can truc c6 thé di chuyén tinh tién song
song cong trinh trén ray t6i diém dung truc dién véi diém goc xa nhét cua cong trinh. Do
d6, Ryc chinh 1a khoang cach tir diém phuc vu xa nhit d6 dén tryuc ray (truc bé tri may): Ryc
= Buna T Bmay.

Buha = Buna 12 kich thudc bé ngang nha. (m)

Bumiy = Bmay 14 khoang cach tir tryc b tri may dén truc dinh vi bién ciia nha & phia
gin can truc nhat. Trudng hop can truc thap loai try thap quay-ddi trong thap, do phai dam
bao tranh va cham ddi trong vao gido cong tac phia mit cong trinh, khi can truc quay 16n
can ra phia sau dé cau vat liéu, thi Bmsy = Bgiso + Bat + Bawr

Bgiso 12 khoang cach tir mép ngoai gido cong tac dén truc dinh vi bién cua cong
trinh, c6 ké dén bé ntra bé day ctia két cau bién nha, thuong bang khoang 1,5-1,8 m.

Bt 12 khoang khe hd an toan giita vi tri ddi trong khi quay vao trong phia cong
trinh hay khoang hé giita tru thap c6 dinh voi mép cong trinh, thuong bang khoang 0,8-1,2
m.

Bar 12 khoang cach mép ngoai ddi trong dén tdm can truc (tdm ray). Pay 1a mot
thong s can truc dugc tra theo 1y lich may.

Loai cin truc thap tu hanh cling dugc lya chon twong tuy nhu loai can truc thap tru
thap quay-chay trén ray-ddi trong thap.

Khi Retmax = Rye, thi moi diém trén truc dinh vi bién doc nha nim & phia xa can
truc déu 1a diém phuc vu xa nhét, voi tAm v6i 1on nhét. Tay can cua can truc khi phuc vu
cho cac diém nay phai vudng goc v6i duong truc ray. Puong ray phai duoc kéo dai sudt
doc chiéu dai clia nha.

Con khi Remax > Rye, thi chi ¢6 2 diém goc xa cila mit bang nha méi 1a nhitng diém
phuc vu xa nhat. Tay can clia can truc thap dai hon tdm véi yéu cau, nén khong can thiét
phai bd tri ray ra téi hai truc d¢au hoi nha, chi can bé tri ray lui vao, téi cac vi tri ding ma
can tryc van vuon t6i cac diém phuc vu xa nhit d6 voi ban kinh quay bang Retmax. Chiéu

dai moi1 doan ray c6 thé b6t di duge ¢ hai truc dau hoi, so vo1 khi Retmax = Rye, duge tinh

2 . 2
theo cong thirc sau: Lot ray = \/Rﬂfmﬂ-’ﬂ (Bﬂh& + Bﬂm’y) - Linay/2
- Trong truong hop can truc thap tru thap cb dinh-tay can quay-ddi trong trén, thi
Bméy = Bat + Btr.méy
2 2
va Retmax = R(Qmin) > Ryc = \/th&/4 + (Bﬂhﬂ + Bmﬂy)
Luha = Luha 12 kich thudce bé dai nha.

Burmay 12 nita bé rong dé try thap. Day 1a mot thong s6 can truc dugc tra theo 1y lich

may.

- Trong truong hop can truc thap tu leo trong 16ng thang may:
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Vi tri dimg cta can truc thap di duoc xac dinh 1a & gitta 161 cong trinh. Tam voi
yéu cau d6i voi can truc lai phu thudc vao vi tri tap két vat liéu cot thép, thiét bi cép pha
tai chan cong trinh va vi tri tram tron bé tong trén mat béng cong truong.

[stva] Dung may bom dé van chuyén bé téng, can truc thap van chuyén cép pha va
cot thép

O phwong phap nay, cong tic bé tong dwoc wu tién vin chuyén biang phwong
tién chuyén dung. Cén truc thap duwgc san b6t nhiém vu, chi con van chuyén cho hai
cong tac cop pha va cot thép. Viée xac dinh sire truc yéu ciu ddi véi can truc thap cé

khac biét véi phwong phap trén.

Trong hrong ciia mdt mé ciu cdp pha hay cot thép phu thudc vao viée thiét ké
strc chira ciia san don vt liéu (néu ding cop pha roi), hoiic 1a trong hrong ciia ciu

kién cop pha tim I6n (néu ding cop pha tAm 16n nhu: cop pha bay, ...).

Dicu 2.4. tiéu chuin TCXD 200-1997 Nha cao ting: ky thuit vé bé tong bom
néi ring: Hon hop bom bé tong c6 kich thwéc hat téi da khong 16n hon 0,33 dwong

kinh trong nhé nhat ciia 6ng din déi véi da dim va 0,4 doi voi soi.

Cot ligu 16n dung cho vira bé tong thong thwong c6 dwong kinh lém nhit
thuwong khoing 10-40 mm thich hop véi cac loai dwong kinh ng bom tir 125-150 mm
tré 1én, theo diéu 3.2. tiéu chuan TCXD 200-1997.

Theo cudn Hoi dap thiét ké va thi cong két cAu nha cao ting-tap I, ciia tac gia
ngw®i Trung Quéc-Triéu Tay An, thi quan hé giira dwong kinh dng bom tdi thiéu

v6i dwong kinh c6t liéu 16n nhat dwoc lwa chon theo bang sau:

Puong kinh cdt Puong kinh nho nhét
liéu max ctia dng
20 mm 100 mm 4" = 4
inches)
25 mm
n 100 mm 4" = 4
40 mm (riéng inches)
voi s0i)
125 mm (8" = §
inches)

Puong 6ng bom dit thang ding, 6ng bom thu nhé tiét dién dang hinh con,
ong cong d6i hwéng giy ra nhitng can tré trong van chuyén vira hon so véi dwong
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ong thang dit nim ngang (giam ap lwe, giam van téc lwu chuyén, cé thé giy tic,...).

Dé Ira chon 6ng bom bé tong, cac loai dng nay dwec quy ddi tirng don vi chiéu dai (1

mét) ra mdt s6 lwong mét dng thing dit nim ngang nhit dinh, sao cho twong dwong

vé d¢ ton hao ap lwc bom va van toc luu chuyén vira.

Bang quy ddi twong dwong vé dng ngang ciia cic loai dng trén nhuw sau:

s _ © o Chiéu dai «
Loai ong Don vi chuyén doi Duong kinh cua ong ..
ngang quy doi
Ong ding 1 m 6ng dirng 100 mm 4" = 4 4 m 6ng nga
huéng 1én , inches) .
1 m ong ding 5 m 0ng nga
Ong dirng { m bne dd 125 mm (5" = 5 6
hwéng 1én mong cung inches) mong nga
. 1 m 6ng b 4mb :
Ong ding m ong con 150 mm (6" = 6 - m ong ng
hwéng lén 1 m 6ng con inches)
. , 10 ‘
Ong thu nhé 1m 6ng con 175 mm (7") - 6" " |
hinh c6n 150 mm (6") ngang
1 cut ban kinh R = ,.
. . 20 m
Ong thu nhd||sm 150 mm (6") -->
. A ngang 5"
hinh con 125 mm (5")
1 cat ban kinh R =
% . 12 m
Ong thu nhé|[10m 125 mm (8") -->
hinh c6n 100 mm (4") ngang
1 thanh 3-S5 m 9 m dne nea
Ong cong (ciit) ) gng
90 do ) 30 m
Ong cong (ciit) ngang
90 do
Ong mém cao su

Lwa chon bom bé tong so b theo ning luwc bom toi da: NmiyQca maxksa =

Snmz’lmeaxksd > ch = Qtﬁng

Nimay sO lwong may bom cung loai sir dung cho cong trinh (may)

Qumax ning suat tdi da ciia may co thé thyc hién dugce (1a théng cia may bom)

(m*/h)

Qca max Sc bom 16n nhét cia may bom. (m?)

ksa hé sb st dung may bom, ks = 0,4-0,8
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Qyc khéi lwgng bé tong ma cong trinh yéu cau hé thdng may bom dap tng trong ca
lam viéc (8 tiéng). (m®)

Quing khdi luong bé tong ctia mot ting san. (m?)

[stra] Lwa chon, b6 tri thiét bi may méc phu tro va phdi hop chiing
v&i cac may moc chu dao
[stra] Lwa chon may tron

Viéc lra chon may trdn cin phii twong thich véi may méc chi dao (may van
chuyén theo phwong dirng) vé dung tich hiéu dung va niing lwc. Dung tich hiéu dung
thiing d6 bé tong thwong phai 1a bdi s6 hoic tét nhit 13 bang véi dung tich tron hiéu
dung ctia may tron. Néu khéi lwong ciia mé do bang bdi s6 ciia mé tron, thi cin truc
phéi mat thém thoi gian cho doi giira cac 1an x4 may tron, dé giam thoi gian nay thi

can nhiéu hon mgt may tron cung loai.

Sau khi chon dwoc may tron theo dung tich hiéu dung, cin bo tri may trén
trong tim hoat dong ciia cin truc thap nhung nam gin bai tap két vat liéu: cat, da, xi
ming, sao cho khoang cich van chuyén tir noi tron dén noi d6 1a nhé nhit, dé ting

ning suat cua can truc.

[stra] Tinh ndng suat can truc thap

Ning suit ca lam viéc ciia cin truc thap la tich so giira tai trong ning trung
binh ciia cin truc thap véi s6 1an lam viéc hiru hiéu ciia cin truc thap trong mét ca
1am viéc. Nea = (KqQ)(kegn) = (kqQ)(kt(8%3600/Tck)) (tan/ca)

Tek = tnap + tn?mg + thichuyén + thuay + 2ttimvei + txa + tha

Q 1a tai trong nang mot lan 1am viéc can truc thap, tuc 1a trong luong cia mot ma
ciu trung binh. (tdn)

tnang = (Huha + h1)/Vnang 12 thoi gian nang vat cau (thung chira vira, cu kién cot thép
hay cop pha). (s)

tha = (Hnha + hi/vha 12 thoi gian ha vat cAu (thung chura vira, cAu kién ot thép hay
cdp pha). (s)

tdichuyén = lo/Vdichuyén 12 thoi gian di chuyén can tryc thap trén ray.

tquay = 0/(6Nquay ) 12 thoi gian quay tay can tir vi nang (ctra xa cia may tron, kho bai
gia cong cbp pha va cdt thép) dén vi tri ha (vi tri d6 bé tong, san don vat licu). (s)

tiamvsi = 11/Viamvsi 14 thoi gian thay d6i tAm voi (thoi gian di chuyén xe con trén canh
tay can). (s)

txa 12 thoi gian x4 hang ctia can truc thap (thoi gian trat bé tong vao khudn hay thoi

gian ha c4u kién c6p pha hodc cét thép). (s)
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tnap 1 thoi gian ldp mot mé cau vao can truc, bao gdm cac thoi gian: xa bé tong tir
may tron vao thing d6 bé téng, treo thung d6 vao moc céu. (s)

Vnang 12 van tdc nang cua can truc thap, dugce tra theo 1y lich may. (m/s)

Vha 1a van tdc ha cua can truc thap, dugc tra theo ly lich may. (m/s)

Vdichuyén 13 van tdc di chuyén can truc tu hanh hay tinh tién trén ray. (m/s)

Nquay 12 van tdc quay cua can tryc thap. (vong/phiit)

Viamvei 12 van toc di chuyén xe con trén canh tay can. (m/s)

kg 12 hé sb sir dung thoi gian.

kq 12 hé s6 st dung strc truc.

lo 12 quing dudng di chuyén can truc thap trén ray. Viéc tinh ning suit nén tinh
toan véi vi tri dimg cta can truc nam ¢ trung tAm nha (ddc biét 13 loai can truc chay trén
ray). Khi d6 quang duong di chuyén can tryc trén ray dén vi tri phuc vu xa nhét 13 nira
chiéu dai cua hé théng ray. lo = (Luha - 2Lbét ray)/2. Céc loai can truc thap ¢d dinh tai mét vi
tri mat bang thi 1o = 0. (m)

1, 1a quang dudng di chuyén xe con trén canh tay can ciia can truc thap, dé cu bé
tong tir may tron dén vi tri d6, cép pha va ¢t thép tir bii gia cong vao vi tri lap dat. Quing
duong nay béng hiéu sb gitra tam voi phuc vu tai vi tri xa nhét Ruax v6i tAm véi tai vi tri
nang (1 tim voi nho nhét trong cac tam véi dén cac vi tri dat may tron, kho bii gia cong
cdp pha hay c6t thép, khi can truc dimg ¢ trung tdm nha). (m)

o 1a goc quay tay can 16n nhat tir vi tri nang dén vi tri ha dé phuc vu dugc cho moi
diém cua miat bang cong trinh. Géc nay thuong duge 1ay bang goc hop béi vi tri tay can
thang goc véi cong trinh, khi can truc ndm & trung tim nha, v&i hudng tay can khi can truc
quay ra phia may tron hay kho bii gia cong cbp pha hoic cdt thép (1a goc quay 16n nhat

trong 3 goc quay can truc phuc vu cho cac cong tac cdp pha, cbt thép va bé tong).

