KHOA HOC & CONG NGHE

Ung dung c6p pha nhém trong thi cdng xay dung

Application of aluminum formwork in construction execution

Tom tat

(6p pha dong vai trd quan trong trong viéc dam bao kich
thudc hinh hoc va phat trién cudng d6 bé tong trong cac

két cau cong trinh xay dung. Dong thai chi phi cdp pha ciing
chiém mét phan 16n anh huéng dén gia thanh xay dung
cong trinh. Viéc st dung c6p pha da trdi qua mét qua trinh
lau dai cing véi su hinh thanh va phat trién cda nganh cong
nghiép xay dung, c6 nhiéu loai c6p pha dugc thay ddi va ap
dung trong cac cdng trinh xay dung khac nhau. Viéc thiét
ké, lua chon c6p pha cho céng trinh can dam bao cac yéu cau
vé an toan, chi phi, kich thuéc hinh hoc, théi gian 1ap dung-
thdo dd va chat lugng bé mat két cau bé tong. Hién nay, cop
pha nhom la mét trong sé cac loai ¢dp pha dugc st dung kha
pha bién trong thi cdng cac cdng trinh cao tang tai Viét Nam
va dap ting dugc cac yéu cau trén. Tuy nhién, viéc thiét ké
va st dung c6p pha nhém con mét so bat cap vi vay trong
nghién citu nay sé dua ra cac danh gia tinh hinh sit dung c6p
pha nhém va dé xuat quy trinh phii hgp cho viéc iing dung
¢op pha nhém trong thi cdng cac cong trinh tai Viét Nam.

Tir khéa: Cop pha nhém, cgt chdng, quy trinh

Abstract

Concrete is a principal construction material in the building
industry. Formwork plays an important role in assisting geometry
realization and strength development of concrete elements.

It is also one of the major costs in the construction of concrete
structures. The use of formwork has a long history, and various
formwork systems have been used in different projects. In the
design and selection of the formwork system, the requirements,
such as safety, cost, structural geometry, construction time, and
surface quality need to be taken into account. Recently, aluminum
formwork is one of the types of formwork used commonly

in building construction in Vietnam and meets the above
requirements. However, the design and construction of aluminum
formwork still have some shortcomings. In this study, a situational
assessment of the use of aluminum formwork will be shown and
a suitable process is proposed for the application of aluminum
formwork in the construction industry in Vietnam.
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Pao Minh Hiéu", Vé Van Dan?

1. Gi&i thiéu vé c6p pha nhém

Hién nay, cac dw an nha cao tng xuét hién ngay cang nhiéu
khap cac do thi lon cla dat nwdc, dac biét 1a tha dé Ha Noi va thanh
phé Hb Chi Minh nhw: Dw 4n Keangnam Landmark Tower, Lotte,
Landmark 81... Trong xay dwng nha nhiéu tdng bang két cdu bé
téng cbt thép tai chd, day chuyén thi cong cp pha déng vai trd rat
quan trong quyét dinh dén tién dé thi cong, lam gidm gia thanh cong
trinh va tao ra chat lwgng san pham cao, ddng thdi noé thé hién trinh
dd xay l&p cta nha thau. Cép pha nhém da dwoc (ng dung trong thi
cong xay dwng dé dap (rng cac yéu cau dé

Trong qué trinh phat trién, van khudén nhdm - van khudn dinh
hinh dan dwoc cai tién va phd bién trén toan thé gi¢i. Déc biét, Chau
A1a noi dé van khudn nhém - van khudn dinh hinh khang dinh vi
thé cGia minh. Tai mét sé nwéc nhw Han Quéc, Nhat Ban, Viét Nam,
Singapore, Trung quéc,... cép pha nhém st dung chi yéu trong viéc
thi cdng nha cao tang, két hop véi cac loai van khudn cho twéng bao
che hay hé san thao tac trong thi céng céng trinh.

Tai Viét Nam, cbp pha nhém du nhap nuéc ta tir nhitng ndm
2008 v&i sy c6 mat clia cac cong ty Han Québc. Cép pha nhém dan
khang dinh dwoc vi thé ctia minh. Tr& thanh giai phap tin cay cho
céc cong trinh cao tAng. Ndm bt dwoc xu hudng phat trién cla loai
hinh van khudn nay, hang loat cac céng ty trong va ngoai nwéce cling
tham gia vao viéc dau tw cac nha may dé san xuat cbp pha nhom tir
nhirng nam 2016.

