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KHOA HOC & CONG NGHE

Khong gian hoc tap cha sinh vién trong ky nguyén s6

Student learning space in the digital age

Tom tat

Hién nay, khoa hoc ky thuat va cong nghé
dang phat trién hét siic manh mé lam thay
d@i can ban viéc hoc cda sinh vién. Nhitng
thanh tuu clia khoa hoc ky thuat da tao co
hdi cho nguai hoc thuc su chii dong trong
viéc tiép thu kién thitc 6 moi lic, moi noi,
véi nhiéu hinh thiic da dang, phong phi,
<0 hdi hoc tap suét dai. Trudc boi canh do,
cac trudng dai hoc budc phai thay déi md
hinh ky thuét su pham va cac khong gian
day hoc d€ dap {ing yéu cau méi.

Tir khoa: Khdng gian hoc, Khdng gian nghién
ctiu, Phong hoc, Phong thdo ludn

Abstract

Nowadays, the science and technology

is developing dramatically and making a
fundamental change to students’study. The
scientific and technological achievements
are creating many opportunities for students
in obtaining knowledge actively at anytime
and anywhere with various forms as well

as life-long learning opportunities. In this
context, universities are supposed to change
pedagogical approaches and teaching spaces in
order to meet the new requirements.

Keywords: Learning space, Research space,
(lassroom, Seminar room
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Ngay duyét dang: 18/5/2018

Ng6 Thi Kim Dung

1. B6i canh va xu hwéng giao duc dai hoc hién nay

Do tac déng clia cudc cach mang cong nghiép 4.0, thé gidi ngay nay dang trai
qua nhirng thay d6i manh mé va réng khap, nhirng bién déng nay da, dang va sé
gay anh hwéng dén moi mat clia xa hdi va cudc sdng con nguwdi. Dbi véi Viet Nam
cudc cach mang ndy sé anh hwédng sau sic dén nén kinh té, xa hoi trong doé co
nganh giao duc néi chung va giao duc bac cao ndi riéng.

Cach mang cong nghiép 4.0 d&t ra nhirng yéu cau maéi dbi véi ngwoi lao dong.
D6 1a nhirng con nguwdi cé tw duy phan bién, kha ndng thuyét phuc va kha ning giai
quyét nhivng van dé phurc tap trong thuc té. Lic nay, nhirng kién thirc ly thuyét chi
chiém mét phan trong toan bd nang e ma ngudi lao ddng tri thirc can co. Cling véi
d6, nang luc tw duy phé phan, khd néng 1ap luan va s dung ngdn ngi¥ ndi va viét,
k¥ nang danh gia va nhan xét, str dung thanh thao nhirng céng cu nghe nhin, c6 kha
n&ng lam viéc nhém Ia nhivng yéu cau hét strc can thiét.

Cung v@&i do, hoat dong giang day, hoc tap cla giadng vién va sinh vién ngay nay
dang chiu tac dong sau s&c béi sy phat trién clia cdng nghé théng tin va nhirng (ng
dung cla né. Khai niém vé& dia diém, thdi gian, khéng gian da c6 nhiéu thay ddi.
Khéng gian khéng chi gi¢i han & thé gidi thwe niva ma con két hop ca thé gi6i do. Do
do, khai niém vé I&p hoc dwoc mé réng va phat trién, nhu cau vé khéng gian khéng
con chi bé gon trong dinh nghia “L&p hoc” ma la “viéc hoc”.

Vi vay, co thé ndi cach mang cdng nghiép 4.0 dang dat giao duc dai hoc trwéc
nhirng thach thirc vo cung to I&n. Cac hoat déng dao tao va nghién clru cla cac
truong dai hoc sé phai thay déi manh mé tir chién Iwoc, ndi dung, mé hinh va
phuwong thirc dao tao. Trong nhirng mé hinh giao duc mei, gido duc 4.0 dang dwoc
danh gia 1a mé hinh phi hop va cé tinh thuyét phuc cao. Gido duc 4.0 gitip hoat déng
day va hoc dién ra moi Itic, moi noi, gitip nguwdi hoc ¢é thé ca nhan héa, hoan toan
quyét dinh viéc hoc tap theo nhu cau ctia minh. Noi cach khac, ngwdi hoc tré thanh
cht thé clia cac hoat dong hoc tap. Gido duc 4.0 sé gitp thay dbi tw duy va cach tiép
can v& mé hinh dai hoc. Trwéng dai hoc khéng chi 1a noi dao tao, nghién ctru ma con
14 trung tdm ddi méi sang tao, giai quyét cac van dé thwc tién, mang lai gia tri thiét
thwe cho xa hdi. Nha trwong khong chi déng khung trong cac birc twéng clia gidng
dwdng, 16p hoc hay phong thi nghiém, ma phai mé réng két hop véi cac doanh
nghiép, vai thi trwdng lao déng dé tré thanh mot hé sinh thai gido duc. Phuwong thirc
hoc tap cla sinh vién ciing da c6 nhirng thay déi co ban. Cac phwong thirc chi yéu
dang thinh hanh la: Hoc theo néi dung chwong trinh da dwoc thiét 1ap sén co sw
huwéng dan cta gidng vién, tw hoc, hoc twong tac theo nhém nhé va hoc trén mang
théng qua nén tang k¥ thuat s6. Méi phuong thire hoc tap ddi hdi mot khong gian
twong thich, phu hop véi nhiéu hoat déng va tao diéu kién hé tro téi da cho sinh vién
trong viéc hoc tap va nghién cru.[1][2][12].

BHOWE (AN
TV THICH

KHONEG GLAN PHLSG THL
TUONEG THICH HOH TAF

ERL AR LA SEE
LN ks

Hinh 1. Cac phuong thirc hoc va khong gian tuong thich [12]
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Hién nay, diéu kién co s& vat chat cla cac trwong dai
hoc con kha nhiéu bat cap, han ché. Dién tich tdng thé khuon
vién trwong, dién tich san xay dwng tinh trén dau sinh vién
con thap so véi tiéu chudn thiét ké trwong dai hoc cla Viét
nam va con kha xa so vé&i tiéu chuan clia cac nwéc tién tién
trén thé gidi. Cac trang thiét bi k¥ thuat, cong nghé phuc vu
d3o0 tao con thiéu va lac hau. Trong céac trwéng dai hoc, viéc
hoc cla sinh vién cha yéu dién ra trong khu v gidng dwéng
v@i hinh thirc gido vién Ién I¢p gidng bai, sinh vién nghe va
ghi chép 1a chii yéu. Céac I6p sinh vién dwoc bién ché theo sb
lwong va dugc bd tri vao cac phong hoc theo thdi khéa biéu
cb dinh. Ngoai ra, sinh vién con c6 thé dén thw vién dé mwon
va tham khao tai liéu. Nhin chung méi trwdng hoc tap cho
sinh vién con nghéo nan, thiéu sw linh hoat va tinh hap dan,

16i cubn. Phan I&n, cac khéng gian hoc tap nay chua déap trng
yéu cau clia cac mé hinh sw pham méi, chwa tao dwoc dong
lwc khuyén khich hoc tap va khoi ngudn cdm hirng, sang tao
cho sinh vién. Vi vay, viéc nghién ctu, té chirc cac khong
gian hoc tap phu hgp cho sinh vién trong cac trwdng dai hoc
hién nay 1a hét strc can thiét va cé y nghia.

2. Mét s md hinh khéng gian hoc tap trong cac trwong
dai hoc thé ky 21

. Khéng gialn hgc tap trong cac trwdong dai hoc hién nay
can dwoc thiét ké dap rng sw da dang clia hoat dong sw
pham va cac phwong thirc hoc tap cda sinh vién, khong gidi
han trong mét hoat déng duy nhét véi cac yéu cau:

- Tao ra méi trwdng thuan loi va thoai mai dé lam viéc.

Hinh 6. Khong gian hgi thao truc tuyén [11]
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Hinh 8. Khdéng gian hoc kiéu Studio [16][10]

- Tao ra va gitr dwgc hirng thi cho ngwdi hoc trong subt
qua trinh hoc, thdng qua viéc tao ra cadm xuc.

- Thac ddy tinh x& hoi, sw gap g& va trao dbi.

- D& dang chuyén ddi gitra cac phuong thérc va hinh
thL’rc’su’ pham, khac nhau va bd trq ch,o nhau (Iép hoc ly
thuyét, thywe hanh, thao luan giai quyét van de, cong tac theo
nhom...).

- Phat trién kha nang sinh vién tw t& chirc viéc hoc, cling
¢b nang lyc lam viéc ca nhan va sy sang tao.

- Khéng gian sb va khong gian vat Iy can dwoc xem xét
ddng thoi dé tao sw lién két va phdi hop, nham: Hb tro kha
nang tham gia hoat dong, cai thién nang lwc sang tao cla
cla sinh vién.

Do dé, cac khong gian hoc tap méi doi hdi khong chi tich
hop c6ng nghé ma con phai tao ra nhitng dac diém twong
tac xa hoi va tri tué mai. Didu ddé c6 anh hwéng rat Ion dén
viéc thiét ké téng thé trwdng dai hoc, néi cach khac toan bd
khuén vién tréng sé tré thanh thiét bi twong tac hoc tap.[2]

Du6i day 1a mot sé kiéu khong gian hoc tap dang phat
trién va thinh hanh & cac nwéc tién tién trén thé giéi:

2.1. Khéng gian kiéu I16p hoc

Day 1a nhitng thanh phan chinh trong khudn vién céac
trwéng dai hoc va sé tiép tuc git vai trd quan trong va ch
yéu trong twong lai. Tuy nhién, dinh dang truyén théng ctia
ching can dugc thay ddi d& dap ng nhitng kidu hoc két
hop da néng, hd tro sinh vién co didu kién twong tac voi gido
vién va twong tac véi nhau nhiéu hon. Loai khéng gian nay
bao gom cac kiéu I&p hoc b tri chd ngdi ¢ dinh va Iop hoc
bé tri chd ngdi linh hoat theo yéu cau.[14]

a. Lop hoc bé tri chd ngdi cb dinh

Khéng gian nay thwong duoc thiét ké cho Iop hoc 40 -75
sinh vién. Ban ghé dwoc ké co dinh trén san phéng. Vi tri cta
giang vién dwgc phan biét ré & phia trén hodc trung tam cuda
1&p.

b. L&p hoc bé tri ché ngdi linh hoat

La khong gian duoc thiét k& cho 20-50 sinh vién. Dién
tich yéu cau cho méi chd ngdi 16n hon binh thwéng, dwoc
trang bi kiéu ban ghé di chuy&n dé& dang dé co thé bb tri I6p
hoc véi cac dinh dang khac nhau dap &ng sw da dang cla
cac phwong phap day hoc.

2.2. Khéng gian kiéu gidng dwong

Giang dwong la khdng gian cho nhirng I&p hoc qui md
I&n cé strc chira tlr 75 dén 300 sinh vién. Trwong hop dac
biét co thé thiét ké gidng duong dén 500 ché. Khong gian
nay phuc vu cho cac hoat dong nhw giang ly thuyét, thuyét
trinh, biéu dién...

2.3. Khéng gian héi thao

Pay La kiéu khdng gian dwgc thiét ké cho sinh vién 1am
viéc theo hinh thtrc trao ddi, thao luan nhom tir 8-25 nguoi,
c6 thé co hodc khéng c6 ngudi hwéng dan. Trong khong
gian nay thwéerng s dung loai ban ghé di chuyén thuan tién
va bb tri thanh vong khép kin cé thé 1a hinh tron hodc hinh
ch nhat tuy theo tinh chét ctia budi lam viéc.

2.4. Khéng gian lam viéc cdng tac

Khéng gian lam viéc kiéu cong tac v&i nhau clia mét
nhém sinh vién cung nghién clru, thwc hién mét van dé 1a
kiéu khong gian dang dén tré nén ndi tiéng va gianh duoc
nhiéu sw quan tam. Khang gian nay cung cap cac kiéu ngoi
doc dao, ban ghé duoc thiét ké tao sw thoai mai va linh hoat

6 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

Phong thuc hanh nghé thuat [16]

= 1 1
Phong thuc nghiém thiét ké [16]

Giang dudng [11][19]

Hinh 9. M6t s6 hinh anh vé khong gian thu'c hanh, thi nghiém

Hinh 10. Phong hoc k{ nang cham soc sirc khoe [14] Hinh 11. Phong hoc ky ndng thé thao [14]
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Hinh 12. Khong gian hoc nhap vai [14]

—

Bac thém [19]

TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

Sanh [19]
Hinh 13. M6t s6 kiéu khéng gian hoc tap khéng chinh thirc

8

c6 thé thay dbi cach sap xép mdt cach dé dang. Dién tich
yéu cAu cho méi chd ngdi Ién hon binh thuweng. Day 1a khong
gian duwoc trang bi cac cong cu gilp sinh vién cé kha nang
dwoc trai nghiém nhitng cdng nghé nghe nhin mai.
2.5. Khéng gian nghién ctru

Khéng gian nay la nhirng phong khép kin hoac hoac
nhirng khu virc str dung cho nghién ctru ca nhan cé slrc
chtva tr 2 - 12 sinh vién. N6 khong han ché vé& néi dung hay
phwong phap hoc va ciing khéng c6 thiét bi chuyén dung
2.6. Khéng gian Studio

Khoéng gian hoc kidu Studio cap nhat nhitng xu huwéng
hién tai nhw hoc theo nhém, hoc twong tac phu thudc truc
tiép vao internet va cac céng nghé khong day. Chd ngdi clia
sinh vién thuwdng dwoc b tri theo hinh thire ban tron dé tao
diéu kién cho viéc lam viéc nhém. Cac birc twdng duoc thiét
ké dé tr& thanh nhirng b& mat 1am viéc, man hinh may chiéu,
man hinh video dé trinh bay cac c6ng viéc clia sinh vién. Ban
gi4o vién thweong duoc bb tri & gitka phong voi cac thiét bi
diéu khién.
2.7. Khéng gian thi nghiém, thuc hanh

Khéng gian thi nghiém, thwc hanh Ia nhirng khdng gian
¢6 muc dich, yéu ciu vé trang thiét bi riéng biét cho sinh vién
tham gia, thtr nghiém, quan sat, thwc hanh trong cac linh virc
nghién ctru khac nhau. Khéng gian nay bao gém cac hinh
thre: thi nghiém khd, thi nghiém wét, nghé thuat, am nhac,
san xuét, thiét k&, ngoai ngi®, tin hoc, y hoc, bidu dién...
2.8. Khong gian hoc trong méi trurong mé phéng

~Day la loai khong gian hoc khd moi nhdm dao tao cac

kién thirc va ky nang ma trwdc day sinh vién dwoc trang bi
béng cach thwc tap tai cac co sé thuc té, nay da dwoc thuc
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KHOA HOC & CONG NGHE

Interior space organization in public buildings for visually impaired people — from humanity

to aesthetic values

Tom tat

Trong xa héi hién nay, ciing véi su phat
trién nhén thiic cia cdng dong, nhing
ngudi ¢6 hoan canh kho khén trong cudc
song dugc xa hdi quan tim nhiéu hon,
trong d6 ¢6 ngudi khiém thi. Bai viét tap
trung nghién citu phuong thiic dinh hudng
va di chuyén trong khdng gian clia ngui
khiém thi, tur d6 dé xuat mét so ggi y vé
gidi phap t6 chiic khong gian ndi thit céng
trinh cdng cdng cho ngudi khiém thi tiép
can st dung an toan va hiéu qua, vira dam
bao dugc cdng nang si dung va tham my
cho cong trinh.

Tir khda: nghé thudt khdng gian, néi that, cong
trinh céng cdng, ngui khiém thi, nhdn van,
tham my

Abstract

In present society, along with the development
of community awareness, disadvantaged
people in life are more socially concerned,
including people with visual impairment. The
paper focuses on the method of orientation and
movement in the space of visually impaired
people, thus make some proposals on interior
space organization in public buildings for
visually impaired people in safe and effective
use while ensuring other functions and
aesthetics of the buildings.

Keywords: space, interior, public buildings,
visually impaired people, humanity, aesthetics
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Nguyén Minh Kién

Tai Viét Nam hién nay, cac cong trinh cdng cong dang xay dwng va s dung hau
hét d&u thiéu cac phwong tién va trang thiét bi, cling nhw cac giai phap thiét ké dé
nguwoi khuyét tat tiép can st dung, day 1a rao can han ché ngwdi khuyét tat hoa nhap
cong ddng, phat huy nang luc va déng gép cho xa hdi. Ngay 10/7/1999, Tha twéng
Chinh pht ban hanh nghi dinh s6 55/1999/ND-CP, quy dinh chi tiét thi hanh mot sb
didu ctia Phap 1énh vé ngudi khuyét tat, trong dé cé quy dinh cac bod, nganh phai cé
ké hoach trién khai phap lénh trén. Thwc hién Phap Iénh vé& ngwdi khuyét tat va nghi
dinh cGia Chinh phd, nd&m 2002, B xay dwng da chinh thirc ban hanh Hé théng quy
chudn, tiéu chuan xay dwng. Day Ia hé théng cac van ban phap quy va huéng dan
vé ky thuat dam bao viéc thiét ké& xay dwng mai va cai tao cac cong trinh céng cong,
duwong va hé phd cho ngwdi khuyét tat co thé tiép can va st dung, ddng thoi 13 co
s& phap ly cho cac co quan chirc nang khi xem xét, thdm dinh cip phép cac dw an
dau tw xay dwng. Ngay 1/7/2004, luat xay dwng cling da chinh thirc c6 hiéu lwc thi
hanh, trong d6 tai Didu 52 ghi ré: “Déi v&i cac cong trinh cong cong, phai dam bao
thiét ké theo tiéu chuan cho ngudi khuyét tat”.

1. Khai niém vé khiém thij

Thuat ngtr “khiém thi” mé ta tinh trang thi lwc khéng thé diéu chinh bang kinh
thubc hay phau thuat, ngudi khiém thi (NKT) thudc nhém nhivng ngwei khuyét tat
giac quan. Cac nghién ctvu [8] chi ra rang NKT c¢é thé nhin thdy mét phan anh sang
trong khéng gian, tuy nhién ho gap rat nhiéu khé khan trong sinh hoat hang ngay.
Khiém thi do nhiéu nguyén nhan va mirc dd ciing khac nhau, mot sé NKT cé thé
hinh dung dwoc vat thé thdng qua ngudn sang va sw twong phan vé& mau séic, mot
sb khac khé nhin thdy nhitng vat ngay truéc mét, nhuwng cé thé nhin duwoc hai bén
ho&c nguwoc lai. Mot s trwéng hop bénh ly ¢é thé chi nhin dwoc 16m ddm tirng ving,
m6t s6 bénh Iy khdc anh hudng dén su nhan biét mau séc va khoang cach. Cling
¢6 nguoi gap khé khan khi gap anh nang chéi va mét sb6 ngudi khac thi khéng nhin
thay g| khi g&p anh sang yéu. Béi véi ngudi suy giam thi lwc hoan toan, khéng nhin
thy bt ky anh sang va vat thé trong khdng gian, ho dwa vao nhirng giac quan khac
nhw xtc giac, thinh gidc, khiru giac...dé xac dinh va di chuyén.

2. Dinh hwéng va van dong trong khéng gian ctia ngwoi khiém thi
2.1. Binh huéng trong khéng gian cta ngudi khiém thi

Mbi si vat, hién twong xung quanh ta déu dwoc boc 16 béi hang loat thudc tinh
bé ngoai nhw mau sic (xanh, dé...), kich thwdc (cao, thép...), trong lwgng (ndng,
nhe...), khéi lwgng (to, nhd, nhiéu, it...), tinh chét (néng, lanh, cay, déng...). Nhitng
thudc tinh dé lién hé véi con nguwdi la nho cam giac [6]. Nhw vay, cdm giac la hinh
thirc dAu tién ma qua d6 méi lien hé cia co thé véi méi trueng dwoc thiét 1ap. Noi
cach khac, cdm giac 1a mirc do phan anh tam ly dau tién va 1a hinh thérc dinh hwéng
dAu tién clGa con ngwoi trong thé gidi xung quanh [6]. NKT dinh hwéng trong khéng
gian qua cac cadm giac bén ngoai va cdm giac bén trong.

a. Cam giac bén ngoai

Thi gidc (cdm giac nhin): cdm giac nhin cho biét hinh thu, khéi lwgng, do sang,
d6 xa clia mau séc sw vat. N6 gity vai trd quan trong trong nhan thirc dinh hwéng cta
con ngwdi [6]. Tuy nhién, dbi véi NKT, cdm giac nhin con rat it kha n&ng ho&c khéng
con kha nang thu nhan théng tin d& dinh hwéng, trong mét sé trwdng hop, cdm giac
nhin con tao nén sy nhiéu loan théng tin d6i véi ngudi NKT. Mot s6 NKT co thé nhan
th&dy mau, tuy nhién han ché v& phan biét mau sic, mau vang dwoc NKT cam nhan
ré nhat. Chi mét sé it NKT co thé nhin thy moi vat thé trong khong gian, mot s NKT
khac c6 thé cdm nhan dwoc anh sang va bong dé cla vat thé. Sw twong phan cla
céc vat thé trong khong gian hd tro' cho dinh hwéng ctia NKT, gilp ho phan biét ré
rang va giam thiéu rai ro.
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Thinh giac (cdm giac nghe): d6i véi NKT, am thanh rét
quan trong trong dinh hwédng, am thanh dwgc chia lam hai
loai: &m thanh trwc tiép va am thanh gian tiép. NKT biét dwoc
can phong rong hay hep, cao hay thdp nhd phan xa am.
Ngoai ra ho cling dinh vi dwoc noi déng ngudi hay it ngudi,
trén dwong hay trong nha...

Khiru gidc (cdm giac ngli): khivu giac hd tro NKT dinh
vi trong khéng gian, giup ho phan biét dwgc khdng gian nhw
nha hang, quan ca phé...théng qua mui vi dac trwng.

Mac giac (cam giac da): cdm giac da ciing rat quan trong
cho NKT dinh huéng, ho cé thé biét dwoc khong gian trong
nha va ngoai tr¢i do sy chénh léch vé nhiét d6. Da mat, da
tay, da nguwdi cho NKT biét hwéng gié, dang di chuyén & noi
trdng trai hay bi che khuét, di theo hwéng nam hay hwéng
béc, vi du dang di trén dwéng vao budi chidu, nang roi phia
bén tay phai chirng t& dang di chuyén v& hwéng nam, néu
roi phia trwéc mat thi dang di vé huéng tay, néu roi phia sau
lwng & dang di vé hwdng déng. Khi di vao phong hep tran
thap, da mat NKT cadm thay ndng, néng, nguoc lai khi vao
phong réng, trdn cao cdm thay thoang mat, d& chju. Cam
giac nay bao gébm sw phan biét xtc giac bang tay hodc chan,
vi du NKT chan khéng di dép hodc gidy c6 thé phan biét
dwoc dwdng dat, dwdng lat gach. ..

b. Cam giac bén trong

Cam giac van dong: cdm giac nay giup NKT hinh dung
khai quat khéng gian, vi du ho c6 thé biét dwoc khodng cach
quéng dwong di thong qua cdm giac cla tirng buéc chan.

Cam giac thang bdng: cdm giac nay giup NKT biét dwoc
vi tri ctia ho trong khéng gian nhuw trén déc, trén thuyén hodc
dang di trén cau thang.

Ngoa| ra con mot sb cac giac quan khac nhw vi giac (cdm
giac ném), cdm gidc co thé (cdm giac déi, no) khdng phuc vu
cho dinh hwéng ctia NKT trong khéng gian nén khéng dé cap
trong pham vi nghién ctru.

2.2. Di chuyén trong khéng gian cta ngudi khiém thj

D& di chuyén duoc trong khdng gian mét cach an toan,
NKT phai phdi hop cac giac quan con lai, trong d6 bao gém
cé giac quan thj giac. Phwong phap xac dinh am thanh truc
tiép, am thanh gian tiép, am thanh doi bén trong va ngoai
khong gian. Ngoai ra, NKT con dwa vao cac tin hiéu nhw mui
vi, mau sic dic biét d& dinh huéng va di chuyén. Trén thé
gi®i, nhitng tién bd nhanh chéng clia cong nghé nhw cong
nghé dinh vi GPS da hd tro tich cwc cho NKT dinh huéng.
Tuy nhién, tai Viét Nam hién nay, do diéu kién khach quan
va chd quan nén nhirng hd tro' vé cong nghé cho NKT chuwa
dwoc phat trién. Phan lon NKT van di chuyén theo cac
phwong thire truyén théng.

a. Thiét 1ap ban dd ghi nhé dé di chuyén

Ban dd ghi nh¢ 1a sy tich Iy théng tin ¢ tinh én dinh
trong qué trinh di chuy&n tao thanh cadm giac di chuyén.
Trong khéng gian, NKT sé& quan tam t&i cac chi tiét dé dinh
hwéng, cu thé NKT phu thudc vao nhirng chi tiét gan gii nhat
va ghi nhé théng tin dé téi dwoc nhivng vi tri can thiét théng
qua viéc hinh thanh ban db ghi nhé. Ban db ghi nhé c6 thé
dwoc khai quat don gidn nhw sau [8]:

Ban dd ghi nhé = chd y va ghi nhé + cdm nhan clia cac
giac quan con lai

Vi duy, 1an dau tién khi tiép can khong gian, NKT di khoang
mudi buwdc chan, ré phai 1a téi vi tri can thiét. Cac 1an sau,
trinh tw dwoc ghi nhé, ho sé di chuyén theo cam giac budc
chan, di mwoi bwdc, ré phai ma khéng can mat thoi gian dé

xac dinh vi tri. Mot vi du khac, khi bwdc [én cau thang, NKT
c6 th& cdm nhan dwoc nhé cdm giac thdng béng, ho sé ghi
nhé sé bac, khodng cach ctia bwdc chan nang 1&n nhd cadm
giac van dong cho ho biét bac ciu thang cao bao nhiéu so
v&i méat san. Khi tao ra nhirtng dic trweng mang tinh én dinh
cho khéng gian nhw &m thanh, mui vi, nhiét dd, mau séc gidap
NKT nhan biét va ghi nhé théng tin, d& dang thiét 1ap ban d6
ghi nhé dé dinh hwéng va di chuyén.

b. Str dung gay dé di chuyén

T 1au NKT da biét dung thanh tre, thanh g6 dai dé do
dwdrng, dén nay cay gay van la dung cu quan trong phuc vu
cho viéc di chuyén va 1a d&c trwng giip ngudi khac nhan ra
NKT. Tuy nhién, cay gay con nhiém vy I&n hon, d6 la NKT st
dung cay gay nhw mét canh tay néi dai hon la viéc st dung
dé do dwdng, khi cay gay cham mét vat, ho c6 thé (théng qua
cam giac truyén tay) biét dworc tinh chét vat dung 1a gb, kim
loai, nhya, tham. Déi véi phan Ién NKT, ho xem cay gay la
ddi mét ctia minh.

c. Cac phuwong thire di chuyén khac

Ngoai hai phuong thirc di chuyén nhuw thiét 1ap ban d6
tri nhé va dung gay, NKT con di chuyén nhd sw hd tro khac
nhw ngwdi dan dwdng hodc ché dan dwdng tai cac noi co
dia hinh phrc tap va &n chra nhiéu rdi ro nhw séng, subi...
déc tron trwot...Ngoai ra, NKT con trwot tay 1én bé mat cla
vat thé canh co thé d& di chuyén, phwong thire nay duoc st
dung khi di canh mét birc twdng, st dung tay vin cau thang.

3. Giai phap té chirc khong gian noi that cong trinh
cong cong cho ngwéi khiém thij tiép can str dung

Céng trinh céng céng ngay cang phat trién v&i nhiéu
loai hinh, tir nhitng loai hinh co ban ban dau nhw dinh lang,
cho, dwérng phé, quang treong...t¢i cac loai hinh khong gian
cong cdng cla xu hwéng doé thi hién dai nhw: nha hat, nha
thi d4u, cong vién, trung tdm mua sé&m, khu vic di dao, vwdn
hoa...Su thay ddi vé& cAu tric vin héa va 16 sdng tao nén
céc hinh thai mai vé khéng gian céng cong, phong pht va da
dang hon, nhdm dap ng nhu ciu thiét yéu cta xa hoi. bé
dam bao sy hai hoa trong khong gian céng trinh cong cong,
can hwdng téi sw can bang lgi ich, thiét 1ap nhivng gia tri van
minh, mang tinh gido duc va phat trién céng déng.

Thiét ké va td chirc khong gian ndi that 13 sw két hop cla
cac yéu té nhw sdp d&t db, anh sang, mau sac, chét liéu,
c6ng nghé...dé tao nén madt sdn phdm phuc vu cho muc dich
str dung clia con ngudi, ddm bdo dwoc hai hoa ca vé cong
nang va thdm my. Giai phap bé tri mat béng ndi that phai don
gian va hop ly, cac khu vie dich vu thiét yéu nhw nha vé sinh,
thang may, cau thang nén t& hop lai gan nhau d& NKT c6 thé
dé dang tiép can va s dung [7]. DOi v&i nha vé sinh, thiét bi
vé sinh c6 mau twong phan v&i mau san hodc twong, thdng
thworng sé stv dung mau san va tweng sdm méau, st dung
gach khdong gay tron truo’t khong c6 dé béng. Cau thang
can ré rang mat bac va cb bac, néu mat bac cé mau sam thi
cb bac mau sang va nguoc lai, trong trwéng hop co thé tao
dwoc sy hai hdoa vé& mat thdm my trong khéng gian, wu tién
str dung c&p mau mau den va vang (xem hinh 1).

Trong céac cong trinh d&u cé hé théng cot chiu luc, didu
nay co thé gay can tré cho lwu thdng, vi vay trong qua trinh
t6 chirc khong gian ndi that cho NKT can cé cac yéu tb trang
tri dac biét @& NKT c6 thé nhan biét rd hodc xem vi tri d6
nhw 14 ddu méc dé thiét 1ap ban dd ghi nhé khi di chuyén.
B6i voi cong trinh céng cong, khong gian khu vuc 1€ tan hét
strc quan trong, glal phap x ly cac vj tri glao théng nhw cau
thang, thang may can phai ré rang. C6 thé hé tro ban dd néi
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(tactile/ visual map) va bién chi dan chi braille tai vi tri 16i
vao. Quay 18 tan dwoc thiét ké mau sic twong phan véi san
va vach phia sau dé& dé& nhan biét, tuy nhién phai dam bao
hai hda véi tdng thé khong gian dé dam bao gia tri nghé thuat
cho céng trinh.

Hanh lang 1a hé théng giao thong két nédi theo chiéu
ngang cac phan khu chirc nang trong cong trinh, hanh lang
dai va réng thuwdng gay kho khan cho NKT dinh hwéng va di
chuyén. Néu hanh lang dai, cAu tric khéng gian phirc tap,
nén cé giai phap thiét 1ap cac ray dinh hwéng doc theo hanh
lang. Ngoai ra, viéc st dung da dang cac chét liéu lat san
khac nhau cé thé cung cAp thém théng tin hivu ich cho NKT
dinh hwéng va di chuyén. Nhin chung, hanh lang nén ngén
nhét c6 thé dé dé dang cho NKT sir dung, cAn cé nhirng diém
méc dé ho c6 thé dinh vi dwoc trong khdng gian, cé thé mot
hodc nhiéu goi y thdng tin nhw thay ddi mau séc, chét liéu,
am thanh, mui vi, nhiét d6. Phan chan tuwdng can duoc trang
tri rd rang, twong phan véi mau ctia nén hanh lang, gitp NKT
phan biét dwoc diém giéi han.(xem anh 3.2).

B& mét san cong trinh thwong cé bé mét nhén béng, la
nguyén nhan gay chéi l6a tlr ctra s6 hodc bong dén. Ngoai
ra, b& mat san nhw vay thuwdng tao &nh clia cac db vat, gay
hdn loan thi giac va gay kho khan rat nhidu cho NKT dinh
hwéng [7]. Trong trwong hop st dung san gach béng trong
khéng gian réng nén cé hé théng dwéng dinh hwéng danh
cho NKT, st dung gach lat m&, mau twong phan véi mau

san, mau den trén nén san mau sang la vi du, ddng thoi la
yéu tb trang tri tao diém nhén trong khéng gian.

Trong mot s trwdng hop, cd thé si dung tAm lat cam
giac (tactile paving) (xem anh 3.3). B& mat san hoan thién
nén twong phan véi mau tweng d& NKT cé thé cam nhan
gi&i han khéng gian dé dang, trong truéng hop mat san va
twdng c6 mau sac gan giébng nhau thi cin phai c6 diém chan
tworng sdm mau dé phan biét. Trong khéng gian cé dién tich
réng nén phan chia bang cac vat liéu nhw tAm Iat cdm giac
ho#c cac vat liéu khac nhau vé bé mét, két hop cac dac tinh
tréi ngwoc nhau cla vat liéu nhw gach va tham, cao su va
da lat giap NKT c6 thé phan biét dwoc khong gian qua cam
giac chan di ho&c tin hiéu thu dwoc khi cham gay dan dwong.
Céc chét liéu nhw thdm trai san véi nhiéu hoa van, gach hoa
nhiéu mau cé thé gay réi loan thi giac cho NKT.

Hé théng clra va clra sé kinh thwong la nguyén nhan
gay chéi sang, nhéat la clra sd hwdng Tay-Nam hodc huwéng
DPoéng, day la nguyén nhan gay réi loan dinh huéng dbi voi
NKT, cé thé xt¥ ly bang hé thdng rém hoac st dung phim dan
kinh mé. Canh ctra sb khdng nén mé vé phia hanh lang hoéc
khu vwe lwu théng vi s& gay can tré hodc 1a méi nguy hidm
tiém tang khi di chuy&n déi véi NKT [7]. Ctra kinh hay ctra
sb kinh can co6 nhitng canh bao cho NKT béng nhirng yéu tb
trang tri ho&c théng tin tin hiéu, chat liéu st dung cho muc
dich canh bao khong trong sudt hodc xuy&n sang, mau phai
twong phan véi khong gian chung. Ctra ra vao phai dwgc
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thiét ké d& d& dang nhan ra va phan biét rd véi méi trwong
xung quanh, mau clra twong phan véi nén, tay ndm twong
phan v&i mau clra (xem anh 3.4). Twong khdng nén s dung
son cé dd béng cao, khuyén nghj nén str dung son mau nhat
cho ca twong va tran, lam tang cwéng phan xa anh sang,
ddng thoi tao ra méi trwdng anh sang ddng déu. Khoéng p
cac loai da séi hay chét liéu sic canh 1&n bé mat vi NKT cé
thé truot tay doc theo tuwdng dé& di chuy&n. Mot s chét liéu
san co thé dwoc st dung cho NKT dinh hwéng va thiét lap
ban dd ghi nhé, tuy nhién cin can nhac dé tranh tén thwong
khi cham tay vao. S dung gwong &p twdng cé thé tiém an
nguy co cho NKT, vi gwong sé tao ra khéng gian ao gay réi
loan thj giac. Vach kinh ciing nhw vay, tuy nhién NKT khéng
nhan ra do kinh trong suét hon 1a méi nguy hiém vé sy phan
chiéu, tai nhirng noi nhw vay can co yéu tb trang tri canh bao
tai vi tri ngang tAm maét.

Anh sang 1a mét trong nhitng yéu té quan trong ctia noi
that. Anh sang 1a nhan té anh hwéng truc tiép téi ngudi st
dung, cho biét hinh khéi va mau séc trong khong gian. Thi
giac phu thudc chi yéu vao anh sang [4], ngwdi cang nhiéu
tudi thi nhu ciu vé anh sang cang nhidu do kha néng tiép
nhan va phan biét thi giac kém di [4]. NKT can lwong anh
sang gap déi so v&i ngudi binh thwdng, mac du trong nhigu
trwng hop, anh sang qué nhiéu 1a nguyén nhan gay choi
dan dén réi loan thj giac cho NKT, vi vay can c6 giai phap han
ché hoadc st dung mot cach hiéu qua dé anh sang trai déu
khap khéng gian. Yéu cdu ddm bao anh sang phu hop tai tat
cé céc vi tri trong khong gian khong chi la yéu té bat budc dbi
v&i ngudi thiét ké ma con I1a nguyén tic co ban dé ngudi st
dung c6 thé hoat dong dwoc trong khéng gian noi that. Anh
sang phu hgp khéng chi gitip NKT nhin rd hon ma con tao
khong gian an toan cho tat cd moi ngudi. Ngoai ra, bong dé
cla cac thiét bi bat ngudn tlr anh sang tw nhién hodc anh
sang nhan tao lam ting 3o giac, bong dd cé thé che khuét

nhirng vat gay nguy hidm tiém tang nhw dd néi that hodc cau
trdc cong trinh, vi vay can c6 nhirng giai phap hop ly.

Mau séc ciing 1a yéu tb rat quan trong trong khong gian
noi that, khong chi gidi quyét van d& co ban cha thAm my,
ma con cé chirc ndng st dung d& dam bao t6i wu héa cong
nang, thiét 1ap bd cuc hai hoa trong khéng gian, két hop cac
yéu td ndi that gay cam giac tét cho ngwoi st dung. Dé dat
dwoc yéu cau nay, nhiém vu cla cac chuyén gia ndi that 1a
phai tao nén bau khong khi hai hoa vé mau séc theo quan
didm hoi hoa, ¢ chi y dén cac yéu ciu vé tam-sinh ly con
ngwoi [4]. Thanh phan lién quan téi bd cuc mau séc bao
gdm cac két chu xay dwng, thiét bi, dd noi that, bién bao
va bién chi dan. Mau sic va dd twong phan cla mau sic
la nhitng diém can lwu y khi thiét k& khong gian cho NKT
tiép can s dung. Tranh phéi mau qua loe loet gay réi loan
thi giac, ma phai dwa trén gam mau va dé dam nhat phu
hop. Béi véi NKT, mau sic twong phan gitip ho phan biét
ré rang cac ddi twong trong khéng gian [7]. Mét sé trudng
hop khi k&t hop mau khéng hop Iy sé& gay khoé khan cho NKT
nhw cac cap mau dé/den, vang/xam, vang/trdng, xanh lam/
xanh & cay, den/tim, dd/xanh 14 cay [8]. Bi&n chi dan ciing |a
yéu t6 khong thé thiéu trong khong gian ndi that cong trinh
cbng cdng, cang quan trong hon dbi véi NKT, d6 1a phwong
thirc d& xac dinh vi tri va dinh hwéng. MAu sac bién chi dan
phai twong phan véi mau nén tai vi tri treo [7][8]. Mau cla
ch twong phan véi mau nén cla bién, trong truéng hop
ndi dung chi dan va mau bién chi dan khéong thé thay déi,
chi¥ can cé dudng vién twong phan véi bién chi dan, dwéeng
vién chiém 10% dd réng cla chi [7]. Bién chi dan dwoc dat
tai cac vi tri khéng bi can tré hodc bj tranh chap véi cac dbi
twong trang tri khac va nén duwoc dét tai noi cé ngudn sang
tw nhién hodc ngudn sang nhan tao. M6t sé NKT mu mau khé
phan biét mdt s mau nhw dd va xanh I cay, thudng dwoc
nhin nhw mau xam [8], vi vay can can nhéc khi str dung. Su
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phdi mau khéng hiéu qua lam gidm di sw ré nét, vi du nhw
két hop gitva mau hdng va xanh |a dam, dé va tim, trang va
xam nhat, tim nhat va héng [8]. Mét yéu t& niva, khac voi
cach t6 chirc khéng gian néi that théng thudng, khi té chire
khong gian cho NKT tiép can, cac nha thiét ké& noi that, kién
tric sw can quan tam t&i yéu t am thanh va mui vi, day la co
s& dinh hwdng va di chuyén ctia NKT. Am thanh giup NKT
hinh dung théng tin vé khéng gian ho dang tiép can, vi du,
khi di chuyén vao trong clra hang hodc siéu thi, am thanh déc
trwng clia may dém tién giup NKT biét dwoc quay thanh toan,
ddng thei 1a co sé thiét 1ap ban dd ghi nhé dé dinh hwéng va
di chuyén. Mét s& khéng gian cé mui vi ddc trwng nhw quan
ca phé, quay ban banh my...la thong tin hitu ich gip NKT
dinh vi dwoc trong khéng gian. Giai phap thiét ké trn thap &
murc t6i thidu gitp NKT cdm nhan khéng gian dé& hon nhér am
thanh phan xa va khéng c6 4m vong gay nhiéu loan théng tin.
C6 thé thiét ké& trAn da dang vé cao dd theo tirng khong gian
ciing la co s& d& NKT phan biét dwoc cac khong gian do do
vang vong clia am khac nhau. Viéc st dung sap thom cé mui
vi d&c trwng cho tirng khong gian 1a goi y hidéu qua dé cac nha
thiét k& t6 chirc khdng gian cho NKT tiép can. Ngoai ra, s
chuyén dong clia khong khi hay sw thay ddi v& nhiét d6 ciing
la théng tin gitp NKT dinh hwéng va di chuyé&n. St dung didu
hoa hay céach xt ly khéng gian dé ludng gié di qua la nhirng
yéu t6 giip NKT tiép can khoéng gian mét cach dé dang hon.