Trong thuc té hoat ddng ciia cin truc, c6 thé ting ning suit van chuyén ciia
can truc bing cach dong thoi cing thuc hién nhiéu dong tac di dong ciia cic bd phan
can truc mdt hic (vi du nhu: dong thoi vira ning ma céu, vira quay tay cin, vira di
chuyén xe con va tinh tién cin truc trén ray). Tuy nhén khi thiét ké bién phap, phai
sir dung niing suit nhé nhit khi cac thao tic cin truc dwoc thuc hién doc 1ap va tuin
tu.

[stra] Tinh nang suat may bom bé téng va phéi hgp may bom véi xe bon van chuyén

[stra] Tinh toan khoi lwgrng cac cong tac cop pha, cot thép va bé tong
cho méi ting nha (dién hinh)

[stra] Phan chia phan khu thi cong bé tong

Viéc phan doan thi c6ng san swon toan khéi lan hrgt dwoc xic dinh theo

nhirng dieu Kkién sau:
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Kich thudc cia phan khu bé tong phai ddm bao cho viéc duc bé tong trong phan
khu duoc lién tuc, dam bao tinh toan khdi cua két cau, phu hop véi nang luc ciia may moc

(dac biét la cac may thi cong chu dao) va nhan lyc thi cong.

Lpk < (ki(To - Tek - Ta) V er/{h’)/Tck (1)

Trong do:

V 1a dung tich hiéu dung cua thung (khi ding can truc) hodc xe bon (khi dung may
bom bé t6ng) van chuyén vira bé tong d6 vao khudn

To 1a thoi gian bit dau ninh két cua vira bé téng, tinh tir khi vita bé tong ra khoi
tram tron. Thoi gian ndy phu thudc vao diéu kién thoi tiét moi truong d6 bé tong (nhiét do
moi trudng), mua he thi thoi gian nay ngan, mua dong thi dai, va thuong trong khoang
1,0-2,25 gior d6i v6i bé tong khong phu gia dung xi miang Poodclang (chinh 1a thoi gian
ngimg nghi cho phép khi d6 bé tong).

Tek 12 thoi gian chu ky van chuyén mot mé vita (1a luong vita van chuyén bang
thung hodc xe van chuyén bé tong), tir noi tron dén khi d6 vao khuon.

Ta 12 thoi gian dAm xong mot mach dam & vi tri tiép giap giita hai mé do.

8s = h 1a chiéu day trung binh quy d6i cta két cdu san hay san sudn bé tong toan
khéi, 8s = (Vs + Vaby/D4)/LB

Vs 1a tong khéi luong bé tong san ciia mdi tang (m?)

Vg 1a tong khdi luong bé tong dam ciia mdi tang (m?)

D 1a dinh mirc lao dong cho cong tac d6 bé tong san (m?/cong)

D4 1 dinh mirc lao dong cho cong tac d6 bé tong dam (m?*/cong)

L 1a chiéu dai nha (m)

B 14 chiéu rong nha (m)

ki 12 hé s6 van chuyén vira bé tong khong dong déu (hé sé day voi), ki = 0,9-0,95

Lok 1a kich thudc phan khu bé tong doc theo huéng d6 bé tong chinh (1a hudng
phat trién ctia hang cac mé d6 bé tong - hudng cua ludng bé tong), 1on nhat co thé dat
dugc ma van dam bao didu kién thi cong bé tong lién tuc.

Tong khdi lugng cong tic bé tong trong mot phan khu phai phi hop voi ning luc
thi cong cia may moc (dac bi¢t 1a cadc may thi cong chu dao) va nhan luc, lam viéc trong
mot ngay hodc ca lam viéc.

Qi = dsLpkBpk < Ntca (2)

Trong do:

Lok 12 kich thudc mat bang phan khu bé tong doc theo hudng do bé tong chinh,
hudng cta hang mé db.

Byk 12 kich thudc mit bang phan khu bé téng vudng goc voi huéng d6 bé tong
chinh.

8s 1a chiéu day trung binh quy dbi cta két cdu san hay san suon bé tong toan khdi
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Qi 1a tong khéi luong bé tong trong mot phan khu (phan doan), 16n nhit c6 thé ma
nang lyc thi cong ciia may moc chu dao dap ung dugc trong mot ca lam viéc.

NBTca la phﬁn nang suét hiéu dung cua may moc chi dao trong mot ca lam viéc,
chi phuc vu riéng cho cong tac bé tong. Khi d6 bé tong bang bom, thi né 1a nang suit hiéu
dung ciia may bom trong mét ca (¢ ddy mot mé bom 13 bang khéi lugng cia mot xe van
chuyén bé tong chuyén dung). Khi db bé tong bang can truc, thi n6 1 phan ning suit hiéu
dung cua cAn truc trong mdi ca lam viéc, ma dugc chia ra, chuyén phuc vu van chuyén vita
bé tong (Phan ning suat nay duogc tinh qua tich sb gita, hé s6 ty 1& quy dobi giira khdi
luong cong tac bé tong toan khdi cia mot ting nha so véi téng khoi luong cac cong tac
cp pha, cdt thép, bé tong cia mdi mot ting nha, nhin voi ning sudt ca hiéu dung cua can
truc Nea, vi can truc phai phuc vu hdn hop ca 3 cong tac 1 bé tong, cdt thép va cop pha).

Cac diéu kién (1) va (2) trén dugc xem xét voi gia thiét kich thudc mit san cong
trinh theo ca hai phuong mat bang 1a v han. Nhung thyc té kich thudc cong trinh 1a ¢
giéi han. Truong hop bé ngang nha B > By, thi kich thudc phan khu hoan toan duoc xac
dinh theo hai diéu kién trén, Lok va By lan lugt nam doc theo chiéu doc va chiéu ngang
nha, mdi phan khu c6 2 cach phai dé mach ngung: mot mach doc nha, mot mach ngang
nha. Trong trudng hop, bé ngang cia nha B < By vira duge chon theo diéu kién (2), thi
xoay huéng do chinh vudng goc lai, sao cho hudng ciia hang cac mé do chay song song
v6i bé ngang nha. Khi d6, c6 2 kha ning xay ra:

B > Ly, thi phai b tri thém mot mach ngimg doc nha (nhu khi B > Byk), va mdi ca
d6 bé tong (8 tiéng) c6 khoang 3-8 hang mé do.

B < Lk, thi lya chon Ly = B, moi phan khu chi ¢6 mot phia canh phai dé mach
ngimg, va luc nay kich thudc 16n nhét ciia phan khu doc theo chiéu dai nha lai 13 Byk max =
NiT1ca/(3sB).

Vi tri mach ngirng giita cic phan doan thi cong phai dam bao bd tri ding quy
pham thi cong (TCVN 4453:1995), tranh nhimng chd chiu lyc xung yéu cua két ciu san
suon bé tong toan khoi.

Mach ngimg theo phuong dtng trong san suon duoc dé nhu sau:
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&
Céc ving c6 thé bd tri mach nging ding, cit qua dim chinh (gach chéo do) va cét

qua dam phu (gach chéo xanh).

Khi hudéng d6 bé tong song song v4i dam phu, tirc mach nging cat qua dim phu,
thi mach nging c6 thé bd tri tai bat ky tiét dién nao ndm trong doan 1/3 chinh giita cia
nhip dam phu L, ddng thoi ciing 14 nhip ban theo phuwong dam phu Ly (nhip ban chinh 13
nhip dam phu). O cac vi tri nay luc ct trong c4 ban va dam phu déu nho.

Khi huéng d6 bé tong song song v6i dam chinh, tirc 1a mach ngimg cit qua dam
chinh, thi mach ngimng c6 thé bd tri tai bat ky tiét dién nao, ma: vira nam trong doan 1/2
chinh giita nhip dam chinh L., vira ndam trong doan 1/2 chinh gitra nhip ban theo phuong
dam chinh Ly, (nhip ban c6 thé khong tring véi nhip dam chinh). O céc vi tri nay Iyc cét
trong ca ban va dam chinh déu nhé. Tuy nhién, tiy theo mit bang két cAu ma ving dé
duoc mach ngimg trong truong hop ndy c6 thé khong co, va néu co thi mach nging lai cat
qua nhip 1am viéc chinh cua hé thong két cdu, cho nén can han ché dé mach nging kiéu
nay, hiy ¢ ging d6 bé tong song song dam phu dé mach ngimg cit qua dam phu.

Mach ngimg phai cdu tao thing dimg, vudng goc véi truc dam, va duge tao thanh
nho khuén mach ngung loai thanh ding.

Mach ngimng nam ngang trong hé dam lién san (san suon): Khi phai bd tri mach
ngimg theo phuwong ngang, thi mach ngimg thuong dugc dat & dam tai vi tri dudi nach
dam (noi tiép giap gitta dam voi san) khoang 20 - 30 mm. Trong trudng hop dam cao >
800 mm, néu duc bé tong lién tuc thi dé tranh sy co ngét ban dau cia vira bé tong, khi dd
bé tong tdi cach nach dam 20 - 30 mm, ta can phai tam nghi dé bé tong kip co ngét réi moi

6 tiép toi san, nhung ciing khong 1au qua thoi diém bt ddu ninh két cia bé tong. Do vay
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s& khong hinh thanh mach ngimg ndm ngang, viéc duc bé tong khong duoc coi 1a gian
doan.

Céac yéu cau k¥ thuat vé mach ngimg thi cong san sudn bé tong toan khdi trén,
dugc luat hoa & cac diéu 6.6.5 va 6.6.7 trong Tiéu chuan Viét Nam TCVN 4453:1995.
Diéu 6.6.7 néu rang:

Khi d6 bé tong tAm san co suon theo hudng song song véi dam phu thi mach
ngumng thi cong bé tri trong khoang 1/3 doan giita nhip ctia dam.

Khi d6 bé tong theo hudng song song v6i dam chinh thi mach ngimg thi cong bd
tri trong hai khoang giita ctia nhip dam va san (mdi khoang 1/4 nhip).

Ta1 day, kich thudc phan khu lai dugc han ché 1ai, mot cach chinh xac hon: mdi
phan khu nam lot giira cic vi tri mach ngimg dimg, véi khoang cach nhé hon cac kich
thudc da duge xac dinh theo diéu kién (1) va (2) & trén.

S6 lugng phan khu phai 13 ti thiéu, dé giam tdi da s6 lugng mach ngimg-noi két
céu bé tong toan khdi bi giam yéu.

Téng khéi lwong bé tong ciia cac phan khu c6 d6 chénh 1éch khong qua 25%, dam
bao ning luc thi cong ciia may moc va nhén luc 6n dinh.

Chiéu dai ctia mach ngimg phai b tri ngan nhat, d6 gap khuc ciia mach ngimg 1a
nho nhét.

Hinh dang cta cac phan doan phai dam bao 6n dinh trong giai doan thi cong, ngay

ca khi phan doan con ding riéng 1é.

Tuy nhién, néu sé hrong phan khu da 16n, tirc 12 16m hon sé diy chuyén
chuyén mén, thi c6 thé t6 chirc thi cong theo phwong phap té chirc thi cong day

chuyén.

2.3.2. Nhi*ng nguyén tac d6 bé tong
Nguyén tic I: Chiéu cao roi tu do cta vita bé tong khong dugc vuot qua
2,5m, dé bé tong khong bi phan ting. Khi d6 bé tong c6 chiéu cao 16n hon 2,5m, can sir
dung cac bién phap sau:
Dung 6ng voi voi (hién nay hay dung 1a dng cao su)
Dung méng nghiéng ( mang nghiéng nén duoc san xuat tir thép tim dé vira bé tong
d& trugt xudng)
Mé cira d6 bé tong
Nguyén tdc 2: D6 bé tong tir trén xudng. Pam bao nguyén tic niy dé nang

cao nang suat lao dong.
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Nguyén tac 3: D6 bé tong tir xa vé gan, nguyén tic nay dua ra nham dam
bao khi d6 bé tong khong di lai giy va cham va chn dong vao cac két ciu bé tong vira d6
xong.