Sw canh tranh khéc liét gitra cac don vi cung cap cbp pha nhém
gilp cho cac dw an tiép can voi loai hinh van khuén nhém ngay
cang phd bién. Cac cong ty chdp nhan giam gia va ting cudng cac
dich vu ké&m theo. C6 thé liét ké ra mot sb thwong hiéu néi tiéng nhuw
Kumkang, Sammok, Hyundai, Saki, BM Window, Seobo, SFK, Star
IMC,..

DPé dap ng nhu cau xay dwng tai Viét Nam cling nhw cac “doi
h&i” ttr don vi thi cdng. Cac cdng ty sdn xuét khéng nglrng cai tién tiy
théng sb, kich thudc dén tinh toan, tir phu kién dén ban vé, tai liéu
thi cong cbp pha nhoém.

Mét sb cong trinh nha cao tAng va siéu cao tAng da &p dung
cobng nghé cbp pha nhém trong thi cong két cAu bé téng nhu: Khu
t5 hop Keangnam trén duwdng Pham Hung, tda nha Usilk city, dw
an Huyndai hillstate, Landmark 81, Céng trinh t& hop Anh Dwong
Soleil...

2. C4u tao cép pha nhém
2.1. V4t liéu tao thanh cép pha nhém

Vat liéu 1am van khudn nhdm dwoc san xuat t hop kim nhém.
Cac hop nhédm kim dwgc dung trong ché tao van khuén cé 2 dong
phd bién 1a AA 6061 va AA 6063. Trong d6 hop kim 6061 dwoc danh
gia cao khi duwgc st dung cho van khuén nhém béi do bén cao,
chdng an mon va cé tinh han tét. B&n canh dé nguwoi ta con phan
loai 6061 ra thanh nhiéu nhdm nhd dwa trén déc tinh va ché do nhiét
luyén. Van khuén nhém dang phd bién tai Viét Nam chi yéu dwoc
san xuét tir loai hg'p kim nay. Hop kim nhém tuan tha theo tiéu chudn
cta Québc té AAG061-T6. Hop kim nhém 6061 cé Khéi lwong rieng
nhéd (~2,7g/cm?) nén nhém va hop kim nhém chi néng béng 1/3 thép,
do la tinh chét dic biét dwoc chd trong khi nghién ctru dwa vao tng
dung 1am van khuén. Tinh chéng &n mon nhét dinh trong khi quyén
nh& luén ludn cé 1ép mang oxyt (Al203), bam chic vao bé mat. Day
l& wu diém vuot trdi danh gia do bén clia hop kim nhém trong dién
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kién tw nhién, nho d6 nhém va cac
hop kim nhém c6 thé ding trong xay
duwng, trang tri ndi thit ma khéng can
bao vé. Hop kim nhém c6 do déo cao,
nén rat thuan loi cho viéc kéo thanh
day, tdm, I4, bang, mang, khuén, ép
chay thanh cac thanh cé bién dang
dac biét. Nhiét do néng chay tvong
dbi thdp nén thuan tién cho viéc néu
chay khi duc, hgp kim nhém khéng st
dung dwoc & nhiét d6 cao hon 300-
400 dd C. Kha nang chéng dinh cta
vat liéu nhém tét hon cac vat liéu khac
cung lam van khuén bé téng.

2.2. C4u tao cac bé phan co ban cla
van khuén nhém

Cbp pha nhém dwoc clu tao tir
cac thm van khudn dinh hinh san
xuét trong nha may sau dé dwoc van
chuyén va ghép lai béng thl cong tai cong trudng thanh cac
tAm mang I&n phu hop véi hinh dang két cau theo thiét ké.
Viéc tinh toan va lap dwng cdp pha nhém ngoai viéc tuan
tha theo tiéu chudn nha san xuét ddng thdi ciing phai dam
bao tiéu chuan Viét Nam nhw TCVN 4453:1995, TCVN 9342:
2012. Cac tAm van khudn duoc lién két véi nhau bang cac
chét, thanh néi gitra, thanh néi bién va phan dau cét chéng.
Lién két cha van khuon véi cay chéng bang bd phan dau cot
nén cé thé thao van khuén ma khéng can théo cay chéng
nh& d6 ma tang rat nhanh khad nang luan lwu van khuén.
Du6i day la mét sb bd phan co ban ctia cbp pha nhém:

- T4m vach (Wall panel):

~ Cop pha tuong dwoc ghép tir cac tam vach nhom, cac
tAm vach nay c6 thé duoc ghép dirng hay ghép ndm. Chan
cbp pha phai dwgc ¢b dinh xudng nén bé téng 16t hay san bé
téng. Lién két cac tAm vach bang cac chét (pin) va cac thanh
la (flat tie).

