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KHOA HOC & CONG NGHE

Kinh nghiém quan ly

hé thong khong gian xanh dé thi du lich

0 mot s6 nuorc trén thé gioi

Experiences in management of green space system in some tourism urban areas in some

countries around the world

Tom tat

Trong cac dé thi du lich, hé thong khéng gian xanh la
mot bd phan quan trong trong ciu tric dé thi. Trong
nhirng nim qua, cdng tic quin ly hé thong khong gian
xanh dé6 thi du lich da dwgc nhiéu quéc gia rat quan tam.
Quan ly hé thong khong gian xanh do thi la quéan ly nha
nuéce doi voi cac linh vue quan ly quy hoach, quan ly diu
tu phat trién, xay dung va quaén ly khai thac, sir dung hé
théng khéng gian xanh.

Quin ly h¢ thong khéng gian xanh & cic dé thi n6i chung
va d6 thi du lich néi riéng 13 mét vin dé khoa hoc 16n
dang rat can dwoc nghién ciru, l1am roé aé ap dung trong
thuc tién. Thong qua nghién ciru cong tac quan ly hé
théng khéng gian xanh tai mét sé dé thi trén thé gidi, tac
gia tong két nhirng bai hoc Kinh nghiém thuc tién dé gop
phan nang cao hiéu qua trong cong tac quan ly hé thong
khong gian xanh tai cac do thi du lich & nudérc ta.

Tir khoda: Qudn ly, khong gian xanh, do thi, do thi du lich

Abstract

In tourist urban areas, green space system is an important
part of urban structure. Over the last few years, the
management of green space system of tourist urban areas
has been concerned in many countries. The management is
government owned in the fields of planning, development
investment, construction and utilization of green space
system.

Management of green space system in urban areas generally
and in tourist urban areas particularly is a great scientific
issue that needs to be studied and clarified for practical
application. Through researching the management system

of green space in some cities around the world, the author
summarizes practical lessons in order to improve the
effectiveness of green space management in the tourist urban
areas in Vietnam.

Keywords: Management, green space, urban areas, tourist urban
areas

ThS. Lwong Tién Diing

B¢ mon Quy hoach ving, Khoa Quy hoach do thi va néng thon
DT: 0913535319

Email: tommiuchitop@gmail.com
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ThS. Lwong Tién Ding

1. Dinh nghia vé hé théng khéng gian
xanh dé thi

Qua nghién ctru mot sb tai liéu clia nwéc
ngoai va Viét Nam c6 thé rat ra mot sé khai
niém va dinh nghia vé hé thdng khéng gian
xanh db thi nhw sau:

Khéng gian xanh la toan bé khéng gian
trbng d6 thi dwoc phd bdi cay xanh, mét
nuwéc thoang, khdng phu thude vao ché do
s& hiru, cé ngudn goc tr hé sinh thai tw
nhién hoac ban tw nhién chuyen doi thanh
khong gian d6 thi c6 co sé& ha tang kinh té
- xa hdi va ky thuat phu hep; dwoc phan b6
theo céac cép khong gian dé thj trong mot hé
thdng lanh thé xac dinh, trong d6 dién ra cac
hoat dong thwong xuyén cla céac loai sinh
vat va con ngudi. Khdng gian xanh gilr vai
tro 1a “la phdi” cta do thi.

Hé théng khong gian xanh la mét bd
phéan cAu thanh khéng gian dé thij; N6 khéng
phu thudc vao ché do s& hiu, dwoc che
pht béi cay xanh va mat nwéc thoang céd
quan hé chat ché v&i nhau trong hé théng
Ianh thé @6 thi xac dinh, bao gdm khéng
gian xanh tw nhién, khéng gian xanh ban
tw nhién (khéng gian xanh san xuét - kinh
doanh), khéng gian xanh nhan tao db thi va
khu dan cw nong thén, dwoc chuyén dbi tir
cac hé sinh thai tw nhién hoac ban tw nhién
thanh khéng gian d6 thi, trong d6 dién ra cac
hoat dong hang ngay clia con ngudi.

Khdng gian xanh ty nhién la mdt bd phan
c4u thanh khong gian xanh dé thj dwgc che
phu b&i cay xanh, mat nwédc thién nhién nhw
rieng phong hd, nui dbi, mat nuwéc tw nhién
(bién, séng, subi hd) va rirng dac dung
(cong vién rirvng va cac khu bao tén thién
nhién, cac khu di tich, danh théng) do thién
nhién tao Iap, trong d6 dién ra cac hoat déng
clia dong vat va con nguoi.

Khoéng gian xanh san xuét kinh doanh 1a
mét bo phan cau thanh hé théng khong gian
xanh d6 thj dwoc che phu béi cay trong mat
nwéc duwoc tao ra tir cac hoat déng san xuét
ndng nghiép, 1dm nghiép, chan nudi va nudi
tréng thuy, hai san ctia con nguoi.

Khéng gian xanh nhan tao d6 thi, khu
dan cw néng thén 1a khong gian tréng céu
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Hinh 1. Sc d6 quy hoach hé thong khong gian xanh thanh phé Cén Minh, Trung Qudc

Nguon: Turenscape, Kunming Greenways

thanh hé thdng khong gian xanh dé thi bao gdm céng
vién, vion hoa, cady xanh, mat nwdc do con nguwdi xay
dwng nén va dwoc s dung cong cong, chuyén dung,
ho&c han ché, trong d6 dién ra cac hoat dong ctia con
nguwoi.

2. Chirc nang cua hé théng khéng gian xanh déi véi
cac do thi du lich

Trong cac d6 thi du lich, hé théng khoéng gian xanh la
mot bd phan quan trong tao nén co cdu quy hoach d6 thi.
Hé théng khong gian xanh 1a mét trong nhirng yéu t6 rat
quan trong dam bao sw phat trién bén virng clta dd thi
du lich bi vi n6 khéng chi cé gia tri vé mat bao vé moi
trwdng sinh thai, cai thién vi khi hau ma con gép phan
nang cao gia tri thAm my dé thi, tao nén ban séc riéng cho
trng do thi.

Hé théng khong gian xanh & ngudn tai nguyén quy
gia dwoc thién nhién ban tdng cho méi dia phwong, nd
gop phan tao nén cac gia tri lich su van hoa, nhan van va
la nguon tai nguyén du lich dac séc clia cac d6 thi du lich.
Théng qua viéc dau tw phat trién, hé thdng khong gian
xanh sé& gop phan thuc day sw phat trién kinh té, xa hoi
mot cach hiéu qua va bén virng.

Trong céac db thi du lich, hdu hét cac hoat dong du lich
nghi duwdng dwoc gan bo véi moi trweng thién nhién. O
do, cac khu vic cay xanh, mat nwéc duwoc gén két voi
nhau mét cach chat ché theo dinh hwéng théng nhat vé td
chire khéng gian phuc vu cho viéc khai thac du lich. Ngoai
ra, hé théng khoéng gian xanh con 1a phwong tién dé thu
cdm thAm my d6 thi, nh& d6 ngudi dan va du khach co
thé gan b6 hon véi cude séng ctia d6 thi du lich.

3. Kinh nghiém quan ly hé thong khong gian xanh &
mot so nwéc trén the gidi

3.1. V@ quén ly quy hoach hé théng khéng gian xanh

Quy hoach 1a co s& dé quan ly khéng gian xanh d6
thi du lich, vay nén tw thé ky 19, y twéng vé thanh phd
vuon trong “Garden Cities of Tomorrow” nam 1898 cua
Ebenezer Howard duoc hinh thanh va dwoc nhiéu nuwdc
hwéng ng ap dung trong quy hoach dé thi. D&n nay
cung vé&i sy phat trién ctia khoa hoc ky thuat trong xu
hwéng toan cau héa, nhirng mé hinh d6 thi bén virng nhw
Eco city, Eco2 city, D6 thi xanh, D6 thi moi trwdng, DO thi
thong minh... da dwgc ap dung va tré thanh muc dich,
tiéu chi trong quy hoach phat trién bén viing céac do thj.
Cac kinh nghiém thuc tién trong céng tac quan ly dé thi tai
mot sb d6 thi du lich tiéu bidu trén thé gii da chira “Tw
twdng phat trién bén virng” 1a kim chi nam trong cong tac
quy hoach hé théng khéng gian xanh.

Vé quan diém, c6 thé rat ra mot sb bai hoc bd ich
sau: (i) T6 chirc va lién két ddng bo gitra cac chinh quyén
dia phwong; (ii) Quan ly va diéu phbi cac hoat déng cla
cac don vi chuyén mén vé khoéng gian xanh; (iii) Gido
duc, tuyén truyén cho cC)ng dodng va dan cu; (iv) Sang tao
nghién ctru va phat trién, trong do6 wu tién lam r6 chire
nang, nhiém vu quyén han ctia chinh quyén dia phwong
cac cap gém: Vung, tinh va sw phdi hop glwa cac chinh
quyén thanh phd. Cac nhiém vu chu yéu clia quy hoach
hé théng khéng gian xanh dé thi gém: (i) Gilr gin va phat
huy gia tri cac khéng gian xanh tw nhién, khéng gian
xanh ban tw nhién; (i) Quan ly chat ché va nang cao chét
lwong phuc vu cac loai khéng gian xanh nhan tao; (iii) Xac

$0 25 - 207 5



Lo : .
Hinh 2: So d6 quy hoach hé thong khong gian xanh Singapore dén nam 2050
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dinh cac chi tiéu co ban nhw: mat d¢ s dung cac thira
dat, 16 dat; ty 1& do6 che phl xanh dé kiém soat sw phat
trién khong gian xanh han ché do cac té chirc, ca nhan
tw quan.

Trong quy hoach dd thi, hé théng khéng gian xanh
da dwoc té chirc mot cach hoan thién tir hé khung thién
nhién cla ving dén dé thi, tao thanh mét thé théng nhét,
ddng bo va lién tuc gdbm: Rirng, ddng rudng, vanh dai
xanh, hanh lang xanh dén cac cong vién, vuén hoa trong
dd thi. Trén co s& quy hoach hé thdng khéng gian xanh,
cong tac kiém soat phat trién hé théng khéng gian xanh
théng qua cac cdng cu nhw gidy phép hanh chinh, GIS,
vién tham da giup cho viéc bao ton va phat trién hé théng
khéng gian xanh dién ra theo quy hoach. Kinh nghiém
nay da dwoc kiém ching trong coéng tac quy hoach
hé théng khong gian xanh tai cac thanh phdé Cén Minh
(Trung Quéc), Kyoto (Nhat Ban), Lyon (Phap), Singapore,
Canberra, Sydney (Australia) va la nhirng minh chirng
cho cbng tac nay.

3.2. Vé quan ly d&u tw phét trién va xay dung hé théng
khéng gian xanh

Dé quan ly phat trién hé théng khong gian xanh, Chinh
quyén cac do thi da xay dwng cac ké hoach va chuong
trinh dau tw phat trién hé théng khong gian xanh, trén co
s& gan nhitng quan diém, muc tiéu phat trién hé thdng
khéng gian xanh d6 thi, phi hgp véi chién lwgc phat trién
khong gian xanh quéc gia, quy hoach viing, quy hoach
cép tinh va quy hoach d6 thi, dwa vao d6 chinh quyén
cac thanh phd da ap dung mot sb bién phap phat trién hé
thdng khong gian xanh: (i) Gan két gitra chién lwgc phat
trién cda thanh phd véi chién lwgc va chinh sach quéc
gia vé khong gian xanh; (i) Théng ké va phan loai khéng
gian xanh dé c6 nhirng giai phap quan ly thich hop; (iii)
DPanh gia ty 1& phan bb sb lwgng cac khéng gian xanh;
(iv) Pua ra cac chi dan déi véi cong déng trong quan ly
khong gian xanh.

=l

Mét nguyén tdc ma nhiéu quéc gia ap dung la viéc dau
tw phat trién va xay dwng khéng gian xanh phai gan lién
véi moi trwdng, cadnh quan va hé sinh thai. Tai thanh phd
Curitiba, hé thdng khong gian xanh dwgc phat trién va mé
rong la sw két hop gitra phong chdng 10 véi bao ton va
cai thién chét lwogng méi trwdng. Thay vi sir dung cac két
clu bé téng cbt thép, chinh quyén dd thi da st dung hé
théng khong gian xanh nhw mét hé théng tiéu thoat nwdc
tw nhién. Cac khu virc ven bd séng dwoc bién thanh cong
vién va cac hd diéu hoa, nhd vay dién tich khong gian
xanh dwgc mé rong va cac hé sinh thai dwgc duy tri. Déi
véi cac khu vue bi nguwdi dan chiém dung, thanh phé da
thu hdi dét va tai dinh cw, déng thoi st dung quy dat d6
dé xay dwng codng vién. Khéng gian xanh ban tw nhién
déu dwoc cac thanh phd chi trong. Thi du nhw tai thanh
phd Milan, hé théng canh tac néng nghiép dugc td chirc
thanh cac khu vuc, gdm: (i) Cac khu vuc truyén théng;
(ii) Khu vire néng nghiép sinh thai; (iii) Cac khu céng vién
ndng nghiép va ndng nghiép du lich. Ngoai ra khdng gian
xanh tw nhién, cac khu bao tén dwoc chu trong béo vé,
gin gitr va phat trién.

Trong quan ly dAu tw phat trién va xay dung hé théng
khéng gian xanh dé thi, cac td chire phi chinh pha (NGO),
céc tap doan kinh té ciing gil vai trd quan trong. Vi du &
khu vyc sbng Besos va Llobregat, noi dwgc quy dinh la
khu vic bdo vé va phat trién khong gian xanh ty nhién
cla Bareclon, viéc quan ly da dwgc giao cho hai tap doan
kinh té. Cac tap doan nay da lap quy hoach, ké hoach
va quan ly khu vire hai bén bo sdng va cung voi “Habitat
Urban” da dwa ra ké hoach “quy hoach co s& ha tang
xanh va da dang sinh hoc” (Green Infrastructure and
Biodiversity Plan). K&t qua ma ké hoach nay dem lai da
dap &ng cac yéu cau bao vé mdi trwdng va an sinh xa
hoi, ddng théi bao tdn, tai pha xanh va thiét 1ap hé théng
khéng gian xanh dé thj hoan chinh. Trén co s& quy hoach
duwoc duyét, chinh quyén da thu hat vén dau tw tir nhiéu
thanh phan xa hoi, nh& vay cac chi phi quan ly khdng
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Hinh 3: Toan canh thanh ph6 Oxford trong hé thong khong gian xanh.

Nguo6n: Postermaps,Oxford map and guide

gian xanh dwoc chia sé. Chinh quyén thanh phé rat coi
trong sy tham gia ctia cong déng trong viéc ting dién
tich khéng gian xanh. Co quan quan ly khdng gian xanh
cta thanh phd cé bién phap thu hit sw tham gia cia cac
t& chirc phi chinh pha, doanh nghiép va céng ddng ciing
nhw ngwoi dan dé tai phat trién nhiéu khu vire khong gian
xanh, déng thoi tham gia quan ly, bao tri khai thac va st
dung khdéng gian xanh.

Cac cong trinh xay dwng déu dwa ra nhivng quy dinh
chat ché d& dam bao khong gian cay xanh, canh quan
chung. DBéi véi cay xanh han ché, chinh quyén Curitiba
da khuyén khich cac gia dinh, t& chic, cad nhan giam
mat do xay dwng, thay vao dé la sé dwoc thudng vé hé
sb st dung dat hodc giam thué, qua dé da ddi sw phat
trién khong gian xanh bang quyén phat trién dwa trén cac
nguyén téc cua thi trudng.

3.3. V@ quén ly khai thac va st dung

Tai Nhat Ban, d6 thi c6 Kyoto hay cac thanh phd
Tokyo, Kobe, Fukushima... d& c6 nhiéu thanh céng trong
quan ly khai thac hé théng khong gian xanh, nhé vay da
mang lai mdt ngudn loi vé kinh té, sinh thai va méi trudng
khong hé thua kém cac nganh cong nghiép hién dai, déng
gop to Ién cho nén kinh té.

Déi v&i khéng gian xanh, chi phi dé duy tu, cham séc
la r4t I&n nén viéc huy déng cac thanh phan trong céng
ddng cling chia sé la rat quan trong. Tai thanh phé Lyon,
viéc quan ly khai thac st dung da dwoc chinh quyén va
coéng ddng dan cw phéi hop rét chat ché, hop ly. Co cau
vbn duy tu, bao duwéng khong gian xanh thanh phé da
duwoc tao 1ap bdi 40% do cdng dong Lyon déng gép; 40%
do tinh déng gép; 20% do cac thanh phd déng gép. Déi
v6i tirng loai cay xanh, cong déng Lyon va cac thanh phd
da quy dinh rd quy trinh ky thuat va mé hinh quan ly. Vi
du vé td chirc quan ly cay xanh dwdng phd, quy trinh dwa
trén 4 ndi dung: (i) Khao sat; (ii) Céng cu hd tro quan ly;
(iii) Céng cu hd tro sang tao; (iv) Khao sat va danh gia

chat lugng. Ngoai ra, thanh phé da ban hanh quy dinh
béo vé va trong cay xanh dwong pho, cam nang ky thuat
trong cay...

O cac thanh phé tién tién, d& nhiém vu quan ly khai
thac va st dung hé thdng khoéng gian xanh véi viéc quan
ly hd so dia chinh, quan ly d4t dai va cay xanh, mat nwéc
mdt cach hiru hiéu thi cac céng cu cdng nghé tién bo da
dwoc sir dung mot cach rat triét dé nhw GIS, vién tham...

Theo kinh nghiém & Curitiba, do dién tich khéng gian
xanh mé& rong nén kinh phi cham séc gap kho khan, chinh
quyén thanh phd da khéng thué cat cd ma tha clru vao
cac cong vién an ¢d, qua dé cé thé cung cép phan bon tw
nhién, giam dwoc 80% chi phi duy tu bdo dwéng.

'3.4. Vé t6 chirc bo may nha nuéc trong quan Iy hé
thong khéng gian xanh

Mot sb nuwéc phat trién & Chau Au, My va Trung Quéc
da ap dung mo hinh quan ly khéng gian xanh dé thj do mét
co quan hanh chinh chuyén trach hay mét td chirc dac thu
thay mét chinh quyén thuc hién chirc nidng quan ly nha
nwédc nhw phong quén ly khong gian xanh & thanh phd
Lyon, tap doan hoac té chirc phi chinh phi & Barcelona
(Tay Ban Nha), Milan (ltalia)... va hoat d6ng mot cach rat
¢6 hiéu qua. Co quan nay do chinh phi quy dinh, c6 thé
la mét co quan lién nganh hay la mét doanh nghiép nha
nwéc hoat ddng theo ché do cbng ich tuy thudc theo tinh
chéat, quy mé, dinh hwéng phat trién ctia khéng gian xanh
nham don gidn hoa cac tha tuc hanh chinh va thu hut hiéu
qua cac ngudn vén dau tw. Viéc dau tw xay dwng khong
gian xanh db thi cé thé do doanh nghiép trong nwéc hodc
phdi hop véi cac doanh nghiép nwéc ngoai. Vi thé, quan
ly hé théng khéng gian xanh phai dwoc diéu chinh bang
luat. Sy thanh cong clia céac dd thi do 1a nhd vao hé thdng
van ban quy pham phap luat cung v&i bd may thi hanh
phap luat nghiém tdc, nhe vay viéc dau tw phat trién va
xay dwng dwoc trién khai nhanh va dit diém theo ding
ké hoach, quy hoach dwoc duyét. Ddi véi cac d6 thi du
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lich, d&c biét 1a viec quan ly bao ton di san dé thi & cac
thanh phd, cac bién phap kiém soat phat trién cac khu
vuc danh thang da dwoc nhiéu qudc gia thyc hién mot
cach nghiém ngat. Nang cao nang lwc cac phong chuyén
mon la mét nhiém vu quan trong dé ting cudng cong
tdc quan ly khong gian xanh, trong d6 Phong cay xanh
cla thanh phé da thwc hién cac chirc nang, nhiém vu:
(i) Tham gia xay dwng chinh sach vé phat trién do thi; (ii)
Theo déi cac dy an quy hoach d6 thi nham dam bao chét
Ilwong canh quan, cay xanh cda dy an; (i) Quan ly khong
gian xanh; (iv) Nghién ctru phat trién kj thuat va gido duc
truyén théng cho ngwoi dan vé khéng gian xanh, canh
quan nhu trweng hop cla thanh phé Lyon (Phap)

3.5. V& vai tro va sw tham gia ctia cdng dong, dén cur.

O cac nwéc, nhan thire cla chinh quyén va nguoi
dan vé vai tro, tm quan trong ctia hé théng khong gian
xanh d6 thi rat rd rang, tr d6 ho da ciing chung tay dé tao
dwng nén mot méi trworng dinh cw tdt nhat cho ngudi dan.
Theo d6, sw quan ly va phdi hop chat ché gitra co quan
nha nwéc, khdi tw nhan, cong ddng va dan cuw dwoc thuwe
hién hwéng t¢i mét muc dich chung trong khai thac st
dung tét cac ngudn lwc nham: (i) Nang cao chét lwong va
hiéu qua dau tu; (i) Dam bao tét sw phat trién bén virng;
(iii) Cung cAp moét cach day du nhat cac dich vu co ban
ctia hé théng ha tAng dap (r‘ng moi nhu ciu ngay cang
cao clia nguwdi dan; (iv) Cai thién chat lwong sbng cua
ngudi dan.

& mot sb6 nwée, cac do thi du lich da duwoc nha nudc
quan tdm dau tu tao nén nhirng thanh phé mai trwéng,
dd thi sinh thai va dé thi xanh cap nhat véi xu thé cla
thoi dai. Chién lwoc, chinh sach phat trién hé thdng
khong gian xanh cta Singapore gan lién véi viéc kich
hoat sw yéu thich va dam mé mang xanh clia cong déng.
Singapore d& ddy manh mé hinh dau tw PPP (public,
private, people) va nhiéu giai phap sang tao khac nhu:
xay dwng quy thanh phé vuén; Chuwong trinh tinh nguyén
xanh, xay dwng cac nhém cong déng, trudng hoc, doanh
nghiép va cac cong ty gan két chat ché véi cac trung tam
sinh thai va mang xanh cda nha nwéc.
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Tich hgp khong gian kién truc ngam
vai cau truc do thi hien hiiu

Integrating the underground architectural spaces in the existing urban structure

Tom tat

Trong qua trinh quy hoach va thiét ké cac cong
trinh ngam, van dé ddc biét quan trong can chd
y latao 1dp méi truong dé chiu va lanh manh cho
stic khoé cho ¢a cot trén va dudi mat dat. Nhing
khdng gian thiét ké tich hop va c6 chét lugng cao
¢6 thé gia tang miic d0 tién nghi cdia con nqudi
trong khong gian ngam. Mat khac, quy hoach
hiéu qua viéc khai thac khdng gian ngdm c6 thé
dong gop cho viéc tao dung cac do thi bén viing
va song dong.

Vén dé tich hop khdng gian kién tric ngam dugc
xem xét trén bon phuang dién la chic nang,
khong gian, tam nhin va gid tri tinh than.

Tirkhod: Khong gian kién trdc ngam, tich hgp, chic nang,

tam nhin, tinh than

Abstract

During the period of planning and design of
underground structures, the significance is to
create a pleasant and healthy environment in

both aboveground and underground. Integrated
and high-quality design spaces can increase
human comforts in the underground. On the
other hand, efficient utilization of underground
spaces can contribute to the creation of
sustainable and vibrant cities.

The problem of integrating the underground
architectural space is researched on four
dimensions: function, space, vision, and spiritual
values.

Keywords: underground architectural space, integration,

vision and spirit

TS. Vii An Khdanh

Phong KHCN, Khoa Kién tric

DT 0913.316.455

Email: vuankhanh2010@gmail.com

TS. Vi An Khanh

1. M& dau

Cac cong trinh ngdm duéi mat d4t mét phan hay toan bd da tré thanh mét xu
hwéng trong kién tric toan cau. Bong lwc cho viéc xay dwng cac cong trinh ngdm
r4t khac nhau, thwéng thay nhat bat ngudn tir nhu ciu cong néng, tir sw khan hiém
dét dai co gia tri trong khu virc d6 thi xay dwng day déc, cho cac nhu cau ha tang
ky thuat... Trong giai doan vira qua, dong lwc xay dwng da tiép can véi quan niém
vé& tinh bén vung va yéu cau bao tdn nhirng ngudn tai nguyén thién nhién cung nhu
v&i quan diém nang cao hiéu qua st dung nang lwgng. Nhirng vi du tiéu biéu vé
céng trinh xay dwng ngadm dwdi mét dat thé ky hai mwoi va kién tric dwong dai trén
khap thé gi&i da tré nén rat sinh déng va la nhirng yéu t6 ndi trdi trong phat trién do
thi. Nhiéu cbng trinh ngdm da dwoc xay dung sau dudi long dat trong khu vuc 16i
doé th| vbn da phat trién day d&c. Phat trién kién tric ngdm dwdi mét dat la giai phap
tat yéu trong khi phat trlen lién tuc hé thong ha tAng ky thuat thiét yéu, cac tuyén
giao théng, tau dién ngdm, dwérng ngdm va nhirng cong trinh khac nhw cac trung
tam thwong mai, phong trwng bay, thw vién, trung tdm khoa hoc, trwéng hoc...

Ngay nay, qua trinh dé thi hoa bung nd va tap trung nhanh chéng 1a van dé toan
cau. Dbi véi nhidu do thi cé mat dd cw trd cao, quy hoach khéng gian ngam tré
thanh mot giadi phap day hira hen. Khéng gian bén dwéi mét dat dwoc nhin nhan
nhw 13 1&p khong gian bd sung va cé tiém nadng dich vu cho db thi hién dai. Hon
nira, d6 1a moi truong day trién vong dé bo tri cac cang trinh céng cong cho cac
chirc nang glao théng, thwong mai hodc van hoa giai tri. Do s lwong céng trinh
kién tric ngdm cling nhw nhitng hoat dong cua con ngudi & do gia tdng nhanh
chéng, viéc tich hop cbt khong gian ngdm véi cu trdc d6 thi hién hiru phia trén tré
thanh van d& mau chét dé phat trién bén virng cac do thi.

Theo muc tiéu st dung, c6 th& phan chia cac cong trinh kién tric ngadm tao nén
I6p khéng gian ngém cuta do thj hién dai thanh hai nhém chinh, doé la nhom cé dinh
hwéng muc tiéu st dung cho san xuét va nhém cé dinh huédng muc tiéu st dung
phuc vu con ngui.

Nhém dinh hwéng muc tiéu s& dung cho san xuét chi yéu bao gébm cac cong
trinh ha tang k¥ thuat, kho chra, bai d& xe hodc nha céng nghiép. Cac céng trinh
nay phan I&n tach biét vé vat thé va tdm nhin véi béi canh d6 thi phia trén mat dét.
V& cong néng, cac cong trinh nay tao thanh mét bd phan quan trong hd tro qua
trinh van hanh cho toan bd cAu tric dé thi. Cac codng trinh nhw dwéng giao théng
ngam hodc cac dwdng dng thoat nwéce thai tao diéu kién tang cwéng phat trién d6
thi ddng thdi gép phan giam 6 nhiém khong khi va tang cwéng giao théng. Viéc bb
tri cac cong trinh nhw vay ngdm dwéi dt cé mot sd wu didm nhu tranh duoc tiéng
dn va rung déng, han ché anh hwéng vé& tAm nhin trong khi cé thé danh mét g4t cho
nhitng nhu ciu st dung can thiét trén bé mat.

Nhém cdng trinh dinh hwéng muc tiéu phuc vu trec tiép cho hoat dong clia con
ngwoi ndi chung la cac cong trinh vui choi gidi tri, trwng bay, hoat dong van ho4,
thwong mai va giao théng céng céng. Cac céng trinh nay thuwdng tao thanh bd phan
quan trong cua khéng glan cbéng cong. Mot sb cong trinh thuoc nhém nay nhw cac
ga tau dién ngam 16i cubn sw chu y clia hang nghin ngwdi méi ngay va hinh thanh
nhirng diém nat hoat dodng db thi. Do nhung hoat déng tich cyc cla con nguoi, cac
cbng trinh nay can duoc thiét k& hét strc can trong. D4i véi nhém céng trinh ngdm
nay, sw biét lap vé& khong gian va tAm nhin lai tré thanh han ché dang k&. Hau qua
tiéu cwc nhét 1a sw bat tién. Sy biét 1ap 1am mét di méi lién hé véi méi trwong tw
nhién, tach biét khdi cac didu kién bén ngoai nhw thoi tiét va quan trong nhét 1a
thiéu anh sang mat tr&i. Con ngudi hién hivu dwdi khdng gian ngam thiéu tdm nhin
trwc tiép ra bén ngoai cé cdm giac mat phwong hwéng va ngdt ngat. Nhirng hiéu
qua tiéu cuc déu lién quan t&i mot trong ba d&c trwng vat thé co ban clia cac cong
trinh ngdm, dé 1a: 1/ Khé xac dinh hinh thirc chi dao ctia cdng trinh; 2/ Céng trinh
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Hinh 5. LGi vao Metro Lyon, Phap

khong c6 mét dirng bén ngoai va do vay khdng co clra sb; 3/
Yéu té trwdng do khodng thdi gian con nguwdi hién hivu trong
khéng gian ngam.

Khéng gian ngdm c6 tinh vé hinh do con nguwdi khong
hinh dung dwoc hinh anh téng thé cla cong trinh nén phai
bd cong tim nhitng diém twa nhw 16i ra, diém két thuc cong
trinh... Viéc tim kiém vat dinh hwéng va hinh thirc nay cé thé
lam cho ngwdi ta cdm thay lo ngai.

Khéng gian kién trac ngdm thiéu diém nhin toan canh,
day l1a nhuoc diém cé thé gay cam giac lo ngai cho nguoi
tham nhap khéng gian ngdm. Con nguwdi cé thé cam thay
ngdt ngat do thiéu kich thich thi giac va khéng dworc tiép xdc
véi thé gii bén ngoai. Nhwoc diém thiéu anh sang tw nhién
cling c6 thé gay thém ndi so hai khi ngudi ta nghi téi tinh

- = (s r .
Hinh 4. Trich doan quy hoach téng thé khéng gian
ngam Helsinki

Hinh 6. Lai vao Metro Bilbao, Tay Ban Nha

trang khan cAp. Hon nira, du co y thirc hay vé thire thi con
ngwdi ludn cdm nhan médi lién hé gitra ctra sd véi ngudn
khong khi trong lanh; Ho cho Ia mét cong trinh khong cé clra
sb thi chat lwong théng gi6 rat kém.

Con ngwdi nhan thay 13 dang hién hiru ngdm du6i dat
cling c6 thé lam phat sinh nhirng lién twéng tiéu cwe. Nghién
ctu cho thdy nhidu ngwdi cho rang khéng gian ngdm kha
lanh, t&i va 4m wot. Kha nang x4u nhét 14 diéu d6 1am gia
tang ndi so' hai cong trinh c6 thé bj sap, gay chét ngudi; lién
twdng nay thwong xay ra véi nhivng nguwdi hay bi quan..

Nhw vay, trong qua trinh quy hoach va thiét ké cac cong
trinh ngdm, van dé& dac biét quan trong can chu vy la tao lap
méi trwéng dé chiu va lanh manh cho strc khoé cho ca cbt
trén va dwéi mat dat. Nhivng khéng gian thiét ké tich hop va
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c6 chét lwong cao c6 thé gia tang mirc do tién nghi ctia con
nguwdi trong khéng gian ngdm. Mat khac, quy hoach khai thac
khéng gian ngdm hiéu qua c6 thé déng gép tao dwng cac do6
thi bén virng va sbng dong.

2. Tich hop khéng gian ngam v&i cau trac dé thi hién
hibu trén mat dat

Van d& tich hop khong gian kién tric ngdm duwoc xem xét
trén bén phwong dién 1a khéng gian, tdm nhin, chirc ndng va
gia tri tinh than.

. Tich hop khdng gian

Dé tré thanh mot bd phan tich hop ctia d6 thi, 16p khong
gian ngadm khéng chi can c6 méi lién hé chirc nang véi mét
d4t ma con can nhivng lién hé vat thé véi ddi sbng db thi hiéu
hiru & phia trén né. Lién hé vat thé cla cac khéng gian 1a
phwong thirc hiéu qua nhét dé tich hop cac dang khong gian
nay. Nghién ctru tich hop khéng gian cin dwoc nhan thirc
va dat ra ngay tir dAu tién trinh thiét ké. Vi tri va chirc nang
clia cdng trinh cy thé c6 anh hudng truc tiép téi viéc tich hop
khong gian. Cac giadi phap thiét k& cha yéu nhdm nang cao
tinh tich hop hai dang khéng gian nay bao gém:

- Hoa hop 16i vao khéng gian ngadm véi khong gian va
canh quan d6 thj: Hinh thirc nay ap dung cho nhirng dang
khéng gian ngadm vé&i quy md han ché, thi du nhw 18i xubng
h&m bod hanh qua dwéng, qua nhitng ngé dwéng giao nhau
hay xuéng ga tau dién ngadm. Giai phap nay réat linh hoat va
phu thudc tryc tiép vao khong gian va canh quan dé thi phia
trén mat d4t, théng thuong 1a ngay trén via hé hay phdn mé
rong cla via hé, via hé & cac goéc nga giao nhau cta dwong
phd hay ria vuwén hoa, céng vién cong cong. Kha nang té
chtrc khong gian co thé [a mét didm nhan nhd cé tinh tao
hinh, s&r dung véat liéu nhe va hién dai voi thi phap twong
phan vé&i canh quan nhwng ciing c6 thé chi 1a 16i xudng khong
¢6 mai che va hoa nhap vao khong gian cay xanh, vudn canh
(xem hinh). Léi vao Metro & Lyon do Jourda & Perraudin thiét
ké hay 16i vao Metro & Metro & Bilbao do Foster va Cong sw
thiét ké Ia nhirng vi du dién hinh cho giai phap nay.

- Két hop khdng gian ngadm véi mét khéng gian cong cong
dd thj dac trwng phia trén mét dat: C6 thé tao lap khong gian
cbng coéng dé thi truc tiép phia trwdc 16i vao khong gian kién
tric ngadm. Khu vuc 16i vao c6 thé cé hinh thirc mot quang
trwdng c6 cot thdp triing xuéng dan hodc mét khu vuc san
trong cay xanh chim xudng cé lién hé véi cbt cao hon bang
bac thang va cac dwong dbc. Quang trwéng phia truéc ga
tau dién ngdm Les Halles & Paris 1a mét vi du cho gidi phap
nay. L6i vao cé mai kinh dang kim tw thap & san trong cla
bao tang Louvre & Paris tuy khéng mé truc tiép ra khong gian
phia ngoai nhung ciling la mét dang khéng gian céng cong
chim xudng cé lién hé khéng gian théng qua mai kinh (xem
hinh). Cac 16i vao thiét ké theo cach nay cho phép tiép can dé
dang theo phwong ngang t&i cong trinh, diéu nay gép phan
lam gidam cam giac tiéu cwe khi & dwéi mat dat. Cac khong
gian coéng cong chim xuéng do khu vuc 16i vao tao ra lam
cho céng trinh ngam tich hop tét hon véi cAu tric d6 thi hiéu
hiru. Cac khéng gian nay thwéng co vai trd 14 nhivng diém
nhén, d&c trng cho khong gian dd thi. Pay 1a khéng gian rat
phu hop dé td chirc sw kién va cac hoat dong van hoa, xa
héi ngoai troi. Giai phap thiét ké nay tao diéu kién mé rong
khong gian ngdm ra doi sbng xa hoi ctia d6 thi nhon nhip
phia trén. C4u tric cu thé clia d6 thi c6 anh hwéng téi viéc
&p dung giai phap nay va khdng phai ltic nao ciing trién khai
dwoc, nhat 1a trong didu kién cong trinh hién hivu day dac,
thiéu khéng gian tréng du Ion.

- Str dung 16i vao trwc tiép, thadng dirng: D& tao lién hé véi
bé mat dat thi d6i vai phan 16n cong trinh kién trac ngam, 16i
vao thdng dirng trwe tiép la 16i tiép can chinh va dai khi 13 16i
tiép can duy nhét. Chién lwoc thiét k& nang cép tinh tich hop
c6ng trinh ngdm vé&i cAu trac do thi hién hiru bén trén hwéng
muc tiéu két hop ca hai I&p khodng gian bang khu vic 16i vao
chung bén trong mét céng trinh xay dwng trén mat dat. Néi
chung, c6 thé trién khai giai phap thiét ké nay trong cac khu
vire xay dwng day dic dé& nang cao hiéu qua va tinh tap trung
ctia khéng gian db thi. C6 thé b tri cac diém tiép can khong
gian kién tric ngdm trong khu virc cdng cong clia cac toa nha
van phong, khach san hay trung tdam thwong mai. Hiéu qua
chinh & day la gia tang mrc d6 an ninh tbng thé, tao diéu kién
bao dwéng tét hon va lam gidm cac hiéu rng tam ly tiéu cuc.

- Tao lién két v&i do thi hién hiru phia trén tai nhiéu vi
tri: Hinh thirc t6 hop cong trinh ngdm va ndi déng gép phat
trién cac clu tric da chirc nang kich c& I&n lién két véi do
thi tai nhiéu vi tri. Trong mét sé d6 thi, trén co s& mang lwdi
tau dién ngdm, ngudi ta phat trién cac hanh lang ngdm tich
hop cac nha ga véi cac cong trinh khac nam trén va dudi
mat dat. Dang cAu tric nay da phat trién & khu vire trung tam
Montreal va Toronto v&i khéng gian ngdm dwoc hinh thanh
t trén 30km hanh lang ngadm cling véi cac cau tric lién quan
tao nén mét trung tdm thwong mai 16N nhat thé gidi. Léi di
bd ngdm & trung tdm Toronto bao gdm chin nha ga tau dién
ngdm gan v&i mang lwdi 16i di bd ndm & bén dudi cac toa
nha céng céng. Bao quanh hanh lang di bd ngdm la cac clra
hang, nha hang va cac dang cong trinh phuc vu cdéng cdng
khac. Mang luéi t hop khong gian nay ciu thanh tir cac
didm ndt ndm dudi cac tod nha va cac dwong éng ndi cac
c6ng trinh néi va ngdm, tao nén mét cAu tric dwoc té chirc
rat tét, lien két cac diém trong yéu ctia dd thi. Sé lwong 16n
cac lién két githa mat dat va cac cbt ngdm ciing cho phép
st dung hiéu qua ca hai loai khéng gian nay. Két qua 1a l6p
khéng gian ngam tich hop rat tét véi cau tric do thi va cac
cbng trinh ndi trén mat dat. Hé théng khong gian kién tric
ngém phc hop va toan dién nhw vay hoat ddng cwc ky hiéu
qua & cac nwédc cé khi hau khic nghiét. Tuy vay, nhivng cau
tric nhw vay c6 thé thdy & khu vic trung tam mét sé siéu do
thi trén thé gidi. Tai Chau Au, cAu tric tiéu biéu nhuw vay Ia
Alexanderplatz, mét trong nhitng ddu médi giao théng réng
I&n nhat & Berlin. CAu tric nay bao gdm mét ga tau dién
ngam véi mot sd dwérng tau tich hop véi khu thwong mai clia
mot td hop khong gian kién tric ngdm va rat nhidu cong trinh
cbng cong trén mét dat.

«  Tich hop tdm nhin

Ngoai cac méi lien két giao théng truc tiép, thong qua
lién két thi giac hay tdm nhin c6 thé tao [ap lién hé gitra moi
truéng d6 thi va 16p khong gian ngadm. Diéu nay cha yéu
lién quan t6i tao lap diém nhin ngoai that va dwa anh sang
ban ngay vao bén trong khdng gian kién tric ngam. Lién két
tdm nhin lam gidam cam giac ngét ngat va hé tro' dinh hwéng
khéng gian t6t hon. Giai phap tich hop cu thé xuét phat ti
hinh dang va d0 sau cta cong trinh. Twong tw nhw tich hgp
khéng gian, tich hop tAm nhin dic biét quan trong déi véi
céac cong trinh kién tric ngdm dinh huéng muc tiéu cho con
nguwoi str dung.

Trong trwdng hop tod nha théng thwong, cé thé tich
hop tdm nhin bang giadi phap thiét ké& khéng gian khu vuc
16i vao rong rai va dwoc chiéu sang tét. Dbi véi cac cong
trinh c6 chiéu sau I&n hon nhw 1a cac ga tau dién ngam, giai
phap kién tric tich hop tdm nhin chd dao & st dung céc hé
thédng mai pha kinh kich c& I&n dé dwa anh sang ban ngay
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xudng cac tng thdp hon va chiéu sau vao bén trong céng
trinh. Thi du tiéu biéu & day la ga tau dién ngdm Canary
Wharf & London do Foster va cdng su thiét ké&. Cong trinh
¢6 cac sanh va mot phan dwéng tau dwoc chiéu sang bang
vom kinh khéng 16 phia trén 16i vao nha ga. Giai phap tao
san trong hay giéng troi tuy khiém tén hon nhwng ciing cho
phép cac phan dwéi sau clia cong trinh duy tri dwoc méi lién
hé tm nhin v&i thé gi¢i bén ngoai. Cac tAm kinh mai sanh
dwdng tau tai nha ga Alameda & Valencia, Tay Ban Nha do
Santiago Calatrava thiét k& 1a mot vi du tiéu bidu. Anh sang
mat tréi chidu rdt manh vao ndi that va gop phan tao nén an
twong kién tric hap dan va hoanh trang.

. Tich hop chire nang

Quy hoach str dung d4t c6 hiéu qua 1a mét trong nhitng
nhan tb then chbt quyét dinh sy phat trién cta d6 thj dwong
dai. Trong qua trinh quy hoach, tat ca cac van dé& vé db thi
cling nhw hiéu qua tiém nang va han ché cla viéc xay dwng
m&i déu phai dwoc danh gia va dwa vao chién lwgc phat trién
lau dai. Phwong thirc tiép can quy hoach truyén théng chi
dwa trén viéc khai thac khong gian vén rat han ché trén bé
mat va phia trén mat dat. Khong gian dé thi dwong dai ciu
thanh tlr khdng gian trén va thém phan & dwoi mat dat. Dé
quy hoach c6 hiéu qua thi van d& quan trong la sp xép trién
khai chirc nang tich hop ca trén va dwéi mét dat. Co thé trién
khai ¢4 hiéu qua vién canh phat trién ca ba I&p khong gian
trén bang cach tich hop quy hoach téng thé va quy hoach
phan khu tap trung vao phat trién khong gian ngam trong
dinh huwéng quy hoach d6é thi.

Thanh phé Helsinki 1a do thi diu tién trén thé gidi phat
trién quy hoach khéng gian ngam téng thé trén toan bo Ianh
thd. Quy hoach tao khudn khd cho quan Iy va kiém soat cong
tac xay dwng ngam va cho phép lwa chon vi tri thich hop cho
cac cong trinh ngdm. Quy hoach nay ciing mé ta phan bd
khéng gian cho nhirng dy an Ién trong twong lai, cac cong
trinh ngdm hién hivu ciing nhw cac khu vie nén da gbc duwoc
bao tén. Cac quy hoach tdng th& va quy hoach phan khu
cling duoc trién khai & cac dd thj khac trén thé gidi.

Phwong thirc tiép can ca ba I&p khong gian cho phép
do thi phat trién bén virng va gia téng hiéu qua kinh t& va an
toan téng thé. Quy hoach khong gian ngam cho phép mé&
réng theo chidu dirng ciu tric dd thi va tré thanh cong cu
hlru hiéu giup han ché cac tac hai tir mat do tap trung cao,
phat trién do thi don diéu hay tri tré& ma trung tam cac do
thi dwong dai dang gap phai. Tré ngai chinh cho quy hoach
d6 thi tich hop va hiéu qua la viéc st dung da dang va hén
hop khong gian. Cac hanh lang ngdm chira cac khéng gian
thwong mai va cong nghiép gitp han ché chia cét b& mat dat
vbn hivu ich hon cho xay dwng nha &, trung tam giai tri hay
cac khong gian mé. Cac khu vwc doé thi xay dwng day dac
véi giao thong hién hiru b& mat va cac cong trinh ky thuat tré
nén sinh dong hon néu két hop véi nhivng cdng trinh ngdm
c6 chirc nang cdng cong.

