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MO PAU

1. Su cén thiét caa dé tai

Qua trinh phat trién manh mé vé mo1 mat, dac biét 1a trong linh vyc kinh té,
thuong mai, dau tu cua dat nude trong xu thé hoi nhap, toan ciu hoa din dén su
hinh thanh céac tap doan kinh t& da nganh trong nuéc va sy ddu tu nganh cang ting,
toan dién ctia cac tdp doan da qudc gia nudc ngoai. Sy phat trién trong linh vuc dau
tu xay dung co ban ciing khéng ndm ngoai dong chay d6 va tat yéu 1a nhu cau vé
dién tich xay dung cho myc dich &, cho thué, van phong, thuong mai va dich vu
ngay cang ting ca vé sb luong 1an chat luong. Kinh nghiém xay dung cia cac quic
gia trén thé gii da chimg to rang vé6i viée gia ting nhanh chong cua gia tri dat xay
dung thi phuong 4n hiéu quéa nhat dudi goc d6 kinh té ciia dau tu xay dung la chiéu
cao cong trinh phai 16n hon 30+50 ting. Y tuong xay dung nha siéu cao ting xuat
phat tir tu duy vé mot siéu do thi phat trién v6i nhitng dinh huéng gia tri va dang
cap vé kién triic — xdy dung, trong d6 co loi ich 1d rang ciia nha dau tu hodc tir
nguyén nhén lién quan dén gia tri quéa cao cua khu dat xay dung[4].

Dé phu hop voi xu thé xay dung nha choc troi dé giam bét dién tich chiém dét
xdy dung, tan dung t6i da khong gian khi ma téc d6 do thi héa ngay cang ting.
Pong thoi nang cao chat luong thi cong thi nghién ctru phuong 4n van chuyén vira
bé tong trong thi cong nha siéu cao ting 1a cap thiét, bai nd quyét dinh truc tiép dén
hiéu qua va chit luong nha siéu cao tang bang bé tong cdt thép.

Vi vay, lua chon dé tai: “Nghién ciru gidi phdp to6i wu van chuyén vita bé
tong trong thi cong nha siéu cao ting” 13 can thiét va mang tinh thyc tién cao.

2. Muc dich nghién ctru cia luin van

Trén co s& vé lira chon thiét bi van chuyén va phuong phép tinh toan co thé

lwa chon phuong 4n véan chuyén vira bé tong trong thi cong nha siéu cao tang

3. Pham vi nghién ctru cia ludn van



Nghién ctru phuong 4n van chuyén vita bé téng trong thi céng cac cdng trinh
nha cao tang, siéu cao tAng: Van chuyén vira bé tong tir chan cong trinh téi cac vi tri
d6 bé tong.

Pé thyc hién diéu nay can thiét phai ning cao ki thuat bom 16p bé tong trén
tang cao. Sau khi chia dang tang d6 bé tong thanh cac giai doan vi tri tang cao thi s&
hinh thanh cic phuong phap nhu phuwong phap nang do theo timg giai doan, phuong
phap str dung can cau ning siéu trong, phwong phap sir dung rong roc, tuy nhién do
han ché vé thoi gian, vi tri cia vi¢c dd bé tong 1én cac do cao lon nén co thé tro
thanh nguyén nhan lam giam chét lugng bé tong. Theo d6 viéc bom xa va do bé
tong theo thoi gian du kién 1a phuong an t6i uu. Nhung véi viéec do bé tong voi
cudng do cao din dén c6 sy gia ting ma sat bén trong dng dan bé tong lam cho qua
trinh bom tr¢ 1én khoé khan.

4. Phwong phap nghién ctru cia luan van:

Téng hop, phan tich céc tai liéu nha san xuat (thé gidi va trong nudc) ¢ lién
quan dén cac yéu t6 anh huong dén qua trinh thi cong.

Tim hiéu, danh gia qu4 trinh thi cong trén thé gi6i va da dugc van dung thuc té
0 Viét Nam.

Téng hop, phan tich, danh gia két qua dé dua ra két luan.

5. Nhirng dong gop cua luin van

Vé mit 1y thuyét: Lam 13 viéc van chuyén vita bé tong trong céc thiét bi.

Vé mat thyc tién: Lam tai liéu tham khao nghién curu linh vyc nay, cho cac Ky
su xay dung lam co s& xay dung Bién phap thi cong trong thi cdng nha siéu cao

téng.



CHUONG 1.
TONG QUAN VE CONG TAC LUA CHON PHUONG AN VAN CHUYEN
VUA BE TONG TRONG THI CONG XAY DUNG NHA SIEU CAO TANG

1.1. Mt s6 khai niém co ban vé nha siéu cao ting
1.1.1. Khdi niém co béin vé nha siéu cao ting

Hién nay chua c6 mdt dinh nghia hodac mot ti€u chi rd rang vé nha siéu cao
tang. Theo hoi thao Qudc té 1an thir IV vé nha cao ting ciia Uy ban nha cao tang va
moi trudng do thi (CTBUH) t6 chiic tai Hong Cong nam 1990, dinh nghia: “nha cao
tang 1a mot nha ma chiéu cao cia nd anh huong téi y dd va cach thire thiét ké”[12].
Cin ctr vao chiéu cao va sd tAng, ngudi ta phan nha cao ting ra lam 4 loai nhu sau:

- Nha cao tang loai 1: Tir 09+16 ting (cao nhét 1a 50m)

- Nha cao tang loai 2: Tir 17+25 tang (cao nhét 1a 75m)

- Nha cao tang loai 3: Tir 26+40 ting (cao nhét 1a 100m)

- Nha cao tang loai 4: Tir 40 ting trd 1én (cao trén 100m) goi 1a nha cuc cao.

Céch phan loai nay ciing hop voi quan niém vé nha cao ting ctia Viét Nam.
Nhu vy ¢ thé hiéu mot cach tuong d6i rang nha siéu cao ting ( hay nha choc tréi)
la nhitng cong trinh c6 sé ting lon hon 40 ting (chiéu cao céng trinh lon hon
100m). Tuy nhién cing v&i sy phét trién manh mé cua khoa hoc k¥ thuat va cic cong
nghé xdy dung hién dai, nha cao tang ngay duoc xiy dung cang nhiéu va chiéu cao
thi ngay cang 16n hon trude kia. Theo thong céo bao chi hing nim cia CTBUH (nim
2007) da dua ra khai niém “supertall” trong nha cao ting. Va tir 6 chi c6 nhitng cong
trinh c¢6 chiéu cao 16n hon 200m thi méi duogc coi 1a siéu cao tang.

Ngoai nhiing tinh chét dic biét vé kién tric, vé hé két cau cia nha siéu cao
tang, van dé cong nghé thi cong con mot sd ndi dung can quan tim nhu:

- Nham dép tmg doi hoi vé dic biét vé két cau, kha nang chiu lyc va diéu
kién thi cong thi bé tong sir dung trong thi cong nha siéu cao tang phai la bé tong co

chat lugng va cuong do rat cao



- Trong thi cong nha siéu cao tAng vita bé tong phai dugc tron lién tuc véi
khdi luong 16n, van chuyén, phan phéi va db vao van khudn & céac vi tri rit cao theo
phuong ding trong khi dé phai luo6n ddm bao d¢ linh dong cao cua vita bé tong

- V& k¥ thuat, thiét bi van chuyén 1én cao phi hop nham dap tmg yéu cau vé
lap dung, kha ning van chuyén va d6 co dong cua thiét bi.

1.1.2. Tinh hinh Xy dwng siéu cao tang trén thé gidi

Nha cao tdng nodi chung va siéu cao ting néi riéng dugc xdy dung cho phép
con ngudi st dung quy dat hiéu qua hon tao ra nhiéu ting, nhiéu khéng gian sir
dung va chtra dugc nhiéu ngudi hon trong ciing mot khu dat.

Nhitng nha siéu cao ting dau tién trén thé gidi déu xuat hién & cac do thi 16n
nhu: London, New York, Chicago...va cac thanh phé khac cua My cudi thé ky 19.
Tuy nhién nhitng diéu luat lién quan dén thAm my va an toan phong hoa ciing lam
can trd sy phat trién cia nha siéu cao tang bang viéc han ché chiéu cao & con s6 40
téng.

Theo [40] mét s6 cong trinh siéu cao tang dd xdy dwng tiéu biéu thé giéi (hinh 1.1)
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Hinh 1.1. Top 10 toa nha cao nhdt thé gidi, tinh dén thang 4/2012
(Lan luot tr trai qua phai: Buri Khalifa; Taipei 101; Shanghai Finacial
Center; ICC; Petronas Towers; Nanjing Greenlad Financial Complex; Willis Tower;

Trump International Hotel; Jin Mao Tower)



+) Céng trinh BURI KHALIFA (Thap Khalifa) & Dubai — C4c tiéu vuong
qudc A rap Thong nhat. Khanh thanh vao 04/01/2010 duoc xay dung trong hon 5
nam tir nam 2004. Hién day 1a cong trinh cao nhét thé gidi, co chiéu cao 828 m voi
164 tang. Trong qué trinh x4y dung da sir dung hon 330.000m3 bé téng.

+) Cong trinh TAIPEL 101 : ¢ Pai Bic - Dai Loan. Cong trinh c6 chiéu cao
509m vé6i 101 ting trén mit dat va 5 ting hdm. Cong trinh d3 ting 13 céng trinh cao
nhat thé gigi tir nim 2004 dén ndm 2010.

+) Cong trinh trung tAm tai chinh thé gi¢i Thuong Hai (SWFC TOWER): Tai
Phé Pong — Thuong Hai — Trung Qudc. Coéng trinh c6 chiéu cao 492m véi 101
tang. Puoc binh chon 14 tda nha dep nhat thé gidi nam 2008.

+) Cong trinh PETRONAS TWIN TOWER: ¢ thu d6 Kuala Lumpua cua
Malaixia. Cong trinh c¢6 chiéu cao 452m v&i 88 ting va hién 1a toa thap doi co chiéu
cao 16n nhat thé gi6i.

+) Cong trinh ONE WORLD TRADE CENTER (Thap ty do): dugc xay
dung trén nén khu dat cia 2 tda nha WTC di bi pha hong ngay 11/9/2001 & New
York — M§y. Cong trinh xay dyng niy 13 toa nha cao nhit nuéc My voi do cao
541.3m va c6 104 tang.

+) Coéng trinh KINGDOM TOWER: 1a cong trinh siéu cao ting duoc cip
phép xay dung ¢ Jeddah, A rap Xé ut. Du kién cong trinh c¢6 chiéu cao khoang
1000m va sé& 14 tda nha cao nhét thé gidi khi xay dung xong.
1.1.3. Tinh hinh xdy dung siéu cao ting ¢ Viét Nam

O Viét Nam nhitng nim gan day ciing voi su mé cira cia nén kinh té, nhiéu
khach san, van phong lam viéc cao 20 — 30 tang di duoc xay dung & cac thanh phd
16n nhuw Ha Noi, TP H6 Chi Minh, Pa Nang. Cac nha cao tang tiéu biéu cho giai
doan nay nhu cong trinh toa thap Ha No1, khach san Melia; toa nha Vietcombank...
& Ha Noi va toa nha Saigon trade Center; ThuanKieu Plaza & Tp. Hb Chi Minh.
Mot s6 cong trinh véi kién tric dep, chidu cao 16n trong giai doan nay nhu: Toa nha
M5 Tower (34 ting); Vinaconex Tower (27 tang); & Ha Noi va Saigon Pearl (38
tang); Kumho Asian Plaza (32 tang) & TP. H6 Chi Minh. Cuing v&i sy phat trién né



r0 cua cac nha cao téng c¢6 chiéu cao tir 40 téng tr& Xuéng 1a sy xuét hién cua mot sb
cong trinh nha siéu cao tang rat I6n & Viét Nam.

Thuc té cho thdy mét sb cong trinh ma siéu cao tang dugc xay dung trong
thoi gian vira qua da thé hién duoc tinh vu viét ctia nha siéu cao téng va mo ra xu
hudng xay dung mai trong tuong lai & Viét Nam .

+) Cong trinh BITEXCO FINANCIAL TOWER dugc xay dung tai Trung
tam Quan 1 — TP. H6 Chi Minh (Thap tai chinh Bitexco) ( hinh 1.2).
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Hinh 1.2. Cdng trinh Bitexco Financial Tower
Cbng trinh c6 chiéu cao 262m bao gém 68 ting ndi 3 tang ham, tong dién tich

san 14 119.000m2. Hién 1a toa nha cao thir 2 & Viét Nam va cao 94 trén thé gisi [5].



+) Cong trinh KEANGNAM HANOI LANDMARK TOWER (hinh 1.3):
nam trén duong Pham Hung — Quan Cau Gidy — Ha Noi. Khu phyc hop gom 1 toa
thap chinh cao nhét v&i 70 tang ndi va 2 tang hdm co chiéu cao 1a 336m. Hién day

13 toa nha cao nhat Viét Nam va cao thir 22 trén thé gidi [38].
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Hinh 1.3. Phéi canh céng trinh Keangnam Hanoi Landmark Tower



+) Cong trinh LOTTE CENTER HANOI (hinh 4.1) ; tai gbc phd Liéu Giai -
Pao Tan, Quan Ba Dinh,Ha No6i.Toa nha c¢6 chiéu cao 267m gdm 65 tang ndi va 5

tang him .Cong trinh x4y dyung thudc tép 10 toa nha cao nhat Viét Nam [7].
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Hinh 1.4. Phoi canh céng trinh Lotte Hanoi Center
Ngoai cac cong trinh ké trén hién nay ¢ Viét Nam ciing dang c6 rat nhiéu
nhimg du 4n xay dung nha siéu cao tang dang duoc trién khai nhu:
- Cong trinh VIETINBANK TOWER: tai khu d6 thi Ciputra ,quan Tay HJ,
Ha Noi. Cong trinh 1a mot to hop gdm 2 toa thap: toa thap tru sé chinh 68 tang co

chiéu cao 363m ; toa thap dich vu ,khéch san cao 48 tﬁng .



- Cong trinh THE ONE HOCHIMINH CITY: & quan 1, TP.H6 Chi Minh do
Bitexco lam chu dau tu. Pugc ldy ¥ twong tir hinh anh con rong trong dan gian Viét
Nam. Cong trinh gdm 2 tda nha cao 48 tAng va 55 ting v&i chiéu cao 240m.

- Cong trinh SAIGON CENTER: Tai quan 1, TP.H6 Chi Minh véi 1 toa
thap cao 66 tang c6 chiéu cao 289m va 1 toa thap cao 88 ting c6 chiéu cao 386m.

Ciing theo xu hudng chung trén thé gi6i, cac cudc dua gianh ky luc ngdi
nha cao nhét va dang dién gia manh mé, né khong chi thé hién hon kém nhau vé
chiéu cao ma con thé hién sirc manh ciia mdi cong ty.,mdi tdp doan va mdi qubc
gia. Sy xuét hién ngdy cang nhiéu cac toa nha siéu cao ting & Viét Nam ngay cang
1am thay doi bd mit ctia d6 thi ¢ cac thanh phd 16n va 1a xu hudng tit yéu cia twong
lai. Pong thoi ciing thic ddy su phat trién cta cong nghé xdy dung nham dat t6i
nhitng dinh cao mdi.

1.2. Téng quan vé thiét bi van chuyén bé tong trong thi cong nha siéu cao ting
1.2.1. Cén truc thap
1.2.1.1. Cdu tao can truc thap:

Cén truc thap 1a loai can truc tiéu biéu duge st dung rdng rai trong xay dung
nha cao tang, xdy dung cong nghiép va lip rap cic mdy moc thiét bi trén cao.
Chung c6 dic diém 1a cot thap cao, dinh thap lap can dai quay duoc toan vong, cac
bd may thuong dugce dan dong dién doc 14p dung mang dién cong nghiép.

Can truc thap thuong c6 di cac bd may nhu nang ha hang, thay doi tam véi,
bd may quay, bd may di chuyén vi vay chung c6 thé van chuyén hang hod trong mot
khong gian rong 16n. Mat khac két cau cta ching hop 1y nén dé dang thao lap van
chuyén tir noi nay dén noi khéc, tinh co dong cao.

- Strc nang (Qgn): 1a trong lwong 16n nhat ma thiét bi nang co thé an toan tai
1 vi tr nhat dinh.

- Tam véi: 1a khoang cac 2 duong thang dimg di qua thm mooc (hay tam xe

con) va tam co cau quay.
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Hinh 1.10. Tam véi L va chiéu cao ndng H

- Chiéu cao nang: 12 khoang cach tir tim mooc dén mit nén

- Trong luong can truc: 13 trong lwong toan may khi khong mang tai

- Tbc @6 1am viéc cua can truc thap:

e Van tdc ning (m/phit)
e Van tc di chuyén xe con (m/phut)
e Vian tdc quay can (vong/phut)
1.2.1.2. Can truc thdp ding trong thi cong nha siéu cao tang:

- Can truc thap ¢d dinh tu: chan thap gén lién v6i nén hodc tua trén nén
thong qua bé d& hodc cac gdi twa cb dinh, thuong dung trén cac cong trudng xay
dung nha dan dung va nha cong nghiép

~ Can tryc thap tu nang: c6 thé nim ngoai hodc trong cong trinh, thap duogc
tu ndi dai dé ting do cao nang theo sy phat trién chiéu cao cua cong trinh. Khi thap
c6 d6 cao 16n, nd dugc neo véi cong trinh dé ting do on dinh ctia can truc va ting
kha nang chiu lyc ngang.

1.2.2. May bom é to
Xe bom bé tong dung dé van chuyén bé tong theo mot dudng dng din bang

thép hodc béng mot vat li€u cao su tir xe van chuyén bé tong dén vi tri thi cong.
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Hinh 1.11. Xe bom bé téng cé tam véi can tiv 25 dén 68m

So voi phuong phéap bé tong dung bom bang dudng dng va dung can truc thi
véan chuyén bang xe bom c6 cac cong dung sau:

- Do qua trinh van chuyén lién tuc nén ning suit cao, ddi vi bom bé tong
thudng c6 ning sudt tir 30 + 80 m*/h.

