GIOI THIEU, PHAN TiCH CONG NGHE SAN NHE UBOOT VA PANEL

3D TRONG XAY DUNG NHA CAO TANG
Tran Quéc Phong
Tém tit. Bai bdo cdo gioi thiéu cong nghé san nhe thong qua viéc phan tich cdu tao, so sanh cdc
cong nghé san nhe dua trén mét sé tiéu chi vé kha ndang chiu lic, bién phdp thi cong va pham vi iing
dung. C6 nhiéu cong nghé san nhe nhung trong khuén khé bai bdo cdo xin gidi thiéu va danh gia hai logi
san Uboot va Panel 3D, la nhitng cong nghé dang dwoc dp dung khd phé bién ¢ mét sé khu vue dic trung
trong nudc ta hién nay.

Tir khoa: Cong nghé san nhe, Uboot — Beton, Panel 3D
1. PAT VAN PE

Xu huéng xdy dung hién dai dang dan thay thé céc loai vat liéu truyén théng nhu bé tong,
gach nung nham giam trong luwong cho két cau cong trinh va giam thiéu 6 nhiém mai truong,
giam dugc viée khai thic tai nguyén dat, da va tan dung dugc nguyén liéu tir phé pham cia cac
nganh cong nghiép khac. San 1a két cdu co ban cua cong trinh, giai phap két cdu san luén dugc
uu tién trong viéc giam chi phi va thoi gian thi cong. Hudng nghién clru cdc cong nghé san nhe
dang dap tng nhiing yéu cau vé mit k¥ thuat nhu c¢6 thé vuot nhip 16n, nhe hon, giam chiéu cao
tang, tao trAn phang giam trong luong ban than, giam sé luong cot chéng, chong rung chng
on...

Trong cong nghé san nhe c6 rat nhidu hudéng nghién ctru duoc dua ra nham khic phuc
nhimg yéu cau k¥ thut: d6 vong 10n, chiu tai trong ngang (gi6, dong dat) kém thoi gian thi cong
va bién phap thi cong phirc tap, van chuyén cong kénh cau lip kho, tén diy neo budc, khé ¢
dinh trong qué trinh thi cong (su day ndi trong qué trinh thi cong) chét luong bé tong kém sau
khi thi cong, d¢ lai nhiing vét thung, vét 16.

Thoi gian gan day, voi diéu kién thi cong ¢ Viét Nam thi hai cong nghé san nhe 1 san
Uboot va san Panel 3D dang dan dugc ap dung rong rii va c6 nhirng dinh hudng nghién ciru sau
hon dé khic phuc cac nhugc diém ma cac cong nghé san nhe khac mic phai. Viéc gidi thidu
cong ngh¢, danh gia so sanh sy lam viéc, hudng phat trién cho hai loai san nhe nay la diéu can
thiét, tao tién dé cho quan nhimng quan niém m&i vé két cau san, thay thé quan niém san bé tong
cot thép toan khéi cii, toi wu hoa sy lam viée cua vat lidu.
2.COSOLY THUYET

San Uboot: 1a cong nghé san nhe san pham cua tap doan Daliform Group (Italy) va
Peikko Group (Phan Lan), sir dung nhua polypropylene tai ché dé thay thé phan bé tong khong
tham gia chiu luc & giita ban san. San Uboot (xem Hinh 1) 13 loai két ciu réng, phang khong

dam, lién két truc tiép voi cot nén c6 nhiu vu diém vé k¥ thuat va kinh té [8].



Hinh 1. San Uboot.
Nguyén tic tinh toan:

1. Xéac dinh céc thong s6 dau vao (khoang céach gitra cac cot, tai trong...), so bo kich
thude va vat liéu. Vi du thong sb6 san Uboot minh hoa trong Hinh 2.Trong d6 bupoot, Nuboot lan
luot 14 bé rong va chiéu cao hop Uboot; c,d 1an luot 14 chiéu day 16p bé tong phia trén va phia
dué6i san Uboot; t 12 bé rong cua dam chim chit 1.