«  Tich hop cac yéu té tinh than cla db thi

Dang tich hgp nay dé cap t&i khia canh tinh than, y nghia
noi chén, tam linh, bdo tén di san van hoa hién hiru clia do
thi. Viéc trién khai cac dw an khao c¢b hoc ciing nhw cac dy an
xay dwng trong trung tam cac do thi lich st lau doi lam phat
16 nhitng di tich lich stv. Cac tAng van hoa, kién tric chdng
I&p 1&n nhau theo thdi gian hang nghin ndm. Khéng gian kién
trdc ngdm dwoc xay dwng dé trung bay, lwu gilr ciing nhw 13
noi tao diéu kién tham quan truc tiép cac vat phdm, dia diém

van hoa do. Diéu d6 1am gia tang gia tri tinh than cta db thi,
gin gi dworc y nghia clia dia danh lich st nhung van bao tn
dwoc khong gian d6 thi, cdnh quan phia trén mat dat. i véi
cac dia danh, cong trinh van hoa, lich st hién hiru trén mat
d4t v&i nhitng khong gian tam linh, cdnh quan ma né quy
dinh, viéc xay dwng khong gian kién tric ngadm, nhét la cac
c6ng trinh giao théng, phuc vu cdng cdng cling gép phan lam
gidam hodc duy tri lvu lwong giao thong qua lai trén bé mét
dat, gitv gin dwoc dac trwng cla khong gian xwa. Yéu ciu
& day la cac khong gian kién tric ngdm mm xay dwng phai
ddng diéu vé mat tinh than, c6 Iwa chon can trong vé chirc
nang, quy md dé khéng qua néi trdi, 1&n at y nghia tinh than
clia cdng trinh va khéng gian lich st trén mat dat. Pidu nay
d&c biét quan trong trong viéc xay dung ga tau dién ngam
khu virc H& Guom lich str. Béi v&i cac dia diém, khéng gian
d6 thi khac trén mét dét it hoac nghéo nan vé gia tri tinh than,
viéc xay dwng khong gian kién tric ngdm véi chire nang, quy
mod va chat lwong kién tric phi hop sé gép phan 1am ting gia
tri tinh than, tdng cdm nhan vé dia diém, tdng cwdng sw lién
két xa hoi cua cw dan...

3. Két luan

Phat trién khong gian kién tric ngdm 1& xu hwéng va giai
phap hivu hiéu dé giai quyét cac van d& ndi com trong phat
trién cac trung tdm dé thj Ién déng duc nhung han ché va
khéng gian va quy dat. Day ciing la giai phap hiu hiéu cho
phat trién cac do thi Ién & Viét Nam hién nay.

D& khai thac quy khong gian khéng 16 nay hiéu qua, can
phai nhan thirc rd vé tinh théng nhat va quan hé cla 16p
khong gian trén bé mat dat, I6p khong gian trén mét dat va
nhét la I&p khéng gian ngdm. Nhirng khong gian thiét ké tich
hop va cé chét lwgng cao cé thé gia tang murc 46 tién nghi
clia con ngwdi trong khéng gian ngam. Mat khac, quy hoach
hiéu qua viéc khai thac khong gian ngdm co thé dong gép
cho viéc tao dwng cac do thj bén viing va sbng dong.

Vén dé tich hop khdng gian ngdm véi bdi canh do thi Viét
Nam hién hitu can dwoc xem xét trén bén khia canh 13 tich
hop tich hgp khéng gian, tich hgp tdm nhin, tich hop chirc
nang va tich hop cac yéu tb tinh than cta d6 thi./.
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Phoi canh mat bac hai tron xoay thuong gap

Perspective of popular quadric surfaces

Tom tat

Mat bac hai dwgc sit dung rong rai trong
Kién tric va xay dung hién dai béi mang lai
hi¢u qua cao vé mit thim my tir hinh thirc toi
khéng gian sir dung. P6 thudng 1a mit cau,
mat Elipxoit tron xoay, mat Hypecboloit tron
xoay...

Phéi canh cac mit béc hai tron xoay noéi
chung 1a dwong Conic, c6 thé 1a Elip, Paraboi,
Hypecbol tuty thudc vao vi tri ciia mit nguoi
quan sat. Viéc vé phdi canh mit bac hai cé
nhiéu phwong phap khac nhau dwoc gidi thiéu
trong mét so giso trinh va tai liéu bién soan
v6i nhitng wu, nhwoc diém khac nhau. Bai bao
trinh bay cach vé phoi canh mét s6 mit bac
hai tron xoay thwong gap bang phuong phap
sir dung ménh dé1va phép thau xa véi nhirng
uu diém nhit dinh.

Abstract

The quadric surface is widely used in modern
architecture and construction because it offers
aesthetic effect from form to spaces. The most
used quadric surface are Sphere, Ellipsoid,
Hypecboloid...

The perspective of the general quadric surfaces
might be Conic forms such as Ellipse, Parabol,
Hypecboloid depending on the viewer’s
positions. Many different perspectives drawing
methods of quadric surface are introduced in

a number of textbooks and compilations with
different advantages and disadvantages. In the
scope of the article, it presents some perspective
drawing methods of popular quadric surface by
using clause 1 and the homology with certain
specific advantages.

ThS. Lé Huong Giang

B¢ mén Hinh hoa & Vé ky thudt, Khoa Kién triic
DT: 0989.150.978

Email: chuchianh@yahoo.com

ThS. Lé Huong Giang

1. M& dau

Mat bac hai hién xuét hién rat nhiéu trong céc cong
trinh kién trac, xay dwng t hinh dang don gian dén phirc
tap. Trong qua trinh sang tac va thiét 1ap ban vé&, viéc ndm
bat va hiéu rd dwoc phwong phap vé phdi canh mat bac
hai sé gilp rut ngan dwoc thdi gian va téng hiéu qua cong
viéc. Pa cé nhiéu phwong phap khac nhau dé vé phdi
canh mét bac hai va dwoc dé cap trong nhiéu gido trinh,
tai liéu véi nhirtng wu nhwoc diém khac nhau. Trong pham
vi bai bao nay, xin dwoc dé cap tdi cach vé phdi canh cla
mat bac hai thwérng gép bang hai phwong phap khac, do
la phwong phap vé phdi canh theo ménh dé 1 va bang
phép thau xa dat hiéu qua nhéat dinh.

2. NGi dung

Hinh hiéu phéi canh clia moét vat thé nao d6 lén trén
mét tranh (T) t mot diém nhin M bét ki (M khéng thudc
mat tranh (T)) 1a hinh chiéu cla vat thé dé 1én mét phang
(T) ttr tdm chiéu M. Do d6, phdi canh ctia mat bac hai
chinh I& hinh chiéu xuyén tam ctia mat (Hinh 1).

Dé vé hinh chiéu xuyén tam cla vat thé hay mat bac
hai ta v& hinh chiéu cia moi diém thudc mat. Tap hop cac
hinh chiéu cGia moi didm nay nam trong mét duwéng gidi
han goi 1a dwdng bao phdi canh clia mat.

Cu thé, mubn vé dwoc dudng bao phdi canh clia mat
bac hai, ta lam nhuv sau:

Gia st c6 tam chiéu M, mat bac hai (w), mét tranh (T),
tap hop cac tia chiéu tir tam chiéu M t&i cac diém thudc
mat sé tén tai mot tAp hop céac tia chiéu tiép xuc voi (w),
tap hop nay tao nén mét mét nén (g) c6 dinh 1a M tiép
xuc v&i (w) theo mét dwong cong (e) — (e) goi la dwdng
bao thdy ngoai. M&t nén (g) c&t mat tranh (T) theo dwéng
cong (€’) — (€’) chinh Ia dwéng bao phdi canh mat bac hai
(w), va ciing chinh la hinh chiéu xuyén tam cla (w) tw
tam chiéu M 1&n trén mét tranh (T), hay (') = (w’).

Vi (w) 1& mat bac hai nén nén tiép xdc () la nén bac
hai, do d6 giao tuyén cia mat nén (g) v&i tranh (T) la
dwdng cong bac hai- dwéng cong (e'). Bwong cong (e')
nay la dwdng Conic, cé thé 1a Elip, Parapol, Hypecbol,...
tuy thudc vao vj tri twong dbi ciia mét tranh (T) so véi cac
dwdng sinh ctia nén dinh M ngoai tiép mat bac hai (w).

Duwéi day trinh bay hai phwong phap vé khac nhau
Cl]? mot s6 mat bac hai thwong gap co truc la duwong
thang chiéu, mat tranh (T) trung v&i mat phang (P1).

2.1. Phuong phép vé theo ménh dé 1:
Ménh dé 1:

“Néu F va G Ia hai diém rén ciia mot mat bac hai (P)
va mat phang tranh vé lién hiép voi dwong thang FG
nghia la song song v&i mat phang tiép xuc voi mat bac
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Hinh 1.

hai (®) tai F hay G thi hinh chiéu (®') ctia mat
bac hai (®) nhan hinh chiéu F’ va G’ lam hai
tieu diém.”

Ménh dé nay thuong dung dé vé phoi
canh cho mat bac hai tron xoay. Hinh chieu
cta diém rén la tiéu diém trén dwong bao
phoi canh. (Hinh 2)

Mat céau:

Tam cau thudc mét phéng tdm mét. (Hinh
3a,b,c)

Tam cau khéng thudc mét phéng tam mét.
(Hinh 4a,b,c)

Qua day, ta thay rang tuy tirng vi tri twong
déi ctia diém M ma hinh chiéu phdi canh cla
mat cau sé la mot trong ba dwdng Conic:
Elip, Parabol, Hypecbol. Tir d6 ta d& dang
xac dinh dwoc mién cla mét phdng chira M
dé (w') c6 dang 1a mét trong ba duwdng trén.
(Trwdng hop phdi canh clia méat cau 1a duwong
tron ta co thé xem nhw 13 mét trwong hop dac
biét ctia Elip - c6 hai ban truc bang nhau)

Mat elipxoit tron xoay:

Tam Elipxoit thudc mat phdng tAm maét.
(Hinh 5a)

_Tam Elipxoit khéng thuéc méat phang tam
mat. (Hinh 5b)

w

Hinh 3b.

Phoi canh cau la Hypecbol

B
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Hinh 3a. Phoi canh cau la Elip
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Hinh 3c.
Phoi canh cau la Parabol

Hinh 4a. Phoi canh cau la Elip

Hinh 5a.
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Hinh 4b.
Phoi canh cau la Parabol
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Hinh 4c.

Phai canh cau la Hypecbol

Hinh 5b.
Tam Elipxoit khéng thudc
mat phang tam mat
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Hinh 7b.
Phoi canh cau la Hypecbol

Hinh 8. x
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Hinh 7c. Phdi canh cau la Parabol

Hinh 9.

2.2.Theo phép thau xa:

Phwong phap nay thwong dung khi vé phdi canh cac
mat bac hai tron xoay va mat ké. Phwong phap nay co6
wu diém noi pét Ié' cho phép vé chinh xép bat ki diem nao
thy(f)c mat néu biét tam thau xa, truc thau xa va mét cap
diém twong ng.

Phép thau xa bién ddi (w) — (w*), M — N.

tdm M* = MN x (T),

truc Vc/Vp = (T) x méat phéng kép thau xa. (Hinh 6)

Mét cau:

Tam khong thudc mat phéng tAm maét:

(Hinh 7a,b,c)

3. Két luan

N6i chung, dwéng bao phéi canh ctia mat bac hai tron
xoay la mét dwdng bac hai, trong tirng trwéng hop cu
thé sé la: Elip, Parabol, Hypecbol. Dé giai quyét bai toan,
phwong phap chung la thyc hién phép bién dbi dé dwa vé
trwdng hop tébng quat mét bac hai cé tam tring véi mét
phéng tAm maét.

Phwong phap vé theo ménh dé 1 thuwong chi dung dé
vé mat bac hai tron xoay c6 diém ron that. Khi chiéu diém

Hinh 10.

rén Ién trén mét tranh sé& cho ta hai tiéu diém that cua
dwong bao phoi canh can vé. Dieu nay sé giup viéc vé
dwong bao phoi canh tré nén dé dang hon.

Phwong phap vé theo phép thu xa wu viét hon han
vi ¢ thé duing cho ca mat tron xoay va mat ké vi phuong
phép nay cho ta cach vé chinh xac phdi canh cla bat ki
diém nao thudc mat khi biét day du cac yéu t6 cia mot
phép thau xa.

Trong thuc té, phéi cdnh mét bac hai c6 thé vé bang
nhiéu phwong khac nhau, mién sao phwong phap chon
dat hiéu qua téi wu./.
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San BubbleDeck, cong nghé thi cong,
cac su ¢o va bién phap khac phuc

BubbleDeck slab, construction technology, incidents and remedies

Tom tat

BubbleDeck - Cong nghé san mang tinh
cach mang trong xay dung hién dai. Hién
nay trén thé gidi c6 rat nhiéu cong nghé
san, moi cong nghé déu c6 nhiing vu va
nhugc diém riéng. BubbleDeck la cong
nghé san mdéi, rat thanh cong tai Chau
Au ti nhitng nam du trién khai. Trong
7 nam qua, tai Pan Mach va Ha Lan, hon
1 triéu mét vuong san st dung cong nghé
BubbleDeck da dugc thi cong, iing dung
cho tat ca cac toa nha cao tang bao gom
van phong, bénh vién, truong hoc, nha
&, nha dé€ xe va cac cong trinh cong cong
khac.

Tt khoa: Cong nghé, thi cong
Abstract

BubbleDeck - revolutionary slab
technology in a modern construction.
Currently there are many slab technology
in the world, each technology has its

pros and cons. Bubbledeck is new slab
technology and very successful in Europe
when it appeared. In the last 7 years, more
than one million square meters using
Bubbledeck were constructed in Denmark
and the Netherlands for all high-rise
building types such as offices, hospitals,
schools, housing, garage and other public
construction works.

Keywords: Technology, construction
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TS. Nguyén Van Buc

1. Dat van dé

Trong két cAu nha nhiéu tang, trong lwong cla ban than hé
két ciu san anh huéng rat Ion dén noi lwc trong cac két cau chiu
lwc cha tda nha. Néu gidm dwoc trong lwong ban than clha két
clu san sé lam cho toan bd két ciu cla tda nha tlr moéng, dén
c6t, vach va dam, san déu tré nén thanh manh hon mang dén
hiéu qua kinh té k¥ thuat rat cao.

BubbleDeck la moét cong nghé thi cong san bé téng cbt thép
mang tinh cach mang trong xay dwng khi s& dung nhirng qua
béng béng nhua tai ché dé thay thé phan bé tong khéng tham
gia chiu lwc & thd gitra clia ban san, 1am gidm dang ké trong
lwong ban than két cu va tang kha nang vuot nhip 1én khoang
50%. Ban san BubbleDeck phang, khong dam, lién két truc tiép
véi hé cot, vach chiu lwc, cé nhiéu wu diém vé mét ky thuat va
kinh té, cu thé: Tao tinh linh hoat cao trong thiét k&, cé kha nang
ap dung cho nhiéu loai mat bang céng trinh; Gidm t&i 35% trong
lwong ban than két cAu, tlr d6 gidm kich thwéc hé két cau cot,
vach, méng; Tang khoang cach Iwdi cét, giam hé twdng, vach
chiju Iyc; Giam thoi gian thi cdng va cac chi phi dich vu kém theo;
Tiét kiem khdi lwong bé téng thi cdng: 2,3kg nhuwa tai ché thay thé
cho 230kg bé téng/m (BD 280) va rat than thién véi méi trudng
khi gidm lwgng phat thai nang lwgng va khi CO,(khi nha kinh).

2. Cong nghé san Bubbledeck (San bong)

Cac cAu kién rong 2,4m-3m tao nén mét phan ban san tong
thé dwoc san xuét dudi dang clu kién duc san ban toan khéi
bao gébm ludi thép dudi va I6p bé tong dic sén day 60mm, hinh
thanh hé van khuén vinh ctru cho bén san. Cac swon tang clrng
c6 tac dung cb dinh 2 lwdi thép trén va dwéi, dinh vi cac qua bong
nhwa dung vi tri cling nhw tdng cudng dd clrng doc cho tAm san
trong qua trinh 14p dwng. Sau khi cu kién ban toan khéi dwoc
d&t vao vi tri va duwoc d& tam théi bang hé gido thi cong, cac cau
kién sé& dwoc lién két lai véi nhau bang cot thép roi dat gitra cac
qua béng nhya trén I&p bé tdng dlc san va lwdi thép trén. Qua
trinh d@b bé téng va duwéng hod tai cong trweng sé lam “bién mét”
méi néi gitra cac cau kién, do dé tao ra dworc mdt san phadm hoan
thién, ddm bao dd n dinh va bén virng, cé kha nang chiu Itra,
cach am tbt va chéng tai cac tac dong c6 hai cla thoi tiét.

BubbleDeck la céng nghé thi cong tAm san phang, réng theo
hai phwong khoéng dam, it cot, thi cong khdng can van khuén va
c6 khdu d6 vwot nhip 16n. San BubbleDeck rat linh hoat trong
thiét ké kién trac, c6 tinh cach am, cach nhiét tét va kha ning
chdng chay nd, giam tac dung déng dat vuot trdi. V&i cong nghé
BubbleDeck, viéc thi cong tAm san c6 thé tiét kiem téi 50% lwong
bé tdng so v&i san truyén théng, gidm thoi gian 1ap dwng méi
san xudng 5 dén 7 ngay, gidm tai trong ban than tdm san ciing
nhw tai trong 1én phan moéng cong trinh va gép phan tich cwc vao
cong tac bao vé mai trwong. V&i nhivng tién bo trén, cong nghé
BubbleDeck da duwoc cip chirng nhan dat Tiéu chuan Xay dung
Chau Au.

]8 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

Hinh 1. Téa nha Millenium (Rotterdam, Ha Lan)
- Giai thudng méi trudng Chau Au gianh cho
su’ phat trién bén virng va giai thuéng sang tao
Jersey 2005 - San pham mai thiét thu'c nhat

Dé&c diém ndi bat cia BubbleDeck la kha nang chiu
lwc. M6t thm san d&c gap rat nhiéu van dé khi phai
vwot nhip 1én do anh hwéng cla trong lwgng ban than.
BubbleDeck da gia quyét van dé nay khi gidam 35% lwong
bé tdng trong tAm san nhwng van dam bao kha nang chiu
Iwc twong rng. Vi vay, khi c6 cung kha nang chiu lwc,
1 tAm san BubbleDeck chi can s dung 50% lwong bé
téng so v&i mot tAm san dac, hodc cung d6 day tAm san
BubbleDeck c6 kha nang chiu tai gap déi san dic nhung
chi tiéu thu 65% Iwgng bé tong. BubbleDeck c6 kha nang
chiu lwc cat xap xi 65% kha ndng cla san dic véi cing
chiéu cao. Trong tinh toan thwdng st dung hé sb 0.6 dé
thé hién mdi twong quan nay. Trong nhirng vung chiu lyc
phtrc tap(khu vire quanh cét, vach, 16i), c6 thé b bét cac
qua bong dé tang kha néng chiju lwc cat cho ban san.

Kha n&ng chiu déng dét cling 1a mét trong nhirng wu
diém cla BubbleDeck. Luc dong dat tac dong lén cong
trinh c6 gia tri ti 1& v&i khéi lwong toan cong trinh va khéi
lwong twong (rng & tirng cao dd san. BubbleDeck, tAm
san phang chiu lyc theo hai phwong, véi wu diém gidm
nhe trong lwgng ban than, khi két hop v&i hé cbt va vach
chiu lwc sé tré thanh mat giai phap hiéu qua chdng déng
dét cho cac cong trinh cao tang.

Bén canh d6 la kha nang vwot nhip cltia BubbleDeck.
Qua trinh xac dinh nhip I&n nhat ma tAm san BubbleDeck
c6 thé vwot qua dwa trén tiéu chuén British Standard 8110
va EuroCode 2, ¢ b sung hé sb 1.5 dé ké dén viéc giam
nhe ban than san so véi san dac truyén théng. Ti sb gira
nhip/chiéu cao tinh toan ctia tAm san L/d < 30 di v&i san
don, L/d < 39 d6i v&i san lién tuc, L/d < 10.5 dbi vai san
ngam mot phuong.

Ngoai ra, khi cAn vuot nhip Ién (trén 15m), c6 thé
st dung gidi phap BubbleDeck trng Iwc trwdc, thwe hién
cang sau (PT). Khi vwot nhip 1én, tAm san BubbleDeck
thong thudng sé khong gap khé khan vé kha nang chiu
lwc nhwng can han ché vé do véng Ién, vi vay phai thuc
hién gidi phap PT. BubbleDeck International vira hoan
thanh 32,000m? san khu vuc phat thanh va truyén hinh
cho trung tam truyén théng Pan Mach v&i két cdu san
&ng luc trwde céng sau day 390mm, khdu do vuot nhip
trén 16m. Cac day cap wng lyc trwéc dat cach nhau 3m
cling dwoc chdn dé dang vao khe hé gitra cac qua béng
clia tm san.

Hinh 2. Toa nha Le Coie (Anh) - Giai thudng Xay
dung Jersey 2005 (tiét kiém du'gc han 400.000
bang Anh khi sir dung 7800m? san BubbleDeck)

Véi cac dac diém ky thuat vuot tréi cia minh,
BubbleDeck, hé san phang nhe duy nhét dwoc chinh
thirc cong nhan tai nhidu qudc gia, da dwgc cdp Chirng
nhan Ky thuat Ha Lan CUR 86, co6 gia tri twong dwong voi
Chng nhan cta Tiéu chudn Xay dung.

Vé céu tao San Bubbledeck la loai két cdu san réng
lam viéc theo hai phwong trong do cac qua béng nhwa cé
vai trd gidm thiéu lwong bé téng & ving khong can thiét
dbi voi két cau.

Béang cach phéi hop 16 réng tao ra do trai béng va b
tri cac thanh cla lwai thép, két cau bé tong co thé dwoc
t6i wu hoa va tbi da hoa viéc sir dung ddng thdi cac viing
chiu moment udn va viing chiu lyc cét.

Uu diém trong l&p dwng cla BubbleDeck chinh 1a két
qua clia phéi hop déc tinh hinh hoc ctia hai chi tiét co ban:
lwéi gia cwdng va béng nhwa réng. Khi luéi gia cwdng
trén va dwdi duoc lién két theo cach théng thuong, mot
phan t&r Bubbledeck &n dinh da dwoc hinh thanh.

Lwéi thép gia cwdng cé nhiém vu phan bé va cb dinh
cac trai bong tai nhirng vi tri chinh xac, trong khi do, cac
tréi bong dinh hinh thé tich 16 réng, gitp gitr virng dinh
dang cuia lwéi thép gia cweng ddng thei 6n dinh vi tri cla
lwdi béng. Khi tién hanh d6 bé tong pha kin luéi thép néu
trén, ta co6 dwoc tAm san rdng “toan khdi” triét dé 1am viéc
theo hai phuwong.

Uu thé chinh cla cac qua béng la gidm trong lwong
clia thm san. Tai trong ban than ctia san Bubbledeck giam
1/3 lan so vé&i tAm san dac cé cung dd day va khéng anh
hwéng dén kha ndng chju uén va do cirng cla tAm san.

Mot sb cong trinh d& st dung cong nghé san
Bubbledeck trén thé gi¢i nhw Hinh 1, 2.

Nam 2007 Viét Nam ky hop tac véi Bubbledeck
International (ViétNamlathanhviénth 15 ciia Bubbledeck
group) chuyén giao céng nghé san Bubbledeck véi 3 kiéu
hé san.

Type A: Ghép van khudn, dat ludi thép 16p duai, l&p dat
bong, dat Iop thép I6p trén, dat thép noi, thép gia cwong,
thép chiju cat va do bé tdbng mét lan tai cong trwdong.

Type B: Ché tao san cau kién gom luwai thép + bong +
ddc bé téng 6 cm tai xwdng. Van chuyén té&i cong trvdng,
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Hinh 5. C4u tao san kiéu C

ldp dung vao vi tri, lap thép ndi, thép gia cuwong va duc
bé téng lan 2

Type C: Dac s@n cac tam ciu kién san tai nha may,
van chuyén dén cong treong va lap dwng, thuc hién cac
moi noi twong tw cau kién duc san twong tuw.

Tw d6 dén nay nwdc ta da tireng bwédc lam cha duoc
céng nghé nay. Cong nghé Bubbledeck da dan khing
dinh dwoc wu thé vé ky thuat va kinh té tai Viet Nam, phu
hop v&i xu thé phat trién két cu nhe hién nay.

Trong két cu nha nhiéu tang trong lwgng ban than hé
két cAu san anh hudéng rat Ion dén noi luc trong cac két
cau chiju lyc ctia Toa nha. Néu gidm dwoc trong lwong
ban than cta két cAu san nha nhiéu tAng khoang 20-30%
sé lam cho toan bd két cidu Toa nha tlr méng, dén cot,
vach va dam, san déu tré& nén thanh manh hon va dat
hiéu qua kinh té k¥ thuat rat cao. Viéc gidm trong lwong hé
két cdu san bang cach ng dung hé san Bubbledeck va
cac nghién ctvu cai tién két cdu hé san clia Chau Au nay
nham tang kha n&ng cdng nghiép hoéa va gidm thém trong
lwong két cu san va dap rng dwoc nhu ciu cho san nha

nhiéu tang tai Viét Nam.

Tuy 1& céng nghé ma&i nhwng khi irng dung tai Viét
Nam da rat dwoc Gng hd. Cong nghé nay phu hop voi
nhiéu loai cong trinh xay dwng ti nha & dén chung cw
khu van phong. Nhé nhirng wu diém tuyét voi cta hé san
cbng nghé nay mang nhiéu hra hen sé dwoc st dung dai
tra c6 thé thay thé hoan toan cong nghé san truyén théng.

Trong qua trinh rng dung cong nghé san Bubbledeck
tai Viet Nam nhan th4y kiéu san Type B khi trng dung tai
nwdc ta c6 nhirvng nhwgc diém sau:

- CAu kién nang né, cau 1ap va van chuyén kho khan,
ton kém do diéu kién co s& ha tang tai Viét Nam chuwa
hoan thién.

- D& xay ra nit I&p bé téng day 6¢cm

- Tinh toan khéi clia hé san gidm sut do duc bé téng
hai lan

Do d6 da cai tién san type B 1a: ché tao sén té hop lui
thép + béng + van khuédn day, van chuyén téi cong trudong
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Hinh 6. San BubbleDeck ki€u B cai tién
1 - Thép trén;

2 - Thép dui;

3 - Bong;

4 - Van Khuon;

I&p dwng td hop tAm va db bé tong toan khbi mot 1an.
3. Dé xuét quy trinh thi céng san BubbleDeck

3.1. Quy trinh thi céng san BubbleDeck kiéu A
Noi dung cac cdng viéc chi yéu trong quy trinh:
Budc 1: Cong tac chuén bi, gdm cac cong viéc sau:

- Gia cong lwgi thép trén, thép gia cuwdng lwdi trén,
thép duéi, thép gia cuwdng lwdi dudi, thép ndi, thép chéng
cét (swon thép), thép mii cot, thép lién két vai dam, vach,
chi tiét neo san v.v...;

- Ché tao bong nhuya;

~ - Chon loai tm van khuon, loai gian gio, loai xa gb d&
tam san thich hgp v&i tirng tai trong san;

- Van chuyén céc chi tiét ctia san dén cong trinh.

) Budc 2: Lép dwng hé van khudn, gian gido va cac chi
tiét ctia san, goém cac cong viéc sau:

_ - Kiém tra phuong tién cau 1ap va cac thiét b dung dé
cau lap;

- Kiém tra cac Iudi thép, bong nhua va cac chi tiét ky
thuat ché tao san chuan bi dat vao san;

- L&p dwng gian gido va hé d& van khuén;
- L&p dwng van khuén d& bé tong san;

- Lap dwng céc chi tiét chiu lwc clia san theo the tw
sau: Lwoi thép dwdi — bong nhwa — Iwdi thép trén —
thép ndi, thép chong cat, thép ma...

- L&p dwng van khuén bao ngoai.

~ Budc 3: Nghiém thu 1ap dung c6t thép va van khudn,
gom cac cbng viéc sau:

- Nghiém thu Iwéi thép + bong + cac chi tiét lién két,
noi; cac chi tiét neo san chong déy troi; cac con ké bé
téng...

- Nghiém thu gian gido va hé van khudn;
- Nghiém thu I8 k¥ thuat va cac chi tiét gia cuong.

Buwéc 4: D bé tong toan bod san, gdbm cac cong viéc
sau:

5 - Bu I6ng chéng day choi;

6 - Cap treo budc cau lap.

- Kiém tra cong tac chuén bi db bé téng (loai dam dung
dé dam bé tdng, cong tac bit kin cac khe hé gitra cac tAm
van khuén, cong tac vé sinh van khuén, méi néi gitra cac
cAu kién, d6 Am cua van khuon...

- Gidm sat d6 bé tong, chi y cach dam bé tong, vi
tri tha dam; chéng day troi cbt thép, chdng lam vé& bong
nhua...

Buwéc 5: Chdng lai va thu hdi van khuén, gdm céc cong
viéc sau:

- Chéng lai san theo quy dinh;

- Thao d& va thu héi van khudn + gian gido theo quy
dinh.

Buwdc 6: Nghiém thu - Ban giao, gdm céac cong viéc
sau:

- T4 chirc nghiém thu;

- Kiém tra cong tac nghiém thu;

- Ban giao san cho chi dau tw.

3.2. Quy trinh thi céng san BubbleDeck kiéu B
Noi dung cac cong viéc chi yéu trong quy trinh:
Buwéc 1: Cong tac chuan bi, gdm cac cong viéc sau:

- Gia cong luwéi thép trén, thép gia cuwdng Iwdi trén,
thép dui, thép gia cudng lwdi dwdi, thép ndi, thép chéng
cat (swon thép), thép mii cot, thép lién két véi dam, vach,
chi tiét neo san v.v...;

- Ché tao bong nhua;
- T4 hop ludi thép, bong nhwa theo thiét ké;
- D6 I&p bé tong day 6¢cm 16p dudi;

- Chon loai gian gido, loai xa gb d& tdm san thich hop
vé&i tirng tai trong san;

- Van chuyén cac tAm san da ché tao sén dén cong
trinh.

Buwdc 2: Lap dwng hé gian gido va tAm san, gdm cac
cbng viéc sau:

- Kiém tra phuwong tién cu 13p va cac thiét bj dung dé

cau lap;
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Hinh 8. Quy trinh thi cdng san BubbleDeck kiéu B

- Kiém tra cac tdm san ché tao san chuén bj dat vao

cbng trinh; md..

- Lap dwng gian gido, cot chdng, hé xa gé d& tam san
ché tao san;
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- L&p dwng cac chi tiét thép ndi, thép chdng cét, thép

- Lap dung van khudn bao ngoai (néu co).

Buwéc 3: Nghiém thu I&p dwng, gbm cac cong viéc sau:
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Hinh 9. Quy trinh thi c6ng san BubbleDeck kiéu B cai tién

- Nghiém thu tdm san ban thanh pham d& duoc ché
tao san chuan bj lap vao cong trinh ...

- Nghiém thu gian gido va hé d& tAm san;
- Nghiém thu 18 k¥ thuat va cac chi tiét gia cuong.

Buwéc 4: D6 bé téng tiép phan con lai, gdbm céac cong
viéc sau:

- Kiém tra cong tac chuén bi db bé téng (loai dam dung
dé dam bé tdng, cong tac bit kin cac khe hé gilra cac tAm
bé téng, loai bd nhan céu kién, day chdng khéng st dung,
cbt thép thira, lam sach bé mét I6p bé téng duc sén truwdc
khi @ bu phan bé téng con lai ...

- Gidm sat d6 bé tong, chd y cach dam bé tong, vi tri
thd dam; chong lam v& bong nhya...

Budc 5: Chéng lai va thu hdi van khudn, gébm cac cong
viéc sau:

- Chéng lai san theo quy dinh;

- Thao d& va thu héi van khuén + gian gido theo quy
dinh.

Budc 6: Nghiém thu - Ban giao, gdbm cac cong viéc
sau:

- T chtrc nghiém thu;
- Kiém tra cong tac nghiém thu;
- Ban giao san cho chd dau tw
. 3.3. Quy trinh thi céng san BubbleDeck kiéu B cai
tien

Noi dung cac cong viéc chi yéu trong quy trinh:

Buwéc 1: Cong tac chuén bi, gdm cac cong viéc sau:

- Gia cong lwé¢i thép trén, thép gia cuwdong Iwdi trén,
thép dudi, thép gia cudng lwéi dwdi, thép ndi, thép chéng
cat (swon thép), thép mii cot, thép lién két véi dam, vach,
chi tiét neo san v.v...;

- Ché tao bong nhua;

- Ché tao van khudn cho phi hop cau kién san theo
thiét ke;

- T6 hop luGi thép - bdng nhua - van khuén day theo

ban vé cuia thiét ké (chu y chi tiét neo san chéng day trdi)
thanh tam cau kién san;

- Chon loai gian gido, loai xa gb d& tAm san thich hop
véi tirng tai trong san;

- Van chuyén cac tdm cAu kién san dén cong trinh.

Buwoc 2: Lap dung hé gian gido d& va tdm cau kién
san, gom cac cong viéc sau:

- Kiém tra phwong tién ciu 1ap va cac thiét bi dung ¢é
cau lap;

- Kiérp tra cac ludi thép, bong nhua va cac chi tiét ky
thuat ché tao san chuan bj dat vao san;

- Lap dwng gian gido va hé xa gb d& tAm cAu kién san;

- L&p dwng cac chi tiét thép ndi, thép chdng cét, thép
md...

- Lap dwng van khuén bao ngoai.

Buwéc 3: Nghiém thu 1ap dwng tdm cAu kién san, gdm
cac cdng viéc sau:
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- Nghiém thu khung thép + bong + van khuoén da ché
tao, san qu’Q’Q dat vao cong trinh, chu y cac chi tiét neo san
chong day troi; cac con ké bé téng...

- Nghiém thu gian gido va hé xa g d& tAm cau kién
san;

- Nghiém thu 16 k§ thuat va céac chi tiét gia cuong.

Budc 4: D bé tong toan bo san, gdbm cac cong viéc
sau:

- Kiém tra cong tac chuan bi d6 bé téng (loai d&m dung
dé dam bé téng, cong tac bit kin cac khe ho’ gitra cac tAm
van khuén, cong tac vé sinh van khuén, méi néi gitra cac
cAu kién, d0 Am cuda van khuon...

- Gidm sat d6 bé téng, chi y cach dam bé tong, vi
tri tha dam; chéng day tréi cot thép, chdng lam v& bong
nhwa...

Buwéc 5: Chdng lai va thu hdi van khudn, gbm céac cong
viéc sau:

- Chéng lai san theo quy dinh;

- Théo d& va thu hdi van khuén + gian gido theo quy
dinh.

Buwdc 6: Nghiém thu - Ban giao, gdm céac cong viéc
sau:

- T4 chirc nghiém thu;
- Kiém tra coéng tac nghiém thu;
- Ban giao san cho chi dau tw.

4. Sy cb thwong gap trong qua trinh (rng dung cong
nghé san Bubbledeck tai Viét Nam va bién phap khac
phuc

Sau trén 5 nam ap dung tai Viét Nam va dwoc ap dung
tai kha nhidu cong trinh quy mé khac nhau da dat dwoc
nhirng hiéu qué nhét dinh vé kinh té cling nhw nhitng wu
thé vé tiét kiém khong gian, ddy nhanh tién d6 cho cac
chl dau tw dién hinh nhw cac céng trinh Toa nha Licogi13
tai Khuét Duy Tién, Thanh Xuan, Ha Néi; Téa nha 315
Trwdng Chinh 1a van phong phirc hop va dé xe cao tng
do Tdng cong ty van tai Ha Noi lam chi dau tw,.... Tuy
nhién vi la cong nghé ma&i nén trong qua trinh thl cong
ciing phat sinh nhiéu sy cd ma dai khi cac don vi chuyén
giao céng nghé ciing phai tra gia dat dé ngay cang hoan
thién hon ap dung phu hop véi Viét Nam. Cac sw cb xay
ra trong qua trinh rng dung céng nghé san Bubbledeck
tai Viéet Nam do chwa hiéu ro céng nghé&, mét phan do
trinh d6 thi céng c6 tinh chuyén mén hoéa chwa cao.

- Sau khi thi céng san d& van khuén san Bubbledeck
bi vdng gay

Tai liéu tham khao
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Nguyén nhan: Tinh toan két ciu sai do khéng hiéu hét
cbng nghé.

Khéc phuc: Kiém tra lai tinh toan két ciu va tiéu chuan
ap dung.

- Sau khi d& van khuon thi h& day bong va cbt thép
dwdi

Nguyén nhan: do khodng cach I¢p thép duwéi va van
khudn nhd nén trong qua trinh dd bé tong, bé tong khd
lap day hét

Khéc phuc: Dung vira xi mang mac cao trat kin phan
h&

- Trong qua trinh d6 bé téng béng bi trdi l1én

Nguyén nhan: do lyc day I6n khi db bé tong, lién két
gitr hé thép va cbp pha yéu khong thang duwoc lwc day.

Khéc phuc: Dbi véi mbi mot loai chiéu day san st
dung moét dwdng kinh bong khac nhau, bong cang to lwe
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phai dirng d6 bé téng va thay thé bong méi.

5. Két luan

BubbleDeck 1a mdt cong nghé thi cong san bé téng cot
thép mang tinh cach mang trong xay dwng khi s& dung
nhi*ng qua béng bang nhya tai ché dé thay thé phan bé
tong khéng tham gia chiu lwc & thé gitra cla ban san,
lam giam dang ké trong lwong ban than két ciu va vuot
nhip Ién. Ban san BubbleDeck phang, khéng dam, lién
két truc tiép véi hé cot, vach chiu lwc, cé nhiéu wu diém
vé mat ky thuat va kinh t&. Tuy nhién v&i diéu kién tai
Viét Nam, ha tang ky thuat xa héi chwa cao, qua trinh ap
dung cdng nghé thi cong san BubbleDeck do chwa hiéu
rd vé quy trinh cong nghé, hé thong quan ly chét lwong
thi céng cong nghé nay chwa tét nén van chwa ap dung
dwoc rong rai.

Viéc nghién ctru xa@y dwng quy trinh thi cong san
BubbleDeck 13 thiét thuc va can thiét, gép phan nang cao
chét lwong thi cong san BubbleDeck cho cac cong trinh
st dung san BubbleDeck tai Viét Nam./.

4. Trung tam Quy pham va Nghién ciiu Ky thudgt Dan dung (CUR)
- BubbleDeck Ha Lan B.V (2003). B§ tiéu chudn kjy thudt cong
nghé BubbleDeck. (bdn dich tiéng Viét ciia Cong ty C6 phdn
BubbleDeck Viét Nam)

5. BubbleDeck Australia and New Zealand (2008), BubbleDeck
design guide for compliance with BCA using AS3600 and EC2.

6. BubbleDeck International (2002), BubbleDeck - Fire resistance
tests and reports.
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Su dung chuong trinh MathCAD
trong giang day va hoc tap Suc bén vat liéu

Usage of the MathCAD software program in teaching and learning in the subject of Material

durability

Tém tat

MathCAD la m{t chuong trinh tinh toan da
nang, dé tiép can va st dung. Chuong trinh
MathCAD dugc st dung rong rai va hiéu qua
trong giang day cac mon hoc ky thuat bac dai
hoc. Trong bai bao, tac gia gidi thiéu vé viéc st
dung MathCAD dé€ nang cao chit lugng giang
day va hoc tip mon hoc Stic bén vit liéu.

Tix khoa: Siic bén vt liéu, MathCAD.

Abstract

MathCAD is a computer software program,
which is versatile, easy to use, and accessible.
That program has been widely and intensively
used in teaching various areas of Engineering

at the university level. In this article, the author
presents the use of the MathCAD program in
developing a better teaching and leaning Strength
of material.

Key words: Strength of materials, MathCAD.

TS. Vii Thi Bich Quyén

B mén Sirc bén vat lidu — Co hoc két cdu, Khoa Xay dung
DT: 0903 421 088

Email: bquyenl312@gmail.com

TS. Vi Thi Bich Quyén

1. Dat van dé

Strc bén vat liéu 1a mén hoc co sé trong chwong trinh
dao tao chuyén nganh ky thuat bac dai hoc, thiét 1ap mi
lién hé cac moén khoa hoc co' ban (toan cao cép, vat ly, co
hoc ly thuyét) véi cac bai toan trng dung va phwong phap
gidi. Cac bai toan Strc bén vat liéu dat nén moéng cho viéc
hinh thanh tw duy cta ngudi ky sw trong thiét ké. Muc tiéu
chinh clia céc bai toan trong Strc bén vat liéu la giup sinh
vién dinh hinh cac kién thirc ly thuyét, cé tw duy vé cac
két qua sb tinh dwoc va tim kiém s lwa chon gidi phap
thiét ké tbi wu.

Tai trwérng Pai hoc Kién tric va nhidu trwdng Dai hoc
khac, Strc bén vat liéu duwoc giai day theo phwong phap
truyén thdng, cac tinh toan dwoc thyc hién theo phwong
phép tinh tay “tht cong” v&i tro' gitip clia may tinh cam tay
(calculator). Tuy nhién, theo yéu cdu mén hoc, sinh vién
can thuc hién mét khdi lwong Ién cac bai toan. Diéu nay
dan dén viéc sinh vién mét qua nhiéu thoi gian cho viéc
thwe hién phép tinh toan hoc phirc tap, con it théi gian tap
trung vao ban chét co hoc.

V&i sy phat trién manh mé cua cong nghé théng tin,
dé nang cao hiéu qua dao tao, can phai tao moi diéu kién
gitip sinh vién tiép thu kién thirc véi sy tro gitip toi da ctia
may tinh. Hién nay c6 rat nhiéu cac phdn mém toan hoc
tror giup cho viéc gidi cac bai toan ky thuat nhw Maple,
Matlab, Mathematica, MathCAD.., cac phan mém nay da
dwoc s dung trong gidng day cac mon hoc ky thuat tai
nhiéu trwdng dai hoc trén thé gidi. Do dé, viéc st dung
phan mém toan hoc trong gidng day Strc bén vat liéu la
can thiét va di theo xu hwéng phat trién tat yéu cta thé
gig¢i hién dai. Muc dich cla viéc st dung chwong trinh
toan hoc trong gidng day va hoc tap Stc bén vat liéu
la cho phép nguwdi day va ngudi hoc tiét kiém thi gian
cho cac khéi lwgng tinh toan Ién va phic tap. Dé dat
dwoc hiéu qua can lwa chon phan mém toan hoc phu hop
véi viéc gidng day va hoc tap Stre bén vat liéu cho sinh
vién ndm th hai va ba. PhAn mém toan hoc nay can co
d&c diém |a khéng qua khé str dung nhw cac ngdn ngi
lap trinh chuyén nghiép, c6 thé cho phép ngudi st dung
khong co kién thirc sau vé Iap trinh nhanh chéng dat kj
ndng & mdc can thiét, cé kha nang thuan tién vé cac
phép toan, db hoa va soan thao.

Trén co s& phan tich tinh nang ctia cac phan mém toan
hoc théng dung, tham khao kinh nghiém gidng day Strc
bén vat liéu tai cac trworng dai hoc trén thé gidi [2,3,4], tac
gid nhan thdy MathCAD |& phdn mém toan hoc phu hop
véi cac tiéu chi dé ra. Trong bai bao dudi day tac gia sé
phan tich cac d&c diém va (ng dung MathCAD [1] trong
viéc gidi bai toan Swrc bén vat liéu.
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Hinh 2. Hé co ban

2. Dac diém cua phan mém MathCAD

MathCAD |a san phdm ctia hang Mathsoft, la mét phan
mém toan hoc tdng quat st dung trong viéc tinh toan ky
thuat va nghién ctu khoa hoc. Dac diém co ban clia phan
mém la cé tinh phd dung, truc quan va tich hop.

Tinh phé dung

MathCAD la mét trong nhirng chwong trinh toan hoc
phd bién nhat ddi véi cac chuyén gia cé linh vic hoat
dong lién quan dén cac phwong phap tinh. Day 1a mot
phan mém toan hoc don gidn va hiéu qua, cé kha nang
gidi hau hét cac bai toan trong cac linh vic khac nhau.
Céc cong cu toan hoc clia chwong trinh di manh dé giai
cac bai toan khéng can thém cac tha tuc bén ngoai, bao
gbdbm: Coéng cu xt ly phép tinh véc to va ma tran; Giai
phwong trinh va hé phwong trinh dai s (tuyén tinh va phi
tuyén); Giai phwong trinh va hé phwong trinh vi phan (bai
toan Cochy va diéu kién bién); Tinh tich phan; Tinh dao
ham; Bién ddi ham thanh cac chubdi; Giai phwong trinh vi
phan dao ham riéng; Tim cuc tri ham co rang budc; Xt ly
thdng ké cac sé liéu, ndi suy, ngoai suy, xap xi .