- Do dia hinh chat hep, xe bom bé tong c6 thé dat xa noi dang xay dung, cac
duong 6ng van chuyén co thé dit tuy ¥ theo dia hinh.

- Van chuyén bang duong dng dam bao: pham vi hoat dong 16n, chiéu cao
nang 16n hon so véi dung can truc véi xilé chira dé van chuyén bé tong. Chiéu cao
nang ctia can bom c6 chiéu cao tir 25 + 68 m. Chiéu dai van chuyén co thé 1én dén
hang trdm mét.

Xe bom bé tong duoc sir dung nhiéu trong cac cong trinh van chuyén va d6
bé tong tai chd trong x4y dung. Tuy nhién nhuoc diém 1a kho khéng ché s luong
bé tong trong liic van chuyén, thanh phan bé tong bi han ché trong pham vi nhét
dinh (vat li¢u va ti 1€ tron)...

Cic théng sé ky thudt co bén ciia xe bom bé tong.

Bang 1.2. Cac théng so Ciia xe bom bé tdng ZLI5260THB 37X-4Z.

Model Don vi tinh| ZLJ5260THB 37X-4Z
H¢ [Ning suat I6n nhat theo 1y thuyét m>/h 120/70
thong |[Ap suat bé tong dau ra 16n nhat theo MPa 7/11
bom bé[ly thuyét




tong |Ap suat lam viéc dinh mirc MPa 35
Tan s6 bom min™ 22
Dung tich phéu L 550
Chiéu cao cap liéu mm 1540
Kiéu hé thong thay luc Mach hé
Kiéu van phan phoi Van S
Duong kinh xilanh thuy lyc x hanh mm #130x2100
trinh
Duong kinh xilanh betong x hanh mm @ 230x2100
trinh
Lam mat dau thuy luc cm Bang gi6
D3 sut bé tong cho phép bom mm 12~23
Duong kinh cot liéu max 40
Kicu cau triic 37X-4Z
Do cao phan phoi m 37
Chiéu ngang phan phoi m 33
Chiéu sau phan phoi m 24.7
Géc quay +270°
S6 doan can 4
Chiéu dai cac doan mm 8850/7860/7970/8320
. [Goc gap cac doan can 90°/180°/245°/235°
Can . T X
phan Duqng kll’l’h ong ‘ ’ mm @125
phéi Chif:u dai ong rr%ém‘(cuéi cf%ng) mm 3000
Chiéu cao khi bat dau mo can phan mm 8300
phdi
D6 mé chan chong (Trudcxsauxbén mm 6200x7235%6980
canh)
Thé tich thung nhién lidu L 380
Tiéu chuan khi xa Euro. 111
Tong trong lugng kg 26400
Kich thudc ngoai mm 11760x2500%x4000
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Hinh 1.12. Ving lam viéc ciia can bom

1.2.3. May bom tinh
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Loai bom tinh, 14 loai may chi gdm phan may bom chinh khong kém theo hé
duong dng bom, ma s& dugce dau vao duong dng bom dit sin tai cong trinh, do d6
loai may bom ndy con goi 1a may bom dong hay may bom duong dng. Thudong may
bom tinh khong tu di chuyén dugc, ma phai gan vao xe tai nhu mot ro-modc, dé xe
tai kéo dén cong truong. Tuy nhién, ciing c¢6 loai bom tinh ty hanh, nhung dén cong
trudng nd van dugce dit tinh tai mot vi tri ¢ dinh, ma c6 thé ndi vao hé théng 6ng
bom bé tong lap sin cd dinh tai hién trudng. Tuy may bom tinh khong c6 hé can dé
¢ thé vuon t6i moi vi tri d6 bé tong trong tam hoat dong cua can nhu bom dong,
nhung véi nha siéu cao tang né lai thuong dugce dung dé bom chuyén 1én ting dot

d6 cao nha theo timg dot duong dng dimg. Trong trudng hop nay, ngudi ta thuong



két hop nhiéu may bom tinh dé bom vita bé téng trung chuyén theo timg dot chiéu

cao cua toa nha siéu cao tang.

Hinh anh bom bé tong tinh:

S'SA0

-

a) Bom bé tong tinh c6 dinh dang xe

kéo — Phd bién tai

a) Bom bé tong tinh co dinh dang gan véi xe

Hinh 1.13. Hinh anh co ban ciia mday bom tinh dé bom bé téng

M5 - cong suit bom 16n nhit 95m*/h)

Thong s6 k¥ thuat bom bé tong tinh (Vi du: Model HBT80.18.181RS cua

Bang 1.3. Cac théng sé ciia bom bé tong tinh Model: HBT80.18.181RS.

Stt Théng s6 chinh Don vi Gia tri
1 | Cong suat bom lén nhat m3/h 95/43
2 | Ap suat bom Mpa 8/18
3 | Cong suat dong co (Diesel) Kw 181
4 | Trong lugng Kg 7300
5 | Kich thudc da Mm S0i:50, da xay 40
6 | Puong kinh 6ng bom M f125; 150
7 | Chiéu cao bom lén nhat/Xa M 250/1000
8 | buong kinh cira xa mm 180
9 | Hé thong thuy luc Mach kin
10 | Kich thudc phéu Thé tich x Chiéu cao H Lxmm 600x1400




1.2.4. Cin phén phéi bé tong
1.5.4.1. Khai niem:

Can phan phdi bé tong 1a thiét bi chuyén dung van chuyén bé tong 1én cao va
phan phdi dién rong (Chiéu ngang tam véi 20-45 m), né dap tng duoc moi yéu cu
doi hoi cua thi cong bé tong nhu: khéi lwong cung cip 16n, tbe do cung cip bé tong
rat cao, tién do thi cong rat nhanh, chinh xac, chit lwong bé tong dong déu, chat
lwong cong trinh cao, an toan cho ngudi va cong trinh dimg hang dau, sir dung it lao
dong, vé sinh moi trudng dimg s6 1.

1.5.4.2. Mt s6 hinh anh can phan phoi bé téng

Hinh 1.14. Can phdn phéi bé tong Zoomlion, Truemax.
Thong sb k¥ thuat can phan phdi bé tong (Vi du: Model Zoomlion HGS45
lap rap tai Trung Qudc — tAm v6i 16n nhat 45m)

Bang 1.4. Céc thdng sé chinh cua can phan phai bé tong Model Zoomlion HGS45.

Stt Théng s6 chinh Don vi Gia tri
1 | Tam véi 1én nhat m 45
2 | Chiéu cao tu ding m 24
3 | Goc quay can 0 360
4 | Tong trong luong Kg 19.000
. s : 125mm, 6ng mém
5 | Puong kinh 6ng dan mm 300mm
6 | Kich thudce tru (m) m 0,75x 0,75
7 | Chiéu daican 1/2/3 10,25/ 8,1/



http://cauthap.vn/Upload/Store/Default/2011/11/25/HG28G.jpg
http://cauthap.vn/Upload/Store/Default/2011/11/25/HG28G.jpg

7,9/7,91/8,25
3 Goc quay can 1/2/ 3 -4,2 ~+82,5/

0~180/ 0~180
9 | Cocauleo Xilanh thuy lyc

1.3. Cong tac van chuyén vira bé tong trong thi cong nha siéu cao ting trén thé gi6i
va tai Viét Nam
1.3.1. Bé téng trong thi céng nha siéu cao ting

Vit liéu co ban dugc st dung dé xay dung khung chiu luc cua nha si€u cao
tang 12 bé tong toan khdi. Cho dén nay, rat nhiéu nha choc troi trén thé giéi da duoc
xay dung trén nén tang két cau khung chiu luc bé tong toan khoi, trong d6 c6 Burj-
Dubai Tower (Dubai - A Rap, 828m, 164 ting); Petronas Twin Tower (Malaixia,
432m, 88 tang); Bank of China Tower (Hong Kong, 369m, 70 tang); Jin Mao
Building (Thuong Hai, 421m, 88 ting); Texas Commerce Tower (My, 305m, 75
tang); Federasia Tower — Moscow City (LB Nga, 506m, 94 ting) va nhiéu cong
trinh khac.

San luong bé tong toan khdi hang nam trén thé gidi sir dung cho cac két ciu
nha va cong trinh vuot qua 1,5 ty m°, tiéu tén hon mot nira khéi lugng xi ming
duoc san xuat. O cac nudc phat trién (Anh, My, Nhat, buc...) bé tong toan khoi
chiém trén 75% khbi luong bé tong st dung cho xay duyng. Con & LB Nga bé tong
toan khdi hang nim u6c khoang trén 100 triéu m®, chiém khoang 35% khbi luong
vat ligu xay dung dugc st dung.

Bé tong khoi 16n cho nha siéu cao ting thudng dugc thiét ké vdi do bén cao.
Thudng tir B40, twong dwong M550 tré 1én. Trong nhitng nim gan day xu hudng sir
dung bé téng v6i cuong do cao hon dén B70+B90, nhu 16i khung chiu luc Petronas
Twin Tower, Keangnam HaNoi Landmark Tower st dung bé tong C70 theo ti€u
chuan ACI, twong duwong M900... Phan bé tong ciia cong trinh Lotter Center Hanoi,
Keangnam Hanoi Landmark Tower déu st dung bé tong cuong do cao. Qua do6 cho

thay rang bé tong duogc s dung cho nha siéu cao tang noi chung va cho céac két cau



khéi 16n néi riéng déu phai c6 chét luong rt cao véi cac yéu cau nghiém ngit vé k¥
thuat va cong ngh¢ va dugc goi 1a bé tong cong nghé cao.

Phuong an duoc sir dung 14 dung bé tong téa nhiét thap, han ché chénh 1éch
nhiét d6 giita cac 10p bé tong va moi truong- vai viée bd sung vao thanh phan bé tong
phu gia khoang hoat tinh (tro bay), phu gia siéu hoa déo va kéo dai thoi gian ninh két.
Viée str dung phu gia tro bay giam luong xi mang str dung, ting do bén lau cta bé
tong, kéo dai thoi gian ninh két bé téng, giam lugng nudc trén, giam do ton that do
sut theo thoi gian, ting d6 chdng thim cho bé téng, giam tdc do phat nhiét thuy hoa xi
mang...Tuy nhién, do nhitng dac diém riéng bict vé céu tao, tinh chit chiju luc, cung
vGi yéu cau vé tinh lién tuc trong thi cong toan khéi nén vira bé tong sir dung phai co
do Iuu dong va tinh cong tac cao. BE tong st dung thuong c6 dg sut Ion dam bao
duogc kha ning van chuyén, thi cong (bang may bom), kha nang lap day khuon va Ién
chat trong qua trinh d6. Ngoai ra con phai dam bao dugc kha ning giit duoc do luu
dong trong thoi gian dai [4].

Nha siéu cao tang sir dung bé tong ¢ cudng do cao, bé tong cuong do cao co
cac uwu diém: Giam tiét dién ciu kién, giam tai trong ban than, tao dugc khong
gian,vuot khau do 16n.

1.3.2. Van chuyén vira bé tong trong giai doan thi céng phan than

Trong cdng tac van chuyén vita bé tong trong thi cong nha siéu cao tang, co
thé c¢6 2 giai doan co ban: giai doan thi cong céc tang thip (dudi 7-8 ting) va cac tang
cao. Mot s dic diém co ban cta viée lya chon thiét bi bom & hai giai doan thé hién
nhu sau:

Bang 1.1. Pdc tring cua Lua chon thiét bi bom va wu nhwoc diém

Lua A s . A a
) Phan tang thap - May Phan tang cao- May bom tinh o
chon i . i Ghi chu
L, bom 0 to ket hgp can phan phoi bé tong
thiet bi
s - Rat tién loi cho viéc hoat | - Két ndi bom theo hinh dang xe | - Ung
ac
dong 1 cach tron ven khi tai va phan chia theo hinh dang dung su
trung .
trang bi bom vdi xe tai. xe de kéo dung




- Ung dung cho cong trinh | - Bom mg dung bom x4 tai do bom ap

c6 do cao vuong goc dudi 7 | cao trén 7 tang ma kho khan khi | luc tang

tang. dung xe bom cao
(Pump Car). khoang
35 tang.
- Thuén lgi cho hoat dong | - C6 kha ning dat 6ng bom xa &
thi cong phén tang thap. phan tang cao ma xe bom (Pump
- Tinh kinh té vuot tri. Car) khong thé hoat dong duoc.
- Thuan loi khi van hanh - Vuot tro1 kha ndng hoat dong

Uu diém . _ _
khi str dung loai bom nay va linh

hoat khi phdi hop véi can phan
phdi bé tong dé rai theo ban kinh

can bom

Nhugc | - Khong c6 kha nang bom | - Chi rng dung khi bom x4 &

diém | xa ¢ phan tang cao phan tang cao

1.3.3. Cong tac van chuyén vira bé tong trong thi cong nha siéu cao ting & nwéc ngoai

Trén thé gidi c6 nhiéu nha siéu cao tang c6 chiéu cao 16n hon 250m nhu
Thép Petronas cua Malaysia cao 452m, Taipei 101 (Pai Loan) cao 509m, Shanghai
WorldFinancial Centre (Trung Quéc) cao 492m, Thap Al Burj Dubai cao 828m.

Toa thap Burj Dubai dugc bat dau xdy dung tir nim 2005, ngay tir dau, ba
may bom bé tong hiéu suit cao, mot hé thong dudong dng bom bé tong phire tap, bén
can bom c6 dinh khong 1ap ddi trong véi nhiéu loai hdn hop bé tong di duoc cung
cép cho cong trinh.

Putzmeister AG d3 cung cip va lap dit cac may bom va hé thong cin bom bé
tdng Tai du an Burj Dubai va tai du an nay c6 mot may bom bé tong Siéu cao ap da
dat ky luc vé& d6 cao bom bé tong 1én téi 601m (tang 155) va d6 cao cudi cung 1a

611m (hinh 1.5). P9 cao bom dugc tinh theo chiéu dai cua duong ong dung lap




trong két cdu va dudng dng bom bé tong thang dung, bao gém ca ng tru va cin
bom cua tram bom c6 dinh.
May bom Putzmeister va hé théng dudng dng da bom bé tong 1én do cao

600m v6i luu leong 30m*/gio.

Hinh 1.5. Bom bé tong lién tuc lén dén dé cao 601m tai du an Burj Dubai

bé dat dugc d6 cao bom bé tong dé phuc vu thi cong cho tda nha, nguoi ta
tién hanh cac thir nghiém bang mot hé thdng duong dng bom trai ngang trén mat dat
va cac gia dinh vé ap sut bom, do ma sat ciia bé tong trong dudng dng bom va két
hop hai may bom siéu cao 4&p BSA 14000 SHP-D v6i mot may bom cao ap
‘thuong’BSA 14000 HP-D da dung khi thtr nghiém, thanh mot tram bom.

Ban dau cac duong 6ng bom duoc ndi v6i ca bdn can bom c¢b dinh
Putzmeister. Ba duong dng dugc ndi véi cac can bom loai MX 28-4 T, ching s&
chuyén bé tong téi cac két cu canh cua cong trinh. Can bom MX 28-4 T duoc cb
dinh trén san cong tac cta hé théng gian gido Doka vdi cac tru dng cao 16m. Viéc
d6 beé tong cho két cau 16i duoc tién hanh 1én téi 46 cao 585m (tang 155) véi bon
can bom, thim chi 1én hon loai MX ¢6 tdm véi 32m. Céc can bom MX 32-4 T duoc

lap trén cac try ong cao 20m gan trén san cong tac cua hé thong gian gido tu leo



Doka. Tién trinh leo ctia hé théng nay dugc thuc hién béng thiét bi thuy luc theo
cach nang dan thanh nhiéu budc cho mdi tang.
1.3.4. Cong tac van chuyén vira bé tong trong thi cong nha siéu cao ting &
trong nudéc
1.3.4.1. Céng trinh Keangnam Ha Néi Landmark Tower: Cong nghé vin chuyén,
phén phéi va rét viva bé tong

Cong trinh KEANGNAM HANOI LANDMARK TOWER: Khu phuc hop
gdm 1 toa thap chinh cao nhét voi 70 ting ndi va 2 tang ham c6 chiéu cao 1a 336m.
Tong dién tich san 1a 579.000m2. Hién ddy 1a toa nha cao nhat Viét Nam va cao thir
22 trén thé gidi. Phan toa thap chinh nay duoc b tri 02 may bom tinh ndi nhung co
03 dudng dng bom bé tong 1én cac ting cao va duogc rai vira boi 03 can phan phdi
bé tdng c6 ban kinh bom x4 theo chiéu ngang 14 28m va ban kinh hoat dong 36m (O
day c6 01 duong 6ng ndi véi 01 can phan phdi bé tong dé du phong). Hai toa thap
48 tang, mdi toa thap bd tri 01 hé thong bom bé téng 1én cac ting cao ndi v6i 01 can

phan phdi bé tong c6 ban kinh bom xa chiéu ngang 14 32m.




-

-

-
-

1.3.4.2. Thap tai chinh Bitexco

Toda thap hinh bup sen 68 tang - Bitexco Financial Tower tai TP.HCM do
Tap doan Bitexco dau tu 1a cong trinh thwong mai hang A+ tai TP.HCM, thap
Bitexco Financial Tower da thiét 1ap nhitng quy chuan méi cho nganh xay dung cta
VN. Toa thap c6 chiéu cao 262m (68 tdng), mang hinh bup sen, c6 san dd truc
thang & tﬁng 52 d6 1a co san d6 truc thang dau tién tai Viét Nam.

Phan méng voi hé dai mong bé coc bang bé tong cdt thép day hon 3m, dat
trén coc khoan nhdi duong kinh 1,5m sau 75m.

B4 tri can phan phdi bé tong dé rai vira bé tong tai tang 65


http://upload.wikimedia.org/wikipedia/commons/9/97/Keangnam_Tower_October_2010.jpg

Hinh 1.7. Thi céng bom bom bé téng tang 65 toa nha Bitexco

1.3.4.3. Trung tam thuwong mai Lotte Ha Nji
Phan than cong trinh Lotte Center Hanoi tai tﬁng 61 van duoc bd tri 03 can
phan phdi bé tong (Putzmeister) dé dam bao cho cong tac thi cong rot rai vira cho

toan b0 mat san.