Ngoai viéc té chirc khéng gian hop Iy cho NKT tiép can,
dam bao hai hoa gia tri str dung va gia tri thAm my, viéc thiét
ké san ph&m noi that ciing hét strc quan trong. San phadm noi
that khong phl son c6 dé béng cao vi anh sang co thé khuc
xa lam sai léch hinh anh, han ché sir dung cac chét liéu co
thé& gay rdi loan thj giac nhw chét liéu inox. Thong thudng dé
dam bao cho san pham cé bé méat khong tao do chéi khi anh
sang chiéu vao va khéng gay hiéu rng béng gwong, nén st
dung son PU m& 50% déi véi chét liéu gb tw nhién, verneer
hodc son Nikko m& véi chét liéu MDF, HDF. Chét lieu MFC
hoan thién bé mat can lwa chon mau khéng c6 dé béng cao.
MA3u sic san pham nai that phu thudc rat nhidu vao téng thé
khoéng gian, néu mau séc cla san phdm khéng ré rang véi
khong gian sé gay kho khan cho NKT xac dinh, vi vay doi héi
nhirng giai phap khéo 1éo va tinh té clia ngu i thiét k&. NKT
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Hé thong thong tin dia ly — giai phap quan ly khong gian kién tric canh quan

Tom tat

(6ng tac quan ly khdng gian kién tric cdnh quan tai
cac dd thi 6 Viét Nam con gap nhiéu bat cap va chua
dat hiéu qua nhu mong mudn. Mét trong nhiing
nguyén nhan la do trong qua trinh quy hoach va
thiét ké do thi, cac cap chinh quyén chua iing dung
cong cu ho trg quan Iy hién dai. Bé dit liéu GIS vé
khang gian kién tric canh quan bao gom cac thng
tin vé khéng gian, thudc tinh cia cac déi tugng dd
thi, cac tiéu chuan trong cac quy dinh, quy ché dé
quan ly khdng gian kién tric canh quan la ngudn
théng tin quan trong ddi véi cacnha quan ly. GIS la
cong cu hé trg hiiu hiéu cho cac nha lanh dao, cac
cap chinh quyén trong viéc thu thap, truy vin cac
théng tin trong bé co s& dif liéu GIS dé ra cac quyét
dinh, chinh sach trong linh vuc quan ly ¢6 hiéu qua
cao. Bai bao nay gidi thiéu vé hé théng thong tin
dia ly (GIS), ting dung GIS trong quan ly khdng gian
kién tric canh quan nham ho trg cdc nha quan ly
tiép can voi cach quan ly hién dai va hiéu qua.

Tir khoa: khdng gian kién tric canh quan, quan Iy, GIS

Abstract

The spatial management of landscape architecture in
urban areas of Vietnam is still inadequate and not as
effective as expected. One of the main reasons is that

in the process of planning, urban design the authorities
have not applied supportive tools. GIS data of spaces
landscape architecture include information of spatial

and attribute characteristics of urban objects, rules and
regulations for space architecture landscape management
which is very important for managers. GIS is an effective
tool to support leaders and administrators in collection
and query information from database to make effective
policy decisions. This article introduces the GIS and how to
apply GIS in space architecture landscape management,
which gives managers access to modern and effective
management.

Keywords: landscape-architectural space,
management, GIS
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1. Geographic Information Systems (GIS)

A geographic information system (GIS) is a system designed to capture,
store, manipulate, analyze, manage, and present all types of geographical
data. GIS can be used as tool in both problem solving and decision making
processes, as well as for visualization of data in a spatial environment.
Geospatial data can be analyzed to determine, the location of features and
relationships to other features, where the most and/or least of some feature
exists, the density of features in a given space, what is happening inside an
area of interest, what is happening nearby some feature or phenomenon,
and how a specific area has changed over time. Benefits of using GIS in local
government include the following: Increase efficiency, save time, generate
revenue, provide decision support, improve accuracy, manage resources,
automate tasks, save money, increase access to government, enhance public
participation and promote greater collaboration among public agencies [1].

» Components of GIS

a) Hardware is Computer on which GIS software runs. Some of the
hardware components are: Motherboard, Hard driver, processor, graphics
card, printer and so on. These all component function together to run GIS
software smoothly.

b) Software which provide tools to run and edit spatial information. It
helps to query, edit, run and display GIS data. It uses RDBMS (Relational
Database Management System) to store the data.

- People are user of Geographic Information System. They run the GIS
software. The people are main component for the successful GIS.

c) The most important and expensive component of the Geographic
Information System is data which is generally known as fuel for GIS. The
basic data type in a GIS reflects traditional data found on a map. Accordingly,
GIS technology utilizes two basic types of data:

+ Spatial data describes the absolute and relative location of geographic
features. Traditionally spatial data has been stored and presented in the form
of a map. Three basic types of spatial data models have evolved for storing
geographic data digitally. These are referred to as: vector, raster, and image.

+ Attribute data describes the absolute and relative location of geographic
features. A separate data model is used to store and maintain attribute data
for GIS software.

d) Internet refers to both the computer, and social network. Both of these
networks assist in the dissemination of data. Where the dissemination of data
is through transferring of data sets or collaboration, sharing the data from
a GIS is a very common and useful operation. Additionally, these networks
allow for the display of information in the form of web maps, web applications,
or even paper maps using our social network.

e) Procedures include how the data will be retrieved, input into the
system, stored, managed, transformed, analyzed, and finally presented in a
final output. The ability of a GIS to perform spatial analysis and answer these
questions is what differentiates this type of system from any other information
systems.The transformation processes includes such tasks as adjusting the
coordinate system, setting a projection, correcting any digitized errors in a
data set, and converting data from vector to raster or raster to vector.

 Functions of GIS

a) Data Capture: Data used in GIS often come from many types, and are
stored in different ways. A GIS provides tools and a method for the integration
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Figl. Components of GIS

of different data into a format to be compared and analysed.
Data sources are mainly obtained from manual digitization
and scanning of aerial photographs, paper maps, and existing
digital data sets. Remote-sensing satellite imagery and GPS
are promising data input sources for GIS.

b) Database Management and Update: After data are
collected and integrated, the GIS must provide facilities, which
can store and maintain data. Effective data management
has many definitions but should include all of the following
aspects: data security, data integrity, and data storage and
retrieval, and data maintenance abilities.

c) Analysis data: Data integration and conversion are
only a part of the input phase of GIS. What is required
next is the ability to interpret and to analyze the collected
information quantitatively and qualitatively. For example,
satellite image can assist an agricultural scientist to project
crop yield per hectare for a particular region. For the same
region, the scientist also has the rainfall data for the past six
months collected through weather station observations. The
scientists also have a map of the soils for the region which
shows fertility and suitability for agriculture. These point data
can be interpolated and what you get is a thematic map
showing isohyets or contour lines of rainfall [2].

d) Presenting Results: One of the most exciting aspects
of GIS technology is the variety of different ways in which the
information can be presented once it has been processed by
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GIS. Traditional methods of tabulating and graphing data can
be supplemented by maps and three dimensional images.
Visual communication is one of the most fascinating aspects
of GIS technology and is available in a diverse range of
output options.

e) Data Capture an Introduction: The functionality of
GIS relies on the quality of data available, which, in most
developing countries, is either redundant or inaccurate.
Although GIS are being used widely, effective and efficient
means of data collection have yet to be systematically
established. The true value of GIS can only be realized if the
proper tools to collect spatial data and integrate them with
attribute data are available.

GIS is designed as a data system for managing spatial
data. It has many applications in urban development such
as urban planning, urban management, architecture,
construction [3]... In these areas, GIS acts as a supporting
tool for decision-making for management and users.

2. Spatial management of landscape architecture

Landscape architecture has its origins in ancient times,
originating from the architecture of a small garden, the garden
of a worship house, from the IV century BC, undergoing the
development of the garden (park) has become an organic
part of the city planning structure, the landscape architecture
is also recognized more extensively, not only as a simple
garden that turns into more complex form (multipurpose park)
and integrates more fields [4].

Later, landscape architecture was identified as a more
integrated, useful for a city. Landscape architecture is an
integrated science, involving many different disciplines
(spatial planning, technical infrastructure planning, building
architecture, sculpture, painting, etc.). To address the issues
of organizing leisure-recreation environments, establishing
and improving the environment, protecting the environment,
organizing architectural arts [5].

Management of spaces landscape architecture is a basic
content of urban construction management in particular and
urban management activities in general[6]. In the era of
globalization, the morphology of urban is paid more attention,
how urban space is characterized, the “living space” or the
control of urban development. Most of countries are awared
and have legal corridors to control the development process
with laws, standards and standards; through planning
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Fig2. GIS in spatial management of landscape architecture
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schemes at all levels such as territorial planning, structural
plans.

The management of urban space, architecture and
landscapes must comply with urban planning, urban
design and urban planning and architectural management
regulations. For urban areas and streets with no detailed
plannings, urban designs or regulations on management
of urban planning and architecture, the activities in
managenment must follow regulation of competent state
agencies as follow [7]:

a) For urban space: The overall space and specific
spaces in urban areas are managed according to urban
planning project, urban designs and architectural planning
management regulations approved by competent authorities.

b) For urban landscape: The urban administration directly
manages the construction, renovation, embellishment of
architectural works, underground works, urban utilities,
etc. To ensure the sustainable development of the natural
environment.

c) For urban architecture: The construction and renovation
of technical infrastructure must be suitable with the approved
urban plan and urban design, comply with the construction
permit and the provisions in the regulation management
planning, architecture of the local.

In Vietnam, the management of space landscape
architecture has been paid attention and concretized in the
legal documents to serve as an effective tool for managers.
However, there are still many inadequacies in management
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and lack of modern management tools, not updating the
information on spaces landscape architecture.

3. Using GIS in spatial management of landscape
architecture

The application of GIS in space architect landscape
management is very necessary, providing a new management
solution that approach to support for different levels of
government.

All requirements, criteria and standards set by goverment
will be incorporated into the GIS database of spaces
landscape architecture. Attribute data will be connected
to spatial data in urban areas that the authorities want to
manage.

To set up data system, spatial analys, GIS products for
management of spaces landscape architecture is shown in
the following diagram:

A Geographic Information System (GIS Software) is
designed to store, retrieve, manage, display, and analyze
all types of geographic and spatial data. GIS software lets
you produce maps and other graphic displays of geographic
information for analysis and presentation. Arcmap is the
best GIS software and it is choosed to management space
architect landscape in this paper.

Database of space architect landscape including spatial
data and attribute data

Spatial data including:

+ Background data for reference frame for database:
administration (District boundaries of communes and

+ Topographic (elevation, contour, location...)

+ Hydro (rivers, streams, canals, lakes, etc.)

+ Traffic system (roads, railways, dykes, bridges, ferries..)
Attributre data including:

+ Information about characters of bulding, land use rights

+ Legal documents on management of space landscape
architectural

+ Construction regulations
+ Space landscape architectural regulation

GIS database provides information on the spaces
landscape architecture of the urban object (such as houses,
trees, streets, etc.). GIS allows the integration and analysis of
many layers of information on spaces landscape architecture
based on the database has been built. The information about
the landscape architecture of the objects in the database as
the characteristics of the house (plot number, name of the
building, number of floors, type of land, owner name, building
materials, height allowed.....) in a stress will be displayed

when we query (Figure 3). The house in the picture is owned
is Department of Construction, use long lasting, yellow color,
the area of the first floor is 641.3km? and other information is
displayed to provide the user GIS.

Information about trees is also built into the database
of spaces landscape architecture, such as tree type, tree
height, years, number of trees, tree place, and number house
on front of the house...)

For the management according to regulations of the
administration, GIS updates the standards and criteria of the
regulation to provide managers information. In Figure 5, the
house of Mr. Dinh Van Thanh with information about type,
area, and density of construction..., managers can compare
with the regulations of the authorities in the environment GIS.
It can be seen that the house has a construction density
(100) higher than the allowable building density (70-90), four
floors is suitable with the number of floors allowed from 3-5
floors. This information provides positive support for urban
managers in general and specifically for space landscape
architectural management [5].

Conclusion:

GIS is a useful solution for the management of spaces
landscape architecture. Providing spatial information,
images, landscape architectural attributes of the objects to
be managed. Information about the attribute of urban objects
displayed as images, tables help managers visualize more
clearly. Therefore, authorities should put GIS technology into
management to modernize management technology./.
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Xac dinh hé sé6 stickhang cho mét sé phuong phap dubao
suic chiu tai trong nén ctia coc
Determination of the resistant coefficient for some predicting methods of the pile compressive

capacity

Tom tat

Trong bai bao nay, chiing tdi trinh bay
vé viéc xac dinh hé sé stic khang cho
cac phuong phap du bao suic chiu tai
ctia coc, tir d6 lam co s¢ dé xac dinh
hé s6 an toan trong cac phuong phap
nay.

Tir khoa: Hé so'stic khdng, phuong phdp
LRFD, stic chiu tdi trong ctia coc

Abstract

In this paper, we present the
determination of the resistant coefficient
for some predicting methods of the

pile compressive capacity which is
fundamental to detemine the safety
coefficient of these methods.

Keywords: resistant coefficient, LRFD
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Lé Manh Cudng

1. M& dau

Viéc dy bao stre chiu tai ctia coc ¢é vai tro rat quan trong trong viéc tinh toan méng
coc. Mt khac, co s& di liéu thi tai trong doc truc clia coc hién nay tai Viét Nam la rat
I&n nén ta cé thé st dung dé danh gia tinh ding dén cla cac biéu thirc tinh toan strc
chiu tai dirng clia coc theo chi s SPT trong tiéu chuén thiét k& hién hanh. Phwong phap
tai trong va strc khang hién nay da bat dau dwoc ap dung va cho thdy sy phi hop hon
so v&i phwong phéap hé sé an toan. Do vay viéc nghién clu cac xac dinh hé sb stc
khang la can thiét
2. Co’ s& khoa hoc viéc xac dinh hé sé strc khang
2.1. Xéac dinh strc chiju tai (SCT) tee thi nghiém nén tinh

2.1.1. Theo TCVN 9393:2012

Trén dwéng cong quan hé lwc-chuyén vi, stre chiu tai gidi han

Q < Qa” = & = _Qu/t

FS FS

14 tai trong quy wéc (rng v&i chuyén vi gidi han quy wéc S,,.

Strc chiu tai gi¢i han dwgc xac dinh dya trén dang dwong cong quan hé Il_fc-chuyén
vi S=f(P), logS=f(logP), trong nhiéu trw&ng hop can két hop véi cac duwdng cong khac
nhw S=f(logt), P=f(S/logt), strc chiu tai gi¢i han dwoc xac dinh tuy thuéc vao hinh dang
dwéng cong quan hé lwe-chuyén vi [3]

2.1.2. Phwong phap Davisson

Phuwong phap Davisson (1972) [10] 1& mét trong nhirng phwong phap phd bién dung
dé xac dinh strc chiu tai ctia coc tir thi nghiém nén tinh. Phwong phap nay ké dén bién
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Hinh 3. a. HAm méat d xac suat phan bd chuan cua tai trong va sirc khang
b. Dinh nghia chi sé dd tin cdy ddi véi phan bd log chuan R va Q

Bang 1. Sirc chiu tai gidi han cua coc theo thi nghiém
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Hinh 4. a) Chi s6 do tin cay doi véi phucng phap Meyerhof SPT
b) Hé s6 sirc khang do6i véi phucng phap Meyerhof SPT

dang dan hdi cia coc khi chiu nén, chuyén vi twong déi gitra
thanh coc va dat nén 1a 0.15inch dé huy dong toan b strc
khang thanh va chuyén vi mii coc béng 1/120 dwdng kinh
clia coc dé huy dong toan bd strc khang mii coc. Chuyén
vi gigi han cua dinh coc twong tng v&i strc chiju tai clia coc
dwoc xac dinh theo biéu thirc sau:
D PRPL
S, =0.004L, + —+—*—
120 EA (1.1)

trong do: S, la chuyén vi gi&i han dinh coc; P, 1a strc chiu
tai cla coc; D la dwong kinh clia coc; A la dién tich mat cat
ngang cta coc; E 1a mé dun dan hdi cta vat liéu lam coc;

Strc chiu tai cla coc xac dinh theo Davisson dwgrc trinh
bay trong hinh 1.

2.1.3. Phwong phap Chin

Coc thi nghiém c6 th& khdng dwoc nén dén khi coc bi pha
hoai ma thwérng chi nén t6i mic tai trong béng 200% strc
chiu tai theo thiét ké. Do vay, phwong phap Chin [7] dwoc st
dung dé ngoai suy strc chiu tai clia coc khi coc khong dwoc
thi nghiém dén tai trong pha hoai. Bwéng cong lwc-chuyén vi
c6 thé xap xi theo dwdng cong hyperbol nhw hinh 2.

Quan hé lwc-chuyén vi cia coc dwoc xap xi bdng biéu
thire:

p-_>

a+bS (1_2)
Biéu thire trén dwoc viét lai nhw sau:
p_ 1

a.b

S (1.3)

Khi chuyén vi t6i vé cling, P dat t&i gia tri P,=1/b, khi

chuyén vi tién t&i 0, dd déc cha dwdng cong xap xi la K=1/a.

Bién dbi biéu thirc quan hé lwc chuyén vi:
S 1 1
Sy

P P, K (1.4)

Biéu thrc (1.4) c6 dang dwong thdng va do dbc cla
dwong thang nay 1a 1/P,. Budng thang nay duoc vé tir két
qua thi nghiém nén tinh dé& xac dinh gia tri cta P,.
2.2. Khai niém vé xéac suét théng ké, chi s6 dé tin cay va hé
s6 stic khéng

2.2.1. Khai niém vé thdng ké

Gia tri trung binh, x cta tap di liéu cho trwdc x=(x,, x,,
X3..., Xn) dwoe xac dinh nhw sau:

2%
N (1.5)
trong d6 N la sb lvong di liéu.

Gia tri trung binh con dwoc goi la gia tri ky vong hay trung
binh cla tap di liéu. B léch chuan o dwgc xac dinh tir mic
d6 phan tan cta di¥ liéu cé cung don vi véi x; va dwoc dinh
nghia nhw sau:

Y:

1 =2 =2 =2
a:\/N 1[(x1 —X) (X = X) .+ (X —X)]
- (1.6)
Hé sb bién thien COV khéng thir nguyén xac dinh mirc do
bién dbi cta tap di¥ liéu dwoc tinh toan béng do léch chuén
chia cho gia trj trung binh nhw sau:

cov=2
X (1.7)

Sy sai khac gilra gia tri do dwoc va dw tinh. Sy sai khac
nay dwoc dinh nghia bang do léch. B6 léch A dwoc dinh

20 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

STT Dia diém Chuyén vj gi6i han (T) Chin (T) Davisson (T)
1 | Trwodng CDSP Ha Nam 91 100 88
2 | Ngan hang nha nwéc - Ha Nam 77 104 88
3 | Chung cw HUD1 71 75 66
4 | Trwdng CD kinh té thwong mai 90.8 99.7 75
5 | Chung cw CT1 - Van Quan 353 401 355
6 | Chungcw CT5 - DN1 279 304 265
7 | Chung cw CT5 - BDN2 262 301 240
8 | Chung cw CT4 - My Dinh 2 351 471 325
9 | Cong trinh 134 Quan Thanh Ha Nbi 48 54 44
10 | Céng trinh 229 Cau Gidy Ha Noi 276 341 225

Bang 2. Bang tong hgp sirc chiu tai ctia cac coc

STT Dia didm SCT ét;’el?’/((_:rr;i tieu SCT ég?% é::g_;lg do SCT th[\?ﬁ é;ttiz“a_ll_J)chuén

1 Trwong CDSP Ha Nam 181,2 105,49 247,66

2 Ngan hang nha nwéc- Ha Nam 170,583 72,003 103,624

3 Chung cv HUD1 62,16 41,64 64,92

4 Trwérng CD kinh té thwong mai 74,91 50,2 73,06

5 Chung cv CT1 - Van Quan 520,25 731,25 592,7

6 Chung cuv CT5 - BN1 263,89 143,687 368,942

7 Chung cw CT5 - BN2 276,73 167,489 413,787

8 Chung cv CT4 - My Binh 414,76 272,52 392,453

9 Cong trinh 134 Quén Thanh Ha Noi 100 111 69

10 | Céng trinh 229 CAu Gidy Ha Noi 112 178 186

nghia nhw sau:

4P
R, (1.8)

trong dé: R, la strc chju tai do dwoc va R, la strc chiu tai
dw tinh.

2.2.2. X&c suét pha hoai

Gia tri dinh lwong cla hé sb an toan 13 xac suét ton tai
cho béi biéu thirc:

Ps :P(R>Q) (1.9)

trong do, vé& phai cia biéu thirc (1.9) 1a xac suat P ma
R>Q. Vi gia tri clia ca Q va R thay ddi, hé s tai trong va strc
khang duoc lwa chon dé c6 xac suat nhd ma tai trong Q c6
thé vuot qua strc khang R.

Gia tri bu v&i xac suét ton tai la xac suét pha hoai, p; dwoc
biéu dién la:

pr =1-ps =P(R<Q) (1.10)

trong d6, vé& phai cia biéu thirc (1.10) & xac suat P ma
R<Q.

Néu Q va R la phan bb chuén, ham trang thai gi¢i han
g(R,Q) dwoc xac dinh theo:

Déi v&i phan bd log chuén clia Q va R, ham trang thai gi6i
han g(R,Q) nhw trén hinh 3b c6 thé viét la:

g(R,Q)=INR-InQ=In(R/Q) (1.12)

Trong ca hai trwdng hop, trang thai gid¢i han dat t&i khi
va pha hoai xuét hién khi g(R,Q)<0.

2.2.3. Chi sb do tin cay

Néu strc khang R va tai trong Q la bién ngau nhién phan
bd log chuén va dwoc théng ké doc 1ap, gia tri trung binh cla
9(R.Q) la:

_ R [1+COVy?
g=In|= —
Q\1+COV,

va do l&éch chudn 1a;

¢, = \/ln[m +COVQ2)(1+COV?)]

(1.13)

(1.14)

St dung quan hé p¢,=g va thay thé g va ¢, theo biéu thirc
(1.13) va (1.14), biéu thirc cla chi sb do tin cay la:

R 1+ COVy?
Q\1+CoVy?

) \/ln[m +COV?)(1+COVe?) |

(1.15)
Mbi lien hé ch&p nhan dwoc gitra chi sb do tin cay S va
xac suat pha hoai p; dwoc phat trién béi Rosenblueth va
Esteva (1972) dbi véi phan bd log chuén ctia céac gia tri cta
RvaQla:
p; = 4603/ v6i 2< B <6 (1.16)
Méi quan hé nguoc lai la:
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a) b) Bang 3. Pd léch khi sirc chiu tai ctia coc xac dinh theo chuyén vi cho phép
8 " :hm mﬂ " . & - ::v"”“: . 158 Coc AR ARz AR3 Coc ARi ARo AR3
——— 1 0.502 0.863 0.367 7 0.947 1.564 0.633
= T _-_RH'"‘“ 2 0.451 1.069 0.743 8 0.846 1.288 0.894
,i: 13 .l.-"‘ 3 1.142 1.705 1.094 9 0.480 0.432 0.696
- i 4 1212 1.809 1243 10 2.464 1551 1484
p 5 0.679 0.483 0.596 rs 0.978 1.271 0.851
g T = AT 6 1,057 1.942 0.756 COVr | 0.592248 0.539949 0.334346
) d} Bang 4. D0 léch khi sirc chiu tai ctia coc xac dinh theo phuong phap Chin
B oo o W W e O e . " . - - Coc Ari Are Ars Coc Ar1 Are Ars
e e 1 0.552 0.948 0.404 7 1.088 1.797 0.727
_|;. [ — __-“-\ L : _‘-‘_H"“- 2 0.610 1.444 1.004 8 1.136 1.728 1.200
!‘ st _E ! B \ 3 1.207 1.801 1.155 9 0.540 0.486 0.783
in \\ 3 . h 4 1.331 1.986 1.365 10 3.045 1.916 1.833
» \ 5 0.771 0.548 0.677 rs 1.143 1.477 0.997
e e b e e 6 1.152 2.116 0.824 COVg 0.729902 0.601360 0.408809
g) f) Bang 5. D9 lIéch khi sirc chiu tai cua coc xac dinh theo phucong phap Davisson
W .-:“t.rm‘_-'- 4 W B a0 8 W - "":‘:"H o ¥ — Coc ARi AR2 ARs Coc Ari ARo AR3
ol S e ¥ T 1 0.486 0.834 0.355 7 0.867 1.433 0.580
i'" _E : 2 0.516 1.222 0.849 8 0.784 1.193 0.828
= ':', = 1 3 1.062 1.585 1.017 9 0.440 0.396 0.638
3= 4 1.001 1.494 1.027 10 2.009 1.264 1.210
- . \ 5 0.682 0.485 0.599 s 0.885 1.175 0.782
. . J e 6 1.004 1.844 0.718 COVe | 0.455533 0.470536 0.255095
w ") A 1-k(COV)[1-In(1-k(COV,
B . - rlﬂ::llﬂ - - - . . - :h:.ﬂ::lrhf.ﬂ e In(460 / pf) - y . ¢ _ R(ZV/Q/‘ )([ - ( R)][ - n( - ( R)]
:-u ..___.___*\___‘___-_-_‘_- = T véi 107 < Pr < 10 (1.17) 7QDQD + 7QLQL + ﬂT \/O_R [1 _ k(COVR)]Z + O_QZ
i - 3 e He sb strc khang: (1.24)
i i - L G) 7 i bwte i oo sy 68 i h s e kg
¢ o \ . n YorQp + 709y + Fr 0w+, (1.19)  theo Iy thuyét @6 tin cay ap dung cho tinh toan strc chiu tai
. : Néu strc khang R va tai trong Q 1a bién ngau nhién phan  dtng ctia coc.
P AR S b Thimaiblen. o Chi e it bd log chudn, cac biéu thirc gia tri trung binh, X, dd I&ch ‘Budc 1: Dy tinh chi sb do tin cay st dung tiéu chuén
i) il chudn, o, chi sb do tin cay § va xac suét pha hoai p;c6 dang  thiét ké
_, ) | e ) ) ﬁ ) e nhw(;?;i g binh a3 biéJ{Lzzr;%l?:inh cla tai trong va sirc chiu tai xac dinh theo
: i = S § = RU1-K(COVR)IIT-In(1-K(COVR)I-Q 4 50, Q=7qQ vaR=14R, o
- o B Trong d6: Q va R tri trung binh cta tai trong va strc khang;
i g Do lech chuan: Q, va R, la tai trong va strc chiu tai tiéu chudn; g va Ag 12
¥ 13 i, do léch.
% . = 0 =\/oR[1-K(COVR)F + og” (1.21) Bidu thirc (1.15) duoc viét lai Ia:
i > Chi sé_ do tin cay: ~ | 2R, [+ COVQ2
- asbiln = c'n. el N OO S S— 5= R[1-k(COVR)IIN-In(1-k(COVR)I-Q n 20 Q, 1+ COV,2
Hinh 5. Két qua xir ly sd liéu nén tinh \/GR [1-K(COVR) + 52 = ” -
a) Trudng CDSP Ha Nam f) Chung cu CT5 - N1 L (1.22) \/ln[ﬂ +COVR*)(1+COVg )J
b) Ngan hang nha nuéc Ha Nam g) Chung cu CT5 - DN2 Hé s0 strc khang: o ) . L
c) Chung cu HUD1 h) Chung cu CT4 - My Pinh 2 2= (75Qp + 7, Q. )([1-k(COVR)I[1-In(1-k(COVR )] R, c6 the bieu dien theo thanh phan Q, bang bieu thic
d) Trudng cao dang kinh té thuong mai i) Cong trinh 134 Quan Thanh Ha NGi ¢= — > > R,=FS.Q, trong d6 FS 1a hé so an toan va Q, 1a to hop cla
e) Chung cv’ CT1 - Vin Quéan §) Céng trinh 229 Cau Gidy Ha Noi Q+pr \/O'R [1-k(COVR)I" +0q tinh tai Qp va hoat tai Q, va méi gia tri co do léch riéng nén:

(1.23)
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Phwong phép xac dinh Ty s6 tinh tai va SCT theo SCT theo SCT theo
strc chiu tai theo nén tinh hoat tai chi tiéu co' ly cwong do dat nen tiéu chudn Nhat
1 0.35 0.52 0.50
: . 2 0.37 0.53 0.52
Chuyén vi cho phép
3 0.37 0.54 0.53
4 0.38 0.55 0.53
1 0.30 0.52 0.52
) 2 0.31 0.54 0.54
Chin
3 0.32 0.55 0.55
4 0.32 0.56 0.55
1 0.42 0.55 0.51
. 2 0.44 0.57 0.53
Davisson
3 0.45 0.57 0.54
4 0.45 0.58 0.54
Phwong phap xac dinh Ty sb tinh tai va SCT theo SCT theo SCT theo
strc chiu tai theo nén tinh hoat tai chi tiéu co' ly cwong do dat nén tiéu chuan Nhat
1 0.30 0.44 0.46
. . 2 0.31 0.46 0.48
Chuyén vi cho phép
3 0.31 0.46 0.49
4 0.32 0.47 0.49
1 0.24 0.44 0.47
2 0.25 0.45 0.49
Chin
3 0.25 0.46 0.49
4 0.25 0.46 0.50
1 0.38 0.48 0.49
. 2 0.39 0.50 0.50
Davisson
3 0.40 0.51 0.51
4 0.40 0.51 0.51

Rn = FS(QD +QL); ln'Qn = ZQD'QD +AQL'QL (125)

C6 thé gia thiét binh phwong ctia COV clia mét ham cda
tich cac bién bang téng cac binh phwong cta cac bién doc
lap COV nén chi sb d6 tin cay dwoc viét lai la:

I FS(Qy +Q,) [1+COVgy? +COVy,?
Aap-Qp + A Q. 1+ COVj?

\/|n[(1 +COVp? +COV,, 2)(1+COVR? )}

In

(1.26)
Chia t&r s6 va mau sb ctia thanh phan ham In[ ] cho Q:

I FS(Qy /Q +1) [1+COVgp® +COVy, 2
4apQp 1 QL + g1 1+ COV,?
ﬁ —

\/m[m +COVgp? +COVy, ?)(1+ COVR? )}

In

(1.27)
C6 thé nghién ctru sw bién ddi cha chi sb d6 tin cay phu
thudc vao ty sb gitra tinh tai va hoat tai.
Buwdc 2: Quan sat sw bién dbi clia chi sé dd tin cay

Fs Hé s6 strc khang ¢
Q/Q=1 | QyQ=2 | QyQ=3 | Q,/Q=4

1.5 0.76 0.73 0.71 0.7

2 0.63 0.58 0.56 0.54
2.5 0.54 0.48 0.46 0.45

3 0.48 0.41 0.39 0.38
3.5 0.42 0.36 0.34 0.33

4 0.38 0.32 0.3 0.29

Hinh 4a |4 két qua nghién ctru sy bién ddi cta chi sb d6
tin cay khi tinh toan strc chiu tai theo phwong phap Meyerhof,
chi s6 d6 tin cay khong bi anh hwéng nhiéu b&i chiéu dai coc
va ti s6 QD/QL

Bwdc 3: Lwa chon chi sb do tin cay

Budc 4: Tinh toan hé sb strc khang

Hé sb strc khang dwoc xac dinh tir chi sb do tin cay da
dwoc lwa chon. Biéu thirc hé sé strc khang dwoc viét tiy tiéu
chuan an toan cta LRFD la:
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¢Rn =z7/iQi (128)
T biéu thiee trén:
_ ZYiQi
PR,
n (1.29)

Thay thé strc khang R, bang tri trung binh chia cho d6
l&ch, R/ Ag.
_ AR Z7ioi
¢ =
R (1.30)
D6i v&i phan bd log chudn, tri trung binh clia strc khang R
¢6 thé xac dinh ti bidu thirc (1.15) nhw sau:

ﬂ\/ln[(1+COVQZ )(1+COVR2 )}

1+COVy?
1+COV,? (1.31)

Thay thé R tlr biéu thire (1.31) vao biéu thire (1.30), thay
thé chi s do tin cay g béng chi sé d6 tin cay muc tiéu Sy, biéu
thirc hé sé strc khang dwoc viét lai nhuw sau:

1+CoV,?
A 0)|———¢2
R(Z}/‘Q‘)\IHCOVRZ

— /i\/ln[(HCOVQz)(HCOVRZ)J
Qe (1.32)

Néu chi xét dén tinh tai va hoat tai thi hé sé strc khang
dwoc tinh toan nhw biéu thirc sau:

1+ COVygp® +COVy, 2

1+ COV,?

B.In (1+COVy2 )(1+COVR?)
(%apQp / Q. +AqL)e oo ] (1.33)

Théng qua két qua nghién ctru thé hién trén hinh 4b, c6
thé thdy hé sé strc khang twong tw nhw chi sé do tin cay
khong bi &nh hwéng nhiéu béi ty sb tinh tai va hoat tai, chiéu
dai coc.

Qe

R=

¢=

AR(pQ 1Q +7, )\/
¢ =

3. Tinh toan hé s6 sirc khang dwa trén TCVN 10304:2014
3.1. Xac dinh strc chiju tai cua coc

Dé tinh todn hé s6 strc khang dwa trén TCVN 10304:2014,
cac hé sb trong biéu thirc tinh toan hé sb sitrc khang can
dwoc xac dinh.

Tai liéu tham khao
1. TCVN 10304:2014, Méng coc — Tiéu chudn thiét ké, TC quéc gia.
2. TCVN 2737:1995, Tdi trong va tic djng — Tiéu chudn thiét ké,
Tiéu chuan quoc gia.
3. TCVN 9393:2012, Coc — Phuong phdp thi nghiém bdng tdi trong
tinh ép doc truc, Tiéu chudn quoc gia.

4. AASHTO (2007), LRFD Bridge Design Specifications, 4th Edition,

American Association of State Highway and Transportation
Officials, Washington, D.C., USA.

5. ASTM D1143/D1143M (2007), Standard Test Methods for Deep
Foundations under Static Axial Compressive Load, American
Society for Testing and Materials, Philadelphia, PA.

6. BS 8004 Code of Practice for Foundations.

7. Chang, N.Y, Vinopal, R., Vu, C., Nghiem, N., Foundation

Design Practice and LRFD Strategic Plan, Report No. CDOT-
DTD-R-2006-7.

Déi vé&i cac tiéu chuén hién hanh sir dung cung véi TCVN
10304:2014 nhw TCVN 2737:1995, hé s6 td hop ndi lwc, hé
sb dd tin cay cla cac loai vat liéu va hé sb do tin cay cua
hoat tai dwoc st dung dé tinh toan cac hé sb A, 4,, Aap, Aar,
COVqp, COVy,

Heé sb tai trong xac dinh tir hé sé td hop nhw sau:

j‘D =1 ,O, j‘L =O,g

Do léch dwoc xac dinh tr hé sb do tin cay cua vat liéu,
theo TCVYN2737:1995, hé sb dd tin cay dwoc st dung 13 1,1
tuy thuoc loai vat lieu va hé sb vuwot tai théng thwong 1a 1,2
nén:

Aop=1,1va dg =1,2

Céc gia tri COVgp, va COVq, khéng c6 trong tiéu chuén
hién hanh nén st dung gia tri clia tai liéu tham khao [9] la:

COVyp=0,13 va COV,, =0,18

Cac gia tri Az va COVp sé dworc trinh bay trong cac tinh
toan & hinh 5, bang 1 va bang 2.

3.2. Xéc dinh hé sé strc khang

Xac dinh @b léch A; =R,,/R,; clia cac phwong phap xac
dinh stc chiu tai ctia coc theo ly thuyét véi sirc chiu tai theo
thi nghiém trinh bay trong cac bang 3, 4, va 5. Tri s6 g qs
va Ag twong (rng v&i phuong phap tinh toan strc chju tai cla
coc theo chi tiéu co ly, cwéng do dat nén va cong thire SPT
cta Nhat Ban.

Heé sb strc khang trinh bay trong bang 6 va 7 déi véi cac
phwong phép tinh toan strc chiu tai clia coc theo ly thuyét va
theo thi nghiém nén tinh.

4. Két luan

C6 thé nhan thay hé sb strc khang khi tinh toan stre chiu
tai cla coc theo chi tiéu co' ly cé gia tri thdp nhét twong (ng
v&i hé sb an toan I&6n nhat. Hé sé strc khang khi tinh toan
strc chju tai cla coc theo cwéng do dat nén va cong thirc
SPT clia Nhat Ban c6 gia tri twong ddi gibng nhau, tuy nhién
strc chiu tai theo cong thirc Nhat Ban co hé sé strc khang I16n
nhét do d6 co d6 tin cay cao nhat. So sanh véi hé sé an toan
khi thi nghiém nén tinh theo TCVN 9393:2012 v&i FS=2.0, hé
sb an toan tra theo bang 8 ddi v&i FS=2 c6 hé sb strc khang
thay ddi tlr 0.54 dén 0.63, gia tri nay phlu hop voi hé sb strc
khang tinh theo chi tiéu cuwdng dé ctia dat nén va SPT cla
Nhat Ban, d6i v&i hé sé an toan 2.5 dén 3 c6 hé sb strc khang
thay ddi tlr 0.38 dén 0.54, gia tri nay phu hop véi hé sb strc
khang tinh theo chi tiéu co’ ly./.
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nha nhiéu tang bé tong c6t thép chiu tai trong dong dat

Effect analysis and design solution proposals for reducing the soft strata impacts on reinforced
concrete multi-storey buildings with earthquake load

Tom tat
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1. Pat van dé

Xuét phat tr cac ly do vé& yéu cdu st dung trong cudc sdng nhw can b tri cac
tang chtc nang cho cong trinh nhw gara, théng gi6 hay can khéng gian I&n lam clra
hang, hoi tridng... mét cach vé tinh ma nguoi ta da tao nén cac tAng c6 do clirng
theo phwong ngang yéu hon cac tAng khac. Tang cé do cirng theo phuong ngang
yéu hon so v6&i tAng bén trén hodc tAng bén dwéi né dwoc goi la tAng mém (ciing cé
thé duoc hidu nhu |a tAng yéu). Nha co ting mém |a dang cong trinh rat phd bién,
c6 thé thay & rat nhidu noi. Déi voi két cAu nha nhidu tAng bang bé téng cbt thép co
tAng mém, day la mot dang két cAu thuwong hay bi pha hoai khi chiu dong dat. Nhiéu
cong trinh nghién ctru khao sat, phan tich va danh gia cac thiét hai sau cac tran dong
d4t & loai cong trinh nay dé tim ra cac nguyén nhan gay ra sy hw hdng va sup dd
cong trinh. Céac két qua cho thay tAng mém c6 strc khang cat hay d6 déo (kha nang
phan tan ning lugng) khéng thich hop dé chéng lai nhitng (rng suét phat sinh trong
cbng trinh do tac dung cua tai trong dia chan.

Viét Nam Ia mét trong cac québc gia chiu anh hudng clia dong dat tuy cwong do
khéng cao (chi & mtrc do trung binh). Nhwng, do cac yéu té ngiu nhién, bat thuwong
khong thé dy doan trudc dugc vé cwong do, thei gian hay vi tri xuét hién ciia dong
dét nhw cac tai trong théng thwéng nhu tinh tai, hoat tai st dung va tai trong gié ma
né lai mang tinh nguy hiém tiém tang khé ludng. Xac suét dé xuét hién dong déat 1a
khéng cao tuy nhién khi ddng dét xay ra thi né gay hau qua vé cling to I&n va khﬁng
thé Iuo’ng hét dwoc. Nha c6 ting mém 14 dang céng trinh cé dd cirng ngang thay di
dang ké theo chiéu cao, dum tac dung cla tai trong déng dét, sy tap trung (ng suét
va bién dang I&n tai ting mém lam xuét hién khop déo tai cac cau kién chiu Iuc theo
phwong ngang chinh. Khi d6 d6 cirng ctia ting mém nhanh chong bj gidm xudng va
c6 thé dan t6i sup dd nhanh chéng trong khi cac tang trén van chwa huy déng nhiéu
kha n&ng chiu luc tao nén sy khéng hop ly vé& kha ndng chiu luc clia toan bd cong
trinh.

a b [
Hinh 1. Mot s6 dang cong trinh c6 tang mém

L

Hinh 2. Buéng truyén tai & khung c6 tang mém trén hinh 2.1b
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Hinh 4. Sc d6 bién dang va lam viéc ctia khung
khong c6 tudng chén 6 tang trét

Hinh 5. Hur hong do tang mém & tang trét. Su hu
hong xay ra do tran dong dat Chi-chi ¢ Pai Loan vao
ngay 21-9-1999

Do d6 bai bao di sau vao viéc phan tich anh hwéng, danh
gia tac dong ddng thoi dua ra gidi phap thiét ké cho két cau
nha nhiéu tang cé tAng mém béng bé téng cbt thép phu hop
voi diéu kién Viét Nam.