Tinh trirc quan

Dac diém truc quan 1a wu diém vuot troi cia MathCAD
so vOi cac chwong trinh toan hoc khac. MathCAD la
chwong trinh todan hoc duy nhét cé giao dién dwoc xay
dung trén nguyén tac “What you see is what you get”.

Diéu nay c6 nghia la méi sy thay ddi cé thé nhin thay truc
tiép va in ra dwéi dinh dang van ban. Lam viéc trén may
tinh hoan toan trung khép nhw trén gidy nhwng hiéu qua
hon. Phan mém MathCAD cho phép dbng thdi thuc hién
viéc thiét 1ap va chinh stra md hinh. Ngudi st dung cé
thé tién hanh déng thoi viéc tinh toan, biéu dién cac phép
tinh va két qua dwéi dang db thi, tim ra 16i va chinh stra.
Trong MathCAD céc s6 liéu dwoc thé hién dwéi dang van
ban théng thwdng, mé ta bai toan theo cach truyén théng,
nhan dwoc két qua tinh dwdi dang sé hodc giai tich voi
kha nang str dung cac céng cu dd hoa thé hién két qua.
MathCAD cé cac chirc nang hiéu tng hinh anh cho phép
thiét 1ap mé hinh déng lam téng tinh trwc quan cta mo
hinh.

Cac biéu thirc toan hoc viét trong MathCAD st dung
cac ky hiéu nhw cdng, trte, nhan, chia, tich phan, vi phan
.. quen thudc va tai cac vi tri gibng nhuw trong cac biéu
thire toan hoc théng thudng, khdng giéng véi cac chuong
trinh khac st dung cac ky ty theo mot quy dinh dac biét.
Do d6, ndi dung chuong trinh gidi bai toan viét trong
MathCAD dé hiéu va truc quan cho ca ngudi viét chwong
trinh va nguwoi doc tham khao.

Mét diém dic biét cia MathCAD 1a c6 c6 thé dua cac
bién vé&i cac thir nguyén vao trong cac biéu thirc toan hoc,
cé thé lwa chon hé don vi do hodc dinh nghia lai cac don
vi do. Chuong trinh c6 hé théng tw dong tinh va kiém soat
thr nguyén khi thye hién cac phép tinh.
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Hinh 3. Pudng dan héi va goc xoay
Tinh tich hop

_MathCAD co thé tich hop va twong tac véi cac rng dung khac nhw Excel, Matlab... Cac ban vé AutoCAD c6 thé
diéu chinh trong MathCAD, st* dung Visual Basic va OLE Automation tao 1ap cac chwong trinh (rng dung thwong mai.

3.Vidu

~ V& biéu db d6 vong va goc xoay dam co kich thudc va chiu tai trong phan b6 dang hinh sin (hinh 1). Dam c6 mét
cat ngang hinh chir nhat, chiéu rong khong doi b, chiéu cao thay doi theo quy luat bac nhat tir mat cat Ava B la h dén
mat cat C 1a 2h. Biét: E=2.10*kN/cm?; [0]= 16kN/cm?; b=6¢m; h=10cm; L1=2m; L2=3m; q,=6kN/m. Y&u cau:

Cac buwdrc giai bai toan:

- Lap hé co ban véi hai an sb la X1 va X2 tai ngam A (hinh 2).

- Giai hé phuong trinh phrong phép lwc xac dinh cac an sé.

- V& bidu db do véng va goc xoay bang phwong phap tich phan.
S dung phan mém MathCAD viét chwong trinh giai

GIAI:

ORIGIN:=1

SO LIEU BE BAI CHO:

E:=2.10" sz o, = kN =10cm L1:=200cm L2:=300cm
cm cm
q0:= 6.10’2k—N L=L1+L2
cm

q(z) = —qO.sin(%).(O.cm <z<L1+0.25L2)

Chon hé co ban nhw hinh vé, gbc toa do chung clia dam tai A. Hai 4n s6 la X1 va X2:

Tinh dac trwng hinh hoc doc theo truc thanh

LI+2L2-z

z
h(z) = h.(1+—).(0.cm£ z< Ll)+h.( 5

j.(Ll <z<L1+L2)

b. h(z)

J (2)= El(z)=EJ (2)

(xem tiép trang 39)
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Khao sat anh hudng cua lo khoét
dén kha nang chiu luc cuia dam bé tong
cot thép thuong bang phan mém Ansys

Testing the hole impacts on the bearing strength of conventional reinforced concrete beams by
Ansys software program

PGS.TS. Nguyén Ngoc Phuong
ThS. Tran Viét Diang

Tém tit | Datvan dé

Bai b4o nay dé cap dén su anh hudng ctia IA-|ién nay, tror]g cé? céng’ trinh xay du?g, ’céc rle thong I,q"/
16 khoét dén kha nang chiu luc ctia dam bé th‘huat ngang (qu’o’ng ong. cap...ﬂ) dugc bo, tri xuyén qua cac
t6 5t thép thudn b%ln .céch khao st dam san. bé tNan ,dung toi Qa kho_rjg gian st du{\g va deﬁnm baﬂo
?ngAgo K If . 8 , g, I | duwoc tham my cua coéng trinh, viéc st dung dam bé téng cot
mot dam bé tong c6t thép voi cac 16 khoét | ihen (BTCT) voi 16 khoét da duoc Gng dung rong rai & Viét
6 vi tri, hinh dang khac nhau trén phdn | Nam. Tuy nhién cac quy dinh va nghién ctu vé& dam BTCT voi
mém Ansys. Qua d6 c6 cac nhan xét, kién | 16 khoét trong céc tiéu chuén thiét ké & Viét Nam con chwa rd
nghi cho cong tac thiét ké dAm bé tong c6t | rang, gay kho khan cho cac ky suw thiét ké trong qua trinh tinh
thép c6 16 khoét. | toan. Vivay bai bao dé cap dé lam ré hon van de trén.

1. Anh huéng cia hinh dang,kich thudc 16 khoét dén kha
néng chiju lwc cta dam

Abstract ) L
) ) ) . S dung phan mém phan tich Ansys v11 dwa trén phwong
This article deals with the hole impacts | phap phan t& hivu han d& khao sat dam co tiét dién 300x700
on the bearing strength of conventional | (mm), clp do bén bé téng B25, L= 8m, chju tai trong phén b
reinforced concrete beams by testing = bé mat p=0.03 N/[nmz, lién ket 2 dau khop. Trong mé phéng,
a reinforced concrete beam with holes muc dich chinh dé xét anh hLPfJ’ng cla 16 khoét t&i kha néng
chiu lwc ctia ddm nén cét thép doc duwoc bd tri gdbm 2012 &

of different shapes and positions by the oD LU Jell & ot
phia trén va 2014 & phia dwéi.

ANSYS software program. Thereby,

comments and recommendations will be ~ Khao sat 1 dadm BTCT c6 cAu tao va tai trong nhw hinh 1
made for the design of holed reinforced || dén hinh 9.
concrete beams. Lan luot khao séat cac dam véi cac so dd nhw hinh 2 dén
hinh 5.

Két qua phan tich thu dwoc (ng suét chinh va vét nirt nhw
hinh 8 va hinh 9.

Theo két qua tir Ansys, tai khu vc dy kién khoét 16 trén
dam dac, gia tri 51, = 1.042 (N/mm?) va 81,;, = -0.118 (N/
mm?). Trén thuc té, do diéu kién thi cong, 16 khoét tron khéng
dwoc su dung nhiéu nén trong so sanh anh hwéng cla kich
thwde 16 khoét, chi xem xét 16 khoét hinh chi nhat v&i vi tri tam
16 twong tw nhw ddm D2. Két qua (rng suét thé hién & bang 1.

Biéu dién dudi dang biéu d6 quan hé gitra (rng suét voi
kich thwéc 16 khoét nhw hinh 10.

Viéc 6 16 khoét lam tang (g suét trong dam so véi treong
hop dam khoéng khoét 10, tir dé gidm kha nang chiju Iyc cla
dam.

PGS.TS Nguyén Ngoc Phuong Dam D2 va D3 c6 khoét 16 hinh vuéng va 16 hinh tron véi
ThS. Tran Viét Diing dién tich twong duong dét cung vi tri, cung gia tri tai trong nhuw
trén thi c& 2 dam déu bat dau xuat hién vét nirt & thé dwdi, trng
suét trong dam cho 2 trwdng hop nay cé chénh léch, tuy nhién
s chénh léch la khong Ion.

B¢ mén Bé tong cot thép va gach da, Khoa Xay dung
DT: 0903405450, 0919575237
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Hinh 1. M6 hinh 3D dam Bé tong cot thép trong Ansys
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Hinh 6. Ung suét chinh trong dam D2
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Hinh 8. Vét nit hinh thanh trong dam D2
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Hinh 10. Quan hé (rng suat va kich thudc 16 khoét
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Hinh 11. SG d6 dam vai vi tri 16 khoét chir nhat bat ki
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Hinh 7. Ung suét chinh trong dam D3

P

Hinh 9. Vét nirt hinh thanh trong dam D3
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Hinh 12. Quan hé (rng suét va vi tri 16 khoét

Hinh 13. Quan hé (rng suét va vi tri 16 khoét

Bang 1. Két qua khao sat dam v&i kich thwéc 16 khoét thay doi

STT Kich thuéc 18 (ng suét chinh 31 (N/mm?) Sw xuét hién vét nat
(mm) MAX | MIN Co Khéng
V&i 16 khoét vudng
1 100 x 100 2.103 -0.12185 X
2 150 x 150 2.118 -0.09260 X
3 200x200 2.112 -0.10182 X
4 250x250 2.218 -0.11785 X
5 300x300 2.380 -0.09928 X
6 350x350 3.201 -1.138 X
V6i 16 hinh chi¥ nhat kich thuwéc twong dwong 16 khoét vudng 200x200mm
7 100x400 2.231 -0.11921 X
8 400x100 3.070 -0.6745 X
9 150x268 2.214 -0.099904 X
10 268x150 2.108 -0.13277 X
Vi 16 hinh chir nhat kich thwéc twong dwong 16 khoét vudng 300x300mm
11 200x450 2.204 -0.14466 X
12 450x200 3.187 -0.79124 X
13 150x600 2.337 -0.10146 X

Vé kich thwéc: 16 rdng cang I6n thi sw anh huéng dén
kha nang chiu lwc ctia dam cang nhiéu. Khi 16 khoét nhd,
dam chwa xuét hién vét nit thi ng suét trong dam nay
c6 sy chénh léch khong dang ké. Khi dam cé 16 khoét Ién,
trng suat chl yéu tap trung tai 16 khoét, vét nirt hau nhw
hinh thanh xung quanh khu vic 16 khoét. Sw phat trién
16 khoét theo chidu cao clia ddm c6 &nh hudng nhiéu va
nguy hiém hon so véi viéc phat trién theo chiéu doc ctia
dam.

2. Anh hubng cuia vj tri 16 khoét chir nhat dén kha nang
chju lvc cta dam

Xét ddm véi kich thwéc 16 khoét cd dinh 200x400
(mm) dwoc thé hién nhw hinh 11.

2.1. Anh hwéng vi tri 16 khoét theo phuong doc dam

Theo phwong doc dam, Ian Iwgt ¢ dinh gia tri h,=100
mm va h; =400mm, cho a bién thién tr 0 dén 4000 mm.
Két qua dwoc thé hién & bang 2,3.

Biéu dién dwdi dang bidu dd quan hé gitra (ng suét
V@i vi tri 16 khoét nhw hinh 12.

Biéu di&én dwdi dang biéu dd quan hé gitka rng suét
V@i vi tri 16 khoét nhw hinh 13.

Qua két qua phan tich anh huwéng 16 khoét theo
phwong doc dam, cé thé nhan thay: U'ng suét trong dam
c6 16 khoét déu chiu anh hwéng dong thai ctia lwe cat va
moémen trong dam. Khi 16 khoét sat vj tri gbi twa, noi cé
lwc cét I&n nhat va mdmen nho thi tng suét trong dam
twong déi Ién. Tuy nhién, khi vi tri 16 khoét xa dan vi tri
gdi twa, luc cat gidm va mémen téng, tai cac vi tri cach
gdi twa khoang 1/10+1/13L dam cho ta két qua (rng suét
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Bang 2. Két qua khao sat dam véi vit ri 16 khoét thay dbi thudc ving kéo

- DBac trwng 16 rdng (mm) (ng suét chinh 31 (N/mm?) Sw xuét hién vét nit
a | h | n Max Min co Khong
L6 thudc vung kéo
1 500 100 400 1.337 -0.107 X
2 600 100 400 1.054 -0.1143 X
3 700 100 400 1.201 -0.1303 X
4 800 100 400 1.376 -0.1169 X
5 900 100 400 1.669 -0.1276 X
6 1000 100 400 1.726 -0.1073 X
7 1100 100 400 1.779 -0.1177 X
8 1200 100 400 1.802 -0.1173 X
9 1300 100 400 1.906 -0.1282 X
10 1400 100 400 2.308 -0.1178 X
11 1500 100 400 2.372 -0.1161 X
12 1600 100 400 2.412 -0.1181 X
13 1700 100 400 2.469 -0.1185 X
14 1800 100 400 2.518 -0.1243 X
15 1900 100 400 2.751 -0.3047 X

Bang 3. Két qua khao sat dam véi vi tri 16 khoét thay déi thudc viing nén

- Déc trung 16 réng (mm) (ng suét chinh 81 (N/mm?) Su xuét hién vét nit
a | h | n Max Min co Khong
L6 thudc vung nén
1 500 400 100 1.012 -0.1819 X
2 1000 400 100 1.064 -0.1315 X
3 1500 400 100 1.432 -0.2934 X
4 2000 400 100 1.790 -0.117 X
5 2500 400 100 1.930 -0.2854 X
6 3000 400 100 2.212 -0.192 X
7 3500 400 100 2.367 -0.241 X
8 4000 400 100 3.079 -0.597 X

Bang 4. Két qua khao sat vé&i vi tri 16 khoét thay dbi theo phwong

vuéng goc truc dam

Pac trwng 16 réng (mm)

(ng suét chinh 81 (N/mm?)

Sy xuét hién vét nit

STT
a h, h; Max Min Cé Khéng
1 600 100 400 1.054 -0.1143 X
2 600 150 350 1.008 -0.1169 X
3 600 200 300 1.018 -0.1184 X
4 600 250 250 1.022 -0.1147 X
5 600 300 200 0.982 -0.1351 X
6 600 350 150 0.977 -0.1753 X
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Hinh 14. Quan hé {rng suét va vi tri 16 khoét

twong ddi nhd. Vi tri nay 1a vi tri c6 mémen kha nhé va
Iwc cat kha Ion. Khi 16 tién xa vé& chinh gitra dam thi lwc
céat gidam vé khéng va mémen tang dén gia tri cwc dai thi
(ng suét trong ddm déu téng cao. Diéu nay chirng té sw
anh hwdng clia mémen dén (rng suét trong dam c6 16 16n
hon so véi lwc cat. V& vi tri theo phwong doc dam cia 16
khoét, chi nén dat tai vung c6 mémen nhé.

2.2. Arjh huéng cla 16 khoét theo phwong vudéng goc
vOi truc dam

Theo phwong vudng goc véi truc dam, khéo sat dam
c6 16 khoét cach gdi twa mot doan 600 mm va cho 16 khoét
dich chuyén theo phwong ding véi cac khodng nhé dé
xem xét sy bién thién cla &ng suét trong dam. Két qua
phan tich ng vé&i cac trudng hop dwoc téng hop trong
bang 4.

Biéu dién dwdi dang biéu db quan hé gitra ng suét
V&i vi tri 16 khoét nhw hinh 14.

Nhan thay: Theo chiéu cao clia ddm, sy chénh léch
(ng suét trong dam c6 thay ddi khong Ién. Vi tri (ring suét
kéo I&n nhat van & vi tri gitka dAm con ng suét nén Ién
nhét tap trung & canh trén cla 16 khdet. 'ng suét kéo
gidm dan va ng suét nén tang nhanh khi 16 khoét nam
& vung nén, nén tranh cho viéc pha hoai don, can han
ché dat 16 khoét vao vung chiu nén ctia dam. Vij tri dat 16
khoét nén nam & khu vic truc trung hoa ctia dam thi thi
anh hwéng dén (rng suét trong dam Ia kha nho va hai hoa
hon.

Nhw vay, véi dam cé 16 khoét nhd (dién tich 16 khoét
khéng qua 60% dién tich tiét dién) thi anh hwéng cda 16
khoét Ia khéng I&n. Qua trinh tinh toan ap dung dwoc cac
cbng thirc nhw ddm dac théng thwédng. Vi tri khoét 16 nén
b tri tai khu vwec cé ndi lwc nho trong dam, dac biét 1a khu
vire ¢6 mémen nhd. Tranh bd tri 16 khoét vao doan dam

Tai liéu tham khao

1. Nguyén Trung Hoa,(2008), ” Két cdu bé tong cot thép theo quy

pham Hoa Ki”', Nha xudt ban xdy dung, Ha Nji.

2. Nguyén Viét Trung,(2000) “ Thiét ké két cdu bé tong cot thép
hién dai theo tiéu chuan ACI”, Nha xuat ban giao théng van
tdi.

c6 mémen I&n va ndm trong ving nén cta dam. Néu bd
tri 16 khoét cé hinh dang chir nhat véi canh dai cta 16 ndm
theo phwong doc dam thi sy &nh hwéng t¢i khd nang chiu
lwe cGia d&dm 14 nho hon.

Két luan va kién nghi

Vé&i ddm BTCT thwong lién két hai dau khop, sy xuét
hién 16 khoét trén than dam lam tang (rng suét trong dam,
tir d6 gidm kha n&ng chiu lyc ctia dam. L& khoét lam gian
doan sy phan phéi rng suét, giam tiét dién, tao ra sw
tap trung (ng suét va gay ra cac vét nit hinh thanh xung
quanh 16 khoét.

Khi kich thwdc 16 khoét nhd, sw lam viéc cla dam
twong tw nhw ddm déc, kha nang chiu lwe ctia dam khéng
bi anh hwéng nhiéu. Vé&i cac loai kich thwéc khac nhau
cho thay, sy phat trién 16 khoét theo chiéu cao clia dam
¢6 anh hwéng nhiéu va nguy hiém hon so véi viéc 16 phat
trién theo chiéu doc ctia dam. Cac 16 khoét cé dién tich
twong dwong nhau gay anh hwéng Ién dam ciing twong
duwong nhau néu bé tri hop ly. Khi kich thwéc 16 khoét Ion
sé anh huwéng dang k& dén kha nang chiu lwc va tinh toan
thiét ké dam. L6 khoét I1&n chia dam thanh 2 thanh: Thanh
phia trén va thanh phia dwi. Qua trinh tinh toan sé tinh
doc lap cho 2 thanh nay.

Vi tri 16 khoét hop ly déi véi trwdng hop ddm don gian
chiu tai phan bé la khi 16 khoét cach gbi twa mot khoang
la 1/10 nhip dam va theo phwong vudng géc véi truc dam,
16 khoét dat & vung truc trung hoa thi sy anh hwéng dén
dam la bé nhat. Khu vuc dat 16 khoét cang & vi tri co
moémen I&n thi sy anh hwdng dén kha nang chiu lyc cla
dam cang bét loi.

Cén b sung rd hon viéc thiét ké cho dam co 16 khoét
trong ti€u chuan thiét ké két cau BTCT cua Viét Nam
TCVN 5574-2012 dé thuan lgi hon cho cong tac thiét ke./.

3. Pinh Bd Tru-Hoang Van Loi, (2003), “Hudng dan sir dung
ansys”, Hoc vién ky thudt quan su.

4. TCVN 5574-2012, Két céu bé téng cot thép — Tiéu chudn thiét
ke

5. M.A Mansur-Kiang Hwee Tan, (1999), “Concrete beam with
opening- Analysis and design”.
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Gia c6 nén bang phuong phap coc da dam

két hop dam trong luc

Foundation reinforcement by method of macadam combined gravity compaction

Tom tat

C6 nhiéu phuong phap gia c6 nén dit yéu

nhu dém cat, coc xi mang dit, giéng cat, bac
thdm..., trong do6 gia c6 nén dit yéu bang coc
da dam két hgp dam trong luc dung cho dit 1an
bién chua dugc gi6i thiéu nhiéu. Noi dung bai
bao gé6i thiéu nguyén ly va bién phap thi cong
coc da dam két hgp dam trong luc gia cd nén
dat yéu.

Abstract

There are many reinforced methods of soft
ground such as sand cushion, soil-cement pile,
sand well, permeable wick... in which method
of macadam combined gravity compaction

for land encroaching on the sea has not been
introduced much. Content of the article presents
the principles and construction methods of
macadam pile combined gravity compaction for
soft ground reinforcement.

ThS. Nguyén Thi Thanh Huong

Bé mén Céng nghé va T6 chire thi cong, Khoa Xdy dung
DT: 0983695880

Email: huongkxd@yahoo.com
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1. Dat van dé

Viét Nam c6 bd bién dai, nhiéu bén cang, dai da sb
khu vuc lam cang dwoc hinh thanh tir d4t 1an bién. Do dat
l&n bién phan I&n co I&6p dat yéu day, loai dia chat nay c6
do chat thdp, cuwdng do dat nén yéu, kha nang héa ldng
cao, d6 sau hoda I6ng 16n, khi xéy dwng cac cong trinh
kh0| lwong x& ly dat nén Ién, xac dinh tét g|a| phap gia cb
nén sé& nang cao chat lwgng cong trinh, giam thei gian thi
cong va tiét kiém chi phi.

D& nang cao kha nang chiu lwc, giam dd lan, dong
thoi triét tiéu hoa 16ng, cé thé dung coc da dam gia co nén
dat, dung dam trong lwc gia cb nén dét va nhiéu phwong
phap khac. Phwong phap coc da dam (hinh 1) dwgc phat
trién vao thap nién 1930, tao nén mot nén dat hdn hop,
kha nang chiu Iyc tang 1én rd rét, do lun gidm manh, hoan
toan triét tiéu dwoc héa 1dng. Phwong phap dam trong luc
(Hinh 2) dwoc phat trién tr gitra thap nién 1960 bdi Luis
Menard, s dung nang lwong xung kich clia qua dam
gia cb nén chat nén dat, cé tac dung gidm tinh nén Ian
va giam kha nang héa 16ng ctia nén. Thong qua tdng két
kinh nghiém, hién nay da hinh thanh nén phwong phap
thi cong coc da dam két hop dam trong lwc, chinh 1a sw
két hop cla hai phwong phap gia cd nén bang coc da
dam va dam chét trén mat dat bang cac qua nang. Day |a
phwong phap mang lai hiéu qua kinh t& xa hdi cao.

2. bac diém cua phwong phap

Phwong phap coc da ddm két hgp dam trong luc
théng qua dam rung tao 16 trong nén dat yéu, db da dam
vao 16 coc, hinh thanh than coc dwong kinh 16n co do
chét cao, coc dwoc tao thanh tir da d&m, két hop véi nén
dé4t cii tao thanh nén hén hop. Sau mét khoang théi gian,
st dung bua trong lwc tién hanh dam chat, tiép tuc nang
cao kha nang chiu lyc, gidm do lun, gidm kha nang héa
I6ng.

Phwong phap nay thi cong don gian, dé chon vat liéu,
téc d6 thi cong nhanh, gia thanh thap, chat lvong déang
tin cay, hiéu qua gla cb nén cao, chi thay dbi d&c tinh cua
d4t nén noi can cai tao, khong san sinh 6 nhiém hoa hoc
déi voi dat nén va méi trudng xung quanh.

DAt 14an bién la dat yéu, thi cong coc da ddm can ap
dung phwong phap “Dam cach” dé gidm xao tron nén dét.
Do cé tac dung rung lam chat nén trén dién réng, khi viéc
tao 16 tai mot sd vj tri kho khan, cé thé tao 16 trwdce, sau
m&i db coc. Sau khi nén hén hop hinh thanh mét khoang
thoi gian (khoang 1 tuan), ap lwc nuéc 16 réng phan tan
mot phan, mai tién hanh ddm chét bang bua trong luc.

3. Pham vi ap dung

Phwong phap thi cong gia cb dat 1an bién bdng coc
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Hinh 1. Thi cong coc da dam

a) Dinh vi
b) Ha dau rung

c) Rung dén do sau thiét ké va nhoi da dam

Hinh 2. Thi cong dam trong luc

d) Vira nhoi da vira rung va nang dau rung

€) Hoan thanh coc

f) Pam bang qua ning

Hinh 3. Quy trinh thi cong coc da dam két hgp dam trong lu'c

da dam két hop dam trong lwc phu hop véi cac cong trinh
trén dét 1an bién quy mé I&n nhuw ciu cang, dat nhan tao
ven bién c6 yéu cau cao vé kha néng chiu lwc, d6 IGn nhd
va it chiu anh huéng cta dong dat.

4. Nguyén ly

Coc da st dung thiét bi dang éng c6 kha nang rung
ngay trong ving cé dong chay ap lwc Ién, cé kha nang
vira rung vira an, tao 16 trong vung cat r&i, sau dé nh0|
da dam ting dot vao 16 dé tao thanh coc, coc va dat nén
ban d4u tao thanh nén hén hop. Coc da dam viva co tac
dung thay thé vira c6 tac dung lam chat, dé nang cao kha
n&ng chiu lwc va gidm tinh nén lin, ddng thoi coc da trong
dat hén hop duogc tao thanh tiv vat liu thd, co kha nang

thoat nuéc phuong ding tot, lam tang téc do thoat nwéc
16 rong, c6 tac dung tang toc thoat nwdc co ket, lam giam
kha nang hoa léng khi cé dong dat.

X ly nén hén hop bang dam trong luc chi yéu dua
trén co ché dam chat dong lwc va thay thé dong luc, tie
dung tai trong déng dang xung kich lam 16 réng cia déat
gitra cac coc va da dam dau coc giam, d6 chat tang lén,
nwéc 16 rdng thoat nhanh, nhd d6 tiép tuc nang cao kha
nang chiu lyc ctia nén hdn hop va triét tiéu kha néng héa
Idng clia cat, ddng thdi lam mot phan da dam ép vao dat
quanh coc, ¢c6 tac dung nhuw thay dat, hinh thanh tang vé
clrng ¢6 tinh nén lun thap, cwdng d6 cao bén trong nén
hdn hop, cé hiéu qua gidm dang k& do 1Gn ctia nén hén

hop.
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Chuén bj thi cong

A 4

Thi cong coc thur

Trac dac

Dit chuén dau rung

Di chuyén may dén vi tri tiép theo

\4

A 4

Thoi gian tam ding

Tric dac va tao phang mit bang

Pam tht

A

Kiém tra ap luc nudc, dién ap, dong dién khong tai

Pam diém lan 1

Ha dau rung tao 16

v

Lam sach 16

A 4

Nhoi da dam va nhac dau rung

A

Tuan hoan dén dinh

Hinh thanh coc

Lam phang mit bang

!

Thoi gian nghi

A 4

Pam diém lan 2

A

Lam phing mit bing

Pam toan bd voi nang luong thap

Hinh 4. Luu d6 thi cong

5. Quy trinh chung va qua trinh thi céng chi tiét
5.1. Quy trinh chung

Quy trinh thi céng coc da dam két hop dam trong lyc
cQa datlan bién dwoc thé hién trén hinh 3, lwu do thi céng
thé hién trén hinh 4.

5.2. Quy trinh thi céng chi tiét
5.2.1. Chuan bj thi céng
a) Chuan bij tai liéu thi cong

- Khédo sat hién ,tru’o’ng, lam sach cac vat chuwéng ngai
trén va dwdi mat dat.

- N3m chéc ban vé va tai lieu ky thuat, trjén khai
phwong an thi cong chi tiet, mat bang bang phang, phu
hop yéu cau thi cong.

- Kiém tra may moc thi cg‘mg, nhéq sw, vat liéu, cac
dieu kién khéi cong khac. Pau rung can dwgc xac dinh

theo diéu kién dia chét cong trinh va kha nang chiu luc
cla nén can clr theo ho so thiét ké.

- Ché tao coc méc khéng ché cao do va toa do mat
bang tai khu vure 1an can mat bang thi céng. Xung quanh
coc méc can lam cac dau hiéu ré rang, bao vé coc méc
va can bd chuyén mén thuwong xuyén kiém tra déi chiéu
dinh ky.

- Trwdc khi khéi cong can kiém tra lai c6t cao do cla
mat bang.

- Dat hang rao canh béo an toan dé ngén ngudi khéng
c6 nhiém vu vao cong trwong thi cong.

- Thwong xuyén kiém tra vé an toan lao dong trén
cbng tredng.

b) Trinh tw thi céng

Thong thwdng str dung trinh ty thi cong “Tw trong ra
ngoai” hoac “Tr mdt canh sang canh dbi dién”. Tuy tén
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goi “Tr trong ra ngoai” nhwng dé dam bao coc bén trong
khé bi ép day ra phia ngoai thi van gia cb cac coc xung
quanh chu vi khu vyc gia cd trwde, cac coc con lai thi
cbng coc theo trinh tir bén trong ra ngoai.

Khi khu vuc 1an can mét bang thi cdng cé cac cong
trinh khac, phai thi cdng hang coc sat cong trinh 1an can
trwdc, sau do thi cdng coc hudng ra phia ngoai.

D4t 1an b|en phd bién tdn tai dat yéu cwong do thap,
khi thi céng can tinh toan dé giam tbi da sy xao dong nén
dét.

5.2.2. Lam coc thy

Trwde khi thi céng coc da dam, nén can c& vao tinh
hinh thuc té tién hanh lam coc thir dé thu thap cac théng
sb6 ky thuat, ddm bao chét lwong thi cong dai tra. Thi
nghiém coc tht can dat dwoc nhirng ndi dung sau:

- Dwa vao diéu kién dia chat cong trinh, xac dinh chiéu
dai hiéu qua cla coc tai hién trwdng.

- Trén co s& dam bao yéu cau cla thiét ké, xac dinh
dwoc cac thong sé ky thuat trong thi cong bao gom tan sb
rung, thdi gian rung, do sau an, chiéu cao va téc d6 nang
ong, dong dién lam viéc cia may va thoi gian thi cong
hoan thanh mét coc.

Xac dinh duwoc lwc ma sat thanh 6ng, chc_)p Iwa gidi
phap thi cong hop ly, d@m bao dd chat dong deu va tinh
lién tuc cla than coc.

- Tién hanh kiém tra :

+ Khéi lwgng da dam nhdi vao coc 14y tir két qua trong
phong thi nghiém so v&i yéu cau thiét ké.

+ Chét lvong than coc so voi yéu cau thiét ké. Coc thiy
théa man yéu cau thiét ké cé thé tién hanh thi cong dai tra.

5.2.3. Tao 16 va nhéi coc

Ban dau can cha y mé van nuwoc, khi nudc da thoat ra
khoi dau phun tién hanh khéi dong may khoang 2~3 gidy,
sau do xoay may, tranh xoay triwrc tiép lam héng may.

Dau rung nham chudn vi tri coc. Cau dau rung thang
ding, dwa dau phun vao vi tri coc. B 1éch dau phun véi
tim coc nhé hon 50mm.

Doéng ngudn dién dau rung va may bom léch tam, kiém
tra ap lyc nwéce (0,6 ~ 0,8 Mpa) va lwu lwong (200 ~ 300
lit/phut), kiém tra dién ap va cwong dd dong dién khong
tdi cla dau rung co6 binh thudng khong, dong thdi ghi
chép lai dong dién khong tai.

Khé&i dong can cu, ha dau rung vao dat voi tbc do 1
~ 2 m/phit, dong thoi quan sat sw thay déi dong dién cla
dau rung. Gia tri cwdng d6 dong dién I&n nhat 1a 150A,
khi vwot qua phai tam dirng tao 16 hodc kéo dau rung lén,
doi cworng d6 dong dién gidm mai tiép tuc tir tir ha xudng.

D4t 14n bién thwdng c6 tAng cat chat. Khi gép tang cat
chat va nuwéc khéng chay nguoc ra khdi 16 coc, can nhac
dau rung lén, doi nwéc chay nguwoc ra khdi 16 coc moi
tiép tuc ha xuéng. Néu viéc nay lap di lap lai cé thé khoan
xuyén tang cat chat. Khi khoan xuyén ting cat chat xen
kep nay, nén mé rong 16 mot cach hop ly, mbi 1an khoan
1m nén dirng lai & mé rong 16 trong 5 ~ 10 gidy. Sau khi
dat d6 sau thiét k&, dau rung can dwoc nang Ién ha xudng
1 ~ 2 1an dé tiép tuc mé rong 16 coc.

Khi dau rung ha thap hon khoang 0,3m so véi cét thiét
ké thi bat dau lam sach 16. Trwéc tién rung tiép 5 ~ 15
gidy, nang ha dau rung toan bo chiéu dai coc 1 ~ 2 1an dé
lam sach. Sau khi tao 16 xong thwdng can khoang 1 ~ 2
phut 1am sach, mé& rong 16 coc va giam bét ndng dd bun
trong 16 coc, gitp d& hon khi nhdi da vao dau coc. Day
cling 1a luc ghi chép thai gian tao 16 coc va dong dién da
st dung.

Dién tich bai I4n bién I&n, do tac dung ép chat nén cuc
bd mot sb chd sé khé tao 16. Khi dung dau rung khong
tao dwoc 16 c6 thé dung khoan xoén duwdng kinh 300mm
khoan dan.

Nhdi da dam: Dung xe van chuyén da dam kich thuwéc
20 ~ 40mm dén canh 16 coc. Sau khi tao 16 nang dau rung
Ién khodng 1m. Lién tuc nhdi da dam, rung ha da va lam
chat. Cuwong d6 dong dién ché tao coc khodng 50~60A.
Khi cwdng dd dong dién khi nén chat da dam dat dén
120A, dirng 5 ~ 15 giay, sau dé kéo diu rung 1&n 0,5 ~ 1m
dé da dam roi xubng, ha dau rung, dam bao dong dién
rung nén chat la 120A. Phan nén chat 1a khoang 0,3 ~
0,5m phia dw¢i dau rung. Tiép tuc thi cong nhw vay dén
khi da dam dat cbt thiét ké. Nhdi tiép 0,7m da dam. Dung
dau rung ép xudng dé dam bao cwong do dau coc. Trong
qua trinh nhdi da dam, can ghi chép thoi diém bat dau
nhdi da dam va lwong da dam da dung.

Sau khi két thic tat may, chuyén vi tri, danh dau va ch
thich coc vira thi cong trén ban vé bo tri coc.

5.2.4. Dam trong lwc
a) Thi nghiém dam va xac dinh thong sb thi cong dam

Can clr vao vao dia chét codng trinh va theo dac diém
ctia nén hén hop da dwoc thi cong, théng sé thi cong dam
trong lwc sé€ dwoc xac dinh thdng qua thi nghiém hién
trwong, bao gdm: Thoi diém bat dau tién hanh dam tinh
tr khi lam xong coc; Trong lweng qua dam; Khoang cach
diém dam trén méat bang; Sé 1an d&m theo diém va dam
toan bd mat bang; Thdi gian nghi gitra cac 1an dam. Sé
lan dadm theo diém 1a 2 1&n, dam toan bd mé&t bang 1a 1 1an,
thoi gian nghi gitra cac lan dam la 1 tuan.

b) Trinh tw thi cong chi tiét

Vé sinh, lam phang mat bang, thi céng Iép phu : Dung
may Ui can phdng mét bang thi cong, lam I&p pha day
0,5m bang da dam, dé khi ddm nwéc thoat ra dé hon va
thuan loi cho may mac thi cdng di lai, ddng thoi co thé
phan phdi lwc dam trén mot pham vi rong hon.

Trac dac, 1am méc: Dya vao ban vé thi cong, dung
may kinh vi, thGy binh xac dinh pham vi cAn dam va vi tri
diém dam. B tri coc mbc lwoi khdng ché toa do ngoai
pham vi ving can dam, dong thoi xung quanh b tri cac
dlem moc khéng ché cao dd, coc méc do lun. boéng coc
gd ngan lam ky hiéu tai vi tri diém dam cua lwot dadm dau
tién.

Lwot ddm dau tién :

_+ Duwa may cdu dén dung vi tri. Dat qua nang dang
diém dam.

+ Do cao do dinh qua nang trwdc khi dam.

+ Kéo qua nang Ién cao d6 dy kién,,nhé lay, doi qua
nang roi ty do xong thi thdo béd moc cau, do lai cao dd

dinh qua nang.
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Bang 1. Thiét bi va may méc thi cong

trong Iwc. Day la gidi phap hiéu qua dé gia cé nén dat yéu,
d4t 1an bién tao mat bang xay dwng cong trinh.

Phwong phap coc da dam két hop dam trong lwc két
hop dwoc wu diém clia hai phwong phap coc da va dam
sau, bao gébm lam chat, thay thé d4t déng thoi thoat nudc
16 rdng lam gidm do 1an, tdng kha nang chiu lwc cho nén,
lam gidm hodac triét tiéu anh hwéng héa 16ng clia dat cat
do déng dét.

Khéng dirng lai & d6, phwong phap coc da dam két
hop dam trong lwc cé wu diém vwot trdi hon tirng phwong
phap don I1&, do coc da dam dwoc hinh thanh tir vat liéu

nwée tét, dwdi tac dung bd tro’ clia dam sau nwoc 16 réng
thoat ra nhanh, cac thong s6 vé cwong do, dd chat, chi sé
nén lun, kha nang héa Iédng cai thién nhanh chéng.

Khi s dung phwong phap coc da dam két hop dam
trong lwc lwu y phai cé thoi gian nghi gitra thoi diém két
thuc thi cong coc da dam va thoi diém bat dau tién hanh
dam. Thoi gian nghi nay dwoc xac dinh bang thuc nghiém.

Dé c6 thé hoan thién phwong phap phwong phap coc
da dam két hop dam trong Iwc dwa vao thuc tién, can co
nhirng nghién ctru thém vé cach thirc thiét k&, quy trinh
nghiém thu va cac yéu té khac./.

Tén thiét bi Céng dung chu yéu Quy cach S6 lwong

Céu banh 16p Céu dau rung 25t 3 chiéc
DPau rung Tao 16, ché tao coc ZCQ-75,ZCQ135 M@i loai 3 chiéc
Xe tai Van chuyén da dam ZL50 3 chiéc
Bom ly tdm Tang ap lyc nwéc 2DA-8 4 chiéc
Bom dung dich bun Hat bun 3PNL 6 chiéc
Bom chim Hat nwée 8JQ 6 chiéc
Bom nwéc ban Hat nwéc 70NWL 4 chiéc
May cét 6 xy Stra chira dau rung 3bo
May han Slra chiva dau rung 6 chiéc
May dam trong luc Treo qua nang 25t ~ 50t 3 bd
Qua nang Pam 21t, dwong kinh 2,52m 3 qua

+ Lap lai thao tac dam véi sc"')‘ lAn va tiéu phuén khéng
ché dirng dam quy dinh trong ho so thiét ké voi toan bd
cac diém cua lwot ddm dau tién

Sau mét tuan, tién hanh dam lan 2. Thao tac dam lan
2 giong nhw lan 1.

Sau khi két thuc lwot dam thir 2, dé bu da dam vao cac
vi tri dam va lam phang mat bang thi céng.

Bwoc cudi cing la ding phwong phap dam nang
lwong thap, nang lwong dam 1000kN.m dé tién hanh dam
toan bé mat bang.

5.2.5. Sy cb va giai phap xt ly

Khi thi céng coc da dam trén dién rong, thuwdng gap sw
cb ket 6ng dan nwéc, ket dau rung, dich léch vi tri coc va
khé nhéi da dam. Dwdi day la cac gidi phap xt ly sy ¢b.

Ket dng dan nwéc: Trong qua trinh tao 16, do ap luwc
nudc qua nhd hodc bun cat tich tu trén miéng 16 quéa day,
dung dich bun khéng thoat kip, bun cat l&ng & trong 16 coc
lam ket 6ng dan nwdc, dan dén khong thé kéo ong lén
cling khéng thé ha ong xuong Khi gap truong hop nay
cht y khéng dwoc tat van cap nuwéc, néu khong ap luc
dung dich trong 16 coc sé lam bun cat bit chat dau phun,
tham chi pha hong may mac. Can giam ap lyc nuwéc dén
mirc thap nhat, khéng dwoc tat dau rung, tir tlr nang ha
dén khi bun cat néi 16ng dan méi duoc kéo 1én.

Ket dau rung: Ciing giéng nhw ket ng dan nwoc, chi
khac 1a bun cat gitr chat dau rung chir khong phai éng dan
nwdc. Sy khac biét Ion nhat glua ket dau rung va ket éng
dan nwdc nam & sy thay déi cia cwéng do dong dién. Khi
ket dau rung, cudng dd dong dién thay ddi khong ngirng,
tang lién tuc. Khi dong dién dat 220A can tat dau rung,
dé tranh trwong hop dong dién qua cao trong thoi gian
dai lam héng thiét bi. Ket 6ng dan nuwéc dong dién khong
thay déi I&n, chi trong pham vi dong khéng tai, khéng tat
dau rung ciing khéng lam héng thiét bi. Khi ket dau rung
ngoai viéc phai t&t dau rung, cac thao tac khac giébng nhw
trwong hop ket dng dan nuée.

_Dich l&ch vi tri coc: Trén dat Ian bién thuong co lop dat
meém crng khéng déu. Khi tién hanh thi cong coc da dam,

dAu rung c6 thé dich léch vé phia dat mém. Déi véi truong
hop nay, khi thi cong coc tiép theo, vi tri coc can dich mét
khoang twong ng theo chiéu ngwoc lai, nhw thé co thé
giam bat d6 1éch 16 coc. Bong thdi trong qua trinh ha dau
rung, phai khdng ché téc dé ha, thwong khdng ché trong
khoang 1 ~ 2m / phut, va phai ddm bao dd thdng ding
ctia dau rung.

Khé nhdi da dam: Khi khé nhoi da vao 16 coc, cé thé
chat mot lwong da dam thich hop trén miéng 16 coc, sau
do kéo lén ha xubng nhiéu Ian, bun cat trén miéng hd sé
bi kéo xubng lam miéng 16 to ra, da dam dé roi xudng hon.

5.3. B6 tri nhan Iuc tai hién trieong

Nhan lyc tai hién truong dugc bé tri dwa vao khoi
lwong thi cong, dam bao tién do va hiéu qua cong viéc.
6. Vat liéu va thiét bj

6.1. Vat liéu cha yéu

) ba Qém do séi hoéc’da' nghién, sach, chwa phong hoa,

cap phoi dung cap phoi tw nhién 2 ~ 4, ham lwgng bun
khéng I&n hon 5%, dwong kinh hat I&n nhat khéng qua
4cm.

6.2. Thiét bj va mdy méc thi céng

6.2.1. May mdc thi cong cé thé tham khao bang 1.

6.2.2. May tréc dac

May toan dac : Do dac cac diém khéng ché chi yéu va
Ilwdi khong ché mat bang.

May kinh Vi, thwoc thép: Dwa vao céc diém khong ché
chinh dé dat cac diém khdng ché chi tiét, cha yéu dung dé
do dac vi tri coc.

May thdy binh va mia: B6 tri cac diém khéng ché cao
d6, do co6t cao d) dinh coc va cao d0 mat bang thi cong.

7. Két luan

Cung voi cac giai phap gia cb nén dét yéu khac nhu:
dém cat, coc da dam, coc dat xi mang, dam s’élu V.V... péi
bao gidi thiéu phwong phap coc da dam két hop dam
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thd, c6 tac dung nhw ting loc ngwoc, khd nang thoat

(tiép theo trang 27)

Xac dinh cac ham mé men do tai trong Mp va phan luc don vi Mx (twong tng voi viéc vé biéu dd mé men do tai
trong va biéu d mé mnen don vj do phan Iyc don vi)

F 1z
M, (z) = jq(zo).(z—zo)dzo M, (z) = (1 m}

i=1.2 j=1.2
Xac dinh cac sb hang trong phwong trinh giai bdng phwong phap lwc (twong (rng véi viéc nhan bidu dd)
J-M «(2), M4 (z) p J-M «(2); M, (Z)
0 EJ(z) El(z)
Giai hé phwong trinh xac dinh cac an sb phan luc lién két
X:=-6"AP X,:=7.581kN X, :=-492.209.kN
Vé duwdng dan hodi va géc xoay bang phwong phap tich phan

27 "M(20) | "M(0) , o L
y(20): IU ; j OOy= A0 2001 L

EJ(z0

Xac dinh d6 véng 16n nhat ciia dam

Given z0:=210.cm 200.cm <z0<300.cm

= Maximize(y,z0) =242.102.cm y(z,__)=0.178.cm

y max ymax

4. Nhan xét

Trinh tw giai bai toan bang phan mém MathCAD bao gdm céac buéc thye hién gibng nhu gidi bang tay. Chwong
trinh tinh c6 giao dién trwc quan, cac phép tinh str dung cac ky hiéu toan hoc quen thudc. Cac két qua dwoc thé hién
cung thir nguyén ngay sau khi viét xong phép tinh cho phép ngudi siv dung cé thé phan tich va hiéu chinh truc tiép.
Viéc str dung MathCAD da loai bé dwoc cac kho khan vé mat toan hoc, gilip viéc giai mot bai toan phirc tap néu giai
theo phwong phap truyén théng tré nén don gian.