Nguyén tic 4: Khi @6 bé tong cac khoi 16n, cac két cau c6 chiéu day 16n thi
phai d6 thanh nhiéu 16p. Chiéu day va dién tich mdi 16p duoc xac dinh dua vao ban kinh
anh hudéng va ning suit cia loai dam sir dung.

2.3.3. D6 bé tong cot, twong

Bé tong cdt co thé dugc van chuyén 1én cao béng may van thang, cAn truc
thap hoac may bom.

Trude khi d6 bé tong phai tudi nude vé sinh chan cot, néu cbp pha la g xé
phai tudi dAm nude. Sau khi bit ctra chan cot, d6 mot 10p vita xi mang cat ¢ mac bang
mac bé tong cot day 5cm dé chong 16 chan cot. Cot cd chiéu cao 16n hon 5m thi can chia
ra 1am cac dot d6 nhung vi tri mach ngimg phai hop 1y.

Khi d6 bé tong can chia thanh timg cum cot dé c6 thé luan chuyén cp pha
va bb tri song song, xen k& cac cong tac cop pha, cot thép va bé tong. Bé tong dugc d6
ting 16p c6 d6 day thich hop, sau khi ddm xong d6 16p tiép theo.

Néu véan chuyén vita bang van thing can luu y:

- D6 tir xa vé vi tri dat may van thing

- X4c dinh tuyén van chuyén bé tong trén san, 1at van lam duong cho xe cai
tién va xe cut kit.

- Sau khi d6 va dam bé tong dén cira, bit ctra r6i d6 dot tiép theo

- San cong tac thi cong bé tong cdt thuong sir dung gido xay trat kim loai
¢6 tdm san dinh hinh. Néu béc gido cao tir hai dot trd 1én phai co bién phap 6n dinh chéc
chan.

Néu st dung can truc hodc may bom can luu y:

- D6 bé tong ting cum cot tir mot ddu cong trinh tién vé phia dau con lai
cua cong trinh.

- Str dung thung chira c6 éng voi voi cao su va co cau diéu chinh cira xa bé
tong.

- Khéi lugng bé tong khi sit dung bom cho mot dot dd khong nén nhoé hon
30m?. Hét stc luu ¥ téc d6 bom vira bé tong dé khong 1am hu hong cdp pha.

- Tuong hodc 15i thang c6 mit bang chay dai hodc khép kin trudc khi d6 bé
tong phai bac du san cong tac cho mot dot d6 dé nang cao nang suat do bé tong.

- Tuong c6 chiéu day nho hon 15cm nén d6 lién tuc trong timg doan ¢
chiéu cao 1,5m.Tuong cao hon 3m nén chia 1am nhiéu dot do bé tong, mdi dot khoang
70cm va phai ciu tao mach ngimg thi cong hop 1y. Khi d6 bé tong phai dé vira bé tong roi

vao gitra hai mat cop pha tranh dé d4 vang ra hai bén.
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2.3.4. D6 bé tong dam san

Lwa chon phuong an d6 bé tong dam san phu thudc vao khdi lugng bé tong va cac
diéu kién cta don vi thi cong, trinh d¢ xay dung cua khu vuc. Vita bé tong cod thé duoc
van chuyén 1én cao va dén vi tri d6 béng xe cai tién, xe cht kit, can truc thap hodc may
bom.

Khi van chuyén vita tha céng can luu ¥ lam d san cong tac cho xe di va vé may
van thing, san cong tac khong ty vao ct thép.

Néu van chuyén vita bang cin truc thap, phai ha ben xudng cach mat san tir 20 dén
30cm mdi mé cura xa vira.

Néu str dung may bom phai ndi dng dan dén vi tri xa nhit va ngit dan khi dd, éng
dan vira ké cach mat c6t thép 20cm, tuyét doi khong dé dng dan vira ké vao cot thép.

D6 bé tong dam san tir ddu nay dén dau kia cta cong trinh . Dién tich dai d6 san

xac dinh theo cong thuc:

Q(tl _tz)k
h

F < (12.3)

Trong do :
Q - Luong bé tong co thé cung cap (m*/h)
F - Dién tich mot dai do
t| - Thoi gian bit ddu ninh két cta vita bé tong (h)
t2 - Thoi gian van chuyén vita bé tong (h)
k - Hé s6 van chuyén vira khong dong déu
h - Chiéu day san

- D6 bé tong dam co thé tir mot dau lai hodc tir hai dau vao. Néu dam co
kich thudc 16n phai d6 timg 16p.

- Néu thi cong cot, dam, san cung mot dot thi: Sau khi dd bé tong cOt phai
cho tir mot dén hai gio cho bé tong co ngdt ban dau xong méi d6 bé tong dam san.

Phuong phép 1am phang va dam bao d6 day san:

Can ctr vao cbt duge danh trén thép cho cot dé xéac dinh bé mat bé tong san
khi d6 xong. Sau khi trit bé tong, dung xéng, cudc san bé tong cho déu, tiép dén dung
thudc can phang, sau d6 dim bé tong, cudi cung ding ban xoa hodc cac dung cu chuyén
dung xoa nhin mit bé tong.

2.3.5. Pam bé téng

Ban chét ciia ¢dam bé tong 1a truyén rung dong tir ddm vao cac hat va nudc
trong vira bé tong. Muc dich ctua dam 1a 1am cho bé tong déng nhét, dic, chic, tao diéu
kién tot cho bé tong bam chic vao cbt thép, ¢ hai phuong phap dam bé tong 1a dam thu
cdng va co gidi.
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a) Bam thu cong
Pam thu cong chi st dung khi khong c6 ddm may, ¢ nhimng cong trinh it
quan trong, khdi luong bé tong it. PAm thii cong cho chat lwong bé tong kém hon dam
may, dam thu cong chi dugc st dung cho vira bé tong c6 do sut > 6¢cm. Mubn chat luong
bé tong tuong dwong dam may, can ting 10 dén 15% lugng xi mang.
Dung cu dam bé tong thu cong la xa beng nhon dau, thép tron tron, bua nho, dam
gang, dam sit nang tir 6 dén 10kg.
b) Pam co gidi
Pam co gidi cho chit luong bé tong tot, ning suét cao, giam lao dong thu
cong trén cong trudng vi vy can triét dé st dung ddm mady. Cac loai ddm duoc st dung
trong thi cong bé tong la:
- Pam chan dong trong (dam dui)
- Pam chin dong ngoai (dam canh)
- PAm mit (dam ban)
b.1. Pam chan dong trong (Pam dui)
Pam dui gdm cac bd phan chinh 1a: Pong co, voi ddm va chay dam (Hinh
12.9) chay dam co chiéu dai tir 40 ¢én 50cm, duong kinh chay tir 30 - 40mm.

1

3

Hinh 12.9 - Dam dui
1- Moto  2- Voidam 3 - Chay dam
Pam dui duoc sir dung thich hop khi dam bé tong khdi 16n, bé tong
dé, dai mong, bé tong dam, tuong. Khi sir dung dam dui can luu v
- Néu bé tong d6 nhiéu 16p thi ddm 16p sau phai cam xudng 16p
trude tir 5 dén 10cm.
- Chiéu day 16p bé tong d6 khong 16n hon 3/4 chiéu dai ciia chay dam.
- Thoi gian dAm & mot vi tri tir 15 dén 60 giay.
- Cho dam lam viéc trude khi ha chay tir tir vao bé tong, rit chay tir tir ra
khoi bé tong rdi moi tat may.
- Khoang cach giita 2 vi tri ¢dam thuong lay tir 1 dén 1,5 ban kinh tac dung
ctia dam.
- Khoang céach tir vi tri ddm dén mit cdp pha la:
2d<11£0,510
- Khoang cach tir vi tri ddm cudi cing dén vi tri s& d6 bé tong tiép theo la:
L>2r, (Hinh 12.10a,b).
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Trong do : d - Puong kinh cua dam dui.

o - Ban kinh anh huong cua dam.

S T £ C
: ‘ /—i o o
\ ‘i\ \7 ) ) )

a) b)
Hinh 12.10a,b - Vi tri ciia dam bé tong khi dung dam dui
a) Mat cat; b) Mat béng b tri dat dam; 1 - Cép pha; 2 - Pam dui; 3 - Lop
bé tong dang d6; 4 - Lop bé tong db trudce ; 5 - Ban kinh anh huong ctia dam ; 6- Pham vi
dam.

- Tinh nang suét ciia may dam:
Ning suat 1y thuyét ctia ddm dugc tinh theo cong thirc:

P= 2rf5ﬂ(m3 [h)  (12.4)

1 2
Trong do:
Io : Ban kinh anh huéng ctia dam
& : Chiéu day 16p bé tong can dam
t; : Thoi gian dam tai mot vi tri
to : Thoi gian di chuyén dam tir vi tri ndy sang vi tri khac (thuong ldy
xép xi 10 giy)
Ning suét thuc ciia dam 1a:
P;=KP (12.5)
K : hé sd hitu ich (thudng lay tir 0,6 dén 0,8)
b.2. PAm mat (Pam ban)
DPam ban gém cic bd phan 1a: M6 to gan chit trén ban dam va day kéo
(Hinh 12.11)
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Hinh 12.11- Dam mt
1- M6 to 2- Ban dam 3- Day kéo
Dam mit st dung thich hop trong thi cong bé tong cac ban phang nhu: San,
dudng bang, san, dudng. Chiéu day t6i wu cua két cau khi st dung ddm ban tir 6 dén 20m.

| 5
1 | 3 L
| ™
________ _!. I ——
I
I
2 | 4
|
L 3-5cm
Hinh 12.12
Ning suét 1y thuyét ciia dam ban co thé tich theo cong thirc:
3600
P=F§ (m*/h)y  (12.6)
1 +1,
Trong do:

F: Dién tich ddm bé tong ~ (m?)
8: Chiéu day ctia 16p bé tong dam (m)
t1, t2: Nhur trong cong thire cia dam dui
Ning suat thuc ctia ddm mit tinh theo
P.=K.P (m*/h) (12.7)

b.3. Pam chan dong ngoai (Pam canh)

DPam chan dong ngoai sir dung ddm nhing két ciu mong, dam dugc gan vao mit
ngoai cp pha. Pam truyén rung dong vao bé tong qua cdp pha, vi vay cdp pha phai duoc
thiét ké dam bao do viing chic can thiét .

2.3.6.Bao duwdng bé tong

a) Ban chét ciia bao dudng bé tong

Qua trinh dong cimg cua vira bé tong chii yéu duoc thuc hién boi tac dung
thuy hoa xi ming. Tac dung thuy hoa nay chi duoc tién hanh ¢ nhiét d6 va do am thich
hop. Bao dudng bé tong chinh 1a 1am thoa mén diéu kién dé phan tng thuy hoa duoc thyc
hién.
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b) Thoi gian va phuong phap bao dudng bé tong
Bao dudng bé tong phai dam bao bé mit bé tong ludn ludn wét. Thoi gian
bao dudng can thiét khong duoc nho hon céc tri sé trong bang 12.6 (TCVN 4453 - 95).
Bang 12.6 Thoi gian bao dudng 4m

Ving M Théang R"™  BD T“BD
khi hau ua % R28 ngay dém
H IV-IX 50-55 3
Vung | ¢
A b X -1 40 - 50 4
ong
K II-vil 55-60 4
Vung | ho
B M| VII - 1 35-40 2
ua
K XII -1V 70 6
Vung | ho
C M| V- XI 30 1
ua
Trong do:
R"BD : Cuong do bao dudng t6i han
T*BD : Thoi gian bao dudng can thiét
Ving A : Tir Dién chau ra Bic
Vung B : Phia d6ng Truong Son va tir dién chau dén Thuan
Hai
Vung C : Tay nguyén va Nam Bo

Béo dudng bé tong trén cong truong bang cach tudi nude sach vao bé mit
ctia khoi bé tong. Lan tudi nudc dau tién thuc hién sau khi d bé tong tir 4 dén 6 gid tuy
theo nhiét do ngoai troi. Poi véi cac két cau phang nén dung bao tai hay rom am che phu
1én bé mit bé tong khi bao dudng . Tuyét ddi khong dugc bé tong tring mit.

Trong nha may san xuét két cau bé tong ngudi ta con ding nude nong hodc
bao dudng bé tong trong hoi nudc noéng & 4p suit cao dé bé tong mau dat cudng do yéu
cau.