2. Nha c6 tdng mém trén thé gi®i va & Viet Nam

Tang mém la mét tAng trong mét cong trinh c6 dod cing
theo phwong ngang kém hon so voi téng ngay trén hoac
tang ngay dwm né. Trong mot sb tiéu chuan ¢6 dinh nghia
vé ting mém nhuw UBC97 [1]: “TAng mém la mét thng ma
dd cing theo phuo’ng ngang cta né nhé hon 70% cla dé

cwng ngang cla tang ngay trén n6” hoac trong ASCE [2]:
“M6t ting mém 1a mot tAng ma do cing theo phwong ngang

ctia né nhé hon 70% clia d cirng ngang clia tAng ngay trén
né hodc nhd hon 80% cla dd cung trung binh cta ba tang
bén trén” con “Mét tAng cuc mém la mét ting ma do cing
theo phwcmg ngang ctia né nhé hon 60% clia dd ctrng ngang
clia tng ngay trén né hoac nhé hon 70% cda dé cieng trung
binh clia ba tang bén trén”. B¢ clrng theo phwrong ngang clia
mot tAng c6 thé dworc tinh theo cong thirc ciia mot sb tac gia
Trung Quéc [3]:
=(GA,,+0,12G A4,)/ h 2.1)
trong d6:4,,;: dién tich mé&t cat vach tang thi i;

A,;: dién tich mat c&t cot tAng thiv i;

G;: md dun bién dang cét clia bé tong tang thi i;

h;: chidu cao tang thiv i.

V& co ban, mot ting mém cd strc khang cat va do déo
clia cac cAu kién chiu luc chinh theo phuong ngang (kha
nang phan tan nang lwgng) khéng thich hop do chiung chiu
bién dang I&n d&n dén sy hinh thanh cac khdp déo khi cong
trinh chju tac dong cla tai trong dong dat. Hau nhw (nhwng
khong hoan toan), vi tri thong thuong cla thng mém |a & san
tang trét clia cong trinh. D6 1a béi vi nhidu coéng trinh dwoc
thiét k& dé co duwgc mot khéng gian mé Ién. Hinh 1 gigi thiéu
mot sb dang cong trinh ¢é tAng mém thwong gép.

Dang c6ng trinh c6 so dd két cAu nhw hinh 1a1a cac cong
trinh rat hay gap trong cac dé thi. Dac diém cla dang nha nay
la tAng trét dworc thiét ké cé chidu cao I6n hon céc tang bén
trén. D6 thwéng 1a cac cong trinh t6 hop da chirc nang, cac
van phong hodc chung cw. Tang trét dwoc thiét ké cao dé
ding lam ctra hang, ngan hang... cé thé dé tréng do y muén
cla nguoi thiét ké kién tric hodc do yéu cau canh quan
moi trwdng thanh phd hodc khu vuyc xay dwng dé td chire
cac khéng gian mé. Viéc tang chiéu cao lam gidm dé ciing
don vi clia tAng khi ma moét sé tdng dwéi cé tiét dién ngang
thwerng khong thay déi. Cé thé thdy & cac chung cw duoc
xay dng trong théi gian gan day & Linh Bam, Binh Cong hay
My Binh... Cac toa nha nay c6 dac diém la tang trét lam clra
hang, chd d& xe may...cé chiéu cao tiv 4,2 - 4,5m trong khi
cac tAng dién hinh thwéng c6 chiéu cao 3,2 - 3,4m.

Céc cong trinh c6 so dd két cAu nhw hinh 1b thwong la
cac cong trinh str dung khéng gian mé 1&n & tang trét dé lam
chd dé xe 6 t6 hodc cac phong I&n trong khach san (dung lam
phong t6 chirc hoi thdo, hdi nghi, chiéu dai, phong &n I6n...)
nén trén chiéu cao khung c6 cac chd théng nhip, khung c6
thé khong lién tuc, cac ciu kién chiu lwc theo phwong dirng
c6 thé bi thay ddi dot ngét (cac cot chi xuét hién tir cac tang
trén, khong co twong xay chen), hodc viéc str dung gara &
cac tAng dwéi cling clia cong trinh dan dén thay dbi khdu do
khung st dung lam khéng gian dd xe khién tinh lién tuc cla
cac cAu kién chiu lyc bi pha v&, cac vach ciing ¢ thé bi chia
cat va tao nén su thay dbi dét ngot vé dd clirng ngang trén
chiéu cao nha Iam xuét hién tAng mém. Diéu nay thé hién ré
& cac khach san Ién hodc cong trinh dang té hop.

Dang cong trinh c6 so d két cAu nhw hinh 1c Ia dang
khung chén gach khéng hoan toan thudng gap trong rat
nhiéu dang céng trinh c6 sb tang twong d6i thip dan sw hodc
nha hanh chinh thap tang. Do cac nhu ciu str dung ma tang
trét c6 thé 1am cao hon cac tAng trén va khong gian bén duwéi
dwoc mé rong dé lam cac phong lon nhw clra hang, phong
sinh hoat chung hay gara dan dén viéc cac twéng ngén bi
gidm thiéu nén do cirng bi giam dang k& hodc khi tng trét st
dung lam clra hang nén twéng bao che bi thay thé béng cac
tAm kinh 1&n khéng cung cap strc khang cét cho cong trinh
trong khi cac tang trén van co6 cac blrc twdng ngan. Dic biét,
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Hinh 6. Toa nha sgpg(“i, nguyén nhan do sif dung tang
thi&r nhat lam gara do xe tao thanh mot tang mém
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Hinh 7. Hu hong do sif dung tang thir nhat lam
gara do xe tao thanh mot tang mém. Hu héong
xay ra do tran dong dat Loma & California vao
ngay 19-10-1989
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Hinh 8. Tang trét thap nhung cac cot khong dugc thiét ké du sirc khang cat can thiét nén da bi pha hoai

do két ciu chiu lwc chinh thuwéng cé tiét dién khong 1én nén
céac birc twdng xay chiém mot ty 1& khong nhé trong viéc tao
nén dé clrng cua cong trinh.

Cac cdng trinh c6 so db két cAu nhw hinh 1d [a mét dang
két ciu twong dbi phd bién trén thé gisi, dac biét 1a & Hong
Kéng 1a noi cé cac hoat dong dong dat twong tw Viét Nam
va hién & Viét Nam da dwoc ap dung cho moét sb cong trinh,
mot trong sb dé 1a toa nha 34 tAng Trung Hoa- Nhan Chinh
c6 tw van thiét ké la Hong Koéng. Két cAu la sw phdi hop cla
két cAu thuan vach cho céac tAng bén trén va khung - vach
cho cac tAng dwéi cuing st dung lam gara, clra hang siéu
thi, vdn phong. Do bj thay ddi dot ngét v& d6 cirng tir tAng
c6 két cAu khung lén tng co két cAu thudn vach nén hé két
cAu phai dung mot két cAu dic biét 1a két cAu truyén co kich
thwde rat Ion. Cac blre twdng xay & cac ting dwdi ciing bi
gidm thiéu mot cach triét d& gop phan lam gidm strc khang
cét cho cac tang nay.

Dang c6ng trinh cé so dd két cAu nhw hinh 1e ciing 1a mét
dang clia két cau co ting mém. C6 thé thay vi du cho dang
nay & toa nha 12 tng sb 14 Lang Ha Mét phan trong cong
trinh dwoc st dung lam dai sanh can khong gian c6 chleu
cao I&n do vay da c6 mot ph&n dam san bj cat bot, mot sé cot
dwoc lam théng tAng. Xung quanh cac tang dudi 1a hé théng
ctra kinh I&n khong cung cAp kha nang khang cét. Tang trét
do vay da bj giam dang ké do cirng theo phwong ngang. Bién
dang gitra cac cot dwei tac dung cla tai trong ngang khong
déu, cac cot ngén hdp thu phan I&n ndng lweng do ching cé
dd cteng don vi lén hon nhidu cot dai, diéu d6 dan dén sw lam
viéc phirc tap va khong hop Iy ctia hé két cAu.

T& nhitng thiét hai do két cAu c6 tAng mém, nham giam
thidu cac rai ro dem lai, trén thé gi¢i da cé nhiéu cudc khao
sat vé két ciu c6 tAng mém trong cac ving c6 xay ra dong

d4t. Cac két qua da cho thay ty 1& nha c6 thng mém (dic biét
14 & tAng 1) chiém mét lwgng khong nhé. M6t cudc khao sat
& Santa Clara la mét thanh phé 1én thir ba & bang California
cla trwdng dai hoc San Jose (M) [4] da cho thay ty & nha
c6 thing mém dao ddng trong khoang 27-44%, trung binh la
36% (ca biét co6 noi dén 53%). Viét Nam tuy chwa cé dwoc
céac cubc khao sat twong tw nhwng theo danh gia chid quan
va tr cac vi du phan tich trén thi cling nhw nhidu nwéc khac
trén thé gidi, nha c6 tAng mém & Viét Nam ciing chiém mot
ty 1& twong tuw.

Qua nhirtng phan tich trén, cé thé thdy rang hau nhw
(nhwng khoéng hoan toan), vi tri théng thuwdng clia tAng mém
Ia tAng th» nhét clia cong trinh véi nguyén nhan la do céac
c6ng trinh duoc thiét ké dé co mot khong gian mé & tang thi
nhét d& c6 thé s& dung cho cac muc dich cong ddng. Do do,
tang thir nhat c6 thé bao gbm khéng gian mé 16n gitra cac
c6t ma khong cé dwoc stre khang cét thich hop hodc (va) cd
chiéu cao I&n lam giam do6 clrng cla cac cAu kién chiu lwc.
Tang th nhét 1a tAng chiu cac tai trong dirng lon nhét, khi
chiu chuyén vi I6n dwdi tac dung clia tai trong dong dat gay
nén hién twong tap trung (ng suét cuc bo tai tAng nay. D6 1a
nguyén nhan chinh dan dén sy pha hoai ctia cac cong trinh
c6 tAng mém.

3. Sw lam viéc va cac dang pha hoai ctia ting mém dwéi
tac dung cua tai trong dong dat

Dw¢i tac dung cua tai trong dirng nhw tinh tai va hoat tai
st dung, tai trong dwoc truyén xudng chan céng trinh qua
cac duwong truyén tai theo con dwéng ngén nhéat. Véi cac
dang két cAu nhw hinh 1a, 1c, 1e thi khéng cé gi bat thweng
trong cach truyén tai so v&i cac két ciu théng thwong. Tuy
nhién, v&i nhw trén hinh 1b va 1d, tai cac diém dut gay cua
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H|nh 9. Toa nha bi nghleng va hu héng véi nguyén nhan
béi ting mém do sir dung khdng gian tang trét trong dé
thong gidé va cach am

Hinh 10. Dang pha hoai do ting mém nam & tang
giira cong trinh. Su khong lién tuc cta cac vach
cirng la nguyén nhan tao nén tang mém

Hinh 12. Bénh vién Olive é San
Hinh 11. So db két ciu cua bénh vién Fernando, California sau tran dong dat

Olive & San Fernando, California

dwdng truyén tai sé xuét hién sy thay ddi dot ngot vé cwong
dd va dd cing. C6 sw tap trung (rng suat dang ké tai cac vi tri
nay. Trong thiét ké phai lvdng trwdc dwoc sy tich luy vé bién
dang trong qua trinh xay dwng c6ng trinh gay nén bién dang
téng dan dé cé sw phan tich hop ly, danh gia ding sw phan
phdi ndi lwc 1én cac cAu kién va phan tai trong truyén xudng
chan céng trinh.

Déi véi tai trong ngang la tai trong déng dat, trong qua
trinh gay chén dong 1&n cang trinh, sw dich chuyén nén do
dong dat sé gay nén sy tap trung (ng suat cuc bé tai “nhirng
diém yéu” trong hé két cAu. Nhitng diém yéu nay thuwong
dwoc tao bdi nhirng vi tri thay déi dot ngdt vé dd cing va
dd bén. Nhitng hw héng két cAu trdm trong ma nhiéu céng
trinh hién dai da trai qua trong nhirng tran déng dat gan day
minh hoa cho tdm quan trong cla viéc tranh nhirng thay déi
dot ngét trong d6 bén va dé cing ngang. Mét vi du théng
thwdng cla nhitng dnh hwédng gay thiét hai ma nhirng sy
khong lién tuc nay c6 thé tao ra la trong trwdng hop khi céng
trinh c6 ting mém. Qua sy xem xét k§ nhitng sy hw héng do
dong dét cling nhw nhirng két qua clia qua trinh nghién ctu
phan tich da chi ra nhitng hé két cAu véi moét ting mém cé
thé dan t&i nhidu van dé& nghiém trong trong sudt qua trinh
chiu tac déng ctia chan déng nén do dong dat gay ra. Nhiéu
vi du minh hoa nhirng hw hédng d6 va qua do nhan manh viéc
can phai tranh d& xuét hién tng mém bang cach tao nén sy
phan bd d&u din vé& d6 mém déo, cudng dod va khéi lwong

vao nam 1971

trong cdng trinh.

Déi v&i két cdu khéng co tAng mém (cé sw phan bd déu
d&n vé vé do clirng va cudng do trén chidu cao nhw trén hinh
3a), dwoi tac dung cla tai trong dong déat, két ciu khéng co
s tap trung (rng suat dot ngdt va bién dang Ién tai mot tAng
nao dé. Nang lwgng sinh ra do tai trong déng dat dwoc phan
d&u cho cac cAu kién clia hé két ciu hép thu (phan tan) va
truy&n xuéng nén dat qua cac cau kién chiu luc. Con dbi voi
két cAu co thing mém (khéng co dwoc sy phan bd déu dan
vé vé do clrng va cworng do trén chidu cao nhw trén hinh 3b),
cOng trinh sé lam viéc khac voi théng thuwdng dwéi tac ddng
clia tai trong dong dat. Tinh hinh sé tr& nén nghiém trong
hon khi két ciu lam viéc trong giai doan khéng dan héi (giai
doan dan déo), do bién dang tap trung & ting mém Ia noi
phan 16n nang lwong sé dwoc hap thu, phdn ciing bén trén
tang mém s& hap thu rat it (Iic nay co thé coi so' d6 lam viéc
nhw mét khdi cting ndm trén dém gidm chén). Sy phan bb
tai trong ngang don gian theo cac quy dinh cla tiéu chuén
khang chén chi cé thé ap dung cho mét sé loai két cAu khong
c6 sw thay ddi do cirng dot ngdt trén chidu cao va két cu chi
hép thy tét ndng Iwong dia chan khi ching cé dwoc tinh déu
dan va lién tuc. Do vay, két cAu cé tAng mém can phai duwoc
phan tich va cAu tao mét cach phu hop.

Trén thé gi¢i da cd nhidu cudc khao sat sw pha hoai cla
két cAu nha cé ting mém qua nhirng tran dong dét trong cac
ndm gan day. Dwéi day la mot sb6 dang pha hoai clia nha c6
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Hinh 13. Hién tugng két cau: dam
khoé-cgt yéu la nguyén nhan gay
nén sup da lién hoan

Thé Nhi Ky

Hinh 15. Hién tugng
pha hoai dan dén dé
xép chong ciia cac
tang trén tang gara
do tran dong dat
Michoacan & Mexico
vao ngay 19-9-
1985. Nha hang bén
canh da tao thanh
goi tua tang cudng
kha nang chong luc
ngang gidp cac téng
du'di ctia gara do

xe chong lai su’ pha
hoai

két cAu tAng mém:

- Dang phéa hoai do tang trét khéng cung cép du strc
khang cét do st dung lam gara, clra hang dan dén gidm
thiéu twong chén. Hinh 4 cho ta thay so d bién dang va lam
viéc cla khung dwdi tac dung cla tai trong dong dat. Cac
tang trén do cé cac pand (tAm twdng) chén trong khung nén
lam tang do clrng cla khung; cac pand chén nay déng vai tro
nhw cac thanh ging chéo lam can tré bién dang ngang clia
khung. Cac twong bao ngoai cling nhw cac twong xay ngan
che bén trong la twong gach. Nhirng blrc twdng nay lam tang
dang ké do clrng ngang clia cong trinh trong qua trinh xay ra
dong dét, no tao thanh cac thanh gidng lam han ché chuyén
dich phwong ngang va chéng lai lwc ddng dét trong giai doan
lam viéc dan hoi. Diéu nay dac biét ding déi véi cac toa nha
th4p tAng, cac toa nha cb 13 nhirng cong trinh co ty 1& cla
dién tich twong chiu lwc/dién tich san rat cao. M6t khi cac
blrc twdng gach dac bj hw héng, cwdng do va dé clirng ngang
chi con do cac khung khéng c6 twdng chén chiu, né sé dan
dén két cAu phai trai qua bién dang ngoai viing dan hdi tai
céac vung tai han. O giai doan nay, kha ndng cla cac cot, dam
bé téng cbét thép va cac nat khung dé chéng d& lai cac bién
dang yéu cau tuy thudc vao mirc dd thiét ké khang chan va
cac cAu tao chi tiét dwgc thwe hién trén hd so thiét ké cling
nhw qua trinh thi cdng.

C6 thé thay mot sb vi du vé dang pha hoai nay qua mot
sb tran dong dét:

Hinh 14. Hién tudng pha hoai dan dén dé xép chong
do tran dong dat ngay 17-8-1999 & Izmit,

V.
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Hinh 16. So d6 két cau cta cong trinh, su tang cudng
suc khang bén do nha hang bén canh da gitp cac
tang dugi tranh bi sup d6. Tang ngay trén bi pha hoai
kéo theo cac tang trén bi sup doé theo

Trong subt qua trinh xay ra dong dat, sw c6 mat clia tang
mém lam ting bién dang rat dang k&, dén ganh nang cho
viéc phan tan nang luvong 1&n cac cot & tAng nay. Rat nhiéu
si pha huy va sup db co thé thay 13 do sw gia tang bién dang
clia tAng mém, cung véi viéc cac cot khong dwoc thiét ké cd
dd kha nang bién dang can thiét. Diéu d6 dac biét rd rang
khi & trén mot khu phd thwong mai, dwéi tac dung cla tran
dong dét, tht ca cac cong trinh déu bi sup dd hwéng vé phia
mat dwong.

- Dang pha hoai do trwéng hop tang trét dwoc thiét ké
thap (Hinh 8) dan dén nang lwong bi tap trung phan I&n vao
tdng nay nhung cac ciu kién lai khong duoc thiét k& cé du
strc khang cét thich hop:

Hién twong nay thé hién ré qua tran doéng dat El Asnam
& Algreia vao ngay 10-10-1980: Mac du hau hét cac toa nha
trong dw an phat trién nha & madi nay con ding virng duoc
sau tran dong dat, nhung mét sé trong dé da bi nghiéng hon
20° va tut xudng dwéi hon 1m, né da tao ra sw hw héng dang
ké trong két cAu va cac cAu kién phi két ciu cla tAng duéi
cung. Ly do cho loai pha huy nay la céng trinh da s dung
khong gian trén mat dat khoang 1m dé& lam khong gian cho
thong gio dwdi san dau tién, dé tao ra mét hang rao chéng
lai sw truyén hoi dm tir mat d4t 1én san tAng 1. Nhwng day
lai 12 cach xay dwng mét tAng véi strc khang cét khong thich
hop. Céc cot ngén va day trong khdng gian tAng mém nay do
khong duorc thiét ké du strc khang cét can thiét da bj dut, gay
do ndi lwc tao ra bdi chuyén déng nén khi cé déng dat (do
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Hinh 17

Hinh 18

d C
Hinh 19. Cac dang két cau chuyén tiép

a-Dam phan luc: toa thi chinh Poocland; b-Dan phan luc, toa nha Pher Viskonxin Centre, Miludki
c-Dam tudng phan luc: toa nha Finalcial Centre; d- K&t cdu vom phu trg: toa nha Marin Mitlen
e- Lién két cac cot: World Trade Centre, New York; f-Vom phan luc: toa nha cong ty IBM

clrng clia cac cAu kién nay Ién nén chiu néi lwc I6n nhung khi
thiét ké chwa tao di d6 déo can thiét).

- Pha hoai do trvong hop thay ddi dot ngét vé do cing do
thay doi co ban vé hé chiu lwc (hinh 1d) dan dén pha hoai tai
vi tri tAng chuyén tiép do co sw tap trung tng suét dot ngot
va bién dang I6n.

Mot vi du khac la sy pha hoai & bénh vién Olive & San
Fernando, California trong tran déng dat & San Fernando,
California vao nam 1971 trén hinh 11.

- Pha hoai dan dén sy sup db lién hoan (Hién twong xép
chdng):

Hién twong xay ra khi chan déng nén sinh ra do dong dét
l& nguyén nhan gay sup db cla cac cot yéu dan dén pha huy
hoan toan céng trinh. Cac san nha cé dé ctvng ubn rat 1on,
khéng bi pha hoai, da db sap xubng dé lén nhau giéng nhu 1a

céac 1¢'p clia mot cai banh xang-duych. Hién twong xép chéng
cla cac toa nha nhiéu tang két ciu bé téng cét thép 1a phd
bién trong cac vung chiu dong dat & Thdé Nhi Ky nhw trong
tran dong dat ngay 17-8-1999 & Izmit. N6 dworc gidi thich nhw
la sy tdn tai clia cac tAng mém thdp hon va c6 ciu tao trong
lién két nat khung dadm- cot khong dat dwoc mire d6 yéu ciu.
HAu hét cac cong trinh nay c6 mét tAng mém- mét tng véi
khéng gian dwoc mé& gan nhw hoan toan va véi mot nén
maong néng tao ra it hodc khéng dang k& kha néng khang lai
chén dong theo phwong ngang.

Mbt vi du khac cla loai hinh pha hoai nay dwoc thé hién
trén hinh 15. Dja diém la & thanh phé Mexico va hw hdng la
do tran déng dat Michoacan & Mexico vao ngay 19-9-1985.
Lwu y ring chi co sw “x&p chdng” & trén cac san bén trén
tang 1am gara dd xe. Toa nha da dwa vao nha hang bén canh
tao thanh cac vi tri han ché chuyén vi theo phwong ngang
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Hinh 20

dé& chéng lai dong dat. Cac tAng bén trén
khéng co sw tang cwdng kha ndng chéng

lwc ngang do dé da bi sup db qua tran dong
dét.

Do nhu cu cép bach cla tién trinh d6

thi, cac cong trinh nha nhiéu tAng s dung
lam khach san, nha &, van phong & Viét
Nam d& va dang dwoc xay dwng ngay cang

nhidu trén cac thanh phd I&n nhw Ha Noi,
Da Néng, thanh phé Hb Chi Minh...Do hdu

hét cac céng trinh d&u c6 mét (hodc nhiéu)
tang dwéi cung lam gara dé xe can khéng
gian thdng thoang, lam dich vu céng céng
hay trong cac khach san con co6 cac phong

e =

Hinh 21 &n, hoi trwong 16n... can cac phong vira co

khéng gian vira chidu cao I&n nén diéu d6

da vo tinh tao nén cac dang nha cé tang
mém. C6 thé thdy & Viét Nam c6 day da

cac dang nha cé tdng mém nhw trén hinh 1
qua mot sb phan tich trén.

4. Pé xuéat giai phap thiét ké lam giam
anh hwéng cua tang mem lén cong

trinh nha nhiéu tang chiu tai trong dong
dét

4.1. Béi v6i céc céng trinh xay maoi

Nhw d& phan tich, do cac nhu cau trong
\ st dung céng trinh la nguyén nhan phat
sinh cac dang két cAu, ching ta co thé c6
cac cach xi ly sau khi thiét ké cac cong
trinh:

a) Loai trir hoan toan né: Khong thiét

ké cac mat bang kién tric c6 nguy co tao

nén sy thay ddi dot ngot vé do cirng trén
chiéu cao. B0 tri cac chrc nang cho cong

trinh tranh d& anh hwéng dén tinh lién tuc
clia két cAu, néu cé thi ciing chi ton tai trén

cac tang it chiu anh hudng nhu tang trén
cung (st dung lam phong hop, nha hang...

ddi héi khéng gian Ién dan dén giam tudng,

i [ 4
Hinh 22
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Hinh 23

giam cot). C6 thé dung cac tha phap vé kién
tric dé tao ra cac ting mém gia dé& che cho
~ L. L modt két cdu déu dan trén chiéu cao nhw
' hinh 17.

b) Khi khong thé tranh khdi nhirtng bét
loi trong hé két ciu dan dén viéc phat
sinh ra tAng mém, ta chi c6 thé giam thiéu

nhi¥ng anh hwdng sw phan bd d6 ciring khéng déu béng cac
cach sau:

- Péi v&i dang cong trinh trén hinh 18:

V6i so @ 18a thi viéc tang dd cirng cho cac cau kién cot
tang mot la co thé thuc hién dwgc nhung véi so db 18b thi
do dd cirng ctia phan két cu bén trén ddm truyén I&n hon
cac cAu kién cot thng mot rat nhidu nén viéc tang tiét dién la
giai phap khong hop ly. Cac so dd nay déu dung giai phap
dam truyén luc (két cdu chuyén tiép). Day 13 mot gidi phap
rat hay dung trong két cAu nha cao tang co cac yéu ciu dac
biét & cac tAng dwoi cting. Cac dam truyén do d& cac cot chiu
Iwc c6 tai trong 16N nén phai duwoc thiét ké cé da dd cirng dé
tranh bi pha hoai cat trén ddm ddng thdi cé da do cing dé
han ché bién dang du6i tac dung cua tai trong tap trung Ién.
Dwéi tac dung clia tai trong dia chan, cac dam truy&n ludn
Iam viéc trong gidi han dan hdi, cac hang cot trén tang mot
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Hinh 26. Bi€u d6 mé men khung 1(kN.m)

phai dwoc cung cap du dé déo can thiét dé& chiu dwoc cac
bién dang I&n. Cé thé thay cac dang két ciu chuyén tiép qua
mot sb cdng trinh trén thé gidi trén hinh 19.

a. Dam phan luc: toa thi chinh Poocland; b-Dan phan luc,
toa nha Pher Viskonxin Centre, Miludki

c. Dam twong phan lyc: toa nha Finalcial Centre; d- Két
chu vom phu tro: toa nha Marin Mitlen

e. Lién két cac cot: World Trade Centre, New York; f-Vom
phan lwc: toa nha céng ty IBM

- Béi v&i dang c6ng trinh trén hinh 20a: Day la dang céng
trinh hay gap & cac cong trinh thap tdng cé sw déng gép
dang ké cia khdi xay dén kha nang chiu Iyc theo phuong
ngang. Cac cdt thuwdong co tiet dién khéng I&n, twdng xay
déng vai trd nhw céac thanh gi&ing khi chiu tai trong ngang. Do
vay c6 thé dung cac bién phap:

Hinh 25. Chuyén vi khung 1
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Hinh 27. Bi€u d6 luc cit khung 1 (kN)

+ T&ng tiét dién cot tAng mét, dung gidi phap kién tric dé
bé tri cac thanh giding chéo gilra cac cot nhw hinh 20b;

+ Tach cac pand chén hoac vach ngan khong cho chiing
tham gia chiu lyc cung véi hé két cau cia nha;

+ Giam khéi lwong clia cac pand chén hodc vach ngan
béng cach str dung cac loai vat liéu nhe ho&c réng;

+ Néu nhét thiét phai st dung cac vach ngan dac va chac
thi phai cé cac bién phap ddm bao cho phan két cau trén
tang mém duwoc dao dong tw do twong tw nhw phan két cu
& tAng mém.

+ Khi thiét ké& can cung cip du d6 déo can thiét cho cac
cot khong co lien két véi twong.

- DBéi v&i dang cong trinh ¢é so dd 21, khi thiét ké can
chi y dén sw lam viéc phirc tap trong khung: Cac cét ngan
c6 d6 cirng don vi Ién hon cot dai nén sé tiép nhan phan
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Hinh 28. Sc d6 khung 2

Hinh 30. Bi€u d6 md men khung 2(kN.m)

I&n tai trong ngang. Néu cac cot nay khéng dwoc cung cap
da d6 déo médt cach hop ly thi rat dé bj pha hoai trwdc gay
nén sw pha hoai tdng thé do vi tri clia tAng nay ndm & chan
cong trinh. Thuwdng do yéu ciu vé kién tric nén sy can thiép
vao dang céng trinh ndy nhu tao thém cac cot chéng hay
b tri cac thanh gidng & twong dbi khé khan. Co thé ting
thém d6 clirng ngang cho cac tAng dwéi béng cac twong bao
day.

- Bi v&i dang cong trinh trén hinh 22a:

T&ng do clrng cho cac cAu kién cdt va vach cuia tAng mot
can bang v&i viéc gidm dod clrng don vi do chiéu cao tang
tang 1&n bang cach tang tiét dién hodc (va) tang modun dan
hdi ctia vat liéu clia cac ciu kién dé (hinh 22b).

B& sung thém cdt (néu co thé) (hinh 22c) hodc thém céac

ot bl 4
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Hinh 31. Biéu d6 luc cit khung 2 (kN)

thanh chéng xién (hinh 4.6d) hodc mé réng phan tang mot
clia cong trinh cAu tao c6 dang dé (hinh 22e).
4.2. Béi v6i céc cong trinh dang ton tai

Viéc dua thém céc cAu tao vao cong trinh dang s dung
binh thuong 1a rat kho khan tuy nhién ciing cé thé co mot
s0 gidi phap sau nham tang cwdng kha nang chiu dong dat:

- B sung céac twéng bao chén cé dé day dang ké nhdm
gop phan chéng lai chuyén dich theo phwong ngang. Giai
phap nay ap dung cho cac cong trinh cé ting trét cao nhuwng
c6 yéu cau khéng gian s dung bén trong 16n.

- Tang cudng cac thanh giding chéo (néu cé thé) gitra cac
c6t (hinh 23a).

- Tao cac diém twa tai cao trinh san tng hai (hinh 23b).
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Hinh 34. Bi€u d6 mdé men khung 3 (kN.m)

5. Vi du minh hoa
Xét mot khung phang bé téng cbt thép 7 tang cod

3 nhip L=6m, kich thuwéc c4u kién nhw hinh vé 24, chju tac
dung clia cac tai trong ngang tap trung dat tai cao trinh cac
tAng Q =100 kN. Didm déc biét 1a cac cot tAng 1 c6 chidu cao
6m gAp doi chiéu cao cac tAng con lai (3m) tao nén mét tAng
mém & vi tri nay. Bé tong thiét ké c6 cip d6 bén B30, cbt thép
nhém ClIl. St dung phan mém Etab15.1 dé giai ra chuyén
vi ngang, néi lwc (chi yéu xét dén mé men va lyc cét) cho
khung. Sau d6 phan tich két qua dé thay anh huéng clia tAng
mém lén khung va ap dung cac giai phap thiét k& dé giam
anh hwéng do.

Qua phan tich két qua, ta thdy noi lwc ting dot bién & cac
cot tAng 1 (tAng mém).

D& giam néi luc cho cac cot nay thi can tang d6 ciing
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Hinh 33. Chuyén vi khung 3
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Hinh 35. Bi€u d6 luc cit khung 3 (kN)

cla tang, cé thé dung giai phap ting sbé lwong cot cho tAng
1 nhw hinh 28 va 32. Két qua giai ndi luc va chuyén vi cla
cac giai phap nay dwoc thé hién trén cac hinh 29, 30, 31 va
33, 34, 35.

Qua phan tich, xt ly s6 liéu tdng hop duoc két qua so
sanh vé sy thay dbi gia tri cia ndi lwc (M, V) va chuyén vi
clia cac so do khung trén nhw sau:

- Phuwong an didu chinh thir nhéat (so dd khung 2): mé
men tai chan cot tAng 1 giam 30%, luc cat cot tang 1 giam
35%, chuyén vj tai dinh tng 1 giam 35%, chuyén vi dinh
khung gidm 20% so v&i khung ban dau (so d6 khung 1).

- Phwong an diéu chinh tht hai (so d6 khung 3): m6 men
tai chan cot ting 1 gidm 40%, lwc cét cot tAng 1gidm 35%,

(xem tiép trang 38)
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Déc diém phan b iing suat - bién dang vahé s6 nén
khi chiu tac dong tai trong thang diing béi cacméng bang
¢6 hinh dang khac nhau

Characteristics of stress distribution - deformation and bedding compliance factor when subjected
to vertical load by infinite strips in different shapes

Tom tat

Bai bao dua ra két qua nghién citu s6 vé dac
tinh phan bé cia hé s6 nén véi cac hinh dang
khac nhau ctia mong bang chiu tai trong
thang diing. Trong d6 dua ra cac dd thi phan
bé iing suat — bién dang va hé sé nén ctia cac
md hinh méng.

Tir khéa: hé s nén, mang bdng, hinh dang

Abstract

This paper presents the research result of
distribution property of bedding compliance
factor with different shapes when subjected

to vertical load. In which it presents graphs of
stress distribution - deformation and bedding
compliance factor of the strip models.

Key words: bedding compliance factor, infinite
strip, shapes
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Pham DPuc Cudng

1. Dat vén dé

Khi tinh todn cong trinh didu quan trong 13 giai quyét dwoc van dé phu thudc
cta chuyén vi ctia méng va ap luc tiép xuc truyén 1én nén dat. Tuy thudc vao loai
cbng trinh va nén ma s dung cac mé hinh tinh toan khac nhau. Tuy nhién so dd
tinh toan dd chinh xac, thé hién day dd qua trinh co ly phirc tap va déc trung cta
d4t nén hién nay chwa co.

Trong tinh todn c6ng trinh thudng st dung md hinh nén [a mé hinh Winkler.
Mb hinh nay 1& mé hinh don gian 1&n dau tién dwoc néu ra va ndm 1798 béi vién
s ngwoi Nga N.I. Fuss va sau d6 60 ndm lai xuét hién lai gén lién véi tén tudi cta
E. Winkler. V&i mé hinh nay (rng suét tiép xuc tai day mong ty |& thuan véi d6 1an
tai do:

p(x)=kxs(x) (1)

trong do6 k — hé sb nén, gia tri khong ddi twong (rng v&i mét loai nén xac dinh;

s(x) — chuyén vj gi¢i han cta nén tai diém d&t ap lwc;
p(x) — phan luc cia nén dan hoi.

Viéc xac dinh trang thai (r’ng suét - bién dang cla dat nén dwéi day mong
mang y nghia to Ién dé tién t&i tim ra kha nang bién dang va ndi luc clia nha va
cong trinh bén trén. Cac nghién ctu [1,3,4] da chi ra rang tinh chat bien dang cﬂg
dat nén dwéi ddy méng phu thudc vao hinh dang bé mat ciia day mong. Thyec té
xay dwng & Viét Nam, khi tinh toan dé ln cGia nén hinh dang day méng dwoc chu
trong va bd qua hinh dang mat cat ngang méng. Bai bdo nay dwa ra mot sé két
qua nghién clru sb d3c trng bién dang va hé sb nén clia méng béng dat néng
trén nén (h/b<I theo [2]) v&i hinh dang va kich thuwéc khac nhau khi chiu tai trong
thang dirng.

2. Mb hinh thi nghiém s6

Nghién ctru dugc thue hién véi md hinh sé véi cac hinh dang mat cat ngang
moéng bangkhac nhau (hinh 1).

D4t nén st dung trong thi nghiém la cat hat viva voi cac dac trung: y=17kN/m?,
»=30°, c=1kN/m?, mé dun bién dang Eo=1,3.104 kN/m?, hé sd Poisson u=0,3;
méng dwoc md ta 1a bé tdng cé mé dun dan hdi E=2,7.107 kN/m?, hé sb Poisson
4=0,2. Khdi dét co kich thwéc ngang 6m, cao 4m, dwgc md phéng bang phan
mém phan t& hitu han véi (ng x& clia dét theo ly thuyét Mohr- Coulomb (hinh 2).
Mb hinh dat nay gan v&i mé hinh d4t dan hdi tuyén tinh va ciing thé hién da chinh
xac dac trung ctia dét nén. Khi tinh toan khong k& dén anh huéng clia nwéc trong

d4t & tat ca cac thi nghiém sb.
i w3
N
N
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Hinh 1. Mé tinh toan va cac mat cat ngang méng béng
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Tai trong tac dung lén cac mong lay theo
thir ty tr trai sang phai nhw trén hinh 1 la
30kN/m?, 15kN/m?, 30kN/m? va 60kN/m?. Cac
gia tri tai trong nay dwoc chap nhan st dung
do gan vdi gia tri tai trong cwc han cla dét
nén twong (ng v&i bé rong day mong. Véi
dién dat tai khac nhau nén cac gia tri tai trong
thay ddi phi hop nham tao ap Iwc nhw nhau
xubng day moéng. Viéc thay ddi tai trong tac
dung 1&n méng 1a khéng can thiét do coi nhw
d4t (ng x& & giai doan tuyén tinh.

3. Phan tich cac két qua tinh toan

Khi chét tai Ién méng dang mat cét ngang
hinh chir nhat M30x60 va M60x60, ta thdy
xuét hién chuyén vi ngang t&r d6 sau khoang
0,3m (0,5h). Khi thay ddi bé rong day méng,
tre la ting bé rong day moéng 1én 2 1an, & db
thi s& 1 va 2 cda hinh 3, hién twong nay ciing
khong thay ddi. Trén db thi sb 3 va 4 biéu thi
bién dang ngang cla méng dang chr T. &
day c6 sw khac biét rd rang cua bién dang
theo phuong ngang. Bién dang nay xuét hién
t» d6 sdu phan canh moéng: déi véi moéng
T30x60 thi & dd sau than mong; dbi véi méng
T60x30 thi & day mong. Nhw vay phan nho ra
& than méng sé lam téng qua trinh xuét hién
chuyén vi ngang.

Trén hinh 3b thé hién chuyén vi thang
dirng clia cac phwong an méng. Chuyén vi
nay xuat hién bat dau tir méat dat va khong co
su thay déi dang ké gitra cac hinh dang ciing
nhuw kich thwéc day méng.

Trén hinh 4 trinh bay sw bién dbi cua
(ng suat nén thang dirng va (ng suét tiép
cla 4 phwong an méng. Trong ca 4 phwong
&n moéng chi® nhat va chir T (ng suét xuét
hién bat ddu tlr mat dat cling sw dich chuyén
dirng clia dat. Nhwng c6 vé nhu véi phwong
&n mong chir T (T60x30) (rng suat nén thang
dirng va (ng suét tiép nay nhd hon cac
phwong an khac tlr mat dat dén do sau 0,5h.

Hé s6 nén phan bb dwéi day méng cé sw
khac biét dang ké khi thay déi bé rong day
va hinh dang mét cat ngang méng (hinh 5).
Chénh léch gia tri hé sb nén gan gép ddi khi
thay ddi kich thwéc day méng tr 30cm 1én
60cm. Tir d6 thay rang, kich thudc day méng
cang 16n hé sb nén cang nhd.

Gié tri hé sb nén cai thién dang k&, gidm
mét nlra khi so sanh gitta méng chir nhat
M30x60 va T30x60. Nhw vay cé thé cho
réng phan canh méng nhé ra phia trén méng
T30x60 gitp lam gidm dd 1Gn ctia d4t nén nher
viéc huy déng lam viéc ca phan dat phia trén
day mong.

4. Két luan

T két qua thi nghiém sb dat dwoc véi
méng c6 hinh dang mat cat ngang khac nhau
chiu tai trong thdng dng trén nén dat cat cd
thé dwa ra két luan nhw sau:

- Méng c6 mét cat ngang chir nhat chiu

o

%X

Hinh 2. M6 hinh thi nghiém
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Hinh 3. Chuyén vi dat néntheo phudng: a- ngang, b - thing dirng
1 - M30x60; 2 — M60x60; 3- T30x60; 4- T60x30
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Hinh 4.Ung suat ciia dat nén: a- (rng suat thang dirng, b- (rng suat
tiép.
1 - M30x60; 2 — M60x60; 3- T30x60; 4- T60x30
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Hinh 5. S¢ d6 phan bo hé s6 nén k dudi day mong bang

tai trong thang dirng: dét doc nla than va day mong cling
chuyén vi ngang;

- Méng hinh chir T: dat & day méng c6 chuyén vi ngang
khi gia tai thdng ding;

- Hé sb nén duoc cai thién theo hwdng tang khi thay dbi
hinh dang moéng chiv T.