Tir nhirng ndi dung trinh bay & trén c6 thé thay st dung phan mém MathCAD phu hop va hiéu qua trong giang day
va hoc tap Strc bén vat liéu. Viéc ap dung phén rr)ém toan hoc vao viéc giang day va hoc tap Strc bén vat liéu cling
nhw cac mén ky thuat khac tai Viét Nam la can thiét va dung v&i xu hwéng phat trién cla giao duc hién dai./.

3. Nirmal K. Das, Use of Mathcad in Computing Beam Deflection
by Conjugate Beam Method, Proceedings of the 2004 American
Society for Engineering Education Annual Conference &
Exposition, American Society for Engineering Education.

Tai liéu tham khao
1. Brent Maxfield, Essential MathCAD for Engineering, Science,
anhd Math, USA 2009.

2. Nirmal K. Das, Teaching and Learning Structural Analysis
Using Mathcad, Proceedings of the 2002 American Society
for Engineering Education Annual Conference & Exposition,
American Society for Engineering Education.

4. E. I’ Maxapos, Conpomuenenue mamepuanos Ha 6aze MathCAD,
BbXB-Ilemepoype 2009.
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Cong nghé thi cong cop pha nhéom

trong nha cao tang

Construction technology of aluminum formwork in tall buildings

Tom tat

Trong thi cong két cdu bé tong c6t thép toan
khéi nha cao tang thi chit lugng bé tong bé
mat, tiét kiém cop pha va rut ngan thoi gian
thi cong la cac yéu to rat quan trong lam giam
gia thanh xay dung va nang cao hiéu qua dau
tu cho cac du an. Bai bao nay cho biét tinh hiéu
qua khi stt dung cop pha nhém so véi cdp pha
truyén thong dong thoi dua ra quy trinh lap
dung va thao dé cop pha nhém trong xay dung
nha cao tang.

Abstract

In the construction of monolithic reinforced
concrete structures in tall buildings, the quality
of surface concrete, formwork saving and
construction period shorten are very important
factors to reduce construction costs and to
improve efficiency on investment for the
projects. This article presents the effectiveness
of using aluminum formwork as compared to
traditional formwork and introduces the process
of erecting and dismantling aluminum formwork
in tall building construction.

ThS. Lé Huy Sinh

B¢ mén Cong nghé va Té chirc thi cong, Khoa Xdy dung
DT: 0983145428

Email: sinh.com@gmail.com

Tai liéu tham khao
1. D6 Dinh Diic (chii bién), Lé Kiéu, Ky thudt thi cong- Tap 1- Nha
xudt ban xdy dung, 2004.

2. Phan Himg, Trdn Nhu Dinh, Vin khuon va gidn gido. Nha xudt
bdn xdy dung, 2000.

3. Ngb Van Quy, Cdc phuong phdp thi cong xdy dung. Nha xudt
bdn Xay dung, Ha Noi, 2005.

4. TCXDVN 296:2004 - Gian gido - Cdc yéu cdu vé an toan.

5. TCVN 4453:1995. Bé tong va bé tong cot thép toan khoi. Tiéu
chudn thi cong va nghiém thu.

6. Cdc tiéu chudn vé thi cong nha cao tdng.

7. Tai liéu ctia Cong ty TNHH S-FORM Vietnam.

ThS. Lé Huy Sinh

1. Dat van dé

Trong thi cdng xay dwng cac cong trinh bé téng cbt
thép toan khéi thi cong tac cdp pha luén ndm trén dwdng
géng tién do CPM (Critical Path Method). Ngay nay véi
c6ng nghé xay dwng hién dai va vat liéu lam cbp pha da
dang thi c6p pha dinh hinh da va dang tao ra nhirng buéc
tién I&n trong nganh cong nghiép xay dwng. Nhin chung
cbp pha dinh hinh gdm hai loai: cbp pha truyén théng
(cbp pha thép, cdp pha van phu phim, cdp pha nhya, cép
pha composite..) va cdp pha nhém. Trong d6 cdp pha
nhém 14 loai cp pha hién dai, 1ap dwng cép pha mot dot
cho ca cot- vach, dam san va ciu thang, d6 bé téng mot
lan vi vay rat ngén duoc thoi gian thi cong tir khoang 10
ngay/mét tAng xuéng chi con 5 - 7 ngay/moét tang. Hién
nay trén thi treong xay dwng Viét Nam cé nhiéu loai cop
pha nhém (Gang- Form, S- Form, SAMMOK..), cht yéu
clia cac cong ty Han Quéc, trong d6 cép pha nhém S-
Form |a loai da va dang dwoc ap dung tai nhiéu cong
trinh. Tuy nhién cong nghé thi cong cdp pha nhém cho
nha cao tAng chwa cé nhiéu tai liéu nghién ctwu, vi vay
tac gid muén dé cap cong nghé thi céng cbp pha S-Form
trong bai bao nay.

2. Gi®i thiéu cép pha nhom
2.1. C4u tao cép pha nhém (S-Form)
- Cép pha cung cép cho 01 tang;

~ - Dinh c6t chéng, cot chdng (Thép) cung cép cho 2 - 3
tang;

- Linh kién (la, chét tron, chét det) cung cép toan bo
cac tang dién hinh.

2.2. So sdnh cép pha nhém va cép pha truyén
théng (Bang 1, 2, 3)

3. Quy trinh lap dat va thao d& c6p pha nhém

3.1. Lap dit cép pha nhém (Hinh 4)

3.1.1. Quét dau chéng dinh

- Cén lam sach cac tAm cép pha sau méi lan st dung
dac biét la vien va bé mat tiep xuc voi bé tong cla cac
tam.

- Két qua tcf)t nhat dat dwoc khi 1&n dau chéng dinh
ngay sau khi cop pha dugc lam sach. Phai dam bao dau
chéng dinh kho truwéc khi db bé tong.

- Khéng duoc quét qua nhiéu dau chong dinh 1én bé
mat tao ra cac ving tu anh hudng toi chat lvgng cua
bé tdng. Tai cac vi tri c6 qua nhiéu dau chong dinh phai
dwoc lau, tham ngay.
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Bang 1. Vu nhwoc diém cta cop pha truyén théng

Hinh 1. Hé c6p pha 1 tang hoan chinh,
2 tang cot chong da lap dat hoan chinh

phathép | _pa dang vé kich thudrc.

- Chét lwong bé mat bé téng tét.

Loai 2 2
. Uu diém Nhwoc diem
cop pha
. - Chi phi dau tv ban dau thap. - Kha n&ng luan chuyén thap: thwéng st dung
1. Cop £ T .. | dwoc tw 6-8 Ian.
pha g6 - Dé dang gia cong (,cu’a! cat, han, dong dinh...) nén phu B )
hop v&i nhiéu loai két cau cong trinh. - Do dé dang cwa cat nén hao hut I&n.
- Chét lvgng bé mat van khuon ot nhung
- S6 1an st dung lai nhidu. giam do bi gi va bién dang.
2.Cép | -Do chinh xac cao. - Dé cong, vénh, bam dinh bé téng.

- Nang né khé van chuyén.
- Khéng an toan trong st dung.

- Chi phi bdo dwéng cao.

- Nhe va dé lap dat.

3. Cép ‘ ) , ‘ ] - B& mat van khuon 15 5
oha - B& mét phéng tuyét déi, do d6 gitip bé mat san phang, thBei r:j'tla:’:’s‘ u'f';t%” tot nhung giam nhanh
o khong can trat viva sau khi d6 bé tong. {ng.
pha phim - D& cét xé nhwng chi phi bdo dwéng phu

- D& cét x& thanh nhiéu hinh dang modul khac nhau.

- Ti 18 thu héi d& tai st dung thap.

thudc vao thoi tiét va viéc cwa xé

- St dung dwoc trén 100 1an.

- Thi céng va d& cbp pha nhanh.

pha nhya | dung.
- Nhe va an toan khi st dung.

- Cho chét lwong bé mat bé téng cao.

4. Cép - Khéng phai tén chi phi bao tri va lwu kho sau khi st

- Chi phi dau tw ban dau cao.

- Do véng I&n va kém 6n dinh.

- Cong nhan khi thi céng cbp pha phai duwoc
giam sat ky.

- Thiét bi phu tro' d4t tién.

3.1.2. Lap dat cdp pha cot, vach

- Céac tAm cbp pha phéi dwoc lap dat theo ding ban
vé thiét k&. Cop pha sau khi lap dat can dwoc chéng va
xuyén ty la cang s&m cang tét.

- Ludn 1&p d&t cac tAm tai vi tri géc bén ngoai clia cot
(vach). Chét tron va chébt det dwoc st dung dé lién két cac
tdm cdp pha lai v&i nhau mét cach chac chén. Chét tron

luén duoc Iap tiv trong ra ngoai dé viéc thao ra dwoc dé
dang sau khi do bé téng. Chot det lap tw trén xuong dwdi.

- Vj tri cac tAm cot (vach) dwgc dat mot cach chinh xac
trén cac duwong myc da dwoc dinh tw tredece.

- Sau khi cac tam cbp pha goc bén trong va bén ngoai
cla cot (vach) dwoc lap dat, tien hanh lap dat cac tam tiep
theo cho den khi két thac cét (vach) can lap dwng. Bac
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[fdnnl.l#: TAM B |
COTvACH Tty Cruke | | i

Coppha cdt, vach la thanh phan chinh ctia hé cop
pha nhom. Dung dé thi cong cdp pha cdt, vach,
tam cop pha tiéu chuan cé kich thu'éc 600*2450,
500*%2450, 450*2450,400*2450

Hinh 2. Kich thu'éc tam cop pha cot, vach

Bang 2. Uu nhwoc diém cta cép pha nhom

THANH PHAN CHINH

ICH THUNG TN COF P
i THF U ks

DeckPanel la cop pha dung cho tran, c6 kich thu'éc
khac nhau, kich thuéc tdm tiéu chuan: 600*1200,
450*%1200

Hinh 3. Kich thuéc tdm c6p pha san tiéu chuan

Bang 3. Bang so sanh cop pha nhém va c6p pha truyén thong

Uu diém

Nhwoc diém

- Viéc thiét ké, san xuét thwc hién tai nha may.

- Thuc hién dé bé tdng ddng khéi vi chi dd mét 1an (Ghép cdp pha
moét dot cho cét, vach, cu thang va ddm san). Biéu nay cop pha
truy&n théng khong lam dwoc.

- L&p dwng nhanh va dé dang.

- Rat ngén thoi gian thi céng xudng con 5-7 ngay mot san.
- T4i thiéu héa sai sét clia cdng nhan.

- Chét lwong két cAu bé tong tét..

- Khéng can phai trat viva.

- Co6 khéng gian lam viéc rng rai, thoang dang.

- Gidm thiéu hé théng san thao tac.

- An toan v&i nguwoi lao dong.

- Tiét kiém chi phi d4u tw cho dw an.

- Tai st dung trén 100 Ian (tAm tiéu chuén).

- Trong lwong cdp pha nhe: tAm vach tiéu chudn 600*2450-29Kg,
tAm san tiéu chuin 600*1200— 13Kg.

- Dé dang ban giao vat tw cho céng nhan.
- Khéng can dung ciu thap dé van chuyén cbp pha.

- C4u thang bd dugc db chung véi ddm san nén tiét kiem dwoc chi
phi nhan céng, ca may.

- Chi phi d4u tw ban du 16n.
- M4t nhiéu thoi gian 1&p rap cho tang dau tién.

- Chi dat hiéu qua cao v&i cac nha cao tAng cé
nhiéu tAng dién hinh, két cdu khong thay dbi hodc
thay ddi it.

- Phu kién nhw ty la, chét dé& hao hut.

- Khé chinh stra cao dd, kich thwéc tdng thé sau
khi da 14p dat xong.

- Phan bién thwdng bi day ra ngoai nén thudng
phai duc bé téng.

- Hap thu nhiét va tiéng dn I&n khi thi cong.

Ma&c du van ton tai mot sé nhugce diém nhung viéec
st dung cdp pha nhém dem lai nhiéu lgi ich thiét

thwe va la xu thé trong nganh xay dwng nén ngay
cang duoc nhidu nha thau ap dung.

Pic diém . B . Cop pha . Nhém
Cop pha go Cop pha thép Cop pha nhwa
ky thuat pht phim (S- Form)
Kha néng tai 5-10 1an 20- 50 1an, bao duGngtoteo |y anq 10 1an | Tren 1001an | Trén 100 1an
st dung thé dén 200 lan
Bé& mat van khuén
Chét lwong bé | Tét nhwng gidm di | Tt tuy nhién gidm di do bi gi| tét nhwng gidm | Dd véng 1on va Tét
mét van khudn nhanh chéng va bién dang nhanh theo s6 1an | kém 6n dinh
st dung
Trong lwong Nhe Nang Nhe Nhe Nhe
Thi cong cbp pha o . Thi céng cb
2 dot: . Thi cong cop pha pha 2 ?icyt-p o .
Dot 1- Lo d Thi cong cdp pha 2 dot: 2 dot: >t [Thi 001n% cop pha
+ Dot 1: Lap dwng . . . L4 ot:
& At VA + Dot 1: Lap dwng cop pha | + Dot 1: Lap dwng * Dot 1 Lap i .
N cOp pha c6t, vach : dwng cbp pha | | & 3
Thi cong ) cot, vach cop pha cét, vach VR Lap dwng dong
55 oh + Dot 2: Lap dwng . . . cdt, vach  |thi cép pha cot,
cOp pha cbp pha ddm san | +Dot2:Lapdungcoppha | +Dot2:Lapdung | 545 45 | véch, dam san,
(c6 thé ca cau dam san (c6 thé ca cau cop'phax da,m san du’né cbp pha | (co thé ca ciu
thang) thang) (co thé ca cau dAm san (c6 thé thang)
thang) ca cau thang)
D an toan Binh thudng Nguy hiém Binh thudng Tét Rét tét
86 luong Chi c&n 01 san
cp pha san it nhat 02 san it nhat 02 san itnhat 02 san | itnhat 02 san |Ha cot chéng 2-3
can st dung san
Tién do
10 ngay/1 san 10 ngay /1 san 7-10 ngay/san 7-10 ngay/san | 5-7 ngay/san
thi céng
D4 bé tong Chia lam 2 1an Chialam 2 1an Chialam 21an | Chialam 2 1an D& 11an

Mot nira so véi

Tranh mwa néng

Hé gido chéng RAt nhiéu RAt nhiéu R4t nhiéu RAt nhiéu N
truyén thong
Gié tri 4t 1t KNG X0 I , , , —
, Ratit, kho xtrly, Han ché Han ché Han ché it nhat 60%
kh&u hao hach toan
Can phai bao quan | i s R A Aoz oz
Kho ?rong khoq Can phai bao quan trong kho | can phai bao quan Khong can thiet| Khong can thiet
. . i . trong kho bao bao quan | bao bao quan
bao quan Tranh mua nang trong kho trong kho
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biét cha y ludn 1ap dat ty la, chét theo ding huéng dén dé
dam bao chéc chan rang khong xay ra cac sw cb khi d6
bé téng (buc, phinh, c6t vach...)

* Chu y an toan trong qua trinh lap dat: doi voi mat
ngoai cot bién, vach trong thang may khi lap dat cong
nhan can dwoc deo that lwng bao hd trong subt qua trinh

lam viéc.

3.1.3. L4p d&t cdp pha dam san

- C6 dinh cac tdm cbp pha lién két dinh cot véi day
dam (tdm BSL). Tién hanh |ap dat day dam, cac tAm day
dam lién két v&i nhau bang dinh cot chéng (PH). Sau khi
l&p xong day dam ta l&p t&i thanh dam. Cac tAm lién két

v&i nhau bang chét tron ngan va chét det.

- Sau khi 18p xong thanh dam, cé dinh cac tAm cép pha
lién két thanh ddm (ho&c vach) véi tAm san (tdm SI, SL)
bang chét. Chét tron dwoc dat tiv trén xubng dé qua trinh
thao ra dwgc dé dang.

- Céac thm cbp pha dam gitva (MB), ddm cubi (EB)
va cac dinh cot chdng (PH) duwoc ndi véi nhau béng cac
thanh nep nhdm va chét tron dai tao thanh hé thdng dam
phu cla san. Hé thdng ddm phu nay sé lién két cac tAm
san v&i nhau.

- Tién hanh 1ap dat cac tdm cp pha san tir goc trong
ra ngoai. Cac tam san sé dwgc lap thanh hang va cac
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- Chun bj cbp pha, thiét bi, nhan
Iwe.

A 4

- Quét dau chéng dinh cép pha.

Cong tac

chuén bij

A 4

- Bat muwe, vé sinh chan cot- vach.

- Lap dung, cb dinh cbp pha cot-
vach.

A 4

Lap dwng cop pha

Nghiém thu theo ban vé

L&p dwng van day dam, thanh
d&m, san va hé cot chéng.

A 4

cot, vach thiét ké thi cong phé
< duyét, cac tiéu chuén
hién hanh.
v
Lap dwng Nghiém thu theo ban

cép phaddmsan |¢

vé thiét ké thi cong phé
duyat, cac tiéu chuén
hién hanh.

Hinh 4. Quy trinh 13p dung c6p pha

- Trong vong 24h sau khi dé bé
tong l4y mau bé téng tai hién
trwdng thi nghiém.

A\ 4

- Chi thao d& khi cwdng dd chiu
nén bé téng dat téi thiéu
50KG/cm?.

Thao d& cop pha cét,

Van chuyén cép pha
vach cot, vach 1én tang trén
ké tiép dé 1ap dung.

A\ 4

- Van chuyén van

- Trong vong 24- 36h sau khi d6 bé
téng l1ay mau bé tong tai hién
trwong thi nghiém.

A 4

- Chi thao d& khi cwong d6 chiu
nén bé tong dat tbi thidu

Thao d& cép pha ddm

khuén dam san 1én
0 tang trén ké tiép dé I1ap

\ 4

- D& lai d4u chéng va
cot chdng. Khi thi céng

150KG/cm? .

dén tAng 4 (k& tlr tAng
nay) moi thao do.

Hinh 5. Quy trinh thao d& cop pha

hang lién két véi nhau béng hé théng dam phu.

- Chiéu cao cdt chéng phai dwoc duy tri chac chan va
chinh xac.

* Chu y: cac tAm cbp pha phai dwoc lap dat theo dung
ban vé.

3.2. Thdo dé& c6p pha nhém (Hinh 5)

3.2.1. Thao cbp pha cot vach

- Sau khi d6 bé tong, trong vong 24 gio tién hanh thi
nghiém cuong do bé tong, néu ket qua dat 50KG/cm? thi
tien hanh thao d& cop pha cét vach.

- Bam bao réng cac tAm cbp pha phai dwoc thao d&

mot cach ¢ hé thdng dé tranh tén hai cho cbp pha ciing
nhw bé mat bé téng.

- Vi ly do an toan, phai ddm bao réng cong nhan khéng
gép bat ky nguy hidm nao khi thao d& cop pha. Tang thao
d&, noi thao d& cdp pha phai duwoc cach ly va cang day,
treo bién bao khu vwc nguy hiém. Chét tron va chét det
phai dwgc thu gom lai.

- Nhitng tdm cdp pha da duwoc thdo sé dwoc chuyén
lén tang tiép theo qua cac 16 mé ky thuat hodc khu vuc I6i
thang mét cach trat tw va khoa hoc dam bao tranh nham
lan va gay tic nghén khu vuc thao d& do cé qua nhiéu
tAm trén mot dién tich san (Cac cdng nhan van chuyén
bang tha cong vi cac tAm van khuén rat nhe).
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Thi der o thm wim

Hinh 6. Thao dé dam phu d& san, cac tam san

- Vi cac tdm cbp pha da dwoc danh dau tir trudc va
viéc nhan dang bang mau sic da dwoc thuc hién, viéc
chuyén tiép cac tAm cbp pha c6 thé dwoc xac dinh va 1én
ké hoach tir trwéc theo tirng khu vuc va tivng phan khac
nhau.

_ - Cac thm cbp pha sau khi thao d& va van chuyén lén
tang ke tiep phé}i dwoc vé sinh sach sé va lan dau chong
dinh trwdc khi lap dat.

- P6i voi mat ngoai cot bién va trong 16i thang may,
thang b, cac tam d& (kicker) chi duwoc thao 1 b 5’)’ bén
dwdi chan, con bo & trén dinh phai gilv lai dé lam tam d&
cho tang tiép theo.

3.2.2. Thao d& cbp pha ddm san

- Tién hanh thi nghlem cuong do bé tong (thwdng sau
24- 36 gi0), néu két qua dat 150KG/cm? thi tién hanh thao
d& cop pha dam san.

- Sau khi thdo d& cdt, vach tién hanh thao d& day dam,
thanh dam. Tiép dén tién hanh thao d& dam gitra va dam
cubi. TAt ca cac dau chdng (PH), cay chéng phai dwoc
gitr lai. Chi khi 1&p dwng dén tang th(r tw méi tién hanh
thao cot chdng va dau chéng ctia tAng thir nhat (Do dwoc
c4u tao dac biét, khi thao d& cac tAm van khuon dam san
khéng anh huéng dén cac dau chdng va cot chbng vi
vay ching van tham gia chiu lyc lién tuc dam bao sw én
dinh ctia k&t cAu. Qua nghién ctru cac két qua tinh toan
bé tdng dadm san da kha ning chiu tt ca cac tai trong tac
dong khi cwéng do dat 150KG/cm?).

Hinh 7. Thao d& cac tam SL, SI;
dé lai dau chéng va cot chdng

*Chg y: cac buwoc trén sé dwoc Iap lai trwdc cac 1&n st
dung tiep theo.

4. Két luan

Déi v&i cop pha nhdm thi chi phi thi cdng gidm nhét 1a
cOng tac hoan thién. Viéc str dung don gién khong can doi
héi cong nhan co tay nghé cao. Mét bang té chirc thi cong
théng thoang ngan nép, khong gian lam viéc thuan loi,
gidm thiéu tbi da vat lieu thai. Vi vay cong tac an toan vé
sinh lao déng — phong chéng chay né dwoc cai thién. Viéc
t6 chirc quan ly theo déi don gidn, thuan tién, khoa hoc...

Cong nghé cbp pha nhom dinh hinh dac biét phu hop
v&i cac tAng san dién hinh, chi can st dung van khuén
hoan chinh cho 1 tAng san va cot chéng cho 3 tang
san. Sau 24 - 36 gid tir khi d6 bé tong la c6 thé tién hanh
thao d& hé cop pha tudng (hodc cot, vach) va cdp pha
dam san, chi dé lai hé cot chéng d& dé chuyén cbp pha
Ién tang trén va tiép tuc thi cong nén cb thé rut ngén thoi
gian thi cong (5 - 7 ngay/tang), tiét kiém chi phi. Khdng
nhirng thé, cong nghé nay cho bé mat cop pha dep, cau
tao dong bd nén kin khit, chat lwong san phadm bé tong
cao./.
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Thi cong mat dung kinh nha cao tang
bang phuong phap lap ghép kiéu modul

(Hé Unitized Curtain Wall)

Construction of curtain walls in tall buildings by modular method (Unitized Curtain Wall System)

Tom tat

Hién nay, mat dung kinh ngay cang dugc su
dung rong rai trong hau hét cac cong trinh xay
dung nodi chung ciing nhu trong cong trinh cao
tang noi riéng tai Viét Nam. Bén canh cong
nghé va phuong phap lap cho hé Stick Curtain
wall dang dugc ap dung phd bién hién nay, tac
gia bai bao gidi thiéu cong nghé thi cong mat
dung kinh nha cao ting bang phuong phap lap
ghép kiéu modul (Hé Unitized Curtain Wall)
nham déap Gng yéu ciu nang cao chit lugng
ciing nhu rat ngin thoi gian thi cong va giam
chi phi cho san pham.

Abstract

At present, curtain wall is increasingly used in
most construction works generally as well as in
tall buildings particularly in Vietnam. In addition
to the technology and installation methods of

the Stick Curtain wall system which is being
popular, the author introduces the construction
technology of curtain wall for tall buildings by
modular method (Unitized Curtain Wall System)
to meet the requirements of quality improvement
as well as construction period shorten and cost
reduction of products.

ThS. Nguyén Quang Vinh

B¢ mén Cong nghé va T6 chire Thi céng, Khoa Xdy dung
DT: 0902236611

Email: vinh97x2@yahoo.com

ThS. Nguyén Quang Vinh

1. Dat van dé

O Viét Nam hién nay mét sb cong trinh xay dwng tiéu
biéu rng dung céac cdng nghé kinh va thi cdng kinh hién
dai dwoc thi céng trong nhitng nam gan day nhw thap
Keangnam Landmark - Ha ndi, thap Bitexco Financial -
Sai gon va nhiéu cong trinh khac van mang dam dau an
cua cac don vj nwdc ngoai.

Véi dac diém cla vat liéu kinh noi riéng cling nhw hé
mat dwng ndi chung cé gia thanh rat cao ciing nhw cac
yéu cau khéat khe vé ky thuat va chéat lwong nén khi thi
cbng viéc lya chon mét cong nghé phu hop nham muc
dich giam thiéu sai sét, dam bao an toan, gidm gia thanh
va tang chét lwong ciing nhu tién d6 clia cong viéc la mot
yéu cau quan trong.

Tac gia gidi thiéu cong nghé thi cong mat dwng kinh
nha cao tang bang phwong phap I&p ghép kiéu modul
(Hé Unitized Curtain Wall) nhdm muc dich sk dung vat
lieu kinh mét cach an toan va hiéu qua ciling nhw phuc
vu cho cdng tac thi cong mat dwng kinh nha cao tang néi
chung.

2. Dic diém cta phwong phap lap ghép kiéu modul

- Hé c6 cac dac diém ky thuat chinh: C6 két cdu an
toan, hé chiu lwc tt; kho thi cbng cac mat dwng cé dd
phirc tap cao, bé méat géc canh, khdng ddng nhét; viéc
trién khai thi cong ngoai hién trudng nhanh va thuan loi;
dé kiém soat chat lwong; tién do thi cong nhanh.

- Kha nang dap tng trong diéu kién thyc té cta Viét
nam: D& s&r dung nhan lwc, may mdc thiét bi trong nuéc,
phl hop véi diéu kién va nang lwc thi cong 1ap dwng cla
Viét Nam; cho hiéu qua rat I&n vé mat chat lwong va tién
d6 thi cong. Tuy nhién do sw yéu cau cao vé dd chinh xac
trong tirng chi tiét 1ap ghép nén vat tw va vat liéu phan
I&n phai nhap khau tlr nwéc ngoai, chwa chi dong dwoc
san xuét linh kién trong nwéc nén gia thanh san pham
con cao.

- Hé unitized va phwong l&p ghép modul thich hop
cho céng trinh c6 chiéu cao Ién dén rat Ién vai khéi lwong
cong viéc Ién doi hdi chat lwgng san pham cao, thdi gian
thi cdng nhanh va an toan. Khéong nén st dung cho céac
mat dwng co tinh phire tap, kho td chirc dwoc thanh cac
modul don vi. Nén (rng dung trong cac cong trinh siéu
cao tang voi khéi lwong 1&p dwng rat 1on.

3. Cong nghé lap ghép mat dwng kinh dang modul
(Hé Unitized)

3.1. Quy trinh thi céng
a. Day chuyé&n cong nghé dwoc thwe hién (Hinh 1)
b. So' db kiém soat qua trinh 18p dat (Hinh 2)
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Chuan bi may, thiét

bi thi

cong

A

y

Chuén bi

ranh thép

hinh chtr T

Nghién ctru ho so

\

Thiét ké tAm tuong

Do dac cam tuyén -
Dinh vi

A

y

A

y

Ché tao tAm tudng
trong nha may

A

y

Chuén bi géi tua,
linh kién lién két

A 4

Bo tri, chon ranh
thép vao hé¢ két cau

\

y

A

y

Kiém tra, nghiém thu
tam tuong

y

A

Chuén bi vat liéu,

linh

kién

Y

Lép géi tua, chi tiét

lién

két

A

y

A

y

biéu chinh gobi tua

Van chuyén tdm
tuong ra cong truong

va bo tri

trén mat

bang thi cong

A

y

P

Cau tam tudng - lap
vao vi tri

Lap gioang, lap dai
cao su khop nodi

A

y

Diéu chinh va co
dinh tdm tuong

y

Lap cac chi tiét che
chén phia trong va
mot sb linh kién khéc

A

y

V¢ sinh, thu don vat
liéu - thiét bi

A

y

Két thuc

Hinh 1. S d6 day chuyén cong nghé
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B tri thanh ranh chit T

\4

Do bé tong dam san

Bién phap khic phuc
v
Thiét ké
v
g Lap gbi tua < Tién hanh khic phuc

Kiém tra

K.tra doc lap

A
\4
<

\ 4
A

Lap tim tudng

Kiém tra

A
\ 4

K.tra doc lap

v

A

Béo vé thanh phdm

Stra chira, hoan thién

‘

> Ban giao

Hinh 2. S do6 kiém soat qua trinh lap dat
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Thong so6 ky thuat cua may:

- Kich thuéc: 2.15m x0.6m x1.32m

- Trong ludgng: 1500kg

- Cong suat, hanh trinh piston: 2.4T x 1.5m
- Tam v@i, tam nang t6i da: 5.85m x 6.3m

- Thay déi chiéu dai can: 1.98m - 6.19m

- Toc do thay do6i tay can: 4.21m / 14 giay
- Toc do xoay tay can: 0 — 800 / 10 giay

- Toc do di chuyén bang xich: 0 — 3.8 km/h

- Ap luc ciia chan Ién mét san: 40 — 50kg /cm?

Clusu ca ol iy cei gm]

=
LT
[T}
L]
(<]
-
-l

Hi= Tnk ldm aée [m)

Hinh 3b. Chi tiét ki thuat caAn cdu chan nhén Mitsubishi URW-245 [unic-cranes.co.uk]

3.2. Thiét bj thi céng va céng téc van chuyén lén
cao

Hoat dong Iép dwng hé Unitized Curtail Wall dwoc
thwe hién mot phan tai hién trwong véi thao tac chinh 1a
l&p dwng cac tdm twéong kinh da dwoc ché tao sdn trong
nha may dwéi dang modul, khéi lwgng céng viéc 1&n, thao
tac lap dwng véi cac tAm twdng cé kich thuwéc va trong
lwong I&n vi vay ddi hdi phai co thiét b thi cong phi hop
véi dac diém cong viéc.

a. Thiét bj thi cong chinh

+ Do d&c diém cla cdng nghé, cac tAm tuwdng da duoc
ché tao sén trong nha may theo yéu cau cla thiét ké, dwoc
chuyén ra cong trwéng trén cac thiét bi chuyén dung, nén
viéc lap dwng tai hién trwdng 13 cac thao tac 1ap ghép
cac modul lai v&i nhau va véi hé két cAu cong trinh thong
qua cac gdi twa va chi tiét lién két. Khi tién hanh thao tac
lap dwng, nguwoi diéu khién va lap tAm tuwdng khéng phai
dirng bén ngoai céng trinh ma chi can dirng bén trong san
céac tAng dé thuc hién thao tac, nén qua trinh 1ap dién ra
nhanh chéng va thuan lgi. Tuy nhién dé& nang va Iap cac
tAm twdng co kich thwéc va trong lwgng Ién thi viéc lwa
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chon thiét bi nang, cau phu hop la yéu tb quyét dinh dén
nang suét va hiéu qua cong viéc.

+ May huat chan khong: Khi st dung may hat chan
khong c6 thé ding may hat chan khong chay dién két
hop véi can cau dé nang cac modul 1én cao va l&p vao
vi tri, v&i may hut chan khong diéu khién bang tay dwoc
st dung chu yéu dé diéu khién va diéu chinh tAm modul
trong qua trinh I&p.

+ Xe cau loai nhé: Con dwoc goi la can cau thiéu nhi
hay can cau chan nhén, dwoc st dung dé ciu cac tdm
kinh, cac thanh dé doc, cac tdm twong vv... Khi lap rap
tAm kinh, cong nhan thao tac dirng trén gido treo, xe cau
nhd dat trén san nha, déi trong phai chac chan dang tin
cay (khi can thiét phai 1ap cd dinh trén san nha va clr
ngwdi giam hod), méc clia xe cau budc vao may hat chan
khong chay dién, hat ch&t tAm kinh nang 1én vi tri I&p rap.
Sau d6 céng nhan trén gio treo tién hanh dwa vao vi tri,
I&p rap.

Day la thiét bi chinh va dwoc s dung phd bién nhat
trong thi cdng I&p dung hé Unitized Curtain Wall, v&i cac
wu didm chinh nhu: strc nang va tdm véi phu hop, van
hanh linh hoat cho néng suét cao.

+ Can c4u thap, can cau 6 t6: C6 thé tan dung can cau
thap trén céng trwong hodc sir dung can cau 6 t6 dé cau

Hinh 5. Van chuyén cac gia d& tam tudng lén cao bang cin ciu thap

lap cac thm modul twong trong mot s6 tinh huéng nhu:
chiéu cao cau lap khéng I&n, hodc can tang cwédng co gidi
nham day nhanh tién dé thi cong.

+ Gia d&, khung van chuyén da nang: Pé thuan tién
cho qua trinh cu lap cac tAm modul, nén thay vi st dung
cac gia do theo phwong nghiéng thi cac gia d& theo
phwong ngang dwoc st dung rat phd bién (Hinh 3.2). Gia
d& dwoc cAu tao bang thép, phia duéi cé thé 1ap hé banh
xe d& di chuyén, phia trén c6 bé tri méc cau.

b. Céng tac van chuyén 1&n cao

Dé& van chuyén cac tAm modul twdng 1&n cao cé thé st
dung mot trong hai phwong phap co ban sau.

+ Céu I4p tryc tiép: Khi cac tAm tuwong duoc tap két
tai cac vj tri dwdi chan cong trinh trén cac gia d&, cho tién
hanh cAu truc tiép tirng tAm modul Ién vi tri cAn |&p dat va
tirng buwéc 1&p vao vi tri. Phwong phap nay cé déc diém
gidm dwoc cac khau van chuyén trung gian, khi thi cong
c6 trhé str dung cac thiét bi cAu nhw: can ciu chan nhén,
can truc thap, can cu 6 t6. Tuy nhién phwong an ciing co
nhitng nhwoc diém nhw: kho b tri khéi lwong 16n cac tdm
twong dwdi chan cong trinh, khi cong trinh ¢ chiéu cao
I&n do phai cau I3p tirng tAm nén s& mat nhiéu thoi gian
dé nang va lam gidm tién d6 thi cong chung, bén canh d6
viéc cau lap tirng tAm sé khong tan dung hét nang lwc vé
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Hinh 7. B4 tri cac tam tudng trén mét san
truéc khi lap dung

Hinh 8. Mit bang bé tri tuyén thi cong
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Hinh 9. Cau tao ranh thép hinh chir T va linh kién go6i tua
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strc nang cla cac thiét bi nhw can cau thap hay can ciu
0 to.

+ CAu l&p gian tiép: Khi cac tAm twdng dwoc van
chuyén dén cong trinh trén cac gia d&, cho tién hanh cau
ca gia d& voi cac tAm modul bén trong 1&n trén san cac
tang, tuy theo s lwong tdm can phai lap & mdi tAng ma
c6 thé bb tri theo hinh thirc tap két tirng tAng hodc cach
2-3 tAng mot dot. D& van chuyén tirng gia d& véi cac tAm
twong lén cao c6 thé sir dung can cau thap, can cau 6 t6
hay cac thiét bi nang khac nhw van thang. Khi van chuyén
theo phwong phap nay sé phat huy dwoc strc nang cla
cac thiét bi nhw can truc thap, can ciu 6 t6, van thang dé
van chuyen v&i khéi lwong Ién, va khi ldp dwng tieng tam
thi str dung céc thiét bi c6 strc nang phu hop nhw can cau
thiéu nhi. D& cong tac van chuyén dién ra thuan lgi, nhanh
chéng va an toan thi tat ca cac gia d& phai dwoc kiém tra
ky lwéng trwdc khi cdu lén cao va cac tAm twong phai
dwoc budc chat ché véi gia d&. Trong trwdng hop nay can
cAu tao banh xe cho cac gia d& dé thuan tién cho viéc di
chuyén, b tri cac gia d& trén mé&t bang san cac tang va
trong qua trinh thi céng lap dwng.

Khi cac gia d& voi cac thm modul dwoc tap két 1én san
cac tang thi can bo tri vé cac vi tri theo so do lap dwng da
duoc dé ra.

Ngoai viéc van chuyén cac gia d& véi cac tAm modul
twerng thi cling c6 thé st dung can cau thap, cdu 6 t, van
thang dé van chuyén can ciu chan nhén lén cac san dé
phuc vu thao tac 1ap cac tAm tudng.

3.3. Ky thuéat Iap ghép

Trwoc khi 1ap ghép, can can clr theo mat bang ma bo
tri cac tam modul (xem hinh 7), may moc thiét bi, to doi
c6ng nhan ciing nhw tuyén I&p - huwéng di chuyén twong
ng.

+ Pé 1ap cb dinh tAm modul twdng, trwdc tién can lap
rép tét linh kién thép lam gbi twa. Khi thi cong tha cong,
phai dem linh kién thép hinh ranh chir T ctia gbi thép chon
s&n I&én canh san nha, 1&én canh dam, I&n canh cdt hodc
I&n canh twéng. Vi tri chén s&n phai chinh xac (xem hinh
8).

+ Khi lap gbi thép: Bem danh 6¢ hinh chir T cam vao
ranh hinh ch®r T. Sau dem linh kién theép lap vao, van mi
Oc va dua linh kién thép so bd vao vij tri.

+ Sau khi khi linh kién thép dwoc 1p vao vi tri, tién
hanh diéu chinh chinh xac. Biéu chinh cho gbi thép chinh
xac 1a mot khau rat trong yéu trong thi cong lap ghép tAm
modul twong, dd chinh sac cda goi anh hudng rat nhiéu
dén chat lwong lap ghép tAm modul twong.

Can ctr theo dwong truc nha dé xac dinh kich thwéc bé
mat ngoai cla gbi twa, dung may kinh vi d& ngdm thang
dirng, sai sd khdng ché trong pham vi +1mm. Sau khi xac
dinh truc ngang xong, dung may thdy binh do d cao cla
gbi twa, yéu ‘cau phai thong nhét, khi diéu chinh d6 cao
cho d&ém miéng cao su giam chan déng, sai sb dd cao
cting trong pham vi £1mm. DPéng thoi do dac khoang cach
ngang gitra cac gbi twa véi nhau, sai s6 cung trong pham
vi +1mm. Khi do dac phai tién hanh theo ca ba phuwong,
tre la: phwong truc x (dinh vi mat ngoai), phwong truc y
(dinh vi cao d6 ndm ngang), phwong truc z (dinh vi khoang
céach gilra cac gbi), xem hinh 9.

+ Khi diéu chinh thang bang c6 thé dung miéng thép
trang kém hoac miéng cao su dé dém gitra gbi thép va bé
tong. Khi gbi thép so bd vao vi tri xong, dung buléng van
chat phan nao, doi cho dén khi diéu chinh toan bo ca tang
xong mai xiét chat hoan toan cac buléng hodc co thé viva
diéu chinh géi twa vira xiét ch&t buléng trong qué trinh 13p.

+ Sau khi gdi tva da dwoc I&p, tién hanh ciu tdm
modul twéng va I8p vao vi tri. Trwdce lic cau I&p, phai dem
céac giodng cao su lap gitra cac tAm twdng. Mot tAm twdng
dwoc ciu Ién, tir tr dwa vao vi tri, lic d6 can cé cong
nhan & tang dwéi va tng trén s&n sang dé diéu chinh va
lién két cb dinh.

+ Poi I&p xong mot bd phan mang twdng, tién hanh
cong tac do dac diéu chinh theo 3 phwong hwéng: ndm
ngang, thang durng, khoang céach. Céng tac diéu chinh co
thé dung gay day, palang xich wv.. . dé tién hanh. Théng
qua phuwong phap X|et chat buldng, phwong phap han c6
thé dat dwoc yéu cau cong nghé ngang béng, thang dirng
bé mé&t phang théng nhét.

3.4. Yéu céu ky thuat

Bén canh viéc thda man cac yéu cau ky thuat cia tirng
loai vat liéu trivdc khi dwa va str dung, khi thi cong hé mat
dung kinh (hé Unitized) con can phéi théa man cac yéu
cau chung nhu:

+ Trong sudt qua trinh thi cébng hé mat dwng kinh, cac
chi tiét géi twa va cac thm modul twérng la cac don vi dac
biét quan trong. Chat lwong lap dat cac gbi twa ciing nhw
chét lwong ché tao tAm modul twéng va 1ap d&t tAm modul
twong mang yéu td quyét dinh dén chat lwong cla toan
bd hé mé&t dwng kinh. Do d6 phai kiém phai kiém soat t6t
céc giai doan nay truéc khi chuyén sang buéc tiép theo.

+ Dbi voi cac gbi twa phai dwoc diéu chinh theo 3
phwong (X, y, z) sao cho do sai léch nhd hon hodc bang
gi&i han cho phép, ddi véi cac gbi twa da dwoc lap xong
can co6 bién phap bdo quan can than. Cac chi tiét két ndi
v&i thm panel ciing can phai dam bao d6 chinh xac theo
yéu cau.

+ Dbi v&i cac tAm panel phai ddm bao d6 chinh xac vé
hinh dang va kich thwéc clia ca khéi theo thiét ké. Cac chi
tiét ghép nbi gitra cac thanh d6 phai chac chan, chat ché,
lién két gitra tAm kinh V&I khung phai dam bao chat, ém
va ddm bao cac yéu cau vé chdng thdm nwérc, kin gié va
c6 kha nang cach am.

+ CAc chi tiét ghép ndi gitra cac tdm panel v&i nhau
phai duoc kiém tra ky ludng, dam bao cac théng so ky
thuat dat ra sao cho khi I~ép ghép cac tam co thé thuwe hién
mot cach dé dang ma van dadm bao kin khit va chat ché.

+ Khi cac tdm panel duoc ghép lai voi nhau trén mat
dwng phai dam bao beé mat dung ndi chung va tong the
cac tam panel da;lt duwoc cac tiég chi cf)n dinh, chac chan,
ngang, bang, phang mét cach dong deu.

+ Viéc Iap rap phai do nhitng nguoi tho lanh nghé thy
hién. Cac canh va bé mat cta tam twong khong duoc dé
st mé trong qua trinh lap.

_ + Cac hudng dan Iap dat clia nha san xuét phai triét
dé tuan tha.

3.5. An toan lao déng

Dé dam bao an toan trong qua trinh thi cong 1&p dwng
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Hinh 10. Cac bu'éc cau lap tdm modul tudng

mat kinh, can phai c6 cac bién phap phong ngira va cac
phwong tién k¥ thuat bao vé khi thi cong.

a. Cac bién phap chung

+ D6i véi moi nguoi khi lam viéc phai dap (ng day du
cac yéu cau sau:

Can dam bao cac yéu cau vé tudi, strc khde lao dong.
Co giay chirng nhéan da hoc va kiém tra dat yéu cau ve
ATLD do giam doc don vi xac nhan. Ba dwoc trang bj day
du cac phuong tién bao ho ca nhan phu hop theo quy
dinh. Tuyét d6i chap hanh ky luat, ndi quy an toan lam
viéc trén cao.