2.3.7.Théo d& cép pha

a) Cac yéu cau khi thao d& cop pha

Théo d& cbp pha c6 anh huong tryc tiép dén toc do thi cong cong trinh, dén gia
thanh xdy dung va chit lugng ciia bé tong vi vay thdo d& cdp pha phai tudn theo cac yéu
cau sau:
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CAu kién lip sau thi thao trudce, lap trude thi thdo sau. Thao d& cac két cAu khong
hodc chiu luc it, sau d6 m&i thao d& dén céac két cau chiu luc.

Théo cbp pha, da gido theo mot trinh ty sao cho phan con lai vin dam bao
6n dinh.

Thao cdp pha phai chu ¥ dén viée sir dung lai cbp pha.

b) Cac yéu t6 quan hé dén thoi gian thio d& cbp pha

1. Nhiét do:

Su phat trién cuong do cua bé tong phu thudc vao nhiét do: ¢ nhi¢t do cao bé tong
phat trién cuong do nhanh hon, ¢ nhiét do thép bé tong phat trién cuong do cham hon, vi
thé thoi gian thao d& cdp pha ¢ diéu kién nhiét do khac nhau 1a khac nhau.

2. Méc xi mang va luong nudc dung trong vira bé tong:

Thoi gian dong cliing cua bé tong phu thudc vao méc xi mang va lugng
nude dung trong vira bé tong. Khi ding xi miang méc cao, lugng nudc it thi cé thé duoc
thao d& cop pha sém hon.

3. Tinh hinh chiu tai trong cua két cAu:

Cop pha c6 thé 13 loai chiu luc hodc khong chiu luc (cdp pha day dam, day san 1a
c¢dp pha chiu luc, cdp pha thanh dam, cp pha cot 1 cdp pha khong chiu luc) vi vay thoi
gian thao timg loai cp pha la khac nhau.

4. Thé tich va chiéu dai nhip:

Két cau bé tong c6 thé tich nho, chiéu dai nhip nhé c6 thé duoc thdo sém
hon so v6i két cdu c6 thé tich 16n va chiéu dai nhip 16n.

5. St dung phu gia trong bé tong:

Khi sir dung mot sd loai phu gia s& 1am cho bé tong phat trién cuong do
nhanh hon vi vay thoi gian cho phép théao cdp pha va cay chdng s& som hon. Nhimng yéu td
trén c¢6 anh huong truc tiép & nhitng mtrc do khac nhau dén thoi gian thdo d& cbp pha, vi
vay thao d& cbp pha phai cin cr vao cac diéu kién thuc té tai hién trudng va kiém tra bang
viéc ép mau thi nghiém.

12.11.3. Mot s6 qui dinh vé thao d& cbp pha, cay chong (TCVN-4453-95).

1. Cop pha da gigo chi dugc do khi bé tong dat cudng do can thiét dé két ciu chiu
duogc trong lugng ban than va céc tai trong tac dong khac trong giai doan thi cong sau.

Khi thao d& cdp pha da gido, can tranh khong gay Gmg suat dot ngot hodc va cham
manh 1am hu hai dén két ciu bé tong.

2. Cac bd phan cdp pha da giao khong con chiu luc sau khi bé tong dd dong rin
(nhu cbp pha thanh bén cua dam, cot, tudng) co thé duoc thao d& khi bé tong dat cudng do
trén 50 daN/cm?...

3. Pi voi cép pha da giao chiu lyc cia cac két cAu (day dam, san, cot chéng), néu
khong c6 cac chi dan dic biét cua thiét ké thi dugc thdo do khi bé tong dat cac gia tri
cuong do ghi trong bang 12.7.
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4. Cac két cdu 6 vang, cong x0n, sé nd chi dugc théao cot chdng va cdp pha day khi
cudng do bé tong dat du mac thiét ké va da co ddi trong chdng lat.

5. Khi thao d& cdp pha da gido ¢ cac tim san d6 bé tong toan khéi cia nha nhidu
tang nén thyc hién nhu sau:

- Giit lai toan bd gido va cot chéng ¢ tAm san ndm ké dudi tAm san sip do bé tong;

- Thao d& timg bd phan cot chdng cbp pha cua tim san phia dudi nita va giit lai cac
cot chéng "an toan" cach nhau 3m dudi cac dam, san cé nhip 16n hon 4m.

6. D6i voi cac cong trinh xay dung trong khu vuc c6 dong dat va dbi vai cac cong
trinh déc biét, tri s6 cuong do bé tong can dat dé thao d& cép pha chiu lyc do thiét ké qui
dinh.

7. Viéc chat tai timg phan 1én két cdu sau khi thao d& cbp pha da gido can duoc
tinh toan theo cuong do bé tong da dat, loai két cAu va cac dic trung vé tai trong dé tranh
cac vét nat va cac hu hong khac ddi véi két cau.

8. Viéc chit toan b tai trong 1én cac két cAu d3 thao d& cép pha da gido chi dugc
thuc hién khi bé tong da dat cudng do thiét ké.

Bang 12.7 - Cuong d6 bé tong tdi thiéu dé thao d& cdp pha da gido chiu luc (%
R28) khi chua chat tai

Thoi gian bé tong dat
Cudng do bé tong | cuong do dé thao cbp pha & cac

Loai két cdu | t6i thiéu can dat dé thio | mua va vung khi hau bao dudng
cop pha , %R28 bé tong theo TCVN 5592 - 1991,
ngay
Ban, dam, vom
c6 khau d6 nho hon 50 7
2m
Ban, dam, vom
c6 khau d tir 2 - 8m 70 10
Ban, dam, vom
c6 khau d6 16n hon 90 23

8m

Cha thich:
1- Céc tri sd ghi trong bang chua xét dén anh hudng cia phu gia.
2- Béi voi cac két cau c6 khau d6 nho hon 2m, cudng d6 tdi thiéu cia bé
tong dat dé thao cbp pha 1a 50%R28 nhung khong dugc nho hon 80daN/cm?.
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Thao cdp pha mai vom, phéu chira bt dau tir cac cot chdng & trong tim két
cAu, thao dan tir trung tAm ra ngoai.

B. Chéng dinh cho cp pha.

Tudi tho cta cdp pha, chit lwong bé mit két cdu bé tong va ning suit thdo d& phu
thudc rat dang ké vao chét luong cia chat chdng dinh. Kinh nghiém cho thdy, trong nhitng
diéu kién nhu nhau, néu khong chéng dinh cho cbp pha thi s6 1an sir dung cbp pha s& kém
hon khi ¢6 chong dinh tir 1,5 dén 2 1an. Mat khac khi khong chdng dinh, thio cbp pha hét
strc kho khin, nang suit thip va bé mit bé tong d& st mé.

Trinh tu thi cong 16p chdng dinh nhu sau: Cép pha sau khi thao ra phai
dugc vé sinh sach s&. Vi nhitng c¢bp pha kin nhu cot, tuong, ddm.v.v... chat chdng dinh
dugc phu 1én bé miat cbp pha trude khi lip dung vao két ciu. Voi cdp pha san, phu 16p
chéng dinh truéc khi 1ap dung cbt thép. Chét chdng dinh duoc quét thu cong hay phun
bang may tao mot 16p mong phu kin va déu trén mit cdp pha. Tuyét d6i khong dé chat

chéng dinh bam vao ct thép.

6. SAN BE TONG DU NG LUC
[&Khai niém

San bé tong tmg luyc trudc thwong 1a san khong dim (san phang) va sir dung

loai két ciu bé tong uing hrce trudc.

Hién nay hé thong du ng lwe ¢é nhiéu loai ( s¢i don, da s¢i, c6 bom vira hay
khong c6 bom vira) v6i cac d9 linh dong trong lip dit va thi cong khac nhau.

Théng thwong dung loai cap c¢6 vé boc voi dwong kinh 15,24mm hoéc 16m hon
v6i s6 lwong va dwong kinh theo tinh todn ciia cic nha thiét ké. San vng luc truée
cing sau thwong st dung 2 loai cap bam dinh hodc khong bam dinh. Cap bam dinh
thwong dwoe sit dung chi yéu ¢ Uc con & My va Anh thi chii yéu dung cip khong

bam dinh.
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http://vi.ketcau.wikia.com/wiki/Thi_c%C3%B4ng
http://vi.ketcau.wikia.com/wiki/Thi%E1%BA%BFt_k%E1%BA%BF
http://vi.ketcau.wikia.com/wiki/S%C3%A0n_%E1%BB%A9ng_l%E1%BB%B1c_tr%C6%B0%E1%BB%9Bc
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Cép tng lyc trudce san trén may tinh va thi cong

Ung dung

San ung luc trude c6 kha nang vugt nhip 1én téi 20m, nhung chi hiéu qua
trong nhip tir 8-12m, kinh té nhat 1a nhip 9m. Nhip trung binh pho bién 1a 10-12m,
tuy nhién c6 thé két hgp véi dim ban dw ing hwe v6i nhip 16 hay 20m... Nhip 16m hon
lwgng thép dung cang lom.

Véi nhip khoang 8-9m thi ding san tdm phang, can cha ¥ dén choc thung.

V6i nhip khoang 10m thi ding san phing véi tim mil, can chi y kiém soat vong.

Véi nhip tir 12m tr¢ 1én chi nén dung véi dam bet (dai san - slab band) nhung tiéu
chuin gi6i han 13 mat do dit thanh thép. Dam bet h<2t véi t 1a chiéu day san. Bé rong cta
dam bet b>3h. Khi dung dam bet, viéc chon chiéu day san dua trén ti sb nhip-trén-chiéu
cao, 1a dya trén chiéu dai ciia nhip ngin hon. (Nhip ngén tinh tir tim téi tim chir khong
dung khoang cach thong thuy tinh tir mép cta dam bet bai d6 climg ctia dam bet khong du
dé co6 thé xem nhu mot dam). [
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Bén vé cap cang san bé tong ing luc trudce

Flat Slablf"fFlonr prior to concreting
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San bé tong tng luc trudc véi rét it cot thép thudong

Ngoai viéc dit ¢t thép chi dong (ing e trweéc) theo quy dao cap cing trude
thong thwong 1a parabol, cin phai dit thém cot thép bi dong (cot thép thwong). Tuy
nhién c6 thé thiét ké dé cé thé dat rat it cot thép thuong.
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Théong thwong, véi cap bam dinh (bonded tendon), khoang cach tdi da la 10
lan chiéu day san cho san 2 phwong va 8 lin chiéu day san cho san mdt phuwong
(phwong con lai khong quy dinh, thwong 1am sao dim bao P/A -Tiéu chuan My ACI
318-05, muc 18.12.4. Pdi khi khoang cich 16n hon ddi chut dwoe sir dung néu san

chiu duge tai ap dung.?!

Mot sb cong trinh g dung tai Viét Nam

San khong dam bé tong ung suit truéc hién tai dwoe sir dung rong rii tai cac

nuoéc trong khu vuee nhue Hongkong, Thailand, Indonesia, Malaysia, Singapore...

Viéc thi cong san uing lwe truée tai Viét Nam trong két cAu nha nhiéu tang thi
di c6 nhiéu, dién hinh nhw toa nha 63 Ly Thai t6 (nhip 11m), E-town (nhip 13.2m),
thap doi Vincom(nhip 10m), TT Thwong mai Thanh tri (nhip 13.2m)Vincom, tru sé
Viettel s6 1 Giang Vin Minh(nhip 8.5m), toa nha 27 ting tai 25 Lang Hal, t6 hop
vin phong két hop nha ¢ chit lwong cao & Huynh Thiic Khang... va nhiéu cong trinh
hién dang thi cong tai Ha Noi.

Cong nghé thi cong san wng luc ciing da dwge ap dung tai Viét Nam tir kha
lau do vién KHCN thwe hién lin diu tai thw vién trwong PH Quéc Gia HN (7
tang).14!