- T4m san (Slab panel)

Cbp pha san duoc I&p ghép bang cac tAm san va chiu ap
lwc truc tiép trong qua trinh d bé téng. Cac tAm san ghép lai
véi nhau béng cac chét lién két, ban dam néi va dwoc d& boi
hé chéng don v&i dau chdng riéng cho cop pha nhém

- T4m géc san véi dam (Slab corner)

Ta&m goc c6 tac dung lién két cac tm san dadm theo hai
phwong vuéng géc nhau béng cac chét lién két.

- Dam xwong gitra (Middle beam):

Dam xwong gitra dwoc st dung nhdm lién két va tang
clrng cho céc tAm van san ddng thoi cling la diém chéng cho
cbp pha san

- Bau chéng (Prop head)

DPau chéng c6 tac dung lién két cac ddm xwong va lam
diém ty cho cot chéng don d& cbp pha dam, san, nhw thé
hién hinh 2.5

- Cot chéng (Pipe support):

Cot chdng cé chirc nang chéng d& van khuén, né chju tai
trong ctia van khuén, bé téng cét thép, cac tai trong thi cong
tir khi d6 bé tdng dén khi bé tong dat cwdng dd. Cot chdng
dwoc chéng truc tlep vao dau chong dwoc Iap dung trwéc
véi ddm xwong. Chidu dai cot chdng c6 thé thay déi dé phu
hop véi chiéu cao tang khac nhau.

- Thanh la (Flat tie)

Hinh 1.1. Hinh anh thi cong van khu6én nhém tai du’ an Huyndai HillState
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Hinh 2.1. Hinh tam vach (wall panel)

Hinh 2.2. Hinh tam san (slab panel)
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Hinh 2.4. Hinh Dam xuong giira (Middle beam)
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Hinh 2.5. Hinh dau chong
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Hinh 2.6. Hinh Cot chdng

Hinh 2.7. Hinh Thanh la (Flat tie)

Thanh la ¢é chirc néng lién két cac cac tAm van twong
dbi dién nhau va dam bao chiéu day va d6 6n dinh cho cbp
pha twong. Mat do la phu thudc vao chiéu cao va chiéu day
twérng can thi cong

3. banh gia vé tinh hinh str dung van khuén nhém
3.1. Panh gia vé tinh hinh st dung van khuén nhém trén thé
gidi

Jignesh Chotaliya and Hiren Rathod (2016) da thwc hién
viéc so sanh gitra hé cdp pha nhém va cép pha théng thuwong.
Viéc so sanh da chi ra sw khac biét vé thei gian va chi phi cia
hai dang cbp pha nay. Nghién ctru da cho thay viéc ap dung
cbp pha nhém sé& dem lai chat lwong hon cho cong trinh, rat
ngén th&i gian thi cdng véi mot chi phi phu hop.

Himanshu Rivankar and Akshay Chordiya (2017) nghién
ctru so sanh gitra cdp pha gb va cdp pha nhém dya trén ba
yéu t& co ban 1a chi phi, thdi gian va chét lwong cép pha.
Nghién ctru thé hién théi gian thi cong cho mét tang bang
cbp pha nhém théng thwéng 1a 10 ngay trong khi do thoi gian
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thi cdng bang cép pha gb 1a khoang 21 ngay. Ngoai ra, téng
chi phi cho viéc st dung cbp pha nhém la th&p hon so véi
cbp pha théng thuwéng khi khéi lwong thi cdng xay dwng I6n.

Nagi Reddy Sattigari, Ashwin Mahalingam and George
Thomas (2017) &p dung phan mém Visual basic 6.0 trong
viéc tw dong hoa viéc lap so dd va tinh toan khéi lwgng cbp
pha nhém. 'ng dung nay st dung céc chi tiét trong ban vé
dwoc thé hien bang phan mém AutoCad két hop véi cac
thuat toan toi wu dé phan chia cac tAm cop pha va dwa ra
bang tinh khéi lvong tdng thé. 'ng dung nay gilp giam chi
phi ché tao, gidm th&i gian didu chinh khi ban vé cé sy thay
ddi va han ché 16i trong viéc tinh toan khéi lwong cbp pha.