Nhw vay moéng bang co tiét dién ngang chir T v&i phan
canh méng nho ra phia trén mat cé anh huéng dang ké& dén
bién dang cla nén, cé nghia la anh huéng dén gia tri hé sé
nén s dung trong tinh toan thwc hanh céng trinh./.
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Phan tich anh hudéng va dé xuat giai phap thiét ké...

chuyén vi tai dinh tAng 1 gidm 50%, chuyén vi dinh khung
gidm 25% so v&i khung ban dau (so d6 khung 1).

6. Két luan

- Céng trinh nha nhiéu tang bé téng cbt thép cé tAng mém
la dang cong trinh c6 d6 cirng ngang thay ddi dang ké theo
chiéu cao, duéi tac dung cla tai trong dong déat, sw tap trung
(rng suét va bién dang I&n tai thing mém lam xuét hién khép
déo tai cac cau kién chiu lwc theo phwong ngang chinh. Khi
d6 do6 clrng clia ting m&m nhanh chéng bi giam xudng va cé
thé dan t&i sup d6 nhanh chéng trong khi cac tang trén van
chwa huy déng nhiéu kha nang chiu lwc tao nén sy khdng
hop ly vé kha nang chiu lyc ctia toan bd cong trinh.

- Dé lam giam anh hwéng cla tAng mém lén kha ning
chiu lwc cla toan bd cong trinh thi cAn phai c6 sw phan tich
ki lwéng vé& két cAu cla tirng cong trinh cu thé dé Iwa chon
giai phap thiét ké thich hop.

- Céc giai phap lam gidm anh hwéng cla ting mém lén
c6ng trinh nha nhiéu tang bé tdng cbt thép dwoc dwa ra trong
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(tiép theo trang 35)

muc 4 cla bai béo co thé coi la nhitng hwéng goi y cho thiét
ké&. Vi du minh hoa trong muc 5 ctia bai bao da phan nao cho
thay hiéu qua cua viéc didu chinh giai phap thiét ké./.
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3.

American Uniform Building Code 1997.

American Society Of Civil Engineers Standard 2002.

Triéu Tdy An, Ly Qudc Thdng, Ly Quéc Cuwong, Pdi Chén
Quoc, Hoi — dap thiét ké va thi cong ket cau nha cao tang -
Tap 1, Nha xuat ban Xay dung, 1996.

Két qua khdo sdt vé nha ¢ c6 tang mém & bang Santa Clara
(California) cua Truwong dai hoc bang San Jose - California
(Mp), 2001.

W. Sullo. Két cau nha cao tang. Nha xudt ban Xay

dung, 1995.

T Paulay & M.J.N.Priestley. Seismic design of reinforced

concrete and masony buildings. John Wiley & Sons, Inc,
1992.

Phan viing cau tric nén dia chat cong trinh khu vuc quan 10
Thanh phd Hd Chi Minh, theo kha nang 6n dinh hé méng sau

Zoning structure of engineering geological background in District 10 of Ho Chi Minh City according
to the stabilizing ability of deep foundation pits

Tom tat

Trén co sé nghién citu tong hop cac tai
liéu vé dia chat céng trinh, bai bao trinh
bay co s6 va phan viing cau triic nén dia
chét cong trinh khu vuc Quan 10 Thanh
phd Ho Chi Minh theo kha nang 6n dinh
hé méng sau clia céng trinh nha cao tang
dugc xay dung trong khu vuc.

Tir khéa: Dia chdt cong trinh, hd méng su, khu
vic Qudn 10 Thanh phd Ho Chi Minh

Abstract

Based on the study of engineering geology
documents, the paper presents the foundation
and zones structure of engineering geological
background in District 10 of Ho Chi Minh City
according to the stabilizing ability of deep
foundation pits of high-rise buildings in the
areas.

Key words: Engineering geology, deep
foundation pits, District 10 of Ho Chi Minh City
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1. Dat van dé

Quan 10 la mét trong nhirng quan trung tam cta Thanh phé H6 Chi Minh (TP. H6
Chi Minh). Noi day d&, dang va sé con xay dwng rat nhiéu cdng trinh nha cao tang.
Qua trinh thi cong hd méng sau cida cong trinh nha cao tAng co thé phat sinh nhiéu
vén d& dia chat cong trinh (BCCT) phtrc tap nhw mét én dinh thanh, day hé méng,
nwéc chay vao hd mong,... P& co thé dw bao sw 6n dinh ciia hé moéng sau ciing nhw
dé xuét gidi phap bn dinh twong trng, thi viéc nghién ctru déc diém BCCT va phan
viing cAu tric nén BCCT khu v Quan 10 la can thiét, cé y nghia khoa hoc va thyc
tién lon.

2. Bic diém dia chat cong trinh khu viee Quan 10 TP. Hé Chi Minh
a) Pac diém dia chét

Theo c4c tai liéu [4] va [7] c6 thé phan chia dia tAng trdm tich D& t& khu vwc Quan
10 theo trat tw tlr gia dén tré thanh cac phan vi:

- Théng Pleistocen sém, hé tang Trang Bom (Q,'tb):

Tram tich Pleistocen sém cé ngudn gbc séng la chinh, phan b & dd sau khac
nhau. Thanh phan gdm cudi séi, cat séi san, cat bot va sét bot, nghéo di tich ¢b sinh.
Bé& day thay ddi 20 dén 75m. Tap trén cla hé tng bi pha bat chinh hop béi cac trdm
tich hé tAng Tha Birc (Q12-3td), tap dwdi pha bat chinh hop trén hé tang Draylinh
(WJ1d).

- Théng Pleistocen gitra muén, hé tAng Tha Birc (Q,2%td):

TrAm tich cta hé tdng Tha Birc phan bd rong réi trong khu viec nghién ciru,
thwdng bi phi béi cac trdm tich tré hon. Bé day hé tang thay ddi tir 20 dén 50m. TrAm
tich c6 2 kiéu ngudn gbc chinh: ngudn géc sdng - bién phan bd chi yéu & phia Tay
Béc (amQ12-3td) va ngudn gbc bién phan bé phd bién & phia Bong Nam (mQ12-3td).

- Théng Pleistocen mudn, hé tAng Ca Chi (amQ,3cc):

Tram tich hé tang Ca Chi cé ngudn gbc song - bién la chi yéu, thanh phan gom
cudi, soi, cat, bot, sét, nghéo di tich cb sinh. Hé tAng Ca Chi ph 1&n trdm tich Q12-
3td, né bj pht bi trdm tich Holocen. B& day hé tang thay ddi tr 15 - 30m.

- Théng Holocen s&m gitra, hé tAng Binh Chanh (Q,'?bc)

~ Céc tram tich nay 16 ra pho bién & trong khu vire Quén 10. Tram tich c6 nguon goc
bién, séng - bién la ch yéu. Thanh phan gém cat, séi, cat pha bot, sét va sét bot chiva
di tich ¢ sinh kha phong phu. Chting phti bat chinh hop 1&n cac trAm tich Pleistocen.
Bé& day thay déi tir 2-5m dén 25-30m.

- Théng Holocen gitka mudn, hé tang Can Gid (Q,*3cg)

Trdm tich Holocen gitra muédn thwéng 16 ra trén mét dat tao thanh cac dai dat hep
& phia Tay Béc, c6 ngudn gbc séng-bién, séng-dam lay la chd yéu. Thanh phan gém
sét, sét bot, than bun, chira phong phu di tich Bao to phén, Foraminifera, Tao. TrAm
tich pha 1én trAm tich Holocen s&m - gitra. B& day thay ddi 4-6m dén 10-13m.

b) Péc diém dia chét thiy vén

Trong cac trdm tich Bé T& khu vic Quan 10 ¢ 2 phan vi chira nwéc chi yéu:
Nwéc 16 hdng trong cac trdm tich Holocen (gh) va nuwéc 16 hdng trong cac trdm tich
Pleistocen (gp).

- Nwérc 16 héng trong cac trAm tich Holocen (gh):

Tang chira nwéce 16 hdng trong cac trdm tich Holocen phan bd kha rong trong khu
vwe nghién ciru, bao gdbm dat da clia hé tAng hé tng Binh Chanh va Can Gid. Tang
chra nwéc nay cé kha ndng chiva nwéc rat kém, rat nghéo nwéc. Muc nwéc tinh
nam néng (do sau tr 0.1 dén 2.75m). Tang chira nwdc ndy c6 quan hé thiy Iyc voi
nwéc mat, bi anh hwéng béi thay trieu va tiép thu ngudn cung cap ti nwéc khi quyén.
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- Nwéc 16 héng trong cac trdm tich Pleistocen (gp):
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Tang chiva nwéc trong cac trdm tich Pleistocen bao gdm
d4t da cla cac hé tAng Ci Chi, Tha Birc va Trang Bom. Tram
tich Pleistocen c6 thé phan ra 1am 2 I6p chira nwéc: 16p trén
(day 10-35m) va l&ép dwéi (day 30-80m). Gilra 1&p trén va
I&p dwéi, cling nhw gitra I&p trén véi cac trdm tich Holocen
déu c6 16p sét, bot sét khong lién tuc day 5-15m. Tang chiva
nwéc nay c6 quan hé thdy lwc véi nwdc mat va véi cac ting
chva nwéc 1an can. Bong thai thay déi theo mua rd rét va
chiu anh hwéng cla thiy triéu. Bién do giao ddong gitra mua
muwa va mua kho ter 1.0 dén 2.5m.
¢) Tinh chét co ly cta céc I6p trdm tich

Trén co s& nghien cuu diéu kién BCCT trong céc tai liéu
[11, [3], [5] va [6] d4t nén khu virc Quan 10 TP. Hb Chi Mlnh
trong d6 sau dén 30m dwoc chia lam 20 I6p theo tudi, nguon
gbc, thanh phan va trang thai (bang 1). Bac diém phan bb
cac |ép dat nén va déc tinh DCCT clia ching dwoc trinh bay
khai quat nhw sau:

- Phirc hé dia tAng ngudn gbc trdm tich nhan sinh (anQ,):
Chut yéu 1a dat 1ap thanh phan hén tap (16p 1).

- Phirc hé dia tAng ngudn gbéc trdm tich hdn hop dam
lay - séng Holocen gitra - mudn, hé tng Can Gid (baQ,*3cg)
gdm c6 2 I6p dat: Bun sét, mau xam den (I6p 2); Bun sét pha,
mau xam den (I&p 3).

- Phirc hé dia tAng ngudn gbc trdm tich hén hop séng —
bién Holocen sém - gilra, hé tAng Binh Chanh (amQ,'-?bc)
gdm cb 5 |6'p dat: Bun cat pha, mau xam xanh, xam den (I6p
4); Sét, mau xam xanh, xam vang, trang thai déo mém (I&p
5); Sét pha, mau xam den, trang thai déo chay (I&6p 6); Cat
pha, mau xam vang, trang thai déo (I&p 7); Cat min 1an sét,
mau vang nau, trang thai roi (I6p 8).

- Phirc hé dia tAng ngudn gbc bién Pleistocen muén, hé
tang Ca Chi (mQ,3cc) gébm nhiéu phan dat da dang, mau sac
thay déi, d4c trng co Iy clia mdi loai déu khac biét nhau: Sét
I&n san laterit, mau nau d8, trang thai déo cting (I6p 9); Sét
pha, mau nau dé, vang, trang thai ntra clrng (I6p 10); Cat
pha, mau xam vang, xam nau, trang thai cirng (I&p 11); Cat
min Ian nhiéu sét bot, mau xam vang, xam nau, chat vira (16p
12); Cét trung, mau xam vang, phan trén cé 1an it sét, trang
thai chat vira (I6p 13); Cat thd, mau xam vang, vang, trang
thai chat vira (I6p 14).

- Phirc hé dia tAng ngudn gbc trAm tich hén hop séng
- bién Pleistocen gitra mudn, hé tang Tha Birc (amQ;**td)
gdm céc loai dat: Sét, mau xam trang, nau vang, trang thai
ntra cirng (16p 15); Sét pha, mau xam trdng, nau vang, trang
thai ntra clrng (I&'p 16); Cat pha, mau xam trang, nau vang,
trang thai ctng (I6p 17); Cat trung I1&n it bot, mau xam tréng,
xam vang, phét hdng, trang thai chat viva (I6p 18).

- Phirc hé dia tAng ngudn gbc trdm tich séng Pleistocen
sém, hé tAng Trang Bom (aQ,'tb) gém 2 loai a4t khac nhau:
Sét, mau nau vang, nau do, trang thai cirng (I6p 19); Cat thod
IAn it san s&i, mau xam nau, nau vang, trang thai rat chat
(Iop 20).

3. Sw 6n dinh va cac giai phap 6n dinh hé méng sau
Qua trinh thi cong hdé mong sau theo phwong phap dao
hé sé lam thay déi tirc thi trang thai 'ng suét clia dat da dusi
day va xung quanh hé méng, c6 thé 1am phat sinh cac van dé
DCCT lam mét 6n dinh hé méng, doi hdi phai tién hanh cac
gidi phap xt ly khi tién hanh thi cong hé méng.
a) Cac van dé PCCT clia hé méng sau
Thi cong hé moéng sau cé thé 1am phat sinh, phat trién cac
van dé BCCT sau:

- VAn dé trwot thanh hé mong: Van dé nay thuwdng phat
sinh khi thi cdng hd méng cé chiéu sau I&n, thanh dbc, va cét
qua cac I6p dat co tinh chdng cét thap.

- Vén dé cét, nudc chay vao hd mong: Khi thi cong ho
moéng sau qua cac I&p dat roi 6 thé 1am phat sinh van dé
cat chay, XOi ngam va nuéc chay vao hb mong, c6 thé dan
dén méat 6n dinh ho mong va sut lun mat dat xung quanh hé
mong.

- VAn dé buc, day trdi day hd moéng: Van dé nay thwong
xay ra khi dwéi day hd mong la 16p dat sét — sét pha c6 chiéu
day nho, bén dwoi n6 xuét hién tang chira nuéc co ap cb bé
day va ap lyc thiy tinh Ién. Ap lwc day néi Ién cia tang chiva
nwéc co thé lam day hd méng bi ddy trdi, tham chi bi buc.

b) Céc giai phép 6n dinh hé méng séu

Hién nay, cac giai phap gi? 6n dinh hé moéng sau thudng
dwoc st dung la:

- Twong civ van thép: Twdng dwoc ciu tao bang cac cir
van thép lién két véi nhau bang méc tao thanh twéng chan
lién tuc. Gidi phap nay thich hop cho cac hd méng khéng qua
sau; ton tai |&p dat dinh dwdi day hé méng.

- Twong trong dat: Twong thweng dwoc ciu tao bang
cac panel bé tong cbt thép db tai chd lién tiép nhau tao thanh
twong lién tuc trong dat. Loai twéng nay cé dd cing I6n thich
hop cho cac hd méng cé chidu sau I6n, va thueng duwoc két
hop 1am twéng tAng hdm vinh clru clia cong trinh.

- Twong coc khoan nhéi lién tuc: Tuwdng dwoc cau tao
bang cac coc khoan nhdi bé téng cbt thép gan nhau dwdng
kinh nhé. Loai nay s dung khi mirc nwé'c ngdm ndm sau va
diéu kién dat nén twong déi tot.

- Twdng coc xi méng dat: Kidu twdng nay Ia coc xi mang
d4t thi cdng béng cac phwong phap trén hodc bom viva ap
lwc cao dé tao thanh hdn hop xi mang dat cé cac chi tiéu co
ly rat cao so v&i dat ban dau tao thanh hé twong chan khéng
thdm nuwéc.

M&i gidi phap déu co nhitng wu va nhugc diém riéng, dé
co thé lwa chon giai phap t0| wu cho mét cong trinh cu thé
can phai can clr vao cac yéu td cha yéu sau:

- Piéu kién dia chat cbng trinh: Dac diém céu tric nén,
d&c diém dia chét thuy van cé vai trd quan trong dén s lya
chon gidi phap gi¥ &n dinh hd méng sau. N6 lién quan dén
ap lwc dat va ap lwc nudc [én twong chan khi tinh toan thiét
ké hé théng chén gii;

- Kich thwéc hé méng: Chiéu sau ho mong la yeu tb quyet
dinh dén sy lwa chon giai phap glu 4n dinh hé mong, moi
gidi phap déu thich hop voi mbi chleu sau cu thé. Dién tich
va dang mét bang hd méng ciing 1a yéu té quan trong dé lwa
chon gidi phap;

- Cé4c ¢dng trinh 1an can hé moéng: Cac céng trinh xung
quanh hé méng 1am téng ap lwc 1&én thanh hé moéng, do dé khi
Iwa chon ciing nhw thiét ké gidi phap dn dinh hé méng can
phai tinh dén sw c6 mét cac cong trinh nay dé lwa chon giai
phap phu hop.

Ngoai ra con cén cr vao diéu kién kinh t&, mé&t bang va
didu kién thi céng cong trinh d& lwa chon giai phap chén git
thanh hd méng cho phu hop.

4. Phan chia céu tric nén BCCT khu vwe Quan 10 TP.
H& Chi Minh
a) Co s& phén chia

Khu viec Quan 10 TP. HS Chi Minh cé dac diém BCCT
gdm nhiéu loai 4t da c6 thanh phan va tinh chét co ly rét
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Chi tiéu (don vi) Lop dat

2 3 4 5 6 7 8 9 10 1
Nhém hat sét (%) 51 204 | 86 | 418 | 234 6.8 3.1 419 | 173 | 7.3
Nhém hat bui (%) 33 372 | 214 | 217 | 111 16.8 | 109 | 20.2 | 103 | 15.2
Nhém hat cat (%) 16 40.2 | 655 | 36,5 | 655 | 76.3 86 317 | 724 | 76.3
Nhom hat san, séi (%) 0 2.2 4.5 0 0 0 0 6.2 - 1.2
Hé sb khong déu hat - - - - - - 9.95 - - -
D6 &m tw nhien W (%) 89.5 64 37 36.9 | 323 18 287 | 282 | 196 | 178

Khéi lwgng thé tich nhién (g/cm®) | 1.43 | 1.62 | 1.67

1.82 1.86 1.91 1.83 1.9 1.95 1.9

Khéi lwgng thé tich kho (g/cm®) 075 | 099 | 1.22

1.33 1.41 1.62 1.42 1.48 1.63 1.61

Ty trong hat 26 | 266 | 265 | 2.68 27 267 | 267 | 2.71 27 | 2.68
Hé s6 réng e, 2445 | 1.693 | 1.174 | 1.017 | 0.92 | 0.65 | 0.878 | 0.829 | 0.656 | 0.662
D6 16 réng (%) 71 62.9 54 504 | 479 | 394 | 467 | 453 | 396 | 39.8
Do bao hoa (%) 952 | 99.9 | 835 | 972 | 947 74 873 | 922 | 80.7 | 721
D6 &m gidi han chay (%) 61.4 41 294 | 432 | 331 21 - 38.3 | 325 | 256
D6 &m gidi han déo (%) 29.2 | 25.6 23 204 | 168 | 145 - 203 | 172 | 19.2
Chi s6 déo (%) 322 | 154 | 6.4 228 | 163 6.5 - 18 153 | 6.4
Do sét 1.873 | 2.494 | 2.188 | 0.724 | 0.951 | 0.538 - 0.439 | 0.157 | -0.219
Lwc dinh két (kG/cm?) 0.061 | 0.07 | 0.04 | 0.154 | 0.088 | 0.121 | 0.023 | 0.213 | 0.286 | 0.316
Goéc ma sat trong ¢ (°) 2015’ | 3°25' | 4°48’ | 8°33' | 5°50° | 12°28' | 20°34’ | 15°22' | 21°04’ | 24°06’
Hé s6 nén lun a,., (cm?kG) 0.77 | 0.451 | 0.143 | 0.055 | 0.067 | 0.046 | 0.035 | 0.028 | 0.019 | 0.013
Stre chiu tai quy woc (kG/cm?) 0.37 | 045 | 0.37 | 0.93 0.6 0.97 | 0.81 155 | 242 | 2.92
Modul téng bién dang (kG/cm?) 2 4 11 71 27 93 82 146 | 242 | 315
Chi tiéu (don vi) Lép dat
12 13 14 15 16 17 18 19 20

Nhom hat sét (%) 1.2 0 0.8 458 | 21.7 5.6 25 41.2 0
Nhom hat bui (%) 12 2.4 8 102 | 149 | 27.2 6.3 44.9 6.7
Nhom hat cat (%) 86.8 | 926 | 91.2 44 614 | 655 | 81.8 13.9 80
Nhom hat san, séi (%) 0 5 0 0 2 1.7 9.4 0 13.3
Hé sb khoéng déu hat 10.11 | 4.81 10.8 - - - 6.07 - 8.82
D6 am tw nhién W (%) 218 | 16.6 | 234 | 22.1 25.3 182 | 243 | 206 23
Khéi lwong thé tich nhién (g/cm?®) - 1.85 | 2.01 1.95 1.97 - 2.01

Khéi lvong thé tich kho (g/cm®) - 1.5 165 | 1.56 1.67 - 1.67

Ty trong hat 266 | 266 | 267 | 274 | 269 | 267 | 267 2.7 2.67
Hé sb rong e, - 0.781 | 0.665 | 0.728 | 0.6 - 0.619

D3 16 rdng (%) - 439 | 39.9 | 421 375 - 38.3

D bao hoa (%) - 91.2 | 934 | 809 - 89.6

D6 dm gi6i han chay (%) - - - 453 | 332 | 247 - 54.5

Do am gi6i han déo (%) - - - 22 23.6 19 - 25.9

Chi s6 déo (%) - - - 23.3 9.6 5.7 - 28.6

Do sét - - - 0.005 | 0.177 | -0.14 - -0.187

Lwe dinh két (kG/cm?) - - - 0.424 | 052 | 0.18 - 0.411

Gaéc ma sat trong ¢ (°) 28926’ | 29°47° | 30°38’ | 19°00° | 18°20° | 24°26’ | 34°22' | 23°42’ | 32°26’
Hé sb nén Itn a,_, (cm%/kG) - - - 0.023 | 0.029 | 0.025 - 0.012

Stre chiu tai quy wec (kG/ecm?) 1.97 2.2 3.15

2.99 3.41 2.1 4.2 3.52 5.5

Modul tdng bién dang (kG/cm?) 167 190 285

174 152 178 390 324 520

khac nhau, phan bb dan xen, chiéu day bién dbi, mwc nwéc
dwdi dat ndm néng. Do d6 khi phan viing c4u tric nén BCCT
theo kha ndng 6n dinh hé méng sau nha cao tAng cin xem
xét céac yéu tb chi yéu sau day:

+ Thanh phén, tinh chét co ly cta cac Iop dat: Yéu té
nay phan anh mdc dd nhay cdm clia dat trudc cac tac dong
bén ngoai. Trong do dac biét chi y dén méi lien két kién tric
trong dat vi mdi lien két kién truc gitka cac hat hay cac hop
thé g4t sé& quyét dinh cac van dé mét én dinh, cling nhw cac

gidi phap 6n dinh hé mong sau. C6 thé phan chia cac I&p dét
trong khu vire Quan 10 thanh 3 nhém sau day (bang 2):

- Nhém D bao gdm céc loai dat dinh nhw sét, sét pha
va cat pha da dwoc nén chat cé trang thai tir déo mém dén
ctrng, chi chira nwéc lién két, luc tac dung qua lai co ban
chét phan t& gitra cac hat thi 16n, mot phan cac lién két kién
tric c6 ddc trng ngwng keo xGc bién, mot phan cé déc trung
ngung tu két tinh.

- Nhém Y bao gdm céc loai dat yéu nhw bun sét, bun sét
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Bang 2. Phan loai dat trong khu vu'c nghién ciru theo dac trung lién két

Kha nang phat sinh van dé

Nhém Lép dat da Ban chét lien két kién trac Dang lién két kién truc DCCT
5:7;9;10; 11; 15; A e s N - Nguwng keo xtc bién va P VS
D 16: 19 Phan t&, ttr, mot phan ion ngung ty Két tinh Buc, day troi day ho mong
Y 2:3:4;6 Phan ttr, mét phan 1a ti Ngwng keo xuc bién Trwot thanh hé méng
R 21381 3613; 14; 17, };gtong c6 moi lién két kién truc gilra cac hat hgp thanh Cat, nuoc chay vao hé méng

Bang 3. Phan chia cau tric nén khu vu'c Quan 10 TP. H6 Chi Minh

15m

Kidu ET‘-‘ Dang Dic didm Dia tang Dac didm phan bd
ieu nen
Sét, sét pha, trang thai déo mém, chiéu day 2 - 10m
Sét, sét pha, trang thai déo cirng - nra cirng, chiéu Y O e R
| la a1 D |day6-10m gh$2 bd cha yeu & phuwdng 7,
Sét, sét pha, trang thai tir niva cirng dén cirng, chidu |
day > 15m
D Sét pha, trang thai déo clrng - nra clrng, chiéu day Dién phan bd rong nhét trong
lla1 3-9m khu viwc; Tap trung chi yéu &
R |Cat min dén tho, chat vira, chiéu day Ion hon 15m  |phuong 1, 6,7, 8,12, 13 va 14
D Sét, trang thai déo civng - nira ctrng, chidu day 2 -
4m A L
lla2 | R |Catmin dén tho, chat vira, chidu day I6n hon 3 - 5m | L2P rung & mot s6 khu vue
- . thuéc phuwong 7, 14
D Sét, sét pha; trang thai nlra clrng dén cirng; chieu
day Ién
R | Cat min; trang thai xp, chiéu day 2 - 10m
”a 7 7 7 > , _ > ’ A ; .
D Sfet, sét pha, trang thai déo crng - nlra cirng, chiéu Phan bé kha hep trén mét sé
I1a3 day 3-8m N A
. . vung & phwong 2, 5
R Cat min den thd, chat vira, chieu day >18m, chra
nwéc ap lyc
Sét, sét pha, trang thai déo cirng - nlra clrng, chiéu
D )
day 3-10m
liad R |Catmin dén tho, trang thai chat vira, chiéu day 2- | Phan bd & mot sé khu vuc
a 7m thudc phuong 3, 4, 10, 13, 14
I D |Sét, sét pha, trang thai ntva cirng, chiéu day 4 - 10m
R | Cat trang thai chét vira, chidu day I&n hon 12m
Y |Bun sét, bun sét pha, sét déo chay, chiéu day 3 - 5m
b1 D ch:t,;(ft&f:ﬁ, trang thai déo mém - ntra crng, chiéu Phan bb & mot sb viing &
y i i phuong 11, 13, 14
R Cat pha, cat min dén tho, chieu day >10m, chira
nwéc ap lyc
Y |Bun sét, bun sét pha, sét déo chay, chiéu day 2 - 3m
D |Sét. sétpha, trang thai déo mém - nlra cirng, chiéu L .
b2 day 2 - 6m Tgan bo cha yeu & phuwdng 9,
lib R |Cat min dén tho, chidu day 4 - 9m, chira nwéc ap luc
D |Sét, sét pha, trang thai tv nlra clrng dén clring
Y |Bun sét, bun sét pha, chiéu day 1-5m
R | Cat min, trang thai xbp; chiéu day 2 - 8m L .
" N PP - . = Dién phan bo kha hep; Tap
b3 D S‘et, sét pha; trang thai déo clrng - nlra clrng, chiéu trung mét s khu vuc thude
day 7 - 15m phwong 12, 14
R |Catmin dén tho, trang thai chat, chiéu day Ién hon
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Bang 4. Du bao su 6n dinh va giai phap 6n dinh hd méng séu trong cac dang ciu tric nén DCCT khu vuc

Quén 10 TP. H6 Chi Minh

Kiéu |Phu kiéu | Dang nén Vén dé bCCT

Giai phap 6n dinh (chiéu sau hé méng)

Cwr van thép (3-4m)

Buc, day trdi day hé mong

I la la1 Trwot thanh hé méng Ctr van thép két hop véi hé thanh chéng, neo (6-7m)
Twdng barrette (>9m)
i i s e Cw van thép (3-4m)
Cat, nwéc chdy vao ho moéng R oL ;
lla1 s Twong coc xi mang dat (6-7m)
Buc, day troi day ho moéng .
Twong barrette (>6m)
i i s e Cwr van thép (3-4m)
Cat, nwdc chay vao ho méng o, Lz A P
lla2 A me AL Cwr van thép két hop véi hé thanh chong, neo (6-7m)
Buc, day troi day ho méng .
" Twdng barrette (>9m)
a
i ) e Cwr van thép (3-4m)
Cat, nwdc chay vao ho mong . o ;
lla3 2 s Twdng coc xi mang dat (6-7m)
Buc, day troi day hd moéng .
Twdng barrette (>6m)
. L. Cw van thép (3-4m)
Il Trwot thanh ho mong o, L2 o ;
lla4 Cwr van thép két hop véi hé thanh chong, neo (6-7m)

Twong barrette (>9m)

llb1 | Trwot thanh hé moéng

Cwr van thép (3-4m)
Clr van thép két hop véi hé thanh chéng (6-7m)
Twong barrette (>9m)

b b2 Trwot thanh hé moéng
Buc, day trdi day hé mong

Cwr van thép (3-4m)
Twong coc xi méng dat (6-7m)
Twong barrette (>9m)

Trwot thanh hé mong

1Ib3 . . S
Cat, nwdc chay vao ho méng

Cwr van thép (3-4m)
Twong barrette (>6m)

pha, buin cat pha, sét c6 trang thai tir chay t&i déo chay,... méi
lién két kién trac gitra cac hat 1a méi lién két keo nwéc, do
bén lién két kién truc th&p, chi bang phan tram, it khi dat 0.1
kG/cm?. H& mong dt trong nhém dat nay dé bj mat n dinh
do trwot d&t & thanh hé méng.

- Nhém R bao gdm céc loai dat r&i nhw cat, cudi séi co
tinh xdp roi, tire 1a khong cé lién két gitka cac hat hop thanh
d4t. Khi hé mong dao sau dat trong nhom dat nay thwéong
phat sinh cac qua trinh nhw cat chady, x6i ngam, nwéc chay
vao ho méng,...

+ Quan hé khéng gian gitra cac I&p dat: Bao gdm vi tri tén
tai, chidu day va bién dbi chiéu day cla cac |&6p dat tham gia
vao cau truc nén, trong dé dac biét chu y dén cac I&p dat roi
va céac lop dat yeu.

b) Két qué phan chia

Trong khu virc Quan 10 TP. H& Chi Minh, cac don vi ciu
tric dwoc phan thanh cac kidu, phu kidu va dang cau tric
nén. Nguyén téc phan chia nhw sau:

* Kiéu clu tric nén dwoc phan chia thanh 2 kiéu dwa
vao dac didm cé mét hay khéng cé mét cac nhom dat roi (R)
trong cau trdc nén.

- Kiéu I: Khéng c6 mat nhém dat R;

- Kiéu IIl: C6 mat nhém dét R.

* Phuy kidu cAu trdc nén dwoc phan chia tir cac kiéu cau
tric nén theo d&c didm tén tai hay khong ton tai nhém dat
yéu - Y trong cAu tric nén.

+ Trong kiéu | & khu virc Quan 10 chi tdn tai phu kiéu la,
véi dac trng 1a cAu tric nén chi c6 mat nhém dét dinh — D.

+ Kiéu Il c6 2 phu kidu:
- Phu kiéu lla: Khdng c6 mat nhém dét Y trong cau
trac nén;

- Phu kiéu llb: C6 mat nhém dat Y trong clu tric
nén.

* Dang cu tric nén dwoc phan chia tir cac phu kiéu cau
trdc nén dwa vao trat tw sdp xé&p tir trén xubng dwéi clia
nhém d4t D, Y va R trong tirng phu kiéu.

+ Phu kiéu la chi c6 mét dang cAu tric nén la1 véi trat tw
sap xép: D

+ Phu kiéu lla c6 4 dang c4u tric nén:

- Dang lla1 c6 trat tw sép xép: DIR;

- Dang lla2 cé trat tw sép xép: D/R/D;

- Dang lla3 c6 trat tw s&p xép: R/D/R;

- Dang lla4 c6 trat tw sép xép: D/R/D/R.

+ Phu kiéu llb c6 3 dang c4u triic nén:

- Dang lIb1 c6 trat tw s&p xép: Y/D/R;
- Dang 1Ib2 c6 trat tw sép xép: Y/D/R/D;
- Dang I1b3 c6 trat tw s&p xép: Y/R/D/R.

Téng hop cac don vi phan chia theo nguyén tac trén, ciu
trac nén khu vwc Quan 10 dwoc phan chia thanh cac kiéu,
phu kiéu va dang cAu triic nén (bang 3). Tt cac dang cAu tric
nén dy bao cac van d& DCCT va dé xuét gidi phap 6n dinh hé
mong sau twong ng (bang 4).

T céc tai liéu tdng hop, cac dang cAu truc nén da phan
chia, T4c gia da thanh lap dwoc so dd phan ving clu tric
nén khu viec Quan 10 TP. H& Chi Minh (hinh 1).
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Hinh 1. Sc d6 phan viing cau tric nén khu vuc Quan 10 TP. H6 Chi Minh

5. Két luan
~ TW céc két qua nghién ctru trén day co thé rat ra mot sb
két luan sau:

1. Khu vire Quan 10 TP. H5 Chi Minh ¢6 c4u truc dia chét
khéng &n dinh, gdm nhiéu loai d4t da cé thanh phan va tinh
chét co ly rat khac nhau, dac biét 1a sy ¢ mat cia cac 16p
dat yéu va dat cat bao hoa nwédc anh hwéng rat Ion dén sy
4n dinh ctia hé méng sau khi thi cong trinh nha cao tang.

2. Theo déc diém cAu trac nén BDCCT phuc vu tinh toan
dw béo 6n dinh va str dung giai phap 6n dinh hé méng sau
nha cao tang, c6 thé phan biét trong pham vi nghién ctru 2
kiéu (1 va I), 3 phu kiéu (la, lla va lIb) va 8 dang cu triic nén
khac nhau (a1, lla1, lla2, 11a3, lla4, lib1, 1Ib2, va [Ib3).

3. Két qua phan chia c4u tric nén va phan ving BCCT la
co s& dé phan tich, danh gia kha nang én dinh ciing nhw lwa
chon giai phap 6n dinh hé méng sau ciia cong trinh nha cao
tang duoc xay dwng trong khu viee Quan 10./.

1
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B& tru diing bang thép ting suat truéc

Vertically cylindrical tanks of pre-stressed steel

Tom tat

B& chifa 6 dung tich lon
V>30.000m’ rat can cho cong nghé
héa chat va ddu mé. Khi ¢6 dung
tich 16n, chiéu day thanh bé rat day,
rit kho thi cong bang phuong phap
cuén. D& phu hop véi cong tac thi
cong bang phuang phap cuén, tang
hiéu qua kinh té, thudng dung bé
chiia ting sudt trudc. Hién nay, tai
Viét Nam rat it cac tai liéu nghién
citu vé loai bé chiia nay. Bai bao sé
gidi thiéu vé cdu tao, cach tinh toan
bé tru diing bang thép iing suat
trudc.

Tir khéa: két cdu thép, két cdu thép ban,
bé chita tru dting, tinh todn bé chita, két
¢ Ung sudt trudc

Abstract

Storage tanks with a volume exceeding
30,000m3 are mostly used in chemical
and petroleum industries. Storage tanks
with large volume usually have very
thick surrounding walls which are very
diffucult to build by roll method. In
order to match the roll method and to
encrease the economic efficiency, pre-
stressed tanks are usually used. Currently
there is a little scientific information
about this tank type in Vietnam. This
paper will introduce the structure

type, calculation method of vertically
cylindrical tanks of pre-stressed steel.

Key words: steel structures, sheet
metal structures, vertically cylindrical
tank, calculations of tanks, pre-stressed
structure
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Ngay nhan bai: 22/3/2018
Ngay stra bai: 5/4/2018
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Poan Tuyét Ngoc

1. Téng quan st dung bé tru dirng béng thép trng suét trwéc

Hién nay tai Viet Nam nganh céng nghiép hoa chat va diu mé da va dang phat trién
manh do nhu cu can thiét clia cudc sbng con ngwdi. Sy phat trién manh doi hdi can co
noi trung chuyén va chira vat liéu tir chd khai thac dén noi can thiét khi st dung. Viéc
ché tao bé chira véi dung tich 160 1a mét trong nhikng nhu cau can thiét trong nganh coéng
nghiép hoéa chét va ddu ma. Bé tru dirng bang thép trng suét truéc 1d mot trong nhivng két
chu dap &ng dwoc yéu cau nay.

Bé& chtra tru bang thép c6 wu diém chiu dwoc ap lwc I&n, strc chira khée, dé dang
trong cong tac Iap rap xay dwng va dap (rng thdi gian thi cdng. Tuy nhién véi bé chira c6
dung tich I&n dé téng hiéu qua kinh té, dap (ng dwoc cdng nghé thi cong bé bang phuong
phap cudn can cAu tao than bé dwgc (ng suét trudc. Didu nay sé gidm duoc chidu day
thanh bé&, dap &ng phu hop véi phuong phap thi cong.

2. C4u tao bé chtra tru dirng bang thép rng suat trwéc

Bé chiva try ding béng thép (rng suét trudc thweng dung cho bé cé dung tich 16n V >
30.000m?®. CAu tao clia mai, day bé khéng khac gi bé chira thwéng, nhwng phan than clia
bé& dwoc bd tri thém cac cap thép cudng d6 cao quan quanh va dwoc neo tai cac gbi bd
tri tai day va noi két thic quén cép (Hinh 1).

Khi cac day cap dwoc kéo bang kich sé& gay nén vao than bé, &ng suét nén nay gay
ngwoc ddu v&i (ng suét do tai trong khi bé& lam viéc (chra nhién liéu). Do vay, kha ning
chiu luc clia bé s& dwoc ting I&n hodc chidu day than bé giam. Didu nay sé& dap (rng véi
diéu kién thi cong bang phwong phap cudn, ting hiéu qua kinh té.

Theo chiéu cao than bé, ap lwc thiy tinh ting dan xudng day. Dé lwa chon than bé
hop Iy va hiéu qua, ngudi ta thweng quan cap nhw sau: Day cap khong dwoc dét trén
chiéu cao toan than bé, né chi dwoc bé tri khodng 1/3 than bé phia dwdi. Trén doan than,
dw kién (rng suét trudc cap sé duoc bd tri thanh céac ving véi cac budc cap khac nhau.

a. b,
T = =

Hinh 2: N6i lu'c trong thanh bé tru trong giai doan rng suét trudc va giai doan

lam viéc
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Cang 1&n trén bwéc cap sé thwa dan, khoadng cach khong day
bang phia dwdi. Dwa trén diéu kién can bang ndi lwc trong
than bé, lyc (ng suét trwde, sy thay ddi clia &p lwe thay tinh,
ta sé& tinh dwoc chidu day tirng doan than.

Day cap cdng vong xung quanh than bé thuwong lam tir
cap thép cwdng dé cao, co dwong kinh tir 1,5mm tréd 1én.
Thwdng dung cap mét bo sgi, cac dwong kinh sgi nhw nhau.
Cap khi cubn yéu ciu phai chat ché va ép chat vao than
theo dung vi tri khoang cach thiét ké. Neo cla cap trong bé
thwong dung la loai neo ném hoac neo 16 xo6.

3. Tinh toan thanh vé tru dirng (rng suét trwdc

Viéc tinh toan cac bd phan day mai, neo cia bé try ding
ng suét trwdc dwoc tinh nhw bé thudng. Chi khac khi tinh
than va noi ¢ hiéu tng bién. Khi tinh toan than bé tru &ng
suat truwdc can tuan theo mot sb gia thiét sau:

3.1. Céc gia thiét khi tinh toén thanh bé tru tng suét truéc

- Vat liéu Iam viéc trong giai doan dan héi;

- Tinh theo ly thuyét phi mé men;

- Coi bién dang theo phuwong véong ctia than bé va bién
dang clia day cap la nhw nhau;

- ng suét trong thanh bé va cac vong thép cudn dat t&i
cwdng doé tinh toan;

- B6 qua bién dang cla neo.

3.2. Tai trong tac dung 1én thén bé chira ting suét truéc [3]

Tai trong tac dung lén thanh bé gdm cac tai trong nhuw
trong bé thudng:

- Trong lwong than bé va cac Iép cach nhiét quanh than:
Gy

- Trong lwgng cla mai va cac I&p cach nhiét trén mai: G,,;

- Ap luc thay tinh, ap luc du trong khéng gian hoi: Py;

- Ap luc chan khéng (khi bé réng): P,;

- Tai trong gio: Pg;

- Lwc (rng suét trwéc: og;.