Cac uvu diém

Ha Noi, Thanh phé H6 Chi Minh va cic thanh phé khac trong nhirng nim
qua di cé nhirng buwée dot pha trong viée xiy dung cic khu chung cw cao ting va
nha lam viéc. Trong cong trinh xay dung din dung va cong nghiép, san nha la bo
phén chiém ty 1¢ 16n, chiu lwc phirc tap va cé cAu tao rat da dang. Khi cong trinh it
ting thi gia thanh chi phi cho san chiém mot ty 1¢ 16n. Poi véi nha nhiéu tang, do
cong trinh chiu lre ngang ciing nhwr tai trong ban than két cdu 16m Ién chi phi cho cc
bd phan chiu lwc ngang ciing nhu tai trong ban than két cAu 16m 1&n chi phi cho cac
b phén chiu lwc ngang ciing nhw tii trong ban than két cAu 16n nén chi phi cho cac
b phén chiu lwc ngang ciing nhw cdt, twong sé ting song chi phi cho san vin chiém
ty 18 cao. S& di nhwr vy la do san c6 tic dong true tiép dén cic bd phan chiu lwce khic
nhw cdt, dam, twong. San ciing c6 anh hwéng dén chiéu cao ting, dén khoi lwong trat,
op lat. Theo con sb thong ké ciia cong ty VSL thi véi cong trinh cao khoing 40 ting,
trong lwgng san chiém dén 50% trong lwgng toan cong trinh. Do viy, viée nghién ciru
dé giam nhe trong hrgng san sé c6 y nghia rit quan trong.
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Do san nha chiém mét vi tri quan trong nhw viy nén & cic nwée phat trién da
sit dung nhiéu loai san bé téng cot thép ing lwc truée do cé nhirng wu diém ma san
bé tdng cdt thép thwong khong cé dwgc. Do la:

Ngoai cic uu diém cua bé tdéng wng Iwe trude thi hé san c6 mot vu diém 1a cho
phép co ty 18/ chiéu cao 16n hon (chiéu cao ting nhé hon). Chiéu cao tang phu thudc vao
hé két cAu c6 dam hay khong c6 dam. Néu hé két ciu san khong c6 dam véi bude cot 16n
thi chidu cao ting c6 thé giam va tinh linh hoat ciia khong gian ¢ trong cac cin ho ciing
nhu phong lam viéc s€ cao hon nhiéu so véi nha ¢6 bude cot bé hodc nha ¢d bude cot 16n
nhung lai ¢6 dim. Dic biét 13 nhimg nha co str dung hé thdng diéu hoa khong khi trung
tam thi giai phap san khong dim lai rat tién loi. Viéc td chirc khong gian ¢ va lam viéc
tinh linh hoat (c6 thé thay ddi trong twong lai).

Pé khic phuc yéu td d6 vong dbi véi ban san khong didm véi bude cot 16n, bién
phap hiéu qua nhét 1a ding bé tong dy tng luc. Hién nay, cong nghé kéo cang bé tong dy
ung luc da trién khai tuong ddi manh, dic biét trong linh vuc cau duong.

Véi 1 nhip 16n, san bé tong wng lwe trude can it bé tong hon.

Néu phan 16n tai trong do cot thép tmg luc trude chiu, cbt thép khong ung luc
trude co thé dugc don gian hod va tiéu chuin ho4 & mirc d6 cao. Hon nita, vat liéu can
cau lap giam do trong luong thép (khong tmg luc trude va tng luc trude) va bé téng nho
hon so v&i san bé tong cot thép.

San bé tong vng lue trwée khi cho phép thao céppha sém hon.

Viée lap rap cac céu kién duc sin bang bé téng ung luc trudc tranh duge cac lién
két phuc tap cta cac thanh c6t thép, do dé giam dang ké thoi gian 1ap dung...San nha xay
dung nhanh thi viéc hoan thién c6 thé két thiic sém, dua cong trinh vao khai thac sém.
Thong thudng véi miat bang san mot tang tir 1.000-2.000m2 thi cir 10 ngay c6 thé thi cong
xong.

C6 thé duoc ap dung dong thoi véi cac cong nghé khac dé tang tién do ( Cop pha
leo, cOp pha ban, cit ndi thép, cdp pha vach dinh hinh...)

Theo sy tong két clia ciac nha khoa hoc, loai nha nay c¢é hi¢u qua kinh té véi

chiéu cao tir 9 dén 30 ting
Cic nhuoc diém Edit:

Thi cdng can don vi c¢6 kinh nghiém

Mac bé tong cao hon

Tinh toan phtrc tap hon

Véi cong trinh cao ting, néu sir dung phuong an san tng lue trude thi két qua
tinh toan cho thiy d6 cting clia cong trinh nho hon bé téng tng luc truée dam san thong

thuong, do d6 chuyén vi dinh cong trinh 13 diéu can luu y dé dam bao quy pham; qua
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trinh tinh toan phan san. Dé khic phuc diéu ndy, nén bd tri xung quanh mit bang san 1a hé
dam bo, ¢ tac dung neo cap tot va ting cimg, chéng xoin cho cong trinh bing nhiéu bién
phép, vi du: st dung cot dang vach thay vi cot vudng, s€ chiu cit va chiu luc ngang
phuong chinh tt hon.

Khi trong san c6 chuyén vi, ing suét trong cap tng luc trudc (dic biét trong
truong hop st dung cap khong dinh két thuong duoc ap dung tai cac cong trinh tai Viét
Nam) s& thay d6i, ma sy thay doi nay chi dugc xét dén trong phan tinh toan hao tng suét
(hé s6 kinh nghiém khong cu thé dbi véi nha nhiéu ting chyén vi ngang 16n). Ngoai ra con
can ké dén anh hudng cua chuyén vi dinh cot, cia ddm quanh chu vi (néu c6)... Nhu vay
chuyén vi ngang 16n s& anh huong dén két qua thiét ké cap tng luc trude trong san. 15!

San khong dam (c6 kha ning chiu choc thung kém) thong thudng chi dung &
nhimng noi ¢6 nhip san theo 2 phwong gan bang nhau, tai trong nho. O Uc, ngudi ta ding
phé bién nhét & cac bii dau xe nhiéu tﬁng - hoat tai = 2.5~3 kPa. Nhip san it khi vuot qua
8.4m, vi néu nhip qua 16n thi s& khong kinh té bang flat slab + band beam (san va dam
ban). San phiang khong c6 mil cot, (tiéng anh 1a flat plate), dd dugc xay nhiéu & nudc
ngoai. v4i loai két cau ndy, noi xung yéu nhat 13 néi dau cot lién két vao san. tai vi tri nay,
vai tro ciia c6t thép chdng choc thing (punching shear reinforcement) 14 rit quan trong.

Nhiéu don vi thi cong ¢ Viét Nam chua quen cach cAu tao cua san phrfmg khong mii cdt.

Ghi chii: & mot sb nudce cé nguy co dong dat cao dang din khong thiét ké, thi cong nha cao ting sir dung san tmg lyc trude
nira. V&i mot sé chu déu tw Dai Loan, ho nhat quyét tir chéi sir dung san tmg luc trudce trong cong trinh ciia ho, nguyén nhén 14 san tmg
luc trude khong cing (theo phuong ngang khi chiu tai trong ngang) nhu san thuong, céng tac bao dudng kho, san Gmg luc trude thuong
di kém v6i kha ning cho khéng gian rong 16m, budc cot xa hon nén d¢ clng ngang tai timg ting nha yéu hon. Thuong thi ¢ nha dan
dung: ¢6 ting 1 & 2 tréng dé 1am gara hay siéu thi, ting trén dwoc xdy tudng chén hay tudong bé téng ngan chia nén ting 1 & 2 trd thanh
ting yéu trong tng thé toa nha, khi xay ra dong dit hay bi sdp & ting 1 chir cac ting trén khong viée gi ca. Hién & Dai Loan khéng ai

ding san g luc trudce nita (c6 thé ho 6 nhiéu cong trinh gap sw ¢ khi c6 dong dat).

So sanh gitra san bé tong ung lyc trude va san bé tong thuong Edit

, . L Phuong 4n bé tong du
Phuong an BTCT thuong c6 dam )
ung luc

U - Thi congdon gian hon - Tao duogc tran dep

diém o . - Chiéu cao ting dwgc
- Mac bé tong thap hon . e . ;
nang cao boi khong bi han ché

- Tinh toan don gian hon dim
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-BBC - P bén cong trinh cao,
vi mac bé tong cao, thép cudng
d¢ cao kéo cang va khong cho
phép co6 vét nit

- Khéng phai 1am tran
- Thi cong nhanh

- Khong gian sir dung
linh hoat

Nhuoc - Chiéu cao t?mg s& bi han ché
diém - DPac biét v6i nhirng phong rong
100- 150m2 thi chiéu cao ting 3,6m, dam
cao 70cm thi thong thuy chi con 2,9m, - Thi cong can don vi ¢6
thip qua kinh nghiém

- D0 bén cong trinh khong cao do _ MAc bé tong cao hon
¢6 sw xuat hién vét nirt dan téi sy An mon

thép nhanh - Tinh toan phtrc tap hon

- Trin c6 dam nén phai lam tran
- Thoi gian thi cong 1au hon
Doi vdi san khong dam BTCT thi cdc nhwoce diém so véi san du ung luc hau nhw dwoc khdc phuc.
Edit
-Chiéu cao thong thuy giira sain phang BTCT va san BTDUL la nhw nhau vi
chiéu day san c6 thé chon gidng nhau. san phing BTCT ciing khong cin phai déng
tran, thi cong nhanh hon vi khong ton thoi gian cing cap. P§ bén cong trinh ciing
khong kém san BTDUL vi thiét ké ding quy pham. d vong ciia sain BTCT sé cao
hon san BTDUL nhung c6 thé khic phuc bing cach tao dd vong trude khi do san.
Nén két ludn 1a san BTCT vin la giai phap tot
Trinh tw thi cong:
- Lap dung cop pha san
- Lap dung cdt thép san
- Dai cap
- P6 bé tong mac cao
- Kéo cap
- Bom bé tong vao
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Céac buwoc duwoc thure hién nhw sau:

San tng luc thi qué trinh thi céng ciing gan nhw san BTCT thudng, né chi khac & ché b tri
céc bé cap va thi cong céng cép sau khi BT da dat cuong do thiét ké ma théi, nhung
nhin chung né cing twong tw nhw khi thi céng san BTCT binh thuong!

C6 thé nhan thdy mét diém rét ro la san tng luc khéc san thuwong & ché la né khéng cé
dam, chinh nho wu diém nay ma no tao cho ching ta khong gian théng thoang, thuan

loi rat nhleu trong v:ec bo tri he thong ch/eu sang, tao net tham my cho trén nha.
i S 3 ' "8 =

Ngoai viéc bé tri cot thép nhuw trong san BTCT théng thuong, san (ng luc con duoc bd
tri thém céc bo cap (mau tréng), théng thuong trong méi bé cép ¢ khodng 5 soi cép,
céc soi cap ndy duoc nhdp hoan toan & nwéc ngoai vé, méi soi duoc bén tir 7 soi cép
(nhitng diéu ma minh néi & déy la & cong trinh ma minh xem, con céc céng trinh khac
thi c6 thé khong hoan toan giong timng chi tiét nhw vay). Céc ban hdy xem hinh sau thi

a

sé ro cau tao cua mot Soi cap:

70



= .

Céc bo cap duoc dét theo thd cang cua mément, vj tri cac méi néi cta bé cép phai
duoc quan keo that ky lubng, dé sau nay khi do BT khéng bj BT chay vao lam tac ong,
néu tac oOng Sé gay kho khdn trong viéc phun vita sau nay.

Sau khi bé tri cbt thép va bé cép xong thi tién hanh dé BT binh thuong, sau khi BT dat
cuong do quy dinh, théng thuong khodng 7 ngay thi bat déu tién hanh gén ném kich
dau — | ~cép.

= ey BT = Ay ¥
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Chinh nh¢ céc chét ném nay ma khi cdng cép, kéo cép ra, cap sé bi gil¥ luén & bén

bén

ngoai, khéng thé tut vao

trong duorc.
v

Sau d6 thi bat dau tién hanh cang cap, thiét bj cang cap that ra la mét kich thiy luc,

duoc dat ngay dau cap...
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..va mot - may theo

doi . ap lwe kéo ép.

Sau khi cang cap xong thi bat dau bom vira, vira bom vao gom xi mang tron véi vai loai
phu gia, trong do chu yéu la phu gia trvong no. Cac ban c6 thé thay ré hinh minh chup,
vita bom dau nay va tran Ién & déu bén kia, sau khi thay vira tran 1én déu bén kia thi
nquoi ta dung tdi ni I6ng dong chen vao bit 16, thé Ia bo cép clia ching ta da dwgc bom
day vira Xi méng roi day!
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Con day la tinh huong bom vita gap st co tac ong, khi tac ong thi vira sé khong bom
qua t6i dau bén kia dwoc, cho nén nguoi ta phai khoan & gilra duong 6ng de tao 10, va
vi¥a sé tran Ién theo 16 nay, c6 nghia la dng nay phai bom thanh 2 lan ¢ 2 phia.