Rabi Das, Indranail Bhattacharya and Raja Saha (2016)
da so sanh céac kiéu cdp pha khac trong trong nganh cong
nghiép xay dung. Trén co s& danh gia cdp pha dwoc st
dung tlr nhikng vat liéu khac nhau nhw gé, van gb ép, thép,
nhém, nhwa hay van khuén soi tdng hop, nghién ctu da chi
ra viéc st dung van khudn nhém cho chi phi ban ddu cao
nhuwng lai kinh t& hon khi dwoc st dung I1&p lai nhiéu 1an.

Renuka Hangarge, Ashish Waghmare And Shridhar Patil
(2017) chi ra van khudn nhom it chat thai téi moi trwdng hon
so voi van khudn théng thwong. Chi phi gidm khoang 40%
so véi cdp pha théng thuwdng. Ngoai ra viéc ap dung cdp pha
nhém ciing gidm thoi gian thi cong xay dwng khoang 50%
so v&i cbp pha khac. Sé 1an st dung lai ciia cép pha nhém
khodng 200-250 1an cling gitp tao hiéu qué kinh t& khi st
dung cép pha nay.

R. Thiyagarajan, V. Panneerselvam and K. Nagamani
(2017) cac dang van khuén khac nhau sé& anh huéng dén
thoi gian, chi phi va chat lwgng thi cong. Trong qua trinh so
sanh van khudén nhdm v&i cac dang van khudn thdng thudng
khac nghién ctru da chi ra mot chu ky thi cong van khuodn
nhém cho moét tAng la khoang 5 dén 10 ngay. Cép pha nhém
c6 thé tai ché lai 100% vi vay né khong anh hwéng dén moi
trwong nhu moét sb loai cop pha théng thweng khac.

Ninjal M. Parekh, Bhupendra M. Marvadi and Umang
Patel (2015) viéc so sanh chi phi st dung cop pha duoc tién
hanh cho hai c6ng trinh doc 1ap, tir két qua so sanh cho thay
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khi cbp pha nhém dwoc str dung 50 1an thi chi phi xay dwng
tédng 2% so v&i cop pha théng thwdng nhung khi st dung
c6p pha nhém 160 1an thi chi phi xay dwng giam 20%. Gia trj
phé liéu cbp pha nhém 1a 50%, cao hon cdp pha thép théng
thwong.

Shankar Bimal Banerjee, Pawan Dilip Barhate and Vipul
Pradip Jaiswal (2015) dwa ra cac théng tin chinh vé cdp pha
nhém. Trong nghién ctru thé hién kha nang chiu tai khoang
tlr 7 dén 8 t&n trén mot mét vudng va trong luvong cbp pha
khoang 18 dén 20 kilogam trén mét vuéng. Chu ky thi cong
van khuén nhém théng thwdng khodng 8 ngay mét san. San
pham két ciu bé tdng duoc tao ra tir van khudn nay cho chét
lweng cao, thdi gian thi cong dwoc rit ngén.

Dr. M.N. Bajad, Rohan P. Shah and Harsh Kumar C.
Ughareja (2016) chi ra rang, viéc lwa chon st dung cbp pha
nhém cho cbng trinh phu thudc vao loai cong trinh va yéu
clu dy an. Cp pha nhém cho chét lwgng cong trinh cao hon
nhwng hiéu qua dau tw con phu thudc vao khéi lwong xay
dwng. Cép pha nhdm gitip gidm thdi gian thi cdng céng trinh.
3.2. Thuec trang st dung van khuén nhém trong xdy dung tai
Viét Nam

Van khudén nhém trong thi cong dy an Huyndai HillState-
Ha Péng:C4u kién ap dung: Ghép cho cac ciu kién, cot,
vach, dam san. Van khuén dwoc san xuét trong nha may va
van chuyén dén cong trweng. Van khudn duoc 13p ghép va
thao d& van chuyén bang thi cong.

Két qua dat dwoc: Tai dw an Huyndai HillState st dung
van khudn nhém thi céng da dat dwoc tién d6 5 ngay /1 san
1500m2. Pay la tién d6 thi cong ma rat nhidu nha thdu mong
mudn. V&i tién dd nay Chu diu tw da dwa dy an vao khai
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Hinh 3.1. Sc d6 tién do thi cong coppha nhom

thac sém hon dw kién dem lai hiéu qua kinh té rat cao. Két
thic cong trinh van khudn hau nhw khéng bi bién dang nén
cong tac bao tri rat thuan lgi d& dang. Thi cong bé téng theo
céng nghé nay chi can 1 1an db bé tong dam san. Do toan
bd van khuén cét, vach, ddm san, thang bd duoc ghép déng
thoi, khdng phai phan ra cac ciu kién db bé tong trudc sau.