Hinh 1.8. Can phdn phdi bé téng thi cong tang 61 c¢éng trinh Lotte Center Hanoi.
Phan mai tdoa nha di dugc cit ndc vao ngay 24/07/2013, tai cao do 267m

(tang thir 65 cta cong trinh).

Hinh 1.9. Bom bé téng tang 65 tai dir dn Lotte Center



1.4. Cac sw ¢b xay ra tai cic cong trinh trong qua trinh van chuyén vira bé tong
va bai hoc khic phuc cia don vi thi cdng

- Mat dién, khong bom dugc, vira dong lai trong dng.

- B¢ tong mat d6 déo, do sut bé tong giam (mét do linh dong), ap lyc may bom
khong du dé thing ma sét giita vita bé tong va thanh dng trong trudng hop bé tong
mat do linh déng nay. Nguyén nhan do bé téng duoc tron va chd qué ldu nén linh
két va 1am giam do6 linh dong. Khic phuc: Phai bd sung thém nudc va tron tron 1am
tang do sut (d0 linh dong cua bé tong).

- Do tinh toan ap lyc may bom khdong chinh xac.

Vé nguyén tic, khi thi cong cac tang cao thi vita bé tong yéu cau do sut cang 16n,
ddng thoi ap luc may bom ciing ting theo cac ting. Viéc tinh toan ap lyc may bom
khong chinh xac c6 thé dan dén khong du ap luc day vira 1én cao mic du vira bé
tong van dam bao d6 linh dong khi thiét ké.

- V& dng bom ¢ nhitng vi khi ndi dng hay khép nbi

Tiéu két chwong 1:

Noi dung chuong 1 di tong hop va phan tich dugc tong quan cac phuong
phap van chuyén vita bé tong trong xay dung cac cong trinh siéu cao tang trén thé
gidi va ¢ Viét Nam trong thoi gian gin day. Phuong tién dé van chuyén vita bé tong
trong thi cong nha si€u cao tﬁng dugc lya chon phu hop véi yéu cdu vé chiéu cao
can van chuyén. Trong cac ting thap c6 thé dung may bom 6 t6 dé bom bé tong.
Céc tﬁng trén sy lua chon bat budc 1a may bom tinh, ap luc bom 16n. Qua trinh bom
c6 thé truc tiép hodc ¢6 thé qua tram trung gian.

Khi thi cong cac cong trinh nha siéu cao ting & Viét Nam, phuong 4n bom bé
tong duogc tinh todn va thiét ké Iya chon boi cac nha thau nude ngoai, dap g duogc
yéu cau thi cong cua cong trinh. Viéc nghién ctru tong két dé xuét qui trinh va
nhimg nguyén tic co ban Iya chon phuong 4n van chuyén vira bé tong cho cc cong

trinh siéu cao ting trong diéu kién Viét Nam dé co thé ap dung pho bién 1a can thiét.



CHUONG 2.
CO SO KHOA HOC CUA VIEC LUA CHON PHUONG AN
VAN CHUYEN VUA BE TONG TRONG THI CONG XAY DUNG
NHA SIEU CAO TANG
2.1. Cac yéu ciu ciia vira bé tong dap img qua trinh vin chuyén bing bom bé tong
2.1.1. Céu tritc ciia hén hop vira bé tong

Hon hop vita bé tong 14 mot hé da phan tan nhiéu thanh phan phic tap nhan
duoc khi nhao tron hon hop xi mang véi ¢t lidu va nude. Do co cac nodi luc tac
dung giita cac pha ran va nuéc hdn hop bé tong cd duge tinh déo va cac tinh chat
nhat dinh, dic trung cho cac chat 1ong déo dang hinh thanh céu tric, 13 dang vat
chét trung gian giira chat 1ong déo va cac vat thé ran. So voi chat long déo thuc
ching khac nhau boi sy hinh thanh cuong do ciu triic ban dau hoic d6 nhét cau
tric, xuat hién nho luc ma sat déo; so véi vat thé rin — su Véng mat dan hoi déy du
cta hinh dang va kha ning bién dang déo khong hoi lai dang ké cua sy chay ngay
boi tai trong ban than.

Céu trac cta hon hop bé tong c6 thé xem nhu hé duge ciu tao tir hai thanh
phan: h6 xi mang va cdt liéu. Thanh phan tao thanh ciu trac chinh ctia hdn hop bé
tong 14 ho xi ming, bao gdm xi mang, nudc va phy gia khoang nghién min (néu co).
Céc phan tir xi ming c6 diém khéc biét 1a c¢6 kich thude nho va bé mit riéng 10n, két
qua 13 hd xi ming c6 bé mat phan cach vat ran — chit 1ong phat trién cao va trong
ching thé hién manh hon luc mao quan, phan tr va hép thy, chung tao cho hé tinh
déo va do luu dong.

Hon hop bé tong chira cac hat c6 kich thudc rat khac nhau do d6 giita chung
thé hién nhiéu luc: luc co hoc ma sat trong, luc mao quan, luc tic dung bé mit su
keo tu, luc phan ti, luc hép thu, anh hudng khac nhau dén ciu tric hdn hop. Cac
phén tir cuc nho, léng va bam dinh 1én bé mat cta cac hat 16n hon, lam gidm do luu
dong, va dé tang chung can thém nudc tron, su tang nudc tron thic déy su tang do
lwu dong nhung giam lién két ctia hdn hop bé tong. Khi thay doi ciu tric, ty 1¢ giira
cac hat va ham luong pha 16ng s& 1am thay d6i do luu dong va tinh déo cta hdn hop

bé tong.



2.1.2. Cdc tinh chit ciia viva bé tong
2.1.2.1. Tinh chdt lwu bién ciia vita bé téng

Dé miéu ta trang thai ctia hdn hop vira bé tong & cac diéu kién khac nhau
nguoi ta st dung cac ddc tinh luu bién cua no: ung suét gi61 han truot, d0 nhéot va
tinh xac bién. Pé xac dinh dugc cac tinh chét éy, su dung thiét bi viscodimetr
chuyén dung va céac thi nghiém duoc thuc hién trong phong thi nghiém. Trong diéu
kién san xuat, do luu dong (d6 sut) cia hdn hop vita bé tong dugc kiém tra bang con
do tiéu chuan.

Sy bién d6i khong ngung cac tinh chat ctuia hon hop bé tong tir khi chuan bi
dén khi dong ran do cac qua trinh héa 1y phuc tap xay ra trong bé tong dudi anh
huong cia cac yéu t6 thoi tiét va cong nghé 1a dic diém dic biét cia vira bé tong. Vi
1a mot hé nhiéu cau tric phiic tap, c¢6 luc tac dung twong hd gitta cac hat phan tan
ctia pha rin va nudc, hé thong nay co tinh déo va co thé xem nhu thé vat 1y thong
nhat vé6i cac tinh chét co, 1y, luu bién nhét dinh.

Khi dua ngoai luc (rung dong) vao hdn hop bé tong xay ra su lam toi xop
ciu triic ban dau, 1am yéu di cac lién két gilta cac hat, ting kha ning chdy, bién
dang va d6 luu dong cua chung. Khi dat duoc téc do gidi han truot, khi ma ciu trac
ban dau cta hé & gi61 han pha vg, do nhdt va stuc bén chéng truot dat giad tri nhd
nhat va ngay ca hdn hop it luu dong ciing dat duoc d6 chay nhat dinh. Sau khi két
thuc tac dong cua ngoai luc, hé théng trdy vé trang thai ban dau, phuc hoi d6 bén cau
tric, giam do luu dong. Kha ning ctia hé ciu tric co thé thay ddi cac tinh chat luu
bién dudi anh hudng cua tac dung co hoc va phuc hoi lai sau khi nglmg cac tac
dung goi 1a tinh xtic bién ctia hdn hop vira bé tong.
2.1.2.2. Tinh chdt céng nghé ciia vita bé téng

Chat luong vira bé tong trén quan diém thi cong duoc danh gia qua tinh d&
d6 va tinh cong tac ctia hdn hop. Pay chinh 1a cic tinh chét cong nghé ciia vira bé
téng, cac tinh chat nay duoc danh gia theo thong s6 do luu dong hodc do cing cia
hdn hop bé tong. O giai doan ban dau cua hdn hop bé tong (giai doan co thé thi

cong duogc), hdn hop bé tong c6 dang vira 1ong, nén rat dé chira dung, van chuyén



va bom theo dudng 6ng. D6 linh dong cua vira 10ng dam bao cho viéc bom bé tong,
1ot bé tong vao khudn dugc dé dang. Tinh linh dong cia vira bé tong duoc do luong
thong qua chi tiéu do sut cta vira trude khi d6 bé tong. DO sut cua vira bé tong dam
bao cho vira bé tong c6 thé bom duogc va chay dén moi vi tri bén trong khuon khi d6
bé tong. Tinh cong tic cia vira bé tong quyét dinh boi cac yéu t: d6 sut, d6 clng va
d6 nhét cta hon hop.

DJ sut dugc xac dinh theo TCVN 3106-1993 hoac ASTM C143-90A. Dung
cu do do sut la hinh nén cut cua Abrams, goi 1a con Abrams, c6 kich thudce
203x102x305 cm, day va miéng ho. Do sut duge xac dinh béng chénh 1&ch gitra do
cao con (305 cm) va do cao cia cot bé tong sau khi do ra khoi con. Do ctng cia
hdn hop vira bé tong duge xac dinh vang nhét ké ky thuat Vebe.

Tai Hoa Ky, khi kiém tra do sut bé tong cac k¥ su thudng sir dung céc tiéu
chuan k¥ thuat ASTM va AASHTO lam tai lidu dé kiém tra. Céc tiéu chuan ctua Hoa
Ky thuong chi dinh cu thé nén sut gia phai ¢ chiéu cao 1a 12-in (30,48 cm), c6
duong kinh dudi cung 1a 8-in (20,32 cm) va duong kinh trén 1a 4-in (10,16 cm). Cac
tiéu chudn ASTM cling chi dinh cu thé qué trinh thao nén sut, can nang 1én theo chiéu
doc, ma khong dugc quay tron nén sut trong qua trinh thao bé khoi khuon. Su kiém
tra do sut duoc xem nhu 13 "Tiéu chudn phuong phép thir cho viéce thir do sut ctia hdn
hop vita xi ming va ciing véi tiéu chuan (ASTM C 143) hay (AASHTO T 119).

Tai Anh Qudc tiéu chuin chi dinh nén sut c6 chiéu cao 1a 300mm, dudng
kinh day dudi cta nén sut 1a 200mm, duong kinh trén cing 13 100mm. Tiéu chuan
Anh khong yéu cau cu thé cach thao bé nén sut ma chi yéu cau nén sut nén 1én theo
chiéu doc. Cong tac kiém tra trong tiéu chuan Anh trudc day thuong dung BS 1881-
102:1983 va hién nay sir dung tiéu chuan hién hanh cta chau Au BS EN 12350-
2:2009 thay thé tiéu chuan ci.

2.1.3. Cdc tiéu chi danh gid chit lwong vita bé tong
2.1.3.1. Phan logi vita bé tong
Vira bé tong dugc phan ra theo tinh cong tac va theo mirc d§ hoan chinh.

a. Theo tinh cong tac:


http://vi.wikipedia.org/w/index.php?title=H%C3%ACnh_n%C3%B3n_c%E1%BB%A5t&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=ASTM&action=edit&redlink=1
http://vi.wikipedia.org/wiki/AASHTO
http://vi.wikipedia.org/w/index.php?title=Ti%C3%AAu_chu%E1%BA%A9n_Anh&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Ti%C3%AAu_chu%E1%BA%A9n_Anh&action=edit&redlink=1

Tinh cong tac cua vita bé tong dugc do luong danh gia qua khai niém mac
ctia hon hop. Theo d6, hdn hop bé tong phan thanh 3 nhém mac: siéu cting - SC,
ctimg - C va déo - D. Trong tirng nhoém, tuy theo mirc d6 dé d6 va dé dam, hdn hop
bé tong duoc chia thanh cac Mac khac nhau (bang 2.1).

Bang 2.1 Méac hdn hop bé tdng theo tinh cong tac

Tinh cong tac xac dinh theo
Mic hén hop bé D§ déo, mm
téng theo tinh D cing, gidy Puwong kinh
cong tac Sut con chiy xoé
Hon hop bé tong siéu climg
SC Lén hon 50 - -
Hon hop bé tong cimg
C4 31+50 - -
C3 21 +30 - -
C2 11+20 - -
C1l 5+10 - -
Hon hop bé tong déo
D1 4 va nho hon 10 + 40 -
D2 - 50+ 90 -
D3 - 100 + 150 -
D4 - 160 + 220 260 +400

(D) clrng vira bé tong: Thoi gian can thiét dé lam phang mat mot khéi hon
hop bé tong tuoi hinh cén trong khudn tiéu chuin dudi tic dung cia mot may dam
rung ti€u chuén. Ky hiéu 1a C, don vi do d6 cung la gidy. Do ctirng chi ro mac do dé
tao hinh ctia hon hop bé tong tuoi khong cé do sut.)

Hdn hop bé tong déo co thé chia 1am 3 loai nhu sau: Loai cimg SN=1-4cm,
loai déo SN = 5-10cm, Siéu déo ¢c6 SN > 10cm.



Theo tiéu chudn cua LB Nga, hdn hop bé tong siéu cing chia 1am 3 mac:
CXK1 (dén 50 giay), C3K1 (50 — 100) va CXK1 (>100); hdn hop bé tong déo cd 5 mac
IT1 —II5, trong d6 mac I15 c6 do sut tir 21 cm va do xoe con tir 31 cm trd 1én.

b. Theo mirc do hoan chinh:

Tuy theo mirc dd hoan chinh hon hop bé tong phan ra hai loai: hon hop bé
tong wdt (da tron nudce) va hon hop bé tong kho (chua tron nudce).
2.1.3.2. Cdc tiéu chi danh gid chdt lwong vita bé téng

Hdn hop bé tong can duoc san xudt phu hop voi cac yéu cau cia tiéu chudn
va cac quy trinh cong nghé duoc phé duyét va bao dam dat cac yéu cau co ban cia
hdn hop bé tong, qui dinh boi cac tidu chuan: TCVN 374:2006 Hon hop bé tong
tron san - Cac yéu cau co ban danh gia chat luong va nghiém thu; TCXDVN
4453:1995 Ké cau bé tong toan khdi — Tiéu chuan thi cong va nghiém thu;
TCXDVN 356:2005 Két cau bé tong va bé tong cot thép — Tiéu chuan thiét ké.

a. Cac tiéu chi ky thudt, cong nghé: Tinh cong tac, cuong do bé tong (nén,
kéo...), kich thudc 16n nhat cia hat cbt liéu, thoi gian dong két, ham luong bot khi,
tinh bao toan cac tinh chat ctia hdn hop bé tong theo thoi gian (tinh cong tac, do
tach nudc va tach vira, ham luong bot khi) khi ¢6 yéu cau, khéi luong thé tich;

b. Tiéu chi vé do tach nudc va dé tach viia:

- D6 tach nudc: dai luong chi rd kha nang tu gitr nude cua bé tong tuoi theo
thoi gian. Do tach nude duge do bang phan trim thé tich nudc tach ra khoi bé tong
trong khuon tiéu chuan sau mot thoi gian nhét dinh so vé6i thé tich khéi bé tong dem
thir.

Do tach nudc cua hon hop bé tdng T, dugc tinh béng phén tram, lam tron
té1 1% theo cong thirc

T, =$100 hodc T, =m100
\% h

Trong do6:
\/ - Thé tich nuéc tach ra, tinh bang ml.

V - Thé tich hdn hop bé tong trong thiing, tinh bang ml.



h, - Chiéu cao 16p nudc tach ra, tinh bang mm.
h- Chiéu cao hdn hop bé tong trong thung, tinh bang mm.
- Po tach vira: Pai lugng chi sy phan li vita trong hdn hop bé tong tuoi theo

chiéu cao khdi bé tong. Do tach vira ctia hdn hop bé tong cho ting 1an thir duoc tinh

M A - \ \ e A ) A
bang phan tram, lam tron to1 1% theo cong thuc: T, = Z</100

Trong do:

A,- Chénh léch phan trim lugng vira trong phan hdn hop & trén so véi ¢
duoi.

> V- Téng phan trim lugng vita ¢ ca 2 phan.

Véi V — Phan tram luong vira trong hdn hop ¢ phan trén (hoic dudi) dugc

tinh theo cong thirc: V= LUl 7%
m

Trong do:

m - Khéi luong hdn hop ¢ phan trén (hodc duéi), tinh bang g.

m; - Khéi luong cdt lidu 16n da duge sy kho & phan trén (hodc dudi), tinh
bang g.

Pé dam bao mirc 6 phéan ting cta hdn hop bé tong khong duoc vuot qua
cac gia tri quy dinh trong bang 2.2.

Bang 2.2 Gia tri gigi han vé dé phan tang cia hon hop bé tong

Mac hén hop bé tong P phin ting, %, khong vurot qua cdc gia tri
Theo tinh cong tac P tach nuéc P tach vira
SC 0,1 2
C4+C1 0,2 3
D1vaD2 0,4 3
D3+ D4 0,8 4

2.1.4. Yéu cau ky thudt ciia vita bé tong ddp teng qud trinh vin chuyén bang bom
bé tong

Déi v6i cong tac bom bé tong, trong thanh phan ciia hdn hop bé tong thi nudc 1a
thanh phan qua trong nhit dé c6 thé bom dugc hdn hop bé tong vi né 13 thanh phan

trung gian truyén ap suit do bom tao ra dén cac phdi liéu khac. Do vy can phai tao ra



hén hop thé huyén phu ctia nude va cac phdi liéu cimg ma tir hdn hop nay nude khong
thé tach ra dugc. Trong cac phdi liéu tao nén hdn hop bé tong dam béao viée gitr duoc
nudce, cac vat liéu ¢o6 do hat nho hon 0,25 mm c6 vai tro quan trong vi strc cang bé mat
ctia chung trong hdn hop 1a 16n nhat nén ngin can khong cho nuéc chay qua. Chat
lwong va khdi lugng ctuia hdn hop & thé huyén phu c6 anh dén viée tao thanh dong bé
tong trong dudng ng. Néu trong hdn hop bé tong, thé huyén phu xuét hién véi sb
lwong it hon so véi s luong can thiét dé dién ddy thé tich rdng cua hdn hop, luc nay
dong bé tdng trong cac duong éng khéng dugce tao thanh.