3.3. Thanh lap céc cong thirc tinh toén thanh bé tru iing suét
trioe

Trong giai doan (rng suét trwéc, thanh bé chira lam
viéc nhu két ciu thép chiu kéo trng suét trwéc. Tuy nhién
trang thai (rng suét nay gdm hai thanh phan: (rng suét theo
phwong vong va (rng suét theo phwong dwdng sinh. Do ciu
tao clia than bé va cudn day cudn xung quanh, (ng suét theo
phwong vong sé do thanh bé va cac soi cap chiu, con trng
suét theo phwong dudng sinh 1a do riéng bé chiu.

N6i lwc trong thanh bé dwoc xac dinh bang cach xét
phwong trinh can bang cda tiét dién dai tru don vi (dang hinh
vanh khan) (Hinh 2). V&i gia thiét coi bién dang theo phwong
vong clia thanh bé va cac cudn day 1a nhw nhau.

Khi thanh bé chiu trng suét trwdc, phwong trinh can bang
ndi lwc:

0,0, + 0,0,= 0 "

Trong do:

Oo1: lwc (rng suét trwéc thanh bé chira;

Og2: lrc rng suét trwdc trong day cap;

84, 8,: chiéu day thanh bé va chiéu day cap.

Khi thanh bé chju ap lwc bén trong:

Du6i tac dung ctia ap lwc thay tinh, than bé va cac cudn
day 1am viéc ddng thdi. O phan thanh bé (ng suét trwéc,

6+ ) Ry
.
1 &
ll.!{l e - ']
1 ¥
06 ! e
l-..lll'll
P g
| S | . |
nd -
.-.'f'
a2 i = T
)2 {4 L L% R
Ky

(rng suat gay nén nhé dan va tién t&i khong. Sau dé, thanh
bé tiép tuc chiu kéo do tac dung ctia ap luc thay tinh, tng
suét theo phwong doc 1a do thanh bé chiu.

Hé phwong trinh can bang cla bé truc theo phwong vong
va phwong dwdng sinh:

0,0,+ 0,0, = pr

2)
N
0,0,=——
2rr (3)
Trong do6:

04, 0,: lwc (ring suat theo phwong vong va phuwong dwdng
sinh;

0,: luc rng suét trwéc trong day cap;

N,: lwc doc theo phuwong dwdng sinh.

Biéu dd 1am viéc cia thanh bé tru (rng suét trwdc trong
giai doan &ng suét trwdc va trong giai doan chiu ap lwc bén
trong thé hién nhw & Hinh 2.

Diéy kien can béng bién dang theo phwong vong cla
thanh bé va day la:

1 1
[(01 _:uo-x)_o-oz}f = (O-z _O-oz)f
1 1 (4)

Giai phwong trinh 2, 3, 4 xac dinh dwoc (rng suét theo

phwong vong cla thanh bé va day la:

u o
pr+(1+é.m./51) S
= -0,

2
o' —
! S, +mé, ”s, )
mpr(l - %)
O, =—(F——  ~Op
0, +md, ©)
Trong d6:
m = E,/E,

E4; E,: M6 dun dan hdi cia vat liéu lam bé va day cap;

u: hé sb poat-xong.

T cong thiec nhan thay réng: (ng suét trong thanh bé
phu thudc vao ty 1é gilba chiéu day thanh bé va day, phu
thudc vao ty sé mé dun dan hdi va lwc (ng suét trudc. Dé bé
chira lam viéc hiéu qua dung thém diéu kién (rng suat theo
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Khu vire Vung ;T)Ieblé rr?:n M0P1:a MPa n?rzn mtm I\(/Ijlgza k?\l Mona
9 - 1,6 7 56,7
8 - 3,6 7 123,3
7 - 5,6 8 166,3
6 - 7,6 11 163,4
5 - 9,6 12 161,7
4 1 10,6 16 156
2 11,6 16 170,7 ) )
Cap theo cau tao theo cau tao
3 1 12,6 16 185,2
2 13,6 16 199,9
5 1 14,6 16 210 0,04 0,31 64 22 0,43 211,5
2 15,6 16 210 1,8 1,31 15 22 0,43 217 1
1 1 16,6 16 210 34 2,45 8 22 0,43 219,2
2 17,6 16 210 4,5 3,27 6 22 0,43 236

Hm) | 16 2,6 3,6 4,6 5,6

6,6 7,6 8,6 10,6 12,6 15,6 17,6

5(mm)| 6 6 7 10 12

15 17 21 24 27 29

phwong vong bang trng suét theo phuong dudng sinh 6,=0,.
Két hop 2, 3, 5, ta co:

Oy _ 6, —m9, (1-u)
o, 0, +md,

()

Néu lwc tng suét trwdc vwot qua gia tri gi¢i han trong
cong thire 7 thi (rng suét theo phwong doc sé Ién hon trng
suét theo phwong dwdng sinh.

Néu ky hiéu cwéng do tinh toan cla cac tAm thép ban 1a
R1, day cap 1a R2, trén co s& cac cong thirc da thiét lap &
trén xac dinh dwoc chiéu day thanh bé va day cap khi chiu
ap lwc bén trong px la:

—m| Cor oy
pr k m( AI-I—])-%,UWZ A1

5 =2
; (k_m)(a%z ”)“‘m 0%1 @)

Trong do6:

GV
5. =P R,
=2
e )en R,
9

T c6ng thikc 8, 9 cho thay sy phu thudc cia chidu day
véi lwc rng suét trwde. Gia tri cha lwe (ng suét trudc |y tir
diéu kién dam bao bén cla thanh bé trong thdi gian tao trng
suét trwdc. Néu can thiét 1y o, = R, (hiéu qua kinh té), ta ¢

O _ k—m(1-p)
R, k+m

(10)
Nghién ctru anh huéng cla dai lwong k, m, lwc (ng suét
trwée, cac gia tri chiéu day d,, 8, trong cdng thirc 8, 9 ta dwoc
cac biéu dd nhw trén Hinh 3.
T biédu db trén hinh 3 thay rang trong moi trwéng hop

tdng chiéu day (3, + 3,) s& gidm khi lwc (ng suét trwdc tang.
O bé chtva lam tir vat liéu kém clirng hon so vé&i day cap thi
hiéu qua sé tang lén, do ltc nay, cac day cap sé tiép nhan tai
trong nhiéu hon so véi thanh bé chira.
3.4. Tinh toén noi tiép gidp gitka thanh va day, én dinh cda
thanh bé tru (g suét truéc

3.4.a. Tinh toan noi tiép giap gitra thanh va day bé tru
(rng suét truéc

Tai ving ndi than voi day bé tru &ng suét trwdc, bién
dang theo dwerng kinh clia than bé bi day can tré ndy sinh mé
men udn va lwc cat cuc bd. D& tim cac ndi lwc cuc bo, dung
phwong phép lwc véi hé co ban gdbm 2 &n s mé men va luc
cét cuc bd. Khi tinh toan gia thiét rang giai phang bé rong mét
don vj tinh tr than va day lam viéc nhu mét dam ban vé han
trén nén dan héi vdi hé sd nén twong (rng cla than va day.
Qua trinh tinh toan dwoc thyc hién kha phirc tap, tinh dwoc
m6 men udn cuc bo béng coéng thirc sau:

Trong do:

P

& +M,0

2p
(11)

P: lwc trng suét trwéc trong cac day trén doan than & day
c6 bé réng don vi;

¢, B, 8: cac hé sb xac dinh tir giai bai toan trén nén dan
hoi;

M, =

Mp: mé men udn cuc bo tai day khi than tru khéng dwoc
trng suat trwéece.

3.4.b. Kiém tra 6n dinh than bé tru trng suét trwéc

- On dinh cla than bé trong giai doan (rng suét trwéc:

Trong giai doan (rng suét trwdc do than bé chwa cé vat
liéu chtra, than bé chi chiu nén do lwc kéo cac day cap gay
ra. D& dam bao &n dinh than bé trong qué trinh ng suét
truéc co thé dung mot trong cac bién phap sau:

(xem tiép trang 56)
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Lua chon dang bé Aerotank dé xirly nuéc thai bang
phuong phap sinh hoc dung bun hoat tinh

Selection of Aerotank tank shape for biological wastewater treatment using activated sludge

Tom tat

Bai bao dé cap dén tinh toan lua chon dang bé
aerotank cho cac tram xi Iy nudc thai dé thi &
Viét Nam trén co s6 tiéu chudn thiét ké TCVN
7957:2008. Hai dang bé Aerotank (trdn va day c6
ngan héi phuc bun) dugc dua vao tinh toan thiét
ké véi dau vao giéng nhau

(0=20.000m*/ngd, BOD vao =300 mg/I,

BOD ra = 20 mg/l). Thé tich bé aerotank tinh
toan nhan dugcla co s6 d€ so sanh va danh gia
kinh té ky thuat cho qua trinh ra quyét dinh lua
chon. Két qua nhan dugc cho thay ring thé tich
hitu dung cia dang bé aerotank tron (5496,5m°)
I6n hon nhiéu so véi thé tich clia bé aeotank

day 6 ngan héi phuc bun (3412,5m’). Két qua
nghién citu cho thay uu diém ciia bé aerotank
day c6 ngan héi phuc biin cho xi Iy nudc thai
sinh hoat trén quan diém dau tu.

Tir khoa: Xi Iy nudc thdi, BOD, aerotank tron, aerotank
héi phuc bin, bin hoat tinh

Abstract

The paper deals with the calculation of Aerotank
tank shape for urban wastewater treatment plants in
Vietnam based on TCVN 7957: 2008 design standard.

Two aerotank types of (mixing and pushing with mud-
recovery compartment) were included in the design
calculation with the same input (Q = 20,000 m*/day,
BOD =300 mg/l, BOD = 20 mg/I) . The calculated
aerotank volume is the basis for comparison and
economic and technical evaluation for the decision-
making process. The results showed that the useful
volume of the mix-process aerotank (5496.5 m3)

was much higher than those of the mud-recovery
aeotank (3412.5m?). Research results showed that the
advantages of pushing aerotank with mud-recovery
compartment for domestic wastewater treatment on
the investment point of view.

Keywords: wastewater treatment, BOD, mix-process
aerotank, mud-recovery aerotank, activated sludge
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1. Gii thiéu

Theo bao céo tbng két ndm 2017 cta Hoi Cap thoat nwéc Viet Nam, hién
nay trén toan bd lanh thd Viét Nam da cé 41 nha may x& ly nwéc thai dang
hoat déng dat cong suat 950.000 m®ngd va 28 nha may x& ly nwédc thai dang
xay dung v&i cong suét khodng 1.375.000 m®/ngd [6]. Phan Ién cac nha may
X ly nwée thai s dung cong nghé xt ly sinh hoc vé&i hé bun hoat tinh hoat
tinh lo Itrng, hay néi mot cach khac 1a st dung day chuyén céng nghé c6 bé
aerotank xt ly bac 2 [2,3,4,6]. X& ly bac 2 truyén théng dwoc hiéu 1a xi ly theo
chat hiru co (BOD removal) va xt ly chat lo Iting (SS removal) dén trén 85%
[1,2,4]. V& ban chét, aerotank 13 dang bé& phan tng sinh hoc ma trong dé vi
sinh vat dwoc nudi dwéng bng thirc &n 13 cac chét hivu co va vé co co trong
nwéc thai tai diéu kién nhét dinh (hao khi) [1,2]. Aerotank co thé thiét ké cho
x& ly hoan toan nuwéc thai sinh hoat da@m bao tiéu chudn dau ra dat 10-20 mg/l
BOD va SS twong (ng [1,3,4]. Thyc té trén thé gidi, yéu clu dén tiéu chuan xa
thai ngay cang cao va cang nhiéu dang bé aerotank dwoc phat trién dé cé thé
khéng nhitng xt Iy BOD, SS ma con x& Iy N, P bdng phwong phap sinh hoc.
Hiéu qua xt Iy chat nén (BOD, N, P) clia bé aerotank phu thudc nhiéu diéu kién
ma trong d6 ché do thay lwc cia bé 13 yéu té quan trong [1,2,4]. Trong thuc té,
viéc lya chon loai bé aerotank phu hop cho mét thiét k& bat ky nao dé la vo
cting quan trong dé dadm bao d6 &n dinh cia cong nghé, hiéu qua x( ly cao va
cac chi s6 kinh té& ky thuat nhw tdng mirc dau tw ban dau, suét ddu tw, chi phi
nang lvong la bé nhét [1,2]. Viéc Iwa chon loai bé& aerotank pht hop phu thudc
vao nhiéu yéu tb trong d6 cé cdng suét tram xt ly, thanh phan tinh chét nwéc
thai dau vao [1,2,4]. Ngoai ra, bé aerotank dwoc phan ra 1a 3 loai chinh 13 theo
ché do thay lwc aerotank day, Aerotank tron va Aerotank theo mé. Nhiéu nghién
ctru ly thuyét [1,2] d& chirng chi ra réng tinh chat nwéc thai va ché do thay lwc
¢6 anh hudng dang dén thé tich ciing nhw cac thong sb cong nghé khac cla
bé aerotank.

Thuc t& san xuét cho thay viéc so sanh danh gia kinh té ky thuat lwa chon
loai bé& aerotank tai Viét Nam bi coi nhe, d&c biét dbi v&i cac dai cong suét
trung binh tr 10.000 — 20.000 m3/ngd khi cac loai bé aerotank day va tron duwoc
khuyén cao co thé ap dung [5]. Trong khuén khd bai bao nay, tac gia chi thyc
hién nghién ctru cho 2 dang bé 13 aerotank day cé ngan hdi phuc buin (con goi
la aerotank hdi phuc buin) va aerotank trén & ché do loai bd chét hiru co (BOD
removal) theo TCVN 7957:2008. Can nhan manh rang tuy theo tinh chat nwéc
thai, diéu kién kinh té xa hoi cla dia phwong va tiéu chuén xa thai hién hanh,
aerotank truyén thdng loai bé BOD van cé thé dwoc tng dung réng réi do tinh
cbng nghiép, hiéu suat xr ly cao, don gian trong ciu tao va van hanh, chi phi
dau tw va van hanh hop ly [1,2]. Vi du tram xt ly Hb Bay Mau tai Ha Noi do
Nhat Ban thiét ké 12 so' db aerotank tron truyén théng nhung nwéc xa ra dat tiéu
chudn xa ra ngudn loai A TCVN 14:2011 [1,2].

2. Nguyén ly hoat ddng va phwong phap tinh toan bé cac dang aerotank
2.1 So' dé nguyén ly hoat déng céc bé aerotank

Aerotank tron (Complete - Mix Process Configuration) la bé phan (rng sinh
hoc vé&i bun hoat tinh lo’ Itrng, thwong ¢é hinh vudng hodc hinh chir nhat dadm
bao cho bun hoat tinh tudn hoan va nwéc thai dau vao duwoc phan bd déu va
ngay lap tirc dén toan bd moi diém trong thé tich bé (Hinh 1). So' dd céng nghé
x& ly bao gdbm cé bé I&ng 1 — tach cin thd lo Irng SS trong nwéc thai dam bao
ndng d6 nhé hon 150mg/l, aerotank trén va bé lang 2 dé loai bé chat hivu co va
dé lang bun hoat tinh. Bun tuan hoan 30-60% duoc thuc hién dé duy tri néng
dd bun 1am viéc trong bé tir 2-5g/1. Néng dd 6-xi hoa tan dwoc duy tri trong bé
khéng nhd hon 2 mg/l. Uu diém cla bé 1a chiu dwoc cac sbc vé& tai trong chét
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Lang| Ling i
Mudec thibi wla = = M thii ra
Bin cin B haat tinh tedn hodn
Bin du
Hinh 1. S d6 nguyén ly hoat ddong bé aerotank tron [2]
hiru co' va chét déc hai do ndng d6 chat nén (BOD) duwoc  (grBOD/1grbun);

trung binh héa trong toan bé thé tich bé va bang murc a6 xt
ly diu ra. B& aerotank tron dwoc khuyén cao ap dung cho
cong suat dwdi 20.000m%ngd [3,4,5].

Aerotank ddy hdi phuc bun (contact stabilization): 13 bé
phan &ng sinh hoc hiéu khi v&i bun hoat tinh lo' Irng dwoc
thiét k& v&i 2 vung (riéng hodc hop khéi) chirc nang khac
nhau: (i) ving tiép xuc va (ii) viing héi phuc bun. Tai vung tiép
xuc, vi sinh vat lay thirc &n (BOD) rét nhanh tir méi truéong
nwédc, ddng thoi tao bdng keo tu 1dm nuéc sach trong bé
I&ng 1. Tai viing hdi phuc bun, vi sinh vat thye hién qua trinh
chuyé&n hoéa (6-xi héa) chat hitu co. Ndng do bun hoat tinh
trong vung hdi phuc Ién hon trong viing tiép xdc. Cac théng
sb céng nghé ky thuat nhw ndng dd bun hoat tinh lam viéc,
ty 1& tudn hoan bun, ndng do & xi hda tan cling giéng nhw bé
aerotank tron. Uu diém cla bé& aerotank cé ngdn hdi phuc
bun Ia chiu dwgc sbc vé tai trong chat hivu co va chét doc hai,
ddng thei c6 mirc dd x ly cao clia aerotank day.

2.2 Phuong phép tinh toan bé aerotank

Thoi gian xt ly (Iam thoang) trong bé aerotank trén dwoc

tinh toan theo céng thirc (62) TCVN 7957:2008

_ Ll 15
a(1—tr)p T (1)
Trong do:

- Ly, Lg néng d& BOD dAau vao va ra khai bé (gr/m?);
- a: ndng do bun hoat tinh trong bé (gr/md);

- p: tbc d6 oxi héa BOD cla bun hoat tinh (g BOD/g
bun.h);

- T: nhiét dé trung binh ctia hdn hop nwéc thai vé mua
déng (°C);

- tr: d6 tro clia bun hoat tinh, phu thudc tirng loai nwéc
thai va dwogc chon theo bang (46) TCVN 7957:2008.

Thoi gian xt ly trong bé aerotank c6 ngan hdi phuc bun
duwoc tinh toan theo cong thirc (66) TCVN 7957:2008
Téng thdi gian nwéc lwu lai (hay thei gian théi khi) trong
bé aerotank c6 2 ngan (ngan tiép xdc va ngan tai sinh) dwoc
tinh theo céng thirc (66) TCVN 7957:2008
Lo - Lt

° " Ra,.(1-tr).p 2

Trong do6:

- R: hé sbé tudn hoan bun, dwoc xac dinh theo céng thirc
(61) TCVN 7957:2008;

- Lo, Ly ndng do BOD dau vao va ra khoi bé (gr/md);

- tr: d6 tro clGa bun hoat tinh, 18y tr = 0.3;

- p: tébc dd6 khtr BOD cGia 1 gram bun hoat tinh

- a: ndng dd bun hoat tinh trong ngan tiép xuc. a = 3 (g/1)
- a,: Ndng d6 bun trong ngan tai sinh:
a,=1000/I= 1000/120 = 8.3g/l = 8300 gr/m®
Thoi gian suc khi trong ngén tiép xuc:
25 L
ttx — ngﬂ
a L

! 3)
Thoi gian lam thoang trong ngan tai sinh (thoi gian lwu
nwéce):

tts = tO - ttx (4)
Thé tich ngan tai sinh: W, = t..q; (5)
Thé tich ngan tiép xtc: W, = t,.(Q+q); (6)

Q: lwu lwong nuéc thai can xi ly (m3/h);
g: lwu lweng bun tuan hoan = R.Q (m%h);

3. Két qua tinh toan va ban luan

Céc thong sb tinh toan d4u vao dwoc lay nhu sau:

Q =20.000 m¥ngd = 833 m%h;

BOD d4u vao = 300 mg/l, BOD dAu ra = 20 mg/l. 2 loai bé
aerotank dwgc dwa vao tinh toan thoi gian xt ly, tr d6 xac
dinh dwoc thé tich lam viéc clia bé dé so sanh.

3.1 Thé tich lam viéc ctia bé aerotank trén:

Theo TCVN 7957: 2008, ta xac dinh dwoc thoi gian x& ly
cla bé aerotank tron theo cac bwdc sau:

- Theo cbng thire (63) TQVN 7957:2008 xac dinh 'du’c_yc
toc d6 6xy hoa riéng cac chat hiru co (mg BOD5/g chat kho
khéng tro cda bun trong 1h:

L;.C, 8 1
LCy +KCy + KoLy 1+ ga

P = Pmax ~23,71(mg / g.h)

Cac gia tri pnax Ki, Ko, va @ xac dinh theo bang (46)
TCVN 7957:2008 nhu sau:
Pmax = 85; Ky = 33; K, =0,625 va ¢ = 0,07.
- Thoi gian x& li nwéce thai cha aerotank trén [cong thirc
(M1
300-20 15

= x— = 4,22(h)
3x(1-0,3)x23,71 20

- Theg cbng thire (60) TCVN 7957: 2008 xac dinh duoc
thé tich bé aerotank trén:
W, =t x (1 +R) x Qq = 5496,5(m3).
Trong do:
* Qq: Lwu lwong tinh toan (m®/h); Q, = 833,33 m¥/h;
« t: Thoi gian théi khi, t= 4,22 (h);
* R: ti 1é bun hoat tinh R = 0,5625

S0 30 - 2018 49




KHOA HOC & CONG NGHE

Ldngl
PR Rhehi vl o L

Ling Il
—E-4 M thil ra

has ph Bon by

Ban cdn

Bl kst tirh ol hodn

Baan i

Hinh 2. S d6 nguyén ly hoat ddong bé aerotank hdi phuc bun [2]

(Chon a = 3 (g/l), | = 120 (ml/g) dé tinh [5]).

3.2 Thé tich lam viéc ctia bé aerotank héi phuc bun:

-Tw cong thire (66) TCVN 7957:2008 Téc d6 6xy hoa cia
chét hivu co p tinh bdng mg BODs/g chét khd khong tro cia
bun trong mét gi&

L,Cy o
LCy+K\Cy + KoLy 1+ 9ay,

P = Prax ~18,15(mg / g.h)

CAC gi tri Pmax K1, Ko, va @ dwoc xac dinh giéng nhw déi
v&i bé aerotank tron.

Tl cdng thire (2),(3),(4),(5) va (6) trong tai liéu nay, ta xac
dinh dwoc cac théng sb sau:

- Tdng th&i gian nwéce lwu lai trong bé:

ty = 30020 =4,72(h).
8,3x0,5625x(1-0,3)x 18,15

- Thoi gian suc khi trong ngén tiép xdc:

2,5 Lh,,
ty = 205 ——Ilg—" L =1,44(h)
Trong d6 Ly, — BOD cla hdn hgp nwéc thai va bun tuan
hoan vao bé aerotank, dwoc xac dinh theo cong thirc (65)
TCVN 7957:2008

L, = Li:R ~199,2(mg /1)

- Thoi gian lam thoang trong ngan tai sinh (thdi gian lwu
nwéc):

te =ty — t,= 4,72 — 1,44 = 3,28 (h).

- Thé tich ngan tai sinh:

W, = t.q = 3,28.0,5625. 833,33 = 1537,5 (m®).

- Thé tich ngan tiép xuc:

Wy, = t,.(Q+q) = 1,44. 833,33.(1+0,5625) = 1875 (m®).

- Téng thé tich bé aerotank:

W = W, + W, = 1537,5 + 1875 = 3412,5 (m°).
3.3 Ban luan

Két qua tinh toan cho thay thé tich lam viéc cla bé
aerotank hdi phuc buin 1a 3412,5m3, thé tich bé aerotank tron
la 5496,5m?®. So sanh kinh té k§ thuat so' bo ciing cho thay ap
dung aerotank hédi phuc bun sé tiét kiem dwoc 2084m?® cong
trinh xay dwng (twvong dwong véi 0,62 1an) so véi aerotank
trén (cha yéu duoc thiét k& & Viét Nam). Theo Quyét dinh
s6 451/QD-BXD ngay 21 thang 4 ndm 2015 cla Bo truéng
Bo Xay dwng suat dau tw cho tram x(r ly nwdc thai sinh hoat
cong suét 20.000 m®/ngd giao déng trong khoang 16-18 triéu

VND. Pau tw xay dwng cong trinh cé thé gidm di dén 10 ty
VND néu tinh so bd don gia 5 trieu VND/m® cong trinh xay
dung bé - mét con sb dang ké cho chi dau tw [7].

Han ché cta nghién ctru 14 tinh toan mai chi &p dung cho
bé aerotank & mlrc d6 xt¥ ly cac chét hiru co (BOD removal).
Cac dang bé aerotank khac cho xi ly trigt d& (A/O, A20.
Bradenpho 5 bac, UTC) — hién nay dang phd bién vi tiéu
chuén xa thai ngat nghéo hon — van chwa dwoc nghién ctu.

Két luan

- Lwa chon céng trinh x& ly sinh hoc néi chung va bé
aerotank noi riéng la mot khau quan trong trong qua trinh
thiét ké tram xt ly nwéce thai, céd tac dong trwe tiép dén hiéu
qua kinh té k¥ thuat cho cong trinh.

- Lwa chon ché d thay lwc cho bé aerotank hay 1a chon
ché do day hoac tron ly twéng la mot van dé quan trong trong
quaé trinh thiét ké cong nghé.

- Aerotank day hdi phuc bun 1a lwa chon tét cho xir Iy
nwéc thai sinh hoat néi chung va & Viét Nam néi riéng, dem
lai hiéu qua dang k& vé& mét kinh té so v6i loai aerotank tron
dang chiém wu thé & Viét Nam.

- Nghién ctvu méi con han ché cho bé aerotank xt ly chét
hi*u co (BOD removal) ma chwa d& cap dén cac cong trinh
x@ ly sinh hoc triét d& nhw A/O, A20, UTC, Bradenpho 5 bac.
Trong twong lai, tac gia sé mé rong nghién clru cho cac dang
bé aerotank cho cac qua trinh x& ly triét dé noi trén./.
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Mét s6 van dé khi lap chi dan ki thuat
lap dung khung thép nha cao tang tai Viét Nam

Some issues as setting up technical guidelines for erecting steel frames
for high rise building in Vietham

Tom tat

Theo quy dinh, chi dan ki thuét phai
dugc 1ap riéng cho méi cong trinh. Do
do, don vi tu van thiét ké sé phai soan
nhing chi dan ki thudt nay truéc khi
chuyén sang giai doan dau thau. Hién
tai, 6 Viét Nam chua ¢6 chi dan ki thuat
dudgc chuan héa trong linh vuc xay dung.
D6 ciing la nguyén nhan dan dén su khac
nhau va khdng théng nhat vé ni dung
ca chi dan ki thuat trong ciing mét loai
hinh cong trinh. Véi hién trang nay thi
viéc chudn héa cac chi dan ki thut sé
khdng chi tac dong truc tiép dén viéc
néng cao chat lugng ctia chi dan ki thuat
ma con giam bét khdi lugng céng viéc
cta tu van thiét ké trong viéc 1ap chi
dan.

Tirkhda: Chi dan ky thudt, nha cao tang bang
thép, chudn héa chi dan ky thudt, két cdu thép

Abstract

As a rule, technical guidelines must be set
for every project. Therefore, the design
consultants have to prepare these technical
guidelines before bidding phase. At present,
there are no standardized technical guidelines
in the field of construction. This is also the
reason for differences and inconsistencies

in the content of technical quidelines in the
same building type. With this status, the
standardization of technical guidelines is not
only directly affect the quality of technical
quidelines but also reduce the workload of
design consultants in set up the technical
guidelines.

Keywords: technical guidelines, steel high-rise
building, Standardized technical guidelines,
Steel structure
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1. Tinh cép thiét cta viéc lap chi dan ki thuat cho céng trinh két ciu thép
1.1. Danh gié hién trang st dung chi dan ki thuat céc cong trinh két céu thép & Viét
Nam

a. Cong trinh “khu tai dinh cw P.11- Q.6 — TP. H6 Chi Minh chung cw 15 tAng mau
T106& H098” [3]

- Gidi thiéu so bd vé cong trinh:

Khu virc xay dung dw an co dién tich 1a 8910m?. Khu d4t nam trén dia phan hanh
chinh thuéc Phwong 11, Quan 6, Thanh phé H6 Chi Minh.

Giai phap két cdu dwoc lwa chon 1a khung thép hinh két hop véi bé téng. Str dung
hé théng két cAu khung thép chiu lwc, cot dAm bang thép hinh, san bé téng dé tai chd
diing hé cdp pha truyén théng, I8i + vach cirng chiu lyc ding va tao sy 6n dinh theo
phucvng ngang. Cot thép chju tai trong dirng, dam dan thép truyén tai trong ding
xudng cot va truyén tai trong ngang vao vach, Ii cirng.

Két cAu cot, dadm, dan va gidng thép hinh ch H, |, dwoc thdng nhat st dung loai
dién hinh 1a H300, H200, H160, H120, 1400, 1360, 1200, 1160. Khiu do cac dam, dan
nay c6 do dai tiv 5,4m dén 10,8m.

- Chi dan ki thuat thi céng: Gdm 5 chuong.

+ Chwong 1: Cong tac bé tong cbt thép.

+ Chuwong 2: Cong tac gach da va gach da cét thép.

+ Chuwong 3: Cong tac chéng thadm.

+ Chuwong 4: Cong tac két cau thép.

+ Chwong 5: Cong tac san ép 3D.

O day dbi twong quan tam la chwong 4: Cong tac két cAu thép.

Nhan xét: Chi dan ki thuat dwoc viét trong chuong 4 vé cong téc két cau thép kha
la so sai va thiéu nhiéu muc. Cu thé:

+ Muc tong quan: Thiéu cac yéu cau ki thuat chung nhw: Nguén goc san pham
thép, cac yéu cau vé nhitng cdng doan gia cdng nhw cét, dinh hinh, dap 16, bdo quan.

+ Muc vat liéu: Ngoai d& cap dén cuong do cho thép can va thép tAm can 14y nhw
trén hd so thiét ké can bd xung thém cac dbi twong nhw vat tw han, bu léng lién két,
vat liéu x&r ly bao vé nhw son, ma kém...

+ Muc lién két: O day dang dé cap t¢i 2 phwong phap lién két chinh 1a lién két bu
I6ng va lién két han. Tuy nhién chwa thdy dé cap dén cac yéu ciu nhw: quy trinh han
(danh gia theo tiéu chudn nao), quy trinh danh gia tho han, nghiém thu méi han..., té
hop bu I6ng (phwong phap lién két, nghiém thu...).

+ Muc chi tiét va san xuét: Ngoai dé trinh cac ban vé chi tiét cho tat ca két cAu thép
trwdc khi bat ddu san xuat can bé sung cac ban vé bb tri ciu kién, théng tin 1&p dung,
cac yéu cau vé dd chinh xac trong gia cong ché tao.

+ Muc l&p dung pé cap dén trach nhiém clGa nha thau trong qua trinh I&p dwng,
céac yéu cau vé& qua trinh 18p dwng, tinh todn dwoc thuc hién bdi ki sw chuyén nganh,
cac yéu cau khi cd bd sung chi tiét thép phu. &’ day can bd xung trinh bay phwong
phap l&p dwng, x& ly bdo quan, trach nhiém cla cac bén trong van dé an toan, tinh 6n
dinh cla két cAu thép, cong tac trac dac hay d6 chinh x&c trong qué trinh 1&p dwng.

+ Muc kiém tra va kiém dinh: Ngoai d& cap dén van d& nghiém thu va kiém dinh
két cAu thép tai xuwdng va cong trwéng bao gdm ca lién két han va lién két bu 16ng, két
hop cac yéu cau kiém tra chat lwgng méi han bang méat thwdng va chieng chi tho han.
Can bd xung thém muc kiém dinh yéu cau néng lwc don vi thi cong, kiém tra vat liéu
xtr ly bdo vé nhw son, ma kém...

b. Coéng trinh “Cung quy hoach, hdi cho va tri&n 1am Quang Ninh” [2]

- Gidi thiéu so bd vé cong trinh:
S0 30 - 2018 5]
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Céng trinh Cung Quy hoach, H&i cho va Trién Iam tinh
Quang Ninh dwgc xay dwng trérj khu d4t c6 dién tich khoang
62.363m? tai Khu Van hoéa Thé thao Cét 3, phuwéng Hong
Hai, thanh phé Ha Long. Khu d4t dw an dwoc hinh thanh va
phat trién trong khu virc quan thé cac cong trinh Van Hoa
Thé Thao véi cac truc giao thong trong yéu, két ndi rat thuan
loi v&i nhitng dia diém khac trong toan thanh phd.

Céng trinh cung quy hoach, hdi cho va trién 1am Quang
Ninh dwoc td chirc khéng gian theo hai khéi:

+ Khdi dé c6 mai vom dang vé 8¢ c6 mat bang hinh dvan
tréi ttr goc Dong Bac xudng Tay Nam, mét chinh hudng vé
truc dwong giao théng, quang trwong khu van héa thé thao.

+ Khéi B clia cong trinh 1a mét khdi dng nhw mot cAu trac
I&n voi hé thdng tiét dién lién tuc thay ddi, trai dai tr Dong
sang Tay, ddng thdi ubn cong nhw hinh vong cung Ién.

- Nhan xét vé chi dan ki thuat:

Chi dan ki thuat & cong trinh nay twong dbi day du, tuy
nhién ta chi xem xét dwdi géc dd lién quan dén chi dan ki
thuat vé két cAu thép.

+ C6 chi dan chung vé& vat liéu nhw: Thép hinh, xa gd,
son, bu 16ng, hé khung két cAu vach kinh.

+ C6 céac chi dan vé thi cong, ché tao han tai nha may va
r]ién trwdng cling nhw cdng nghé thi cong lam sach va son.
O day chwa thay dé cap téi muc cac yéu cau ki thuat trong
I&p dung.

Vé co ban day |a chi dan ki thuat twong déi day da. Tuy
nhién chi dan ki thuat danh cho cong téc vé két cau thép trinh
bay khong thdng nhat vé noi dung thir tw. Khong dé cap cac
yéu cau chung trong thi cong két ciu thép.

c. Cong trinh “Stra chira - m& rong nha ga hanh khach
Céng Hang Khéng QT Cam Ranh” [4]

- Gidi thiéu vé cong trinh:

Cang hang khéng quéc t& Cam Ranh toa lac & trung tam
ban dado Cam Ranh, thudc thanh phd Cam Ranh, tinh Khanh
Hoa. Cang hang khéng quéc t&¢ Cam Ranh cach TP. Nha
Trang 35km phia B&c, cach TP.Cam Ranh 10km phia Nam.

- Chi dan ki thuat c6ng tac thi cong - 1&p rap, nghiém thu
hang muc khung thép.

+ Chi dan ki thuat dwoc trinh bay ra lam 2 phan: 1- Cac
tiéu chuan, quy chuén ap dung chung, 2- Chi dan ki thuat chi
tiét. Cach trinh bay chi dan ki thuat twong déi logic ding theo
cAu trac cta 1 chi dan ki thuat.

+ Phan 1: D& cap kha day du cac tiéu chuan hién hanh
kém theo céc yéu cau khac nhw la dam bao thi cong theo cac
yéu cau dinh mirc va tiéu chuén ki thuat, d@m bao kha nang
chiu lyc thiét k&, 6n dinh, chéng chay va chéng &n mon, chat
lwgng bdo vé& bé mat, dung sai hinh hoc ctia cAu kién, do sai
Iéch cho phép.

+ Phan 2: Chi dan ki thuat chi tiét bao gdm:

« Chi dan vé gia cong ket cau thép (yéu cu vé thép va vat
lidu han, do dac, nan va ubn, cat va gia cong mep, td hcyp,
han, gia cong Io so’n) Can bb xung thém cac yéu cau vé thi
nghiém mau méi néi han, yéu cau vé chirng chi tho han, thoi
gian kéo dai truée khi tién hanh kidm tra thi nghiém, cac yéu
cau v& do tim khuyét tat. Chwa thdy dé& cap téi cac yéu cau
vé& vat liéu thép két ciu. La chi dan vé gia cong két cAu thép
tuy nhién chwa thay dé& cap dén cac yéu ciu vé thong tin ché
tao cAu kién.

« Van chuyén, bdo quan va chuyén giao két cau (mirc do
t& hop va didu kién cung (rng, ghi nhan méac, van chuyén va

bao quan). V& phan nay twong déi day du.

. Lép dung ket cAu thép (chi dan chung, céng tac chuén
bi va yéu cAu v& moéng, lién két bu Iong thwo’ng bu I6ng
cwong db cao, son phu két cau thep) Can b xung phuo’ng
phap Iap dwng, yéu cau khi két cau thép hw hong yéu cau
vé dla dlem vi tri 14p dwng, yéu cau an toan, tinh 6n dinh, hay
yéu cau vé chirng nhan hoan thanh, dung sai trong qua trinh
l&p dwng.

+ Kiém tra va nghiém thu két ciu thép (quy dinh nghiém
thu, kiém tra vat liéu dau vao, kiém tra trong qua trinh san
xuét, kifm tra nghiém thu, hd so’ nghiém thu). V& phan nay
twong dbi day dd, tuy nhién can bd xung thém 1 muc vé
“quan ly chat lwong” can dé cap dén nang lwc nha thau thi
cbng, cac thi nghiém kiém tra bd xung, hé théng chét luong.
1.2. Két luan

Tinh chét clia viéc xay dwng cong trinh la phirc tap, néu
khéng cé nhirng quy dinh cu thé, nhat quan theo the tw cong
viéc dén tirng chi tiét nhé nhat sé dan dén viéc thi cong tuy
tién, chap va, thiéu nhat quan lam cho hiéu qua va chét lwong
c6ng trinh thap, gay that thoat, lang phi. Hon niva chi dan ki
thuat |a tai liéu quy dinh viéc danh gia, kiém tra, nghiém thu
cac bd phan cAu thanh cong trinh va ca céng trinh dung cho
tw van thiét ké (TVTK), tw van giam sat (TVGS), chd dau tw
(CBT). Hién nay do qué trinh quan ly chat lwong thi cong xay
dwng tai dw an van con mang tinh chat cdm tinh chid quan
dwa vao kinh nghiém clia ca nhan lién quan ma thiéu tinh
sép xép theo co s& khoa hoc, khién cho quy trinh kj thuat thi
cbng bi dao 16n khong theo trinh tw nhat dinh, hodc khuyét
thiéu mot vai yéu cau kj thuat nao d6 anh huwéng téi tién do
va chat lwgng clia hang muc thi cong. Két hop théng qua tim
hiéu v& cach xay dwng chi dan ki thuat tai mét sb cong trinh
hién c6 & Viét Nam ta c6 thé thdy dwoc tinh trang viét chi dan
ki thuat hién nay dang dién ra theo 1 cach tw phat va khéng
c6 tinh thdng nhét vé ndi dung lién quan gitra cac cong trinh.
Trén co sé& can co6 chi dan cu thé dé dinh huwéng cho cong
tac thi cong xay dwng, viéc 1ap chi dan ki thuat cho cac cong
trinh két cAu thép 1a thue sw can thiét va mang tinh thuc tién.

2. Png dung chi dan ki thuat két cau thép theo tiéu
chuan Anh tai cac céng trinh & Viét Nam

Hién nay, & Viét Nam mét s cong trinh dw &an da s dung
chi d&n ki thuat vé& két cau thép dwa theo tiéu chuan Anh. Tuy
nhién thi d6 dé&u la nhirng cong trinh cé quy mé I&n. Pac biét
lai do chinh cac tw vAn nwéc ngoai thuc hién. Tiéu biéu co
thé k& dén nhirng cong trinh nhw sau:

a. Cong trinh “Du an loc d&u Nghi Son* [6]

Gi6i thiéu so bo vé dy an: Dy an loc dau Nghi Son 1a mot
dw an loc héa dau dang dwoc trién khai tai khu kinh té Nghi
Son, Thanh Héa. Cht diu tw cla dw an Lién hop Loc héa
d&u Nghi Son Ia mét cong ty lién doanh c6 tén Céng ty TNHH
Loc héa dau Nghi Son (NSRP), bao gébm: Tap doan Dau khi
Viét Nam(25,1% vén), Céng ty Dau hda Kuwait Quéc té (KP!I)
(35,1%), Céng ty Idemitsu Kosan (IKC) 35,1% va Cong ty
Hoa chéat Mitsui (MCI) 4,7%. Nha thau EPC: Lién danh nha
thau do cdng ty JGC Corporation (Nhat Ban) dirng d4u va cac
nha th3u: Chiyoda Corporation (Nhat Ban), GS Engineering
& Construction Corporation (Han Quéc), SK Engineering &
Construction Co., Ltd (Han Quéc), Technip France (Phap), va
Technip Geoproduction (M) Sdn. Bhd (Malaysia).

b. C6ng trinh dw an “Nha ga hanh khach quéc té - Cang
hang khéng quéc t& Cam Ranh* [7]

Dy an Nha ga qubc t& cia Cang hang khoéng quéc té
Cam Ranh, vén dwoc khéi cong hdi thang 9/2016 va dy kién

52 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

hoan thanh giai doan 1 vao quy 1/2018, két thic vao nam
2030. D an nay c6 tbng mirc dau tw 3.735 ty ddng, do Céng
ty cd phan Nha ga quéc t& Cam Ranh 1am chi dau tw, voi
cong suét thiét k& dat 8 triéu Iwot hanh khach quéc t& méi
nam vao nam 2030, c6 kha nang phuc vu 4.000 lwgt hanh
khach trong gi® cao diém. Theo thiét k&, mé hinh khu vuc
nha ga quéc t& Cam Ranh mang hinh déang chiéc t6 yén, mot
biéu twong cla vung dat Khanh Hoa, bao gdm 2 tang véi
téng dién tich trén 50.000m? san, 4 san d& danh cho may bay
than réng, 6 san dé co déng cling 8 dwérng éng dén khach va
12 thang co déng.

c. Nhan xét

Véi viec mét sb dw an Ion Viét Nam da va dang st dung
chi dan ki thuat v& két ciu thép dwa theo tiéu chuédn Anh
cang thy rd viéc ap dung chi dan ki thuat trong thi cong xay
dwng & Viét Nam van con thiéu nhat quan va khong cé sw
thdng nhét. Di kém véi dé ciing cho thdy (rng dung cla chi
d&n ki thuat vé& két ciu thép dwa theo tiéu chudn Anh I3 d& cd
co sé thire tién, khoa hoc. Tiéu bidu da dwoc ap dung trong
2 dw an I&n nhw da trinh bay & trén. Tuy nhién thi viéc xay
dwng chi dan ki thuat lai do céc tw van nuéc ngoai thwc hién.
Cac tw van & Viét Nam khé ap dung dwoc theo do khéng
c6 co s& vé ngudn gbc xay dung chi dan ki thuat theo tiéu
chun Anh. Vay nén viéc nghién ctvu ap dung lap chi dan ki
thuat két cu thép nha cao tdng dwa theo tiéu chuan Anh la
v6 cuing can thiét va thuc tién.