Dw an Landmark 81, hé cot vach dam san va mot phan
clia 18i — két cAu chiu lwc chinh ctia cong trinh dwoc st dung
van khudén nhém dé& dinh hinh bé téng. Van khudn nhém
dwoc bat diu st dung & tAng 9. Hé thép | va thép chiu luc
chang chit bén trong két cAu 14 nguyén nhan chinh khién cho
hé van khudn nhém ciing khéng thé ty lién két bang thanh
la nhw thwéng 18, dan dén phai st dung ty gidng va gong dé
gitr cac tAm van khuon.

Dy an khu nha & hé gia dinh Formosa Ha Tinh, dy an
nha & str dung cdp pha nhém dau tién & nuéc ta. Vi quy mo
hon 40 block, méi block 8 ho&c 10 can giéng nhau. Viéc 1én
phwong an s dung coppha nhém d& phat huy tinh triing 13p
dwoc nha thau lwa chon. MGi c&n 2 tAng, mdi block khoang
10 can lién k&. Khi str dung coppha nhém, ca block s& dwoc
d6 nguyén khéi. Néu & phwong an van khudn truyén théng,
phan thd bao gdm c6t dam san dwoc db bé tong thi véi cop
pha nhém ca vach ngan, o vang, lam clra sb va mai déu
dwoc db toan khéi. Vi vay sau khi thao coppha cong tac hoan
thién con lai chi la son trang tri.

Nhw vay cdp nhém da danh dau bwde tién mai trong cong
nghé van khuén tai Viet Nam. Khong thé phi nhan nhirng wu
diém vuot troi ctia van khudn nhém mang lai dé téi wu tién
dd thi cong, chat lweng cong trinh va chi phi thdp hon véi
cac cong trinh ¢é tinh tring 13p va khéi lwong bé tong I6on.
Tuy nhién viéc st dung cbp pha nhém ciing can phai c6 quy
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trinh thi céng phu hop d& dam bao van dé vé chat lwgng va
an toan trong thi cong.

4. Quy trinh lap dwng, thao d& c6p pha nhém

Can clr vao hd so thiét ké két cu cta cong trinh chuan
bi thi cong, tién hanh thiét ké van khuén cho cac ciu kién,
qué trinh thiét k& bén canh viéc ddm bdo dung hinh dang
kich thudc két cdu va kha nang chiu luc thi ciing phai dap
(rng cac yéu cau vé viéc tai st dung van khuén nhidu nhéat va
chi phi dAu tw it nhat. Sau khi sén xuét xong van khudn phai
duoc tién hanh nghiém thu gia céng va 1&p dat thv
4.1. Quy trinh Iap dung cp pha nhém

4.1.1. Cong tac chuén bi

Tap két toan bo van khudn, phu kién tai cong trwdng, cac
tdm van khuén dwoc danh dau the tw cho tirng ciu kién,
dwoc tap b tri d& nhin thy va theo thir tw 1p ghép cac cau
kién, bdi tron van khudn bang chét chéng dinh.

4.1.2. Coéng tac lap dung

- Van khudn cbt, twdng

Buwac 1: Nghiém thu cbt thép, 1ap dét chan co va cong tac
bat myc trdc dac bao quang chan cot, vach.

Budc 2: Lap dét tirng tAm van khuon, lién két lai bing cac
chét, déi véi cAu kién cot nhd, twdng vach thi 1&p dat ty 1ap la
cuing véi chét lien két.

Budc 3: Sau khi da I&p dwng xong tAm van khuén va
ty, tién hanh lap ghép cac thanh nbi dé lién két véi tAm van
khuon dam, san.

Bwéc 4: Didu chinh thang dirng van khuén cét bang
cac cdt chéng, thwe hién ngay trong qué trinh 18p dwng van
khuon dam san. Do cac ciu kién dwoc san xuat mot cach
chinh xac nén cdng tac cdn chinh van khudn phai hét stc ti
mi va can than.