Trong vung chua duoc dién day, ap sudt cua bom khong di dé tao thanh
dong hon hop vat liéu ma chi chén ép cac hat. Chinh diéu nay lam xuat hién hién
tugng Un tic trong dudng éng va viéc bom hdn hop khong thé thuc hién duoc.

Néu nhu hdn hop bé téng duoc tao thanh mot dong lién tuc, khong c6 18
hong khong khi (ta goi bé tong & thé huyén phu) thi dong chat 1ong khong chiu nén
s& dam bao cho bé tdng di chuyén thanh dong khong bi un tic. Ap sut ciia bom s&
truyén luc thuy tinh truc tiép tic dung 1én hdn hop da hoa tron déu (thé huyén phu),
hdn hop nay trong lac di chuyén thanh déng thuong xuyén phi 1én bé mit trong cta
duong dng tao thanh 16p boi tron.

Nhu viy dé bom bé tdng dat ning sut cao va ap suit van chuyén c6 thé nho
13 can phai tao ra mot hdn hop bé tong van chuyén ¢ dang huyén phi. Mot diéu can
Iwu y ddi voi cac hdn hop bé tong cé sir dung cac chat phu gia nhu chat lam dong
két, chat lam cham dong két, phu gia lién két hoac phu gia lam tang tinh dam lén
can phai kiém tra tai chd xem c6 anh hudng dén kha ning bom bé tdng hay khong.

Nhu vy, dé qué trinh bom dugc thuan lgi vita bé tong phai c6 do sut, do
dong nhat, d6 déo cao va khong dugc tich nudc, phan ting. V& nguyén tic, vira
ding cho bom bé téng c6 d6 luu dong 5 + 12 cm, nhung trong thuc té d6 luu dong
clia vita bé tong bom dung cho cac nha cao tang 1a 12 +£2 cm cho 6 + 7 ting dudi, va
cang 1én ting cao d6 sut cang phai cao hon, vao khoang 15 +2 cm. Pé c6 thé dung
bom vén chuyén, hdn hop bé tong phai c6 ham luong cbt lidu nho cao. Gi6i han c&

hat d4 can phai nho hon 1/3 dudng kinh trong nho nhat cia 6ng bom. Néu do luu



dong qua nho, lyc ma sat 16n, vita kho dich chuyén trong duong dng. Nguoc lai, néu
d6 luu dong cao qua gidi han, vita c6 thé bi phan tang khi bom, gay ra tic dng. St
dung phu gia hoa déo chéng phan ting va phu gia Sika Pump cho hdn hop bé tong
s& 1am dé dang bom theo duong 6ng.

Trong xay dung nha siéu cao ting, dé dap ung vai tro 1a két cau chiu lyc cua
két cau, bé tong toan khéi phai dat dugc cac yéu cau rat nghiém ngit vé ki thuit va
cong nghé, d6 1a bé tong chat luong cao hay co thé goi 13 bé tong cong nghé cao
(High Performance Concrete, HPC). Bé tong chit luong cao 1a bé tong két hop
nhiéu tinh chét vuot troi: tinh thi cong, cuong do, do bén st dung cao, chi s6 mai
moi va tham thau thap, cac tinh chit bao vé an toan ddi véi cot thép, viing bén trude

an mon hoa hoc, vi sinh va on dinh vé thé tich (hinh 2.1).

_ Mién bé téng
6n dinh thé tich cao

D

i

BE TONG
‘ CHAT LUQNG CAO

Mién bé téng
cuwong do cao
Mién bé téng
dé bé sir dung cao

Mién bé tong (vira) dé dé,dam
- tinh thi céng cao

Hinh 2.1. So' d6 hop thanh bé tong chat lwong cao
Cong nghé bé tong chét luong cao phai dua trén su diéu chinh cdu tric tao
thanh cta bé tong & tit ca cac giai doan clia qua trinh san xuat. Phuc vu qué trinh d6
phai sir dung xi miang poocling cudng dd cao hodc chét két dich hdn hop, t6 hop
cac chat bién tinh hoa hoc (modification) lam bién thé ciu trac va tinh chit bé tong,
céc thanh phan va chat don khoang hoat tinh va cac loai phu gia. Trong qué trinh
san xuét 4p dung nhitng cong nghé tién tién, dam bao sy chinh xac va khoa hoc

cong tac cap liéu, tron, sy dong nhat hon hop vita, su 1én chit va dong ran bé tong.



Viéc san xudt va thi cong bé tong toan khdi trong xay dung nha siéu cao tang phai
dic biét linh hoat, phu hop véi timg két ciu, giai doan thi cong.

Hién nay, khi thi cong phan két ciu chiu lyc nha siéu cao tang, v6i yéu cau
vé cuong do cao, thi cong db bé tong & do cao 16n, cau kién véi mat do ¢t thép day
dic, ngoai yéu cau vé cudng do, vita bé tong phai dam bao tinh thi cong, tu ddm va
c6 d6 chay thich hop (d6 xde con trén 600mm). Dé dat dugc cac yéu cau trén khi
ché tron vira bé téng phai thiét ké cAp phdi sir dung t6 hop chat bién tinh, phu gia
khoang hoat tinh va phu gia siéu hoa déo.

2.2. Nguyén ly hoat dong ciia may bom bé tong

Hién nay, mdy bom bé tong cd hai dang: may bom 0 t6 va may bom tinh.
Trong may bom 0 t0, thiét bj bom dit trén xe ¢& s& ¢6 thé di chuyén co dong trong
qua trinh sir dung, may bom dugc van hanh béi dong co cua xe xo s6.

May bom bé téng tinh chi gdm phan may bom chinh khong kém theo hé
duong dng bom, ma s& duge dau vao dudng dng bom dit sin tai cong trinh, do do
loai may bom nay con goi 1a may bom dong hay may bom duong dng. May bom tinh
khong tu di chuyén dugc, ma phai gin vao xe tai nhu mot ro-moodc, dé xe tai kéo dén
cong truong. Tuy may bom tinh khong c6 hé can dé co thé vuon téi moi vi tri d6 bé
tong trong tam hoat dong ciia cdn nhu bom dong, nhung véi nha siéu cao ting no lai
thuong duoc dung dé bom chuyén 1én timg dot do cao nha theo timg dot duong 6ng
dtmg. Trong trudng hop ndy, nguoi ta thuong két hop nhiéu may bom tinh dé bom
vita bé tong trung chuyén theo timg dot chidu cao cta tda nha siéu cao ting.

2.2.1. Nguyén Iy truyén déng tiv xe co' sé dén mdy bom

Pong co c6 chitc nang bién d6i nang lugng cia nhién lidu thanh co niang. Ly
hop ¢6 nhiém vu déng hodc cit ngudn dong luc tir dong co truyén dén banh xe chu
dong hodc cac bom thuy luc. Hop s6 chinh c6 tac dung 1am thay ddi sé vong quay &
truc ra ctia dong co tir d6 lam thay doi toc do di chuyén ctia xe hodc 1am thay ddi s6
vong quay cia cac bom thiy luc. Cong suat dong co truyén qua ly hop, hop sd, truc
cac dang dua dén hop sd phu. Hop sd phu c6 hai ché do 1am viéc: truyén cong suat
dén cau sau (khi xe dang chuyén dong) hodc truyén cong suat dé dan dong bom

chinh (khi xe dang bom bé tong).



Ban dau cho dong co hoat dong, sau mot thoi gian kiém tra xem 4ap suét khi
nén trong binh hoi. Khi ap suat dat dén gid tri cho phép thi tién hanh mo ly hop va
tién hanh cai s6 xe thi xe s& bit dau di chuyén. Do hop sb phu luén ludn & ché do ndi
tir truc cac ding ra cu sau vi viy mudn bom bé tong thi ta phai thyc hién qua trinh
chuyén ché d6 1am viéc ciia hop sb phu ngay khi vira mé ly hop (viée diéu khién qua
trinh dong ma ly hop va ché d6 lam viée ctia hop sé phu diéu dung khi nén).

2.2.2. Nguyén ly hoat dong cua mdy bom bé tong
Theo céu tao ctia bom ngudi ta chia 1am hai loai: bom kiéu piston, bom kiéu réto.
Theo cach dan dong, chia ra lam hai loai: dan dong thuy lyc va dan dong dién.
a) Bom bé tdng kiéu piston dan déng bang piston thuy lwc (hinh 2.2).

Bé tong tir cac xe van chuyén duoc dua vao mang tron, khi mot pison chuyén
dong di 1én thi n6 hit bé tdng vao xi lanh cta né, piston kia sé di xudng phia dudi va
day bé tdng qua lac hinh chit C dé dua bé tdng dén 6ng dan bé tdng. Sau khi bé téng
da dugc ddy ra khoi xilanh thi miéng ctia qua lic C s& duoc dua qua miéng cia xilanh
kia dé tiép tuc thuc hién qua trinh dua bé tong dén 6ng dan, gitip cho bé tong duoc

van chuyén lién tuc tron duong ong.

Hinh 2.2. Cdu tao tong thé cum céng tdc ciia bom
1-Mdéng trén; 2-Qua lac; 3-Ong dan bé tdng; 4-Pitténg bom bé tdng; 5-Xilanh bom
bé tong; 6- Xilanh diéu khién qua lac; 7-Tam ldc.



b) Bom bé téng kiéu réto (hinh 2.3)

Hinh 2.3. Bom bé tong kiéu réto
1-Ong dan bé tong cao ap; 2-Ong dan hoi ciia bom; 3-Thimg cdp liéu,; 4-Ong dan
bé téng tir thung vdo ong; 5-Réto ciia bom.

Khi réto cia thung cap liéu (3) quay, bé tong tir thing chira s& bi réto cudn theo va
duoc day chay doc theo dng dan hoi (4). Réto (5) ctia bom s& quay nén bé tong tir dng (4)
vao Ong dan hdi (2) va day vao ong cao ap (1) dé dan bé tong dén noi sir dung.

Ong dén bé téng ctia bom réto thudng hay ding loai dng cao su (6ng mén),
chat luong cao. Nho su dan hdi ctia dng ma bé téng van chuyén trong éng dugce déu
dan, nén chat luong phun bé tdng khi bom tt hon so v&i éng cimeg.

¢) Bom bé tong kiéu piston dan dong kiéu tay quay (hinh 2.4)

b)

Hinh 2.4. So' d6 nguyén Iy lam viéc ciia bom bé tong kiéu tay quay tron.
Vi tri hut bé tongvao xylanh; b) Vi tri ddy bé tdng ra ong dan.
1-Van hat; 2-Van day, 3-Thiét bi dan vat liéu; 4-Canh trén; 5-Xilanh; 6-Piston;

7-Phiéu tiép liéu; 8-Ong dan, 9-Co cdu tay quay.



Than bom gdm xilanh (5) va hon van, trong d6 hon van dit van hat (1) va van
day (2). Xilanh gdom hai 16p, 16p ngoai va 16p trong goi 1a xilanh va 4o xilanh. Dé
tranh mai mon 4o xilanh dugc lam biang mot hop kim rét tét va duoc toi luyén k.

Bén trong xilanh dat pittong (6) c6 dau boc cao su chdng. Nhu vay khi lam
viée chi ¢6 4o xilanh tiép xuc véi bé tdng nén khi bi mai mon ta chi can thay thé 4o
xilanh va van giit nguyén vo ngoai xilanh. Phidu cip liéu (7) ¢ bb tri thiét bi dan
vat lidu (3) dé dua hdn hop bé tdng chay tir tir va diéu ddn vao trong bom qua cira
van hut (1). Trong phiéu c6 canh khudy (4) dé duy tri chit luong bé tong va tranh
hién twong phan ting. Van hat va van day thudc loai van xoay dé dong mo dudng
dan bé téng vao xilanh va day bé tong vao ong dan. Hai van 1am viéc nho co ciu
lién dong gdm vit truyén luc cho co cdu cam (12), (13), thanh kéo (16) va (17).
Theo hinh v& hai van hut va day s& lam viéc nguoc nhau: tic 1a khi van hit mé thi
van day dong, tuong (mg voi qua trinh pittong kéo ra (hinh 2.4.a), khi van hut dong
thi van ddy mé twong Gng voi qua trinh pittdng chuyén dong tir phai sang trai (hinh
2.4.b) dé day bé tong vao 6ng dan. Pé tranh hién tuong ket d4 1am hu hong van va
dé cho hdn hop bé tdng luon ludn & trang thai luu dong, khong bi phan ting, ngudi
ta diéu chinh sao cho van khong bao gio dong hoan toan ma ludn c6 khe hd nho.
2.3. Cén phan phoi bé tong thiy lwe
2.3.1. Nguyén ly hoat dong

Can phan phéi bé tong 1a thiét bi chuyén dung c6 dang can truc dung dé tiép
nhan vita bé tong tir may bom bé tong va phan phdi rai vira bé tong trén dién tinh d6
bé tong. Can phan phdi bé tong 14 thiét bi khong thé thiéu trong thi cong bé tong cac
cong trinh siéu cao tang.

Bé tong dugc phan phdi boi hé thong can lién két quay quanh mét truc (than
can phan phdi) va duoc diéu khién bdi cac pittong ap luc dau. Do vuon cia can
phan phdi trong khoang 20 — 45m. Sir dung can phan phdi bé tong dap ung duoc
moi yéu cau doi hoi cua thi cong bé tong nhu: khdi lugng va tbe do cung cip bé

tong rat cao, tién do thi cong nhanh, an toan cho ngudi va cong trinh.



2.3.2. Pdc diém ciu tao chinh ciia can phin phoi bé tong

Pic diém cdu tao chinh cta can phan phdi bé tong thé hién ¢ bang 2.3.

Hoat dong cua can phan phdi dan dong hoan toan bang thuy luc qua céc
khép quay, mam quay, khép ndi nén cé do linh hoat va tinh 6n dinh cao. Can c6 thé
stt dung linh hoat véi 03 dang diéu khién: bang tay; tir xa khong day va tir xa co
day. T6 hop than dugc chia thanh than trén va than duéi. San lam viéc duge cb dinh
trén phan than trén. Dung cu nang chu yéu duoc ciu tao gom 3 khung nang, 2 xy
lanh thay lyc va 2 chét an toan dai.

Tai cac diém khac nhau d6 day cua dng ciing duoc thiét ké khac nhau, cac vi
tri chiu mon, 6ng dugc 1am day hon vi vdy tudi tho cia dng phan phdi rat cao. Cac
két cAu chinh cta can phan phéi déu duogc ché tao tir thép hop kim déc biét. Bé mit
bén trong dng duoc toi cao tan, cira xa ciia phéu duoc lap bac hop kim cao cap.

Toan bd hé théng déu co tudi tho dam bao van chuyén trén 30000m> bé tong.



Bang 2.3. Pdc diém cau tao mét s6 bg phdn chinh cia can phan phdi bé tong

1. Bom thuy luc, van phan ph01 van can bang, van tran la
nhirng b phén chinh. Van can bang c6 tac dung can bang ap
suit, nang cao d6 6n dinh khi xay ra hién tuong qua 4p khi ha
can.

2. Can phan phdi duoc ché tao bang thép tAm cudng do cao,
do cung vitng va do bén cao.

3. Thung dau thay luc dugc thiét ké an bén trong c6 két cau
viing chac, don giadn, thé tich nhé, lam viéc linh hoat.

4. Co chu leo co két ciu hop chit nhat, rat viing chic va linh
hoat, 6n dinh, thuan tién cho viéc thdo do can phan phoi.

5. Céc by phan va linh kién cua hé thong dién di€u khién déu
la san pham c6 dg chinh xac rat cao

6. Céc thiét b diéu khién tir xa, diéu khién by phén, diéu khién
tc do. Trong trudng hop thiét bi diéu khién tir xa bi 16i, con c6
bang diéu khién bang tay dé thao tac van hanh cac chirc ning ctia
can phan phdi bé tong binh thuong.

7. Gidm téc co cau quay c6 kha nang chiu momen xodn cao,
hoat dong ém diu va lam viéc 6n dinh.

Can phan phéi va than dang 6ng ding tu do trong giai doan dau khi do bé
tong nén va ting ting thap. Can phan phdi duoc ning 18én sau giai doan dau tién
nho thiét bi tu nang qua cac san hodc trong hd thang may va dugc dat tai san can

thi cong.




2.4. Cac thong sb co ban lién quan dén dén cong tac bom bé tong
2.4.1. P$ dai dwong ong bom va sw ton hao dp lwe khi bom bé tong

*) Tri s6 chiéu dai nim ngang éng bom qui dbi

Ong bom bé tong gdm 2 phan: éng cimg (dugce ché tao bang thép cd duong
kinh 6ng tir @ = 130 + 200 mm, duoc nbi lai v6i nhau tir nhiéu doan 6ng thudng c6
chiéu dai mbi dng 1m, 2m, 3m, 4 m va 6ng mém bang cao su dung dé rai bé téng.

Khi bom bé tong, cac yéu té nhu: bom thang dung, cac khuc gip chuyén
huéng dng bom; chuyén dbi duong kinh dng bom, chuyén tir dudng éng clng sang
ong mém s& lam can trd chuyén dong ciia virta va gy ra sy giam ap suat bom trong
duong ong. Vi vdy, khi tinh toan, lya chon may bom phai tinh dén yéu t6 nay: Cac
ton that ap lyc néi trén dugc qui doi thanh chiéu dai nam ngang cta duong 6ng. Tri
s6 chiéu dai nam ngang qui d6i c6 thé tham khao & Bang 2.4.