3. Cac néi dung chinh vé cau trac SPEC dung cho két
céu thép nha cao ting dwa trén tiéu chuan Anh
3.1. Yéu céu cta chi dén

Noi dung ctia chi dan ki thuat phai dé cap day da va chi
tiét nhat cho cac cong tac thi cdng, tlr y&u cau ki thuat ddi
vé&i vat liéu dwoc st dung, thiét bi may moc thi cong cho dén
cbng tac thi cong chi tiét trng hang muc, dam bao an toan va
vé sinh maéi trrdng.

Chi dan ki thuat phai cé quy dinh cu thé, yéu ciu cho
phong thi nghiém, trang thiét bj thi nghiém ciing nhw céc tiéu
chudn st dung cho thi nghiém.

Chi dan ki thuat cling can phai d& cap dén yéu cau vé
quan ly chat lwong néi chung, trong d6 cé dé cap dén hé
thdng quan ly chat lwong clia nha thau. Bdng thei can néu rd
va ti mi cong tac ddm bao chét lwong, tw kiém tra chét lwong
clia nha thau thi cong.

3.2. Muc dich cta chi dan

Lam tai liéu phuc vu quan ly, thi cdng va nghiém thu, cu
thé va chi tiét cho tirng géi thau hodc cho toan duw an.

Pwoc soan thao tuan thd va can cl vao danh muc tiéu
chuén ap dung cho }oén dy an, duoc lwa chon tir cac quy
chuén, céac tiéu chuan bat buéc ap dung da duwgc co quan
¢6 thdm quyén ban hanh va cac tiéu chuan khuyén khich ap
dung phu hep véi kha ndng clia ngudn vén va céac diéu kién
tw nhién, xa hoi va cac diéu kién khac.

Chi dan ki thuat 1am can c cho:

+ Nha thau thi céng trién khai lap hd so dw thau hodc hd
so d4u thau bao gbm ca ban vé, giadi phap thwc hién, bién
phap ki thuat, thiét k& céng nghé, quy trinh cong nghé, phong
thi nghiém hién truwdng, bién phap kiém soat va ty dam bao
chét lwong thi cong.

+ TVGS va CBT giam sat chét lwong, nghiém thu giai
doan, nghiém thu cbng trinh hay dw an.

+ Co quan, don vj tiép nhan ban giao va quan ly, bao tri
khai thac cdng trinh.

3.3. C4u tric va céac noi dung chinh [9,10,11,12]

CAu tric chi dan ki thuat dwoc trinh bay dwa trén 11 ndi
dung chinh:

a. Céac théng tin dwoc yéu ciu béi nha thau thi cong

Chi ra céac théng tin dwoc trinh bay trong ban vé thiét
ké ho&c ghi trong chi dan ki thuat ctia dw an (cac cong viéc
dwoc dé nghi, thiét k&, yéu cau ki thuat, Idp dwng, x& ly bao
vé bé mat, kiém tra va thi nghiém, tién d6 - Danh sach kiém
tra).

Déc diém cong trinh xay dwng dwoc ghi trong hop déng
véi nhitng bd xung hodc slra déi theo yéu cau ctia chi dau
tw.

Thtr ty wu tién khi cé sw khac nhau giltra céac tai liéu:
Trwéerng hop c6 sw khac nhau thi chi dan ki thuat dw an duoc
wu tién hon cac van ban khac.

b. Vat liéu

Chi ra cac yéu cu cu thé déi vai vat liéu dwoc st dung
trong tirng loai sdn phdm hd tro thi céng két cau thép nhu:
San pham cAu thanh, cac san pham thép khac (chat lwong,
kiém tra, kich thwéc va dung sai, didu kién bé mat, d6 cirng
va dap, cau kién cong hoac vong, dac tinh théng qua dé day,
vat tw han, lién két bu I6ng, dinh tan chiu cat, vat liéu xt ly va
bao vé& bé mat, cac thiét bi riéng, vat liéu va hinh dang dwoc
thay thé.

c. Cac thong tin dwoc cung cép béi nha thau thi cong

Chi ra hé thdng thong tin duwgc st dung trong ché tao cau
kién két ciu thép. Bao gdm cac ban v&, ban tinh toan, khai
quat viéc bl tri cac cau kién, thdng tién bé mat lién két voi
moéng va twong, thdng tin ché tao cac cau kién, thong tin lap
dwng, ban vé& ho&c théng tin danh gia, “Lap dwng” két cAu.

d. Yéu cdu ki thuat chung

Can chi ra cac y&u cau ki thuat st dung chinh nhw: Nhan
biét (Ngudn gbéc san pham thép, cép vat liéu, danh diu két
clu thép), béc d&, van chuyén, cat va dinh hinh, gia cong,
didu chinh, khoan 16, t& hop, udn va nén, kiém tra, bdo quan.

e. Yéu cdu ki thuat cho coéng tac han

Chi ra cac yéu ciu chung trong cong tac han, cac yéu cau
60| v6i trinh d6 the han, quy trinh han, I&p rap, kiém tra cac
méi han ciing nhw han dinh tan chiu cét.

f. Yéu cAu ki thuat dbi véi cong tac bu l6ng

Chi ra cac yéu cau doi voi to hop bu 16ng thuong ciing
nhw yéu ciu vé ga Iap trong trwong hop st dung nhom bu
Iong théng thweng. D& hidu hcwn trong d6 cé cac yéu cau vé:
Két hop bu 16ng luc giac/ dai 4c cho tb hop thwong, té hop
bu 16ng dau loe/ dai 6¢ va vong siét, cac bu 16ng ¢ tinh chéat
khac nhau, chidu dai bu 16ng, vong dém, dém vat, dai 6¢c ma
kém, bu 16ng siét chat, bu l6ng ga.

Cac yéu cau trong viéc st dung nhém bu léng tng lwc
trwéc cling nhw yéu ciu vé ga Ip trong trwéng hop st dung
nhém bu 16ng tng Iwc trudce.

g. Cac yéu ciu vé do chinh xac trong gia cong ché tao

Chi ra cac yéu ciu chung vé& do sai léch trong gia cong,
ché tao cAu kién. Két hop vé&i d6 1a bang dung sai trong qua
trinh gia cong két ciu thép.

h. Cac yéu cau ki thuat trong l&p dwng két ciu thép

Bao gom cac yéu cau chung trong 13p dung két cau thép
(blen phap l&p dwng, y nghia cla V|ec chép nhan, du’o’ng
cdm mbc, x&r ly va bao quan, két ciu thep b| hw héng, tAm
chan dé cot va san, phun vira.), yéu cau vé diéu kién vi tri
xay dwng (trinh bay trach nhiém ctia chi dau tw, nha thau
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thi cong), yéu cau vé an toan, tinh n dinh, cac diém cb dinh
khac, tai trong l&p dwng, cong tac trac dac, vi tri han, vi tri bu
I6ng hay chirng nhan hoan thanh.

i. Yéu cau vé do chinh xac trong I&p dwng két ciu thép

Trinh bay cac yéu cau vé do chinh xac trong kiém tra
mong, két cAu thép (trinh bay cac phwong phap va dung cu
do) két hcyp bang dung sai vé& do léch trong qué trinh Iap
dung két cAu thép. Trudng hop vwot qué dd Iéch cho phép
can chi ra théng bao cho cac nha thau khac dé& dwa ra khéc
phuc va diéu chinh.

j. Céach xtr ly bdo vé

Chi ra céc yéu cu chung trong céng tac x& ly bao vé nhu
cac yéu cau ddi vai két chu thép vé cac 16p che pha, chuan
bi bé& mat, bién phap thi cdng, quy trinh che pha, van chuyén,
xép d& va bao quan cac két cAu thép duoc che pha.

Cac yéu cau vé chuén bj b& mat, phun I&p phl 1én kim
loai, ma k&m nhing néng, x& ly son hay che phl bé mét
dwoc bao boc trong bé tong.

k. Quan ly chat lugng

Dé& cap dén cac yéu ciu vé quan ly chat lwong nhu: Yéu
cau vé nang lwc nha thau thi céng, hé théng chat lwong, cac
kiém tra bd sung va thi nghiém hay hé so lién quan.

3.4. So sénh danh gia tai lidu huéng dan lap chi dan ki thuat
cac céng trinh dan dung va cbéng nghiép hién cé cia Viét
Nam véi céu tric SPEC duwa trén tiéu chudn Anh

a. N6i dung tai liéu

Pé tai khoa hoc céng nghé ma sb TC 32 — 09 quy dinh
“Hwdng dan 1ap chi dan ki thuat trong thi céng cac cong trinh
xay dung dan dung va céng nghiép®, co quan quan ly dé tai
la: B6 Xay Dwng, co quan cha tri dé tai 1a: Hoi két ciu va
céng nghé xay dung Viét Nam. Do GS.TSKH Nguyé&n Van
Lién cha nhiém, dé tai xut ban ndm 2011 [1].

Tai liéu la hwdng dan xay dung chi dan ki thuat trong thi
cdng, xoay quanh cac cdng tac phd bién trong xay dwng. Déi
twong quan tdm & day la “Cong tac kim loai“ trong dé noi
dung bao gém két cAu thép, hé san, hé twdng, hé mai thép,
céc két cAu thép va kim loai khac.

- N&i dung: Bao gdm 6 muc chinh

+ Céc van dé chung: Quy dinh pham vi ap dung cta chi
dan ki thuat nay, céc tai liéu lién quan, cac dinh nghia va cac
tiéu chuan, quy pham ap dung. D& danh gia vé& muc nay thi &
tiéu chudn Anh khong téng hop cac tiéu chuan va quy pham
&p dung ma thay vao dé tai méi dau muc cac cbng viéc thi
tiéu chudn nao duoc st dung sé dwoc ghi chi truc tiép trong
ndi dung dé ngudi doc dé dang theo ddi va bam sat hon. Méat
khac & cach xay dung chi dan cda Viét Nam khong thay dé
cap cac ndi dung can thiét cho nha thau thi cong nhw: Tém tét
vé két ciu, muc dich két ciu, dia diém xay dwng, cac thanh
phan két cAu bén ngoai.... Cling nhw khong dé cap téi van dé
wu tién khi c6 sy khac nhau gitra cac tai liéu.

+ Vat lieu: Bao gdm c6 yéu cau chung, thép két ciu, bu
I6ng dai ¢, que han va day han, son 16t. Danh gia ndi dung
thi twcmg déi day da va twong ddng véi tiéu chuan Anh, &
tleu chuén Anh thay vi d& cap truc tiép cac yéu ciu vat liéu
vé chét lwong, bé mat, kich thwéc va dung sai...cho thép két
cAu, bu I6ng — dai éc, vat tw han, son thi dé don gian va ngén
gon sé dwa ra ghi cht cac tiéu chudn di kém nham dé& dang
theo déi va gidm bét ndi dung & chi dan ki thuat cho coéng
trinh. Ngoai sw khac nhau vé& cach trinh bay trong ndi dung
¢6 néi & trén thi & tiéu chuan Anh trong muc bu 16ng lién két
c6 dé cap t6i yéu cau vé sw két hop gitka cac nhém bu l6ng

thwong, bu 16ng ng lwe trwde, bu 16ng neo moéng, bu 16ng
d4u loe va dai siét ma & cach xay dwng chi dan clia Viét Nam
khong dé cap toi.

+ Ban vé ché tao va dwng |ap: Bao gdm cé yéu ciu chung,
ndi dung ban vé ché tao va dyng lap dé dwa trinh duyét, yéu
cau dbi v&i ban vé ché tao va dwng lap, ciu tao chi tiét, lién
két, cAu kién va cac yéu ciu khac. Banh gia & day néi dung
twong d6i nhidu va kha chi tiét. Trong khi & tiéu chuan Anh
thi ndi dung cac yéu ciu vé thiét ké nhw: ban tinh toan thiét
ké, khung tén ban v&, danh muc liét k& bu 16ng, méi han,
thdng ké vat liéu..vv.. thi thwong khdng dworc trinh bay trong
ndi dung chi dan ki thuat ma thay vao dé duoc liét ké va dua
vao thanh cac ndi dung théng tin dwoc yéu cau bdi nha thau
thi cong trong thiét ké. Cach xay dung chi dan KT thuat o tieu
chuén Anh chi tap trung vao cac yeu cau can cung cap chinh
dé co thé ché tao va l&p dwng cAu kién, tir d6 dwa ra cac ndi
dung phu hgp chi khéng di sau vao ndi dung chi tiét tir cac
ban vé nhw trong cach xay dwng & Viét Nam. Ngoai ra & cach
xay dung clia Viét Nam chwa dé& cap t6i van dé phé duyét
ban vé bd tri chung va tinh toan thiét ké lién két.

+ Ché tao két cau thép: Noi dung bao gom cac yéu cau
chung, cac cdng doan gia cong ché tao, ga lap va té hop bd
phan, dung sai ché tao va ga 1&p t& hop, son — ma - phi béo
vé, danh d4u, lwu kho va bao quan. Banh gia thi ndi dung kha
twong déng véi tiéu chudn Anh. Tuy nhién thi & tiéu chuan
Anh thi nhitng cdng tac vé gia cong ché tao, danh dau, luu
kho va bdo quan dwoc dwa vao trong ndi dung nhirng yéu
cau ki thuat chung ma théng thwerng bét ki cong trinh két cau
thép nao ciing d&u cé. Thay vao d6 tap trung néi ré hon vé
cac yéu ciu ki thuat cho cong tac han va cong tac bu 16ng
hay cach xt ly bao vé. Bay dwoc coi la 3 cong tac str dung
nhiéu nhat trong thi cong I&p dwng két ciu thép. Phan dung
sai trong ché tao ciing dwgc trinh bay riéng dwa trén nhirng
yéu cau theo tiéu chuan cta Anh.

+ T hop hién trwdng va dung I&p: Bao gdm cac yéu cu
chung, van chuyén, t6 hop hién trwdng, dwng lap, dung sai
dwng 18p. Danh gia vé& muc nay thi day la ndi dung dwoc trinh
bay kha day da va chi tiét. Nhw da trinh bay trén muc “Ché
tao két cAu thép* thi nhitng yéu clu vé van chuyén, t& hop
da dwoc dwa vao néi dung nhirng yéu cau ki thuat chung.
Ngoai ra ciing c6 mot s6 ndi dung quan trong can phai dwoc
bd xung & muc nay nhw: Céng tac tric dac, chirng nhan hoan
thanh ma & cach xay dwng cla Viét Nam chwa thdy dé cap
dén. Noi dung vé& dung sai trong qué trinh dwng lap ciing
dwoc trinh bay riéng trong d6 cé d& cap dén cac phwong
phap hay dung cu do chiéu dai phai dwoc Iwa chon dwa trén
1 tiéu chudn cla Anh cling nhw cung cap céc théng tin cho
cac nha thau khac khi d6 léch dwoc chap nhan.

+ Giam sat va thir nghiém: Noi dung bao gébm c¢é yéu cau
chung, glam sat, tht nghiém, kiém tra chat lwong va dam
bao chat lwong. O day ndi dung dwoc trinh bay kha day da
va chi tiét tuy nhién thi viéc trinh bay cac yéu clu vé giam
séat va thir nghiém vé ndi dung cac cong viéc da dwoc thuc
hién trwdc doé khién cho nguwdi doc khé ndm bét, cu thé nhuw
dbi v&i cac cong viéc giam sat va thtr nghiém han thi nén quy
dinh ndm trong muc cac yéu ciu ki thuat han. Nhikng van dé
vé kiém tra chét lwong hay dam bao chét lwong can dwoc
dwa vao di kém v&i ndi dung cong viéc tredc dé. Thay vao dé
van d& v& quan ly chat lwong lai chwa dwoc dé cap dén. Cac
y&u cau vé nang lyc nha thau thi cong, yéu cau vé hé thng
chét lvong, V|ec kiém tra bd sung va thi nghlem hay hd so la
nhirng yéu cau quan trong can dwoc néi dén.

Két luan: Nhin nhan chung vé néi dung chinh ctia chi dan
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ki thuat theo cach xay dwng cla Viét Nam va tiéu chudn Anh
khéng cé sy khac nhau qué nhiéu. C6 nhiéu chd cé thé bb
xung cho nhau. Tuy nhién xét trén khia canh trinh bay thi
cach xay dwng clia Viét Nam tuy day dd nhwng lai qua dai
dong. C6 nhidu noéi dung khéng can phai trinh bay ma cé thé
trich dan dwa trén cac tiéu chudn phu hop. Didu d6 sé khién
ndi dung cla chi dan ki thuat dwoc gdi gon va rd rang hon.
Déi v&i cac cong trinh ¢ yéu cAu phire tap thi cach xay dung
chi dan ki thuat v&i néi dung nhw trén sé tré nén khé khan
va ndng né hon rat nhiéu néu khdng c6 nhiing trich dan tiéu
chudn trong tirng ndi dung. Cé 1 sb ndi dung quan trong ma
& cach xay dwng cla Viét Nam chwa dé cap dén. Hay néi
cach khac thi van @ 13 do hé thdng tiéu chuan cda Viét Nam
chwa day du, diéu do dan dén cach xay dwng chi dan ki thuat
ctia Viét Nam tr& nén kho khan déi voi tw vén thiét ké, co
nhiéu yéu cau dwoc trinh bay tuy nhién khéng khép véi n0|
dung chinh |a “chi d&n ki thuat thi cong Vay nény twéng vé
chuén hoéa chi dan ki thuat van rat can thiét.

3.5. So sénh céch xay dung chi dén ki thuat theo tiéu chuén
Anh va My

Noi dung danh gia dwa trén nhitng thdng tin v& chi dan
ki thuat hién co clia cong trinh: Tdéa nha Try s& chinh - Trung
tdm thwong mai tai chinh VietinBank Tower cao 68 téng tai
khu @6 thi Ciputra, quan Tay Hd, Ha Nai. Str dung giai phap
két cAu 1a khung thép chiu lyc. Hién tai, chi dan ki thuéat
st dung cho cong trinh dang dwgc xay dwng dwa trén tiéu
chuén My [5].

a. N6i dung chi dan ki thuat céng trinh VietinBank Tower

Noi dung dworc trinh bay lam 3 phan trong dé:

Phan 1: Céac théng tin chung.
Phan 2: San pham.
Phan 3: Thi cong.

Tién hanh di vao noi dung tirng phan va nhan xét.

Phan 1: Théng tin chung

Trinh bay céc thong tin sau: Théng tin v& céng trinh, tém
tat cac hang muc cong viéc, cac yéu cau vé kiém soat chat
lwgng, yéu cau vé tinh bén virng, mo td hé thong (cac yéu
cau chung, dinh nghia, yéu cAu thi cong).

+ Yéu cAu vé san phadm giao ndp (bang chiét gia vat tw,
dir liéu san pham, lich trinh ndp, ban tinh toan, ban vé ché
tao, lap dwng, khdo sat truwdrc khi thi cdng, chwong trinh quan
ly chét lwgng, hd so quan Iy chat lwong, mau, bao cao kiém
tra vat liéu, khao sat san thi cong).

+ Pam bao chat lwong (yéu cu v& nang luc nha thau
thép két cau, quy trinh han, nang lyc han, hop trwdc khi lap
dwng thép két clu, don vi kiém tra doc l1ap nhdm dam bao
chét lwong, phdi hop véi cac don vi kiém tra doc 1ap, nhiém
vu ctia don vi kiém tra doc 1ap, nha thau quan ly chét lvong,
tw van ki thuat quan sat va slra chiva.

+ Giao nhan, lwu kho va bao quan (giao nhan, bao quan
vat liéu, bado quén cac bu I6ng, vat tw han).

+ Phdi hop: Su két hop gilra cac cong viéc d& dam bao
tinh twong thich va tién do.

Phan 2: San pham.

Chi ra cac y&u cau déi véi: Vat liéu va cac bd phan lap rap
(thiét ké cac mdi noi), vat liéu thép két cau, bu ldbng dau noi
va neo, son l6t, vira, ché tao, méi ni tai xwéng, son 16t tai
xwédng, ma ké&m, quan ly chat lwong tai ngudn.

Phan 3: Thi cong.

Chi ra cac yéu cau cua tirng céng viéc trong qua trinh thi

c6ng: Kiém tra, chuan bi, 14p dwng, méi néi tai cdng trudng,
quan ly chat lwong tai cdng truwdng, stra chiva va bao vé.

b. Nhan xét

+ N&i dung vé cac yéu cau co ban danh cho cac muc nhw
vat liéu, cong tac han, bu 16ng, ché tao, I&p dwng, son, ma...
la twong dbi thdng nhat. Cac noi dung yéu ciu déu cé trich
dan tiéu chun di kém. Tuy nhién néu nhuw cach xay dung
clia tiéu chudn M§ la chi dich danh &p dung theo tiéu chuan
nao thi & tiéu chuan Anh cé mot sb ndi dung dwoec trinh bay
chi tiét rd rang hon théng qua cac bang va 1 s lvu y. VD
nhw muc vat liéu,... Dac biét & tieu chudn Anh cac noi dung
kiém tra & chi d&n ki thuat dworc trinh bay goi gon trong 7 noi
dung. Trong khi & tiéu chudn My thi cac ndi dung nay trinh
bay trong tlrng muc vé&i cac yéu cau cu thé.

+ Céac noi dung chi dan ki thuat theo tiéu chudn My c6 thé
trinh bay ngén gon va xuyén subt théng qua 3 néi dung chinh
la: Théng tin chung, san pham, thi cdng. O’ day ndi dung trinh
bay da bao quat hét cac cong viéc ciing nhw yéu cau cla
tirng cong viéc trong qué trinh 1&p dwng khung thép. Dac biét,
néu nhw & tiéu chuan Anh phan quan ly chat lugng chi dwoc
trinh bay ngan gon xoay quanh nang lwc nha thau thi cong,
hé thdng chat lwgng, kiém tra bd sung va thi nghiém, hd so
thi & tiéu chudn M§ phan yéu cau nay dwoc trinh bay chi tiét
va day da hon so véi tiéu chuén Anh. Ngoai nhirng néi dung
nhw da cé & tiéu chudn Anh thi d& quan ly chét lwong tét, &
tiéu chudn My cé d& cap dén cac yéu cau nhu: Hop truéc
khi 1&p dung két cu thép, cac don vi kiém tra doc lap, don
vi kiém dinh tai nha may va cbng trucmg Pay duwoc coi la
nhirng noi dung can thiét trong qua trinh 1&p dwng khung thép
nha cao tang can phai dwoc dé cap dén.

+ K&t luan: Nhin chung cach xay dwng chi dan ki thuat
dwa trén 2 tiéu chudn My va Anh Ia twvong doi day du va chi
tiét. Cac ndi dung duoc trlnh bay ngan gon tuy nhién van bao
quat hét duo’c cac yeu cau can thiét. N6 co thé duoc coi la
bd khung cAu tric dé& gép phan xay dung chuén héa chi dan
ki thuat. & mdi tiéu chuan déu cé nhitng ndi dung yéu cau
hay riéng. Trén co s& két hop bd sung cho nhau sé tao nén
mot chi dan ki thuat day dd nhat c6 thé ap dung tét trong diéu
kién Viét Nam.

4. Két luan

Két cu thép nha cao tAng méc du dwoc st dung rat phd
bién trén thé gidi nhwng & Viét Nam chi dwoc str dung & mét
sb cong trinh trong nhirng nadm gan day. Bién phap thi cong
két cAu thép nha cao tang kha phirc tap nén doi héi nha thau
thi cong can c6 day du trang thiét bi may méc hién dai chuyén
dung, cong nhan lanh nghé, cé k§ thuat. Ngoai ra, két cau
thép nha cao tAng yéu cau dé chinh xac cao trong qua trinh
ché tao, thi cong lap dwng, yéu cau vé bao dwdng déu phai
dam bao dung qui trinh va bién phap thi cong.

Viéc 1ap chi dan ki thuat 13p dwng khung thép nha cao
tang dwa trén tiéu chuén Anh 1a sy can thiét va théng qua dé
dwa ra mét cAu tric, mot bd khung dé gitp tw van thiét ké dé
dang lap chi dan ki thuat. Dya vao d6 c6 thé dem dén mét
cai nhin téng quat t&i chi dau tw, kj sw giam sat, cac nha
thau thiét k&, nha thau thi cdng trong cong tac quan Iy qua
trinh thuc hién dw an t nhitng bwdc ban dau cho dén khi
két thuc ban giao.

Mat khac, day dwoc coi la mét trong cac budc co sé dé
xay dwng chudn héa chi dan ki thuat trong linh viee xay dwng
néi chung. Gilp tao nén sw théng nhat chung vé& ndi dung
ctia chi dan ki thuat trong cling mét loai hinh cdng trinh tir d6
nang cao chét lwong cong trinh xay dwng./.
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Bé tru diing bang thép (ing suat trudc

+ Trwéc khi kéo cap, db vao bé vat liéu chiva téi chiéu
cao cudn cap.

+ Chon chiéu day t6i thiéu d& dam bao cho thanh bé
khéng bi mét &n dinh.

Thoéng thuwdng chon chiéu day thanh bé trong doan than
&ng suét trwéc & = 16mm

- On dinh cuta than bé trong qua trinh chira nhién liéu:
dwoc tinh nhw bé thudng [3].

4.Vidu

Dé c6 thé nhan thay sw hiéu qua va phu hop véi cong
nghé thi cong khi lwa chon bé chira (rng suét truéc so voi
bé thudng, ta co thé theo doi két qua cha 1 vi du tinh toan
nhw sau:

Tinh toan than bé tru ding bang thép cé dung tich
V=30.000m?, chiéu cao H=17,6m. Buwéng kinh bé D=46,6m,
chira vat lieu dau mé cé ty trong v,=0,009daN/cm?.

Ap lwc dw, trong khong gian hoi p;=200daN/m?. Than
bé lam t&r vat lieu C38/23 (twong dwong véi CCT34). Than
bé& dwoc Iwa chon theo 2 phwong an khéng (rng suét trwde
va (rng suat trvdc. M6 dun dan hoi cta than bé va cap 1a
E=2,1 x 10*°KN/cm?. Céap c6 cudng d6 R,=95KN/cm?. V&i bé
try, viéc tinh toan day, mai cho 2 phwong an déu nhw nhau
(khong xét dén), chi xét dén than. Theo chiéu cao, chia than
bé thanh 9 doan dé& tir d6 tinh dwoc chidu day than bé. Véi
bé& ng suét trwdc, cap dwoc quén tir day téi chidu cao 7m.
Trong d6 c6 3m cap dwoc bd tri 'ng suat trwdc. Poan 4m
con lai quan vé&i muc dich gidm chiéu day than. Theo sé liéu
tinh toan ta lap dwoc bang cho bé (rng suét trwéc. (Bang 1)

B& khong (rng suét trudc

Theo cong thirc chon chiéu day phan than bé [3]

Chon dwoc chiéu day cac doan than theo bang 2:

Qua két qua cua 2 truong hop thay réng: Truong hop
bé thwong, than bé da dé chiu lwc sé cé chiéu day qua I6n,
khéng dap tng duoc diéu kién thi cong. Mat khac khéi lwong
thép ciing ting kha nhiéu (38,51%) so v&i bé (rng suét trwéc.

(tiép theo trang 47)

5. Két luan

- Qua nghién ciru cAu tao, tinh toan bé chira try dirng
béng thép (rng suét trwde, ta thay réng:

Bé chura tru dirng béng thép (rng suét trwdc thwong dung
cho bé cé dung tich 16n vé&i muc dich chinh gidm chidu day
than bé dé co thé thi cong bé bang phwong phap cudn va tiét
kiém vat liéu.

- Cap cubn quanh than bé thudng trong khoang 1/3 chiéu
cao than, dwoc neo béng neo ném hoac neo 16 xo.

- Lwc (rng suét trudc dwoc xac dinh dwa trén didu kién
rng suét trong than bé va cap thép dat t&i cwdng do tinh
toan.

- Viéc tinh 8n dinh than bé can chu y trong thoi gian kéo
cap, con khi bé 1am viéc thi tinh nhw bé thuong.

- Tinh céac hiéu (rng bién ciling nhuw bé thudng, chi khac la
& phuwong trinh xac dinh cac ndi lwc & hé co ban cé cac hé
s6 dac trung riéng./.
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Phuong phap thi c6ng va nghiém thu cac cong trinh
duogc gia co va stia chita bang vat liéu FRP

Method of construction and acceptance of reinforced and repaired buildings of FRP

Tom tat

T nhitng nam 1990, vat liéu FRP (Fiber
reinforced polymer) da dugc nghién citu

va iing dung d€ si¥a chiia va gia 6 cac cong
trinh bé téng c6t thép trén thé giéi. Loai
vat liéu va phuong phap méi nay c6 thé
tan dung triét d€ uu diém kha nang chiu
luc cao ctia vat liéu FRP. Mac dut FRP van la
loai vat liéu co gia thanh cao nhung né co
rat nhiéu wu diém nhu: thi cdng dé dang va
nhanh chéng, khéng can cop pha va khong
can dap pha két cau. Dac biét, né thueng
dugc sit dung véi cac cong trinh yéu cau kha
néang chéng thim, chdng an mon cao. Béi
vy, chiing ta can cé thém nhiéu cong trinh
nghién ciiu va nhung tiéu chuan méi phuc
vu cho viéc ting dung vat liéu FRP trong
nganh xay dung tai Viét Nam.

Abstract

Since the 1990s, Fiber reinforced polymer (FRP)
has been researched and applied to repairment
and reinforcement of reinforced concrete
structures in the world. This new material and
methodology can take advantage of the high
strength capabilities of FRP. Although FRP is still
a high cost material, it has many advantages
such as easy and fast construction, no formwork
requirement and no need to break the structure.
In particular, it is often used for waterproofing
or high corrosion resistance buildings. Therefore,
we need more research and new standards for
the application of FRP materials in the Vietnam
construction field.
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Lé Hong Duong

1. bat van dé

Tl nhirng nam 1980, vat liéu FRP (fiber — reinforced polymer) da dwoc quan
tam nghién clru va ngay cang duoc (rng dung nhiéu trong xay dwng dan dung trén
thé gi®i. V&i dac tinh 1a do bén, do clrng cao, trong lweng nhe, vat liéu FRP dang
ngay cang duoc st dung phd bién hon trong xay dwng, déc biét 13 nang cép, cai
tao cong trinh.

Hién nay, & Viét Nam, tbc do phat trién dan sé rat nhanh kéo theo nhu ciu xay
dwng, nang cap, cai tao stra chi*a cong trinh v6 cuing Ién. Trong thuc té, hé két
cAu bé tong cbt thép dwoc str dung phd bién nhét trong nhiéu linh vire xay dung.
Qua qua trinh khai thac, cwéng dé clia két cAu sé bi &nh huwéng bai rat nhiéu tac
nhan nhw didu kién khi hau, hda hoan, ntt, 8n mon, tt bién hay co ngét... Chinh vi
vay, viéc tdng cwong kha nang chiu lwc cho két cdu bang FRP 13 rat thich hop. Do
FRP ¢6 trong lwong nhe, kha nang chiu lwc Ién, khi thi céng chi cAn phai str dung
nhirng thiét bi thi cdng don gidn nén gia thanh xay dung khong cao va FRP cé thé
&ng dung vao tat ca nhirtng két ciu co ban trong xay dung.

Tuy nhién, hién nay viéc nghién ctru, phén tich va irng dung véat liéu FRP trong
xay dwng tai Viét Nam con vo cung han ché. Vi vay, viéc nghién clru, (’ng dung
vat lieu FRP |a mot van d& mang tinh c4p thiét phuc vu cho thyc té xay dwng va
san xuét.

2. NGi dung
2.1. Gi6i thiéu vé vét liéu FRP:

- Vat liéu FRP - Fiber Reinforced Polymer la mdt dang vat liéu Composite duwoc
ché tao tr cac vat liéu soi, trong d6 cé ba loai vat lieu soi thweng dwoc st dung
la sgi carbon CFRP (cwong dd cao nhwng chi phi Ién), si thuy tinh GFRP (Glass
FRP- dwoc s dung phd bién, dd bén kéo cao nhwng cwdng dé co thé xubng cap
trong mai trwdng kiém), soi aramid AFRP (dé bj anh hwéng béi didu kién moi
trrong).

- Dac tinh cda cac loai sgi nay la:

+ Cuwong d6 chiu kéo rat cao, Médun dan héi rat Ion;

+ Trong lwgng nhd;

+ Kha nang chéng mai mon cao:

+ Céch dién, chiu nhiét tét, bén theo thdi gian...

- Ngoai ra, thé gi¢i dang dan phd bién loai vat liéu Basalt FRP (s¢i Basalt —
dwoc hinh thanh tir da basalt nii Itra, loai s@i nay c6 modun dan hdi cao, chiju nhiét
tbt, cach am, chéng rung rat cao va déc biét la than thién véi mai truong).

- Cac dang FRP duing trong xay duwng thwérng c6 cac dang nhuw: FRP dang tdm;
FRP dang thanh, FRP dang cap, FRP dang vai, dang cudn... Trong slra chira va
gia cb cong trinh xay dwng thwéng ding céc loai FRP dang tAm va dang vai.

- Trong xay dwng, cac loai vat liéu FRP thwéng dwoc st dung nhét 1a clia cac
hang san xuét: MBrace™, Replark®, Sika, Tyfo®...

2.2. Phéan loai cac phuong phép thi céng, stra chiva cong trinh bang vét liéu FRP:

2.2.1. Phuong phap “dan bé mat” két cdu béng tdm FRP:

Muc dich clia cong tac thi cong stra chiva gia cb két ciu bé téng cbt thép bang
phwong phép “dan bé mat’ thm FRP 1a dat tAm FRP vao vi tri can ting cudng kha
nang chiu lwc véi hwéng soi phu hop véi phwong chiu lwe dé tan dung dwoc kha
nang chiu kéo va dé bén clia sgi FRP, ddng thoi phai ddm bao cho tAm FRP khéng
bi tach 1&p cling nhw tach khoi b& mat bé téng.

Théng thuong, viéc thi cong tam FRP theo phuong phép “dén bé mét” gom cac
bwéc: chuan bi stra chira bé mat bé toéng, son 16t tdng cwdng d6 bam dinh, trét
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Hinh 1: Vat liéu FRP dang cudn vai, dang thanh
(nguén: internet)

[ H [}

Bres )
Hinh 2: Vat liéu FRP va db thi thé hién kha ning chiu
kéo (nguon [1], internet)

(Chu thich: CFRP: carbon FRP, AFRP: Aramid FRP, GFRP:
Glass FRP)

phéng b& mat, pha keo hodc nhwa dan, dat tAm dan 1&n 16p
kep, cho I(yp,keo kho voi ,th(‘yi gian quy dinh rdi dan céac l6p
tiép theo, cudi cung doi cau kién khd hoan toan thi son phu
bao vé va thdm my.

Hién nay phé bién nhét 1a hai phwong phéap thi céng “dan
bé mat” dbi vai loai vat liéu tAm (sheet) va vai (fabric) FRP:
dan theo phuong phap kho (dry lay-up) va dan theo phuong
phap wét (wet lay -up).

2.2.1.2. Thi cdng dan theo phwong phap kho (dry lay-up):

Khi thi cong dér) tdm FRP theo phuwong phe’?p dan kho,
nguwoi ta str dung tam (hodc vai) FRP & dang tam kho. Khi
quét keo 1&n bé mét va dan FRP, tAm (hoac vai FRP) sé hut
keo & lwot quét 1 va sau do sé dwoc quét Iop keo 2 (16p keo
bd sung nay dwoc quét sau 30 phat).

. Bién phap thi cdng va nghiém thu sé dwoc trinh bay chi
tiét & muc 2.3 va muc 2.4 bai bao nay.

2.2.1.3. Thi cong dan theo phwong phap wét (wet lay-up):

_ - Phuong phap dén tam FRP theo kiéu w6t ve trinh tw
gan giong v&i phuwong phap khé. Tuy nhién c6 sy khac biét
trong bwéc thoa keo nhiing tAm nhuya FRP.

- Khi dan tAm FRP béng phwong phap wét ta chi str dung
tdm vai FRP dang kho chwa tdm nhwa. TAm FRP kho sé
dwoc tAm d&m nhwa dén khi bdo hoa va dwoc dan 1én bé mat
bé tdng da dwoc xt ly kY.

- Uu diém clia phwong phap dan uwot:

+ C6 thé str dung cho cAu kién c6 kich thuwéc Ién (cot
dweong kinh 16n, mét day san, dan boc ba mat dam);

+ Lién két gitra cac tAm FRP dwoc dam bao hon, it c6
trwéng hop bi pha hoai lién két.

- Nhwoc diém:

+ S dung mét lwgng keo dan rat I&n nén thoi gian doi
kéo dai hon.

Qua trinh thoa keo tdm nhwa cho tdm FRP cé thé st
dung may tdm nhya dbi véi tAm vai FRP c6 bélrcf)ng Ién hodc
c6 thé diing phuong phap thi cdng bang tay déi véi tAm FRP
c6 bé rong nhé. Cac bwéc tién hanh twong tw nhw phwong
phap thi cong dan kho.

2.2.2. Phwong phap “dan gan bé mat” két cdu (NSM
FRP: Near surface mounted FRP):

Qua qué trinh rng dung, phwong phap “dan bé mat” da
va dang ton tai mét sb nhuoc diém nhu sau:

- TAm FRP dé& bj bién dang khi chju tac dung va dap va
& nhiét d6 cao

- Kha nang tach 16p gitra b& mat bé téng epoxy FRP phu
thudc vao chét lwong thi cong.

- Chi &ng dung v&i FRP dang tAm hodc dai.

Dé tranh dwoc nhirng nhwoc diém clia phwong phap dan
tAm FRP Ién trén b& mét ctia két cAu BTCT, NSM FRP (Near
surface mounted) dang ndi 1&n la mét phwong phap day hiéu
qua can dwoc nghién ctu.

Thay vi dan tryc tiép tAm FRP lén bé mat két ciu BT,
trong phwong phap nay FRP duwgc dat vao trong ranh cét
trén b& mét cla két cAu bé tong dwoc lién két véi bé tong
qua hai 16p chét két dinh nén téng cwéong dwoc kha nang
tach 16p gitra lién két.

Hé théng nay &ng dung véi hai loai tiét dién dién hinh clia
FRP Ia thanh va t&m. NSM FRP c6 wu diém vuot trdi so voi
phwong phép dan tryc tiép FRP 1én bé mat bé téng & nhirng
diém sau:
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Hinh 3: Thi cong “dan bé mat” vat liéu FRP — gia Hinh 4: Thi cong “dan bé mat” vat liéu FRP — gia cudng

cudng san (nguon internet)

- Tang cudng dién tich lién két do st dung hai I&p chét
két dinh v&i hai b& mat ctia bé tong.

- T&ng cwdng kha nang chéng dut, gay lien két.

- Giam thiéu kha nang tach I&p s&m cla lién két.

- Bdo vé FRP khdi nhirng pha hoai bén ngoai nhw tac
dong cua lyc va cham, méi trwdng, nhiét do cao (khi xay ra
chay).