- Van khuodn dam, san

Buwdc 1: Sau khi d& c6 van khuén cét, vach xong, tién
hanh 1&p ghép van khudn ddm, san. B4u tién ghép cac thanh
dam néi, thanh dam gitra, day ddm vao diu cot chbng.

Budc 2: Ga cac thanh trén vao van khuon cot, lién két lai
va l8p dwng than cot chéng vao dau cot.

Buwéc 3: Sau khi da tao dwoc hé khung bao gém van
khuén cot, vach va cot chbng, tién hanh 1ap ghép van khuén
thanh dam va van khuén san.

Bwéc 4: Can chinh va’n khuén dam san, cot vach thanh
hé cing, tang cwdng 6n dinh theo phwong ngang bing
céac cay chong chéo, dbi v&i nhivng cot co kich thucyc >1m,
véach c6 chiéu dai lon phai ting cwdng thém hé gidng ngang
béng cac 6ng théo hop D48 va ty ren xuyén tam. Kidm tra do
phang cla van khuén dam san va diéu chinh théng qua cac
kich cta cay chéng.

Buéc 5: Nghiém thu tdng thé va db bé téng.
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4.2. Quy trinh théo dé& cép pha nhém

Buwdce 1: Thdo d& van khubn cdt, twdng.

Sau khi db bé t6ng dam bao cwéng d6 va da diéu kién
thao, tién hanh thao cac cay chdng, cac chét lién két va thu
hdi, tién hanh thao tAm van tai cac vi tri géc trwde rdi tién dan
dén cac tAm gitva. Van khuén sau khi thao dwoc van chuyén
ngay &n tang trén phuc vu cho cong tac ghép cét tiép theo.
Déc diém cuia van khudén nhém nhe nén viéc van chuyén [én
tang trén hoan toan bang thi céng théng qua cac 16 ki thuat
va thang bd clia cong trinh. Cac thanh la d&t chét trong bé
téng khong thé thu hdi dwoc, sau khi thao van khudn phai
tién hanh ct ngay d& dam bao an toan thi céng cho cong
nhan.

Budc 2: Théo d& van khudn dam, san:

Van khudn ddm san dwoc thdo roi tirng tang, cac tdm
van dirng duoc thao trude. Trinht tw thdo d& dwoc bat dau
tai cac vi tri lién két v&i cot, twong thao dan dén vi tri cot
chdng. Sau khi db bé téong dat ty 1& cuwdng d6 theo yéu ciu
c6 thé thao toan bo van khudn dam san va dé lai cot chéng
tang cudng cho két cau. Viéc thdo d& van khudn dam, san
khong hé anh hwong dén cot chdng do dau cot duwoc cAu tao
dac biét, doc 1ap véi van dam, san. Twong tw nhw van khudn
cot, twong van khudn dam san ciing dwoc luan chuyén 1én
tang trén bang tha cong théng qua 16 k§ thuat van thang bd
clia cong trinh.

4.3. Tién dé thi céng cho mét tang khi st dung cép pha
nhém

Viéc st dung cdp pha nhém gilp rat ngan thoi gian thi
cong cong trinh. Tién do thi cong cho mét tAng dién hinh khi
st dung cdp pha nhém thdng thwérng mét 8 ngay, cac cong
viéc can thuc hién twong &ng véi cac ngay nhu sau:

5. Két luan

Viéc ap dung cbp pha nhém trong thi cdng xay dung la
can thiét gilp nang cao chat lwong, an toan va thoi gian thi
cbng cling gidm 20-30% so v&i viéc thi cong bang cbp pha
théng thuwéng khac. Cép pha nhém ngay cang dwoc st dung
nhiéu dé thi cong cac cdng trinh tai Viét Nam

Cbp pha nhém ciing giam chi phi thi cdng tuy nhién viéc
nay con tuy thudc vao khéi lwong va sw tring l&p clia cac két
céu bé tong. Ngoai ra st dung cop pha nhom trong cac cong
tr|nh xay dwng ciling giup glam anh huwéng dén mai truong
vi gan nhuw 100% phé liéu tlr cép pha nhém déu duoc tai st
dung.

Viéc dé& xuét quy trinh thi cong 1&p dwng thao d& van
khuén nhém la can thiét. Gitp cho viéc 1&p dwng thao d&
nhanh, thuan tién ma khong can tap trung nhiéu nhan céng
nhuw cdp pha théng thuwdng khéc, tuy nhién can quan Iy chat
ché v& quy trinh thi cdng nhdm dam bao chét lwong theo yéu
cau./.
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