Bdang 2.4. Bang tinh déi ra chieu dai nam ngang cua éng bom

Loai hinh dwong ong Qui cach dwong ong Chiéu dai IAla m ngang qui
doi (m)
Ong thiang ding huéng 1én ® 100 mm 4
(mdi mét dai) ® 125 mm 5
® 150 mm 10
Ban kinh Ban kinh
cong cong
R=1m R=05m
~ ~ , A 0
Ong cong (mdi chiéc) Goc cong 90 9 12
G6c cong 45° 45 6
G6c cong 30° 3 4
G6c cong 15° 1,5 2
Ong hinh nén (mdi chiéc) 175 —150 mm 4
150 — 125 mm 10
125 - 100 mm 20
Ong mém (chiéu dai) 5m 30
3m 18




2.4.2. Tinh todn, kiém tra cdc thong sé ciia mdy bom bé tong

Céc thong s6 k¥ thuat cho trude ciia may bom bé tong vé co ban bao gom: SO
vong quay (vong/phut); ap suat bom (MPa); s6 xi lanh; duong kinh xilanh (cm);
duong kinh réto (cm); hiéu suat bom (%).
2.4.2.1. Tinh todn ndng sudt ciia bom bé téng

Dbi v6i bom bé tong kiéu pittdng truyén dong bang thuy luc ning suit cia
bom bé tong duogc tinh theo cong thirc sau:

2
g

4

Q, =607 Ln, 7, [m*/n] )

trong do:

dy,l : cac kich thudc ciia xilanh va hanh trinh pittong [m].

n,: s6 1an bom cua hai xilanh trong 1 phut [I / ph]

n, . hidu suét thé tich, dat trung cho sy mat mat thé tich va do dién day bé tong
trong xilanh bom.

2.4.2.2. Vén téc cia pitténg trong bom bé tong

_ Qal
Vy, = M’[m/s] (2)

trong do:

Q.. =Q,/2 ning suit ciia mot xilanh |m?/h|
2.4.2.3. Ap sudt van chuyén hon hop bé tong.

Ap suit cia hon hop trong cac duong 6ng giam dan khi di qua cac khép ndi
v6i bom doc theo dudng 6ng va ¢ cudi dudng 6ng bang ap suat khong khi bén
ngoai.Ap suat can thiét ciia bom :

p, = P, + Py +Ap.L, + P, [MPa] (3)
trong do:
p. : ton hao ap suét thiy tinh [MPa];
P, : ton hao 4p suat dong [MPa];
Ap: ton hao 4p suét ctia dong vat liéu trén 1 m dudng dng [MPa/ m]

Lv: gia tri twong duong cia cac dudng éng dan [m]



p,:ap suét can thiét ctia dau phun [MPa]

Tén thit ap suit dong 1a do hiu qua cua sy thay ddi van téc dong hdn hop, vi
vay no chi xudt hién dbi véi cac loai bom hoat dong mang tinh chu ky. Ap sut dong
hoc doc theo doc theo duong éng ké tir pittdng trd di giam dan, nguyén nhan 1a do tac
dung dan hoi va déap tic dao dong cua vat lidu can van chuyén (day ciing 1 10i giai
thich cho cho mét quy dinh vé viéc lap dit duong dng nhu sau: giita khép nbi cua
bom bé téng va doan dudng dng dua 1én cao theo phuong thing dung can phai dat
mot doan dudng dng nam ngang c6 do dai nhat dinh).

Theo kinh nghiém thuc t&, hé s6 ké dén ap luc dong dugc xac dinh theo kinh
nghiém c6 thé dua vao tinh toan va khi d6 cong thite (1) c6 thé duge viét lai nhu sau:

P, =P.+¢,-Ap.L, +P. 4
trong do:

a) ¢, hé s6 dong phu thudc vao kiéu bom.

b) L,: chiéu dai twong duong cua cac doan dng dan bé tong, dugc xac dinh:

C) Ap: tén ap di chuyén riéng, 12 do ma sat trong cac van chuyén vt liéu

gay ra, tri sO cia nd phu thudc vao :

bdc tinh ctuia dong vat li¢u.

- Puong kinh cua cac dudng dng.

- Téc do caa dong hdn hop.

- Khoi lugng cua vat li¢u van chuyén.

Trong qua trinh 1am viéc, ton hat do ma sat cling thay d6i. Hon hop

vat lidu khi di chuyén trong cac dudng ng s& mai nhin bé mit bén trong cua éng
do d6 c6 thé giam ton ap nhung dong thdi co thé gdy dn mon va viée 1am sach
duong 6ng khong can than co thé ting thém ton ap.
Trén co so tinh toan ctia vién nghién ciru NIIOMSZ, ta co:
Ap = Ap,.K,.K,.K;.K,
Ap,: t6n ap phu thudc vao chat luong vit lidu Ap, [MPa/ m]
K,: hé $6 phu thudc vao tdc do cua dong vat liéu.

K,:h¢ s6 phu thudc vao duong kinh cua duong dng van chuyén.



K, : h¢ so phu tudc vao vat liéu duong ong.

K,: hé s6 phu thudc vao do dic do bang hinh nén cua bé téng.

2.4.2.4. Ap lyc tac dung Ién pittong bom bé tong.
P, = p..F..[MN] (5)
p, : 4p sut van chuyén bé tong [MPa]
F,: dién tich mat pittong bom bé tong [m? |
2.4.2.5. Céng sudt vdn chuyén ciia bom bé tong.
Cong suat van chuyén duoc tinh toan dua trén co sé cua Iy thuyét van chuyén
duong 6ng.

Q,P
3,677,

R = [kw] (6)

Trong do:
Q, : nang suét van chuyén trung binh [m3 / h]
P : &p suat van chuyén hdn hop [MPa]
2.5. Nghién ciru thwe nghiém kiém tra ap lwe bom, cong suit bom va tAm xa vin
chuyén trong thi cong cong trinh LOTTE CENTER HANOI
2.5.1. Muc dich thi nghi¢m
- Do luong xac dinh sy giam ap luc trong dudng dng bom va chi s6 ma sat
theo ttrng khu vuc bom.
- Kiém tra su bién d6i tinh chét cua bé téng trude va sau khi bom.

Tir d6 quyét dinh tinh thi cong cta vita, 4p luc bom va coéng suat bom cho
tirng tang trong phuong an thi céng bé tong cuia cong trinh.

Khi tién hanh bom bé tong 1én ting cao thong qua dng bom cao ap din
truyén dén noi can do, vita bé tong tron san s& bi c6 nguy co bi von, phan tang, tich
nude, trong nhiéu trudong hop hdn hop bé tong c6 chét luong kém sé& din dén tic
duong dng hodc sy phéan tach cac nguyén liéu, dan dén giam chit luong cong trinh

va kéo dai thoi gian thi cong.



Viéc thyc hién do ludng 4p lyc ndm ngang twong Ung v6i phuong an thir
nghiém trén mo hinh thyc té, tinh toan hiéu suat thiét bi va hé s6 ma sat theo do
giam 4p luc ndm ngang cua dudng ong, c6 thé chi din ndi dung cac hang muc cai
tién dé ning cao kha ning thi cong khi bom chiéu thang dimg, tir d6 tinh toan trén Ii
thuyét hé s ma sat cia ap luc duong 6ng thang ding. No6i dung thi nghiém va cac

két qua mong mudn dat dugc thé hién & hinh 2.5 sau day:

f Do 4p luc bom \ 60 ludng su bién d6i tinh chat cﬁ

- Do ap lyc bom bé tong

- Tinh to4n hiéu suét thiét bi - bo luong su bién doi tinh chét cta
thong qua viéc tinh toan luong bé tong trudc va sau khi bom

xa thuc té - Kiém tra thoi gian kéo dai cua bé
- Tinh toan hé s6 ma sat theo tong tron san

hé s giam ap luc dudng 6ng - Po nhi¢t d bé tong trudc va sau

K / Kkhi bom /

Du doan kha nang thi cong (phuong an thi cdng)
- Du doan kha nang thi cong tai Viét Nam
- Dy doan thoi gian d6i pho khi phat sinh tinh hudng
khan cap

\ - Pé xuit phuong an quan li chit luong bé tong /

Hinh 2.5. Muc dich va ndi dung thi nghiém xdc dinh cdc théng sé bom bé téng

Hinh 2.6. Toan cdanh bo tri ldp dat hé ong bom bé téng thi nghiém



2.5.2. Quy trinh thuc hién cong viéc (bdang 2.5)
Bang 2.5. Quy trinh thyc hi¢n cdng viéc thi nghiém

)(;31y dung hé
thong dp luong

Ké hoach hé thong do luong

Khao sat xem xét tai li€u Tham do hién truong Ké hoach do luong va
lien quan chuén bj
- Khio sat hién truong | - Diéu kién hién truong | - Xay dung phuong an va
duong 6ng bom - Phuong phép do dat cac hang muc do luong

- Xem xét tai liéu lién quan | - Tinh 6n dinh cia diéu | - Mua va lap dit may do
(4p luc t6i da, ban v& thiét ké...) | kién thi cong - Lap dat /W quén li do luong

Lap dat hé thong do luong

Hinh thanh hé thong Lap dat S/'W Van hanh thir
do H/W do luong nghiém hé thong
- Lap dat may do va bo cam bién - Lap dat S/W do luong - Van hanh thuo
- Tién hanh lap dat va lién két day cap | - Hinh thanh tan s6 do nghiém hé thong

- Lap dat mang thong tin va cac | - Lap dat S/W quéan li do | do luong
thiét bi co so ha tang khac luong

Phan tich hé thong do luong

Tién hanh do ludng Phén tich va danh gia két quan do
- Do ap luc khoi dau va ap lyc bom | - Thyc hién phén tich do ludng (giam ap luc)
- Bo nhiét d6 va lugng xa - Xay dung phuong phap phan tich so liéu
do luong
- Ti 18 1ap day va Hé sd ma sat

Str dung s0 liéu do luong

- Chuyén doi 4p luc nam ngang thanh 4p luc thang dimg
- Xay dung ké hoach quan 1i chat lugng bé tong
- Kiém tra sy bién doi tinh chit cta bé tong trudc va sau khi bom

- Tim hiéu thoi diém thay thé va kha nang sir dung ctia duong 6ng




2.5.3. Xay dwng hé thong do lwong

a) Thanh Idp ké hoach do lwong:

Bang 2.6. Ké hoach do lwong

Hang muc

Noi dung thuc hién

bo ap luc

. Lap dat hé thong do ap luc cia timg
khoang cach 6ng riéng

.Truong hop A: Bom,0,69,138,186,186-
R,234,285,336M

.Truong hop B: Bom,0,69,138,186,186-
R,234M

. Truong hop C: Bom,0,69,138M

Do nhiét o

. Cai dat hé thong do nhiét do tai 16i vao
va ra ciia 6ng bom

. Truong hop A : 0, 336M

Truong hop B : 0, 234M

Truong hop C : 0, 138M

bo lugng
x4 bé tong

. Cai dat bd cam bién siéu am lugng xa
bé tong & 16i ra 6ng

. Truong hop A : 336M

. Truong hop B : 234M

. Truong hop C : 138M

b) Tén s6 do lrong

Bang 2.7. Tan sé do lwong

Hang muc Khoang cach thoi gian do

Ghi chud

Do ap luc, nhiét do

100HZ

. Ap luc trong ong va nhiét do bé tong : | Po dong luc

Do lugng x4 bé tong | . Luong xa bé tong : 1 lan/ 5 gidy

(Binh quan 5 giay mdt)

Do dong luc




C) Po chat lwong bé téng

Bang 2.8. Néi dung do chdt lwong bé tong

Hang muc

NGi dung thir nghiém

Ghi chud

Luong khong khi

. Phai dam bao lwong khong khi thich hop
deé dat ti€u chuan tinh linh hoat bé tong

Do tai cOng trinh

Luu lugng sut giam

. X4c nhan chic chén tinh linh hoat va
luu dong bé tong

Do tai cong trinh

Hop (Box) xa bé tdng

. Tinh luong xa bé tong 1 khoi trong
hop luu thong theo chudi thoi gian

Do tai cOng trinh

Trong lugng don vi . Tinh trong lugng bé tong sau khi thir | Po tai phong TN
(m3) nghiém
d) Vi tri cdi ddt bo cam bién

B6 trf bo cam bién tiy theo ting hang muc thi cong cong trinh. Lya chon ctra

x4 clia may bom theo thiéu chuan gom 8 vi tri OM, 69M, 138M, 186M, 186M-R,

234M, 385M, 336M, tinh toan hé sb ma sat trong duong 6ng dua trén sb lidu giam

ap luc (hinh 2.7).

Bé tong cuong dd cao s€ bién doi do dinh, bién doéi nhiét d trong qué

trinh bom. Nhu vay can tinh toan vi tri, ddng thoi ldp dat cac nhiét d6 ké do &

cac diém bat dau va diém két thiic duong ong.

Cac vi tri do dac biét chu y theo bang 2.6.

(o

B Type

=

C Type

T F

R\
Z
e ]

Hinh 2.7. Vi tri b6 cam bién

E\J &\/

186—R




Bdng 2.9. Po cdc vi tri chiéu dai ong bom

Chiéu dai bng | Co sé ap dung Noi dung thir nghiém | Tiéu chuin muc tiéu

336M . b6 cao téng cao | Thu nghi€ém hé s6 ma | 30, 40, 50, 60, MP3,
nhét sat, luong xa, thoi gian | bé tdng vimeco

cho doi

234M . Bo cao tﬁng cao | Xem xét dac tinh bé | 30, 40, 50, 60, MP3,
phan giita tong va luong xa

138M bo cao phﬁn Xem xét dac tinh bé | 30, 40, 50, 60, MP3,
tang thip tong va luong xa

e) Loai vita bé tong thir nghiém
Lua chon cuong do bé tong co ban theo cuong do timg phan lap dit nhu tang thap,
téng cao, phén co ban, phén cdt try, lra chon cac loai 30MPa, 40MPa, 50Mpa, 60Mpa.

Bdng 2.10. Loai vira bé téng thec nghiém

A s A A n Ay Sau khi cho
Chl;eu dai | Be tor;g tron Cuwong do DO chay thém chét Ghicha
ong san (mm) .
phu gia
Dudi
30 Mpa _ Luong xa
600
Doi 0 phat, 30 \
40Mpa - phut, 60 phut Luong xa
S-VINA 50Mpa _ B Lugng xa
A Type Dudi
(336M) 60MPa 600 _ Luong xa
Trén 700
30MPa
VIMECO 40MPa Dudi
50 Mpa 600 a
B-Type Dudéi
60MPa _ Luong xa
(234M) 600
40MPa
C- Type S-VINA Duoi
50 Mpa _
(138M) 600
60MPa




f) Nguyén Iy do va tinh todn sé liéu

- Po nhiét do vira: dung nhiét ké (RTD) do nhiét do trén nguyén 1y ddi
khang tuong tac.

- Po luong x4 bé tong & cac vi tri: Str dung cam bién lwong xa (SX30). Cam
bién hoat dong trén nguyén 1y st dung luu lugng ké séng siéu 4m theo phuong phap
Doppler tiép nhin séng phan xa tir vt chat. Téc do chay dugc do trong luu luong
ké song siéu am st dung téc d6 chay trung binh twong tng voi dudng truyén cia
song siéu am trong phuong thirc van dung sy chénh 1éch thoi gian dat dén song siéu
am, phuong thirc van dung hiéu qua cua Doppler dung dé do t6 d6 chay cta phan
song siéu am dugc khéo sat.

- Két qua do duogc dugce doc va xir Iy boi may dong luc dir liéu logger (DS-
NET).

- Xay dyng hé s6 ma sat di duoc tinh toan thong qua duong dng ngang, tinh
toan hé s6 ma sat trong tinh trang duong dng dung va tién hanh st dung khi thi
coéng cong trinh.

1) Do ma sat gitta chat 1ong va bé mit bén trong 6ng
2) Do d6 dinh cta chat long

3) Do su bién d6i dong chay

4) Do su thu nho va mé rong cta dng dan

5) Do khiic cong gip ctia 6ng dan

6) Do cac mdi ndi bang sit va van cia éng din

Ngoai ra thong qua ton that ma sat dugc tinh todn lién quan dén cac nguyén
nhan d6 thi biét duoc d6 16n cua dudng kinh dng, theo d6 dién tich chay cua chat
long dugc mé rong thi lwong chay cuia chat 10ng ciing ting 1én. Cén ctr theo ti 1& d6
c6 thé thay tdc d6 chay giam di, va do luu luong chay cang ting thi lwong chit 1ong
chay tuong tmg véi dién tich d6 ciing tang nén tc d6 chay ciing nhanh hon.

Luu lugng cang tang thi tiiy theo do tang ciia sé Reynolds phu thudc do tang
lwu lwong ma hé s6 ma sat éng giam di. Khong nhirng thé theo d6 giam cua hé sb

ma sét thi ton that 4p luc bén trong ong ciing giam. Hé s6 ma sat giam tuy theo do



ting cua s6 Reynolds. Thém vao d6 thi theo do giam cua hé s6 ma sat ton that ap
luc bén trong 6ng cling giam.

Dua trén céac dit liéu duoc tién hanh thyuc nghiém do dat ap luc bom cuia may
bom bé tong ¢ Ha No6i, Viét Nam, van dung phuong trinh Darcy-Weisbach va
phuong phép tinh hé s6 ma sat ctia Fanning dé tinh hé sb ma sat. Phuong trinh tn
thit ban dau lién quan dén mat d6 va gia tdc trong lic cua chét long chay trong ng.
2.5.4. Két qud thi nghiém

Thuc hién thuc nghiém bom dély lén dén d6 cao 138M, 234M, 336M thong
qua dudng 6ng bom bé téng cudng d6 cao dé kiém tra sy bién doi tinh chét cia bé
tong cuong do cao trude khi bom va sau khi bom, dong thoi tim hé sé ma sat trong
duong ong dé xem xét kha ning sir dung va tinh 6n dinh ctia dudng dng bom trong
thoi diém thi cong cong trinh.

Thi tu do luong chi tiét nhu sau:

1) Bén trong long 6ng kho nén trudc tién cho phép vira thong qua

2) Tién hanh thuc nghiém trong duong ong 336M lap day bang bé tong
cudng do cao dudi ap lyc thap. Tinh thoi gian thong qua duong ong cua vira da
duoc phép thong qua. St dung ndng d6 PH hoic sir dung phuong phap cho phép
thong qua ong .