- Gidm cong tac chuén bi bé mat bé téng can lién két.
~2.3. Thi cong va nghiém thu “dan bé mét” két cau bang
tam FRP theo phwong phap dan khé (dry lay-up):

2.3.1. Céng tac chuén bi:

a. Kiém tra ndng lwc cGa nha thiu:

Nha thau Iap hé FRP can chirng minh nang luc thi céng
(dién hinh 1& céng tac chuén bi bé mét va thi cong ap dinh hé
FRP). N&ng lwc cGa nha thau cé thé dwgc chirng minh bang
viéc cung clp hd so nang lwc (bao gdm van bang — chirng
chi vé dao tao va tai liéu vé cong trinh lién quan da dwoc nha
thau hoan thanh trwéc day hoac viéc chuan bj bé mat va lap
thwe t& hé FRP trén tirng phan két ciu). Nha san xuét hé
FRP hoac co quan duwoc Oy quyén cta ho can dao tao nhan
lwc cGa nha thau theo quy trinh I&p hé FRP clia ho va dam
bdo nhirtng ngudi nay da thanh thao dé Ip hé FRP.

b. Cong tac kiém tra nhiét do, d6 &m va hoi &m:

Nhiét d, d6 &m twong d6i va hoi &m bé mat tai thoi diém
I&p c6 thd anh hudng dén sy lam viéc ctia hé FRP. Tinh trang
dwoc quan sat trudc va trong khi thi cong I&p bao gdm:

- Nhiét do bé mat bé téng;

- Nhiét d6 khong khi;

- D6 &m twong déi va diém swong wot twong tng.

Chét 16t, keo bdo hoda va chét dinh thudng khéng dwoc
&p dung I&n bé mét lanh hodc dong bang. Khi nhiét do bé mét
bé téng ha xubng dwdi mirc téi thiéu theo chi dan cla nha
san xuat hé FRP, c6 thé xay ra tinh trang b&o hoa soi khéng
4n dinh va sw lvu héa khdng tét cac vat liéu cau thanh keo,
lam ton hai sw toan ven clia hé FRP.

Trong trwdng hop can thiét co thé dung ngudn néng bé
sung dé nang cao nhiét dd xung quanh va nhiét d6 b& mét
khi I&p. Ngudn néng can sach, khdng lam ban hodc hw hai bé
mat bé tong hay hé FRP chwa dwoc Ivu hoa.

Keo va chét dinh thwdng khéng dwoc dinh 1én bé mét dm

dam (nguon internet)

hoac wot \tru’ khi chung da dwoc ché tao riéng dé ap dung
cho loai bé mat nay.

Hé FRP khdéng dwoc ap dan vao bé mat bé téng co sy di
chuyén hoi &m. Sy di chuy&n hoi m tir b& mat bé téng qua
cac vat liéu keo chuwa lwu héa xuét hién dién hinh dwéi dang
bot bé mat va co thé lam t6n hai dén sw két dinh gira hé FRP
va hé két cau can gia cwong.

c. Cong tac chudn bj trang thiét bi:

Mai hé FRP c6 trang thiét bi dwoc thiét ké riéng dé ap
dung cho hé dé. Trang thiéet bi nay thwéng bao gom:

- Dung cu lan keo, phun;

- Thiét bi nang-dinh vi;

- May cuén.

Cac yéu ciu vé nhan luc va trang thiét bi:

- T4t ca cac trang thiét bi phai sach s& va trong tinh trang
van hanh tét.

- Nha thau can dwoc d3o tao v& van hanh, st dung tat ca
céc trang thiét bj.

- Trang bj bdo h¢ ca nhan nhu gang tay, khau trang, kinh
mat va quan ao bao hd can dwgc lya chon va mac phu hop
v&i cdng viéc.

- S6 lwgng vat tw va trang thiét bi cn phai day di dé cho
phép thi cong lién tuc va dam bao chat lwong.

2.3.2. Cong t4c thi cong:

a. Coéng tac slra chira va chuén bi b& mé&t bam dinh:

T4t ca cac van dé lién quan dén tinh trang cla bé mét bé
téng can gén hé FRP ma c6 thé 1am tén hai dén sy toan ven
ctia hé FRP can duoc chi ra trwdc khi viéc chuén bi bé mét
bét diu. Cong tac stra chiva va chuén bi b& mét bé téng c6
thé tham khao céc tiéu chuan ACI 546R va ICRI 03730.

Bén canh do, cong tac lsfra chiva bé tong can dap (rng
yéu cau cla ban vé thiét ké va chi dan ky thuat cta dy an.
Nha san xuat hé FRP can dwoc tham van v& kha nang twong
thich clia cac vat liéu str dung dé stra chiva nén véi hé FRP.

Trwéeng hop xudng cép lién quan dén &n mon:

- Hé FRP két dinh ngoai khéng nén ap dinh vao bé mat
bé téng bi nghi cé chtra cbt thép bi gi. Luc trwong né lién
quan dén qua trinh n mon 1a khé xac dinh va cé thé lam tén
hai do toan ven két cAu ciia hé FRP ap dinh ngoai. Nguyén
nhan an mon can dwoc chi rd va sy xudng cép lién quan dén
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&n mon can dwoc stra chiva trude khi ap dan bat cir hé FRP
két dinh ngoai nao.

Trwéng hop lién quan dén vét nit:

- Qua thire té thi nghiém va khao sat, mdt s6 nha san xuét
hé FRP d& bao cdo rang sw ctr dong cia vét nirt 0.010 inch
(0.3mm) tr& 1&n c6 thé &nh hwéng dén sy 1am viéc cla hé
FRP két dinh ngoai qua sw bong tach hodc pha hdng soi. Do
do, cac vét nit rong hon 0.010 inch (0.3mm) can dwoc tiém
ap lwc béng epoxy theo tiéu chudn ACI 224.1R. Cac vét nit
nhé hon 16 ra & mdi trwdng khac nghiét cé thé doi hai tiém
ho&c tram keo dé& ngén ngtra an mon cbt thép hién tai. Tiéu
chudn bé rong niet véi cac diéu kién 16 dién khac nhau dwoc
tham khao trong ACI 224R.

b. Trén keo:

- Tron keo can dwoc thwec hién phu hop véi trinh tw
khuyé&n nghj ctia nha san xuét FRP. T4t ca thanh phan keo
can phai & nhiét do thich hop va dwoc tron véi ty 1& chinh xac
t&i khi hdn hop thanh phan ddng d&u va hoan thién.

- Céc thanh phan keo thwong twong phan mau, do dé
hén hop tron ven cé dwoc khi cac vét mau bj khte han.

- Keo can dugc trén déi voi thoi gian trén quy dinh va
dwoc kiém tra trwc quan vé d6 ddng déu mau.

- Nha san xuét vat liéu can cung cap cac c& 16 khuyén
nghi, ty I& trdn, phwong phap va thoi gian trén.

- Thiét bi tron c6 thd gan kém Iwdi tron chay dién nho
hodc may chuyén dung hodc keo cé thé dwoc trodn khudy
bang tay néu can.

- Viéc tron keo can véi lwong da nhé dé& dam bao ring tét
ca keo c6 thé dwoc st dung trong khodng thdi gian ché cia
keo. Keo da duoc trdn ma vwot qua thdi gian chd khdng nén
st dung do tinh nhét sé lién tuc tdng va sé anh huéng bat
loi dén kha néng thaAm nhap bé mét ctia keo hodc lam bao
hoa tam soi.

c. Cac budc thi cong hé FRP I&én bé mat bé téng can gia

cé:

Buwac 1: Chuan bi bé mat bé téng

- Trwée khi gia cb 14p dat tAm FRP thi b& mat bé téng
phai dwoc xt ly k§. Coéng tac stra chiva va chuan bi b& mét
da dwoc trinh bay chi tiét & cac muc trwde.

Budc 2: Son 16t két ciu can gia cb

- Son 16t b& mét bé téng can gia ¢ bang cach dung co
I&n ngén hoéc trung binh.

- Chét 16t can duwoc I&n téi tht ca dién tich bé mat bé tong
noi gan dinh hé FRP.

- Chét 16t cAn phl ddng déu trén bé mét da chudn bi véi
ty 1& bao pht chi dinh do nha san xuét d& nghi.

- Sau khi thi cong xong, I&p 16t van can dwoc bao vé khai
bui, rac, hoi &m va cac chét 6 nhiém khac trwéc khi dan hé
FRP.

Buwac 3: Phu b6t trét (matit) lam phang bé mét

- Bét trét dwoc trét bang cac bay cam tay.

- Bot trét dwoc st dung véi chidu day thich hop va tiép
ndi v&i chat 16t theo khuyén nghi ctia nha san xuét FRP. Muc
dich la dé& tram 16 rdng va lam tron diém gian doan bé& mat
trwde khi gan hé FRP.

- Bot trét o thé trét 1en bé mat son 16t con wét khéng can
doi son khé.

- Trwéc khi phi 16p keo bao hoa hodc chét dinh, chét 16t
va bt trét (matit) cAn dwoc cho lwu héa nhw chi dan ctia nha

san xuéat FRP.

Bwdc 4: Phul 16p keo th(r nhat

- Keo dworc quét 1en bé mat da dwoc son 16t va lam phang
bang co l&n. Théng thwéng nén 1an I16p keo day khoang 15mil
dén 20mil tuy thudc vao loai keo. Luong keo st dung ciing
phu thudc vao tirng loai FRP dwgc st dung.

Bwéc 5: Dan tAm FRP

- Viéc dan thm FRP c6 thé dwoc phéan loai thanh 2 cach
“két dinh t&i han” hodc “tiép xuc t&i han”. “Két dinh t&i han”
thworng dung dé tang cuwong kha ndng ubn hodc cat cla
dam, ban, cot, twong, doi hai lien két dinh gitva hé FRP va
bé téng. “Tiép xUc t¢i han” thuwdng ding boc cot, chi doi hoi
tiép xuc kin sat gitva hé FRP va bé téng. Ap dung loai “Tiép
xuc t&i han” khdng yéu cau lién két dinh gitra hé FRP va nén
bé téng nhwng van thweng duwoc yéu ciu dé thuan tién cho
viéc thi cong Iap.

- TAm FRP can dwoc do va cat trvdc khi dat [én bé mat
can gia c6. TAm FRP dwoc dat |én bé mat bé tong va dwoc
4n nhe nhang vao 16p keo dan. Trudc khi 16t I6p gidy dan
mét sau, dung con I&n bang cao su lan theo hwéng soi cho
keo d& dang ngdm vao cac soi riéng 18. Co I&n khéng bao
gi&> dwoc 1an theo hwéng vudng géc véi hwéng soi dé tranh
sgi c6 thé bj hdng.

Buwdc 6: Phu I6p keo thir hai

- Lép keo thir hai c6 thé dwoc phu 1én sau 30 phat ké tir
khi dat va I&n tAm FRP. DBén Itc nay I6p keo dau tién da rat
hét vao thm FRP.L&p keo thir hai duwoc quét 1én tAm FRP
bang co 1&n ¢c& trung v&i chidu day khodng 15mil dén 20mil.

Bwdc 7: Thi cong bao vé tam thoi (néu can)

- Nhiét d6 bét loi, tiép xtc nwédc mua truc tiép, bui rac,
chét ban, anh sang quéa mirc, dd 4m cao hodc cac pha hoai
cb y cé thé gay hai cho hé FRP trong khi lap va gay ra sv luvu
hoa khéng tot cta keo. Viéc bao vé tam théi nhw 18u bat hoac
tAm chn nhwa cé thé dwoc yéu ciu trong qua trinh 14p cho
dén khi keo da lwvu héa. Néu c6 yéu cau hé chdng d& tam,
hé FRP phai dwoc lwvu hda hoan toan mai thao bé hé chéng
va cho phép bd phan két cAu chiu tai trong thiét ké&. Trong
trwerng hop ¢6 hw hai dang ngdr déi véi hé FRP trong khi 1&p,
can phai théng bao cho ngudi thiét k& va tham van nha san
xuét hé FRP

d. Céng tac kiém tra:

Hé FRP va cac cong viéc lién quan phai dwoc kiém tra
theo y&u ciu clia cac tiéu chuNn ap dung. Néu thiéu cac yéu
cau nhw vay, viéc kiém tra can dwoc tién hanh béi hodc dui
s giam sat cia mot ki sw c6 bang cip hodc moét kiém tra
vién da didu kién. Kiém tra vién can dugc trang bi kién thirc
vé hé FRP va dwoc dao tao thdng qua thi cong 1&p rap FRP.
Kiém tra vién da diéu kién phai yéu cdu tuan tha ding véi ban
vé thiét ké va cac chi dan ky thuat cia dy an. Trong qua trinh
thi cdng hé FRP, viéc kiém tra hang ngay phai dwoc chi dan
va can bao gébm:

- Ngay gio 13p rap;

- Nhiét d6 xung quanh, 6 4m twong déi va sy quan sat
chung vé thoi tiét;

- Nhiét do bé mat bé téng;

- Sy kho réo bé mét theo ACI 503.4;

- Céac phuong phap chuNn bj bé mét va mét cét cé dwoc
khi st dung thanh do b& mat ICRI (ICRI surface-profile-
chips);

- M6 ta dinh lwong d6 sach bé mat;
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- Loai ngudn néng, néu ap dung;

- B& rong cac vét nirt khong duoc tiém Epoxy;

- S6 16 cla soi hodc cla tAm ép tién Iwu hoéa va vj tri
twong déi trén két cAu;

- 86 16, ty 1& pha tron, thdi gian }rc}n va mo ta dinh lwong
vé dién mao cla tat ca keo tron, ké ca chéat 16t, ma-tit, chat
b&o hoa, chét dinh va chét phi dwoc tron cho mét ngay:;

- Quan sat qua trinh lwu hoéa keo;

- Sy tuan tha quy trinh thi cong lap;

- K&t qua thi nghiém kéo dt: cwdng dod dinh, ché do pha
hay va vi tri;

- Bac trwng FRP t thi nghiém ctia cac manh mau hién
trwdng hodc cac manh vat chirng néu cé yéu cau;

- Vj tri va kich thuéc cla cac didm bong tach hodc réng
khi;

- Qua trinh thi cong chung.

Kiém tra vién cin cung cp cho ngudi thiét ké hodc chi
dau tw (Owner) cac hd so kiém tra va cac manh vat chirng.
Khuyén nghi rdng nhitng manh vat chirng can dwoc gitr lai
t4i thidu 10 ndm hodc trong mét thoi gian nhat dinh do ngudi
thiét ké chi dinh. Nha thau thi cong can gitr lai cac céc mau
keo da tron va duy tri mdt ban ghi vé viéc sap xép clia méi 16.

e. Coéng tac danh gia va nghiém thu:

Viéc danh gia va nghiém thu dwa trén viéc tuan thi hoac
khéng tuan tha ban vé thiét ké va chi dan ky thuat:

- Véat liéu hé FRP:

+ Dé trinh chirng chi vé dac treng va nhan dang vat liéu.

+ Thi nghiém vat liéu néu can thiét (dwa trén d6 phirc tap
cta dy an): cuwdng d6 chiu kéo, phan tich phd hdng ngoai,
thoi gian déc quanh, thoi gian ché va cwéng do cét dinh.

+ Cwong d6 va md dun dan hdi cua vat liéu FRP cé thé
xac dinh theo ASTM D 3039 hoac I1SIS(1998).

- Dung sai lap dat khi thi cong (bao gbm: hwéng soi,
chiéu day Iwu héa, hwéng manh, bé rong, khoang tréng, ban
kinh géc, chiéu dai méi néi pha):

+ Hwéng soi: kidm tra badng mat thwong: d6 gon séng,
s sai léch clia soi khoi dwéorng thng hodc van xodn. Néu cé
sai s6 trén 5 dd hodc 80mm/m can dugc béo cao ngudi thiét
ké dé danh gia.

+ Chiéu day Iwu héa ciia keo: St dung tiéu chudn ASTM
D 3418. M&u dién hinh khoan 16i nhé: 0.5 inch (13mm), tan
suét ldy mau tuan theo chi dinh tir thiét k& va thi cong.

- Sy xuét hién bong tach 16p:

+ T4t ca cac phwong phap kiém tra phai ddm bao do
dwoc bong tach khoang 2 inch vudng (1300 mm?) tr& Ién.
C6 thé dung cac phwong phap: séng am, bla am, siéu am
va do nhiét.

+ Cac bong tach nhé hon 1300 mm? duoc coi la chap
nhan dwoc néu: dién tich bong tach duwdi 5% tdng dién tich
dan va khéng qua 10 bong tach trén 1m?2.

+ Céac bong tach I6n, trén 25 inch vudng (16000 mm?) can
phai sra chira bang cach cat bé va ap moét miéng dan pha
twong duong.

+ Céac bong tach nhé, dwéi 25 inch vuéng (16000 mm?)
c6 thé sira chiva bang cach tiém keo hodc thay thé I6p vé
(tby kich c& va sb lvong).

- Sy lwu hoéa cla keo:

+ Pwoc danh gia bang thi nghiém trong phong hodc mau
keo str dung tiéu chudn ASTM D 3418.

- Bo dinh v&i bé mét bé téng:

+ Thi nghiém dinh kéo cla cac mau khoan 16i can dwoc
tién hanh theo phuwong phap dugc néu trong tiéu chuan ACI
503R hoac ASTM D 4541, ISIS (1998).

+ Cuwong do dinh kéo phai vt qua 200 psi (1.4 Mpa) va
biéu 16 sw pha hdy ctia nén bé tong.

+ Néu cudng d6 thdp hon hodc sw pha hly khéng nhu
dw bao, bdo cdo can dwoc gl dén don vi thiét k& dé& xem
xét va xtr ly.

3. Két luan

Trén co sé& cac khao sat thuc té, két hop véi cac sb liéu
thu thap dworc, tac gia xin kién nghi mét sé diéu sau:

- Phuong phap gia cd, stra chi¥a cong trinh bang phwong
phép dan vat liéu FRP la mét trong nhirng phwong phap tién
dung, co hiéu qua cao va dé& dang thi cdng. Vi vay, tac gia
kién nghi can du tw nghién clru theo chiéu sau, dwa ra tiéu
chuén twong ng dé& coé thé ng dung vao méi trwdng xay
dwng tai Viét Nam mot cach rdng rai.

- Bén canh d6, NSM FRP 1a mét phwong phap lién két
hoan toan mé&i va bu dép dwoc hiu hét nhirng khiém khuyét
clia cac mod hinh khong lién két. Vi viéc thi cong don gian
khong can thiét bi may moc phirc tap, st dung it dién tich bé
mat bé tdng, tdng kha nang lién két gitva FRP - bé tong, két
cAu FRP it bi anh hwéng bdi lwc va cham, thay ddi clia méi
trwéng, nhiét dd cao. Phuong phap nay ngay cang duoc biét
dén nhidu hon va ciing cin phai nghién ctru sau hon dé duwa
ra mot quy trinh hwéng dan thiét ké va thi cong cu thé./.
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KHOA HOC & CONG NGHE

Hién tugng héa léng cia cat hé tang Thai Binh
trong mét s6 su ¢o thi cong hd mong sau
khu vuc néi thanh Ha Néi

Sandy liquefaction of Thai Binh formation on some incidents of deep foundation pit construction

in Hanoi inner city

Tom tat

Tai khu vuc ni thanh Ha Néi, caché méong
sau thuéng xuyén gap su cd trong qua trinh
thi cong do nhiéu nguyén nhéan khac nhau.
Trong dd, hién tugng hoa long ldp cat hat
nhé, hat bui bao hoa nudc, hé tang Thai
Binh trong cu triic dia chat nén ciia cac
¢ong trinh la nguyén nhan chua dugc xem
xét ding miiic. Bai viét muén phan tich,
danh gia anh huéng cta yéu té nay dén cac
s’ ¢d caché mong dao sau tai khu vuc néi
thanh Ha Néi.

Tir khda: Hién tugng cdt hda long

Abstract

In the Hanoi inner city, deep foundation pit are
often encountered in the construction process due
to various reasons. In particular, the geological
structure is the main influence factor and the
cause of the liquefaction of saturated fine sand
and very fine sand of Thai Binh formation, but
not really interested. The paper would like to
analyze and evaluate the effects of this factor on
the incidents of deep foundation pit in the Hanoi
inner city.

Key words: Sandy liquefaction
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1. M& dau

Ha Noi dang trong giai doan buing nd xay dwng db thi, cac cdng trinh cao tang
két hop hé thdng nhiéu tAng ham, cac cdng trinh ngdm d6 thi.... Va rat nhidu cong
trinh trong sb d6 da gap phai nhirng s cb trong qua trinh thi cdng méng, c6 thé
kéo dai tlep trong qua trinh su dung nhw: mét &n dinh vach hé méng khi thi cong
céc thng ham, 1Un nit, sap nén cac cong trinh 1&n can v.v....Gay phat sinh chi phi
dau tw cong trinh, sw 6n dinh chung va rat nhiéu phién phc mang tinh phap ly.

Theo tac gia thuc sw can thiét danh gia anh hwéng cla hién twong hoéa léng
clia tAng cat hat nhé chira nhidu hat bui, thudc hé tdng Thai Binh t6i cac sw ¢
néi trén. Trong bai viét nay tac gia dé cap t6i viec xem xét sw anh hwéng cua hién
twong hoa 1dng cta I&p cat hat nhé, hat bui (aQ34tb1) ndm kha néng va phan bd
réng trong cAu truc dia chét nén khu virc Ha N6i t&i sw cb thi cdng cac hd moéng
dao sAu va cac cong trinh an can, ma khéng dé cap t&i cac nguyén nhan khac.
Téc gia cling méi chi dirng lai & bwéc du quan sat, nghi van, suy luan va trao dbi
dé co thé tién t&i cac nghién ciru sau hon.

Mat sb cong trinh da xay sw ¢ do thi cdng méng cac tAng hadm nhu:

Thi cdng méng tda nha EUROWINDOWN sé 1 Nguyé&n Thj Binh, Cau Gidy Ha
Noi. Khi thi cdng hd mong, cac giai phap thi cdng mong ciing da dwoc trién khai
nhw: C&m hé théng cir thép Lasen, hé théng vang chéng kién cb khi dao sau va két
qua la cac sy cb khong hé xay ra véi toan bd hé thédng vach hd méng. Nhwng sau
doé, méat dwong khu dan cw bi nirt dam, xudng cap, nén cac day nha lan can (cach
mong cdng trinh khoang 25m) bj lun réng nén dén 50-60cm (do cac nha dan da
str dung méng coc ép), via hé va bac 1én xudng ltin n&t va bién dang. Pham vi anh
hwéng clia hién twong IGn nén tai day cé thé dat 60m dén 80m cach mép hé méng.

Céng trinh: Intracom I tai CAu Dién; Sy c6: Trong qua trinh thi cong dao dat
ciing dé tinh toan kha ky bién phap thi cong, nhwng van xay ra sw cb ap lwc dat day
manh, lam gay hé vang chéng thép va twdng vay dich chuyén 90cm.

Sw cb xay ra tai cac cong trinh trén da dwoc cac nha thiét ké tinh dén do nhidu
nguyén nhan, nhwng ciing can phai xem xét t&i anh hwéng cia hién twong héa
Idng I&p cat hat nhé dwéi nén.

2. Hién twong hoa léng cua Iép cat hat nhoé chira bui

Héa 16ng 14 hién twong cac 16p dat cat bao hoa khi chiu tac dung cla tai trong
déng bi méat han sirc chéng cat va chuyén thanh thé 16ng.

Theo Gido sw N.N. Maxlop, sw mét &n dinh ctia cat bdo hoa khi chiu tac dong
clia séng dia chan chl yéu 1a mét d6 bén cia ching. O trang thai tinh, strc chdng
cat clia cat S=oc. tgo. Khi chiu tai trong dong véi gia tdc a > agh, phat sinh ap lwe
thay dong dan dén strc chdng cét clia cat suy giam. Ong cling chi ra rang, néu kéo
dai thdi gian tac déng, thi dd nguy hiém do héa 16ng cuia |&p cat téng 1&n véi sy
tang lén clia hé sb nén dong v va chiéu day I&p cat H, véi sw gidm clia hé sb tham
K. B&i vay, véi quan diém mat mot phan, hay toan bd én dinh ctia cat bdo hoa trong
didu kién chiu tai trong déng, thi nguy hiém nhéat 1a cat hat nhé va cat hat bui cé hé
s6 thdm nhé va khi c6 bé day I6n [1].

Theo két qua nghién clru va lap ban dd héa Idng ctia cat hat nhé, hat bui bao
hda nwéc khu viee Ha Noi clia tac gia Nguyén Huy Phuong, Tran Thwong Binh va
nnk [2] d& danh gia thi I&p cat hat nho, hat bui (aQ?;tb1) phan bd & Ha Noi dé bj
héa 16ng va bi anh huwéng bdi bé day cta I&p 6n dinh bén trén.

3. Phan tich anh hwéng cua I&p cat dén thi cong cac hd méng cong trinh

V& déc diém dia tAng: Theo két qud khao sat dia chat cong trinh va khoan
tham do c4u trac dia chat nén Ha Noi, thi 16')p cat hat nhd, hat bui (aQ3tb1) thudc
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hé tAng Thai Binh, phu hé tAdng dwéi, cé thanh phan la cat
hat nhé mau xam xanh, Ian nhiéu hat bui, két cdu kém chét
dén chat vira. Trong déat I1an nhiéu thau kinh cat pha. Phan bd
réng trong cAu tric nén Ha Noi, véi bé day bién ddi phirc tap
tr vai mét dén >20m, tr dd sau 5m dén 30m. Ngay bén dudi
I hé tAng Hai Hwng c6 tinh chat xay dwng yéu, gdbm nhirng
I&p sét, sét pha chiva nhiéu vat chat hivu co, trang thai déo
chay, chay dén bun. Vi du cu thé dia tAng nén tai 216 Tran
Duy Hung, tac gia tryc tiép khéo sat: 0,0m — 2,3m 13 g4t 1ap,
2.3m — 7,5m sét pha mau xam nau, 1an it mun hiru co, trang
thai déo mém, déo ctrng, 7,5m — 20,0m cat bui xen kép sét
pha, két cAu kém chét ting dan dén chat vira theo chiéu sau.

Vé sy cb thi cong hé méng sau khu vee Ha Noi: Xu thé
phat trién xay dwng dd thi hién nay, Ha Noi phé bién cac cum
cbng trinh cao tAng vé&i hé thdng nhiéu tAng hdm thi céng dao
m&. R4t nhidu cdng trinh trong sb d6 da gap sw cb twong tw
nhw nhing vi du da néu & trén. Va rét can thiét phai xac dinh
hét cac nguyén nhan, mirc d6 tac dong, dé khong con cac sw
cb twong tw dién ra trong twong lai.

Phan tich anh hwéng: Thuc té cac hd dao sau trong 16p
cat hat min bao hoa nwéc mac du da ap dung da ap dung
céac bién phap khac phuc hién twong cat chay, nhung sw cb
van say ra mdi khi cé chan déng ctia nén dat. Biéu do c6 thé
dwoc ly gidi, khi chwa xuét hién tai trong dong, hién twong
cat chdy da duwoc khdng ché bdi cac tuwdng ctr, nhung khi
¢6 chan dong thi cat bi héa 16ng mét bén va chuyén thanh
dang 16ng va chay 16ng qua cac khe hé cta clr dé lai cac
khoang tréng trong khdi d4t sau twdng ctr, theo thei gian cac
khoang réng do, két hop vai hién twong cb két déng cuc bo
sau twdng clr, sé tich Ity dan dén mét 6n dinh vach hé dao
va sut lin bé mat nén.

Qua trinh dao hé mong va thi cong cac giai phap moéng
da mac nhién béc méng 1&p phd khéng bi hoa 1dng bén trén,
ddi chd con dé 16 16p cat nay. Dwéi tac dung trc tiép va gian
tiép clia cac tai trong ddng nhw séng déng dat, nd min, bla
may, may thi cdng coc khoan nhdi, cac may xay dwng khac
trén coéng trwong, dong co chay trong cac nha may, hoat
dong clia cac phwong tién, xe co... da truyén nidng lwong
vao trong nén dat, gay ra dao dong clia cac phan tlr dat va
lan truyén tir diém nay sang diém khéac, hinh thanh nén cac
trwérng séng trong mai truérng dét da. Cac loai séng phd bién
l& séng doc, séng ngang va séng b& mat da gay ra sw pha
hly nén dat va cong trinh. Tuy theo dic diém cla tai trong
ma gay ra dao ddng theo cac hinh thirc khac nhau. Tai méi
diém ctia nén dat thwong dwoc dic trwung béi dao dong diéu
hoa, hodc dao dong tac dan. Dwéi tac dung cla tai trong
dong thweng dan téi sw thay ddi trang thai va tinh chét cla
d4t nén, lam xuét hién cac hién twong suy gidm dé bén va
dan t&i héa 16ng, hién twong cb két ddng gay ra lin nit nén
va cac cdng trinh 1an can [2].

V6i cac hd mong ddo sau trong ciu tric nén cé tiép xuc
Vv&i I6p cat hoa 1dng da d& cap thi nguy co dan dén sw cb
cdng trinh dién tién theo cac giai doan co ban sau:

- Dwéi tac dung cla td ho'p cac tai trong déng ca tac dong
trén mat va dudi sau, I&p cat suy gidm dd bén, dan hoa 16ng,
ddng thoi hién twong cb két dong phat tridén. Két qua 1a phan
tiép xuc gitra I6p dét phi bén trén va I&p cat héa 16ng hinh
thanh I&p dém kém chat dén rat kém chat, doi khi réng trong
pham vi cuc b6 xung quanh tuwéng cir cac hé dao sau.

- Két qua cua giai doan 1 dan dén hién twong lin phan
d4t ria hd méng cling nhu tao diéu kién thuan lgi cho hién
twong chuyén vi ngang cla d4t vach hé dao.Sw cb xay ra,
nhidu hé twéng vay bi dich chuy&n manh, hé dam thép chéng

Hinh 1. Su’ c0 tai cong trinh Intracom II - Cau Dién

vaéng mét 6n dinh, gay nguy hiém va kho khan cho cong tac
thi cong tiép theo.

-T6 hcyp tai trong dong tiép tuc tac dung, qua trinh hoa
Idng va cb két dong cta I&p cat tiép tuc phat trién. Dan dén,
hién twong IGn nén d4t xung quang hé mong tiép tuc mé
réng pham vi va téc do lun tang dan, cac coéng rinh lan can
méat 6n dinh va c6 thé ghi chép lai dwoc cac bidu hién sau:
Mot sb cong trinh xay dwng 1an can bi lan, nt, nén dwong
giao théng bi lun, nit xé doc, 1un réng nén cac cong trinh 1an
can trwéc do da xir ly mong bang hé coc cdm sau. Giai doan
ltn nay con kéo dai mét thoi gian kha lau sau khi da két thic
qua trinh thi céng hé méng céng trinh, mikc @6 1tn cé noi dat
dén >60cm.

4. Danh gia va két luan

V&i két qué quan sat, tim hidu buwéc dau va nhw da phan
tich & trén, tac gia danh gia hién twgng hda Idng cua Iép cat
hat nhd, hat bui bdo hoa nwéc, dia téng Thai Binh la mot
trong nhitng nguyén nhan gay ra cac sy cb cong trinh trong
qué trinh thi céng hé moéng dao sau & nhiéu khu vuc noi
thanh Ha Nbi.

Mc dd anh hwéng cla hién twgng hda Idng cua I&p cat
nay can dwoc nghién clru chi tiét va toan dién hon, dd co s&
di¥ lieu d& dw bao va phuc vu tinh toan én dinh cho cac hd
moéng dao sau trong qua trinh thi cdng./.
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Cacloai td hop khi thiét ké cong trinh chiu déng dat
theo TCVN 9386:2012

Combinations in designing of earthquake resistance structures according to TCVN 9386:2012

Tom tat

Bai bao trinh bay cac dinh nghia té hop can
thiét khi thiét ké cong trinh chiu déng dat
tudn theo TCVN 9386:2012, bao gom: (1)

16 hop khéi lugng khi phén tich dao déng
(Mass source), (2) T6 hop cac dang dao déng
(Modal combination), va (3) Té hop tai
trong ddng dat véi cac tai trong khac (Load
combination). Mét vi du cu thé dugc trinh
bay vé cach ap dung cac hé sé td hgp tai
trong cho mai loai té hop.

Tir khda: Ding dat, TCVN 9386, Nguan khdi lugng,
T8 hop cdc dang dao dong, T6 hap tdi trong

Abstract

This paper presents the required combination
definitions for the design of earthquake
resistant works in accordance with TCVN 9386:
2012, including: (1) Mass Source, (2) Modal
combination, and (3) Load combination with
other load combination. A specific example

is presented on how to apply the load factor
coefficients for each combination.

Key words: Earthquake, TCVN 9386, Mass sourse,
Modal combination, Load combination
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1. Gi®i thidu

Tiéu chuan hién hanh duwgc &p dung khi thiét ké& cong trinh chiu dong dat &
Viét Nam 1a TCVN 9386:2012 [1]. Tiéu chudn hién hanh nay dwoc chuyén dbi tir
TCXDVN 375:2006 [2] thanh tiéu chuin qubc gia. TCVN 9386:2012 (ciing nhuw
TCXDVN 375:2006) dwoc bién soan trén co sé chip nhan tiéu chuan Eurocode 8
[3]. Ngoai viéc bd sung hoac thay thé cac phan mang tinh d&c thu Viét Nam, nhw
bang phan cap phan loai cong trinh xay dwng, ban dd phan viing gia téc nén 1anh
thd Viét Nam, bang phan viing gia tbc nén theo dia danh hanh chinh, bang chuyén
dbi gia tbc nén sang cap dong dat, thi TCVN 9386 duwoc dich ding nguyén ban,
dung ndi dung clia Eurocode 8, vi thé cac cach td hop tai trong, di kém véi cac hé
s t& hop trong hai tiéu chuan 12 hoan toan giéng nhau.

Viéc thiét ké két cAu chju dong dat thwong dwoc doi hdi déi vai cac cong trinh
quan trong va cong trinh cao tang. Vién khoa hoc cong nghé xay dung da phat
hanh tai liéu: hwéng dan thiét k& nha cao tAng bé tdng cbt thép chiu dong dat [4].
Trong tai liéu hwéng dan nay, nhiédu vi du tinh toan cu thé da dwoc trinh bay, nhiéu
chi dan trong tiéu chu&n con mang tinh nguyén tac da dwoc dinh lwong hodc cong
thire hda. Méc du vay, trong tai liéu hwéng dan con thiéu cac vi du bang s vé cac
dinh nghia t& hop tai trong va ngudn khéi lwong, ma cac vi du nay, néu cé, sé 13
mot phan hudng dan thiét thwe ma cac k§ sw thiét ké két ciu rat quan tam. Thuc
té hién nay, cac ky sw thiét ké thuwdng lam don gidn hoa viéc dinh nghia céc t hop
va ngudn khéi lwong, dan dén 1am khong ding tiéu chuén.

Cac dinh nghia vé té hop tai trong theo TCVN 9386 sé dworc trich dan va trinh
bay lai trong muc 2 clia bai bao nay, va cach ap cac hé sb t& hop tai trong cho mét
vi du cu thé duoc trinh bay & muc 3.

Trong bai viét nay, d& ngén gon va dé hiéu, cac thuat ngir dwoc stiv dung trong
TCVN 9386 nhu: “tai trong va tac dong” dwoc goi la “tai trong”, “tac dong dai han”

dwoc goi la “tinh tai”, “tac dong thay déi” dwoc goi la “hoat tai”.

¥

Hinh 1. Cong trinh 2 tang cho vi du
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(a) T8 hop theo TCVN 9386:2012

(b) T6 hop thudng gap

Hinh 2. Hé s6 t6 hdp tai trong khi dinh nghia nguén khéi Iuvgng trong SAP2000

2. Cac loai té hop khi thiét ké céng trinh chju déng dat
Khi phan tich két cAu cong trinh chju déng déat, co ba loai
t& hop can dwoc dinh nghia la:
(1) Té hop khdi lwong khi phan tich dao déng (Mass
source),
(2) T4 hop céc dang dao dong (Modal combination), va
(3) Té hop tai trong déng dat véi cac tai trong khac (Load
combination)
Phan sau day sé Ian lwot trinh bay cac t& hop nay.
2.1 T6 hop khéi lrong khi phan tich dao dong (Mass source)
Muc 3.2.4 (2) trong 9386:2012 dinh nghia t& hop dé xac
dinh nguén khéi lwgng lién quan dén cac hiéu tng quan tinh
trong phan tich dao déng (modal analysis) nhw sau:

ZGN e ZWE,iQk,i
(1)

trong do:

D&u “+” trong biéu thirc ¢ nghia 13 “t6 hop véi®

Céc chi sb & cac sb hang trong biéu thirc (1) cé y nghia
14: i 14 thanh phan hoat tai thi i; j 1& thanh phan tinh tai thi j;
k 14 thng thr k, do d6 G, Ia tinh tai thir j, tang k, O, , 14 hoat
tai thi i, tAng k.

l//Ej =Qv,,;

Wi & hé sb td hop tai trong dbi voi hoat tai thir i; y,; xét
dén kha nang cac hoat tai Q,,; khong xuét hién trén toan bo
cong trinh trong thoi gian xay ra dong dat. y,;; con xét dén
si tham gia han ché ctia khéi lwong (do hoat tai) vao chuyén
doéng clia két cAu do méi lién két khong cirng gitka ching
(khéi lwgng clia cac hoat tai).

W, 1a hé sb tai trong dai han gia dinh (quasi-permanent),
nghia la y;; O, dwoc gid dinh |a tinh tai. Gia tri cta y,; va ¢
I&n lwot dwoe cho trong bang 1 va bang 2, (twong (ng véi

bang 3.4 va bang 4.2 trong TCVN 9386:2012).

Bang 1: Cac gia tri v, d6i v@i nha (Bang 3.4 trong
TCVN 9386:2012)

Tac dong W,
Tai trong dat 1én nha, loai
Loai A: Khu virc nha &, gia dinh 0,3
Loai B: Khu vwc van phong 0,3
Loai C: Khu virc hdi hop 0,6
Loai D: Khu vivc mua ban 0,6
Loai E: Khu vwc kho lwu trir 0,8
Loai F: Khu vire giao thong, trong lwvgng xe <30 kN | 0,6
Loai G: Khu vyc giao thdng, 30 kN < trong lwgng 0,3
xe < 160 kN
Loai H: Mai 0

Bang 2: Gia tri ciia ¢ dé tinh toan v, (Bang 4.2
trong TCVN 9386:2012)

Loai tac dong
thay doi
Céc loai tr A-C* | Mai 1,0
Cac tAng dwoc siv dung ddng thoi | 0,8
Cac tAng dwoc siv dung ddc lap 0,5
Cac loai tir D-F* 1,0
va kho lwu trir
* Céc loai tac dong thay déi dwoc dinh nghia trong bang 1.

Tang 7

2.2 Té hop céc dang dao déng (Modal combination)

Muc 4.3.3.3.2 trong 9386 trinh bay hai loai t6 hop dang
dao dong, d6 la: (1) td hop c&n bac hai cha tdng cac binh
phuvong (SRSS - the Square Root of the Sum of their
Squares), va t6 hop bac hai ddy da (CQC — the Completed
Quadratic Combination). Diéu kién dé& ap dung t6 hop SRSS
xem trong [1].

Bang 3: Hé s td hgp tai trong khi dinh nghia nguén khdi lugng

Hoat tai Loai hoat tai | Qy; (kN/m?) ) W, oW 0
Khu virc van phong B 0 =2 0,8 w,,=0,3 0,8x0,3%2
Khu viee héi hop C 0:,=4 0,8 v,,=0,6 0,8x%0,6x4
Khu virc kho lwu triv E 0,;=6 1,0 w,;=0,8 1,0x0,8x6
Mai H 0,,=0,75 1,0 W,,=0 1,0x0x0,75
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Hinh 3. Pinh nghia trong SAP2000 cho t6
hgp SRSS hai dang dao dong do dong dat

E, =Y E},
E z Ei (2)
trong doé
E;; la ndi lwc, chuyén vi, ’ng sut,... do ddng dét dang xét
Eg 1a ndi luc, chuyén vi, iing suét,... do déng dét dang
xét, do dang dao dong th i gay ra
Khi cac thanh phan ndm ngang theo phwong X va
phwong Y cua tac dong dong dét tac dong ddng thdi, thi ap
dung quy tdc SRSS dé t6 hop cac thanh phan ndm ngang,
nhw sau, xem muc 4.3.3.5.1 trong [1]:

E; = \ Eé‘dx + Eédy

trong d6 Eg,, Ep, 180 lwot 1a hé qua cla tac dong dong
d4t theo phwong X va phuwong Y, dwoc td hop theo phwong
trinh (2).