Vi du so sénh cu thé Edit

Vi du so sanh 1a mdt nha 1am viéc cao 9 ting, véi ludi cot toi da 1a 7mx8,4m.
Phuong 4n chon dwge xem nhw t6i wu I3 hé két cau chiu luc gom cdt + vach cirng dit
¢ khu vue thang may + san khong dam. Cot vudng dwoc chon véi tiét dién 65x65cm,

san day 20cm, bé tong du irng lwec mac 350, vach ctirng day 20cm.

Phuong 4n so sanh la phwong phap thong thwong lau nay cic nha thiét ké va
cac nha thiu xdy lip thuwong thich ding 1 h¢ két cAu khung cot + vach chiu lue +
dim + san véi bé tong cot thép (BTCT) mac 200, thép thwong. Hé két ciu thang
ding chiu lwc ngang van dung hé cdt vudng 65x65cm va vach cing day 20cm & vi tri
ciu thang nhw phuwong an thép du wng lwe. Piém khac ¢ phwong 4n nay la san ding
hé dim chinh va dim phu chiu lyc. Ban san day 12cm dua trén yéu t6 dam bio dd
vong cho phép va ty 1¢ thép, hé dim chinh tiét dién 25x65cm, hé dim phu tiét dién
22x35cm.

- Mot nhén xét gan nhu la quy luit d6 1a d6i véi cac nha cao ting cé vach chiu
lwe thi vach cing thang ding chiu tii trong ngang chii yéu. Cét chi chiu mét phan

rat it.
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-So sanh hai phwong 4n ta thiy ndi lwc ciia chin cdt ciing khong khac nhau

nhiéu 1im nén phwong 4n méng ciing twong dwong nhau.

- Chuyén vi ngang ngang trén dinh cong trinh ciing é trong pham vi cho phép

va c0 gia tri twong dwong nhau ( thuc ra c6 mét chit sai khac)

- Tir ndi lye ciia dAm chinh, dim phu va san ciia 2 phuwong an ta tinh dwoc

thép dam san, ¢t cia 2 phwong dn

Qua két qua tinh toan khong gian theo chwong trinh STAADIII cho 2 phwong

an trén ta nhén thay:

Noi luc tai cung mot tiét dién cua cung mot chan cot Edit

Phuong 4an BTCT thuong Phuong an bé tong du
c6 dam ung luc

- Lwc doc: N=393,994 - Luc doc: N=447,686
tAn tan

- Mmax = 0,612tm - Mmax = 3,792 tm

- Lwe cat Qmax = 0,198 i Lyc cit Qmax =
tAn 0,916 tan

Chuyén Vi tai cung mot tiet dién cot trén dinh cong trinh Edit

Phuong 4an BTCT thuong Phuong an bé tong du
c6 dam ung luc

0x = 0,00064 cm 0x=0,21846 cm

oy = 0,43591 cm oy =0,27509 cm

0z=1,92053 cm 0z=2.11529 cm

So sanh khéi lwgng bé tong, thép va kinh té ciia 2 phirong dn Edit
Tir kich thuéc ciia cac ciu kién ciia 2 phwong an so sanh khéi hrong bé tong
cua 2 phuong an
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Phuong 4n BTCT thuong co o .
Phuong an bé tong du ing luc

dam
- Bé tong mac 200
é tong - Bé tong mac 350155m3 x
- 167,29m3 x 402.612d/m3= 639,2450d/m3= 99.114.750
67.352.961d
Thép thudn
hé P . Thép ung luc
e r
b 35,9 thn X

(cAp+dau neo+ nhin cong)
5.000.000d/t=179.500.000d

5,0tan X 20.000.000

12,55t4n X
d/t=100.000.000d

5.000.000d/t=62.750.000d

Cop pha thanh dim

347,4m2 x 22.000d/m2
7.642.800d

Tong cong cho 1

Tong cong cho 1 san:263.954.154d
san:254.495.761d

CHUONG I: TONG QUAN CONG NGHE SAN BubbleDeck

1. Cong nghé san Bubbledeck trén thé gidi

BubbleDeck- Cong nghé san mang tinh cidch mang trong x4y dung
Hién nay trén thé gidi co rat nhidu cong nghé san, mdi cong nghé déu cé nhing wu va
nhuoc diém riéng. BubbleDeck 1a cong nghé san mdi, rat thanh cong tai Chau Au tir
nhirg nim dau thanh 1ap. Trong 7 ndm qua, tai Pan Mach va Ha Lan, hon 1 triéu m2 san
stt dung cong nghé BubbleDeck dd dugc thi cong, tng dung cho tit ca cac toa nha cao
tang bao gdm vin phong, bénh vién, truong hoc, nha &, nha dé xe va cic cong trinh cong
cong khac. Trong két cdu nha nhiéu tang trong luwgng ban than hé két cau san anh hudng
rat 16n dén ndi luc trong cac két cAu chiu luc cua Toa nha. Néu giam dugc trong lugng ban
than cua két cdu san s& 1am cho toan bd két ciu cua toa nha tir mong, dén cot, vach va
dam, san déu tré nén thanh manh hon mang dén hiéu qua kinh té k¥ thuat rat cao.

BubbleDeck 1a mot cong nghé thi cong san bé tong ¢t thép mang tinh cach mang
trong x4y dung khi sir dung nhitng qua bong bang nhua tai ché dé thay thé phan bé tong

khong tham gia chiu luc ¢ thd giira cia ban san, 1am giam dang ké trong luong ban than
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két cau va tang kha nang vuot nhip 1én khoang 50%. Ban san BubbleDeck phang, khong
dam, lién két truc tiép v&i hé ¢dt, vach chiu luc, ¢6 nhiéu vu diém vé mat k¥ thuat va kinh
té, cu thé: Tao tinh linh hoat cao trong thiét ké, co kha nang ap dung cho nhiéu loai mat
bang cong trinh; Giam t6i 35% trong luong ban than két ciu, tir d6 giam kich thude hé két
cAu cot, vach, mong; Tang khoang cach ludi cdt, gidm h¢ tuwong, vach chiu luc; Gidm thoi
gian thi cong va cac chi phi dich vu kém theo; Tiét kiém khéi luong bé tong thi cong:
2,3kg nhya tai ché thay thé cho 230kg bé tong/m (BD 280) va rat than thién véi moi
truong khi giam luong phat thai nang lugng va khi C02(khi nha kinh).

Céac ciu kién rong 2,4m tao nén mot phén ban san téng thé duoc san xuit dudi
dang céu kién duc sin ban toan khdi bao gdm luéi thép dudi va 16p bé tong duc sin day
60mm, hinh thanh hé van khuén vinh ctru cho ban san. Cac suon ting ctng c6 tac dung cd
dinh 2 ludi thép trén va dudi, dinh vi cdc qua bong nhya dung vi tri cling nhu ting cuong
dd cting doc cho tAm san trong qué trinh lép dung. Sau khi ciu kién ban toan khdi duge
dat vao vi tri va duoc do tam thoi béng hé gido thi cong, cac cAu kién s& dugce lién két lai
v6i nhau bang cdt thép roi dat gitta cac qua bong nhya trén 16p bé tong duc sin va ludi
thép trén. Qua trinh d6 bé tong va dudng ho tai cong trudng s& lam "bién mat" mbi ndi
gitlra cac cAu kién, do d6 tao ra dugc mot san phém hoan thién, dam bao d6 on dinh va bén
virng, c6 kha nang chiu ltra, cach &m tdt va chéng tai cac tac dong co hai cta thoi tiét.

BubbleDeck 14 cong nghé thi cong tim san phang, rong theo hai phuong khong
dam, it cot, thi cong khong can van khuon va c6 khau do vuot nhip 16n. San BubbleDeck
rat linh hoat trong thiét ké kién trtc, co tinh cach 4m, cach nhiét tot va kha nang Chéng
chay nd, giam tac dung dong dat vuot troi. Voi cong ngh¢ BubbleDeck, viéc thi cong tam
san c6 thé tiét kiém t6i 50% lugng bé tong so véi san truyén thdng, giam thoi gian lap
dung mdi san xudng 5 dén 7 ngdy, giam tai trong ban than tim san cling nhu tai trong 1én
phan méng cong trinh va gop phén tich cyc vao cong tac bio vé méi truong. Véi nhimng
tién bo trén, cong nghé BubbleDeck da dugc cép ching nhan dat Tiéu chuén Xay dung
Chau Au.

Pic diém ndi bat ciia BubbleDeck 1a kha nang chiu lyc. Mot tAm san dic gap rat
nhiéu van dé khi phai vuot nhip 16n do anh hudng ciia trong lugng ban than. BubbleDeck
d3 gia quyét van dé nay khi giam 35% luong bé tong trong tdm san nhung van dam bao
kha nang chiu lyc tuong Ung. Vi vay, khi c¢6 cung kha nang chiu lyc, 1 tAm san
BubbleDeck chi can st dung 50% lugng bé tong so voi mot tdm san dic, hodc cung do
day tim san BubbleDeck c6 kha niang chiu tai gap doi san ddc nhung chi tiéu thu 65%
luong bé tong. BubbleDeck c6 kha ning chiu luc cit xp xi 65% kha nang cua san dic véi
cung chiéu cao. Trong tinh toan thudng str dung hé s6 0.6 dé thé hién mbi twong quan nay.
Trong nhimg ving chiu luc phirc tap(khu vuc quanh cot, vach, 16i), co thé bo bét cac qua

bong dé tang kha niang chiu luc cit cho ban san.
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Kha ning chiu dong dt ciing 13 mot trong nhirg wu diém cta BubbleDeck. Lyc
dong dat tic dong 1én cong trinh co gia tri ti 16 voi khdi lwong toan cong trinh va khéi
luong twong tng & timg cao d6 san. BubbleDeck, tim san phang chiu luc theo hai phuong,
v6i vu diém giam nhe trong luong ban than, khi két hop v6i hé cot va vach chiu luc sé tré
thanh mot giai phap hiéu qua chdng dong dét cho cac cong trinh cao tang.

Bén canh do6 1a kha nang vuot nhip ciia BubbleDeck. Qua trinh xac dinh nhip 16n
nhit ma tm san BubbleDeck c6 thé vuot qua dya trén tiéu chuin British Standard 8110 va
EuroCode 2, ¢ bd sung h¢ s6 1.5 dé ké dén viéc giam nhe ban than san so véi san déc
truyén thong. Ti s giita nhip/chiéu cao tinh toan cta tim san L/d < 30 ddi véi san don,
L/d <39 dbi voi san lién tuc, L/d < 10.5 d6i voi san ngam mot phuong.

Ngoai ra, khi can vugt nhip 16n (trén 15m), c6 thé sir dung giai phap BubbleDeck
tmg lyc trudce, thuc hién cang sau(PT). Khi vuot nhip 16n, tim san BubbleDeck thong
thuong s& khong gip kho khin vé kha niang chiu luc nhung can han ché vé d6 vong 16n, vi
vay phai thyc hién giai phap PT. BubbleDeck International vira hoan thanh 32,000m2 san
khu vuc phat thanh va truyén hinh cho trung tim truyén thong Pan Mach vé&i két cau san
tmg luc trude cing sau day 390mm, khau d6 vuot nhip trén 16m. Cac day cap tng luc
trude dit cach nhau 3m ciing duoc chon dé dang vao khe ho gitta cac qua bong cia tim
san.

Véi cac dic diém k¥ thuat vuot troi ciia minh, BubbleDeck, hé san phang nhe duy
nhat dugc chinh thirc cong nhén tai nhiéu qudc gia, d dugc cap Ching nhan K¥ thuat Ha
Lan CUR 86, c6 gia tri twong dwong véi Chimg nhén cta Tiéu chuan Xay dung.

Vé chu tao San Bubbledeck 14 loai két ciu san rong lam viéc theo hai phuwong trong
d6 cac qua bong nhwa c6 vai trd giam thiéu luong bé tong & ving khong can thiét dbi véi
két cau.