Thép chiu lyc trén

Hoép Uboot - Beton Thép chéo

i t I
Thép chiu lyc dwéi
Hinh 2. Mat cét san Uboot
2. Su lam viéc cua san dua trén sy lam viéc ciia cac dam

chim chir I dan vudng goc vao nhau, xét sy 1am viéc caa dam I
c theo ting giai. Phan tich tiét dién:

Phan tich vung lam viéc cta cau kién (xem hinh Hinh 2 va Hinh
hl.:l.'ﬂl

3) va xac dinh cac thong sd hinh hoc cua tiét dién (mé men
quan tinh, mén men khang ubn...)[4,5]

d | = b.h _ hUboot'(b_t)3 (1)

b 12 12 ’

trong do: | — MOmen quén tinh chinh trung tam

.'l‘_

o

b — Khoang céch giita cac dam chim chir I
t — Chiéu day twong dwong dim chim chit I

4

huboot — Chiéu cao hop nhua Uboot

" I IR -
hy

h — Chiéu cao thyuc té cia san Uboot.
Hinh 3. Tiét dién quy dbi.



3. Tinh toan chiéu cao 1am viéc twong dwong khi quy doi cac dai dm chir I duoc tinh
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4. St dyng phan mém SAFE hodc SAP2000 dé phan tich (phan tir san khi vao sb liéu
phai 1a gid tri chiéu cao 1am viéc, néu str dung chiéu cao thyc ctia san Uboot phai trir di phan tiét
dién hop Uboot chiém chd).

5. Két qua phan tich dua ra nhimng gié trj img suét trong san, tir d6 dung dé thiét ké, cau

boi cong thic [6].

tao cot thép cho san.

San Panel 3D (xem Hinh 4): la cong nghé san nhe dugc cong ty trach nhiém hitu han 3D
nhap cong nghé cia Y (ndm 1995) va cong ty Thé ky mdi nhap cong nghé ciia Ao (ndm 2003)
g dung cho mdt s6 cong trinh & Viét Nam [2]. Tam két cau Panel 3D co ban 1a san phdm nhe,
duogc san xuét tir sit va mat xSp polysterene 1a ché pham cia ddu mo dugc phu bé tong. Khung
suon cua tdm két cau 1a nhimg soi thép tron nho sap xép trén mat xdp dugc dan 1an nhau két hop

voi bé tong bt lidu nho, cép phéi béng cat, d4, phun bao phu cd hai mat vdi do day xac dinh.
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Hinh 4. San Panel 3D.
Nguyén tic tinh todn: San Panel 3D dugc tinh todn lam viéc theo mot phuong, gac 1én két cau
chiu lyc cua nhip nha. Viéc bd tri vat liéu xa truc trung hoa, coi nhu phén 161 xép gitra khong
tham gia 1am viéc. Khi tinh toan thudng dung phuong phap quy doi tiét dién twong duong.
1. Cét dai san 1m, xac dinh céc thong s6 cla tAm san (nhip, cAu tao, tai trong...), minh
hoa trong Hinh 5 [7].
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Hinh 5. Quy ddi chiéu day san Panel 3D vé chidu day san twong duong.
Cac thong s6 tim Panel 3D: H 1a chiéu cao thuc té ban san Panel 3D; a, b 1an luot 1a chiéu day
16p bé tong trén va dudi ban san; T, D 1an luot 1a khoang cach tir mép trén va mép dudi san dén

truc mo men quan tinh chinh trung tdm. Cong thtrc tinh [4] cac gid tri T, D dugc
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2. Sir dung phan mém SAFE hodc SAP 2000 dé phan tich theo cac thong sé dau vao. Chu
y khai bao phuong lam viéc ctia tim san.

3. Két qua phén tich dua ra nhimg gia tri Ung suat trong san, tir 46 dung dé thiét ké lya
chon thong s6 dau vao dé san xuét tam Panel 3D trong nha may.

3. NOI DUNG
3.1. Phan tich vé mit cAu tao va vit liéu

CAu tao ctia cic san cong nghé déu duwa trén nguyén tic tdi vu hoa ving 1am viéc cua vat
lidu.