+ Dbi v&i cong tac giam sat, kiém tra an toan lao dong
trén céng trudng:

Can bo chi dao thi cong, can by chuyén trach ATLD
c6 trach nhiém thwdng xuyén giam sat, kiém tra tinh hinh
ATLD dé phat hién, ngan chan kip thoi nhirng hién twong
thiéu ATLD. Hang ngay, trudc khi lam viéc phai kiém tra
an toan vj tri lam viéc ctia cong nhan, kiém tra tinh trang
gian giao, san thao tac, thang, lan can an toan va cac
thiét bi, phwong tién lam viéc trén cao khac. Phai hwéng
dan, kiém tra vj tri va cach moc khoéa day an toan cho
cong nhan khi s&r dung. Kiém tra viéc str dung ding cac
phwong tién bdo vé ca nhan (day an toan, md, gidy va
quan 4o bao ho lao dong). Khi kiém tra hodc trong qua
trinh lam viéc phat hién thdy c6 tinh trang hw héng cé
thé gay nguy hiém, phai nglrng ngay cong viéc va tién
hanh khac phuc, sra chi*a. Sau khi thdy da dam bao an
toan mai cho tiép tuc lam viéc. Thwéng xuyén theo déi,
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Hinh 11. Thao tac cau Iap tdm modul tudng

nh&c nhé cong nhan chap hanh dung dén ky luat lao déng
va ndi quy ATLD khi thi cdng trén cao. Khi lap bién phap
thi cong, can nghién ctru, dé xuét cac bién phap an toan
phu hop. B tri cong viéc cho cdng nhan hop ly, han ché
phai di chuyén di lai nhidu trong mét ca lam viéc. Day an
toan ciing nhw cac doan day ndi dai phai dwoc kiém tra,
ther nghiém dd bén trwéc khi st dung. Mét san cong tac
khong dwoc tron, trwot, néu mét san bang kim loai phai
c6 gan tao nham dé chéng tron, truot.

+ D&i v&i cac phwong tién may maéc thiét bi phuc vu
thi cong:

Tét ca cac may mdc thiét bi trude khi dwa va siv dung
déu phai kiém tra kj lwéng tinh trang ky thuat ctia may,
thiét bi, dac biét la cac co cau an toan. Chi cho phép cong
nhan da qua dao tao va co du gidy chirng nhan, bang lai,
cap tho dwoc phép lai may. Céng nhan lai may va phu lai
can duoc trang bi day dd cac dung cu bao hé lao dong
theo quy dinh. Qua trinh van hanh may mac, thiét bi can
phai tuan tha theo huéng dan s& dung va van hanh cla
may mac, thiét bi do.

b. Mot sb bién phap cu thé

- Khi cAu cac gia panel hay cac tAm panel twdng 1én
cao can dam bao cac yéu cau sau: Phai dam bao khoang
cach an toan dén dwdng day tai dién trén khong (néu co);
cdm nguoi dirng dwéi vat khi dang céu; phai nhac vat
lén cao > 0,5m trén cac vat cu truwéc khi di chuyén theo
phwong ngang; phai st¢ dung day cap phu hop voi tai
trong; khong dwoc treo budc hang hoa cu tha; cdm dirng
gitra hai chéng panel khi méc cau.

Tai liéu tham khao

- Khi str dung xe cdu nhd can tuan tha: Xe cau nhd
phéi dwoc giam dinh can than trwdc khi SCP dung, phéi
kiém tra kha nang chiu lwc clia san b tri xe cau khi xe cau
di chuyén va khi cau Iap, pha| ghi rd tal trong cho phép
ddi voi xe cau; nguo’l diéu khién xe cau phai la ngudi da
dwoc huén luyén st dung thuan thuc thiét bi; khi lam viéc,
ngwdi lai xe cdu phai mac quan 4o bao ho va phai that
day bao hiém.

- Khi cau I&p cac tAm panel, chu y khéng khéng va dap
va ti manh vao cac tAm panel d3 lap, cac tAm panel dwoc
nang lén bang may hut chan khéng phai dwoc lam sach
bé& mat, thoi gian hit khdng dé qua 1au nhdm dam bao luc
hat dinh d6i véi bé mat tAm panel.

4. Két luan

D&i véi mbi hé mat dwng va mbi cong nghé thi cong
déu c6 nhitng wu nhwoc diém nhét dinh, dac biét trong
diéu kién thyc té tai Viét nam. Viéc lwa chon hé méat dung
va cong nghé thi cdng mot cach phu hop véi tirng dang
cong trinh, tirng didu kién thwc té cu thé 1a quan trong,
nham muc dich phat huy wu diém cta hé mat dung dé
va tao ra cac gia tri cao vé kinh té va ky thuat. Céng nghé
thi cong mat dung kinh nha cao tAng béng phuwong phap
lap ghép dang modul (Hé Unitized Curtain Wall) thich hop
cho céng trinh cao tang véi khdi lwgng cong viéc 1on doi
héi chat lwgng san pham cao, thdi gian thi cong nhanh
va an toan./.
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Giai phap thi cong trung tam thuong mai
ngam dudi cac tuyén pho trung tam

Thanh pho Ho Chi Minh

Construction solutions of underground business centers under the central streets

of Ho Chi Minh City

Tém tat

Bai bao gidi thiéu giai phap thi cong cong trinh
ngam c6 nhiéu ting hAm nam sau duéi cac
tuyén phd trung tim thanh pho, véi diéu kién
thi cong chat hep va yéu ciu cao vé dam bao an
toan cho phuong tién luu thong phia trén, ciing
nhu cong trinh lan can dang khai thac.

Abstract

This article introduces construction solutions
of underground construction works with many
basements deep below the city center streets,
with limited construction conditions and high
requirements for safety of the above means of
transport as well as neighboring in-operation
works.

Keyword: Thi cong; cong trinh ngam

ThS. V6 Hdi Nhin

B$ mén Cong nghé va T6 chirc thi cong, Khoa Xdy dung
DT: 0965354457
Email: cdic.vn@gmail.com

ThS. Vo Hai Nhan

1. Dat van dé

Trung tdm thwong mai ngam c6 05 tAng hdm, mat cét
ngang ham la 28m, chiéu dai tuyén t&» 500 dén 1000m.
Cong trinh nam ngay dwéi cac tuyén phé dang khai thac
ctia trung tam thanh phé H Chi Minh, & d6 sau mai ham
trén cung la -15.00m va san ham cuéi la -36.35m so v&i
cbt nén dworng. Cong trinh dwoc xay dwng trong diéu kién
giao thdéng van hoat déng, hai bén tuyén phé la cac cong
trinh da xay dwng, diéu kién dia hinh chat hep, khong st
dung dwoc cac may moc thiét bi c& Ion. Yéu cau dét ra
la tim giai phap thi cong sao cho hiéu qua kinh t& nhat,
nhwng phai ddm bao an toan tuyét déi trong moi diéu kién
cho ngudi, phwong tién giao théng va cac cong trinh van
khai thac trén mat gat.

2. Giai quyét van dé
Diéu kién bat budc:

- An toan cho ngwdi, cong trinh va phwong tién trén
mat dat

- Hiéu qua kinh t& cao nhét (thi cdng nhanh, chi phi
tbi wu)

Giai phdp dé xuét:

S dung giai phap thi cong tAng hdm trén cung bang
két cu lap ghép (duc s&n cac dét hadm tai bai gia cong
sau dé van chuyén dén cong trudng, I&p ghép vao vi tri
thiét ké cling véi qua trinh thi cong dao dat) dé chan gir
thanh va mai dat trén ham trong giai doan dau, dong thoi
tién hanh dao dét va thi cong bé téng dé tai chd cho cac
tang hadm 2, 3, 4 va 5. DAt tai ting hdm 2 va tdng ham 3
duoc dao théng, sau dé thi cong bé téng tir san tang hdm
31én tAng hdm 2 (c6 str dung hé két ciu thép hinh chéng
tam tuwong tang ham & cac cao trinh -24.90 va -28.80).
Tang ham 4 va tang ham 5, thi cong bang phwong phap
Top Down (th| cong bé tong tlr san tang ham 4 xudng san
ta‘ng ham 5 dé tan dung két cAu san chéng d& twong tang
h&m).

St dung giai phap nay, nham muc dich:

+ Han ché thoi gian cho doi bé tong phat trién cuong
do. Giup cho,viéc day nha‘nh tién dd thi cdng va an toan
trong viéc chong d& mai ham.

+ Giam thiéu s6 lvong nhan cong, may mac thiét bj va
cac codng tac khac thi cong trye tiep trong ham.

+Tao Qiéu kién cho viéc som trién khai thi cong dwoc
cac tang ham tiep theo.
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Hinh 1. Quy trinh cac budc thi cong

+ Han ché dwoc chuyén vi clia dat nén nham dao béo
an toan tuyét doi cho cac cong trinh dang khai thac trén
mat dat cling nhw cdng trinh dang thi cong.

+ Phi hop vai cong nang thiét ké: Tang ham 1 1a giao
thong tinh (noi dé xe), cac tng hdm 2 dén 5 Ia trung tam
thwong mai, dich vuy. (Hinh 1)

Quy trinh cac buwérce thi cong:
« Buwéc 1: Cong tac chuén bi trwde khi thi cong

- Khao sat danh gia lai tng thé cac diéu kién: Dia chat,
tinh chat nwéc ngam, co s& ha tang va thi cong hé thong
théng gio, chiéu sang.

- San xuét cac dét ham theo thiét ké.

« Buéc 2: Thi cong twong trong dat, coc khoan nhdi va
c6t thép hinh

- Twong trong dat cé hai nhiém vy chinh 1a chan gi

dét nén dich chuyén, nhdm han ché anh hwéng dén cac
cong trinh trén mat dat trong qua trinh thi cong phan ngadm
va lam két ciu twdng cho cac tdng ham.

- Coc khoan nhéi va hé cot thép d& két cdu cac tang
ham ciing nhw céc tai trong khac bén trén ham duoc thuc
hién trong qué trinh thi cong coc khoan nhdi. Cot thép
dwoc thiét k& cdm vao trong coc khoan nhdi cé dudng
kinh 2.0m.

- Coc khoan nhoi duoc thiét ké dé chiu toan b tai
trong phia trén tac dung Ién bao gbm: Trong lwong dét
nén trén ndp ham, trong lwong nguwoi, phwong tién luu
thong trén dwong, trong lwong cac tAng ham, tai trong khi
khai thac (nguwdi, thiét bi,...), trong lwong cong trinh lan
can va tai trong dac biét khac.

_ - Binh coc khoan nhéi dirng & cao trinh day san tang
ham 5 (cao trinh -36.35m), cot thép dirng & cao trinh day
san tang ham 1 (cao trinh -20.60m).
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Hinh 2. Mit bang téng thé cong trinh tuyén dai 1000m

* Bwdce 3: Thi cong ham céng tac phuc vu thi cong va
hoéa ran dat nén

Ham cong tac (giao théng chinh khi dwa cong trinh
vao khai thac) phuc vu cho viéc van chuyén may moc,
thiét bi, vat tw vat liéu 1&n xubng, van chuyén dat Ién, van
chuyén cac dét hdm va nhiém vu an toan trong qua trinh
thi cong ham.

Hoa ran cho toan bé ving dat (nam trong pham vi anh
hwéng clia cong trinh) dé gitr 6n dinh cho mai ham moi
dao khi chwa thi cdng lap cac dot ham bé téng.

« Buwéc 4: Dao dat tdng hdm 1, két hop thi cong lap
cac dét ham véi hé ddm doc, dam ngang va ray dé van
chuyén cac dét hAm vao sau bén trong.

Cac dbt ham dwoc thiét ké vai Modul dai 2m/cai, san
xuét tai bai gia cdng sau d6 van chuyén dén cong truwdng
béng xe chuyén dung va ciu |ap 1&n hé gia d& (gia co thé

xoay ngang, xoay doc, dyng dirng linh hoat) chay trén ray
dé van chuyén t&i vi tri can 1ap dét.

Trinh tw thi céng cac d6t ham nhu sau:

- Str dung may chuyén dung dé dao dat va van chuyén
ra khai hdm, v&i chiéu dai méi lwot dao theo thiét ké 1a
4.4m (c6 chéng d& tam mai dat, ddng thdi dam bao du
khéng gian dé thao tac xoay va dwng cac dét ham vé tw
thé thang dirng cling nhw dam bao 6n dinh ctia dat nén
trén mai ham).

- Van chuyén va lap d&t dét hdm sb 1 vao vi tri thiét
ké, sau do tién hanh I&p dat ray vao trong dbt hdm s6 1 dé
phuc vu viéc van chuyén cac dét hdm khac vao sau bén
trong. Cac dam doc dé d& ham duoc 1ap dat dong thoi
trong qua trinh Iap dat cac dbt hAm. Dam doc lién két vao
cac dam ngang bang bu 16ng lién két. DAm ngang dwoc
lién két v&i cot thép da thi cong trwéc. DAm ngang dwoc
l&p dat theo tirng giai doan thi cdng (sau khi lap xong 03
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Hinh 3. Mit cit ngang tuyén dién hinh

doan hém,' twong tng bwdc cot 6m). Tién hanh thi cong
cho dén hét tuyén theo thiét ké.

Sau khi két thuc mdi dot 1ap (cho 01 doan hadm) can
tién hanh bom phut vira bé tong (bé téng c6 phu gia
trwong né, ddng két nhanh) Ién ndp hdm ngay dé én dinh
dét nén phia trén.

« Buwdc 5: Dao dat tAng hdm giai doan 2 (Tang hadm 2
va 3, twong rng cao trinh - 28.80m)

Giai doan 2 dwoc tién hanh sau khi thi cong 1ap dat

xong mét phan hadm nhét dinh & tang dau tién. Dw kién lap
ba gian (khodng 18m) dé& dadm bao an toan cho céng trinh,
con ngwoi va phwong thi cdng cling nhw di khdng gian thi
cbng tang ham duwai.

St dung may dao, may Ui va xe chuyén dung c& nhd
dé dao va van chuyén dat ra khdi ham.

Giao théng phuc vu thi cong dao dat théng qua ham kj

thuat da thi cong tai giai doan 3. Cao trinh hé dao dén hét
san tang ham 3 (twong (rng cao trinh - 28.80m) dé phuc
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Hinh 10. Mat cit ngang tang ham 1 thi cdng hoan thién

vu cho cong tac thi cdng coc Xi mang — D4t gia cb nén dat
yeu dwéi san tang ham the 5.

_ »Budc 6: Thi cong coc Xi mang-Dat xi ly nén (tai day
ham 5)

Theo két qua khao sat dia k§ thuat, nén dét san tang 5
chay qua nhiéu trang thai dia chat phirc tap (bun & trang
thai chay, cé chiéu day 3m, cat bui trang thai xbp...). Do
do, can xtr ly nén dé chéng day néi day hé dao va cho
cbng trinh.

_ * Bwdc 7: Tao van khudn va thi cong bé tong san tang
ham 2, 3.

Theo thiét ké, mot phan san tAng hdm 2 va 3 cé nhiém
vu chéng d& twdng ting hdm tai cao trinh -24.65m va
-28.55m, phan san con lai s& thi cdng sau nham muc dich
tao khéng gian théng thoang cling nhw théng gié phuc vu
cho viéc thi cong cac tdng ham 4 va 5.

Tang hdm 2 va 3 dwoc thi cong theo trinh ty tir dwéi
lén trén (bé tdng san tAng ham 3 sé duwoc thi cong truéc
roi dén thi cong bé tong cot tAng hadm 3, thi cong bé téng
san tAng ham 2 va bé tong cot ting ham 2).

Tan dung diéu kién dia chat tot & cao trinh nay lam van
khuén dé thi cong bé tong san ting ham 3.
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« Budc 8: Dao dat giai doan 3 (Tang hdm 4, twong trng
cao trinh - 32.70m)

Giai doan 3 dwgc tién hanh sau khi thi cbng xong bé
téng san tang ham 3 (bé téng du kha n&ng chiu lwc), dat
dwoc dao dén cao trinh day san tang ham 4 (twong (ng
cao trinh - 32.70m) théng qua cac 16 mé.

St dung may dao, may Ui va xe chuyén dung c& nhé
dé dao va van chuyén dét ra khéi ham.

« Buwdc 9: Thi cong bé tong cot, san tang ham 4

Theo thiét k&, san tAng hadm 4 sé duoc thiét ké dé
chéng d& twong tAng ham tai cao trinh -32.45m, phan
san con lai sé& thi cong sau nhdm muc dich tao khdng gian
théng thoang ciing nhw thdng gié phuc vu cho viéc thi
cbng tang ham cudi cung.

Tang ham 4 duoc thi cong theo trinh tw tir dwoi 1én
trén (thi cong xong bé tong san tang ham 4, tién hanh thi
cdng bé tdng cét tang ham 4).

Tan dung diéu kién dia chat tot & cao trinh nay lam van
khuén dé thi cong bé téng san tang ham 4.

« Bwéc 10: Dao dat giai doan 4 (TAng hdm 5, twong
trng cao trinh - 38.00m)

Giai doan 4 duwoc tién hanh sau khi thi cong xong bé
toéng san tang ham 4 (bé téng da kha nang chiu luc), tién
hanh dao dat dén cao trinh day dai, giang va san tang
ham 5 (twong (ng cao trinh - 38.00m) théng qua céc 16
mé&.

_ Str dung may dao, may Ui va xe chuyén dung c& nhd
dé dao va van chuyén dat ra khéi ham.
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Giai phap giam chuyén vi ngang
tuong tang ham trong giai doan
thi cong ho dao bang hé chong do chu déng

The solution for reducing the lateral displacement of the basement diaphragm wall during
excavation construction by the active support system

Tom tat

Bai bao trinh bay nghién citu anh huéng caa su
gia tai bang kich thuy luc ti thanh chéng dén
chuyén vi tuong tang ham trong giai doan thi
cong ho dao tuong vng véi tiing truong hgp

2 dén 3 tang ham véi tiing dang nén tu nhién
trong khu vuc thanh ph6 Ha N¢i. Gia tai tu
thanh chong la giai phap hgp ly d€ giii 6n dinh
hd dao va giam chuyén vi ngang tuong tang
ham dic biét la chuyén vi ngang bung tuéng va
dinh tuong.

Abstract

This paper presents effect of loading with hydraulic
jack from struts to the displacement of the basement
wall construction phase pits corresponding to each
case 2 to 3 basements with every form of natural
background Hanoi city areas. Loading from the strut
is reasonable solution to stabilize the pit and lower
horizontal displacement basement walls especially
abdominal wall horizontal displacement and the top
wall.

ThS. Pham Quang Viugng

B¢ mon Cong nghé va to chiic thi cong, Khoa Xdy dung
DT: 0975527523

Email: phamquangvuong kt.hn@gmail.com

TS. Nghiém Manh Hién

B¢ mén Cong trinh ngdm, Khoa Xay dung

Email: hiennghiem@ssisoft.com

ThS. Pham Quang Vuong
PGS.TS. Nghiém Manh Hién

Pat van dé

Cung v@&i qua trinh @6 thi héa, hién dai héa tai cac
thanh phé I&n nhw: Ha Néi, H6 Chi Minh, Pa Nang thi
nhu cau vé nha &, nha lam viéc, trung tdm thwong mai
la r4t I6n. V6i pham vi dat d6 thi han ché, cac cong trinh
cao tAng moc lén rat nhiéu nhdm giai quyét nhu cau do.
Di theo v6&i cac cong trinh cao tang |a ting hdm, nham
phuc vu muc dich dé xe, trung tam thwong mai. Viéc dwa
ra giai phap thi cong chdng d& thanh hé dao khi thi cong
tworng tAng ham 14 rét quan trong va quyét dinh sy thanh
bai cGa cong trinh. Tuy nhién trén thyc té quan trac cho
thdy hau nhu tat cd cac cong trinh trong giai doan thi
cong hd dao, twong thng hdm déu chuyén vi twong dbi
I&n khi str dung gidi phap thi cong dao mé dan dén cac
sw ¢b khi thi cdng hé dao & nhirng mirc dd khac nhau gay
anh hwéng dén két cau, kién truc twong tang ham, lun,
sut, nghiéng cac cong trinh xung quanh. Bai bao nghién
ctvu anh hwéng ctia hé chdéng d& cha déng (kich thay
lwc két hop véi hé vang chéng thép hinh) dén chuyén
vi twdng tng hdm trong giai doan thi céng hd dao voi
tirng dang nén clia thanh phd Ha Noi. T dé lam co s&
khoa hoc (rng dung vao thi cdng thyc té nham lam gidm
chuyén vij twéng tng ham, gidm cac sw cb xay ra trong
giai doan thi cong hé dao.

1. Chuyén vi ctia dat nén va twong ting ham

1.1. Chuyén dich cua dat nén khi thi coéng hé dao
1]

Thi cong hd dao trong dd thi ngay cang dwoc quan
tam nhiéu hon khi xay dwng nha cao tang trong khu vuc
déng dan cw, noi cé cac cong trinh dang ton tai khai thac.
Thi cdng hd dao sau co thé 14y di hang van mét khbi dét,
lam thay ddi muc nwéc ngadm, lam cho dat nén bi dich
chuyén. Sy chuyén dich nay dwoc biéu hién & nhirng
hinh thai chinh sau day:

+ Hién twong lun sut dat nén xung quanh hb dao : lun
sut do dao hé maéng, lun do ha thp mye nwéc ngam, lan
syt do chan dong;

+ Hién twong chuyén dich dat nén theo phwong ngang
gay mat on dinh thanh ho dao;

+ Hién twong day trdi ctia day hé dao.

~1.2. Céc yéu té anh hwéng t6i sw dich chuyén cua
dat xung quanh ho dao [1]

+ Anh huwéng cla sw thay ddi (ng suét trong dét
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+ Anh hwéng cla kich thwdc hd dao

+ Anh hwéng do tinh chét clia d4t nén

~ + Anh hudng cua gia tri (’ng suét ngang ban dau trong
dat

+ Anh hwéng do diéu kién nwéc ngdm
~+ Anh hwéng do cing clia hé thdng chéng d& thanh
ho dao
+ Tac dong cla gia tai trwéc
+ Anh hwéng do st dung cac phuong phéap thi cong
+ Anh hwéng do chét lwong clia cong tac xay dwng

1.3. M6t sé phwong phap dw bao, tinh toan dich
chuyen cuda dat nén va twong tang ham khi thi céng
hé dao

Su dich chuyén cta d4t ngoai hé dao da dwoc gia
cb bang twong (twéng clr, twéng Baret . . .) va hé thanh
chéng c6 thé duw bao dwoc theo nhiéu phwong phap
khac nhau, chang han phwong phap kinh nghiém, ban
kinh nghiém, cac phwong phéap phan t& hiru han hoac sai
phan hivu han, phwong phéap trwéng van tbc v. v. . .

Trong pham vi nghlen ctru clia bai bao tac gla dung
phan mém Plaxis 8.2 dé tinh toan chuyén vi ctia dat nén
va twong tAng ham.

2. Gia tai tir thanh chéng dé giam chuyén vij cua
twong

2.1. Piéu kién dia chat

Diéu kién dia chat cGa cong trinh luén c6 anh hwéng
rat Ion t¢i dén cong trinh trong ca qua trinh thiét ké va thi
cong. Réat nhiéu cac sy cb ctia phan ngdm cong trinh dan
dung xuét phat tlr sy phirc tap cla dia chét cong trinh.
Viéc tinh toan va lwa chon dwoc két cdu cling nhw bién
phap thi céng chiu anh hwdng nhiéu cla diéu kién dia
chat.

Hinh 1. Ban do chia dia chat cong
trinh thanh pho Ha No6i theo mirc
do thuan tién xay du'ng cong trinh
ngam

Trong do:

A — don Idp;

B — hai Idp;

C — da Idp co dat yéu [5]

2.2. Cac trweong hop tinh toan

T cac dang nén d4t Ha Noi, cac bai toan trong nhiéu
trwong hop khac nhau duoc thiét 1ap dé& nghién ciru anh
hwéng cla sy gia tai tr thanh chdng dén chuyén vi twong
vay twong (rng voi tieng trwéng hop 2,3 tang hdm véi
dang nén tw nhién trong khu vic thanh phd Ha Néi, tw
do dwa ra dwoc bang thdng ké, hinh vé thé hién méi lién
hé do, phuc vu cho viéc ap dung cho cac céng trinh sau.

Bai toan md phdng tng xr cla twong vay trong qua
trinh dao dat, thi cong cac san tang hdm dwoc thuc hién
trén chuwong trinh PLAXIS phién ban 8.2. D&c trung hd
dao cong trinh ngdm kha déi x(rng nén mé hinh tinh dwoc
chon [a mét bén twdng va thyc hién véi bai toan phéng
2D, cac bwdce tinh hoan toan phu hgp véi trinh ty thi cong
: dao dat + ha muc nwéc ngdm trong hé dao; lap thanh
chdng + kich thanh chéng; tuan tw dén duc ban day, két
cau dam san.

Cac gia tri tai trong xung quanh hé dao voi khoang
cach tinh tir miéng ho dao I? 2m va phén b6 vung anh
hwédng la g=10kN cho 18m tiép giap dau tién.

a. Truong hop cdng trinh 2 tAng ham

Trén thuc té thiét ké va thi cong, cac trwdng hop 2
tang hdm thwong s dung twdng vay day 0,6m va céd
chiéu dai khoang 2 1an chiéu sau hé dao. S6 liéu dau vao
bai toan ta chon chiéu cao tAng hAm 3,3 m va chiéu sau
hé dao 1a 8,5 m va chiéu sau twong la 20 m.

Hé chdng d&: St dung thép hinh H 350x350x10x15 ¢c6
EA=2877000 KN . Strc chiu tai ctia thanh chéng |a 360 tan
nén khi gia tai cho kich gia tri gia tai khong vuwot qua strc
chiu tai cta thanh chéng. Khoadng cach gitra cac thanh
chéng thuong lay bang bé rong 1 dét twong tir 2-6 m. Dé
danh gia chinh xac tac dung cla sw gia tai bang kich ta sé&
l4y khoang cach gitra cac thanh chdng I&n nhat |a 6m dé
tang kha nang co gi¢i hoa trong thi cong.

Tinh toan qua phan mém Plaxis 8.2 v&i cac buwéc thuc

hién nhw sau:
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Bang 1. Cac dang nén tu nhién trong khu vuc thanh pho Ha Noi [5]

tn

.05

Churyen va i)

]

0x5

Loai nén Dang nén Céc dac trung co ban Dién phan bb
DAt loai sét, tang Vinh Phic, ngudn goc séng-bién, tudi Pleixtoxen, | Tay nam T Ligm;
A A1 ddng nhat vé thanh phan va tinh chat. Src mang tai tiéu chuan |
R0=0.25-0.3 MPa. Mo dun bién dang E =10MPa Bong Anh
Bon lop D4t loai sét, tAng Thai Binh, ngudn gbc séng, tudi Holoxen, kém ddng
ddng nhét A2 nhét vé thanh phan va tinh chét. NGi thanh Ha Noi
R,=0.08-0.10 MPa. E =0.5-0.8 MPa
Lép 1: DAt loai sét, tAng Vinh Phuc, day 10m; .
B1 i . Bac bong Anh
B Lép 2: Bat cat, tang Vinh Phuc, chat trung binh, day t&i 20 m
Hai lop 5o Lop 1: Dat loai sét, tang Thai Binh, day 5-10m; Nam Déng Anh va
Lop 2: DAt cat, tAng Thai Binh, chét trung binh, day t&i 20 m Thanh tri; Gia Lam
Lép1: DAt loai sét, tAng Vinh Phuc, day téi 10m;
L&p2: DAt hivu co, tng Vinh Phc, day t¢i 10 m, R,=0.05-0.07 MPa. | _: ..
C1 E =0.3-0.5 MPa Bac bong Anh
L&p the 3: Cat, tAng Vinh Phuc
c Lép 1: Dat loai sét, tAng Thai Binh, day 5-10m;
. Lép 2: DAt hivu co, tAng Hai Hung, day t&i 10m. R, = 0.05 MPa. | Béng Anh, Gia Lam
bal
alopeo c2 E = 0.3 Mpa. (khoanh nhd)
datye . R
“tyeu Lop 3: DAt sét (cat), tAng Vinh Phac.
Lép 1: Dat loai sét, tAng Thai Binh, day 5-10m;
c3 Lop 2: DAt bun hiru co, téng Hai Hwng, day t¢i 5-30m, Ry < 0.05 | Thanh Tri, nam T
MPa, E <0.3 MPa Liém
Lé&p 3: DAt sét (cat), tAng Vinh Phuc
Bang 2. Bang tra luc kinh véi dang nén tuong rng véi TH 2 tang ham
Dang nén A1 A2 B1 B2 C1
Lwc kich (TAn/m) | q<33.3 | q<33.3 | q<333 | q<333 | q<33.3

- Giai doan 1: Thi cong twdng vay, chét tai
- Giai doan 2: Dao dat dén cbt-4,00m
- Giai doan 3: Thi cong hé vang chéng cbt -3.0 m

- Giai doan 4: Thi cong I&p dat va gia tai cho hé kich
thay Iwc & cot -3.0m

- Giai doan 5: Pao dat dén cbt -8,50 m

Ta vé duoc do thi biéu dién chuyén vj theo phwong
ngang cla twong theo chiéu sau twdng twong ng voi
trng trvdng hop dat kich.

* Nhan xét:

Kich chi c¢6 tac dung gidm chuyén vi dinh va bung
twong chir khéng lam giam dwoc chuyén vi chan twdng

Chuyén vi day hé dao giam dang ké so vai treong hop
chuwa kich. Khi lyc kich cang tang thi chuyén vi cang giam
va dinh twong bi day theo chiéu hwéng ra ngoai hé dao.

Biéu db bao m6 men, do vong cua twdng va chuyén
dich dat nén thay doi khéng dang ke. V&i dang nén A1,

A2 khi bét dau téng lwc kich P thi d6 véng ctia twong thay
dbi khong nhiéu va cé xu hwéng la gidm so véi trudng
hop lwc kich P=0, dén gia tri P=300T thi d6 véng cla
tworng bat dau tang 1én hon khi P=0. Vé&i dang nén B1,
B2 khi bat diu tang P thi do véng cla twéng tdng déu va
[udn I&n hon dd vdng clia twdng véi trdng hop P=0. Véi
dang nén C1 |a nén dat twong déi yéu thi kich cé tac dung
lam gidm chuyén vi I&n nhat tai bung nhung dé véng cta
twéorng tang dang ké so véi truorng hop P=0

Vé&i dang nén C2 la dang nén dat yéu chuyén vi chan
twong rat Ién nén khuyén cdo la trwde khi thi cong tudong
tang hAm nén gia cd dat nén chan twéng bang phuong
phap khoan tron sau dé gidm chuyén vi chan tuong roi
m&i ap dung gidi phap st dung kich dé chéng d& khi thi
coéng hd dao.

Can cr vao két qua tinh toan clia twdng tAng ham tng
Vi tirng trwdng hop kich véi tivng dang nén tac gia dua
ra gia tri kich phan bé déu trén twong hop ly dbi véi tirng
dang nén. Lwc phan bé sé bang gia tri lyc kich chia cho
khoang cach thanh chéng la 6m.
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Hinh 2. P6 thi biéu dién chuyén vi tudng tang ham
rng v@i tirng trudng hop kich doi véi dang nén Al
truong hgp 2 tang ham
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Hinh 4. P6 thi biéu dién chuyén vi tudng tang ham
{rng v@i tirng trudng hop kich doi véi dang nén B1
trudng hgp 2 tang ham
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Hinh 6. P6 thi biéu dién chuyén vi tudng tang ham
{rng v@i tirng truong hgp kich doi véi dang nén C1
trudng hgp 2 tang ham
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Hinh 3. P6 thi biéu dién chuyén vi tudng ting ham
rng v@i tirng trudng hgp kich doi véi dang nén A2
truéng hgp 2 tang ham
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Hinh 5. D6 thi biéu dién chuyén vi tudng tang ham
{rng v@i tirng trudng hgp kich doi véi dang nén B2
trueng hgp 2 tang ham
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Hinh 7. D6 thi biéu dién chuyén vi tudng tang ham
{rng v@i tirng truong hgp kich doi véi dang nén C2

truong hgp 2 tang ham
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Hinh 8. D6 thi biéu dién chuyén vij tudng tang ham
Urng v@i tirng trudng hgp kich doi véi dang nén Al
truong hgp 3 tang ham
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Hinh 10. D6 thi biéu dién chuyén vi tudng tang ham
Urng v@i tirng trudng hgp kich d6i véi dang nén B1
truong hgp 3 tang ham

b. Trwdng hop cong trinh 3 tAng ham

Trén thuc té thiét ké va thi cong, cac trwong hop 3
tang hdm thwong s dung twdng vay day 0,8m va céd
chiéu dai khoang 2 Ian chiéu sau hb dao. S6é liéu dau vao
bai toan ta chon chiéu cao tdng hdm 3,3m va chiéu sau
hé dao Ia 12 m va chiéu sau twong 1a 25 m. Hé chdng d&:
St dung thép hinh H 350x350x10x15 c6 EA=2877000 KN
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Hinh 9. D6 thi biéu dién chuyén vi tudng tang ham
rng v@i tirng trudng hgp kich do6i véi dang nén A2
truong hgp 3 tang ham
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Hinh 11. D6 thij biéu dién chuyén vi tudng tang ham
{rng v@i tirng trudng hgp kich doéi véi dang nén B2
truong hgp 3 tang ham

Trinh tw tinh toan:

- Giai doan 1: Thi cong twong vay, chat tai

- Giai doan 2: Dao dat dén cbt -4,00m

- Giai doan 3: Thi céng hé vang chéng cbt -3.0 m

- Giai doan 4: Thi cong l&p d&t va gia tai cho hé kich
thay lwc & cot -3.0m
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Hinh 12. P thij biéu dién chuyén vi tuwdng tang ham
{rng v@Gi tirng truong hap kich doi véi dang nén C1
trudng hgp 3 tang ham
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Hinh 13. Db thij biéu dién chuyén vi tudng tang ham
(rng va@i tirng truong hgp kich doi véi dang nén C2
truong hgp 3 tang ham

Bang 3. Bang tra luc kinh véi dang nén tuong (rng vai TH 3 tang ham

Dang nén A1 A2 B1 B2 C1
Lwc kich q1<33.3 g1<33.3 g1<33.3 g1<33.3 q1<33.3
(Tan/m) g2<50 g2 <50 g2 <50 g2 <50 g2 <50

- Giai doan 5: Dao dat dén cbt -8,00 m
- Giai doan 6: Thi cong hé véng chéng cbt-7.0 m

- Giai dogn 7: Thi cong I&p d&t va gia tai cho hé kich
thay lwc & cot -7.0m

- Giai doan 8: Dao dat dén cbt -12,00 m

Ta vé dwoc do thi biéu dién chuyén vi clia twong theo
chiéu sau twong twong tng voi tieng trwdng hop gia tai
kich.

* Nhan xét:

V6i dang nén tét A1, A2, B1, B2 c6 I16p dat phia chan
twong tét thi kich chi ¢ tac dung gidm chuyén vi dinh
twdng va bung twdng con chuyén vi chan tuwdng khong
thay déi. V&i dang nén dat yéu C1 kich c6 tac dung gidm
chuyén vi dinh va bung twdng ré rét nhat, con chan twong
thi chuyén vi thay dbi khéng dang k&. Véi dang nén rét
yéu C2 thi kich c6 tac dung gidm chuyén vi & ca dinh,
bung va chan twong khi lwc kich tang.

Chuyén vi day hb dao giam dang k& so vai trwong hop
chwa kich. Khi lyc kich P1 cang tang thi chuyén vi dinh
twong giam nhiéu va twong cé xu thé bi ddy theo chiéu
hwéng ra ngoai hé dao. Khi P2 cang tang thi chuyen Vi
day hd dao cang glam chuyen vi bung twdng cang giam.
Déi véi nén dat yéu chuyén vi chan twong giam khi P2
tang.

Biéu db bao m6 men, do vong cda twong va chuyén
dich dat nén thay doi khéng dang ké.

V&i dang nén C2 1a dang nén dat yéu chuyén vi chan
twong rat Ion nén khuyén cao la trwde khi thi cong tuwdong
tang hAm nén gia c6 dat nén chan twong béng phwong
phap khoan trén sau dé glam chuyén vi chan twong roi
moi ap dung giai phap s dung kich dé gidam chuyén vi
tworng tAng ham khi thi cong hd dao.

Can ct¥ vao két qua tinh toan clia twdng tng ham (rng
véi tirng trwdng hop kich véi tirng dang nén tac gia dwa
ra gia tri kich phan b déu trén twong hop ly dbi véi tirng
dang nén. Luc phan b sé& bang gia tri Iwc kich chia cho
khoang cach thanh chéng la 6m.

Két luan

- Hé chdng d& twérng tdm ham khi thi cong hd dao sau
can dam bao di do clrng dé han ché dich chuyén ngang
clia tworng, gidm thiéu sy cd xay ra. Tuy nhién, ting s6
lwong thanh chéng dé dam bao du dé clrng dan dén tang
chi phi cho bién phap thi cong va gidm khoéng gian lam
viéc trong qua trinh thi cong.

- Chéng d& twdng tang hdm nha cao téng bang hé
chong d& cha dong la mét gidi phap hiéu qua nham han
ché chuyén vi ngang cla twéng chan dat dam bao diéu

(xem tiép trang 70)
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Quy hoach cao doé nén xay dung
do thi ven bién chiu anh hudng truc tiép
cua bién doi khi hau va nuéc bién dang

Level planning for coastal urban areas under direct influence of climate change and sea level rise

Tom tat

Hién nay, quy hoach d6 thi c6 giai phap chong
ngap lut cho toan bd dat dai d6 thi. Mot trong
nhiing giai phap co ban tranh ngap lut la quy
hoach cao A6 nén khu dat xay dung do thi.
Nhung bién d6i khi hdu va nudc bién dang
(BPKH & NBD) c6 thé gay hau qua nang né
cho do thi trong tuong lai. Giai phap quy hoach
cao d9 nén do thi hai hoa cic yéu cau cua con
nguoi vé kinh té, xa hdi va moi truong la van dé
can dugc nghién ciu. Tac gia dé xuit giai phap
quy hoach cao d¢ nén cac d6 thi ven bién chiu
anh hudng truc ti€ép caa BDKH & NBD.

Tii khoéa: Quy hoach dé thi, cao dé nén, bién doi
khi hdu, nudc bién dang, thich ving, khu ddt xdy
dung.

Abstract

At present, urban planning has the anti-flooding
solutions for the entire urban areas. One of such
basic solutions is the level planning of the urban
land area. But climate change and sea level

rise can have serious consequences for the city
in the future. Lebel planning will harmonize
human, economic, social and environmental
requirements and are issues that need to be
researched. The author proposes a level planning
solution for coastal urban areas under direct
influence of climate change and sea level rise.

Keywords: urban planning, level, climate change, sea level
rise, adaptation, building site

PGS.TS. Pham Trong Manh
Khoa Ky thudt ha tang va Méi trueong D6 thi
DT: 0989 783 668

PGS.TS. Pham Trong Manh

Lich st phat trién do thi da chirng t6 loai nguwoi cd
nhiéu phat minh, nhidu kinh nghiém trong viéc phong
chéng ngap lut d6 thi. Ngay tir xa xwa, kinh d6 Cb Loa la
mot trong nhivng dién hinh clia viéc tan dung diéu kién tu
nhién, xay dwng do thj & dia hinh vira tranh dwoc ngap
lut, vira c6 giao théng dwéng thly phat trién. Cac db thi
tir c6 dén kim déu duwoc xay dwng trén nén dia hinh phu
hop v6&i viec phong chdng ngap lut. Ngwoi ta da siv dung
va cai tao dia hinh tw nhién (quy hoach cao do nén xay
dwng) dé cé nén dia hinh phu hop phat trién do thi va
phong chéng duoc ngap lut.

Tuy vay, trong twong lai, bién ddi khi hau va nwéc bién
dang (BBDKH & NBD) la thach thirc 16n cho phat trién do
thi, nhat 1a d6 thi ven bién déi v&i viec phong chdng ngap
lut d6 thi. Viéc giam thiéu anh hudng tiéu cwc tr BDKH &
NBD can nhiéu giai phap déng bo tir nhiéu nganh, nhiéu
dia phwong trong d6 c6 nhirng gidi phap quy hoach cao
dod nén xay dwng dé thi. Cac giai phap giam phat thai khi
nha kinh mang tinh chd déng. Giai phap quy hoach cao
dd nén xay dwng doé thi mang tinh bi ddng nhwng dinh
hwéng hop ly thi cling dat hiéu qua kinh t& xa hoi nhat
dinh.

1. Thwe trang quy hoach cao dé nén xay dwng db thi
ven bién

Giai phap quy hoach cao d6 nén xay dwng dé thi néi
chung va xay dwng dd thi ven bién néi riéng phu thudc
nhiéu vao dinh hwéng phong tranh ngap lut d6 thi. Tuy
thudc cao do, dd dbc cua dia hinh tw nhién, cin ct vao
gidi phap phong chéng ngéap lut d6 thi ma xac dinh cao do
nén xay dung théng nhéat (cbt xay dwng), ca trong trueéng
hop khéng can dé bao vé va ca trwdng hop co dé bao vé.
Toan bg dién tich d6 thi phai dwoc quy hoach cao d6 nén
sao cho phong tranh dwoc ngap lut d6 thi theo tAn suét
quy dinh. (Hinh 1)

Diéu d6 c6 nghia la du cho d6 thi dwoc tén nén xay
dwng hay d6 thi dwoc bao vé bdi dé thi do thj van sé ngap
lut khi gap cao d6 |0, triéu, mwe nwéc dang cao hon tan
suét thiét k&. Chang han nhw véi d6 thi dwoc thiét ké quy
hoach cao d nén tan suat It 100 nam, khi gap con I 1&n
c6 tan suét 150 nam thi d6 thi sé bi ngap lut. Néi cach
khac, cac giai phap chdng ngap lut dé thi chi cé y nghia
twong dbi, khong cé do thi tuyét dbi khong ngap lut.

Viéc quy hoach cao dd nén xay dwng dd thi phong
tranh dwoc tai bién Id lut do BDKH & NBD nhét 1a v&i kich
ban phat thai cao sé rat tbn kém dbi vai mot sb dd thi vi
phai xay dwng dé bién cao hon dinh triéu c6 muc nwéc
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Bang 1. Quy dinh muc nu'éc tinh toan — mu'c nuée cao nhat c6 chu

ky theo tan suat (s6 nam)

Khu chire nang Loai dé thi

Pac biét | Loail Loaill | Loailll | LoailV | LoaiV
Khu trung tdm 100 100 50 40 20 10
Khu céng 100 100 50 40 20 10
nghiép, kho tang
Khu & 100 100 50 40 20 10
Khu cay xanh, 20 10 10 10 10 2
TDTT
Khu dan cw - Dan dung > HMax TB nam
ndng thon - Céng coéng > HMax + 0.3m

(Nguén: QCVN 01/2008/BXD - Quy chuén ky thuat Quéc gia vé Quy hoach

xay dung)

dang. Bong thoi, chinh dé bién qua cao can tré con ngudi tiép can
vGi bién dé phat trién kinh t& xa hoi. Vi vay, can co giai phap quy
hoach cao d nén khu dat xay dwng d6 thj thich &ng véi BPKH &
NBD.

2. Giai phap quy hoach cao dé nén xay dwng dé thi thich (rng
v&i bién doi khi hau va nwéc bién dang

Can clr vao hién trang cao dd nén khu dat xay dwng va dac diém,
chtrc nang doé thi ma rng dung mét trong hai nhém gidi phap: nhéom
trng phé va nhém thich ng.

a. Gidi phap quy hoach cao do nén xay dwng dé thi ng pho voi
BBKH & NBD

Déi v&i dé thi cé diém cao dd nén thap nhat & mirc twong ddi cao
ho&c x4p xi bang cao dd dinh triéu, cao d6 dinh nwéc bién dang va
nhirng do thi it dién tich 1& thubc viéc tiép can bién thi chon gidi phap
an toan dbi véi ngap lut. Tai nhitng d6 thi nay tac gia dé xuét chon
giai phap quy hoach cao d6 nén khu dat xay dwng theo cach tén nén
cao hon dinh |G hodc dap dé cao hon dinh Id. Viéc ton nén khoéng
nhiéu, dép dé khong cao va it anh hudng téi hoat dong kinh té xa
hoi d6 thi la giai phap tng pho hop ly, it tbn kém va an toan vé Id lut.

b. Giai phap quy hoach cao dd nén xay dwng dé thi thich (rng véi
BDKH & NBD

Ngoai cac do thj thuéc nhom “trng phd” trén, cac do thj ven bién
khac chiu anh huéng truc tiép ciia BDKH & NBD déng thdi co hoat
déng kinh té xa hoi gan lién véi bién thi can co gidi phap hai hoa cac
muc tiéu. Tac gia dé xuat giai phap “thich (rng” la chia toan b dién
tich @6 thi thanh 3 phan (Hinh 3).