Béng cach phdi hop 16 rdng tao ra do trai bong va bé tri cac thanh cia ludi thép,
két cAu bé tong co thé duoc t6i wu hod va ti da hoa viée st dung dong thoi cac ving chiu

moment udn va vung chiu lyc cit.
Lu'di thép trén
Béng rong tir nhua tai ché

Lu'gi thép dudi, dé 16p bé
tong 60mm (tuy chon)

Uu diém trong lap dung cua BubbleDeck chinh 14 két qua ctia phdi hop dic tinh
hinh hoc ctia hai chi tiét co ban: ludi gia cudng va bong nhya réng. Khi ludi gia cudng
trén va dudi duoc lién két theo cach thong thuong, mot phan tir Bubbledeck on dinh da
duoc hinh thanh.
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Luéi thép gia cuong co nhiém vu phan bd va cb dinh céc trai bong tai nhitng vi tri
chinh xac, trong khi d6, cac trai bong dinh hinh thé tich 16 rong, gitp gitr vimg dinh dang
cta ludi thép gia cudng dong thoi on dinh vi tri cua ludi bong. Khi tién hanh d6 bé tong
phu kin Iudi thép néu trén, ta c6 dugc tim san rong "toan khdi" triét dé lam viéc theo hai
phuong.

Uu thé chinh cua cac qua bong 1a giam trong lugng cia tAm san. Tai trong ban
than ciia san Bubbledeck giam 1/3 1an so véi tim san dic c6 cung do day va khong anh

huong dén kha nang chiu uon va dd clirng cia tam san.

EBuhhledeck Buhhledeck
San dic Cing dd day Cing khi ndng
chiu tai

Khdt niing chiu e
Tai trong bin thin
Gia tri teong doi theo | San dic BubbleDeck | BubhleDeck
%% cua san dic cing 4% day | cing kha ning
chiu tai
Eha ning chiu ta1 25 50 25
Tai trong ban thin 75 a0 40
Tai trong ban thin’ kha 31 3 1.5:1
ning chiu tai
Gia trl tuvét doi theo %o
cua san dac
Eha ning chiu tai 100 200 100
Tai trong ban thin 100 65 50
(Gidt £r8 gice tdng s dung 200 200

hé ting

Gia tri gia tang st dung bé tong :
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So v&i tAm san dic, mot tim san Bubbledeck co kha nang chiu luc gép do1 vaoi
65% lugng bé tong va co cung kha ning chiu luc v6i 50% lugng bé tong. Cot 161 clia cong
nghé Bubble-Deck 1a 1am nhe cac thm 2 truc (bé tong). Cac thm nay duoc chia lam 3 loai

khac nhau.

1. Nhing tdm bén viing

Bao g6m viéc dac sdn van khuon di duoc nhdi cac mat ludi Bubble 18n trén cac
tam do.

Thuan tién cho viéc di doi cac thanh ram san khi stra chita / tan trang cong trinh.

2. Cac tam (bé tong) ghép (thd)

Pugc dua vao van khudn san dudi day 16p "mat ludi-bubble" nim ngang thay cho
cac tam da duoc duc sin trong xay dung. Tam lgp mai nha ciing lam tryc tiép dwoc nhu
vay.

Thich hgp cho viéc xay dung cac cong trinh mai.

3. Céc tAm hoan thién

Céc tAm van bé tong ,cac tAm bé tong diic sdn hoan chinh.

Thuong duge ding nhu ban cong hoic ciu thang.
Dong san pham
Cic dang san : TAm Bubbledeck don gian duoc ciu tao boi ludi thép dudi, qua bong va

lu6i thép trén sau d6 s& dugce d6 bé tong tai cong truong trén hé van khuén truyén théng
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T4m Bubbledeck ban 1ip ghép co phin dudi cua trai bong va ludi thép dudi duogce
d6 bé tong tai xuong, phan bé tong duc sin nay sé thay thé cho van khuédn tai cong truong.

Tam Bubbledeck dudi dang cac tim duc sin toan khdi c6 thé duoc cung cap dé
thuc hién 1dp ghép tai cong truong. Dé tién van chuyén, tit ca cac cdu kién thuong cod
chiéu rong dudi 3m, tuy nhién s& khong gip kho khin khi gin két cac cau kién do tai cong

truong, vi thé kha nang chiu tai tong hop ciia tim lién két nay van duoc duy tri khong doi.

Céc dang san tiéu chuan

Bubbledeck dugc san xuét theo 6 dang tiéu chuan (nén chd trong cac dang gach

chan) D¢ day tim (mm): 170 230 280 340 390 430
Mot sb cong trinh da str dung san Bubbledeck trén thé gidi
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Toa nha Millenium Tower (Rotterdam, Ha Lan) st dung cong nghé san BubbleDeck

Toa nha Le Coie (Anh)- Giai thuong Xay dung Jersey 2005 (tiét kiém dugc hon 400,000
bang Anh khi su dung 7800m2 san BubbleDeck)
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Toa nha 193 Ba Triéu trudc va sau khi nang ting sir dung cong nghé Bubbledeck va

khong can gia c6 nén mong
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Toa thap Habico
2. Ung dung va cai tién két ciu san Bubbledeck ¢ Viét nam
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Hé san Bubbledeck ra doi & Chau Au tir 1990 d3 duoc chuyén giao vao
Viét Nam nam 2006, tir 46 dén nay, di timg bude lam chi duoc cong nghé nay va tiép tuc
dé xut nhitng cai tién nham hudng t6i hé két cdu san khong dam, c6 mirc do cong nghiép
hoa cao va giam manh trong lugng két cdu san cho nha nhiéu tang dang phat trién nhanh
tai Viét Nam.

Nha nhiéu tdng ( trén 15 ting ), hién dang duoc xay dung rat nhiéu tai cac do thi
16n ciia Viét Nam dé dap tng nhu cau 6, sinh hoat, thwong mai dang tang 1én nhanh chéng
cua nhan dan.

Trong két cdu nha nhiéu tang trong luong ban than hé két cAu san anh hudng rat
16n dén noi luc trong cac két cau chiu luc ciia Toa nha. Néu giam duogc trong lugng ban
than ctia két cau san nha nhiéu tang khoang 20-30% s& lam cho toan bo két cau Toa nha tir
mong, dén cot, vach va dam, san déu tré nén thanh manh hon va dat hiéu qua kinh té k§
thuat rat cao. Viéc giam trong lugng hé két cdu san béng cach g dung hé san 6 co, hé
san UST hay hé san lién hop thép bé tong...bén canh viéc gidm mot chut tai trong ban
than cta két cau san lai gay ra nhitng bat tién khac nhu thi cong phirc tap, gia thanh cao...

Cong nghé Bubbledeck va cac nghién ctru cai tién hé két ciu san ctia Chau Au nay
nham ting kha ning cong nghiép hoa va giam thém trong luong két cAu san va dap tng
duoc nhu cu cho san nha nhiéu tﬁng tai Viét Nam.

2.1. Cac nghién ctru tién dé:

Tir 1996 dén 2006 da c6 nhiéu nd luc dé tim kiém cac giai phap thi cong phan két
c4u san theo dinh hudng cong nghiép héa qua trinh xay dung va giam nhe trong lugng ban
than cua két cau san, tang kha ndng vuot nhip va han ché chiéu cao két ciu dam, do la:

Hé san véi cac hé cdt thép bd tri theo két cdu khong gian, 1am viéc hai phuong co
cac vat thé rong dat trong san dé giam nhe trong luong ban than san. Vé mit thi cong, da
cb ging tim cach thi cong theo hudng ban lip ghép, ban toan khéi dé ting ning suit lao
dong, giam chi phi vé ghép van khuon tai cong trudng.

Hé san lap ghép tir hé thanh khong gian bang thép 6ng, ban mit bang tim beton
duc sin lap ghép hoic d6 tai chd, c6 thé vuot nhip dén 10-12m. D3 thi cong mot sb cong
trinh.

Tuy nhién céc hé san nay chi 1a nhitng thir nghiém ban dau, méi dap tng dwoc mot
vai ti€u chi phy, chua dat dugc ti€u chi chinh la c6 mic d§ cong xudng hoa cao, thi cong
nhanh, chiéu day san thdp...ma ching t6i di dé ra, nén khéng tiép tuc phét trién theo
huéng nay nita, ma chuyén dich trong tim sang tham khao cic cong nghé san tién tién ctia
nudc ngoai.

2.2. Céc nghién ctru tiép can cong nghé tién tién clia nudc ngoai

2.2.1 Nghién ctru h¢ san Superdeck

Nam 2005 va 2006 tap trung nghién ctru theo dinh hudng san pham Superdeck ciia
Han Quéc, Trung Qudc.
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2.2.2 Nghién ctru h¢ san Bubbledeck

Nam 2006-2008 tiép can va thir nghiém cong nghé san Bubbledeck ctia Dan Mach.

Qua kinh nghiém cua minh, khi tiép xtc véi Mr Jorgen Breuning - tac gia sang ché
hé san Bubbledeck, chung t6i nhan thiy day 1a hé san vu viét nhat di duoc biét dén, va rat
co trién vong ap dung vao Viét Nam, nén da:

Ky két nhan CGCN tir BDI (BubbleDeck International) nim 2007.

Dua vao trinh tu thi cong ta chia ra lam 3 kiéu san Bubbledeck :

+ Type A: Ghép cbp pha, dit thép ludi 16p dudi, Lap bong dit thép ludi 16p trén,
thép nbi, gia cuong, thép chiu cit, D6 bé tong mot 1an tai cong trudng.

+ Type B: Ché tao cdu kién tép ludi thép+bong. Puc bé tong 6cm tai xuwong.Van
chuyén, lap dung, lap thép ndi, gia cudng, Puc bé tong 1an 2.

+ TypeC: Ché tao tép ludi thép+bong. Lién két van khudn tam Van chuyén, lip
dung trén gdi twa tam, ndi thép, gia cudong. PO bé tong mot lan tai cong trudng. DF cdp
pha sur dung lai.

Trién khai cac thir nghiém vé ché tao va lap dung Bubbledeck type A tai:

+ Toa nha 191 Ba Triéu

+ Toa nha 249 Thuy Khué

+ Toa nha CMC, dudng Nguyén Phong Sic

+ Toa nha 73 T6 Hién Thanh

+ Truong Pho thong Qudc té Thing Long tai Linh Pam

Céc cong trinh trén theo Bubbledeck type A, da dat hiéu qua gidm tai trong ban
than san va giam chiéu day két cdu san, nhung mirc d6 thi cong chu yéu 1a tha cong, thoi
gian thi cong kha kéo dai...cach 1am nay chi chimg to duoc tinh kha thi vé tng dung hé
san Bubbledeck tai Viét Nam, nhung chua chirng minh dugc tinh cong xudéng hoa cao ma
chung t6i mong mudn dat t6i.

Nam 2008 va 2009 tap trung nghién ciru san xuat hé san Bubbledeck fype B tai
Nha méay Betong Thinh Liét, Nha may Betong Bach Pang Hai Phong, va td chirc lap dung
trén cong trinh thyuc tai Toa nha Van phong cho thué tai Khu D6 thi PG Hai Phong ching
t6i da chimg minh dugc tinh cong xudng héa cao cua cong nghé Bubbledeck, song thuc té
lai boc 10 nhiing van dé bat cap can duoc tiép tuc hoan thién, néu mubn phat trién manh
meé Bubble deck tai Viét Nam

2.3 Nghién ctru st dung betong bot lam betong két ciu san.

T nam 2005 d thir nghiém s dung betong bot lam betong cho két ciu san
Superdeck, nham 1am giam dang ké trong luong ban than cta két cau san va do dé6 giam
chi phi thép cua san.

Tuy nhién sau khi tiép can hé san Bubbledeck la hé san chiu lyc hai phuong,
khong dam, ¢ nhiéu tinh ning wu viét hon han hé san Superdeck, nén chung t6i tam dimng
hudéng nghién ctru nay.
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2.3.1. Céc thanh tyu bude dau dat duoc:

Chinh tir cac kinh nghiém thu nhén dugc qua cac trién khai da dang nhiéu cong
nghé khac nhau nhu trén, nén tir 2009 sau khi da c6 kinh nghi¢m thi cong san Bubbledeck
kiéu A va kiéu B, thiy rd cac uu va nhugc diém ciia mdi kiéu san nay, dé phu hop véi didu
kién cu thé ctia Viét Nam, chung t61 dé xuét hai cai tién nhu mo ta chi tiét sau day.

2.3.1.1 H¢ san Bubbledeck type C:

Bén canh nhiéu wu diém vuot troi nhu d3 néu trén, nhuoc diém co ban cia hé két
ciu san Bubbledeck type B khi img dung vao diéu kién cua Viét Nam hién nay 1a:

- Chu kién nang né, cau lép va van chuyén khoé khan, ton kém.

- D& xay ra nut 10p beton diy 6mm 1am van khuon day ciu kién.