3) Tién hanh thuc nghiém tinh chat cta bé tong cudng do cao trong bé tong
tron san khi da duoc dua dén hién truong. Po d6 sut dong chay va lugng khong khi,
ghi lai khoang thoi gian bé tong tron sin dén duoc hién truong.

4) Chuan bi hop (1m?) dé do luong xa. Ghi lai s6 lan thuc hién khoang nang
va thoi gian ma bé tong cudng do cao lap diy hop xa trong trang thai duy tri 4p luc
may bom theo nhu tinh toén.

5) Van dung lugng xa trén 1i thuyét va luong xa thuc té tinh ti 16 14p day

6) Tién hanh kiém tra tinh chat ciia bé tong cudng do cao sau khi bom. Do ap
Iic t6i da bén trong ong.

7) Pua ap lyc may bom 1én tdi da rdi tién hanh bom. Po ap luc téi da trong

duong 6ng.



8) Gia str bé tong trén sin bi tri hodn trong qua trinh van chuyén dén cong
truong, qué trinh bom sau 60 phit ké tir khi xa vira voi ap suat bom tiéu chuan.

9) Sau khi chd 30 phut tién hanh bom thyc nghiém. Kiém tra thoi gian ma bé
tong cudng do cao c6 thé bi ngung lai trong dudng dng. Thuc hién cac tinh hudng
duong dng bi tic rdi kiém ta thoi gian ma bé tong co thé bi tic lai.

10) Sir dung bé téng chuyén dung don dep va xe tré nudc, tién hanh vé sinh
duong 6ng.

Gia tri do chay cta hdn hop vita bé tong co thé danh gia do dinh khi tinh
thém nang lugng tinh. Tiéu chuin danh gia ASTM C 124 cua Hoa Ki sir dung
phuong phap tinh toan tinh bén viing ciia bé téng dua vao chiéu rong chay cia vira
duéi tac dong trong trudng, khi lap day bé tong vao non do sut.

Truong hop chd bom bé tong vao may bom, sy giam ap lyc trong bom cua
bé tong cudng do cao thudng cao hon sao véi bé tong thuong. Pidu nay lam do déo
cua bé tong cao hon va ma sat cling tang 1én. Tinh hi¢u qua cua bé tong tuoi sé
giam di mot chut so vai trude khi bom va luu lugng khong khi cling gidm di mot
chut nhung n6 khong anh hudng dén do bén. Néu nguoi ta kéo dai thoi van chuyén
va thoi gian bom bj tri hodn s& lam giam tinh hiéu qua cia viéc bom va chat luong
(46 bén) bé tong.

Hiéu qua cua bé téng siéu bén bi giam do nhiéu yéu té nhu: viéc van chuyén
cham tré bé tong siéu bén, thoi gian chd doi ngoai cong trudng, phai kiém tra chic
chin vé kha ning ctia bé tong giam cac yéu t6 bat loi khong can thiét sau d6 méi
tién hanh d6, ngay ca khi van chuyén ciing c6 thé xay ra viéc nguyén vat liéu tach
ra. Khi lugng xa bé tong & dau cudi dng 14p day lan luot 1a 1/4 va 1/3 cia thung do,
khi d6 su sut giam do chay dao dong & mirc 30mm. Trude khi do, phai sap xép thoi
gian cho hop 1y tranh trudng hop trén 3 xe phai chd doi khi d6 1 xe va rat ngin thoi
gian van chuyén cang nhiéu cang tot.

- Két qua xac dinh hé s6 ma sat:
Theo két qua do cho thiy: cung mot do chay, cing mot ap suat bom, luong

chay cao thi hé s6 ma sat nho. Cting mot d6 chay, luong chay, néu 4p luc bom thap



thi hé s ma sat ting lén.

Pé bom bé tong 30 Mpa, 40 Mpa, 50Mpa, 60Mpa ta tién hanh thi nghiém
diéu chinh d6 chay tir 400~700 mm véi tt ca cac loai bé tong siéu bén thi déu cho
két qua 1a ting do chay thi ma sat giam. V&i truong hop 30Mpa, bom véi ap luc 1a
200kg/cm?, d chay 550 mm thi h¢ s6 ma sat tot nhat co thé dat duoc 1a 1.22.

Khi bom bé tong 30 MPa véi ap luc 1a 150kg/cm?, d6 chay 660 mm, ma sat
t6t nhat co thé dat dugc 1a 1.08. Véi trudng hop bom bé tong 50 Mpa, do chay 590
mm véi ap lyc bom 1a 220kg/cm? thi ma sat tdt nhat co thé dat duge 1a 2.68. Véi
truong hop bom bé tong 60 Mpa, Lugng chay 710 ap luc 1a 230kg/cm? thi ma sat
t6t nhat c6 thé dat duoc 1a 2.55. Néu bom bé tong 30Mpa, dd chay 420mm, bom xa
336M thi hé s6 ma sat 1a 0.75. Trudong hop bé tong 43Mpa voi ap luc hon
120kg/cm3 thi ma sat la 1.18.

Kiém tra anh hudng cia thoi gian chd doi (0 phuat, 30 phuat, 60 phut) dén sy
giam do chay va hé s6 ma sat: thoi gian tri hodn cta vita bé tong cang 16n thi do
chay suy giam cang nhiéu va hé s6 ma sat ting 1én (4p luc giam) véi cing mot ap
suat bom.

Véi cung mot d§ chay va thoi gian chd nhu nhau thi hé s6 ma sat do duge
ctia vira bé tong Vimeco thap hon cua vira caa S-Vina.
- Két qua do lwong xa thé hién & bang 2.11.

Bang 2.11. Két qud lwong Xd V&i Vita bé téng cé curong dé khac nhau

, Lwong Lwong | Pong ho Thoi
Cuong | Ap luc ) 3
xa ly xa thuec | dosong | gian1m Do xa
do bom . . A
) thuyét te sieu am diqua | bom (m)
(Mpa) | (Kg/lcm®) 3 3 3 .
(m°/h) (m°/h) (m°/h) (phut)
30 200 75,54 64,29 65,67 56 336M
40 140 54,94 51,43 52,03 70 336M
50 140 31,30 27,91 26,14 129 336M

Két qua do tinh chat vat Iy vira bé tong:

Do d6 két dinh cua vira xi mang rat cao nén sy tach ro1 cdc nguyén vat liéu




ctia hdn hop bé tong siéu bén rat thap. Dbi v6i bé tong cudng do siéu bén ty 16 N/X
thap (25%) thi sy sut giam do chay khoang 200 - 250 mm sau 60 phut tri hodn. Pbi
v6i1 bé tong c6 N/X ¢ khoang 50 — 60% do sut giam sau 60 phut khoang 80 — 100
mm. Tuy nhién, d6 sut giam phu thudc vao nhiéu yéu t6 khic nhu luong chay, luu
lwong khong khi, nhiét do s& thay doi.

Sy sut giam d6 chay (tinh thi cong, tinh linh dong) s& anh huéng dén cudng
d6 nén cua bé tong, mot trong nhimg yéu t6 quan trong nhat cia bé téng siéu bén,
diéu nay ciing anh hudng nhiéu ti tinh linh déng khi d6 bé tong va khung cb dinh.
Luong nudc chay di nhiéu 13 nguyén nhan giy ra viéc giam cudng do nén va chat
luong két cdu s& anh hudng. Két qua do do linh dong (d6 chay) ctia hdn hop bé tong
khé&c nhau dudi sy anh hudng cua thoi gian tri hoan ¢ khoang cach 336M nhu sau:

Bang 2.12. Két qud do sw suy giam dé chay cia hén hop bé téng véi khodng cach

bom 336 m
Trwdc khi bom Sau khi bom
Khoang | Cwong | P§ chay | Thoi bo Luong bo Luwong Ghi
0 i
cach dd | saukhi | gian | chiay | khéng ) khong )
. chay | cha
(M) (MPa) tron cho k.tra khi (mm) khi
mm
(mm) | (phat) | (mm) | (%) (%)
620/620 30 550/550 - 400/400 -
30 620/620 60 400/410 - 370/380 -
570/570 60 - 1.3 S:200 3.9
600/600 60 - 1.2 S:205 1.8
30 - 0.9 400/400 2.0
336 40 60 540/540 - 370/380 -
50 30 - 1.8 350/350 | 4.2
60 540/560 - S:150 -
60 60 - 1.0 S:215 2.0
60 630/680 0.7 - 1.9
30 570/580 90 450/450 0.8 S:100 3.2
336 43 480/500 | 100 |420/420 2.5 330/350| 3.5
50 650/650 80 550/580 1.3 - -




Bang 2.13. Két qud do sir suy giam dg chay cia hon hep bé tong véi khodng cach

bom 138 m
Truwdc khi bom Sau khi bom
Khoang | Cuwong | D¢ chiay | Thoi bo Lwong Lwong Ghi
céch do sau khi | gian chay | khdong | Lwong | kKhdng ha
(M) (MPa) | trgn cho k.tra khi chay khi
(mm) | (phat) | (mm) | (%) (%)
40 620/640 30 - 1.7 390/400 | 3.0
336 50 620/630 20 - 1.6 S:190 1.9
60 690/690 20 - 1.2 S:180 2.2

Theo nhu thoi gian cho két qua khi bom 30Mpa thi c6 it su chénh léch. Bé
tong sau khi dén cong trudng, sau thoi gian chd khoang 30~60 phut thi du c6 thuc
hién thi nghiém bom thi cling khong c6 su chénh léch nhiéu so véi bé tong khong
c6 thoi gian cho. Khi bom véi ap luc 1a 200kg/cm® dé bom 30Mpa — 336M thi s&
xuat hién ddu hiéu t6t, ap luc bom khi thir nghiém véi 40Mpa thap va mudn ting
thoi gian cho thi s6 ma sat s& ting. Dé bom bé tong 40Mpa — 336M thi thoi gian
cho dudi 60 phat thi ap luc bom 1a 150kg/cm? thi s& cho két qua tot.

Thir nghiém véi 50Mpa ap luc bom thip va dé kéo dai thoi gian cho thi ma
sat tang, néu ap luc bom qua thap thi s& khong tét. Khi bé tong 50Mpa bom vdi ap
luc 1a 220kg/cm? thdi gian chd 1a 60 phat thi s& cho két qua tét, véi trudng hop cua
60Mpa 4p luc bom thap va dé kéo dai thoi gian chd thi ma sat c6 xu hudng ting
dang ké hodc tuong ty v6i trudng hop 50Mpa. Véi truong hop bom luc 200kg/cm?
thoi gian chd 13 60 phut thi cling cho mot két qua tot.

- Két qua di nhiét do tach riéng

Véi truong hop vira bé tong cuong do 30 Mpa: khi tang nhi¢t do tur 33.71 do
1én 40 do ma sat tang tir 1.09 1€n 1.82. V&i truong hop vira bé tong cuong do 40
Mpa: nhiét do tang tr 33.16 dJ 1én tdi1 40.06 d6 thi ma sat tang tir 1.08 1én toi 1.56.
Véi truong hop 50 Mpa nhi¢t d0 tang tir 33.35 d0 1€n td1 40.07 do thi ma sat tang tur




3.97 1én t6i 4.8. Voi truong hop 60 Mpa nhiét do tang tir 33.20 d6 1én t6i 40.1 d9 thi
ma sat tang tur 2.09 1én t61 5.6.

Nhiét do cua 6ng ht ¢ thé coi 1a nhiét do cta bé tong trude khi dd, trong
qua trinh bé tong di chuyén trong dudng dng s& xuat hién ma sat, lam tang nhiét do
cung véi qua trinh thuy hoa ting nhu 1a mdt tac nhan tac dong qua lai anh huong
dén qua trinh ting nhiét do cta vira bé tong.

Sau khi tong hop cac két qua do duogc ta co bang thong sd bé tong, diéu kién
va théng s6 bom dé thiét 14p kha ning va cac diéu kién bom nhu sau:

Bang 2.14. Tong hop két quda xde dinh cac théng so thi nghiém

I Két qu thir nghiém thue té ]
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2.6. Cuwong dd vira bé tdng va sy thay doi cwong dd bé tong theo chiéu cao két ciu

ciia nha siéu cao tang

Dap mg v6i nhitng doi hoi dic biét vé két cau, kha ning chiu luc va dicu
kién thi cong, bé tong cho xdy dyng nha cao ting phai 1a bé tong chat luong cao.
Theo kinh nghiém xay dung thé gidi, bé tong xdy dung nha siéu cao ting phai c6
cuong do theo cdp do bén tir B40, twong dwong M550. Trong nhitng nim gan ddy
xu huéng sir dung bé tong voi cudng do cao hon, dén B70+-B90, nhu 15i khung chiu
lyc Petronas Twin Tower, HaNoi Landmark Tower st dung bé tong C70 theo tiéu
chuan ACI, tuong dwong M900; Federasia Tower — Moscow City sir dung bé tong
B80+90, trén M1000.

c £
@ «@
(7] [m]

:

AR
PR

|

C35 (T48 - T70)
C50 (T48 - T70)

—= y':\ =
I——d e -
| - = B
s| o = Léi ctng S
2| B = El E
f - %3] 8
2| 1 _.E
8| 3 =
= s| s
=== N F
El E
=} (=]
& & ) 5
Bl R
el E
[—] [—
5l 8 e RC Pl 5
i::u..'m.".‘.n-v;t. DKo/ o2 cm

Hinh 2.8. Phdn bé cuwong do bé tong 16i, khung chiu lirc nha siéu cao tang theo

dang két cau va chiéu cao céng trinh - HaNoi Landmark Tower



Khi thiét ké va thi céng phan 16i khung chiu luc cta nha siéu cao tang, cuong
d6 bé tong giam dan twong Gng v&i chiéu cao cua cong trinh. Vi du cong trinh Jin
Mao Building cuong d6 bé téng cua cac két cdu siéu cot (megacolumn) va tudng
véach & cac tang dudi twong tmg 14 C80 va C60, giam dén cac ting trén cling 1a C40.
Cong trinh HaNoi Landmark Tower cuong do bé tong 16i vach clirng va cit giam tir
C70 dén C50; két cAu san giam tir C50 dén C35 theo chiéu cao coéng trinh (hinh
2.8)[4].

Tiéu két chwong 2:

Noi dung chuong 2 tap trung phan tich va lam rd mot sé co sé khoa hoc co
ban vé van dé lién quan dén cong tac bom bé tong trong thi cong nha cao tang va
siéu cao tang. Lam rd céc tinh cht va yéu cau k¥ thuat ctia hon hop vira bé tong dap
ng yéu cau dé bom bang may bom bé tong. Néu va phén tich cic nguyén 1y ciu
tao, hoat dong va cac yéu t6 cong nghé cia may bom bé tong; cach kiém tra va tinh
toan cac thong sb thi cong ciia may bom. Mo ta va phan tich qua trinh va két qua thi
nghiém xéac dinh cac thong s thi cong (thong s6 bom, hé s6 ma sat trong dudng
ong, ap luc bom, ning suat xa vita) phuc vu cho thi cong cong trinh Lotte Center
HaNoi. Cac két qua trén 1a co s khoa hoc, ciing voi ndi dung phan tich & chuong 1

la can ctr cho cac dé xuat ¢ chuong 3 ctia Luan van nay.



CHUONG 3.
LUA CHON PHUONG AN VAN CHUYEN VUA BE TONG
PHU HQP TRONG THI CONG XAY DUNG NHA SIEU CAO TANG

3.1. T6 chirc mit bing thi cong bom bé téng nha siéu cao tang hop ly

Trén mit bing cdc may bom phai duge bd tri thuan tién cho qué trinh tiép
nhan vita bé tong, pham vi hoat dong ctia cdc may bom phai bao quat gn hét toan
bo dién tich db bé tong. Vi tri dit may bom phai lya chon sao cho thuan tién khi cép
bé tong cho may bom va qua trinh van chuyén.

Ngoai cac yéu cau ki thuat vé bé tong chat lwong va cong nghé cao, trong thi
cong nha siéu cao tang vita bé tong phai duoc ché tron lién tuc vaoi khoi luong 16n,
véan chuyén, phan phdi va do vao van khudn ¢ nhiing vi tri xa theo phuwong ngang va
rit cao theo phuong dimg, trong khi d6 phai giit 6n dinh d6 linh dong cua vira. Tét
ca cac cac qui trinh cong nghé tir khi ché tao vira dén luc d6 vao van khuon phai dat
dudi mot qui trinh kiém tra chat luong chit ché. Hai so d6 cong nghé cung cip vira
bé tong dén cong truong thuong duge sir dung 1a: 1) van chuyén vita bé tong bang
xe bon tir cac tram tron cb dinh va 2) st dung tram tron lép dat trong mat béng cong
truong. Phuong 4n 2 rd rang 1 c6 nhiéu wu thé va hiéu qua hon, cho phép quan Iy
chit ché chat lugng va diéu chinh linh hoat cép phéi vita, han ché t6i da su sut giam
d6 linh dong cua vita do rat ngan duoc thoi gian van chuyén, giam sb luong xe van
chuyén, chii dong trong khau to chirc, tranh duoc cac gian doan thi cong do diéu
kién giao thong.

Can phan phdi bé tong c6 ban kinh hoat dong tir 20- 45m do d6 phuong an
bb tri cAn phan phdi nhu sau:

Bang 3.1. Lwa chon can phan phéi bé tong trong thi cong nha siéu cao tang

Ban kinh mat san Can phan phéi bé téng Ghi chu
R<=40m 01 Can tam véi 44m
40m < R < 60m 02 Can tam véi 32 m
60m < R < 80m 02 Cantamvéi35-40m |01 Can phan phoi du
phong 35-40 m
80m < R < 100m 02 Can tam véi 40 m 01 Can phan phéi du
phong 35-40 m




3.2. D¢ xuit cac td hop thiét bi may van chuyén vira bé tong trong thi cong nha
siéu cao ting

3.2.1. Cdc t6 hop thiét bi mdy va pham vi dp dung

3.2.1.1. T6 hop xe vin chuyén va can truc thdp

T4 hop bao gdm: Xe bon vén chuyén vita bé tong + Can truc thap. Can truc thap
c¢6 thé hd tro cong tac van chuyén bé tong 1én cao bang thung dung vira. Tam xa van
chuyén bé tong trong ban kinh dén 40 — 50 m, thé tich thung 1m®, tbc do di chuyén
khoang 50m/phut. Phuong phép nay tuy don gian, st dung ti¢n loi, gid thanh ha, tuy
nhién tdc d6 d6 bé tong thap nén phai phdi hop vai thiét bi d6 bé tong khac.