- Khu vye “gidm thiéu” cé cao d nén cé thé thap hon yéu cau,
cht yéu 1a nén hién trang, bi ngap lut theo tan suét thiét ké. Nghia la
dbi v&i do thi co yéu cau bao vé khdi ngap lut véi tan suat 100 nam
thi & khu virc nay sé bi ngéap lut khi gap 1G = 100 nam. Nhw vay, 2
khu virc nay can bb tri cac chirc nang thir yéu ctia dé thi vi khi ngap
lut thi cac hoat dong do thi bj nglrng tré, dan cw phai so tan dén noi
tam cw. Quy hoach d6 thi chi ddng dé khu vire nay chiu &nh hwéng
ctia BDKH & NBD va c6 kich ban tam dirng cac hoat déng kinh té xa
hoi & khu vire nay khi dy bao c6 Ii va nwéc bién dang.

- Khu vire “thich nghi” c6 cao d6 nén dap (ng yéu cau thiét ké
(nén cao hoac co dé bién). Khu vire nay chiém phan I&n dién tich d6
thi va c6 hau hét cac hoat dong kinh té xa hoi trén dé. Khu vue thich
nghi d&m bao cho moi hoat déng binh thwong khi cé cao dd dinh Id

Hinh 1. Toan bo dat do thi
dudc bao vé khoi ngap lut

GHI CHU:

H,«: Cao &5 dinh K lichsio= H,,,

Huw ez Cao dd dinh i thidt ké

H: Cao d} trung binh niée bidn

o Viong dat Ihép

& Viing dar dd ok dorgre Bho vé nigap It
@ Viing dat duge bio v¢ ddc bift

Hinh 3. Giai phap “thich &rng”
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< cao d0 dinh 10 thiét ké va chi bi ngap khi cao d6 Ii cao
hon cao d6 dinh |G thiét ké.

- Khu vuc “ing phd” cé cao dd an toan vé ngap lut
cao hon yéu cau thiét ké. Chang han, yéu cau thiét ké
v&i tAn suat 100 nam thi khu viec 'ng phé co thé an toan
véi It < 150 nam. Tai khu vic nay bd tri cac cong trinh
dac biét quan trong & do thij, cé thé lam noi tam tra cho
ngwdi gia, tré em khi d6 thj bj thién tai. Khu viec nay chinh
la gidi phap chéng Ii tai chd khi d6 thi gap I 16n, nwéc
bién dang cao hon cao d6 |0 thiét ké. Tai khu vwe nay can
thiét k& cong trinh co strc chira Ién dé duy tri tam cw khi
can thiét.

3. Két luan

Nhw vay, théng thuwdng cac dé thj (tuy theo loai do thi)
ma c6 cac cao dd bao vé doé thj khdi ngap lut va toan bd
dién tich dé thi dwo'c bao vé khai ngap lut & cling moét cap.
Giai phap nay la rat tbn kém, tham chi 1a b4t kha thi dbi
v&i nhiéu tredng hop. Thém vao dé, trong twong lai, bién

ddi khi hau va nwéc bién dang sé la thach thirc khong
nhé dbi v&i quy hoach dé thi ven bién. Tac gia dé xuét giai
phap quy hoach cao dd nén xay dwng db thi ven bién theo
3 cép d6 bao vé ngap lut khac nhau cho mét @6 thi nham
gidm chi phi dau tw xay dung, gan két dwoc hoat dong
kinh t& x& hoi v&i bién va cé kich ban (ng pho véi tirng
trirdng hop thién tai I lut. Sy thiét hai do thién tai la nhé
dang ké vi c6 quy hoach, cé dw bao, cé6 phwong an chap
nhan mét phan nuéc bién dang./.

Tai liéu tham khao

1. Pham Trong Manh, Quy hoach chudn bi kj thudt khu ddt xdy
dung d6 thi, Nha xudt ban Xdy dung, 2014;

2. Vit Nhu Hodn, Thién tai ven bién va cdch phong chéng, Nha
xudt ban Khoa hoc va ky thudt, 2015;

3. B9 Tai nguyén va Moi trudng, Kich ban bién doi khi hdu va
nuéc bién dang cho Viét Nam, Nha xudt ban Tai nguyén moi
trudng va bdn do, 2012.

Giai phap giam chuyén vi ngang tuong tang ham...

kién &n dinh va an toan cho ban than cong trinh va cac
cbng trinh lan can.

- Két qua nghién ctru trinh bay trong luan van cho thay,
khi chéng d& bang hé chéng d& cha déng, sé lwong thanh
chéng giam di, lam ting kha n&ng co gi¢i hda khi thi cong
hé dao, ddy nhanh tién d6 thi céng va gidm chi phi dau tw
xay dwng cong trinh.

- Khi chéng d& bang hé thanh chéng két hop vai kich,
c6 thé dé dang diéu chinh (rng suat trong thanh chong

Tai liéu tham khao
1. D6 Pinh Pikc (2002), Thi cong hé dao cho tang ham nha cao
tang trong do thi Viét Nam, Ludn an Tién st ky thudt.
2. Nguyén Bd Ké (2008), Xdy dung cong trinh ngam do thi theo
phuwong phap dao mo, nha xuat ban Xay dung, Ha Noi.

3. Bui Van Chung (2007), Plaxis 8.2, Tai liéu giang day dai hoc

Bdch Khoa thanh phé Ho Chi Minh, Ho6 Chi Minh

4. Nguyen Van Quang (2008), Nén méng va tang ham nha cao
tang, Nha xudt ban Xdy dung, Ha Noi.

(tiép theo trang 67)

bang cach tang gidm ap lwc kich trong tredng hop quan
trac thay chuyén vj bt thwong cda twéng tAng ham.

- Chuyep v!‘cua twdng phu thuog vao Iucrklch, trinh tw
kich, loai dat nén trong pham vi chiéu sau ho dao.

- V&i cac loai nén dat khac nhau thi hiéu qua cla viéc
st dung kich ciing khac nhau. T cac két qua phan tich,
lwe kich hop ly cta kich ddi véi cac dang nén dac trung
clia Ha Noi dwoc téng két nhw bang 2 va 3./.

5. Poan Thé Twong. Cdc dang nén tai dé thi Ha Ngi, Thanh phé
Ho6 Chi Minh va déanh gid ching phuc vu xdy dung cong trinh
ngtfm, Bai bao khoa hoc.

6. Cassadra Rutherfor, Giovanna Biscontin, and Jean —Loius
Briaud Texas A&M University); Design manual for excavation
support using deep mixing technology

7. Wong kai sin 2009, esign analysis deep excavations , (Nanyang
Technological University)

8. Thomas Telford (1996), Deep Excavations: a practical manual,
London.
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trong thiét ké hé thong thoat nudc nha cao tang

Some problems in the design of drainage system of tall buildings

Tom tat

Bai viét gidi thiéu cac két qua nghién ciu, cac
van dé€ lién quan dén thuy luc va dic thu thiét
ké hé thong thoat nudc nha cao tang. Tai Viét
nam hién nay, cac vin d€ thiét ké hé thong
thoat nudc cho nha cao ting néi chung va cac
toa nha siéu cao tang noi riéng (dd cao 1én dén
200 -250m) con it dugc dé cap dén trong cac tai
liéu chuyén mén. Ung xi lam viéc ctia hé théng
mot 6ng va hé thong hai 6ng (c6 ong thong hoi
riéng) cua hé thong thoat nudc trong nha cao
tang dugc phan tich trong bai viét. Cac thong
s0 dac trung nhu luu lugng, van toc, d¢ chan
khong tao thanh dugc xem xét nhu la cac yéu
t6 anh hudéng dén d9 tin ciy cua hé thong thoat
nudc trong nha cao tang.

Abstract

This article presents research results and issues
related to hydraulics and design features of
drainage system of tall buildings. In Vietnam
nowadays, the design issues of drainage systems
for tall buildings in general and skyscrapers

in particular (up to 200-250m high) are rarely
mentioned in specialized documents. The
working behavior of a single-pipe system and
two-pipe system (with separate ventilation

tube) of the drainage system in tall buildings is
discussed in the article. Characteristic parameters
such as flow, velocity and vacuum are considered
as factors which affect the reliability of drainage
systems in tall buildings.

PGS.TS. Trin Thanh Son
Khoa K7 thudt ha ting va Méi truong D6 thi
Email: shonlaanh@yahoo.com

PGS.TS. Tran Thanh Son

1. M& dau

Tai Viét Nam trong moét thap ky tré lai day, cung voi
tbc do phat trién kinh t&, qua trinh d6 thj hoa kéo theo viéc
gia tang tbc do xay dwng cac nha cao tng va siéu cao
tang. Dac diém cla cac tda nha nay la cé chidu cao Ion
tir 100 dén hon 300m. C6 thé liét ké mot sb tdoa nha cao
tang & Viét Nam nhu (i) - Toa Kengnam Ha Noi Landmark
Tower cao 336m; (ii) - Toa nha Lotter Center Ha N6i cao
267m:; (iii) - Bitexco Finacial Tower cao 262,5m; Saigon
M&C Tower cao 193,5m; Danang city Hall — 166,9m. Tuy
nhién cé mét thuc té 1a tiéu chuan, qui pham va qui chuén
thiét ké hé théng cap thoat nwéc trong nha cua ching
ta [8] it dé cap dén hé thong thoat nwdc cac toa nha co
chiéu cao I6n, vi vay khi thlet ké hé thdng cap thoat nuwéc
cho cac tda nha cao tAng can phai cé sw phan tich va
thdo luan cu thé.

2. Hién twong pha si phong (khéa thuy Iwc)

Si phéng thiy lwc cé cau tao duwong édng don gidn
dang ch U c6 2 dau (hinh 1) d& ngan khi doc thoat vao
khong gian sinh hoat. Mét d4u cuia si phong thay lwc gan
v6i bng ding thoat nuéc théng qua ng nhanh thuwong
xuyén chju anh huwéng cua ap suét trong éng ding (P),
dau kia luén ndm dwéi ap suat khi quyén Pa. Gia st ap
suét trong 6ng ding thoat nwéc nhéd hon ap suét khi
quyén (t&rc 1a xuét hién hién twong chan khéng trong 6ng
ding) mét dai lwong la 60mm cbét nwdc thi myc nwéc
trong 6ng bén phai ctia dng chiv U sé& ha th4p di 60mm va
murc nwdc bén trai éng chir U dang Ién va nwdc sé chay
vao éng dilrng thoat ra ngoai. Két qua la lwong nwéc trong
ong chir U mét di mot phan, khéa thay lwc mé thdng voi
dng drng. Két qua mé phong hién twong pha si phéng
thay lwc dwoc thé hién trong hinh 1.

3. Phan tich ché dé lam viéc thay Iwc cua éng
thoat dirng

Theo két qua nghién ctru [1] dwoc mo ta trong hinh 2,
khi nwéc thai chay vao bng dung, mat cat 6ng sé bi thu
hep tai méat cat I-l. Nwéc chay trong éng dirng sé tao ra
mot Iuong khong khi hat tr bén ngoai c6 huéng hudng
chuyén doéng cuing chidu v&i dong nwéc tir trén xuong.
Phia bén dwdi mat cét thu hep |-l nwéc sé bat dau chuyén
doéng bao xung quanh thanh ng, khéng khi chuyén déng
& gitra (mat cat II-1l). Ché dd nay dwoc goi la ché do chay
‘thanh 18i” tire la nwéc chay bao boc xung quanh thanh
ong & gitra la dong khong khi. Do mat cét I-1 bj thu hep,
ton that dong khong khi gia tang, lwong khong khi khong
vao kip dé tao sw can bang. Luc nay hiéu tng ejector xay
ra dan dén sy xuat hién chan khdong phia bén dwdi mat
cat I-I. Mot nghién cteu [1] cho thay khi lwu lwong 1a 1 (I/s)
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1- Khong khi;
2- Nu'éc thai;

dd chay “thanh 15i”

trong 6ng dirng D100mm, lwgng khéng khi do dwoc theo
kha n&ng hat khi la 25 I/s, nhwng thyc té khi nwéc tir dng
ngang thoat san chay vao thu hep mat cat, lwong khéng
khi thwc té di vao chi la 11 I/s. Nhuw vay lwong khong khi
bi thiéu la 11 I/s va day la nguyén nhan tao ra chan khoéng
10-12mm.

Khi tang lwu lwgng nwéc db vao dng dirng, kha nang
hat khi tang 1€n cé nghia la lwgng khéng khi hut vao theo
kha nang hut 13 ting lén, tuy nhién dién tich mat cat théng
thoang bi thu hep nhiéu hon dan dén lwong khéng khi
thwe té di xubng dwéi méat cét it hon do vay gia tri chan
khong tao ra sé Ién hon. Cubdi cung, khi gia tri chan khéng
tang dén mot diém “t¢i han”, IGc ndy sé xay ra hién twong
pha khoa thay lwc (si phdng) ctia mot thiét bi vé sinh nao
do.

Cac nghién clu chuyén sau déu chi ra rang hién
twong pha khda thL’Jy Iwc xay ra khi dai lwgng chan khong
bang chiéu cao cta khéa thay lyc. Dai Iwveng chan khdng
nay phu thudc vao lvu lwong, dwong kinh ong dirng, goc
noi gitra éng dirng va ong thoat san [1]. T4t ca céc thong
so nay bao gom ca chiéu cao tbi thiéu ctia khoa thay lwc
ndi v&i doan dng dirng tinh toan phai dwoc tinh dén trong
qua trinh thiét ké.

4. Pai lwong chan khéng trong 6ng dirng thoat
nwéc

Anh hwéng cla chiéu cao va hinh dang ctia éng dng

M
600mm
L 7

P P

P<P, P=P, P= -85 P=P,
PJ. FJ P.'I. P.i

~

num

4 'h.,.'. -
~ p P.--"'

= " = e}

[

i

Hinh 1. M6 phong khéa thuy luc (si-ph6ng) va hién
tugng pha si-phong khi 6ng thoat dirng lam viéc

Hinh 2. Hién tugng tao mat cit thu hep khi nuéc chay tir 6ng thoat
san ngang vao ong dirng cua hé thong thoat nu'éc trong nha

Mat cat I-I: mat cat bi thu hep tai vi tri noi;
M3t cat II-II: mit cat bén dudi khi nuéc va khong khi tiép tuc ché

dén do tin cay cua hé thdng thoat can phai dwoc phan
tich chi tiét. Can phai chu y rédng phan nhiéu trong cac
tiéu chudn thiét ké cip thoat nwéc trong nha va cac két
qua nghién ctru déu khong cé s lién hé gitva khd nang
thoat ctia 6ng dirng véi chidu cao 6ng néu chiéu cao nay
vuot qué chidéu cao doan dau tién cta 6ng ding. Vi du
trong nghién ctru cua glao sw N.Y. Falkovsky [2] chi noi
réng . van tbc té¢i han cha chuyén déng chat lbng trong
ong dung dat dwoc sau mot thoi gian ngan... “. Két qua
nghién ctru clia trwdng dai hoc lllinoi, Hoa ky [1] noi thi
nghiém dworc thwc hién véi 6ng dirng ¢ chidu cao 12,6m
cho thay dai lwgng chan khéng dwoc xac dinh 1a ham sb
phu thuéc vao Iwu lvgng nwéce thai.

Karpinskaya A.Y [3] thwc hién thi nghiém trén 6ng
dirng dwdng kinh 100 va 125mm chiéu cao 41m xac dinh
kha nang thoat nwéc clia chung la 4,4 I/s va 6,98 I/s. M6t
nghién ctru khac [3] cho thdy kha nang thoat nudc cla
6ng D100mm chiéu cao 18,53m va 60 m ciing cho két
qua twong tu.

Két qua nghién clru nam 1963 cla E. Morkk, Dan
Manh [4] cho thdy réng khi tdng luu lwong chét 16ng qua
6ng dirng thi van tbc dong chay dat dén gia tri cwc dai sau
15m tinh tir diém nwéc chdy vao 6ng dirng. Theo két luan
ctia E Morkk, van téc nwéc thai trong 6ng cao 50 m hodc
80 m ciing nhu trong dng 15m [4]. Theo két qua ctvu cla
F.Pollman, van téc trong éng dirng dat gia tri cuc dai sau
khi chay t trén xuéng 1 dén 2 tang [5].
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Két qua thwec nghiém duoc biéu dién bang dé thi trong
hinh 3 ching to rang dai lwgng chan khong (cot ap hut)
trong ong drng 6n dinh & chiéu dai L= 90D¢r (Der - dwong
kinh 6ng dirng). Trén co s& d6 co the cho réng van téc
nwéc va khong khi chuyén dong theo éng dirng dat gia tri
cwe dai sau quang duwdng bang 90 1an dwdng kinh éng
dirng. Cac két qua nghién clru véi 6ng dirng duwdng kinh
khac nhau ctia cac tac gia khac ciing khdng dinh diéu nay
va cho phép xac lap dwgc céng thirc sau [1]:

1,677
s

366 q—2
(1+cosar) Dg.,
Ap = = o (D
( D, ] 90D,.,
dOTB LCT
V&i:

Ap — Dai lwong chan khéng trong 6ng thoat nuwéc
ding, mm;

g° — Lwu lwgng tinh toan, m¥/s;

a — Géc ndi bng thoat ngang véi 6ng dirng, do;

D¢ — Pwdng kinh trong cla éng dirng, m;

dors — Pudng kinh trong ctia 6ng thoat tAng, m;

LcT — Chiéu cao lam viéc clia Ong thoat dirng, duoc
hiéu la doan thang dirng tinh tir diém nbi cia cac thiét
bi vé sinh chd cao nhat dén diém ubn bén dwdi clia ong
ding, m;

B&i vi van tbc nwéc trong éng dirng dat gia tri cwc dai
sau 90Dcr, c6 nghia |a dai lwgng chéan khong (kha nang
huat khi cua dong chat Iong) dat gia tri cwe dai va khéng
doi. Khi tinh toan trong cac trwong hop Let =2 90 Dy chap
nhan gia tri Lct = 90 Der.

5. D6 tin cay cua hé thdng thoat nwéc trong nha
cao tang

D6 tin cay clia hé thng thoat nwéc trong nha cao tang
dwoc dac trwng bang:

Hinh 3. Su phu thudc luu Ivrgng khong khi
vao luu lugng nudc trong 6ng dirng dudng
kinh 45mm v@éi chiéu cao khac nhau;

1-L=52,2 Deos
2-L=84,4D ;3
3-L=90D¢;
L=117D¢;

- B4 6n dinh cla hé théng chér)g lai hién twong pha
khoa thuy lwc (si phdng) cla cac thiét bi vé sinh trong nha;

- Kha nang chdng tac nghén cla ng thoat.

Trong khuon khd bai viét nay chi cé do én dinh duwoc
xem xét phan tich. Theo cac nghién ctru [1] vé& co ché
hinh thanh chan khong trong bng thoat dirng khi hé théng
lam viéc cho thay dai lwong chan khong nay vé nguyén
tadc khong phu thudc vao chiéu cao clia éng ding néu
chiéu cao nay Ién hon 90Dcr.

Can phai nhan manh rang cau hinh clia 6ng dirng sé
c6 anh hwéng nhét dinh dén qua trinh chay 2 pha (khi va
I6ng) trong 6ng ding. Tai diém udn cla 6ng ding ché do
chdy “thanh 18" bj thay ddi. Dong chay tach ra sé& dwoc
d&c trwng bang cac hién twong nhw nwdc chuyén dong
theo thanh dwéi clia ong va trén né la khéng khi chuyen
dong tw do. Tai diém udn 2 lai xay ra hién twong chuyén
ché dd chay: tir ché do chay tach sang ché dé chay “thanh
I6i”. Cac khoa thay luc cta thiét bi vé sinh néi dén éng
dirng tai diém duwdi chd ubn the 2 sé bi ngan cach voi
khong khi tir dng théng hoi 3 1an: 1an 1 - tai mét cét co hep
tai chd néi (hinh 1); 1an 2- tai diém ubn sb 1 tai chd uén va
lan 3 - tai diém ubn tht 2 (xem hinh 4).

Dé dam bao cong tac cua khoa thay Iwc cac thiét bj ve
sinh néi tai vung nguy hlem (bi pha khoa thay Iwc) — vung
trén va dudi diém udn, can phai cé éng phu can bang
ap lyc gitba vung trén (vung gia tang ap lwc thay tinh) va
vung dwdi dwdi (viung gidm ap lwc thay tinh) cia diém
ubn. Chinh vi vay khi thiét ké dng dirng thoat nwdc nha
cao tAng can phai wu tién dé éng ding ludn ludn théng
khong c6 diém ubn.

Hé théng thodt nwéc mét 6ng hay hai éng

Hé thdng thoat nuwéc 2 dng bao gdm 1 6ng thoat nwéc
dirng dé thoat nwdc thai (thuwong dwoc goi la dng wét)
duoc ndi véi dng théng hoi riéng (thwdng dwoc goi la dng
kho) dé cap khi vao chéng lai hién twong chan khéng. Vi
du nhw céc thiét ké dién hinh cho tda nha 22 tAng ctia Nga
dng thoat nwéc thai cé dwdng kinh D150mm, dng théng
hoi D100mm. Tai Hoa Ky, hé théng 2 éng twong tw dwoc
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thiét ké cho tdoa nha Rockeffeler 69 tang & Newyork v&i

dwérng kinh éng “khd” va “wét” 1a D300mm.

Tuy nhién hé thdng thoat nwéc thai trong tda nha 25
tang sb 184 dai 16 Hoa Binh, thanh phd Moscow chi co
mot dng dirng dwdng kinh D100mm véi géc ndi ctia 6ng
thoat tang la 90°. K&t qua nghién clru va kinh nghiém
van hanh hé théng nay cho phép cac nha xay dwng Nga
khang dinh sw dung dan cGa mé hinh thwc nghiém va cho
phép (rng dung hang loat trong céng tac xay dwng cac toa
nha cao tang tai Lién X6 cd.

Lién quan dén hé thdng hai 6ng ctia hé thdng thoat
nwéc trong nha cao tang, cac phan tich trén co sé thuc
nghiém néi trén coé thé cho cac két luan ring hé 2 éng
khong qua hiéu qua nhw ching ta cdm nhan. Van dé &
chd khi nwéc chay trong 6ng dirng, toan bo lwgng khong
khi theo tinh toan twong dwong véi kha nang hé thdng hat
vao sé chi di theo 6ng théng hoi khd. Vi van téc khéng khi
trong trwdng hop nay sé cao hon dang ké so véi trwong
hop khéng khi chuyén déng trong hé théng théng hoi 1
bng (wot), ¢ nghia 1a tdn that khong khi (do lwc ma sat)
theo chiéu dai va cuc bd sé Ién hon. Két qua nghién ctru
[1] cho thay trong hé théng 2 éng véi dwong kinh bng
drng D150mm thoat nwdc thai va éng théng hoi D100mm
khi lwu lwong nwéc thai téi han q=16,1 /s, luc d6 ton that
dong khéng khi theo chiéu dai va cuc bd trung binh 1a
1,8mm/m. Nhw vay néu chiéu cao khoa thay lwc la 50mm
thi chiéu cao ctia éng dirng chi la 1a 50/1,8= 30 m [1].

Vi duy trén da ching t6 rang hé thong hai 6ng cua hé
thdng thoat nwéc trong nha khong phai [a duy nhat co thé

Tai liéu tham khao
1. Jlo6pomvicnios A.Al. Pactem u kKoHCmpyuposarue cucmem
Kananuzayuu 30anuii. M.: Cmpoiiuszdam, 1978 2., 121 c.

2. Kapnunckas AV. OcobeHHocmu KAHATU308aHUS BbICOMHBIX
30anuii. // C6. mpydos IOHUHocnosanuii u dyHdamenmos, JL.,

Mawcmpoiiuzdam, 1950, c. 23-29.

Hinh 4. Su thay ddi ché& do dong chay
trong 6ng dirng tai cac diém udn

1 - Nudc;
2 - Khong khi;

ap dung dwoc cho nha cao tdng ma phai tinh toan cho
tirng trwdng hop cu thé. Bén canh d6 moét didu tha vi 1a
hé théng mét &ng trong nhiéu trwérng hop t6 ra hiéu qua
hon trén quan diém thdy lwc va chéc chan 1a don gian va
kinh té hon.

6. Két luan

Do tin cay cla hé théng thoat nwéc trong nha duoc
xac dinh b&i d 6n dinh cta si phong (khda thay lwc) cta
thiét bi vé sinh chdng lai hién twong chan khéng xuét hién
trong 6ng dirng thay lwc va do tc nghén clia dng thao;

Dai lwvgng chan khéng dwoc xac dinh bdi hién twong
chan khong xuét hién tai nhivng ché thiét dién co hep va
tdn that dong khong khi di vao éng tir bén ngoai khi dong
chét Idng chuyén déng;

Hé théng 2 éng trong nhiéu trwéng hop khéng hiéu
qua hon hé théng 1 ng nhung lai phirc tap hon vé mat
cAu tao va c6 gia thanh cao hon. Trong tirng trwdng hop
cu thé hé théng thoat 2 dng cho nha cao tang can ¢6 tinh
toan thiét ké chi tiét;

Ong dirng thoat nwdc thai trong tda nha bao gdm ca
nha cao tang phai luén ludn thdng ding. Trwerng hop bng
dirng khong thang dirng duwoc do két ciu nha thi phai co
gidi phap chdng sw hinh thanh chan khéng phia bén dwi
ché thay d6i hwéng éng.

B sung cach tinh toan do tin cay cho hé thdng thoat

nwéc trong nha cao tAng vao céac tai liéu chuyén nganh,
qui pham hién hanh./.
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Xay dung bai tap thuc hanh, thi nghiém
trén moé hinh cét loc trao doéi ion phuc vu dao tao
chuyén nganh cap thoat nudc va ky thuat méi truong

Building the practical laboratory exercises on ion exchange modules for training water supply -

drainage and environment engineering

Tom tat

Hién nay, trong cong tac day va hoc
tai cac truong dai hoc, dac biét d6i véi
nhom nganh ky thuét, cic hoc phan
thi nghiém, thuc nghiém, thuc hanh,
thuc tap co vai tro cuc ky quan trong.
Bai bao trinh bay cac két qua caa dé tai
nghién ctu khoa hoc cip truong véi
noi dung la xay dung cac bai tap thuc
hanh, thi nghiém trén mo hinh thuc
nghiém cét loc trao d8i ion d€ phuc vu
dao tao chuyén nganh cap thoat nudc
va ky thuat méi trudng tai Truong Dai
hoc Kién Triac Ha N§i. Két qua nghién
cutu thuc su rat can thiét nham nang
cao chit lugng dao tao thuc hanh cho
ky su cua nha truong dap ing nhu cau
xa hoi.

Tu khoéa: nhya trao déi ion, qud trinh
trao doi ion, cot loc trao doi ion.

Abstract

Currently, at the technical universities, the
modules of experiment and practice has
extremely important role in the teaching and
learning. This paper presents the results of
scientific research at basic level. The content
include exercises of experiments on models
of ion exchange filtration column which to
serve the training of undergraduate majors:
sewage and water supply; environmental
engineering at Hanoi Architectural of
University. The results is really necessary to
improve the quality of practice training for
engineers.

Keywords: ion exchange resin, ion
exchange processes, ion exchange filtration
column
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DT: 0904 587 103
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1. Gii thiéu mé hinh thwe nghiém cét loc trao déi ion
1.1. Mot sé khéi niém lién quan

Trao dbi ion l1a mdt chudi cac phan ng hoa hoc dbi chd (phan
&ng thé) gitra cac ion trong nwéc (chét 16ng) va cac ion tich hop
trong hat nhwa. Sw trao dbi nay dwa theo tinh chat manh - yéu cla
céac ion kim loai, dwa theo tinh chat hat - ddy cla cac ion mang dién
tich am/dwong. Trao dbi ion la mot phwong phap ma trong mot sé
diéu kién, mot chat khoéng tan (nhwa) hat mét ion dwong (hay am)
ctia mét dung dich va nha ra moét ion khac ciing diu, sau mét thoi
gian nh4t phan (rng sé can bang theo so dd tdng quat sau [1]:

n(R'A*) + B™ — R, B™) + nA*

Trong do:

R: gbc hut anion clia nhwa trao doi ion
A*: cac ion trao d6i ctia nhya

B"": cac ion hoa tan trong dung dich

Nhwa trao ddi ion la mét loai polymer cé kha nang trao dbi
nhirng ion cu thé cta nd vai cac ion khac hién dién trong dung
dich chdy qua cot phan (rng. Vat liéu trao dbi ion téng hop dwoc
st dung phd bién Ia nhwa polystyrene v&i nhém sulphonate cé kha
nang trao ddi ion dwong va nhém amine trao dbi ion am. Cé4c loai
nhwa téng hop dwoc st dung chii yéu dé tinh sach nwéc, ngoai ra
con nhidu rng dung khac bao gbm viéc phan tach cac yéu té 1an
trong dung dich [4].

Cét trao déi ion: Phan I&n qua trinh trao ddi ion dwoc thyc
hién trong c6t. Khi dung dich chay qua c6t chira hat trao déi ion,
thanh phan héa hoc ctia dung dich thay déi do trao di ion hay qua
trinh h&p thu. Thanh phan cla dung dich dau ra va sy thay dbi cta
né theo thoi gian phu thudc vao tinh chét ctia nhya trao ddi (dang
ion, dung lwong, dd lién két ngang, c& hat,...), thanh phan tinh
chat nwéc dau vao va cac didu kién van hanh (tbc do dong, nhiét
do,...) [2]

Qua trinh trao ddi ion v& nguyén tac cé thé tién hanh theo tirng
mé bang cach cho chét trao ddi ion A tiép xtc vé&i dung dich chira
ion can trao ddi B. Tuy nhién, hé dat can béng khi B con dw lai trong
dung dich. D& loai bd hét dwoc B, qua trinh trén phai lap lai nhiéu
l&n hodc st dung moét lwong chat trao dbi ion rat Ién hodc nhiéu lan
thao tac véi chét trao ddi ion mai. Trong cot trao dbi ion, qua trinh
nay thuan lgi hon nhiéu. Khi chuyén déng trong c6t, dung dich luén
tiép xuc v6i I&p nhwa trao ddi méi hoan toan A nén khi dung dich ra
khai cot thi da loai hét dwoc B. [3,5]

~ Qua trinh trao dbi ion xay ra theo nhiéu budc ndi tiép nhau bao
gom:

- Khuéch tan ion tlr nhan ctia dong chét I6ng dén Iop mang bao
quanh hat nhya trao doi ion.

- Khuéch tan cac ion qua I&p mang.
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- Khuéch tan ion vao trong hat nhwa t&i cac trung tam
trao dbi

- Phan trng hoéa hoc trao dbi ion

- Khuéch tan ion dwoc ddy ra tir vi tri trao dbi ra ngoai
hat nhya t&i bé mat trong clia mang chat l1édng

- Khuéch tan ion dwoc day ra qua Iép mang

- Khuéch tan ion dwoc day ra vao nhan clia dong chét
I6ng.

1.2. M6 hinh cét loc trao dbi ion

M6 hinh dwoc thiét ké ciu tao va I&p dat theo so db
hinh 1, cu thé nhw sau:

+ Céc thong s6 thiét ké:

- Tai trong thay lwc, hay téc d6 dong chay qua lép
nhya trao déi ion (gr - m¥m®.h), 1a gia tri thé tich nwéc
chay qua thé tich cla tang nhwa trong 1 gi®, g = 40(m®
m3.h)

- Chu ky hoat dong cua nhwa trao ddi la thoi gian hoat
dong cuia cot dén khi né hét kha néng trao déi, t = 12(h)

- Lwu lwong nwéc can xir ly, Q = 10 (I/h)
« Cac may mdc, thiét bi do

- 01 bom dién dinh lwvgng Blue White, Model C-660P,
xuat x¢ cla My cé chd loc, dai lvu lwong 0+13,6 I/h,
p"*=3,6 gallon/h = 13,6 (I/h)

- 01 thiét bj do d6 dan dién Conductivity and TDS meter
— Model EC 150 clia My san xuat cé dai do 0+19.99mS,
do6 chinh xac 1%,

- 01 bom tay th cong (bom rira vé sinh hé théng)

« Cac hda chét, vat lieu trao ddi ion

- Cac hoa chét va nwéc mau can xiv ly.

- V4t liéu trao ddi ion: hat nhwa trao ddi cation va anion

+ Cot cationit Ia nhwa Akualite C107E, mau ion dang
van chuyén Na*, dung lvong trao dbi dang Na* 1a 1,85 dl/l.
(xem chi tiét trong phu luc 1)

+ Cot anion la nhwa Bestwater A600. Hat nhwa trao
dbi ion AB00 1a mét loai gel trao dbi anion dwa trén nén
polystyrene vé&i nhém chirc ndng Ammoninum béac bén.
AB00 cho hiéu suét cao va chat lwgng tét nhat. Dung
lwong trao ddi la 1,4 dl/l.

« Cac phu kién Iap dat khac

- 02 Cot thay tinh c6 thé tich méi cot 0,12l chiva hat
nhya loc Cation hoac Anion (duwdng kinh d=16mm, cao
65cm)

- 01 ¢6t dy phong (dwong kinh d=16mm, cao 65¢cm)
- 09 hé théng khoa 2 chiéu (AV-1 dén AV-9)

- Hé théng duwong 6ng dan bang acrylic va té diéu
chinh dong dung dich

- 02 bd thwée do bang thép khéng gi;
« Hé théng gia d& va lwu chira dung dich

- 02 binh dwng dung dich nwéc mau va héa chat cap
cho bom
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Hinh 1. So d6 bo tri cac thiét bi sir dung trong mo
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Hinh 2. So d6 vi tri cac mach hoat dong ctia cot
trao doi ion dé lam mém nuéc

- 01 bang gan hé thdng c6 kich thwéc 1000x1200 mm
- Hé théng phu kién va gia d& toan bé mé hinh

~ *»Dong dién hai pha 220V/50Hz hoac 110V/60Hz cung
cap cho bom dién

1.3. Nguyén ly hoat dong cta cét loc trao déi ion

Cot loc trao ddi ion hoat ddng gébm 3 giai doan theo
nguyén ly sau:

« Giai doan trao ddi ion

Trong giai doan nay, hoat déng trao ddi ion gitra dung
dich va cac hat nhya dwoc dién ra. Dung dich dwgc bom
qua cac cot va dan dan chay qua hat nhua loc. Cac diéu
kién nhu tbc d6 dong chay, d6 pH cla dung dich,... s& anh
hwéng dén hiéu qua loc.

Qua trinh trao ddi bat dau di&n ra cho dén khi cac hat
nhwa bdo hoa, khi d6 ¢ sy tang vé ndng do cac ion ban
dAu, bao hiéu cac hat nhya da bao hoa. Khi cac néng do
cac ion trong dung dich Iuc vao va ra la nhw nhau tce la
céac hat nhya da bao hoa va khéng con kha nang trao dbi
ion, cAn hoan nguyén hoéc thay thé.

« Giai doan hoan nguyén

Giai doan tai sinh hay hoan nguyén la dwa cac hat
nhwa da b&o hoa vé trang thai cé thé trao dbi ion nhw ban
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dau, bang cach sir dung mot gidi phap tap trung ion, lién
két v&i cac thiét bi trao dbi. Giai doan nay rat quan trong
trong qua trinh trao dbi ion vi hiéu qua lam viéc cua hat
nhwa trao di trong qua trinh tiép theo phu thudc vao hiéu
qua cua qua trinh tai sinh (hoan nguyén) nay.

DPé c6 dwoc hiéu qua téi da clha giai doan nay, diéu
quan trong la tbi wu héa cac théng sé nhw ndng dd va
khéi lwong clia cac gidi phap tai sinh va ciing c6 thé, téc
d6 clia dong chay.

Trong thwec hanh, khdng thé hoan nguyén nhya loc néu
st dung cung mét lwgng NaCl twong dwong véi lvgng
nhwa loc vi sé can thai gian rat dai dé hoan nguyén. Day
la ly do tai sao can st dung mét lvong I&n NaCl cho qua
trinh hoan nguyén, thuwéng 1a gap doéi hodc nhiéu hon so
v&i lvong nhat nhwa ban dau.

Ty 1& nhwa dwoc hoan nguyén cang cao thi hiéu suat
clia phan &ng trao d6i sau do cang I&n, tuy nhién can can
dbi kinh té ma co thé sir dung phwong phap hoan nguyén
hay thay thé han I&p nhwa loc cho phu hop.

* Qua trinh lam sach (rtra)

Sau khi trao ddi, tai sinh, can rira cot nhwa trao ddi
ion bang cach s dung nuéc cat hodc nwéc da dwoc khiv
khoang dé loai bd bat ky phan con lai ctia dung dich nwéc
ban d&u hodc clia cac dung dich da x(r ly d& nang cao hiéu
qua loc cho hat nhya néu con siv dung sau nay.

Sau mét thoi gian hoat dong, cot trao ddi sé mat tac
dung (can ct trén ddng hé do téng lwu lwong nwédc dwoc
xt ly). Can nglrng hé thdng dé tién hanh hoan nguyén:
R(ra bé loc ap lwc (rlra ngwoc - va nén riva khdng thwong
xuy&n néu nhw khéng phai 1a cot loc khir sét); Hoan
nguyén cot trao ddi ion. Rtra ngwoc loai bé huyén phu
va x&i 16ng 16p vat liéu trao déi véi van tdc 6 lit/phat; thoi
gian 5 phut.

Tai sinh nguoc bang dung dich mubi &n 5 - 10% véi
van téc 0,6/phut, thoi gian 45 - 60 phuat. Trang rira dung
dich tai sinh - quy cach rlra nguoc véi van tbe 6 lit/phat,
thoi gian 15 - 30 phut. Thé tich nwéc sach dé riva khodng
béng 10 1an thé tich nhya.

2. Xay dwng cac bai tap thwc hanh, thi nghiém trén
mo hinh thwec nghiém cét loc trao doi ion

2.1. Bai 1 - Lam mém nuéc cling bang cot loc trao déi
ion

2.1.1. Muyc dich cla thi nghiém

Xac dinh kha nang trao ddi ion cf{a mot loai nhwa
anion manh trong qua trinh xt ly lam mém nwéc cing.

2.1.2. Co s& ly thuyét [5]

Cho nuwéc can xi ly khir clrng chdy qua cot nhya

cation & dang RNa. Khi d6, phwong trinh trao ddi ion xay
ra nhw sau:

2RNa + CaSO4 = Rgca + Nast4

2RNa + MgSO, = R,Mg + Na,SO,

Dé& mém hoa nuéc, ngwoi ta dem nwdc clrng co6 chira
Ca®" hoac Mg?" lién tuc dan vao cot trao ddi ion NaR. Chét
trao d6i NaR hap phu Ca?* trong nwédc va dong thoi phan
ly ra Na lam cho phan &ng trao déi ion chuyén dich vé
phia phai, nhw vay da khir di Ca?* trong nwédc. Vi hang sb

can bang cla phan trng I16n hon 1, cho nén phan &ng nay
tien hanh twong doi dée dang.

2.1.3. C4ch tién hanh

- Pha méau nuwéc thi nghiém: cho 5g canxi axetat vao
1 lit nwée.

- Cho méu nwéc cirng da chuén bj vao binh chira va
dat san dau hat cia may bom vao bén trong.

- M& cac van AV-4; AV-7 va AV-9 vi tri theo so' d& mach
hinh 2. (cac van con lai khéa).

- Bat may bom dinh lvgng voi lwvu lvong Q =6 + 8 I/h.

- Sau khoang 5 phut, lAy mau & dau ra ctia hé théng
dé xac dinh lvu lwong.

- C& sau khoang 2 phut thwe hién do d6 dan dién mot
lan.

- Trung hda mau bang véiion H* ctia HCI. (dé do pH).
2.1.4. Tinh toan két qua
- Hiéu qua xtr ly:
E = ((Ca?',,, - Ca®,)/ Ca* ;,).100%
- Nhan xét két qua
. 2.2. B’e‘Ji 2 - TI]/' nghiém tng dung mé hinh cét loc trao
dobi ion dé khir sat
2.2.1. Muc dich thi nghiém
- Xac dinh hiéu qua khir s&t bang hoa chat Clorine

- Xac dinh hiéu qué khir sat bang vat liéu trao ddi
cation

- So sanh hiéu qua xt ly cia cac phwong phap
2.2.2. Co s& ly thuyét
« Khir st béng phuong phap dung hoa chét Clorine

Khi cho Clo vao nwéc, Clo sé oxi hoa sat Il thanh sat
[1I. Néu nhw trong nwéc cé mubi hda tan ctia cac hop chét
amoni, clo ty do trong nwéc sé két hop voi chung tao
thanh cloramin va qua trinh oxi héa bi cham lai

« Khtr st bang phwong phap trao dbi ion [7]

- Trao déi lon 1a mot dang cla qué trinh hap thu, trong
dd cac ion trong dung dich thay thé nhirng ion cla vat
liéu trao di. Vat ligu trao dbi ion thwong 1a nhitng polyme
khéng tan c6 kha nang két hop voi nhirng ion dwong
(chat trao doi cation).

- Qua trinh trao ddi chi xay ra trén bé mét vat liéu va
khi hai ion cuing déu trao d6i cho nhau. Cac chét trao dbi
thay thé vi tri cho cac ion can trao dbi. Luong ion chuyén
den be mat trao doi va tach ra khoi bé mat trao doi phai
bang nhau.

* Nguyén ly cua qua trinh trao ddi ion: Cho nwéc can
Xt ly sat chay qua cot nhyra cation & dang RNa. Khi do,
phwong trinh trao d6i ion xay ra nhw sau:

2RNa + FeSO4 = R2Fe + Nast4

2.2.3. Tién hanh thi nghiém

« Xac dinh hiéu qua khir Fe bang Clorine

- Chuan bi mau nwéc cd chira Fe hoa tan.
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- X&c dinh ham lwgng Fe ban dau ctia mau
- Chinh pH ctia mau vé 6,5 -7
- Cho vao 6 binh nén thay tinh, méi binh 500mL méau

- Cho 2, 4, 6, 8, 10, 12 ml Clorine 5% lan lwgt vao 6
binh (danh dau ky hiéu cac binh dé tranh nham lan)

- Khudy déu va dé yén trong 30 phut
- Xac dinh ham lwong Fe con lai trong mau

- Vé db thi biéu di&n sw twong quan cta lwgng Clorine
5% va hidu qua xi Iy.

« Xac dinh kha néng trao ddi clia hat nhya

- Chuén bi mau c6 chira Fe hoa tan

- Xac dinh pH va ham lwong Fe ban dau ctia mau

- Cho hat cation vao cét trao déi

- Bom nwéc qua cot trao dbi ion véi luu lwvong Q=10Igicy

- Lay nwoc trong sau khi trao déi va xac dinh ham
lwong Fe con lai trong mau

- Tinh hiéu qua trao ddi ctia hat cation.
2.2.4. Tinh toan két qua

Tinh hiéu qua kh(r Fe clia cac phwong phap qua cac

thi nghiém trén.

- X&c dinh hiéu qua x ly F?* bang Clorine:

E1= (Fe*, - Fe?,)/Fe? , .100%

- Xé&c dinh hiéu qua xt ly Fe?*:

E2 = (Fe*, - Fe?',)/Fe? , .100%

- Nhan xét két qua.

2.3. Bai 3 - Thi nghiém dénh gia sy anh huéng cua pH
Ién qua trinh trao doi ion

2.3.1. Muc dich thi nghiém

Khao sat, danh gia sy anh hwdng cla pH déq hiéu
qua khir ctrng va xtr ly Fe bang phwong phap trao doi ion.

2.3.2. Co s& ly thuyét

Twong tw bai 1 va bai 2.

2.3.3. Tién hanh thi nghiém

_ * Khao sat sy anh hwdng cua pH 1én qua trinh khir sét

bang cét trao doi ion

- Chuan bj mau cé chira Fe hoa tan

- X4c dinh ham lwong Fe ban dau ctia mau
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« Anh hwéng ciia pH dén hiéu qua khir do cirng bang
trao ddi ion

- Chuén bj mau nwéc

- Xac dinh d6 cirng tbng trong mau nuwéc (6 cirng
trong nwéc can thi nghiém > 300 mgCaCO4/l)
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- Dung HCI 1N hodc NaOH 1N diéu chinh pH ctia mau
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Anh hudng cGia nha may thép

dén méi truong nudc

Influence of steel plant on water environment

Tém tat

Nudéc thai cong nghiép trong dé cé nudc thai nha may thép
khong dugc xti ly hoac xi ly khong dat yéu cau dan dén hién
tuong 6 nhiém mdi truéng nudc, trong nhiéu truong hop céd
thé gay ra tham hga méi truong

Bai viét trinh bay tdng quan vé hién trang nganh san xuat
thép, mo ta ngudn giy ra nudc thai va dic tinh nudc thai ciing
nhu cac giai phap xt ly nudc thai cia nganh cong nghiép nang
nay & Viét nam.