- Tinh toan khdi hoa cta hé san bi giam sut do chiéu day san dugc duc beton hai
14n, cac manh ghép tir van day bang beton chinh 1a cac vét nirt sdu 6cm c6 sin khong thé
lién duoc, giam dg cting chiu udn cua san.

- Kiém soat su truyén luc qua thép ndi gilta cdc manh c4u kién chua dat do tin cay
cao ( ¢6 ca nguyén nhan vé mit x hoi bén canh nguyén nhan vé k¥ thuat...)

- Tir thang 5/2009 hé két cdu Bubbledeck type C nhu md ta quy trinh bang hinh
anh dudi day:
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Cai tién nay da mang lai mot loat hi¢u qua nhu sau:

- Pat muc do cong xudng hoa cao, tiét kiém thoi gian thi cong tai cong trinh.

- Cong viée ché tao ciu kién tai xudng don gian va dé nhan rong.

- Trong luong cAu kién nhe (giam 8-9 14n so v6i cau kién loai B ¢c6 chiéu day va
dién tich tuong duong).

- Cau lép, van chuyén thuan loi, chi phi thép.

- Kiém soat tét viéc truyén lyc giira cac cdu kién.

- Toan khéi hoa 100% chiéu day betong san.

- Giam t6i da rac thai phat sinh trong qua trinh thi cong.

Céc cai tién trén day da duoc bao cdo vai tic gia cua sang ché Bubbledeck va dugc
su chap thuan dé ding ky bang Sang ché méi vao thang 6/2009.

Hién da va dang trién khai thi cong trén 6 cong trinh nha nhiéu ting véi dién tich
san 1én dén trén 200.000 m2 cho nim 2010 va 2011. Pang thiét ké trén 20 cong trinh véi
dién tich 1én t&1 500.000 m2.

2.3.2 Hé san hén hop giita beton thuong va betong bot:

Khi sir dung Bubbledeck, nhd nhiéu qua bong nhya dat tai vi tri tryc trung hoa ¢
cac khu vuc ¢6 momen 16n, nhung luc cit nhé da chiém chd cua beton va giam dugc trong
lwong ban than san dén 30-35%, tirc 1a trong lugng san trén m3 dwogc giam tir 2500 kg/m3
xuéng con 1700 dén 1800kg/m3.

Tuy nhién, néu str dung betong bot (air-concrete) c6 trong lwong ban than khoang
1000 dén 1200 kg/m3 dé duc mot phan cia két cau san, ta van con lam giam trong luong
san duge nhiéu hon nita.

Do betong bot c6 modun dan hdi va cuong do chiu nén thép hon betong thuong,
nén cach thtrc hop 1y nhat 1a can sir dung phdi hop gitra betong thudng va betong bot theo
cach bd tri sao cho:

- Tai cac khu vuc c6 momen twong ddi 16n va luc cit nho thi st dung betong
thuong (c6 bong nhua tao rong).

- Tai cac khu vuc c6 momen va lyc cat déu nho (vung giita nhip cia san khong
dam) s& sir dung beton bot.

- Con tai cac khu vuc ca momen va luc cit déu 16n (khu vuc gﬁn géi tur cua san
khong dam) s& dung betong thudng d6 toan khdi khong tao rong.

Uu diém 16n nhit cta giai phap nay 1a giap giam manh duogc trong lugng ban than
ctia két cdu san ¢ ving giita nhip ciia hé san khong dam, chang t6i da nghién ctu thuc
nghiém vai ban san khong dam c6 nhip 10 x 10m, tai trong sir dung 500kg/m2 va nhén
thay:

- Tai khu vuc c6 momen va lyc cit cting 16n (dién tich gan dinh cot, chiém 15-20%

dién tich 6 san) su dung san dac day 280mm.
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- Tai khu vuc ¢6 moomen 16n nhung luc cit nho (chiém 40- 45 % dién tich san) st
dung beton thuong va bong nhya day 280mm.

- Tai khu vuc momen va luc cit déu nhé ( chiém dién tich 6x6m tuong duong 36%
dién tich san, stir dung beton bot c6 ¥ = 1200kg/m3, chiéu day 200mm la du.

Nhu vdy so sanh voi hé san khong dam chiu tai va vuot nhip twong duong dung
két cAu san thong thuong, hé san d& xuét méi co cac khac biét sau:

- Trong lugng ban than gidm dugc trén 50%.

- Luong cdt thép trong san giam trén 30%.

- D6 cimg chéng udn cua ké ciu san ting.

- Kha ning cach am, cach nhiét, chdng chay cua san déu ting.

- D@ xir Iy trang tri not that trin va san vi chiéu day ving gitta tran mong hon céc
khu vuc khac.

- Bién d¢ dao dong va tan s6 dao dong cua Toa nha c6 cung d) cao, cung phan
ving dong dt dat cong trinh thi giita hai phuong an san da giam trén 50%.

2.4. Huéng nghién ctru dang trién khai:

Khong thoa man voi cac két qua da dat duoc, Chung t6i dang tiép tuc nghién ctu
cai tién két cdu san, chu yéu vé cong nghé thi cong, v6i cac hudng di nhu sau:

Thay thé van day trong céu kién Cdeck tir gd dan phai thio d& van chuyén quay
vong bang tim beton nhe ¢ ludi thép, day 20-30mm, lam ting kha ning chdng chay cho
san, va thay thé 16p trat tran, khong can thao d& van khudn day ting ning suat lao dong,
giam chi phi nhan cong thi cong trén cong truong.

Nghién ctru anh hudng cua hinh dang va tuong quan duong kinh véi khoang céach
cac qua bong sao cho dat d6 réng cua san cao nhat ma c6 d6 cting chong udn tbi uu.

Nghién ctru sy anh huéng cua 16 réng trong san Bubbledeck trong viéc truyén tai
trong ngang do gid va dong dit vao 15i cong trinh.

2.5. Cac dé xuat:

V&1 nhitng két qua dat dugc ching t61 manh dan dé xuét:

Céc co quan quan 1y nha nude xem xét va cho phép tuyén truyén rong rai dé thong
tin dén cac chu dau tu, cac cong ty bat dong san biét va tham khao kha niang (mg dung hé
két ciu san c6 hiéu qué kinh té xa hoi kha cao nay nham tang hiéu qua dau tu cua x3 hoi,
giam ti€u thu vat liéu nang lugng va tai nguyén, tang cuong bao v¢ moi truong.

Céac co quan quan 1y cho xay dung cac dinh mirc va tiéu chuan dé cac dy an sur
dung v6n ngan sach nha nudce ciing ¢6 thé tmg dung duoc cong nghé nay, hién nay cac du
an st dung von ngan sach nha nudc chua du co so phap ly dé tng dung két ciu nay dugc
vi con thiéu dinh mirc va tiéu chuan dé tham tra, phé duyét ho so.

Chuing t6i di chuyén giao va sin sang chuyén giao cong nghé mot cach rong rai vé

thiét ké va gia cong san xuat Bubbledeck type C cho cac cong ty tu van thiét ké dé dam
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bao kha nang dap ting nhu cau rat 1on cua cac duy an Bat dong san muon str dung hé két

cau san nay.

Kién nghi Bo xdy dung thay ddi cach tinh gia tri thiét ké phi phan két céu cong

trinh nhu hién nay, vi nguoi tu van thiét ké cang dua ra giai phap thiét ké tét, giam chi phi

cho du 4n thi cang bi giam quyén loi ctia chinh minh, trong khi phai lam viéc cing thing

hon, chiu trach nhiém nhiéu hon, giai trinh, thuyét phuc nhiéu hon...day chinh 1a nghich

ly dang ton tai, 1a mot trong nhitng nguyén nhan can trd cong nghé, k¥ thuat mai di vao

thuc tién xay dung ciia Viét Nam.

Chuong II: Phuong phap thi cong san BUBBLEDECK

Pac diém cac kiéu san Bubbledeck

Dudi day la bang so sanh dac diém cua ba loai san

MO TA VA SO SANH BUBBLEDECK LOAI A, B VA C

Bubbledeck loai

Chi tiéu so sanh A Bubbledeck loai B Bubbledeck loai C
) B Ché tao tép T
Ghép cop pha, : N P e a
o L . Ché tao cau kiénfthép+bong. Lién két va
dat thép ludi 16p duoi,) | o ; ) . . [
P o _Itép ludi théptbong. Puclkhudén tam Van chuyén, 1a
. |Lap bong dit thép ludy) —~ . L ,
Trinh tu thi] ) ] .. . [bé tong 6¢cm tai xuong. dung trén goi tua tam, nc
. 16p trén, thép ndi, gi A . S i A o
cong . ) L Van chuyén, lapfthép, gia cuong. Bo bé ton
cuong, thép chiu cat, Do . ) P .
o s+ . _ |dung, lap thép noi, giajmdt lan tai cong truong. D
¢ tong mot 1an tai cong| o . .
Mo ta . cuong, Puc bé tong 1an 2 |cop pha su dun
ruong .
lai
Tinh  toan|
Ikhdi hoa/ kha ning
lip dung sin véan T6t/ Binh thuong Kha/ Khé khin Tot/dé dang
li(huén thanh doc
heo chiéu day san
Tiéu chi Do dic chic Tt Kha Tt
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S0 sanh

cua bé tong khi duc

tai vi tri

bo cung]

viing khi chiu uén

Kha

Muc do
cong xudng hod

ltrong san xuat

Thap

Cao

Thuan tién|

trong van chuyén

Binh thuong

{phi

Khé khan, ton chi

Thuan tién|
|:rong cau lap vao vi
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Binh thuong

suc truc 1on

Phai c6 can truc

RAt t6t

Mtc  von|
dau tu cho Nha
ay ché tao cayl
I:ién Bubbledeck

Thap

Cao

Thap

Tinh  linh}

oat cho céc cong
I]:ru’(‘mg nho 1€, xay
chen, cai tao

Kém

Thoi
thi cong

gian|

san

8-12ngay/|

[ngay/san

Ngan, 5-7

san

Rat ngan, 3-5 nga‘1§l

Kiém soat
chat luong cau kién|
itrong khi ché tao,

van chuyén, cau lap

Kho

RAt tbt

Khic phuc

ién tuong day noi
ong nhua khi do

¢ tong

Ton kém

Tuong quan|
gia thanh

100%

115%

95%

2.Bién phap thi cong san loai A

B1: Lap dung hé xa gb va gido chéng
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B2: Cau lip céc phén gdm cac tdm van khuén trén d6 da giai thép va dit bong sin

tai xuong

———

B3:Giai cac 16p thép gia cudng dau cot va hoan thién cong tac cdt thép cho san
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B4:Sau khi tién hanh nghiém thu cong tic cbp pha, cdt thép tai hién truong ta
dat 6ng bé tong

i
= i

B5: D6 bé tong két hop dam
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B6: Lam mat bé tong

Bién phap thi céng san BubbleDeck loai B
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truong.

2. Ghép céc ntra qua lai bang keo dan nhya thong thuong, cac nira cd cac ren sap dau duec,

dau cai.
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3. Céc tAm ludi thép trén dudi duge han thanh tam.
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5. Can chinh, dé tréng cac 15 k¥ thuat
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6. Chuan bi van khuén, thanh van khuén cao khoang 6-7cm, van khudn bang thép nhin
dugc thdi dau cin dang suong dé chéng dinh
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chudn bi tai budc 4
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8. Lop bé tdng 6¢cm chup gan
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9. Phu bat han dé ché bdc hoi nude, c6 thé bom hoi nude néng dé tang nhanh
cuong do.
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B ra bai chia

kieu

tam cau kién

Pua cac
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12. Pat cac tAm 1én cac xe tai kéo, cac tam kiéu B c6 kich thude nho hon 2.4m x
9m dé co thé luu thong trén duong
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truong
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15. Cong trinh c¢6 bude cot 16.5m ( Bude cot twong ddi 16n)
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16. Dit hé gido chong bé dudi (Khong ¢ van khudn day, chi co hé dam dit ngang
tam, cach nhau <1.8m)
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17. Céu cac tdm lén dit 1én hé giao, mdi tdm 2.4x9m ning khoang 3.5tin

18. Hé giao chdng nhin tir bén dudi, cac thanh dit ngang tAm bé tong 6cm da do

trong nha may.
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9. B) tri cac tAm trén mit bang phai theo so dd thiét ké do ludi cot thép phia dudi bb tri
khac nhau trén SO do san
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22. Mit bang nhin tir bén trén, dét cac tam thép chiu M

thing

choc
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23, D6 bé tong con  lai  toan  khdéi  trén  midt  biang

24. Hoan thién bé mat bé tong
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