Pham vi ap dung: Két hop véi cac phuong an to hop khéc khi thi cong do bé
tong cho phan ngdm va cac ting thip (tir ting 10 tré xudng) cia nha siéu cao tang.
3.2.1.2. Té hop xe vdn chuyén va xe bom bé tong

T6 hop bao gdm: Xe bon van chuyén vita bé tong + May bom bé tong 6 t6
(cung v6i hé théng dng phan phdi diéu khién bang thuy luc di kém).

Pham vi 4p dung: Sir dung d6 bé tong phan ngam va cac tang dudi, chiéu
cao thi cong phu hop véi kha ning dap tng vé tam bom cua may bom 6to, thudng
dung thi cong phan moéng va céac tang thap dudi 7 tang. T hop nay cé thé két hop
v6i cac t6 hop xe van chuyén va can truc thap.
3.2.1.3. T6 hop xe vin chuyén, mday bom tinh va can phdn phéi bé téng

T6 hop bao gdm: Xe bdn van chuyén vita bé tong + Mdy bom tinh + Can
phan phdi bé tong thuy luc. Vita bé tong dugc van chuyén theo hé thong dng bom
lap dat san lién két v6i cac két cu cong trinh dung chay doc sudt chiéu cao cong
trinh két ndi voi can phan phdi bé tong. Can phan phdi vé tong lam nhiém vu phan
phdi va rot vira bé tong vao van khudn qua hé thong 6ng phan phdi di chuyén duoc
diéu khién bang thuy luc. Than cta can phan phdi lip dit trong 18i cing hodc san
clia cong trinh va dich chuyén theo chiéu cao thi cong

Pham vi ap dung: Cho tat ca cic tang clia nha siéu cao tang. C6 thé két hop
v6i t6 hop xe van chuyén bé tong + may bom bé tong 6 t6 dé thi cong cac két cau

nha siéu cao tang (hinh 3.1)
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Hinh 3.1. Van chuyén vita bé tong thi cong nha siéu cao tang bang té hop: xe v/c bé
tong + may bom 6 to + mdy bom tinh + can phan phoi vita bé tong thuy lyc theo
chiéu cao thi cong

3.2.2. Tong hop phwong dn lip dwng can phin phoi vita bé tong thity luc

Can phan phdi va than dang 6ng dtng tu do trong giai doan dau khi d6 bé
tong nén va cac ting thap. Khung dé hinh chir thap duoc lap dit trén méng bé tong.
Than trén va than dudi lién két v6i nhau bang 16 bulong M30 siét chat voi mot
mo6-men xoan 1400N.m, c6 kha ning chéng giy cao. Can phan phdi duoc ning
1én sau giai doan dau tién nho thiét bi tu ning qua cac san hodc trong hd thang

may va dugc dat tai san can thi cong (hinh 3.2).
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Hinh 3.2. Phwong én tong thé (cau tao) ldp dung can phédn phéi bé téng thi cong
nha siéu cao tang

Try d& can bom dung dé dat cin bom c6 chiéu dai 16 — 20 m (d9 1éch thang
dtng 40mm). Can bom va hé théng tru d& nay sé& leo cao din qua ting ting cing
v6i cong trinh nhd mot hé théng thiét bi tu leo. Co céu leo co két cau hop chir nhat,
rat viing chic va linh hoat, dn dinh, thun tién cho viéc thao d& can phan phéi.

Hé th6ng tru do nay chiu tai trong cua can bom va dudng 6ng dan bé tong
qua cac 16 vudng trén san va dugc giit bang bdn thanh d& cong son & cac vi tri cach
nhau mét tang. Sau khi bt bu 16ng 2 thanh phan caa khung san lai v6i nhau. Chén
vao 8 cai ném dé cb dinh ng than (hinh 3.3).Cac thanh dan c6 trong lugng 35kg
nén c6 thé van chuyén bang tay 1én ting tiép theo sau khi hoan thanh mdi quy trinh
leo tang.

Chi tiét lién két voi san bé tong (hinh 3.3) hodc tudng bé tong (hinh 3.4).
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Hinh 3.4. Chi tiét lién két leo trén twong bé téng




3.3. Tong hop, dé xuat phwong 4n bom bé tong va lra chon may bom bé tong
3.3.1. Qui trinh tinh todn thiét ké phwong dn bom bé tong

Dé xiy dyung cong trinh toa nha cao ting can st dung thiét bj bom day. Dé
thiét 1ap ké hoach thi cong va ké hoach xdy dung can phai tim hiéu vé thiét bi, cong
sudt, lugng x4, ap suat bom dé lya chon cho céng trinh hop 1y va hiéu qua nhat.
Thiét bj may bom bé tong cung cip co ban vé cong suit tdi da va luong xa toi da
theo nha san xuat thiét bi. Trong diéu kién thuan loi thi thiét bi c6 thé phat huy tbi
da hiéu qua. Nhung mdi truong thuc té khong phai luc ndo ciing thuan loi. Dic biét
voi diéu kién méi truong ¢ Viét Nam voi diéu kién thoi tiét c6 nhiét do trung binh
cao, d6 am 1én. Chat luong bé tong dugc tron tai cac cong ty bé tong tron san khac
nhau. Luong xa bé tong c6 thé biéu hién nhu sau:

Luong xa bé tong (m*/h) = thé tich ddy dugc béi xy lanh (m?) / thoi gian thuc
hién (h)

Lugng xa bé tong c6 quan hé dén thé tich xy lanh va thoi gian thuc hién.
Ngoai ra no con c¢6 kha ning diéu chinh viéc lap dat dong co may theo 4p suat cao
va ap suét thap, néu lp theo 4p suat thap thi thoi gian thyc hién s& dai ra, mat khac
ong bom dan va 6ng lién két c6 luc dinh giam. Nguoc lai, néu lap theo ap suat cao
thi thoi gian thyc hién rat gan lai con dng bom dan va dng lién két c6 luc dinh ting
1én.

Khi thi cong bom bé tong cudng do cao 1én tang cao dé quan li chat lugng bé
tong dat chat lugng t6t thi can phai nhanh chong rat ngin thoi gian bom cua bé tong
dugc tron trong thiét bi phdi lidu dé bé tong khong bi cirng. Khi van chuyén bang xe
thi ¢6 thé tao ra khoang thoi gian chd do cac yéu té nhu hién trang bén trong cong
truong hay diéu kién giao thong & hién truong, khoang thoi gian nay kéo dai s& din
dén sy bién ddi do dinh va phan tach nguyén liéu trong bé tong lam cho chat luong
bé tong giam xubng, va c thé lam phat sinh hién tuong tic dudng 6ng va ting tai
cua may bom. Tinh toan cuong do cia bé tong cuong do cao, kha ning bom theo

ting khoang thoi gian chd va hé sb ma sat bén trong dudng dng.



Viéc 1am ting gid tri dong chay va do sut trong pham vi cho phép dé khong
gdy ra su phan tach nguyén liéu trong bé tong 1a mot phudng phap phdi hop dung
din. D61 voi bé tong co cudng do thong thudng thi tién hanh do théng nhat nho gia
tr1 dong chay, lugng chay va dg sut, nhung véi bé tong cuong do cao dugc st dung
& cac tAng cao thi phuong phap xem xét su bién dbi nhiét do, dd nén hay tinh chat
bom ctia mdy bom, va van dung chi s6 luu bién hoc, hé sb ma sat hay d¢ dinh la
phuong phap phu hgp.

Bé tong khong ctng sau khi duge san xuét & thiét bj phdi liu, néu thoi gian
van chuyén kéo dai thi do giam cua dong chay (lugng chay) s& phat sinh trong qué
trinh van chuyén, sy phan tach nguyén liéu gidng nhu tach nudc ciing s& xuat hién,
dong thoi do sut trong khi bom ciing giam gay anh hudng nhiéu dén kha ning thi
cong. Néu phat sinh hién twong duong dng bi tac thi s& dan dén ton that vé nhan luc
va thoi gian do viéc thay thé duong 6ng bi tic, hé qua 1a kéo dai thoi gian thi cong.

Két qua cho thay ap luc bom thap, va thoi gian chd cang dai thi hé s6 ma sat
cang 16n hodc xuat hién két qua twong tu két qua tiéu chudn cia bé tong cuong do
50MPa. Khi phat sinh hién tugng duong éng van chuyén bi tic thi thoi gian bi kéo
dai, tuy nhién néu bom véi ap luc 200 kg/cm? nodi trong khoang thoi gian chd 60
phut thi 1a diéu kién thich hop.

Su phat nhiét tiy theo do hydrat hoa cua bé tong chiu anh hudng ctia cac yéu
t6 nhu ching loai xi mang, lugng xi mang don vi, ti 1€ nudc va xi mang, do 16n mat
cit, nhiét do khong khi. Dac biét véi khi hdu nhu & Viét Nam, so vé1 mua dong thi
khi d6 bé tong cuong do cao muc tang nhiét dd s€ 16n hon nén can lya chon céc
phuong tién dé giam nhiét d6 t6i da khi d6 bé tong trong thoi thiét nong. Vi khi
lugng xi mang don vi cang tang thi dJ tang nhiét do ctua bé tong cuong dd cao cling
cang 16n so voi bé tong cuong d6 thong thuong. Dé kim ham sy ting nhiét d6 nhu
thé thi sir dung phuong phap han ché nhiét hydrat hoa bang cach sir dung cac chat
phu gia nhu tro bay, mudi silic, hodc st dung chat him ngung tu dé kim ham su

tang nhiét do ban dau.



Hé sb biéu hién tinh chét nhiét cta bé tong gé)m ¢ hé sb dan né nhiét, nhiét
dung riéng, hé s6 dan nhiét va hé s6 khuéch tan nhiét, cac hé sé nay la cac ham s
cO quan hé¢ dén nhiét do. Piéu kién moi truong khi hau ¢ Viét Nam co6 nhiét do va
dd 4m cao nén do sy bién do6i nhiét do & dau vao va dau ra may bom.

Nhiét d6 dau vao duong dng goi 1a nhiét 46 bé tong ngay trudc khi d6. Nhiét
d6 cua bé tong khong clng cang ting thi hé s6 ma sat khi di qua ong ciing ting.
Trong d6 c6 bd phan ma lyc ma sat phat sinh trong qua trinh bé tong di qua dudng
dng dan, va duoc phat doan 1a ting nhiét hydrat hoa bt ngudn tir phan tng hydrat
hoa xi mang trong qué trinh bé tong di qua khoang cach 336M. Cuong do cang cao
thi lugng xi miang don vi cang ting, va theo d6 do dinh ciing ting, déng thoi ap luc
bom cang ting thi khac biét nhiét d6 dau ra va dau vao khong qua 16n. Két qua thuc
nghiém cho thay su phan Gng nhay cam véi nhiét ma sat bén trong ong do su giam
s6 luong don vi boi vi thém chat khir hiéu suét cao.

Qui trinh thiét ké tinh toan phwong 4n bom bé téng nhu sau:

- Lua chon ching loai duong 6ng, xac dinh cac thong so k¥ thuat cta ong.

- Xac dinh tong chiéu dai dudng dng qui doi ra phuong nam ngang (tinh
dén su giam ap luc bom khi thay d6i phuong, kich thudc, ching loai
duong 6ng bom)

- Xac dinh (tinh toan 1y thuyét, thi nghiém) sy sut giam ap suit bom theo
tam bom, xac dinh hé s6 ma sat trong dng. Tir 46 quyét dinh 4p suit bom
pht hop, twong Gng voi tim bom cho toan bd cong trinh.

- Trén co so cia két qua ap luc bom va ma sat thanh bom, xac dinh giGi
han nhiét d6 cua vira, do sut thich hop va luong xa vira (cong suit bom)
phu hop.

- Can cr vao céac thong sb trén, lwa chon may bom dép tGng duoc yéu ciu

dat ra cua thi cong.



3.3.2. Lwa chon phwong dn bom va thiét bi bom bé tong thi céng nha siéu cao
ting ¢ Viét Nam
3.3.2.1. Lwa chon 5ng bom ap lyc

Chiéu dai cua éng duoc san xuét theo tiéu chuan don vi dai 1a 1m, 2m, 3m va
d6 cong dng 45 do, 90 do. Hién nay cac cong trinh phd bién sir dung dng bom ap
luc ¢6 chiéu dai 3m, duong kinh 125c¢m, do day 4mm va khi bom xa cho cac cong
trinh nha siéu cao tang thi chiéu day 6ng ting 1én tir 7,1mm dén 8,8mm. Hinh 3.3

biéu thi twong quan d6 day cua dng theo sy thay doi ap luec.
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Hinh 3.5. B¢ day ciia 6ng theo sw thay déi dp lyc

Khi lua chon ng bom, can luu y sy dap ung ciia dng so véi ap luc bom, ap
luc bom phu thude vao chiéu cao thi cong va dugc quyét dinh & phan tinh toan
thong s6 phuwong 4n bom di phan tich & cdc phan trén. Phuong 4n lya chon ching

loai dng bom thé hién & bang 3.2.



Bang 3.2. Phuwong dn la chon ching logi ong bom bé téng

Chi tiét SCHWING PUTZMEISTER Ghicha
- Str dung mbi nbi - Str dung mdindi | - Sir dung cho
kiéu hinh cai chén theo kiéu hinh don | tda nha c6 do
Ong ap luc thap - Kha ning lya chon | bay cao dudi
éng c6 d6 day 4.0mm | - Kha ning lya 100m.
- Kha ning st dung | chon dng c6 do day
ap lyc toi da dén 100 | 4.0mm
bar - Kha nang su
dung ap luc tbi da
dén 100 bar
Ong 4p luc cao - Sir dung mép chot - Sur dung mép chot | - St dung cho

néi va 16 khop

- Lua chon 6ng co do
day 7.1mny/ 8.8mm.
- Kha nang lya chon
ong c6 do day dén

10mm

néi va 16 khop

- Kha nang lya
chon bng c6 do day
7.0mm/ 8.8mm.

- Kha nang st
dung ap luc tbi da
dén 200 bar

toa nha c6 do

cao trén 100m.

So sanh ong ap lwc thap / cao

(6ng san xuat trong

nuac)

- Khong ¢6 bd phan
chét ndi va 16 khép :
Thi khi bom bé tong
lién tuc s€ pha hong
mdi néi va dudng ong
- Phai han méi ndi

(Welding Type)

(6ng ap lyc cao san
xuat trong & nudc

ngoai)

- C6 bd phan
chét ndi va 15
khép : an toan
lién két ong

- Khéng cé
mbi ndi
(Seamless

Type)




3.3.2.2. Xac dinh do sut hop Iy va cdc dac tinh ky thudt cua hon hop vita bé tong

Do sut 16n nhat hay nho can xem tinh hudng cu thé ma dinh, néu dng dé gip
khuc nhiéu thi can ting do sut mot cach thich dang; khi bom day hudng thang ding
dé phong ap luc diy xubng, do sut khéng qua 16n, tat nhién lai con phai xem may
moc bom day 1a loai gi dé xac dinh. Ddi voi vira bé tong dam binh thudng, do sut
xac dinh theo c¢én tiéu chuan, so v&i chiéu cao bom déy nhu sau: trén mat dat tir 1
dén 18 tAng 1a 14 — 16 cm, tir 18 — 26 tang 1a 16 — 18 cm, 28 tang tré 1én 1a 18 — 20
cm.

Bang 3.3. Adc tinh ki thugt bé tdng thi cong nha siéu cao tang

Dic tinh ki thuat bé téng

Cuuong dg Do chay Mo dun Ghi chu
60 MPa 20-700+100mm 35GPa BSF-34F
COTVA LOI 50 MPa 20-700+100mm 33GPa 35F~41F
40 MPa 20-650+50mm 30GPa 42F-Roof
THAP 43 MPa 20-600+ 100mm 30GPa BSF-34F
SAN VA DAM 40 MPa 20-650+50mm 29GPa 35F-41F
30 MPa 20-650+50mm 27GPa 42F-Roof
MONG 40 MPa 20-600+100mm | 25-600+100mm 29GPa Be tong nén
: coT 30 MPa 20-600+100mm | 25-600+100mm 27GPa
° SAN VA DAM 30MPa | 20-500£75mm | 25-500:75mm 27GPa
Cubing do Cuding d6 7 ngay > 100% cuéing dg thiét ké
Cau kién phuong diing >10 Mpa dugr thao van khuon thang ding (Sau 16 gi¢)
Nhiét dg be tong 16-32°C
Két cau Thiét ké dé dat som cudng do
% GHI CHU Vat liéu Be tong it phat nhigt (<80 d¢ C)
Téc d6 xa trén 40M'/h
Trlr dg sut Tren 3 gioy
Ngém khi <25%
Cap phéi Dung Xi mang Portlan




Trang thai déo cua bé tong khi ra khoi miéng bom day can phai khong dé
d4 16 ra, cang khong bi tan rd. Néu phun ra ma mot nira bi rd, ching to tinh mém
déo khong bao dam; néu phun ra ma cat xi ming bin ra tung toe thi chimg t6 do
sut qua lon.

Khi str dung bé tong co6 tinh thi cong (d0 linh dong cao) — bé tdng tu chay,
khi d6 tinh thi cong cua vita bé tong dugc danh gid qua chi s do chay loang cua
vira bé tong. Pac tinh k¥ thuat cia vita bé tong cho nha siéu cao ting duoc tong hop
dé xuat ¢ bang 3.2.
3.3.2.3. Xdc dinh ap sudt bom va lwong xd bé téng (cong sudt bom)

Trong qua trinh thi cong bom bé tong nha siéu cao tang thi viéc xac dinh ap
suat bom cho cac ting (cao d6) khic nhau 1a vo cung quan trong. Can luu ¥ mot sb
co s6 khoa hoc da dugc dé cap va phan tich sau:

- Khi chiéu cao cong trinh cang 1én cao thi c6 4p suat bom phai ting.