San Uboot: Uboot c¢6 ciu tao gom mot 16p thép trén, mot 16p thép dudi va & giita cac
khoang h¢ 1a cac thép gia cuong, minh hoa trong Hinh 6. Hop Uboot co6 ciu tao dic biét voi bon
chan hinh con va phuy kién lién két gitp tao ra mot hé théng ddm vudng goc nam gitra 16p san bé
tong trén va dudi. Cac chan con tao tiét dién phang, bé tong c6 thé chui lot va nang cao pham vi
anh huong cua dam dui.

C6 hai dang hop don va hop doi, giira cac hop con co cac phu kién lién két véi nhau theo
ca hai phuong vudng goéc. Trong lugng nhe, tinh co dong tao nén nhiéu mé dun da dang gitp
ngudi thiét ké co thé thay doi thong sd k¥ thuat phu hop véi tinh toan thiét ké va yéu cau kién
trac [8].

Khoang ho giita cac hop duogc bb tri thép gia cuong, qua trinh do bé tong sé lap day cac
khoang hé d6, cbt thép dugce két hop hoan toan véi bé tong tao thanh nhitng dam chim chir I

trong san tang kha nang chiu lyuc.



Hinh 6. Chi tiét Uboot hp don va hop déi.
San Panel 3D: Khung sudn cua tim két ciu duoc tao thanh ciu trac khong gian 3 chiéu

khuyéch tan bang nhitng soi thép tron nho sap xép trén mit ludi duge dan 13n nhau (200 duong
chéo trén 1m2) tao nén d6 clng ran, viing chic, 6n dinh va phat huy hét tinh ning chiu lyc bang
cac mdi han chinh xac, xem Hinh 7.

Dung bé tong ¢t lidu nho, cip phdi bang cat, d4, phun bao phi ca hai mit. Dic tinh cua
két cau do d6 s& dugc thay d6i, vi sau khi phu bé tong vao ca hai mat, két cau trd thanh mot tam
bé tong ¢t thép chiu luc 3 chiéu (ngang va thang dimg).
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Hinh 7. CAu tao tim san Panel 3D.

L&p phan cach polysterene trong tim két cau két hop véi hai 16p bé tong nang cao kha
nang cach am, cach nhiét cua vat li¢u.

Thép gia cuong giita hai thd cing 1am viéc xuyén qua 16p xOp Polystriren. Cot thép nay
phai dugc ma kém, khong co 16p bé tong bao v¢, anh hudng cua moi truong 16m, gay bong tréc
16p k€m ma va hién tugng dn mon cdt thép.

Giita mut x6p va hai khung thép ludn c6 khoang hé xac dinh dé bé tong chiém chd. Can
dam bao dung chiéu day thiét ké cta hai 16p bé tong trén va dudi 16p mut x6p.

3.2. Phan tich hiéu qua giam trong hrong bé tong va ham lwong cot thép

San Uboot: So sanh trong lugng cua san Uboot voi san bé tong ¢t thép truyén thong,
minh hoa trong Hinh 8. Trong bao cdo niy, xét mot 6 san dién hinh 8x8m, tai trong duoc lay
gidng nhau cho ca hai phuong an san. Theo phuong 4n san truyén théng c6 dam, 6 san dién hinh
duoc thiét ké gém dam chinh ¢6 kich thude 0,4x0,6m ; dim phu 0,3x0,5m ban san day 0,15m

[1].
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Hinh 8. Phuong 4n san truyén thong (trai) va san Uboot (phai) (don vi:mm).
Két qua phan tich khdi luong bé tong va ham luong thép cho & Bang 1 va Bang 2.



Bang 1. Khoi luong bé tong Bang 2. Ham lugng thép

X . A A- . Ty 1¢ giam
PR The tich | Khoi lugng | Ty 1€ PR Khéi lugng thép )
Cau kién mm?) | (kgim?) (%) Cau kién (kg/m?) thép
0
San bé téng San bé téng
Aoz 0.25 625 100 sz 26.1 100
truyén thong truyén thong
San Uboot San Uboot
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Hinh 9. Biéu db thé hién su chénh léch trong lugng bé tong(trai) va ham luong thép (phai).