Nudc thai nganh cong nghiép luyén kim bao gom luyén

kim mau noi chung va luyén thép noi riéng cé chita ham
lugng kim loai nang 16n c6 kha nang tram tich & day hoac tich
tu trong cac ngudn nudc.

Cac phuong phap xt ly loai hinh nuéc thai caa cong
nghiép thép bao gom phuong phap co ly, phuong phap hoa
hoc va sinh hoc.

Abstract

Industrial waste water, including steel plant, which is untreated
or substandard treated, could lead to environmental pollution,
and cause environmental disasters in many cases. The article
presents an overview of the current state of the steel industry,
describes the wastewater sources and wastewater characteristics
as well as the wastewater treatment solutions of this heavy
industry in Vietnam.

Wastewater from the metallurgical industry, including
metallurgy in general and steel in particular, contain large
amounts of heavy metals deposited in sediments or accumulated
In water sources.

Treatment methods of wastewater of the steel industry
include mechanical, chemical and biological methods.

Tir khoa: Cac chat doc hai, moi truwong nuoc, nha may thép,
nuoc thadi, 6 nhiem nguon nwoc, xw ly nuoc thdi

PGS.TS Vii Viin Hiéu

Khoa Ky thudt ha t&ng & Moi truong do thi, Truong Dai hoc Kién triic Ha Ngi
PT:0912608175

KS. Nguyén Thi Tuyét

Khoa Co khi, Dai hoc Sao Do, PT: 0946325233

PGS.TS. Va Van Hiéu
KS. Nguyén Thi Tuyét

Mé& dau

Trén thuc té, cac nha may thép la
ngudn san sinh ra nhiéu chét doc hai,
trong d6 co ca thé ran, thé khi va nwéc.
Theo s6 lieu thdng ké clia 6ng Pham
Chi Cuwdng, Chu tich HOi khoa hoc
Ky thuat Buc — Luyén kim Viét Nam,
san xuét dwoc mot tAn thép thd bang
cong nghé 16 cao sé phai thadi ra hon
585 kg chét thai ran, trong do6 cé 455
kg xi. Béng thdi, san xuat mbi tAn thép
tho con tao ra 3m® nwdc thai doc hai.
Lwong khi thai ra tir viéc san xuét mot
tan thép thdé cé 2,3 tn CO,, cung cac
loai khi CO, SO,, NOs, bui va bui kim
loai...

Hién nay & Viét Nam cé cac cong ty
thép chinh sau:

Tbng cong ty Thép Viét Nam:

Cong ty cb6 phan thép Clru Long-
Vinashin

Cong ty c6 phan tap doan Hoa Phat.

'Cong ty TNHH Thuong mai & San
xuat thep Viét

Coéng ty Gang thép Thai Nguyén

Cbébng ty TNHH gang thép Huwng
Nghiép Formosa Ha Tinh (FHS)*

Céng ty TNHH Thép Pomina
Coéng ty TNHH Can thép Tam biép
Tap doan thép Van Loi

Cong ty Cd phan dau tu-thwong
mai SMC

Coéng ty Thép Vina Kyoei (VKS)
Céng ty TNHH Thép An Khanh
Cong ty C6 phan Nam Vang

Céng ty TNHH Thép VSC — POSCO
Tap doan Thép Viet Nhat

Coéng ty TNHH Sun Steel

Cong ty Lién doanh san xuét thép
Vinausteel
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Cong ty C6 phan thép Dinh Vi - Hai Phong
Cong ty C6 phan tap doan Hoa Sen

Cong ty TNHH SX VA TM Thép Nguy&n Minh
Cong ty C6 phan Hiru Lién A Chau

(Nguén: http://www.thuongmai.vn/danh-ba/doanh-
nghiep) [5]

- Formosa la chi dau tw dw an khu lién hop gang
thép va cang nwéc sdu Son Durong bat dau tir nam 2008
VOi tong vbén dau tw gan 10 ty USD (cong suat hon 10
triéu tAn/nam & giai doan I)va dang c6 ké hoach tang vén
lén 27 ty USD (20 triéu tAn/nadm & giai doan Il). (Nguén:
Béach khoa toan thw mé Wikipedia) [6].

Trong cac codng ty trén, Formosa va Céng ty Gang
thép Thai Nguyén la I6n nhat. Nha may nwédc Gang Thép
Thai Nguyén: Cong suét san xuét thép can hién tai dat
650.000 tAn/nam. Ngudn nwédc mét lay tir séng Cau cap
nwéc cho Nha may Gang Thép Thai Nguyén céng suét
nha may nuwéc 13 220.000m%ngay. Nha may nwéc nay
cht yéu cép cho san xuét khu Gang Thép va moét sb it ho
gia dinh khu Cam Gia, nwéc khong qua xt Iy nén chét
lwong khéng dam bao. (Ngubn: Thiét ké tram xdr ly nuéc
cép thanh phé Théi Nguyén).

Nhin chung san xuat thép 1a nganh céng nghiép khong
than thién véi moéi trwdng, cho nén nha may nao ciling
phai 4p dung rat nhiéu bién phap dé xt ly cac chéat thai do
dé bao vé moéi trwdng xung quanh nha may.

Chi phi dé x(r ly chéat thai chiém ty trong rat cao trong
ong dau tw, nén tuy mirc d6 ap dung khac nhau & tirng
quoc gia ma c6 mire chi phi twong tng. O muc chung,
chi phi nay phai chiém dén 20-30% téng vén dau tw cla
moét nha may.

Bai viét chi dé cap anh hwéng ctia nha may thép dén
mdi trwd'ng nuwdce.

1. Ngudn nwéc thai va dac tinh nwéc thai caa xi
nghiép thép

Luyén kim den la mét trong nhitng nganh cé yéu cau
nwéc rat Ion. Nha may thép hién dai san xuat 1T thép
can 180 — 200m® nwéc. Pac tinh cla nwdc thai & cac
xi nghiép luyén kim mau 1a cé chira s6 lwong kim loai
nang I&n ma né cé kha nang tich tu & day tram tich va
tich tu trong cac nguén nwdc. Suy thoai hé sinh thai méi
trwong lién quan dén chudi td hop cac song, hd va ven

bién. Trong nhirng nam gan day phan luyén kim néi chung
xa nwéc thai tang 1én tr 16,5 dén 17,9% [4].

Tuan hoan nwéc trong mét ngay & cac xi nghiép dat
hang van mét khéi va I&n hon. Tl sé lwong nay gan 48%
cho lam mat cac thiét bi, 26% - x& ly khi, 12% - x& ly va
gia cong thép, 11% - van chuyén bang thiy lyc va 3% -
cac nhu cau khac.

Thét thoat nwdc khong hoan lai, lién quan dén bbc
hoi va roi khéi hé théng c&p nwédc tuan hoan, tr chuén
bi cac héa chat xir ly nwéc, vai that thoat trong qué trinh
cong nghé, gébm 6 — 8%. Nwéc con lai duwdi dang nwéc
thai dwoc dwa tréd lai cac ngudn nuwéc. Gan 60- 70% nudc
thai lién quan dén ‘quy wéc —sach’, tire 1a chi cé nhiét do
cao. Cac nuwéc thai con lai (30 — 40%) bi nhiém ban bai
céc chét tap khac nhau va céac lién két doc hai. Lwu lwong
nwéc theo cac dang san xuét thép duwoc dan & bang 1.

‘Nuére, st dung cho cac nha may thép, ¢6 cac dac tinh
chat lwgng xac dinh:lnhiét do, h,ém lwong cac vat lo Iting,
ham lwgng m& va hac in, chi s6 hidro pH.

TAt ca nwdc thai nhiém ban do cac phan ti lo Itng,
tao thanh khi lam sach khi, tro va cac vat liéu ran khac.
San xuét thép can, 1a ngudn nhiém ban do ddu mé, nhi
va cac dung dich rira axit.

Ma&c du sir dung rong rai hé théng cip nwéc tuan hoan
(HTCNTH) trong cac cac nha may thép, sé lwong nuwéc
thai rat Ion. Chiang chiva cac chét tap co hoc cé ngudn
gbc hiru co va khoang, trong sb d6 Me(OH),, san pham
dau, cac hop chat c6 doc. Thi du thanh phan chét lvong
clia nwéc thai nhw nhau, con ndng dd cac chat nhiém ban
thay dbi rong phu thudc vao qua trinh céng nghé.

Phan Ion s6 lwgng nwoc yéu cau trong san xuat can,
luyén va nau thép (bang 2).

Thé van cta nwéc thai clia xwéng thiéu két chira sét,
oxit canxi, cacbon. Trong cac nha may céc hoa nwéc thai
tao thanh tlr cac xwéng hoa chét (dong fenol) va tir qua
trinh 3dép tat coc. Lwu lwong nwéc cho 1 T coe 1a 1,2 —
1,6m°.

Trong qua trinh x& ly khi cla cbc tao thanh
dihidrosunfua, béng phwong phap natri cacbonat asen
tao thanh 4 — 6 m%/h dong chay, ma trong dé co chiva axit
cacbolic, amoniac, dihidrounfua, xianua, benzen, h&c in.

Trong san xuét luyén gang nwéc thai dwoc tao thanh
khi xt ly khi 16 cao, lam vé sinh thuy lwc cla mat lang

Bang 1. Luu lugng nu'dc theo cac dang san xuat thép [3]

xudng, tir cac thiét bj tao hat xi 16 cao va cac may khac.
Trong cac dong chady nay cé chlra cac phan tir quang,
cbc, da voi, sunfat, clorua, cdc manh vun cla gang nguwng
két, vay sat, grafit (than chi), vdi chua t6i t¢i. Khi luyén
gang feromangan (hop kim sat-mangan) dong chay nwéc
thai cling c6 chira xianua, hop chét radon, amonia.

Trong san xuét luyén thép nuéc thai dwoc tao thanh
khi lam sach khi cta 16 marten, 16 théi, 1o dién, lam mat va
rtra khudn duc thoi, cac thiét bj rét thép lién tuc va riva 16
hoi - tan dung phé liéu. Ham lwong cac phan t& lo Irng
trong cac nuéc thai nhw vay dat dén 7000 mg/l.

Cac nwoc thai clia san xuat hop kim sat cé déc tinh
tén tai cac chéat lo Iting, cé cac phan ng kiém, chira axit
cacbolit, xianua, sunfoxianua, mangan, sét, crom, asen,
vanadi...

Trong nuéc thai clia xwéng duc cé chira sé lwong 1én
sét, cat, can tro tir cac phan chay clia cac tap chét 16i. Phu
thudc vao cac thiét bj ap dung va cac vat liéu tao khuén
ban dau tat ca cac chat nay cé thé dat dén 5000 mg/l.

Khi xa nwéc thai nhiém ban cla cac nha may thép
trong ngudn nuwéc tang sé lwong cac phan tir lo Itng,
phan 16n 1ang dong gan vi tri 16 x& nwéc thai, ting nhiét
dd nwére, lam kém ché dd dxy, tao thanh bot vang tam dau

Bang 2. Nguon nu'dc thai ciia xi nghiép thép [3]

trén b& méat nuwdc. Néu trong nwdc thai cé chira axit, thi
sé tang do axit cla nwéc, pha v& van hanh clia cac qua
trinh sinh hoc. T4t ca diéu nay co thé dan dén cac thuy
sinh (cd, tdm, san ho, rong..) sé& chét va pha huy qua trinh
tw nhién cla tw lam sach hé thdng nuwéc. Téng dong chay
clia xi nghiép c6 cac dac tinh sau (bang 3)

Thwe nghiém da phat hién, rdng cac nguyén té nhw
asen, selen, k&m, radi, paladi, ytri vao trong co thé séng
tr nwéc ubng sé dan dén phat sinh cac khdi u ac tinh &
cac déng vat mau néng. Ciing nhuw thé c6 anh huéng dén
co thé bang cac dwdng khac — crom, berili, chi, coban,
niken, tantali, uran va hang loat cac nguyén t6 khac.
Ngoai ra, cadimi chi, liti va gali cling cé tac dong dot bién.

Nhiéu hop chat vé co' tham chi véi ham lwgng nhé
c6 tac déng doc tinh dén ca va cac nguodn thirc an cla
chung.

Dac biét nguy hiém Ia ton tai cac hop chéat v co trong
nwdc uong.
2. Cac bién phap lam sach nwéc thai cua nganh san
xuat thép

2.1. Xac dinh va phén loai nwéc thai cong nghiép

Nhw dé biét, da xac lap “cac tiéu chuan” néng do gidi

Dang san xuat

Cac céng doan

Luyén gang

X}’y ly khi 16 cao; thu gom thuy lwc cac mat lang va cac tdi trong ngan
ham than; tao hat xi 16 cao va rét gang

Thiéu két va san xuét can thép

Lam sach khi; thu roi vai tir may nung; thu don dm cac ngan

Hoa hoc luyén céc

Tuyér) than va thu gom bui; qua trinh hoa hoc (nwéc thai axit cacbolic);
dap tat coc

Luyén thép

Lam sach khi; lam mat va rira béng nwéc cac khudn duc théi; khi rira
cac noi hoi

Can thép

Lam mat cac truc can, cb truc can va 6 gbi d&; rira va van chuyén vay
sat; lam mat cac co khi phu trg; thir thuy Iwe dwong dng

Bang 3. Pac tinh nu'éc thai cta xi nghiép [4]

Dang san xuét San pham Lu’3u lwong riéng Phér!Atrong’lu’u lwu . Toan b trong sé
m°/T san pham lwong riéng caa nwéc, % nwéc sach

Khai khoang Quang 12 4,5 5,0
Thiéu két Quang thiéu két 7,5 0,6 3,1

Luyén cbc hoa hoc Cbc 12,5 1,0 5,2

Luyén gang Gang 60 4,5 25,0
N&u thép (luyén) Thép 52 3,5 21,7
Can Thép can 96 55 40,0
Téng Thép 240 20 100

Pic tinh Nwéc, cap tir ngudn Téng dong chay
1 2 3
Mau sac Khéng mau Vang - nau
Mui Khéng mui Bun quang va dau
Chét lo' Iting, mg/l 20-30 220-822
pH 75 7,6-8,5
Do kiém, mg-dwong lwgng/l 2,8-3,0 3,0-7,6
Thanh phan hoa hoc, mg/l

Cl, 13-28 41-198
SO, 73-78 108-290
NO, 0.07-0.1 0.1-7.0
NO, Vét
NH, 1-40 (16,3)
Fe+ obwwin 0,1-02 9-40 (23)
Céc san pham dau va héc in, mg/l 0-92 (32)
D6 oxi hoa, mg/l O, 6,6-7,1 13-90 (40,8)
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han cho phép (NDGH) cho 1925 cac chét doc hai [4].

Céc quy pham cdm xa nwéc thai vao hé chira nuérc,
néu co thé tranh dwoc diéu nay, st dung cdng nghé hop ly
va clp nudc tudn hoan (CNTH). Phan 16n sb lwgng nwdc
thai tao thanh trong cac xwéng chinh clia nha may thép
(16 cao, luyén thép, can thép...), nhung mirc do nhiém
ban cta chung twong ddi khong lén. Dac diém dé phan
biét nwdc thai chung clia nha may — ton tai s6 lwong 160
cac phan tt lo Iieng (800 — 4300mg/l), chd yéu la quang
va gi sat, ma chung cho nuéc thal mau séc dé-nau. Cung
nhw trong nwéc thai cé chira sb lwong khong dang ké
cac chat ban hiru co; nwéc thai coé nhiét d6 twong déi
cao 35 — 55°C. M6t nha may thép thai gan 200T/ngay cac
chét lo' Iiing.

Trong san xuét luyén gang sb lwong nuwéc thai lon
nhat — 15 m%T gang.

Nhiém ban nwéc thai it hon la tQP sw tao hat QL’Ja Xi,
khi xi n6ng chay xi lam lanh nhanh bang nwéc. Phan I&n
nwéc trong do 1a bay hoi, con lai thu hoi dé siv dung lai.

Bang 4. NPGH cac chat ban phd bién trong nu'dc thai
cua cac xi nghiép luyén kim den, mg/I [4]

Cac chét NDGH
Amoniac (theo nito) 2,0
Bari 0,1
Nhién liéu xang 0,1
Bo 0,5
Banadi 0,1
Vonfam 0,05
Sat 0,5
Canxi 180
Silic 10
M& 0,02-0,4
DPéng 1,0
D&u nhiéu lvu huynh sunfua 0,1
D&u nang 0,3
Sunfuaxianua 0,1
Cacbondiunfua 1,0
Chi 0,03
Sunfat amoniac 0,5
Axit cacbolic 0,001
Thuéc tuyén ndi ONC-6 2,0
Thubc tuyén ndi eticantogenat 0,1
kali
Clorua amonia (theo nito’) 2,0
Clorua canxi 550
Crom (tinh cho Crs+) 0,6
Crom (tinh cho Crg+) 0,1
Kém 1,0
Xianua don va xianua phirc 0,1
(loai trir xianuaferit)

Nwéc thai tir tao hat cd nhiét d6 dén 40°C. Sé lwong céac
phan tt lo Irng kanserogen 3,4 benzpiren. Nwéc thai san
suét hoa hoc luyén coc néi chung khong mong muén xa
vao ngudn nwéc, vi nwdc trong do sé tré nén khdng dung
dwoc cho bét ky st dung nao.

,Céc nuwéece thai ch)c hai nhat tao thanh trong qua trinh
ché tao mat thép bang céac axit. Trong cac xwdng nay tao
thanh hai loai nwéc thai:

1) Buwoc tap trung hon, trong d6 bao gdm dung dich da
st dung tir cac bé tay rira axit. Chira H,SO,, Fe,(S04)s;
t =30 - 80°C.

2) it tap trung hon, bao gém nwac tir riva cac chi tiét
ché tao. S6 lvgng nwéc thai:

- Loai th&r nhat — 0,5m3/T thanh pham;

- Loai th& hai — 3m®/T. Nwdc thai doc hai nhat 1a cac xi
nghiép tuyén quang. Sé lwong nwéc thai kha Ién nhung
chuiing cé chtra chd yéu sé luwong 16 sét, cat va da khong
khoang.

2.2. Cac phwong phap hién dai xt ly nwéc thai

Dé x&r ly nwdc thai cdong nghiép st dung phwong
phap co hoc, va cac héa chat phan (rng lam sach nuwéc.
Clng nhw nghién ctru trng dung cac phwong phap khéng
duing héa chét: dién hoa, ion dién, ap dung nhwa trao ddi,
ozon hda.

Céac phuwong phap co hoc str dung trong phuwong
phap co ban x ly so bd. Ching dung dé tach cac chat
tap khong tan d6 I&n khac nhau khdi nuéc. Déi véi cac
muc dich nay st dung cac song chén rac, lwdi tréng, thiét
bi loc, bé lang cat, bé lang, bé thu dau, thiét bi thu dau
mé. Céc thiét bi chinh ctia x(r ly co hoc 1a céac bé lang cac
nguyén tac hoat dong khac nhau, hd lang. Hién nay dbi
véi xt ly co hoc ap dung céc siclon thiy lwc, yéu cau dién
tich rat nhd va cong suat I&n. Nwéc thai sau lam sach co
hoc phu thudc vao thanh phan va yéu cau dua dén x ly
hoa hoc, ly h6éa hoac sinh hoc.

X ly phan &rng héa hoc ap dung trong cac trwong
hop, khi loai bé cac chat nhiém ban chi cé kha ndng nhe
cac phan &ng hoéa hoc gitra cac chat tap va héa chat phan
&ng tao thanh cac chat méi, ma né dé loai bd. Dé lam
sach nhw vay str dung cac phan &ng oxy hda, trung hoa,
chuyen cac hop chat doc hai sang khéng doc hai, khor
doc bang phwong phap clo héa... Cac phwong phap cu
thé& yéu cau chi phi lwong héa chét 1on. Ngoai ra, két qua
tao thanh cac phan &ng cla hop chat can loai bd khoi
nwéc thai va xtr ly ching. Trung hoa nuéc thai dwoc tng
dung rong rai dé loai bd axit, kiém, cac mudi kim loai ra
khéi nwéce thai.

Cac phuwong phap ly hoa hoc x&r ly nwéc dwoc chia
ra c6 st dung chat phan &ng va khéng si dung chat
phan ng. Dbi v&i cé st dung chat phan (ng lién quan
dén cac phuwong phap, khi l&ng va loai cac hop chét tir
nwéc thai ap dung chéat dic biét — keo tu (mudi nhom va
sat, nwéc ammoniac...) va thubc tuyén ndi (poliakrilamit,
polime tdng hop, polime tw nhién, chat vé co, thi du, axit
silic). Lam sach nuwoc thai bang phwong phap chét phan
rng gdm mot sé giai doan: két bong, tach béng chét tap
ra khéi nuwéc.

82 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

Doi voi phong phap khong st dung chét phan (ng  700mg/l. Trong nwéc thai cling chiva silic, canxi, hop chét
lién quan dén: hap phu, dién hoéa hoc, brc xa... Cac sunfua, sunfat.

phwong phéap khéng st dung chét phan ¢ng dién ra
khong dwa vao mai trwdng phan trng cac hop chat héa
hoc bd sung. Hon niva thwc hién qua trinh yéu cau chi
phi phu ndng lwong va s dung cac chét trung hoa dé
lam chét hat, ma khi tai sinh cho nhiém ban th¢ hai dwdi

dang xi can.

DPoi voi phrong phap dién héa hoc lam sach nwéc lién
quan dén trao doi ion, dién phan...

Nwéc thai clia san xuat hda hoc luyén cbc co déc tinh
la tén tai fenol (axit cacbolic), s6 lwong co thé rat on.
Ap dung réng rai cac nhya tdbng hop trao déi ion, zeolit,
hidroxid va mudi thép polivalent. Trao dbi ion la mot trong
cac phwong phap co ban kh&r mudi, lam nhat nwéc man
va l1am mém nuéc.

Trong nhirtng ndm gan day wng dung rong rai qua trinh

nong do khoang 600 — loc mang lam sach nwéc thai (siéu loc, thAdm thau nguoc,

Bang 5. Cac phuong phap xtr ly nudc thai loai bé cac chat doc hai [4]

Cac chat doc hai

Phwong phap xt ly

1

2

Nito, amoniac

X Iy sinh hoc nwéc thai, con khi khong da hiéu qua thi xt Iy triét dé: 1) kiem hoa bang
vbi dén 9,5 -11,5va th§i amoniac bang khoéng khi; 2) oxi hoa bang clorua va loc qua
than hoat tinh hat; 3) hap phu bang zeolit (36 hiéu qua 54 — 100%)

Céc hop chat ammoni: hidroxit,
cacbonat ammoni, amoni
thiocyanate

Lam sach sinh hoc

Nhém (chira trong nwéc thai tie
bé tdm ma dién)

Trung hoa bang kiém, sau dé lang dong nhém hoac loai bd bang trao dbi ion

Vanadi X ly sinh hoc, héa hoc: loai bd bé‘ng trao ddi ion, thAm thau nguoc; két tia hydroxit sat
& pH 8,5-10, sulfide sat, hap thu bang than hoat tinh

Vonfram Loai bd bang ionit

Sat Cac phwong phap loai bd bién nhét - suc khi, 1&ng, loc, ddng tu, trao ddi ion. Ap dung

két thia bang voi, gan két, dién phan, phwong phap thdm thau nguwoc, hap thu béng
than hoat tinh. X ly nwéc thai béng phuong phap co hoc va sinh hoc 1am giam néng
dd sét trong nuwdc thai dén 86%; lam sach béng bé loc cation giam néng do sat tivr 11
dén 0,01mg /1.

Cadimi (dac biét la trong nwéc
thai cac xwdng ma dién)

Xt ly sinh hoc (80% cadimi dwoc loai bo); xt ly hda hoc béng cach thém dung dich
kiém, voi; lang va loc (loai bd 60% cadmi). Hiéu qua cta x& ly nwéc thai bang voi loai
bd 98,9% cadmium.

Pdng va cac hop chét ctia né

X0 ly sinh hoc, héa hoc, 1ang béng véi hodc hydroxide natri,ldng bang kali ferrocyanide,
phwong phap ly - héa hoc, trao dbi ion, phwong phap thdm thau nguoc.

Molypden Loai b béng trao dbi ion. Hiéu qua clia xt ly nwéc thai loai molypden 1a 4p dung céac
phwong phap héa hoc (phén), 85%, 12% vbi, phwong phap vatly - 72%.

Asen Phwong phap héa hoc va ly - hoa. Bai biofiltrovaniem asen dwoc loai bd hoan toan khai
nwéc thai.

Nikel Xt ly sinh hoc va ly — héa; phucmg phap thdm thau nguwoc (hiéu qua 92-96%); hap phu
bang than hoat tinh (cé hiéu qua - 95-99%).

Chi Sw hép phu béng than hoat tinh; phwong phap héa hoc, xi Iy sinh hoc

Lwu huynh va hop chéat ciané | X ly sinh hoc va ly - héa; cac phwong phap héa hoc

Phét pho X0 ly sinh hoc va ly - héa; trao dbi ion; phwong phap thadm thdu ngwoc

Clo Cac phuwong phap xt ly héa hoc, thdi khi

Crom X0 ly sinh hoc, héa hoc: loai b bang trao ddi ion, thdm thau ngwoc; xt ly bang
phuwong phap co hoc; cac phuwong phap ly - hoa

Kém X0 ly sinh hoc; trung hoa béng kiém; véi; viva; trao dbi ion; phuong phap thdm thiu
nguoc

Xianua Xt ly sinh hoc, héa hoc, trao ddi ion, h&p phu bang than hoat tinh

Axit hydrochloric Trung hoa bang voi

Néng dé ctia ion hydro (pH)

KhipH=6+7 x@ Iy sinh hoc (pH téi wu = 6,5); phuong phap trung hda nwéc cé tinh
axit va kiem

Phenol, thioxyanat

X ly sinh hoc
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b

KHOA HOC SINH VIEN [

vi loc (micrfilter), béc hoi qua mang, thdm tach, thdm
tach dién). Cac mang lam tir soi tdng hop axetat xelulo,
poliamit, chét déo chtra flo, cac polime khac nhau, thay
tinh, than chi, cac oxit kim loai.

Siéu loc c6 dac tinh van téc chuyen dong I6n phan
chia chét 16ng. Khi ap suét cao va giam van tbc chuyén
dong cla phan chia chét 1dng vao loc thAm thau nguoc.
Trong qué trinh thAm thau nguoc mang cé thé gitr toan bo
céac chéat hoa tan vé thuc té va cac chat lo Iting c6 ngudn
gbc khoang va hivru co (trong sd d6 co vi khudn, siéu vi
trung, vi trung, ndm...).

Cac qua trinh loc mang chia céac chét 1dng, chéat tap,
phan khoang nwéc, phan chia va c¢6 dac nwdc thai la hiéu
qué nhét trong lién quan hé sinh thai, vi né cho phép tan
dung lai tr nwéc thai cac chat quy, st dung lai nwéc, tai
sinh cac thanh phan da st dung.

Phwong phéap sinh hoc ap dung dé lam sach nuéc tir
nhiéu chét hiru co hoa tan (dihidrosunfua, amiac, nitrit).
Qua trinh dwa trén cac kha nang cua vi sinh vat str dung
cac chat nay dé nudi duwéng. Tiép xuc véi cac chat hivu co
cuUa vi sinh vat ca biét pha v& chung, tré vé trong nuwérc,
dioxit cacbon va cac chéat khac. Phan khac cla cac chat
hiru co di dén tao thanh sinh khéi.

Cac phwong phap hiéu khi va ky khi da biét ctia xt ly
sinh hoc. Phuong phap hiéu khi dwa trén str dung cac vi
sinh vat hiéu khi, dbi véi hoat ddng sdng can thiét cip oxi
thuwéng xuyén va nhiét do 20 — 40°C. Cac phuwong phéap
ky khi la khéng c6 tham gia clia oxi, str dung chung cha
yéu dé khir doc can.

Phwong phap nhiét str dung dé xr ly nuwéc thai khoang
héa manh, cé chira mubi canxi, mangan v.v. Nwéc da lam
sach nhan dwoc chi yéu bang cach bay hoi né trong
cac thiét bi dac biét. Trong mot sb trworng hop st dung
phwong phap nung dbt, trong dé nwéc thai phun thanh
bui trwc tiép trong dong khi néng. Trong d6 nuéc bbc hoi
hoan toan, chat tap hiru co' chay, con cac chat khoang
chuyén thanh chét rén hodc cac phan t&r ndng chay, ma
sau do duwgc thu gitr.

Cac phwong phap x ly nuéc thai loai bé mét s6 chéat
doc hai dwgc dan trong bang 5.

3.Két luan

Déc tinh ctia nwéc thai, & cac xi nghiép luyén kim mau
va den la c6 chira sb lwong kim loai nang I&n, ma né cé
kha nang tich tu & day trAm tich va tich tu trong cac ngudn
nwéc. Suy thodi hé sinh thai méi trwdng lién quan dén
chudi t& hop cac ngudn nwéc séng, hd va ven bién [3].

Khi xa nwéc thai nhiém ban cia cac nha may thép
trong ngudn nwéc tdng sé lwong cac phan ti lo Ikng,
phan 1&n 1ang dong gan vj tri 16 x& nwéc thai, tang nhiét
doé nwée, 1am xau ché do dxy, tao thanh bot vang tAm dau
trén bé méat nwdc. Néu trong nwédc thai co chira axit, thi
sé tang d6 axit cia nwéc, pha vé van hanh cda cac qua
trinh sinh hoc. T4t ca diéu nay co thé dan dén cac thuy
sinh (cé, tdm, san hd, rong..) s& chét va pha huy qua trinh
tw nhién cda tw lam sach hé théng nwéc.

Dé xr ly nwéc thai chira cac chat doc hai cé thé s
dung phwong phap co hoc, ly — héa hoc, phwong phap
héa hoc, va xtr ly sinh hoc...

Dé& ngan nglra anh hwéng clia nwéc thai cac nha may
thép can tuan thi cac quy dinh ctia phap luat vé bao vé moi
trwong nhu: Luat Bdo vé mai trwong clia Quéc hdi nwdc
CHXHCN Viét Nam, sb 55/2014/QH13, ngay 23/06/2014;
QCVN 40: 2011/BTNMT Quy dinh ky thuat quéc gia vé
nwoc thai cong nghiép; QCVN 52:2013/BTNMT Quy
chudn ky thuat quéc gia v& nudc thai cong nghiép san
xuét thep Ciing nhu ting cwéng cong tac kiém soat moi
treong clia cac co quan chire nang dia phwong va trung
wong theo luat dinh./.

Tai liéu tham khao
1. Gidi thiéu vé cong ty cd phdn Gang thép thdi nguyén TISCO. Thdi
Nguyén, 2014.
2. Thiét ké tram xii ly nudc cdp thanh phé Thdi Nguyén. Ha
N61,2010.

3. Cnpasounux npoexmuposujuxa. ¥130. 2-e nepepa6. [Jon. M.:
Cmpoiiuzdam, 1981. -639c., uzn. ITod 06us. Ped. Camoxuna B. H.

4. E.II Bonvwuna. IK0n02Us MEMANILYP2U1ecKo20 npou3so0cmaa.
Hosompouux, 2012.

5. http://www.thuongmai.vn/danh-ba/doanh-nghiep.
6. Bdch khoa toan thu mé Wikipedia.
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Giai phap két noi khong gian can ho
trong cac chung cu cao tang tai Ha Noi
voi moi truong xung quanh

Nhém sinh vién thwc hién: Nguyén Birc Minh, Pham Van Tuyén,

1. Pat van dé

Su gia tang dan s6 mot cach chéng mat nhw hién nay,
kéo theo s gia tang cac khu d6 thi, chung cw, nha & cao
tang khién viéc dau tw thich dang cho méi trwdng sbng
bi lo 1a, khéng dwgc chu trong. Bén canh do, kién trac
nha chung cw cao tang hién nay khéng hoa hop véi thién
nhién va thich &ng voi diéu kién khi hau & dia phuwong,
va lam gidm chat lwgng séng clia chung ta. Can héd chung
cw hién nay thiéu sy lién két, két ndi déng bd bén trong
can hd va&i bén ngoai can ho. Ngoai ra, thiéu sw két nbi
khéng gian can hd v&i modi tredng xung quanh lam cho
khong gian cdn ho 16n xdn, khdng c6 kiém soat, 6 nhiém
moi trwdng, 1ang phi khong gian tréng. Dé tai nghién ctru
clia nhém sé dwa ra cac giai phap két ndi khoéng gian
can hg trong cac chung cw cao téng tai Ha N&i v&i moi
trwdng xung quanh thong qua 1 so khdng gian dém nhw
ban céng, logia va clra sb.

2. Thye trang giai phap két néi gitra can hd chung cw
tai Ha NGi vé&i méi triro'ng xung quanh

Nghién ctru mdt sb cin hod dién hinh tai cac khu nha
cao tang: Chung cv Royal City, chung cw Time City,

Chur]g cuw Do!phin Plaza - 28 Tran Binh, Tl Liém, Ha Nbi
ta thdy mot sé thwc trang ndi bat:

Déi véi cac can ho Chung cv Royal City, chung cw
Time City, nhirng van de con ton tai:

- Céc can ho thiéu két néi véi moi trvong tw nhién.
Ban cong, logia hep, mdi can hd chi cé 1 ban cdng hoac
logia, hodc néu cé 2 ban coéng logia thi rat nhé chi vira 1
ngudi dieng.

- Sb c&n hd mdi tAng qua day dic, hanh lang gitra dai
va hep.

- Can hd thiéu view nhin, thiéu anh sang va théng gié

- C6 can ho phong ngl khong cé clra s6, hoac két ndi
v&i méi trwdong nhd ban cong, logia

- C&n ho chwa cé giai phap che chan néng trén mat
ding

~ - Cac can ho chwa gan giii v&i moi trwong ty nhién va
tiet kiém nang lwvong

Céac can hé Chung cuw Dolphin Plaza:

- Str dung két ciu vach, ddm chuyén, hau hét cac

Bui Hiru Toan — 2013K4
Giang vién hwdng dan: TS.KTS. Vwong Hai Long

phong déu théng thoang tw nhién, méi can hd déu c6 2 - 3
mat thoang, mat dirng co dién tich kinh I&n, logia rong.

- Diém bét Igi 1a cac block nha kha gan nhau, khuén
vién dat hoi hep dan dén nhiéu can hd bi doi dién nhau
v&i khodng cach kha gan, tién ich cong cong nhw cong
vién cay xanh bj thieu.

~ - 86 can ho méi tang 1a hop li nén duoc thong thoang
tot hon

- Can ho tiép xuc véi méi trwdng tw nhién nhd khéng
gian dém Logia, Ban cong.

- M&i can ho ¢ 2 - 3 mat thoang. M&i phong déu co
ban cbéng, logia rdng. Phong khach c6 ban cong rong 2m,
phong ngl cé ban céng rong 1m

- Cac phong déu duoc théng thoang va chiéu sang tw
nhién.

Nhirng van dé can nghién ctru tir thuc té

- Piéu kién vi khi hau clia Ha Noi: Nang, gid, bdo,
théng gio, chiéu sang, nhiét d6, do am.

- Cac giai phap két n6i can ho voi méi trwong ty nhién
nh&: Ban cong, logia va ctra sO.

- Bam bao khéng gian m&, khoéng gian dém, chan
néng mat ding, bd tri méat béng.

- St dung tich hop céng nghé tiét kiém ning lwong

3. Giai phap két néi cian hé chung cw tai Ha N6i v&i
moi trwé'ng xung quanh

Nguyén tac va yéu cau

- Thiét ké can h phai dam béo cac diéu kién vé an
ninh, chong on, tam nhin canh quan va vé sinh méi trwong
dong thoi dam bao tinh déc lap, khép kin va an toan st
dung.

- Dat cac tiéu chi tét vé diéu kién vi khi hau, dua con
ngudi gan gli voi thién nhién.

- Tiét kiém nang lwong, dap (ng day da tién nghi sinh
hoat cda con ngudi.

-bat nhu cau, nguyén vong clia ngwdi ding lén truwéc,
tlr d6 dé xuat giai phap.

- Tuan tha dung quy dinh, tiéu chuén thiét k&, luat nha

& va hé thdng phap ly hién hanh.
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Giai phap té chirc khong gian kién trac

- Giai phap t6 chirc méat béng

- Giai phap t& chirc mét dirng

+ M&i phong & can c6 mét ban cong hoac logia (Dé
xuat st dung binh phong kinh);

+ L&p dat lwdi an toan & khu viee ban cong, logia viva
dua gitr an toan cho tré nhé, vira d@m bao dé thoang mat
cho can ho;

+ S dung vat liéu hoan thién lam gidm btrc xa nhiét:
St dung loai son mau sang cd tinh nang phan xa nhiét
cao dé giam lwgng nhiét hap thy;

+ St dung cac loai vat liéu &p ngoai co hé sé dan nhiét
V’é hé s6 ham nhiét thap, cac vat liéu nhén tao nhw cac
tam bodng khoang, steropo;

+ Trén méat dirng c6 thé dung pin mét troi thay thé cho
I&p vé cong trinh vira co nang lweng st dung vira lam &p
vd boc cdng trinh mot cach hiéu qua;

+ St dung mét cong nghé mai la mang loc sang;
+ Giadi phap mat dirng xanh;
+ Giai phap chdng néng véi lam chan nang ty dong.

Giai phap két néi thong qua mot sd khong gian kién
trac khac.

- Giai phap tb chtrc ban cong, logia:

+ D& xuét can hd 45m? tré 1&n hodc cé 2 phong ng tré
Ién phai c6 2 logia trong 1 can ho;

+ Cay xanh co kha nang diéu tiét cac yéu t6 vi khi hau,
loc bui, chan 6n do do nd la yéu t6 can thiét cia nha &,
dac biét la nha & tang cao;

+ Ban cong, logia két hop v&i vuon ding;

+ Ban cong, logia c6 st dung hé lam chén nang, hoac
mai che di déng;

+ Ban cong, logia c6 st¢ dung mai che 1a tAm pin nang
lwong mat trovi;

+ Lan can ban cdng, logia str dung kinh cudng lwc co
chia tdm nhé va khoang hé < 10 cm.

+ Lan can ban cong, logia v&i cac thanh cirng kim loai
va khung day khoang h& < 10cm;

- Giai phap té chirc ctra sb:

+ Khung ctra manh khanh cho cac ctra sb va clra ra
logia, ban cong;

+ St dung ctra 2 I6p;

+ Ctra sb dung lam che nang, tdm che nang di dong,
nhirng tam che nang la tam pin mat troi;

+ S dung rém cach nhiét t6t d& han ché hép thu nhiét
tr mat tr&i vao nha;

Giai phap thdm my va vat liéu:

- Sr dung mau sac lam phuwong tién két ndi khong
gian.

- Str dung tranh 3D hodc tranh thién nhién to trong can
hé, khu virc ban céng, logia.

- Mat twong chan nang la vat liéu than thién thién
nhién, c6 nhiéu g& nho ra khéi twdng

- Twdng hai I&p hodc tworng cé 6p gd dé giam hap thu
nhiét vao phong.

Giai phap ky thuat - trang thiét bi.

- Ctra ra ban cong, 16 gia dung ctra mé trwot, mé quay
hodc m& quay lat vao trong.

- Ngoai ra, ctra ra ban cong, 16 gia chi can st dung 1
tay nam phia trong nha.

4. Két luan va kién nghi

Két luan

- Dé tai da dé xuét cac giai phap t6 chirc mat béng
dat dwgc cac tiéu chi tot vé vi khi hau cling nNhu’ la két noi
can ho v&i méi tredng ty nhién. Tranh 6 nhiem anh sang
can ho.

- D& xuét cac giai phap vé kién tric dat duoc cac tiéu
chi tot vé diéu kién vi khi hau nhuw:

- Pam bao khéng gian mé& dé két nbi can hd vai thién
nhién.

- Bam bao chan nang va théng gié ma van két néi can
hd v&i mbi tredng tw nhién.

_ - Phu hop v&i cong trinh chung cw cao tang, dap trng
day du tién nghi sinh hoat cta con ngwoi, phi hgp Vvoi
diéu kién moi trwdng khi hau Ha Noi.

Kién nghi

- Can co cac hé thdng van ban chinh thirc théng nhat
cac quy dinh vé hé thong tiéu chuan lién quan t&i yéu cau
vi khi hau cho can hd trong cac chung cu cao tang.

- Can c6 nghién ctru sau sac vé giai phap két ndi can
hé gan gili mdi trwdng tw nhién.

- Cén c6 cac chi trrong chinh sach khuyén khich cac
nha thiéet ké, Qhﬂ (jéU tw trong thiet ke, dau tw, xay dwng
theo hudng két ndi can hd véi moi trwong tw nhién./.

Tai liéu tham khao

1. Pham Ngoc Ddng (chii bién), Cdc gidi phdp thiét ké cong trinh
xanh 6 Viét Nam.

2. Hoang My Hanh (1999), Cdi thién moi trudng & trong diéu kién
khi hau Viét Nam, NXB Xdy Dyng.

3. Pham Diic Nguyén, Nguyén Thu Hoa, Trdn Qudc Bdo (2002),
Cdc gidi phdp kién triic khi hdu Viét Nam, NXB Khoa hoc va ki
thudt Ha Noi.
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Trudng dan téc ndi tra Cao Bang

Sinh vién thuc hien: Nguyén Pinh Hai
Gigo vien huong dan: PGS.TS.KTS. Nguyen Vii Phuong
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PiOI CANH S0C EHOI CAP 3

HOAT PONG PAO TAO

Khai mac bao vé do an tot nghiép Ky su
Quan ly Db thi khéa 2012 - 2017

Sang 19/05/2017, Khoa Quan ly d6 thi da td chic Lé
Khai mac bao vé dd an tét nghiép Ky sw quan ly Do thj cho
sinh vién khoa 2012 - 2017 QL. GS.TS.KTS. Nguyén Tb
Lang - Pho Hiéu trwdng Nha trwdng cha tri 1& khai mac.

Dw khai mac bao vé db6 an tét nghiép con co cac khoa,
céac chuyén gia va linh vyc chuyén nganh; dai dién lanh
dao cac Khoa, cac phong ban chirc nang trong Trwd'ng va
dac biét la sw c6 mat ciia cac em sinh vién khoa 2012 QL
cung gia dinh va ban bé.

Thay mat Ianh dao Khoa Quan ly d6 thi, TS.KTS. Vi
Anh - Phé Truwéng Khoa doc Bao céo téng két khéa hoc
2012 - 2017. Béao céo chi ro: “Khoa 2012QL la khoa thir 8
Khoa Quén ly db thi tuyén sinh dao tao hé chinh quy dai
hoc chuyén nganh Quén ly xay dwng. Trong 5 nam hoc,
sinh vién khoa 2012QL da hoan thanh 68 mén hoc, 155
tin chi bao gébm cac mén hoc dai cwong, cac mén hoc co
s& chuyén nganh, cac mén hoc chuyén nganh va 1 db an
tbt nghiép cudi khoa. ...Nhin chung, sinh vién 16p 2012QL
da c6 nhiéu cb géng khac phuc khoé khan, cé géng hoc
tap, sinh vién da y thirc dwoc trach nhiém ctia minh trong
viéc tw giac hoc tap cac moén co ban, cac mon co s@ cling
nhu c&c mén chuyén nganh. Sé lugng sinh vién dat két
hoc, so smh V|en dat Ioal kha gidi chlem 83.8%. Két thuc
5 nam hoc khéng co sinh vién nao dat loai yéu kém...”

Phat biéu tai khai mac, GS.TS.KTS. Nguyén Té Ling
- Phé Hiéu trwdng Nha truong khang dinh: “Trudng Pai
hoc Kién tric Ha Noi 1a Trwdng dai hoc dau tién dao tao
hé dai hoc vé linh viec Quan ly dd thi. Cho dén nay, Nha
trwdng da cd 12 nam dao tao chuyén nganh nay. Qua
khao sat so bd, sinh vién Quan ly do thi sau khi ra treong
lam viéc rat hiéu qua trong cac co quan Nha nuéc, dia
phwong va cé mat hdu hét & cac linh vwc quan ly do thi
trén dia ban toan quéc...”

Lanh dao Nha trwdng hy vong rang sau khi ra trwong,
cac em sinh vién can tiép tuc phat huy, rén luyén, tich
Gy kinh nghiém, miét mai va tam huyét dé sang tao nén
nhirng db an quy hoach c6 gia tri va di vao cudc séng...