- Bé tong cuong do cao ¢ luc ma sat va do dinh ting (do ton hao 4p sut

va gia ting lyc ma sat duong 6ng bom) s& giam do chay.

- Khi ap suit ting qua cao ma khoang cach bom ngan thi dé gay tic ong
bom.

- Khi cudng d6 bé tong tang lam cho nhiét do bé tong ting 1én din dén ma
sat ciing ting theo va nhiét do 6ng bom khi van chuyén bé tong ciing
tang.

- Khi chiéu cao bom bé tong ting 1én thi tbc do x4 bé tong ciing giam di.

- Bom bé tong bang may bom cao ap lam ting ma sat, ting nhiét, giam do
am, dan dén lugng chay giam theo. Khi bom tang thdp khong nhét thiét
phai bom cao 4p vi khi d6 dudng 6ng bom ngan, dé gay tic.

- Vi vay khi d6 tang thip dudi 140m dé hé sé ma sat nho, lyc dinh nho thi
nén duy tri 4p luc 140 bar 1 phi hgp nhat.



M®i quan hé gilta thiét bi hom, kha nang bom va hiéu suat ham

Dim bio tinhcéng tic cia bé tong:
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Hinh 3.6. Méi quan hé giita thiét bi bom, kha nang bom va hiéu sudt bom

Cian ctr vao két qua phan tich co s¢ khoa hoc cé thé dya vao cac sd liéu & cac
hinh 3.7, 3.8 d¢ lwa chon ap suat bom, d6 chay vita bé tong bom hop 1y phit hop véi

tam cao bom cua cong trinh.



Bang lién hé thiét bi bom va dic tinh bé tong I
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Hinh 3.7. Quan hé giita thiét bi bom va ddc tinh bé téng



Lién hé gilra dac tinh bé tong va khoi lugng bé tong
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Hinh 3.8. Quan hé giita ddc tinh bé tong va leong xa bé téng (ndng sudt bom)

Dbi voi cac tang cao 60 — 70 ting, phuong an bom nhu sau:

Bom bé tong 30 Mpa, Ap lyc bom 200 bar, lugng chay 550 thi h¢ s6 ma sat
t6t nhat c6 thé dat dugc 1a 1,22 -> t6t nhat (thdi gian chd cho phép dén 60 phut)

Bom bé tong 40 Mpa, Ap lgc bom 150 bar, lugng chay 660 thi hé¢ s6 ma sat
t6t nhat co thé dat duwoc 1a 1,08 -> t6t nhét (thoi gian chd cho phép dén 60 phit)

Bom bé tong 50 Mpa, Ap lyc bom 220 bar, lugng chay 590 thi hé s6 ma sat
t6t nhat co thé dat duoc 1 2,68 -> t6t nhét (thoi gian chd cho phép dén 60 phit)

Bom bé tong 60 Mpa, Ap luc bom 230 bar, lugng chay 710 thi hé s6 ma sat
t6t nhat co thé dat duoc 14 2,55 -> t6t nhét (thoi gian chd cho phép dén 60 phit)



Cha y khi bom cic tdng cao ma bom ap luc thap thi thoi gian chd s& kéo dai,
dan dén ma sét ting do d6 s& lam giam luong chay.

Lua chon bé tong chit lwong cao phu hop véi chidu cao cong trinh di duoc
thiét ké dam bao cac yéu cau sau:

Phat trién som cuong d6 (Cudng do trén 7 ngay > 100% cudng do thiét ké)

Giam thoi gian ninh két (ting kha ning cho bé tong trit do sut tdi da trén 3
gio, phat nhiét it, giam tic ngén dudng ong)

DPam bao tinh cong tac (D6 chay tdi da, tdc do xa ting cao 40 m3/gio, giam
d6 dinh, ti 1¢ ngam khi <2,5% chéng phan tang)
3.3.2.4. DBé xudt phwong dn bom bé téng nha siéu cao ting
Qua téng hop, phan tich, dé xuat lwa chon bé tong thi cong cho nha siéu cao tang
nhu sau:

Bang 3.4. Lua chon cirong dé bé tdng va dé chay phu hep chiéu cao thi cong

Tang cao Cuwong d6 Mpa | Po chay
Dudi 34tang | 60 700+100mm
Cotvaldi | Tang35-41 |50 700+100mm
Tang 42- Mai | 40 650+50mm
THAP Sanvadam | Dudi 34tang | 43 600+100mm
Tang 35-41 | 40 650+50mm
Tang 42- Mai | 30 650+50mm
Mong Bétongnén | 40 600+100mm
) Cot 30 600+100mm
PE .
San va dam 30 500£75mm

Dé xuit lira chon thiét bi bom bé téng va ap suit bom phu hop vé6i chiéu cao

cong trinh nhu sau:




Bang 3.5. Lua chon mdy bom va dp sudt cong tac phi hop chiéu cao thi cong

May Ap suit
bom bé Tang cao cong tac Ghi cha
téng (Bar)
May Tang ham B5 dén tang 7 C6 thé dung bom tinh
bom 6 t6 | ( Tinh co dong cao) 180 | d bom cho phan nay
duoc
Dung Tang ham B5 dén
. 140
bom tinh tang 07
két hop Tang 07- Tang 10 200
can phan | | Tang  11->Tang
.. | Tang 7 Ién mai 200
phoi  bé 20
tong Tang 21 ->Tang
160
30
Tang 31 -> Mai 180

3.3.2.5. Phuong phap lwa chon may bom bé tong phu hop voi phwong an bom bé
téng

Tuy vao timg mit bang cong trinh ma ta ¢ thé sir dung may bom 6 t6, may
bom tinh hay két hop cé hai dé dam bao cong suit bom, do xa bom, ap luc bom day
bé tong va khoang cach bom.

Lua chon may bom cin ctr chil yéu 1a nang luc ép ddy. Trong ban thuyét minh
ky thuat may bom néi chung déu cé ghi luong xa tbi da trong don vi thoi gian
(m3/gid) va cu ly bom déy ti da (m) dé biéu thi cho ning lyc bom. Nhiing s6 liéu d6
n6i chung déu 1y co s¢ do sut bé tong 21cm, lwong ding xi ming 300 kg/m3 1am
tiéu chuan xac dinh. Nhung lugng xa cu thé ciia may bom lai con lién quan dén
duong kinh dng, do sut bé tong va cu ly van chuyén (ngang va thang ding), cho nén
khi lua chon can xem xét cac diéu kién néi trén va cu thé van dung. Ta phai nam

dugc dudng cong quan hé giita lugng xa, dudng kinh 6ng va cu ly bom day véi didu




kién do sut 20cm cta xe bom bé tong kiéu S& thién va biéu dd tinh toan nang luc
bom ddy ctia may bom ELBA-SCHEELEB5516E (Hinh vé 3.8). Dung biéu niy ¢6

thé tinh ra rat nhanh xem may bom nay c6 thé thoa mén nhu cau thi cong hay khong.
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Hinh 3.9. Biéu do tinh todn mdy bom ELBA-SCHEELE
Véi yéu cau thiét ké, ta cAn ndm duoc dic tinh bé tong tai cac cao do téng cao
khac nhau va cic yéu cau chung ctia no.
3.4. Cac yéu ciu vé vat liéu cip phdi vira va chit lwong vira bé tong
O Viét Nam, vé mua he nhiét d6 moi truong cao; dé 4m thap anh huong rat
16n dén cong nghé ché tron va van chuyén vita bé tong. Bé tong van chuyén dén
cong trudng can cd bién phap che chin dé bé tong khong bi nung ndng bai birc xa
mat tro1. Thoi gian cho bé tong khong nén qua 1,5h. Vi thong thuong sau khoang 1
+ 1,5h, tiy theo tinh hinh thoi tiét lic thi cong, do sut da giam dang ké nén kho thi
cong san gat. Theo [3] thi hén hop bé tong c6 do sut ban dau 16cm, sau 1,5h cho
ngoai troi nang vao mua hé tai Ha Noi do sut giam xudng chi con 2cm. Khi str dung
phu gia déo hda cao ciing chi con 5cm. P§ sut giam nhanh nhu vay nguyén nhén
chinh 13 do tac dong cua nhiét d6 moi trudng cao, lam diy nhanh qua trinh thuy hoa
xi ming khién cho bé tong nhanh bi cing. Tuy nhién do bé tong dugc chira trong

thing xe va c6 sy quay tron lai hdn hop bé tong trude khi d6, nén sau thoi gian cho



1,5h @6 sut bé tong van duoc hoan lai va murc ton that 1a khong nhiéu. V&i bé tong
khéi 16n, khéi luong bé tong van chuyén 14 rt 16n ciung yéu cau cao vé chat luong
va dg linh dong cua vira bé tong. Chinh vi vay can phai lya chon phuong tién van
chuyén phu hop, phai c6 ké hoach cung mg vita bé tong va cong tac to chuc thi
cong khoa hoc nhim dam bao dugc cac yéu cau ky thuat cua vita bé tong khi db.

Khi dung thi cong bom ddy bé tong, yéu cau bé tong phai cé tinh bom duoc
tc 1 c6 tinh luu dong, tinh mén déo nhat dinh, it bi mat nudc, khod phan ly, néu
khong trong khi bom dé& phat sinh tic éng. Vi thé, phim loai, quy cach, lvgng dung
va ty 18 tron vat liéu bé tong déu phai cé yéu cau nhat dinh.

1) Pham loai va luong ding xi ming

Noéi chung xi mang giit nudc tot, mat nudc déu it co thé dung cho bé tong
bom day. Xi mang ba quing do tinh giit nuéc kém, mat nude 16n, khi st dung phai
dung bién phap tuong Gng nhu ning cao suat cat va phuy gia tro than. ..

Luong ding xi ming can cin cir vao yéu cau cuong do cua thiét ké két cdu
ma quyét dinh. Pé dam bao tinh c6 thé bom dugc cta bé tong, ban “ Quy pham thi
cong va nghiém thu cong trinh bé tong cdt thép” (GBJ204-83) quy dinh, lugng ding
xi mang t6i thiéu nén 1a 300 kg/m3

2) Cap phdi cbt liéu

Puong kinh hat va cap phdi ¢t liéu anh huong dén tinh ning bom day cua
bé tong rat 16n, nhat 1a dudng kinh hat tdi da cta cot lidu, nén can phai khong ché
chit ch&. Yéu cau chung 1a dudng kinh t6i da ctia ¢4 dam so v6i duong kinh trong
ong day tot nhat nho hon hay bang 1:3; soi cudi thi tét nhat nhé hon hay bang 1:2.5.

Déi v6i cap phdi cdt lidu hat to & nude ngoai déu co quy dinh va déu cé gidi
han duong cong cap phdi. Do cip phdi cua cdt lidu Trung Qudc, khong hoan toan
phu hop dudng cong cip phdi yéu cau dé bom day bé tong, cho nén khi sir dung c6
thé can cr tinh hudng cung ung d4 cat do dinh dudng cong cap phdi ciia chung. Ct
liéu min c¢6 duong kinh tr 0,135 tré xuéng khong nén nhé hon 15%, tdt nhat co thé
dat dén 20%.



3) Ty sudt cat

Bé tong bom ddy so véi bé tong thudng can ting thém ty suit cat 1a diéu tat
yéu dé thich hop véi viéc ddy bé téng trong dudng dng. Toa nha kinh thanh Bic
Kinh lya chon ty suit cat 1a 40 — 42 %. Cho nén can can cr vao tinh huéng cu thé
v6i diéu kién khong anh hudng cudng do bé tong, lai co thé dam bao vé nguyén tic
dé bom, ma lua chon ty suét cat tbi uu.

4) Chat phu gia

a. Vat liéu tron thém

Chi yéu 12 bot tro than d4, c6 thé cai thién trang thai chay, tinh déo ctia bé tong va
luc dinh két giita cat da. Khi ding xi ming b quing binh thuodng nén gia thém 20%
lwong xi mang, 1y 10% xi mang thay thé. Khi bom day cao vuot qua 100 m, c6 thé tron
thém thich dang, lugng tron thém phai thong qua thir nghiém ma xéc dinh

b. Chdt phu gia

Thi cong & nhiét do binh thudng phai dung sunphat canxi xenluyld, chi yéu
dung dé cai thién mirc do cong tac cua bé tong. Lugng tron thém can clr vao nhiét
d6, cu ly van chuyén dé xac dinh. Kinh nghiém tda nha Kinh thanh Bic Kinh luong
tron vao bang 0,25 — 0,3 %( chat bot) luong xi mang dem dung, c6 thé nang cao do

sut 5 —6.cm.



KET LUAN, KIEN NGHI

1. Két luan

Qua trinh nghién ciru cong tac van chuyén vira bé tong trong thi cong nha
siéu cao tAng gitip nim viing kién thuc tong hop va danh gia tir co sé phap 1y lién
quan dén thyc tién thi nghiém va thi céng. Tir day co thé lya chon phwong an thi
cong van chuyén vira bé tong phu hop tai Viét Nam cho cac cong trinh siéu cao ting
v6i quy mo cong trinh va cac chiéu cao thi céng khac nhau mot cach hop 1y nhit.
Nang cao kién thirc khoa hoc dé ap dung thuc tién ning cao chat lugng thi cong,
kiém soét nhiing rui ro, mang lai hiéu qua kinh té tot nhat.

Kiém soat dugc tir thiét ké cho dén thi cong va chat luong vira bé tong dé thi
cong bom cho nha siéu cao tang. Bé tong phai c6 tinh luu dong tot, tinh mén déo
nhat dinh, it bi mat nudc, kho phan ly, néu khong trong khi bom dé phat sinh tac
ong.

T6 chtrc mit bang thi cong bom bé tong nha siéu cao tang hop 1y;

Lua chon cac thiét bi da diéu kién cho thi cong nhu: Cén truc thap, may bom
6 t0, may bom tinh va can phan phdi bé tong sao cho dam bao cac yéu t6 nhu: sirc
nang, tam vai, chiéu cao bom (xa), ap luc bom déy, do x4, do chay phu hop bom
1én céc tang cao. Phoi hop céc thiét bi van chuyén phu hop véi ting giai doan thi
cong xay dung

Ap suit bom phai dam bao luong x4 bé tong (tang thip 16n hon 55m3/gio,
tang cao 16n hon 40 m3/gid va tang cuc cao 25-30 m3/gid nhu thap Buji Dubai
611m).

Khi thi cong cac tang cao khac nhau (cac ciu kién c6 cuong do bé tong khac
nhau) thi mbi quan h¢ gitra ap lyc bom va cac dac tinh bé tong (cuong do, do sut, do
chay) 1a yéu té quan trong quyét dinh t6i wu héa lugng x4 mang lai hiéu suét cao

nhét.



2. Kién nghi

Trén thyc té trién khai thyuc hién thi céng van chuyén vita bé tong 1én céc toa
nha siéu cao t?mg trong diéu kién khi hau Viét Nam véi nhiét do va d6 4m cao da
vap phai khong it kho khin do chua co cac bo tiéu chuan, qui pham nén tang vé
thiét ké va thi cong, trinh do thiét ké, cong nghé va thi céng con non kém, thiéu kinh
nghiém. Khi thi céng cac cong trinh nha siéu cao ting & Viét Nam, phuong 4n bom
bé tong dugc tinh toan va thiét ké lya chon béi cdc nha thau nudc ngoai, dap ung
dugc yéu cau thi cong cta cong trinh.

Trong nhitng nim t6i day s& co rat nhiéu cac nha siéu cao ting dugc xay
dung tai Viét Nam chiing ta. Dé giam bét cac chi phi khong can thiét, dam bao su
lwa chon cac thiét bi van chuyén vita 1én cac tang cao mot cach phul hop nht.

Chién lugc phat trién khoa hoc va cong nghé nganh Xay dung dén nam
2020, tim nhin 2030, Bo X4y dung di dit muc tiéu dén nam 2020 1am cha cong
nghé xay dung cac cong trinh din dung va cong nghiép c6 quy mé 16n va yéu ciu
ky thuat phirc tap; phat trién va ung dung cac cong nghé xay dung phuc vu phat
trién bén vitng. Nén khoa hoc va cong nghé xiy dung hién dai thuc sy trod thanh
dong luc then chét thiic day sy phat trién cta nganh Xay dung theo hudng tién tién
va hién dai, dép ung voi tién trinh hoi nhap. Ludn van kién nghi cac khoa, vién, co
so nghién ctru vé khoa hoc cong nghé xay dung phat trién nghién ctru, thir nghiém
vo1 qui mo 16n hon nhu sau:

- Thiét ké cac toa nha siéu cao ting c6 bé mit san rong hon 5.000 dén

10.000 m2, d6 cao cong trinh (trén 1000m)

- Lam rd hon ching loai thiét bi van chuyén vira bé tong va bé tong dé dam
bao thi cong cho cac nha siéu cao tang, tir d6 lap ra bang tra may moc
thiét bi chi tiét phu hop véi dic tinh bé tong theo chiéu cao cong trinh cho
cong ngh¢ thi cong xay dung hién dai.

- Dé xuét don vi chu dao thi cong linh vuc van chuyén vita bé tong trong
thi cong nha siéu cao ting mot cach chuyén nghiép, luén ap dung cong

nghé méi tot hon dé khi thi cong xay dung céc cong trinh siéu cao tang



khong con phu thudc vao cac Nha thau nudc ngoai. Tir d6 tién ra 1am cac
nude trén Thé giGi v6i vai tro Nha thau thiét ké, Nha thau tu van quan 1y
dur 4n, Nha thau giam sat hodc Nha thau thi céng cac du 4n siéu cao tang.
Tat ca cac kién nghi trong luan vin c6 18 chua phai 1a day du nhung ciing 1a
mot phan phu hop v6i Chién luge ddt muyc tiéu trong linh vie cong nghé xay dung

dén 2030 s& 1am chu cong nghé xay dung nha siéu cao cua BO xay dung.
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