Nhdn xét: Két qua phan tich trong Hinh 9, véi thong s6 dau vao cho cac phwong an 13 nhu nhau
thi két qua giam trong luong bé tong ciia san Uboot 1a 70% va giam ham luong cdt thép 1a 87%
ma van thoa min diéu kién chiu luc. Gia tri giam trong lugng, ham luong nay sé& thay déi theo
nhip va tai trong tac dung lén cong trinh. V61 nhitng nha nhip 16n, tai trong 16n thi gia tri giam
trong lugng, ham luong s€ cang bé. Do dé thuong chon phuong &4n san nhe lam phuong 4n cho
nhiing cong trinh nhip 16n.

San Panel 3D: Cong nghé san Panel 3D thudng duoc dp dung két hop véi hé thong tam
tuong Panel 3D tao ra dong nhat vé vat liéu va bién phap thi cong. Vi vay khi xét dén tiéu chi
hidu qua, ta xét san Panel 3D trong tong thé phuong an két cdu tdm san két hop tim tuong. Trong
luong trung binh san sau khi da trat hoan thién khoang 130 — 200kg/ m? Khi san két hop v6i tim
tuong Panel 3D, tinh trung binh tai trong tac dung 1€n mdot m? san (ca tinh tai 1an hoat tai sir
dung) thi khi dung vat liéu gach nung va bé tong cbt thép ning gip 1,7 dén 2,6 1an so v6i san
tuong 3D.

Dung tdm Panel 3D cho cic cong trinh cao ¢ thé giam dugc tai trong dong dat (khoang
30 — 40%), giam tai trong dong cua gio.

Giam tai trong truyén xudng mong khoang 2 1an. Nhu vay khi xdy dung cac cong trinh
cao tang, co thé giam chi phi cho nhiing bién phap mong phtrc tap, va ton kém: moéng coc ly tim,
mong coc khoan nhdi... Chi phi méng uée tinh cia mot cong trinh 25 — 30% thi st dung cong
nghé Panel 3D c¢6 thé giam dugc 10% chi phi cong trinh [2].



Nhdn xét: Str dung tAm san Panel 3D giam duogc tiét dién cua cot, dam, giam chi phi thép cho h¢
chiu lyc do giam tai trong dimg cia san, ap dung cho nhitng cong trinh nha cao ting va cong

trinh xay trén nén dia chat yeu.

3.3. Phan tich kha ning chiu lwc va khong gian kién tric ciia san nhe so véi san truyén

th(“')ng

San Uboot: Nho vao hiéu qua giam chiéu cao ciia san nhe ma cong trinh c6 thé ting sb
tang chtc nang.

Viéc gidm trong lugng ban than két cdu cho phép két cau sur dung san phfmg vuot dugc
nhip 16n. Nhip 16n nhat ma san nhe c6 thé dat duoc 1a 20m.

San phang khong dam thuan tién cho viéc bd tri hé théng ky thuat, kién trac thong
thoang.

Giam tai trong dimg xudng mong va tai trong gié, dong dat.

Linh dong trong van dé giat cap san bang cach sir dung cac modun hop Uboot khac nhau.

Lién két giir cot va san can duoc xem xét tinh toan cu thé, can ciu tao dam bo khi nhip
nha lon.

San Panel 3D: Qua cac két qua thi nghiém ciia EVG (cong ty thé ky méi) cling nhu cac
két qua thi nghiém ctia nhdm nghién ciru tién hanh tai Phong thi nghiém cong trinh Truong Dai
hoc Xay dung Ha Noi déu cho théy kha nang chiu lyc cao cua tam tuong 3D (két qua nén tam
tuong 2,4m, rong 1m, day 12cm, bé tong day 3+3cm dat tai trong gy nit 70 tén, tai trong pha
hoai 110 tin). Véi sirc chiu tai nhu vay thi khi xay dung nha hé tuong cao dén 7 — 8 ting van
khong can dung dén két cau khung [3].