Phé Hiéu trwdng Nguyén Té Lang ciing chic cac em
sinh vién bao vé db an tét nghiép Ian nay hay binh tinh, tw
tin bao cao két qua hoc tap ctia minh mét cach day du, rd
rang dé dat dwoc két qua cao nhét.”

Nghién ctru sinh Tran Anh Tuan bao
vé thanh cong Luan an Tién si chuyén
nganh Quan ly do thi va Cong trinh

Chiéu 27/04/2017 tai Truong Dai hoc Kién tric Ha
NGi, Hoi dong cham Luan an Tien si cap Trwong da to
chirc budi bao vé Luan an Tién si chuyén nganh Quan ly
d6 thi va Cong trinh cho nghién ctru sinh Tran Anh Tuan
Vi de tai: “M06 hinh va giai phap quan ly cac cong trinh di
ségn kién trdc do thi thudc dia Phap tai Quéan 1 Thanh pho
H6 Chi Minh”, ma s6 62.58.01.06 do GS.TS.KTS. Nguyén

Té Lang va PGS.TS. Nguyén Tu&n Anh huéng dan.

Dy budi bao vé, vé phia co s& dao tao cé6 PGS.
TS.KTS. Lé Quan - Hiéu trwdng Nha trweng. Budi bao vé
con co6 sy cd mat cla dai dién cac chuyén gia, cac nha
khoa hoc, cac gidng vién dang lam cong tac gidng day
trong va ngoai Trwdng...; dai dién Tdng Coéng ty tu bd di
tich Trung wong (co quan cong tac ctia Nghién ctru sinh)
cung gia dinh, ban bé va ddng nghiép.

V&i nhivng két qua dat dwoc trong luan an, nghién ctru
sinh Tran Anh Tuan d& hoan thanh muc dich va nhiém vu
nghién cru. Luan an cé nhirng déng goép thiét thuc vao
viéc bd sung nhitng quan diém, quan niém méi huéng
dén sw nang doéng, chu déng trong khai thac, van hanh
va phat trién di san @& quan ly cac cong trinh di s&n kién
trac doé thj thudc dia Phap noi riéng va cac cong trinh di
san kién tric d6 thi n6i chung dap rng sw phat trién cla
TP. H6 Chi Minh; Dé xuét hé théng cac tiéu chi, quy trinh
quén ly cac cong trinh di san kién tric do thi thudc dia
Phap tai Quan 1; T chirc quan ly di san va cach thirc
hoat dong clia ching twong thich véi hé théng quan ly
hanh chinh va di san hién nay tai TP. Hb6 Chi Minh; Bwa ra
cac giai phap, phuong thirc, co' ché van hanh, diéu phdi
ddi v&i cac cha thé trong quan ly moi hoat dong lién quan
dén qua trinh s dung, khai thac va phat trién di san trong
méi twong quan véi dé thi va cong tac quan ly db thi; Cac
giadi phap quan ly riéng cho cac thé loai cong trinh di san
kién tric thudc dia Phap tai Quan 1, TP. H6 Chi Minh dwa
trén nhirng dac thu cGa ching thé hién theo cach thirc
phan viing, phan nhém va phan loai dwoc dé xuét.

Sau khi NCS. Tran Anh Tuén trinh bay nhirng néi dung
chinh cGia Luan an va hoan thanh phan tra 16i cau hai cta
cac thanh vién trong hoi ddng; Hoi ddng danh gia day 1a
mét cdng trinh nghién ctru khoa hoc déc lap, nghiém tuc,
bam sat va dap rng dwoc nhitng yéu cau cla luan an
Tién si. Nghién ctru sinh d& van dung ly thuyét @& phan
tich, danh gia thuc trang giai quyét van dé nghién ctu.
Két qua phan tich va mot sé nhan dinh cé chét lwong
khoa hoc. Dé tai nghién cvu c6 y nghia sau séc ca vé ly
luan va thuec tién.

Véi két qua 07/07 phiéu tan thanh, Hoi déng da théng
qua Nghi quyét va d& nghi Trwong Pai hoc Kién tric Ha
Noi cap van bang hoc vi Tién si cho Nghién ctru sinh Tran
Anh Tuén.

Khai mac bao vé do an tot nghiép khoa
2012 - 2016 chuyén nganh Kinh té Xay
dung

Séang 16/1/2016 tai Trweng Dai hoc Kién tric Ha Noi,
Khoa Quan ly D6 thi da long trong t6 chirc L& khai mac
bao vé D an t6t nghiép chuyén nganh Kinh té Xay dyng
cho sinh vién khoéa 2012 - 2016. Dén dv L& khai mac Bao
vé Db an tét nghiép, vé phia Bo Xay dwng c6 ThS. Pham
Anh Tuén - Phé Vu trwdng Vu Kinh té Xay dwng.

V& phia Trwong Dai hoc Kién tric Ha Noi c6 PGS.
TS.KTS. L& Quan - Hiéu trwéng Nha trwdong. Dy 1€ khai
mac con co sy cé mat cla dai dién 1anh dao BO Xay dwng,
cac nha khoa hoc dau nganh trong linh vie Kinh té Xay
dwng, Phat trién D6 thi...d3c biét 1a sw cd mat cla cac
em sinh vién khéa 2012 - 2016 chuyén nganh Kinh té Xay
dwng cung gia dinh, ngui than va ban be.
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L& bao vé tét nghiép la sw kién thuweng nién tai Truwdng
Pai hoc Kién tric Ha Noi. Trong thdi gian nhirng ndm tr&
lai day, vai tro cda sinh vién hoc tap va nghién ctru tai
trwong dwoc danh gia cao va Khoa Quan ly Do thj la mot
trong nhitng khoa dwgc wa chudng cua déng dao hoc
sinh khi dang ky dau vao. Duéi sw diu dat va hwéng dan
cla cac thay cod gido, méi sinh vién déu duwoc cung cap
nhirng kién thirc nganh nghé sau séc dé tao nén tang
cho Iinh virc nghé nghiép ma sinh vién theo hoc. Sau khi
tbt nghiép, nhirng sinh vién thwc sy bwéc chan vao nghé
nghiép v&i nhirng tdm huyét va kha nang cla chinh ban
than minh dé& khang dinh vai trd cla nguwdi kj sw trong
cudc sbng va phat trién nghé nghiép, gop phan thic day
nganh Xay dwng Viét Nam phat trién.

Trong B&o céo tong két khda hoc 2012 - 2016 chuyén
nganh Kinh té Xay dwng, TS.Vi Anh - Phé Trwdng Khoa
Quan ly Db thi cho biét: Khda 2012 KX Ia Khéa sinh vién
dau tién cta Trwdong Pai hoc Kién tric Ha Noi tuyén sinh
hé chinh quy dai hoc chuyén nganh Kinh t& Xay dwng
véi tdng sb sinh vién dwoc tuyén 1a 53, thoi gian dao tao
la 4,5 nam. Qua 4,5 nam hoc tap, sinh vién khéa 2012
KX da hoan thanh 69 mén hoc, 145 tin chi bao gém cac
mén hoc dai cwong, cadc mén hoc co s& nganh, cac mon
hoc chuyén nganh va 1 d an tbt nghiép cudi khéa. Cudi
khoa dao tao, sb sinh vién di diéu kién duwoc giao thuc
hién doé an tot nghiép la 48/53 sinh vién, 05 sinh vién do
chwa hoan thanh cac mén hoc thudc chwong trinh dao
tao trwdc thdi gian giao d6 an tbt nghiép, vi vay sé thuc
hién vao dot xét dé an tbt nghiép dot 2 ctia ndm hoc...

Phat biéu khai mac budi bdo vé Db an tét nghiép,
PGS.TS.KTS. Lé Quéan - Hiéu trwdng Nha trwdng cho
biét: “Kinh té xay dwng la chuyén nganh két hop gitra linh
vuc kinh t& va quan ly xay dwng. Muc tiéu dao tao cla
chuyén nganh nay Ia tao cho sinh vién c6 kha nang tw van
cac dy an dau tw xay dwng cong trinh; 1ap ké& hoach chién
lvgc san xuét kinh doanh; xay dwng dinh mtrc kinh té - k§
thuat...Sinh vién sau khi tét nghiép chuyén nganh Kinh té
Xay dwng c6 thé dam nhiém cac cong viéc voi nhiéu co
héi da dang va phong phu. Trong nhi*rng nam qua, mac du
phat trién kha manh song Viét Nam hién tai van chwa thuc
sy dap ng dwoc nhu ciu phat trién cia xa hoi. Nham
dap ng yéu ciu ngay cang cao ctia nhan luc trong cong
tac quan ly xay dwng, Trwdng Pai hoc Kién tric Ha Noi da
dwoc B6 Xay dwng giao nhiém vu dao tao Ky sw chuyén
nganh Kinh t& Xay dwng. V&i muc tiéu dao tao ra nhirng
ky sw, clr nhan c6 ndng lwc ddm nhan cong viéc cac cap
tr trung wong t&i dia phwong, chuwong trinh dao tao cta
khoa Quan ly dd thi luén luén dwoc cap nhat nhirng kién
thérc mai nhat & trong nwéc cling nhw & nwéc ngoai. ...

Hiéu trwdng Lé Quan ciing khang dinh: “V&i ndi dung
kién thirc da tiép thu dwoc khi con la sinh vién Trwdng Dai
hoc Kién tric Ha Noi, sau khi ra trwong cac em sinh vién
can tiép tuc phat huy manh mé, rén luyén, tich Ity kinh
nghiém, miét mai va tm huyét dé sang tao nén nhirng doé
an quy hoach c6 gia tri va di vao cudc séng...”

Thay mat Ban Giam hiéu Nha trwdng, PGS.TS. KTS.
Lé Quan chuc céc sinh vién bao vé db an tbt nghiép 1an
nay hay binh tinh, ty tin b4o céo két qua hoc tap ctia minh
mot cach day du, rd rang dé dat dwoc két qua cao nhat.

Sau L& khai mac, Hoi déng chdm db an tét nghiép t6
chL:fc budi béo‘vé dién hinh va chia thanh cac tieu ban
cham bdo vé d6 an cho sinh vién trong cac ngay toi.

Nghién ciru sinh Patsaya Thirasack bao
vé thanh cong Luan an Tién si chuyén
nganh Ky thuat xay du'ng cong trinh dan
dung va cong nghiép

Sé‘ng 13/Q1/2017 tai Tru’(:)’ng Daj hoc Kién tric I-Jé Noi,
H6i dong cham Luén ér) Tién si cap Trwong da to chire
budi bdo vé& Luan an Tién si chuyén nganh Ky thuat xay
dung cong trinh dan dung va cong nghiép cho nghién
ctru sinh Patsaya Thirasack voi dé tai: “Nghién ctru xay
dwng mo hinh va giai phap quan ly chat lwgng cong trinh
xay dung tai nwéc CHDCND Lao”, mé so 62.58.02.08 do
PGS. TS. Tran Ching va NGUT.TS. Do Dinh Birc hwéng
dan. bay la Nghién clru sinh Lao dau tién béo vé Luan an
Tien si tai Trwong Pai hoc Kiéen tric Ha NGi.

D budi bdo vé, vé phia co s& dao tao c6 GS.TS.KTS.
Nguyé&n Té Lang - Phé Hiéu trudng Truéng Dai hoc Kién
trac Ha Noi. Budi bao vé con cé s cé mat clia cac chuyén
gia, cac nha khoa hoc, cac gidng vién dang lam cong tac
gidng day trong va ngoai Trwdng ... va sy cé mat cla
gia dinh cung ban bé, déng nghiép, ngwoi than ciia NCS.
Patsaya Thirasack.

Vi nhivng két qua dat dwoc trong luan an, nghién ctru
sinh Patsaya Thirasack da hoan thanh muc dich va nhiém
vu nghién ctru. Luan an cé nhitng déng gop thiét thuc
vao viéc xay dwng phwong phap luan lam co s& cho viéc
dé xuét cac md hinh quan ly chét lwgng trong cac khau
hoat ddng xay dwng. Bén canh cac mo hinh quan ly, Luan
an dé xuét cac giai phap dam bao chét lwgng cong trinh,
nham goép phan hoan thién hé théng thé ché vé xay dwng
& Lao.

Sau phéan trinh bay tém tat ndi dung luan an va tra
|&i cau hoéi dwoc dwa ra béi hoi ddng clia NCS. Patsaya
Thirasack; Hoi ddng danh gia day la mét cong trinh nghién
cru khoa hoc déc lap, nghiém tuc, bam sat va dap ng
dwoc nhitng yéu cau cta luan an Tién si. Nghién ctru sinh
da van dung ly thuyet dé phan tich, danh gia thuc trang
giai quyét van dé nghién clru. Két qua phan tich va mét so
nhan dinh cé chat lwgng khoa hoc. Pé tai nghién ctru co
y nghia sau sac ca vé ly luan va thyc tién.

V&i két qua 07/07 phiéu tan thanh, Hoi déng da thong
qua Nghi quyét dé nghi cép van béng hoc vi Tién si cho
Nghién ctru sinh Patsaya Thirasack.

Hdi nghi doi méi dé an dao tao Chuong
trinh tién tién tai Truong Pai hoc Kién
tric Ha Noi

Ngay 11/01/2017, tai Trwong Dai hoc Kién trac Ha
Noi da diérj ra Hoi nghi doi m¢&i dé an dao tao Chwong
trinh tién tién. PGS.TS.KTS. Lé Quan - Hiéu trwédng Nha
trwong cha tri Hoi nghi.

HGi nghi c6 sy tham dw cla cac nha khoa hoc; cac
chuyén gia; Giao sw, Phd Giao sw dau nganh thuéc mot
s6 Trwong Dai hoc trong nwéc va Quéc té.

Phat biéu tai Hoi nghi, PGS.TS.KTS. L& Quan - Hiéu
trwdng Nha treong khang dinh: “Trai qua 8 ndm dao tao
va phat trién, dén nay Chwong trinh tién tién 1a mot trong
nhirng chwong trinh dao tao hang dau cta Dai hoc Kién
trac Ha Né6i. Chwong trinh da thé hién dworc tinh wu viét,
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dap wng tét nhu cau cGa ngudi hoc. Nhiéu hoc phan co
ndi dung cap nhat, pht hop véi xu thé hoi nhap Quéc té,
c6 gido trinh chuén, phwong phap giang day va danh gia
Tién tién. Ngoai ra, viéc trién khai Chwong trinh tién tién
ciing khang dinh chi trwong dung dén cta Bo Gido duc
va Dao tao va cta Nha trwdng...”

Bao cao tong két tinh hinh thwc hién Chwong trinh
tién tién giai doan 2009 - 2016, TS.KTS. L& Chién Thing
- Vién trwdng Vién Dao tao va Hop tac Quéc té, Truwdng
Dai hoc Kién tric Ha Noi cho biét: Chwong trinh tién tién
nganh Kién tric cia HAU ndm trong dé an Quéc gia do
B6 Giao duc - Bao tao chu tri “Dao tao theo Chwong trinh
tién tién tai mot s6 Trwong Pai hoc Viét Nam giai doan
2008 - 2015” v&i cac nganh nghé ky thuat, cong nghé,
khoa hoc ty nhién, kinh doanh quan ly, néng nghiép, kién
tric xay dung... Muc tiéu cu thé cta dé an 1a téi 2015
dat dwoc cac chi tiéu vé dao tao Clr nhan, Thac si, Tién
sT: thu hut sinh vién Quéc té va can bo khoa hoc Qubc
té dén giang, nghién clru; dao tao dwoc 1000 gidng vién
dai hoc dat chuan khu vuc va Québc té; 100% sbé gidng
vién giang day ly thuyét dat trinh d6 Tién si; can bd quan
ly gido duc dai hoc dwoc dao tao, bdi dwéng dat chuén
khu vire va qudc té; ¢ cong trinh khoa hoc trong cac linh
vire, nganh thye hién dao tao theo chwong trinh tién tién
dwoc cong bd trén cac tap chi khoa hoc ¢é uy tin & nwéc
ngoai; tng cwéng trang thiét bi phuc vu viéc giang day,
hoc tap va nghién ciru theo chudn Quéc té. Ngén ngiv
gidng day la tiéng Anh. Sinh vién s& duoc cap bang cla
Pai hoc Viét Nam hodc cla ca trwong déi tac. Pay co thé
noi la chuwong trinh dbi mai toan dién giao duc DPai hoc
Viét Nam.

Vé co ban cho dén nay, sau 8 nam hoat déng, dao tao
theo chwong trinh tién tién cta Trwong dwgc danh gia
da thanh cong, hoan thanh hau hét cac muc tiéu dé ra.
Chuwong trinh tién tién da co6 tac dong tich cwc dén hau hét
cac hoat dong ctia Nha triwdng theo hwéng hién dai hoa,
chuén hoa va hoi nhap Quéc té; mang lai nhiéu lgi ich cho
giang vién, can b quan ly va sinh vién cda chwong trinh.
Chuwong trinh da dao tao dwoc ddi ngli gidng vién, can bd
quan ly va sinh vién da trinh d6 chuyén mén, tiéng Anh
va cac k¥ nang can thiét d& tham gia ddi maéi giao duc dai
hoc Viét Nam, gép phan phat trién kinh té - xa hoi ctia dat
nwéc va san sang tham gia hoi nhap Quéc té. Viéc kiém
dinh chwong trinh tién tién b&i cac Té chirc Quéc té, thu
hat dwoc gidng vién, nha khoa hoc Quéc té dén giang
day, lam viéc tai Viét Nam va thwc hién trao dbi sinh vién
quéc té da gép phan dwa gido duc dai hoc Viét Nam noi
chung va cla Truwdng Dai hoc Kién tric Ha Noi néi riéng
tiép can véi chuan khu vue, tao dwng thuwong hiéu trén
trworng Quéc té.

Bén canh nhirng két qua da dat dwoc, hdi nghi ciing
chi ra nhitrng han ché con ton tai, &nh hwéng dén tinh bén
virng clia dao tao theo chwong trinh tién tién. Theo PGS.
TS.KTS. Pham Trong Thuat - Cha tich Hoi déng Trwéng,
Trwdng Phong Dao tao thi mbi twong tac trong viéc hoc
tap, gidng day va quan ly cho Chwong trinh tién tién hién
con la mdt trong nhirng ndi dung can hoan thién bb sung
dé nang cao hon nira chat lwong dao tao va hiéu qua
quan ly cho 3 déi twong la ngudi hoc, ngudi day va nguoi
quan ly.

PGS.TS.KTS. Pham Trong Thuat cling dwa ra nhirng
gidi phap chung dé sém dwa ra nhirng hoach dinh cho

cac ké& hoach ngan han, trung han va dai han. Trén co
s& d6 méi cé dwoc nhivng giai phap cu thé cho tirng giai
doan & cac cip dd khac nhau, nham thich &ng tét nhat
nhirng didu kién, méi trwdng dao tao trong tirng giai doan
cu thé.

Nhiéu tham luan clia cac nha khoa hoc, cac Gido sw
dau nganh trong nwéc va Quéc té tai Hoi nghi da danh gia
cao nhirng két qua dat duoc, ddng thoi cling chi ra nhirng
mat con han ché trong qua trinh trién khai thyc hién
chuwong trinh tién tién t» 2008 dén nay. Hoi nghj di dén
thdng nhat va khang dinh day la nhirng bai hoc quy bau
dé cung trao ddi, chia sé kinh nghiém giai quyét nhirng
vwdng mac trong qua trinh thuc hién chwong trinh.

Lé ky két Bién ban ghi nhé hgp tac giira
Truong Pai hoc Kién tric Ha Noi va Vién
Cong nghé Quoc gia, Nhat Ban

Vé&i muc dich thic day trao ddi thong tin va hop tac
trong Iinh vyc giao duc - dao tao va nghién ctru khqa hoc;
ngay 16/1/2017, Hiéu trwédng Trwdng Pai hoc Kién tric
Ha N6i - PGS.TS.KTS. Lé Quén va GS.TS. Yoshito Itoh -
Chu tich Vién Cong nghé Quoc gia, Nhat Ban da cung ky
Bién ban ghi nh¢ hop tac. Le ky ket dwoc dien ra trong
bau khong khi trang trong v&i sy hién dién clia dai dién
hai bén.

Can ct theo van ban ky két nay, hai bén sé tiép tuc
hop tac trong cac linh vire: Trao déi sinh vién, gidng vién;
Trao dbi cac tai lieu khoa hoc, cac 4n pham, théng tin;
hop tac nghién ciru khoa hoc cling mét sb chwong trinh
khac...

Phat biéu tai I& ky két, PGS.TS.KTS. L& Quan danh
gia cao mdi quan hé hop tac gitra Viéet Nam - Nhat Ban
néi chung va méi quan hé gitra Trwong Dai hoc Kién truc
Ha Noi va Vién Cong nghé Quéc gia Nhat Ban noi riéng.
Hiéu trwdng L& Quan ciing cho biét: Trong chién lwoc
phat trién cta Trwdng ludn dat quan hé quéc té 1a mot
nhiém vu quan trong. Nha trwdng da dat quan hé hop
tac véi nhiéu Trwong dai hoc, cac té chirc Québc té, T
chirc Chinh pha, Phi Chinh pha trén thé gi¢i. Riéng voi
Nhat Ban, Trwdng da cé mdt mbi quan hé truyén thdng
véi mét sé6 Trwdng Pai hoc, Tap doan...Lanh dao Nha
trwong ciing bay té tin twdng rang véi chwong trinh hop
tac 1an nay, hai bén sé& cé nhidu co hoi dé lién két nham
muc dich hoc hoi, chia sé kinh nghiém ciing nhw déng
gép, tdng cwéng quan hé gitka hai quéc gia vé gido duc
va dao tao trong thoi gian toi.

Thay mat I&anh dao Vién Cong nghé Quéc gia Nhat
Ban; GS.TS. Yoshito Itoh tin twdng rang v&i nang Iwc va
vi thé cta hai bén sé mang lai mét moi trwdng lam viéc,
hoc tap, nghién ciru va thye hanh tét, hiéu qua cho giang
vién, hoc vién va sinh vién. Phia Nhat Ban ciing cam két
sé hd tro tdi da dé hién thwc héa nhirng théa thuan hop
tac gitra hai bén.

Lé ky két hop tac gitra Trwong Dai hoc Kién tric Ha
Noi va Vién Céng nghé Quéc gia Nhat Ban trong hop tac
nghién ctru khoa hoc, trao ddi can bd, giang vién va sinh
vién nham that chat hon méi lién hé gitra hai bén, lam co
s& dé trién khai cac hoat dong nghién clru chung trong
thoi gian sép toi. ..
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Nghién ciru sinh Nguyén Van Hién bao
vé thanh cong Luan an Tién si chuyén
nganh Ky thuat co sé ha tang

Sang 09/12/2017 tai Trwong Dai hoc Kién trac Ha Noi,
Hoi ddng chdm Luan an Tién si cAp Trwong da td chire
budi bao vé Luan an Tién si chuyén nganh Ky thuat co
s& ha tdng cho nghién ctru sinh Nguyén Van Hién véi dé
tai: “Nghién ctru gidi phap nang cao hiéu qua xt ly so bd
nwéc mét tai cong trinh thu nwéc bang lang lamen, loc vat
lidu ndi”, ma s6 62.58.02.10 do GS. TS. Hoang Van Hué
va PGS. TS. Tran Thanh Son huéng dan.

Dw budi bdo vé, vé& phia co s& dao tao c6 PGS.
TS.KTS. Lé Quan - Hiéu trwdng Nha trwdng; GS.TS.KTS.
Nguyén T6 Lang va PGS.TS. L& Anh Diing - Phé Hiéu
trwédng Nha trwéng. Budi bdo vé con co sy cd mat cla
cac chuyén gia, cac nha khoa hoc, cac giang vién dang
lam céng tac giang day trong va ngoai Truwong ... va sy ¢
mét cla gia dinh cung ban bé, ddng nghiép, ngudi than
ctia NCS. Nguyén Van Hién.

V&inhirng két qua dat dwoc trong luan an, nghién ctru
sinh Nguyén Van Hién da hoan thanh muc dich va nhiém
vu nghién ctru. Luan an cé nhitng déng gop thiét thuc
vao viéc danh gia nhitng wu, nhwoc diém, pham vi ap
dung clia cac cong trinh x& ly so b6, cong trinh thu nwéc
mat, cong trinh x&r ly so b tai cong trinh thu & trong va
ngoai nwéc; D& xuat ciu tao va cac thong sb tinh toan
cOng trinh xt ly so b tai cong trinh thu nwéc mat c6 ham
lwgng can lo Irng cao; 'ng dung két qua nghién ciru dé
thiét ké cong trinh thu nwdc mat véi viéc siv dung cot loc
vat liéu ndi tai Nha may nwéc Cdm Thuong Il, Hai Duwong
va danh gia kinh té& ky thuat phwong an dwoc dé xuat.

Sau phén trinh bay tém tat néi dung luan an va tra 1oi
cau héi duwoc dwa ra bdi hoi ddng ciia NCS. Nguyén Van
Hién; Hoi ddng danh gia day la mét cong trinh nghién ctu
khoa hoc doc lap, nghiém tuc, bam sat va dap ¢ng duoc
nhirng yéu cau cta luan an Tién si. Nghién ctu sinh da
van dung ly thuyét dé phan tich, danh gia thuc trang giai
quyét van dé nghién ciru. Két qua phan tich va mot sé
nhan dinh cé chat lwgng khoa hoc. Dé tai nghién ctru co
y nghfa sau sac ca vé ly luan va thyc tién.

Vi két qua 07/07 phiéu tan thanh, Hoi dong da thong
qua Nghi quyét dé nghi cap van bang hoc vi Tién si cho
Nghién ctu sinh Nguyé&n Van Hién.

Ti€p va lam viéc v@i dai dién Trudng Pai
hoc Khon Kaen Thai Lan

Ngay 04/01/2017 tai phong Khach Quéc té U101,
PQS.TS.KTS. Lé Quéan - Hiéu trué’ng Trwdng Dai hoc
Kién tric Ha Noi (HAU) da cé bubi tiép va lam viéc voi
dai dién Trwong Pai hoc Khon Kaen (KKU) do PGS.TS.

Surakarn Ruisungnoen dan dau cé chuyén tham va lam
viéc tai Viét Nam.

Thay mat lanh dao Nha trwdng, PGS.TS.KTS. Lé
Quan bay té sw vui mirng dwoc tiép doén dai dién KKU
sang tham va lam viéc tai Trwdng Pai hoc Kién trac Ha
Noi. PGS.TS.KTS. L& Quan da gidi thiéu véi doan vé cac
hoat déng dao tao, nghién ciru khoa hoc, chuyén giao
céng nghé va hop tac qudc té ctia Nha trudng.

Dai dién KKU - PGS.TS. Surakarn Ruisungnoen cling
da gidi thiéu voi lanh dao HAU vé Trwdng Dai hoc Khon
Kaen.

Ngay tr nam 1964, Pai hoc Khon Kaen (KKU) dwgc
thanh lap va quy hoach v&i muc tiéu tré thanh Trwdng Dai
hoc hang dau tai mién Dong Béc Thai Lan. Dén nay, KKU
da phat trién va ding trong hang ngii nhivng Trwong Pai
hoc hang dau, 1a 1 trong 9 Truwdéng Pai hoc Quéc gia va la
trung tdm nghién ctu tai khu v tiéu vang séng Mekong.
Nhiém vu chinh cGa Trwdng la trang bi day dd kién thirc
cho sinh vién - nhitng cong dan toan cau twong lai lam
viéc trong mot thé gi¢i nang dong va khoéng ngirng phat
trién.

Vé phia Ianh dao HAU, PGS.TS.KTS. L& Quan dé
xuét hai bén co thé cung hop tac va tim kiém sw hd tro
cac hoat déng, dw an danh cho sinh vién cling nhw cac
hoat dong nham thuc ddy quan hé hop tac gira hai nuwéc
Viét Nam va Thai Lan. Hiéu trwéng Lé Quan ciing dé xuét
hai bén s& ky két mét bién ban ghi nh¢ trong thoi gian toi
v&i nhidu hoat dong hop tac, khong chi la workshop ma
c6 thé mé rong hon nhu trao ddi sinh vién, giang vién, lién
két dao tao ...

Dai dién KKU dbng y v&i cac dé xuét cia Ianh dao
HAU va sé xin y kién cta Hiéu trwéng, hwéng téi hai bén
sé cuing xay dwng mét chwong trinh hop tac vé trao doi
sinh vién, giang vién va xay dung cac hé théng chwong
trinh nghién cu chung.

Tiép va lam viéc v@i dai dién Trudng
Pai hoc Tong hop Ky thuit Qudc gia
Volgograd Lién bang Nga

Ngay 16/12/2016 tai Trwéng Dai hoc Kién trac Ha Noi
(HAU); PGS.TS.KTS. Lé Quan - Hiéu trwéng Nha trwdng
da c6 bubi tiép va lam viéc véi dai dién dén tir Trwong Dai
hoc Téng hop Ky thuat Québc gia Volgograd - Lién bang
Nga ngai Aleksei Y. GODENKO - Phé Giao su, Tién si,
Trwdng Phong Chuyén gia nwéc ngoai dan dau dang cé
chuyén tham va lam viéc tai cac Trwdng Dai hoc cla Viét
Nam.

Thay mat lanh dao Nha trwdng, PGS.TS.KTS. Lé
Quan bay té s vui mirng dwoc tiép don dai dién Trwong
Pai hoc Téng hop Ky thuat Quéc gia Volgograd sang
tham va lam viéc tai Viét Nam.

Trén tinh than cta Hiép dinh khung da ky két gitra hai
Trwdng, lanh dao hai bén cung nhau ban thdo chuwong
trinh lién két dao tao trong thi gian t6i, cu thé: Thuc day
chuwong trinh lién két dao tao hai chuyén nganh Xay dung
va Ky thuat Mai trwdng do thi sé& dwoc trién khai trong
nam 2017; gip d&, trao ddi gido trinh gidng day, d6 an
(dwoc dich sang tiéng Anh); Trao dbi gidng vién, sinh vién
thong qua viéc hai bén sé lam viéc va xin y kién Bo Giao
duc Dao tao va Bé Xay dwng chi quan, glri hd so online
gitp sinh vién HAU c6 thé sang du hoc tai Nga.

Ciing trong khudn khd chwong trinh, van dé& dao tao
trinh d6 sau dai hoc cho giang vién cling da dwoc dwa ra
ban thdo nhdm tao diéu kién cho ddi ngii giang vién khéng
ngirng nang cao nang lwc chuyén mon, tiép can thanh twu
gido duc hién dai cGia nhirng nwéc tién tién.
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Theo cac thda thuan, hai bén sé co 16 trinh kiém tra,
giam sat, danh gia chat lwong thwong xuyén nhadm dam
bao tinh théng subt ciing nhw chét lwong tuyén sinh, dao
tao déi véi tirng chuwong trinh.

Ngoai cac van dé lién quan dén hai chuyén nganh Xay
dwng va Ky thuat ha téng Méi trwdng doé thi, dai dién hai
bén ciing ban bac dén van dé lién két dao tao chuyén
nganh Cong nghé théng tin trong thoi gian téi...

Hai bén sé tiép tuc c6 cac budi lam viéc tiép theo nham
hién thyc hda cac ndi dung da ban thao...

HGi thao "Po thi thong minh: Tir kinh
nghiém qua khir dén phat minh tuong
lai”

Trong khuén khd cac hoat ddng chao mirng ky niém
15 nam Thac si Phap nglr (DPEA); ngay 16/12/2016 tai
Trwong Pai hoc Kién tric Ha Noi da dién ra Hoi thdo voi
cha dé: “bé thj théng minh: T kinh nghiém quéa khir dén
phat minh twong lai”. Hoi thdo huéng téi tim kiém nhirng
giai phap xay dwng ddi méi, nang cao chat lwong quan
ly Nha nwéc, ap dung mé hinh thanh phé théng minh tai
Viét Nam.

Dy Hoi thdo c6 PGS.TS.KTS. Lé Quan - Bi thw BDang
Gy, Hiéu trwdng Trwong Dai hoc Kién tric Ha Noi; Hoi
Kién trac sw Viét Nam; dai dién mot sd Trwong Dai hoc
thudc khdi Phap ngir bao gdm Trwéng Pai hoc Kién tric
Quéc gia Normandie, Trudng Pai hoc Kién tric & Canh
quan Quéc gia Bordeaux; Trwéng Pai hoc Kién trac
Quéc gia Toulouse; Truwéng Pai hoc My thuat Hoang gia
Campuchia, Vién Nghién ctru phat trién (IMV); Pai hoc
Khoa hoc va Céng nghé (USTH); sw c6 mat cua cac
chuyén gia, cac nha khoa hoc dau nganh trong nuwéc va
Quéc té..

Db thj théng minh cé cac dac diém chinh [a thanh phd
hién dai, c6 nén kinh t& théng minh, méi trudng théng
minh, quan tri théng minh, giao thong théng minh, nang
lwgng théng minh, y té théng minh, gido duc théng minh,
16i séng théng minh, cong dong théng minh, (ng dung
nhirng g|a| phap cong nghé thong tin tién tién nhéat... Hién
nay, nhiéu qudc gia trén thé gi¢i da va dang xay dung va
phét trién cac dd thi théng minh nhw Lién minh Chau Au,
My, Phap, Canada, Tay Ban Nha, ban Mach, Trung quc")c,
Singapore, An Dd, Nhat Ban, Han Quéc...

Tai Viéet Nam, mac du con nhiéu bat cap song hién
nay, cac do thi Viet Nam dang phat trién theo huwéng tiép
can v&i nhiéu mo hinh tién tién theo xu thé hdi nhap qudc
té, tao ra nhiéu tién dé vé (ng dung va phat trién.

Phat biéu tai hoi thao, Hiéu trwédng Trwdng Dai hoc
Kién trac Ha Noi - PGS.TS.KTS. Lé Quan cho rang: Sy
phat trién clia d6 thi & nwdc ta dang dat ra nhiéu van dé
I&n can pha| g|a| quyet Véi vai trd clia cac dd thi dbi voi
sy phat trién cha dat nwéc, viéc nghién clru, tim ra mo
hinh quan Iy va phat trién cac dé thi khéng chi cé y nghia
cap bach trwdc mat, ma con cé y nghia chién lwoc lau dai
cho sy phat trién clia cac dé thi néi riéng, sw phat trién
bén virng ctia dat nwdc ndi chung ...

Cling theo PGS.TS.KTS. Lé Quan: M6 hinh thanh phd
thong minh dwgc nhieu noi trén thé gi¢i ap dung nhwng

van con rat méi dbi véi Viét Nam. Vi vay, day la hdi thao
c6 y nghia quan trong déi v&i Viéet Nam noi chung va
cac dia phuong dd thi phat trién néi rieng. Nhirng kinh
nghiém, chia sé tai hoi nghi tir cac chuyén gia hang dau
quédc té, sé Ia nhivng thdng tin tét d& gop phan thdng nhéat
trong nhan thierc, hanh déng va lwa chon nhirng buwéce di
hiéu qua, tiép can gan nhat cac mé hinh thanh phé thong
minh, than thién trén thé gi¢i dé ap dung, van dung xay
dwng nhirng thanh phé théng minh tai cac dia phwong.

Céc chuyén gia qudc té tham dw Hoi thdo da dwa ra
nhirng gidi phap téng thé vé xay dwng thanh phé thong
minh va chi ra nhirtng thuan lgi cling nhw nhirng thach
thre; dwa ra nhivng kién nghi, dé& xuét gidi phap dé co thé
gop phan giup Viét Nam ap dung trong thoi gian toi.

Hoi thao “D6 thj thdng minh: Tt kinh nghiém qua khi
dén phat minh twong lai” hwéng téi viéc trao ddi vé nhirng
méi quan tdm hang dau hién nay trong viéc xay dwng,
trién khai mé hinh thanh phé théng minh va cung tim 1&i
gidi cho bai toan phat trién gan véi thuc trang clta Viét
Nam néi chung va Thanh phé Ha Néi néi riéng.

Nghién ciru sinh Lé Xuan Hung bao
vé thanh cong Luan an Tién si chuyén
nganh Quy hoach vung va Po thi

Sang 26/12/2016 tai Trwerng Dai hoc Kién tric Ha Noi,
Hoi ddng chdm Luan an Tién si cap Truwong da td chirc
budi bdo vé Luan an Tién si chuyén nganh Quy hoach
vung va b6 thi cho nghién ctru sinh Lé Xuan Hung voi dé
tai: “Té chirc khong gian gan két gitra khu dé thi méi va
lang xém d6 thi hoa tai Tha dd Ha N6i”, ma sb 62.58.01.05
do GS.TS.KTS. Nguyén T6 Lang hwéng dan.

Dw budi bdo v&, v& phia co s& dao tao c6 PGS.
TS.KTS. Lé Quan - Hiéu trwédng Nha trudng. Bubi bao
vé con cd sy c6 mat clia cac chuyén gia, cac nha khoa
hoc, cac giang vién dang lam cong tac gidng day trong va
ngoai Trwong ... va sy c6 mat clia gia dinh cung ban bé,
dong nghiép, ngwoi than ctia NCS. Lé Xuan Hung.

V&i nhivng két qua dat dwoc trong luan an, nghién ctu
sinh L& Xuan Hung da hoan thanh muc dich va nhiém vu
nghién clru. Luan an cé nhirng déng goép thiét thuc vao
viéc nghién ctru dé& xuat md hinh va giai phap cho té chirc
khong gian gan két gitra khu dd thi méi va lang xém db thi
héa nham tao lap khoéng gian gén két bén virng hai hoa
va phu hop v&i cac bién dbi hoat dong kinh té, t6 chirc xa
héi va bao vé moi trwdng Tha d6 Ha Nai...

Sau phéan trinh bay tém tat néi dung luan an va tra
I&i cau héi dwoc dua ra béi hoi ddng ctia NCS. Lé Xuan
Hung; Hoi déng danh gia day la mot cong trinh nghién
cru khoa hoc déc lap, nghiém tuc, bam sat va dap rng
dwoc nhirng yéu cau cta luan an Tién si. Nghién clru sinh
da van dung ly thuyet dé phan tich, danh gia thuc trang
giai quyét van dé nghién ctru. Két qua phan tich va mét so
nhan dinh cé chat lwgng khoa hoc. Dé tai nghién clru cé
y nghfa sau sic ca vé ly luan va thuoc tién.

Véi két qua 07/07 phleu tan thanh, Hoi ddng da thong
qua Nghi quyét & nghi cap van béng hoc vi Tién si cho
Nghién ctru sinh Lé Xuan Hung.
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Tiép va lam viéc véi Giam ddc To chirc
Giao duc Quoc té Canada

Chiéu 14/12/2016 tai phong Khach Québc té U101;
PGS.TS.KTS. Lé Quan - Hiéu tredng Trwong Dai hoc
Kién trac H? Ngf)i (HAU) Cl‘Jng dai dién Vién Dao tao va
Hop tac Quoc te da co budi tiép va lam viéc v&i ngai Tony
Toufic - Giam doc T Ch,l:l’C HO trg Bai hoc Thé gi¢i Canada
(WUSC) dang c6 chuyén tham va lam viéc tai Viét Nam.

Thay mat lanh dao HAU, PGS.TS.KTS. Lé Quéan bay
té sw vui mirng dwoc tiép don dai dién WUSCsang tham
va lam viéc tai Viét Nam. PGS.TS.KTS. Lé Quan ciing da
gi¢i thiéu véi ngai Tony Toufic vé Truwdng Dai hoc Kién
trac Ha Néi cling nhw cac chwong trinh, bac dao tao cla
Nha trwéong.

Tb chirc Hb tro Dai hoc Thé gi¢i Canada (WUSC) la
t6 chirc Phi Chinh phl hang dau ciia Canada hoat dong
hwéng téi muc tiéu xay dung mot thé giéi cong béng va
bén vitng. WUSC phéi ho’p chat ché v&i mét mang ludi
réng lén gébm céc co sé gido duc (Cao déng, Pai hoc),
cac tap doan, doanh nghiép, cac td chtre xa hoi dan sw
va cac tinh nguyén vién nham cung cap cac co hoi dao
tao, tao cong an viéc lam cho hang triéu nguwoi trén khap
thé gidi. WUSC két ndi kinh nghiém va ky nang cla tinh
nguyén vién v&i nhu cau va muc dich cla céac déi tac dia
phwong, tr d6 thwe hién muc tiéu phat trién bén virng.
Hién tai, WUSC phat trién chwong trinh tai 13 quéc gia
chau A, chau Phi, chau My Latin va Bac My. Cé mat tai
Ha Noi tr nam 1991, WUSC d4 trién khai nhiéu chwong

THE LE VIET VA GUI BAI

trinh gido duc va dao tao da dang trén ca nwéc. Cac tinh
nguyén vién ctia WUSC phéi hop chét ché vai cac déi tac
dia phwong nham xac dinh cac nhu cau hé tro vé k¥ néng
va kién thirc chuyén mén nhu: Phwong phap glang day,
Dao tao ky nang hwdng nghiép, Tlep thi va Truyen théng,
Quaén ly dw an, Phat trién quan hé déi tac..

Trong chuyén tham va lam viéc tai HAU lan nay, dai
dién WUSC bay t6 mong muén tim ddi tac trong moét sé
Trwong Pai hoc thudc khdi Phap ngl, hwdng téi thuc
hién cac chwong trinh hoc bdng ctia chinh phi Canada.
Theo dai dién WUSC, nhitng hoc bdng nay chi gi¢i han
trong s cac chuwong trinh dao tao tai cac co s& dao tao
clia Canada va nham t&i nhirng (ng vién hién dang cong
tac tai mot co quan, té chire, doanh nghiép trong va ngoai
nha nwéc, cd thanh tich hoc tap xtrng dang va chirng té
duwoc khd ndng dong gop vao s phat trién cta co quan,
t6 chirc noi ho cong tac sau khi quay tré lai Viét Nam.

Tai budi lam viéc, thay mat Ban Giam hiéu Nha
trwdng; Hiéu tredng HAU - PGS.TS.KTS. Lé Quan bay té
mong mudn trong thei gian téi, hai bén sé trién khai nhiéu
hoat déng hop tac, tim kiém cac ngudn hé trg tr Chinh
pht Canada, huéng téi hai bén sé cling xay dwng nhiéu
chwong trinh hgp tac chung trong twong lai...
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. Bai givi dang tap chi phai la cong trinh nghién ctru
clia tac gia, chwa dang va chwa glvi dang & béat ky tap
chi nao khac.

. Bai gvi dang bang tiéng Viét, dwoc danh may tinh, in
trén 1 mat gidy khd A4 thanh 2 ban (phéng chi Arial
(Unicode), c& chi¥ 11; 1& trén va |& dwdi 3cm; 1& phai
va |8 trai 3cm).

. Céc hinh vé phai ré rang, chuan xac. Néu bai c6 anh
thi phai gtvi kém anh gbc do phan giai 200dpi. Hinh vé
va anh phai dwoc chu thich day du.

. Céc cong thirc va cac théng sb cé lién quan phai
duoc ché ban bang phan mém Mathtype (ké ca cong
thirc hodc cac thanh phan clia cong thirc co trén cac
dong van ban).

. Tai liéu tham khao, trich dan phai c6 du céac théng
tin theo trinh tw sau: Ho tén tac gia (hoac cha bién),
tén sach (tén bai bao/tap chi, tén bao cao khoa hoc),
noi xuét ban, nha xuét ban, ndm xuét ban, trang trich
dan.

6. Ghi rd ho, tén, hoc ham, hoc vi, noi lam viéc, sb dién
thoai, e-mail cla tac gid kem theo mét file chira ngi
dung bai bao.

. Bai viét phai c6 tén bang tiéng Viét va tiéng Anh, cac
twr khoa tim kiém. M&i bai can kém theo phan tom tat
bang tiéng Viét va tiéng Anh (c& chi 10, téi da la 150
twr) cung cap nhirng ndi dung chinh cla bai viét.

. CAu truc bai bao gdbm cac phan: dan nhap, néi dung
khoa hoc va két luan (viét thanh muc riéng). Bai bao
phai dwa ra dwoc cac két qua nghién clru méi hodc
cac (rng dung méi hay phai néu dwgc hién trang,
nhirtng hwéng phat trién co ban cla van dé duoc dé
cap, kha nang nghién ctru, phat trién va &ng dung
tai Viét Nam. Bai gi&i thiéu téng quan khéng qua 10
trang; cong trinh nghién ctru va trién khai rng dung
khong qua 8 trang.

. V&i bai théng tin khoa hoc; tin ngan: La cac bai dich
tbng thuat, tdng quan vé cac van dé khoa hoc cong
nghé xay dwng kién tric cé tinh thoi sw.

10.Khong tra lai ban thdo cho nhitng bai khong dang.
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