Do kha ning lién khéi va tim c6 do cing 16n nén kha ning chiu tai trong ngang ctia nha
rat cao (theo cac thir nghiém ctia Hoa Ky chiu dugc dong dit 1én 7 do Richter, gid bio trén
300km/gid). Tai bang Florida, tinh Homestead, tran bao Andrew ndm 1991 véi gid 16¢ hon
300km/gid da lam sap 100% nha cua ctia dan ching xay dung bang cac loai vat liéu c¢6 dién, duy
chi c6 ngdi nha do chuong trinh nhin dao Habitat ciia cuu Tong théng Jimmy Carter dugc xdy

dung bang Panel 3D thi van dtng viing.
3.4. Phan tich bi¢n phap thi cong kém theo cong ngh¢ san nhe so véi san truyén thong

San Uboot: Giam toan bo hé théng cdp pha dam chinh va diam phu. Thi cong don gian
hon, nhanh hon do chi 1ip dung va ciu tao cp pha cho san phang so véi thi cong san c6 dam

V6i uu thé 1 giam dugc lugng thép ding trong san nho vao viée giam tai trong ban than
clia san nén cong tac lap dat c6t thép ciing tiét kidém thoi gian va nhan luc.

Cong nghé thi cong Uboot 1a cong nghé thi cong don gian, nhanh gon va 6n dinh. Sau khi

lap dit thép 16p dudi, hé théng Uboot véi trong luong nhe duoc van chuyén thang ding va bd tri



lap dat trén mat bang san bang thu céng. Thoi gian lip dit hop 1a 0,05h/m? va bé tri thi cong
cudn chiéu (rai Uboot dén dau lap dat thép trén dén day) thi thoi gian ldp dung Uboot hoan toan
khong anh huong dén tién do thi cong san. Viéc ¢b dinh vi tri cic Uboot ciing nhanh chong bang
cac phu ki¢n (spacer joint).

Uboot duoc ciu tao boi loai nhua dic biét duoc tinh toan hoan toan chiu dugc tai trong
ban than ciia bé tong, tai trong trong qua trinh thi cong nén hop khong bi dap v, dam bao chat
lwong thi cong theo dung tiéu chudn thiét ké. (sirc chiu tai hon 150kg).Uboot duge ciu tao dé dé
dang xép dit va van chuyén, khong tén mit bang dé b tri kho luu tri.

Vi 1a cong nghé d6 bé tong toan khbi nén giam thiéu viéc cau lap cdu kién, s dung cac
thép moc cau, cac thép gia cudng vat lidu lam rdng, thép gia cudng khi cau lap.

Dic biét san Uboot 1a cong nghé gdm nhiéu dam chir I chim trong san dam bao sy lam
viéc cua san khi truyén tai trong ngang cho céc cAu kién chju lyc, ma van thi cong nhanh gon
thuén tién, khong yéu cAu nhan lyc cao va phuc tap, dé dang kiém soat chat luong theo ti€u
chuan thi cong ctia Viét Nam hién hanh.

San Panel 3D: Thi cong nhanh nho 4p dung cong nghé lap ghép va cong nghé phun bé
tong c6t min & 16p dudi va d6 bé tong cbt min toan khdi & 16p trén san. Viéc phun bé tong doi
hoi may moc chuyén dung kém theo va yéu cu k¥ thuat, an toan lao dong khi phun [6]. Pong
thoi chat luong bé tong cdt min ciing phai duoc kiém tra ki dé phu hop véi loai may phun bé
tong.

Khong doi héi cac phuong tién thi cong 16n, khong tén nhidu cong lip dung dan gido cop
pha.

Giam chi phi van chuyén (khi xdy nha viing cao, hai d4o, nha trong ngs...).

Panel 3D duoc san xuat va van chuyén theo timg tim, theo tirng mé dun 16n, can c6 kho
va san bai du rong dé chira va bao quan.

3.5. Phén tich pham vi 4p dung va diéu ki¢n han ché ciia cac cong nghé san nhe

San Uboot: Ap dung cho nhiing cong trinh c6 khong gian md, kién tric thong thoang va
dé dang thay ddi cong ning trong qua trinh st dung nhu: bénh vién, phong hoi hop, trung tim
héi nghi. ..

Ap dung cho cic cong trinh yéu cau cach am, cach nhiét tot.

Han ché trong vi¢c xur ly nhiing khu vuc c6 tng suét cuc bo: tai trong cong trinh truyén
san qua cdt va xuéng mong. Tai vi tri lién két san vé6i cot s& xuit hién ung suét cuc bo 1én. Viée
xdy tuong ngan trén san phing ciing gay ra nhiing ving tng suit cuc bd trén san.Vi tri lién két

giita san véi cot, cin duoc tinh toan va ciu tao cbt thép chi tiét, dam bao quy trinh tinh toan.



Can tién hanh nghién ctru va tinh toan chi tiét cdu tao cho vung cé tng suét cuc bo nay.
C6 thé ap dung nhiing 1y thuyét tinh toan theo mo hinh chéng — giang két hop vai két qua phan
tich noi lyc bang cac phan mém phan tir hiru han

San Panel 3D: Ap dung cho nhiing céng trinh can khong gian 16n, cac cong trinh c6 mod
dun giéng nhau: trudng hoc, nha & tap thé, nha chung cu, nha & cho nguoi thu nhap thp, nha &
x4 hoi...

St dung cong nghé san tudong Panel 3D trong viéc giam tai trong truyén xudng mong dbi
v6i khu vuc xay dung c6 nén dia chit yéu.

Dung san Panel 3D dé cai tao nha dan dung, coi ndi, ning ting ting khong gian va cong
nang st dung ma khong can gia ¢b nén mong.

Han ché khi thi cong xdy dung nha lién ké&: Viéc bom, phun 16p bé tong c6t min 1én tim
Panel 3D cén c6 nhiing khoang khong gian nhit dinh, d6i voi nha lién ké, khong gian bi bo hep
kho dua may moc vao dé thao tac phun, bom bé tong.

Han ché xur Iy chéng thim d6i v&i khu vé sinh, viéc dung san Panel 3D cho khu vé sinh
can tuan tha quy trinh thi cong chat chg.

Cén c6 nhimg huéng nghién ciru mdi cho cong nghé, cai tién may bom bé tong co thé
dua bé tong vao nhiing khong gian bo hep.

Chon phuong 4n san pht hop khi thi cong san khu vé sinh: tron phy gia chéng tham nang
cao chét luong ctia bé tong. Xir Iy chong tham goc tiép giap gitra san tudng bang cach thay thé

Panel 3D bang san truyén thong hodc vt liéu c6 tinh chdng tham cao khac.
4. KET LUAN

Cong nghé san nhe Uboot va Panel 3D la nhitng cong ngh¢ mdi, 4p dung cho céc cong
trinh vurot nhip 16p, chiu tai trong ngang 16n. Day 1a nhiing cong nghé c6 cau tao cac 16p vat liéu
dua trén nguyén tac t6i uu hoa vung lam vi¢e cua vat li¢u, b tri vat liéu chiu luc ra xa truc trung
hoa. Dic biét, san Uboot ¢ ciu tao gom nhitng dam chit I chim trong san lam ting kha nang
chiu lyc va vuot nhip cho san. Hién nay, cong ngh¢ san nhe Uboot va Panel 3D da va dang la
nhitng giai phap mang lai hiéu qua kinh té, khong gian kién tric va thoi gian thi cong cua céc
cong trinh dan dung. Trong tuong lai, huéng phat trién cua san Uboot 1a ap dung cho nhimng
cong trinh cao tang, can khong gian rong 16n. San Panel 3D phat trién va mang lai hiéu qua kinh
té cho nhirg cong trinh c6 khong gian kién trac theo nhitng mé dun nhét dinh, dong déu. San
Uboot va Panel 3D dang ngay cang dugc hoan thién va ap dung giup cho nguoi thiét ké co
nhitng lya chon phuong 4n két ciu thich hop cho timg cong trinh cu thé, phat huy dugc hét vu

diém cua hai loai cong nghé san nhe nay.
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