2.3 Té hop tai trong déng dét véi céac tai trong khéc (Load
combination)

Muc 3.2.4 (1) trong TCVN 9386:2012 dinh nghia té hop
tai trong dé& xac dinh néi lwc, chuyén vi, ... do tai dong dat va
céac tai trong khac nhw phwong trinh (3). Té hop nay dwoc
goi |a t6 hop d3c biét trong TCVN 2737:1995 [5]

Ed — ZGk,j npnpign AE{, "+"Zl//2,[Qk,[

j=1 i>1 (3)
trong do: E, 1a gia tri thiét ké cla cac hé qua tai trong (hay
E, & ndi luc, chuyén vi, ... trong t& hop dé&c biét), P 1a luc (rng
suét trwde (cling dwoc xem nhw tinh tai), 4., 1a lwc déng dat
thiét ké. Cac ki hiéu con lai twong tw nhw da dwoc trinh bay
trong muc 2.1 trén day.
3. Vi du ap dung

Vi du: Xac dinh cac hé sb té hop khi phan tich két ciu cho
c6ng trinh hai ting nhw hinh 1, khi c6 xét dén dong dat, biét
cac gia tri hoat tai 1én cong trinh la:

Khu van phong: Q1=2 kN/m?

Khu héi hop: Q2=4 kN/m?

Khu kho Iwu triv: Q3=6 kN/m?

Mai: Q4=0,75 kN/m?

3.1 T6 hop tai trong khi dinh nghia nguén khéi luong (Mass
source)

Noarrns 33 Diagrarn (THR

—

Hinh 4. Bi€éu d6 mdé men do dong dat theo phuang
X, dugc td hgp SRSS tir hai dang dao dong

Khi dinh nghia nguén khéi lwgng cho viéc phan tich dao
dong, hé sé td hop dwoc &p cho cac thanh phan tinh tai la
1,0, va 4p cho cac thanh phan hoat tai dwoc lay nhw trong
Bang 3

V6i cac hé sb td hop dwoc dinh nghia trong bang 3, thi
twong ng trong SAP2000 sé dwoc dinh nghia nhw trong
hinh 2a, trong d6 hé sé t& hop cho hoat tai 1 (HT1 - hay Q)
1a 0,24, cho HT2 (hay Q,,) la 0,48, cho HT3 (hay Q,;) 1a 0,8
va cho HT4 (hay Q,,) 14 0. Cach t6 hgp thwdng gap la tat ca
cac hoat tai (Qy;, Or2 Ois Va Or4) dwoc gop chung la hoat
tai (HT), va dwoc nhan cung mot hé sé bang 0,24 nhw trong
hinh 2b.

Nhén xét:

Trong TCVN 9386, hoat tai stra chira trén mai khong
dwoc tinh tham gia vao ngudn khdi lwong gay ra cac hiéu
trng quan tinh ((pz,i=0). Cach t6 hop thwong gap ¢ tinh ca
khéi lwgng nay.

V&i cac cong trinh dang té hop chung cw va van phong,
nghia la chi cé hoat tai loai A va loai B nhw trong bang 1, thi
cach tb hop thuwdng gép phu hop véi dinh nghia trong TCVN
9386, ngoai trlr sy sai khac do phan khéi lwgng trén mai.

V@i cong trinh cé chira cac khu ¢ hoat tai loai C, D, E,
F thi cach t6 hop théng thwerng khéng phu hop véi TCVYN
9386.

3.2 T6 hop céc dang dao déng (Modal combination)

Gid sir dang tinh dong dat theo phwong X, va phai
tinh v&i hai dang dao déng, dang 1 dwgc dat tén la DDX1
va dang 2 la DDX2, thi ndi lwc, chuyén vi, rng suét,...
do dong dat theo phwong X dwoc td hop kiéu SRSS la:
DDX =./DDX] +DDX; , va dinh nghia twong tng trong
SAP2000 (hay ETABS) nhw hinh 3

Vi la t6 hop SRSS, nén DDX c6 dbng thoi 2 dau dwong
va am. Vi du biéu d mé men ctia DDX c6 dang nhuw trong
hinh 4
3.3 T6 hop tai trong déng dat véi cac tai trong khéc (Load
combination)

Noi e, chuyén vi, (rng suét, ... trong két cau cho truong
hop t6 hop tai trong dong dat véi cac tai trong khac, con
duwoc goi la td hop tai trong dac biét trong TCVN 2737:1995
[5], dwoc dinh nghia trong muc 2.4.4 va 2.4.5 trong [5] va
dworc trich lai nhw dwéi day:
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(a) T8 hop theo TCVN 9386:2012

(b) T6 hop thudng gép

Hinh 5. Hé s6 t6 hop tai trong khi dinh nghia td hop dic biét trong SAP2000

2.4.4. T6 hop tai trong déc biét cé mot tai trong tam thoi
thi gia tri cda tai trong tam thoi dwoc lay toan bo.

2.4.5. TS hop tai trong dic biét ¢ hai tai trong tam thoi
tré 1&n, gia tri tai trong déc biét dwoc 14y khong gidm, gia tri
tinh toan cla tai trong tam thoi hodc néi lyc twong thng cla
ching dwoc nhan véi hé sé td hop nhw sau: tai trong tam
thdi dai han nhan véi hé sb y,;=0,95; tai trong tam thoi ngan
han nhan vdi hé sb y,=0,8; trlr nhirng trworng hop déa dwoc
néi rd trong tiéu chuén thiét ké cac céng trinh trong viing
dong dat hodc cac tiéu chuan thiét ké két cAu va nén moéng
khac”.

Nhuw vay:

Theo TCVN 2737:1995 thi t& hop tai trong déc biét phai
tuan theo TCVN 9386:2012, va

Néu tb hop chi chira duy nhat mét trong céac loai hoat tai
tir A dén G trong bang 1, thi t& hop déc biét c6 maét tai trong
tam thoi, néu khong, t6 hop dic biét cé hai tai trong tam thoi
trd Ién.

Trwéng hop cong trinh c6 mét tai trong tam thoi, néu td
hop theo TCVN 2737 thi hé sb t& hop cla tai trong tam thoi
14 1,0 (muc 2.4.4), néu td hop theo TCVN 9386 thi hé sb t6
hop cla tai trong tam thoi 1a v, <1,0, tay ting loai hoat tai
(xem phwong trinh 3 va bang 1), k& ca trwdng hop i=1.

Cong trinh trong vi du cé ba tai trong tam thei (khong ké
tai trong stra chiva mai). Tén cla t6 hop dic biét 1a THDB.
Ap cac hé sb td hop tai trong dwoc dinh nghia trong bang
1 vao phuong trinh (3) s& c6 két qua nhw phwong trinh (4)
duwéi day

THDB =TT"+"DDX "+"(0,3HT1+0,8HT2 + 0,6 HT3 + 0HT4)
(4)

Twong (ng phuwong trinh (4), cac hé s t& hop trong
SAP2000 sé dwoc dinh nghia nhw trong hinh 5a, trong do
hé sé t6 hop cho hoat tai 1 (HT1 - hay O, ;) 1a 0,3, cho HT2
(hay O,,) 1a 0,8, cho HT3 (hay Q,;) 1a 0,6 va cho HT4 (hay
0:.) 12 0.

Céch t6 hop thuwong gap la tht ca cac hoat téi (Q;,, O
O3 va Q) duwoc gop chung la hoat tai (HT), va dwoc nhan
cuing mét hé s bang 0,3 nhw trong phwong trinh (5a) (twong
(rng la hinh 5b). Ciing ¢c6 cach t& hop thudng gap khéac, khi
cac ky sw thiét ké ap dung dinh nghia t6 hop theo TCVN
2737:1995, nhw trong phwong trinh (5b)

THDB =TT "+" DDX "+" 0,3HT (5a)

THDB =TT "+" DDX "+" 0,8HT (5b)

Déi chiéu v&i phuwong trinh (4) va bang 1 thi cach tb hop
theo phwong trinh (5a) chi dung khi cong trinh cé cac hoat
tai loai A va/hodc loai B va/hodc loai G, cach td hop theo
phwong trinh (5b) chi ding khi cong trinh chi cé duy nhat mét
hoat tai loai E.

Két luan va kién nghi

« Bai bdo da trinh bay cach ap dung cac hé sb tb hop
tai trong khi phan tich cong trinh chiu dong dat theo TCVN
9386:2012.

* Theo TCVN 9386:2012, hoat tai stra chita mai khong
tham gia vao ngudn khéi lwong gay ra cac hiéu trng quan
tinh, va khoéng c6 anh hwéng gi trong tb hop dac biét.

« Trong t& hop dac biét, hé sb t6 hop cho hoat tai dwoc
dinh nghfa trong TCVN 9386:2012 khac va chi tiét hon cac
hé sb d6 trong TCVN 2737:1995.

« Céc céach td hop thweng gap, méc du don gian hon so
v&i cach td hop tuan theo TCVN 9386:2012, nhung khong
pht hop véi cac quy dinh vé& té hop tai trong trong TCVN
9386:2012.

« Khi thiét k& cong trinh chiu déng dat, cac td hop tai trong
can tuan theo TCVN 9386:2012./.
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KHOA HOC & CONG NGHE

Hé s6 khuyéch dai mé men B1 trong cau kién thép chiu
nén uén theo tiéu chuan AISC 360-10

Momen amplification coefficient B1 in the compressive and bending steel member according to

AISC 360-10 specifications

Tom tat

Bai bao trinh bay co s6 ly thuyét xac dinh hé
s6 khuyéch dai mé men B1 khi tinh toan cau
kién thép chiu nén uén theo tiéu chuan AISC
360-10. Hé s6 nay dugc khao sat qua cac gia
tri khac nhau cdia luc doc dé rit ra cacnhén
xét va két lun.

Tir khéa: Hé s khuyéch dai mé men, Hé s6 mé
men, tuong duong, AISC 360-10, Udn, Nén

Abstract

This paper presents the theoretical basis for
determining the momen amplification coefficient
B1 when calculating the compressive and
bending steel member according to AISC360-10
specifications. This coefficient is investigated
through different values of vertical force to draw
the comments and conclusions.
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Compression
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Vii Quang Duan

1. Dat van dé

Trong c4u kién thép chiu nén udn, méd men ubn thir cip c6 gia tri I6n hon so véi
mo men ngoai lwc dat vao hai dau cAu kién. Hién twong nay goi la hiéu tng P — 3.
Tiéu chuén AISC 360-10 xét dén hién twong ting mé men nay béng hé sb khuyéch
dai m6é men B1. Duwéi day trinh bay co' s& ly thuyét xac dinh hé sb khuyéch dai md
men, cdng thire don gidn dwoc ap dung trong tiéu chuan AISC 360-10, khao sat
cac trwong hop dac biét dé tlr d6 dwa ra cac nhan xét.

2. Co s& ly thuyét
a. Truong hop cu kién chiu udn cong hai chiéu

Khao séat cAu kién chiu udn cong hai chiéu nhw hinh 1:

Dwéi tac dung ctia mé men cAu kién bi ubn cong, lwc doc tac dong lén cAu kién
da bj cong gay ra mdé men udn bd sung. Bang cach viét phwong trinh can bing
mé men tai tiét dién cach goi trai mét doan x ta c6 mdé men ngoai lwc tac dung trén
mat cat;

M,+M

M,.=M,+Py- —2—Lx
L (1)
M6 men ndi lwc:
Mo = -ElY" 2)
Can bang md men ngoai lwc véi mdé men ndi luc:
E|y" + Py = MX - MA
L (3)
Dat k2 = P/ El, thu dwoc phwong trinh vi phan:
yll+k2y= IVIA-FI\/IBX_%
LEI El (@)
Giai phwong trinh vi phan trén ta thu dwgc ham dwdng cong va cac dao ham:
M kL + M M M, + M M
= Acoi : o) sink + —A-coskx + —A—E.x- —A
Elk“sinkL Elk LEIK Elk (5)
+ +
'=- (MACOSk.L IVIE’)cos;kx + MA2 sinkx + MA—'\QBX
M,coskL + M) . M
y'=- (M, , ) sinkx + —2-coskx
ElsinkL El 7)
"= (MACOS!(L M) coskx + %sinkx
ElsinkL El ®)

1]

Giai phuong trinh lwc cat bang khong (V = - Ely” = 0) ta tim dwoc vi tri va gia

tri m6é men I&n nhét X:

tankx = - (MAcos.kL +My)
M,sinkL o
M. =-M \/(MA IMg ) +2(M, /Mg )coskL +1
e sin?kL
(10)
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M. Ml
f L e—— Y x _E‘ M
N 3T AU ~—_
L M= y P
y El = conatant
M+ Ma) /L
_-—._'_'_'_._,_,_-—'—"'_'_'—_FF Mo 1 b
e . — Biffu 48 M s oip
B _._'_'_._._,_.—l-"'_
e —— Biflu & M thir efip
—_——
,_—-"'___.-F M=
e Biffu 36 M tng
M d___._.--—_"'-d__
Hinh 1. Cau kién chiu u6n cong hai chiéu
Mla, N M.
[ VP ox E M
P\'at'-{}b-_-_-_-_ / 3 e } Et
L x K

¥ El = constant

Hinh 2. Cau kién chiu uén cong mot chiéu

b. Triong hop céu kién chiu ubn cong mét chiéu (Hinh 2)
Trong cdng thirc (10), thay thé Mg béng - Mg thu dwoc mo
men 16N nhat:

Mmax = MB [\/(MA /MB )2 + 2(MA /MB )COSkL + 1}
(1)

sin’kL

c. Trwong hop téng quét
Két hop ca hai cong thire (10) va (11) thu dwoc:

Mmax =- |M B |(\/(MA /MB )2 + Z(MA /MB )COSkL + 1}
12)

sin’kL

Trong d6 M,/Mg mang d4u (+) v&i cong hai chiéu, mang
d4u (-) v&i cong mét chiéu.
d. Trwong hop déc biét

Mét trwdng hop dac biét 1a déi véi cAu kién nén ubn voi
duwdng cong udn mét chiéu cé mé men dau dau nay béng mé
men dau kia M, = - Mg = M nhw chi trong hinh 3.

Trong cong thirc (12), thay thé M, / Mg = -1 ta thu duoc
mo men I&n nhat ¢é vi tri ludn & gira nhip:

s 12(1-coskL)
Mmax =M — 2y
sin“kL (13)

e. Khai niém mé men tuwong duong

Biéu thirc tdng quat ddi véi ciu kién nén ubn chiu mod
men khong can bang:

2
& +2 & coskL +1
MB MB

sin®kL

Mmax=-|MB| [

(14)

j.—.l

[Mla- s F L

Dé xac dinh vi tri clia My, ta dung khai niém mé men

twong dwong trong thiét ké M, dwoc minh hoa nhw hinh 4:

T diéu kién mé men I&n nhét trong hai trwéng hop 1a

bang nhau, ta c6 phwong trinh can bang:

2
MA] + Z[MAJCOSKL +1

f - (M M
Meq 2(10—208k|_) =_|MB| B . 2B
sin“kL sin“kL

2
[MA] + Z(M"}coskL +1
—_ MB MB
—>M, = Mg
: 2(1-coskL)
(15)
Goi C,, 1a hé s mé men twong duong:
2
[MAJ + 2[MAjcoskL +1
S Y i U7
m 2(1- coskL) (16)
Thi:
Meq = CmMB (1 7)

Trong thuc hanh ngudi ta thwdng dung biéu thire tinh C,,

dqn gian vai loai trir sy phu thudc vao P theo cac cong thirc
gan dung sau:

Biéu thtrc Massonnet:

2
Cm=Jo,3(%] o480
MB MB
(18)
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v Khao sat chiéu day hop ly ciia ban bung dam I t6 hop han
; chiu tai trong tinh theo quy pham Viét Nam

Surveying the reasonable thickness of I steel beam welding combination with dead load according
to Viet Nam norms

B &5 M 18ng
Lé Diing Bao Trung

Tom tat | 1-Pat véan gé
Trong d&m thép | té hop han ban bung gil vai tro lién két hai ban canh tao thanh két cau
dam hoan chinh. Ban bung ddm nang né nhung khéng déng gép nhiéu vao d6 cirng chung clia
tiét dién, diéu nay khang dinh theo [2], [3] va [4]. Khdo sat vAn d& nay v&i cac trwdng hop chiu
suom ngang theo quy pham lue thong thuong [nhip dam L=(12+18) m, tai trong tinh phan b déu q=(15+26) kN/m?], mot sé
i~ . . dam | t6 hgp bang thép CT34 c6 f=210 (MPa) nhw bang 1.
m_"-—-_______-—-';:}’“ Viét Nam chiu tai trong tinh, . . ) ) ) R
lap chuong trinh va khao sat Vé&i M — momen uodn tac dung; O - rng suat phap I&n nhat; t,, h, t;, b; lan lwot |a chiéu day

56 lidu thiét ké, tirdo duara J| ban bung, chiéu cao, chiéu day ban canh va bé réng ban canh; 1, I, 1a momen quan tinh cta
cac chi dan ciing nhu tim ra ban bung va cta tiét dién; G,,, G la trong lwgng ban bung va cda tiét dién dam.

L-L_\_k‘_ ; _44-J W méi quan hé hgp ly giiia chiéu Ki hiéu cac kich thwéc xem trong Hinh 1.
e T —— R e~ - D A e day ban bung, chiéu cao va dé 3 Av vé dd cu 3

Hinh 3. Cau kién chiju uén cong mét chiéu c6 mé men hai dau bang nhau Bai bao t5[‘9 hgp phuong phap
thiét ké ban bung dam thép
M 1t6 hgp han gia cuéng bang

e — e vado Bang 1 cho thay vé dd clrng ban bung chi déng gép khoang (18+20)% nhwng trong lwong
M manh cia ban bungdam dé  |ai chiém dén (41+44) % tong trong lwong dam, mét ty 1& rat I&n nhwng lai it dwoc chi trong
Hinh 4. Minh hoa m6 men tu’dng duong phat huy hiéu qua lam viéc, || khi tinh toan thyc hanh, nén sé thwc sy lang phi khi chon ban bung day. Giam trong lwong ban

tranh lang phi. | bung dam gitp nhanh chéng gidm trong lwong toan bé ddm ma d6 cirng va kha néng chiu udn
Tirkhéa: Dim | @6 hop han; gia | khOng bi giam nhieu.

I~3iéu thire Austin (thuwdng dugc dung trong cac tiéu chudn cudng bdng cdc suon ngang; tdi Cac diéu kién bén do luc cét V, Iwc cuc bo P, hay do M va V dbng théi tac dung véi bung

vi dé& tinh toan): c trong tinh; Chiéu day bdn bung; | dam thwdng dé thda man hon, nén bai bao tap trung nghién ctru méi quan hé gitra chiéu day
M M, = ”l‘:’ M, quan hé chiéu day bung - chiéu cao | ban bung dam vai diéu kién bén udn va diéu kién 6n dinh cuc b clia ban bung.

C,=0,6- OA[M_A] >0,4 - ddm - @6 mdnh bén bung Phwong phap thiét k& ban bung ddm, thwérng phéi két hop giéi phap gia cwéng bang céac

B (19) P (20) swon ngang, dwoc trinh bay trong cac tai liéu hién nay kha ré rang, nhwng pham vi sé liéu cung

cAp réng (xem Muc 2). Dya trén viéc tém tét, tdng hop tai liéu va khao sat sé liéu tinh toan, bai

f. Hé s6 khuyéch dai mé men B, bat Abstract ; - T A, AR AN e xxe %
. L . 3 < P . ) bao dwa ra nhirng chi dan, so liéu sat thwe hon gitp cac ky sw, sinh vién khi thiét ké két cau
~ Trinh tw xac dinh mé men !ACYT_T nhat trong cau kién chiu B = C. This paper presents a designing || thép noi chung va khi lam D6 an két ciu thép sb 1 noi riéng c6 thé dé dang, nhanh chong nam
nen uon chi co mé men & hai dau: TP method of welding combination | b&t, 4p dung mot cach dang dén, hiéu qua vé giai phap thiét ké ban bung dam 116 hop két hop
Tinh toan hé s6 m6 men twong duong: =) I steel beam with dead load, | gia cwdng swdn ngang sao cho phat huy dong thoi cac diéu kién vé chiu lyc, on dinh cuc b
e N . A > >
C,=0,6-0,4(M, /M; )=0,4 21 reinforced with hozirontal ribs || Va kinh té cta ban bung.
Ta co i i A x s N N
Tinh toan m6 men twong dwong: M. =BM accoglngr(t)ort:;\rg?; NT:(S&T;; 2. Phwong phap thiét ké ban bung dam | t6 hop theo quy pham Viét Nam
M., =C, ||\/|B| max =18 (22) zr?d S?Jrveying?i’esign data Chiéu cao dam | t hop han dwoc chon théa man cac yéu cu vé chiéu cao nhd nhat dam

bao diéu kién d6 véng (h = h,,;,) va chiéu cao kinh t& (h = hy,). Qua trinh thiét k& ban bung so
bd c6 thé coi h,, = h. Ba&n bung ddm sau khi lwa chon can théa man cac diéu kién bén cét, bén
cuc bd, ngoai ra can lwu y kha nang bi xam thwe khi ban bung méng.

Theo [1,], [3], khi thiét ké tiét dién, d6 manh ctia ban bung can duoc khong ché dé théa man

Trong d6 B, duwoc goi la hé sé khuyéch dai mé men. author gives instructions and the

reasonable ralative of beam web
thickness, deep of beam va beam
web slender for promote work

Tinh toan mé men I&n nhat;
2(1-coskL)

3. Khao sat anh hwéng ctia hé s6 khuyéch dai mé men

M a. Truong hop lwre doc nhé

A ] . ) . N . X C., fici id waste steel. cac diéu kién 6n dinh cuc bd, véi cac trudng hop théng thwdng, ty sé chidu cao va chiéu day
Mo men 6n nhat dugc tinh don gian hon bang cach su P=03F, —B,= W =1,43C, FHEnsy aV?I e (.es ée ban bung dam thép c6 thé &y cac gia tri trong Bang 2.
dung cac bien doi luong giac: Key words: Welding combination V&i dadm co h = (1 + 2) m, t, xac dinh so bd theo cong thirc kinh nghiém:
KL KL KL _ M, . o M, | steel beam; reinforcement ' W : ; 9 ghiem:
1- coskL = 2sin? (?j va sin’kL = 4sin? ( > ]COS ( > j C,=06-04 Yl 0,4 ~1 (khi ti s6 M_ =-1~1) hozirontal ribs; dead load; thickness =T+ 3h
B of beam web; Relation of the 1000 (Bt. 1)
A mb 16 At- = = ~ thickness web - deep of beam - web s . '
Thay thé md I6n nhat: —B,=1,43C,=06~1.4 Y slender Ngoai ra t,, = 8 mm theo diéu kién an toan chéng gi.
45m L Khi lwc doc nhd, cAu kién nén udn lam viéc gan nhw ciu Viéc gia cwong ban bung bdng swén phu thude vao dd manh quy wéc cla ban bung,
M, = 2(1 c2c>skL kién chiu uén nén mé men Ién nhat gan bang véi mé men - h [f . .
sin’kL V4smz kL cosz& ngoai lyc dat vao dau clu kién. A :t—“’ ik E la modul dan héi cta thép, cu thé nhw sau:
2 2 . . .
b. Trudng hop lue doc trung binh 5 Dii ; _ R < R c
o ;zfnol'nell{);;gf;:; T'-‘m(ligKhoa - Khi 4,, < 3,2: Khdng can dat swdn ngang dé gia cwdng, chi can dat swdn ngang theo cau
M kL M 1 P=0,5P, »B,=——"—=2C_ Xéy dung P8 tao v&i khodng céach gilra cac swon ngang a < 2,5 hw.
- eqsec?~ eq 1. P 1-P/P, Email- Trungldb@gmail.com - Khi 3,2 < 1, < 5,5: Ban bung d&dm can gia cwdng bang cac swdn ngang véi khodng cach
P, C =06-0 A{ﬂ} _0,4~1 (khi ti 6 My _ 1) Tel: 098 583 9898 giva cac swon ngang a < 2h,,
m ’ ’ — Y 2 LT .. R > X R . < R N . R
§ LA . ; A Lia Mg - Khi 4,, > 5,5: ngoai sw&n ngang ban bung dam con phai dwgc téng cwdng bang cac swdn
= . B N ~ .. Y w ’ g ¥
T Meq=CrnMg ta c6 md men 1én nhat cho cau kién: ngly H?WLF’?I;;ZS//“Z/S?? doc bb tri cach mép chiu nén ban bung khoang (0,2 = 0,3) hw.
(Xem tiép trang 80) Ngg Zﬁiétagéng: 10/4/2018 Viéc kiém tra 6n dinh cuc b ctia ban bung ddm phu thudc vao gia tri 4, va ng suét cuc
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Bang 1. Khao sat ty Ié do cirng va trong lugng bung dam Bang 2. Két qua khao sat véi dam nhip L = 12 m, ban canh t; = 1,6 cm. Pon vi: cm.

STT M o t, h t by | I, | G,/G P t,, h = hy by t; O1-dau|O1-cubi| Oqgiva ho/t, (c)/(d) (c)l(e)
(kNm) (MPa) (cm) (cm) (cm) (cm) “ (cm*) xwix (kG/m) (kN/m?) (a) (b) (c) (d) (e) (d) (e) (9)

TH1 2780 206,7 1,1 125 2 45 162393 | 843258 | 193% | 42,5% 15 0.8 116.4 37 1.6 0.95 0.90 0.92 141.5 1.06 1.03

TH2 2046 207,5 1,0 110 2 38 99251 | 542534 | 18,3% | 41,1% 17 0.9 116.4 42 1.6 0.77 0.73 0.74 125.9 1.05 1.04

TH3 2514 207,2 1,1 120 2 42 143082 | 727946 | 197% | 43.2% 18 0.9 119.6 43 1.6 0.83 0.80 0.79 129.3 1.04 1.05

TH4 1843 207,3 0,9 115 2 32 102572 | 511223 | 20,1% | 43,8% 19 0.9 122.7 44 1.6 0.89 0.86 0.84 132.8 1.03 1.06

TH5 2098 209,8 0,9 118 2 35 111116 | 582122 | 19,1% | 42,3% 20 0.9 125.8 45 1.6 0.96 0.93 0.9 136.2 1.03 1.07
Bang 2. Ty s6 chiéu cao va chiéu day ban bung dam thép . _ 22 1.0 124.9 50 1.6 0.78 0.76 0.73 121.7 1.03 1.07

- 0 s 20 dau & | ST BEABE cuhi & 23 1.0 127.6 51 1.6 0.83 0.81 0.77 124.4 1.02 1.08

’ : ’ : i — — —r— g ST Bang 3. K&t qua khao sat véi dam nhip L = 14 m, ban canh t; = 1,6 cm. Pon vi: cm.
t,, mm 8-10 10-12 12-14 ' _ L L
hot 100 - 125 125 - 150 145 - 165 . L s 0z nlb P t, h = hy by t; O01-dau|01-cudi| Ogia hy/ty (c)/(d) (c)(e)
&) &3 LI (kN/m?) (a) (b) (c) (d) (e) (d) (e) (9)
b trong ban bung, theo d6 bung dam khang can kidm tra n — | - mBem 2. 15 0.9 127.9 46 1.6 0.83 0.81 0.84 138.5 1.02 0.99
dinh cuc b khi- b= g T . . 16 0.9 131.8 47 1.6 0.91 0.89 0.9 142.9 1.02 1.01

-7, <35, va ban bung khdng c6 (rng suat cuc bo. v L T _ —— MC Av-n. ‘ 17 0.9 135.7 49 1.6 0.98 0.96 0.95 147.2 1.02 1.03

-7, <2,5, va ban bung c6 Ej,ng suét cuc bo. ‘I;Iam‘: t1r|1|-(lleétn:ht?-: gilgiirt\oczg%@glal phap dat suén Bang 4. Két qua khao sat véi dam nhipL = 12 m, béAn cén‘h th= 2,0 c’m. E)Adn vi: cm.

Trwéng hop con lai cin két hop kiém tra va bd tri swon . P tw h =hy b, te O1-dau|O1-cudi| Ogilra h,/t, (c)/(d) (c)/(e)
sao cho hop Iy, tiét kiém, ddm bao kha nang chiu lyc, én dinh 18P bang tinh toan tw dong bang chwong trinh Excel, bang (kN/m2) () (b) () (d) () (d) (e) Q)
cuc b clia bung dam. Cac tai lieu [11, [3], [4] hién chwa c6 tinh 1ap ra cho phép tinh toél:l tw giéng, lién tUC,, thén‘g nhat, 15 0.8 116.4 30 2 0.89 0.84 0.86 1405 1.06 1.03
chi d&n kiém tra 6n dinh cuc bo bung dam co suon ngang  Mhanh chong toan bo cac van de lien guan den dieu kien 16 08 120.0 31 2 0.98 0.92 0.93 145.0 1.07 1.05
v? swon dc_zc gia cu’c“)’ng dong ttjc‘ri, chi cé;chi C!én kif“am tratc")n ?/ieént,l\(l);md!nh cla ket cau dam | t0 hop han theo quy pham 17 09 116.4 34 5 072 068 069 124.9 106 104
SSQnCﬁSﬁ)gChO oG hop ban bung GAm 6 cueng bang . Theo .[3], [4], chiéu cao kinh t& clia ddm xac dinh theo 18 0.9 119.6 35 2 0.78 0.74 0.74 128.4 1.05 1.05

Khio.=0vaZ, <6 66ng thic: 19 0.9 122.7 36 2 0.84 0.80 0.78 131.9 1.05 1.08

20 0.9 125.8 36 2 0.90 0.86 0.84 135.3 1.05 1.07

s ¥ (<Y h, =k /M_m 21 0.9 128.7 37 2 0.96 0.93 0.89 138.6 1.03 1.08

[—] J{—J =Y. ! Y ., (Bt 4) 22 1.0 124.9 40 2 0.72 0.69 0.67 120.9 1.04 1.07

Oer Tor (Bt. 2) VoI k = 115 + 1.2 vi ddm han. M omen ubn i(yn 23 1.0 127.6 41 2 0.77 0.74 0.71 123.6 1.04 1.08

-Khio, #0va4, <6: nhét tac dun,g l6n dAm. Biéu thirc ‘rén cho thay khi chiéu ;g 1'8 ggz jg ; 8'22 g'gj 8';; Eg'ﬁ 1'8; H:)

2 2 day ban bung t,, gidm thi chiéu cao h, tdng, phu hgp véi cac : - . - . - : :

[iJriJ J{Lj _y nguyén téc thiét ké dam. Ban bung va tiét dign dam coi la hop 26 1.0 135.3 43 2 0.92 0.89 0.83 131.3 1.03 1.1
G, O, T, ‘ (Bt.3) ly, tiét kiém khi théa mén dong thoi cac dieu kién: Bang 5. K&t qua khao sat véi dam nhip L = 14 m, ban canh t; = 2,0 cm. Pon vi: cm.

_Khi L, >6: Cac tai liéu [1], [3] v [4] hién nay khong o6 chi h= hi P ty h = he by t; O1-ddu|O1-cubi| Ogiva | hyt, ©)/(d) | (c)(e)
dan tinh toan kiém tra, nén don gian hoa diéu chinh khoang Opax <ZYc o (kN/m?) (a) (b) (c) (d) (e) (d) (e) (9)
cach swon sao cho Iw <6. Tnax < Vet 15 0.9 127.9 37 2 0.78 0.76 0.79 137.6 1.03 0.99

V&i 6 ban bung dang xét khi a > h,, thi o, 7 tinh tai gitra 6 > 2 16 0.9 131.8 38 2 0.86 0.83 0.85 142.0 1.04 1.01
hinh vuéng cé canh h,, vé phia cé (rng suat I&n hon, khi ash,, (ij +[ij <=7y.: hoac/va 17 0.9 135.7 39 2 0.93 0.9 0.9 146.3 1.03 1.03
thi g, T tinh t'ai trong tdm 6 ban bung; 0., 0., Vart, lan lwot 1a G, T, 18 0.9 139.4 40 2 1.00 0.98 0.95 150.4 1.02 1.05
céac ng suat phap t&i han, irng suat cuc bé téi han va &ng 19 1.0 135.7 44 2 0.76 0.74 0.73 131.7 1.03 1.04
suét tiép t&i han. ( 5 - JZ ( . ]2 20 1.0 139.1 45 2 0.81 0.8 0.78 135.1 1.01 1.04

7. — hé sb diéu kién lam viéc cta két cAu, trudng hop — | || <71 21 1.0 142.4 46 2 0.87 0.85 0.82 138.4 1.02 1.06
thong thuong 7, = 1,0. O Oear) T (Bt. 5) 22 10 | 1456 a7 2 093 | 001 088 | 1416 | 102 | 1.06

Béng 2 rét quan trong gidp dinh hinh vé t, vaty s6 hy/t,, Tiét dién dam khéng ddi; Kich thwéc phi hop quy cach 23 1.0 148.7 48 2 0.99 0.97 0.94 144.7 1.02 1.05
nhwng pham vi so liéu twong doi rong nén nhieu khi mang  thep tdm [5]. 24 1.1 144.7 51 2 0.77 0.76 0.73 127.9 1.01 1.05
dep r:hu’ng. SU’,I.U’a chon Ifhong h::_)’p I¥_nggy t’u’ (?al.J; Ng??' ra Trong tinh toan l&y k = 1,15. Swon ngang téng cudng bd Bang 6. Két qua khao sat véi dam nhip L = 18 m, ban canh t; = 2,0 cm. Pon vi: cm.
khi dam chiu tai trong phan bo déu doi véi cac 6 gitra ndi lyc . - X 3 PR O .Y

. N IS A A tri v&i khoang cach bang nhau (van dé nay la hop ly va sé = T = T

an Iugn duwoc cr]c_)n ve phia gilra nh!p,’cor‘w doi voi o ban bung duoc 1am 6 theo két qua khao sat). Khao sat dam | t& hop P t, h=hy b; te O1-dau|O1-cudi| O gilra h,/ty (c)/(d) (c)(e)

dau dam, mot dau co V lon va M nho, dau con lai co MKna ., “jian et hai gau khop, chiu tai trong phan bé déu q = (kKN/m?) | (a) (b) (©) (d) (e) (d) () (9)
16n va Vkha nho, thi viéc lya chon phia nao co nilyeon d& 455 . 560, knym?, L= (12 + 18) m, thép ¢ f = 210 MPa. Céc 15 10 | 1557 | 50 2 0830 | 0820 | 0880 | 151.7 | 1.01 [ 0.94
tinh toan la chua r6 rang. Qua trinh khao sat tong ket so iU 44y “tac dang khac 1én dAm coi nhu bing nhau. Tiét dién 16 1.0 160.6 52 2 0.900 | 0890 | 0.930 | 156.6 | 1.01 0.97
:[/r;er:alf/:r? gg’;%;ap cdc gia tri sat thue cho nguoT st dUNG 45 hiét ké dap tng cac didu kién cAu tao ddi véi két cau 17 11 157.6 56 2 0710 | 0706 | 0.750 | 1396 | 1.01 0.95
' thép, v&i mai trvong hop dang xét ban bung dam duoc thiet 18 1.1 161.9 57 2 0.768 0.765 0.813 143.6 1.00 0.94

3. Khao sat s6 liéu tinh toan ke méng nhat va dap tng (Bt.5). Vi 6 ban bung dau dam -6 19 1.1 166.2 59 2 0.823 | 0.821 0.880 | 147.4 1.00 0.94
Tinh toan cac dai lwong trong Bidu thire (Bt. 2) va Bidu s0 1, khao sat on dinh cuc b6 tai hai vi tri dau va cudi 6, cac 6 20 11 1703 60 2 0.881 0.881 0.957 151.2 1.00 0.92

thic (Bt. 3), duoc trinh bay cu thé trong [1], [3] va [4] nhung P3N Pung con lai con lai khdo sat tai cudi 6 nhu Hinh 1.
khéi lvong tinh toan 1&n. Phuc vu qué trinh khao sat sé liéu Két qua khao sat — phan tich — tong hgp trinh bay trong

cac bang sau:
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Bang 7. Két qua khao sat véi dam nhip L =

14 m, ban canh t; = 2,5 cm. Pon vi: cm

P ty h = hy bs te O1-dau|O1-cubi| O gitra h,/t, (c)/(d) (c)/(e)
(kN/m?) (a) (b) (c) (d) (e) (d) (e) (9)
25 1.1 147.6 42 2.5 0.77 0.75 0.7 129.6 1.03 1.10
26 1.1 150.4 43 2.5 0.81 0.79 0.75 132.2 1.03 1.08
Bang 8. Két qua khao sat véi dam nhip L = 18 m, ban canh t; = 2,5 cm. Pon vi: cm
P ty h = hy bs te O1-d3u|O1-cubi| O gitra h,/t, (c)/(d) (c)/(e)
(kN/m?) (a) (b) (c) (d) (e) (d) (e) (9)
15 1.0 155.7 41 2.5 0.790 0.780 0.830 150.7 1.01 0.95
16 1.0 160.6 42 25 0.860 0.850 0.890 155.6 1.01 0.97
17 1.1 157.6 45 2.5 0.680 0.675 0.714 138.7 1.01 0.95
18 1.1 161.9 47 2.5 0.733 0.727 0.749 142.7 1.01 0.98
19 1.1 166.2 48 2.5 0.786 0.781 0.808 146.5 1.01 0.97
20 1.1 170.3 49 2.5 0.840 0.836 0.878 150.3 1.00 0.96
21 1.1 174.3 50 2.5 0.894 0.891 0.947 153.9 1.00 0.94
22 1.2 170.7 53 2.5 0.715 0.712 0.754 138.1 1.00 0.95
23 1.2 174.4 54 2.5 0.757 0.755 0.808 141.2 1.00 0.94
24 1.2 178.0 55 2.5 0.798 0.797 0.861 144.2 1.00 0.93
25 1.2 181.6 56 2.5 0.841 0.84 0.915 147.1 1.00 0.92
26 1.2 185.0 57 25 0.884 0.883 0.97 150 1.00 0.91
Bang 9. Quan hé h - t, — h,/t,, hiéu qua cia ban bung dam
h (cm) 115-120 115-130 130-140 125-135 135-150 150-160 145-150 150-175 170-185
t, (cm) 0.8 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.2
h,/t, 140-145 125-140 140-150 120-130 130-145 150-155 125-130 140-155 140-150
Chidu diy Ok oo diiw B o) Ti s
beghbmi| DES 1200 035 UM} B35 BS0 K45 IS0 ERD IR0 B7S  1AS | B
0.4 — ! : [Pl
0% — H (pa ! ¢
i —— : - 8
10 ——— i 13
1.0 : 160 18
] h = . L . 150 158
1.1 H H H F— H ¥ k M. N P
£ ; i i i w.rg| HINh 2. Quan hé gira h - t,, — h,/t,
12 beaj _ : | | _ _ r_,_,_l w.pe hiéu qua cua ban bung dam

4. Két luan va kién nghi

T két qua khéo sat co cac két luan sau:

- D& ban bung phat huy hiéu qua 1am viéc theo tiéu chi
trong (Bt. 5) thi vé trai clia (Bt. 2) va (Bt. 3) phai dat dén tri
$6 (0,7 + 1,0).

- Cot (e) cha toan bod cac bang tir Bang 2 dén Bang 8 déu
> 1,0 chirng td két qua kiém tra 6n dinh cuc bd & ddu & ban
1 1udn Ién hon cubi 6 ban 1, do d6 kién nghi véi 6 ban 1 ludn
chi can kiém tra 6n dinh cuc bo tai vi tri dau 6.

- Cot (g) clia toan bd cac bang tir Bang 2 dén Bang 8 ¢
gia tri gan nhv twong dwong véi mire dé chénh Iéch khéng
qué 10% chirng té két qua kiém tra &n dinh cuc b tai dau 6
ban sb 1 va cubi 6 ban giira gn nhw twong dwong khi bé tri
swon cé khoang cach bang nhau. Do d6 kién nghi bé tri swén
ngang tang cwdng véi khodng cach béng nhau trong trwdng
hop dam co tiét dién khdng ddi. Trwong hop tiét dién thay doi
thi ¢ thé xem xét b tri khoang cach suwdn nhé hon & khu
virc dau dadm so véi khu v gitka dam.

- Quan hé gitra t,, h va ty sb h,/t, d& ban bung dadm lam
viéc hiéu qua Bang 9 nhuv sau:

Khi bung ddm dwoc thiét ké véi cac s liéu phi hop Bang
9 thi ban bung dam sé& phat huy hiéu qua 1am viéc mét cach

tdt nhét, theo cac tiéu chi trong Biéu thirc (Bt. 5). Khi can
xac dinh nhanh méi quan hé gitra chidu cao h va chiéu day
ban bung t, sao cho bung ddm lam viéc hiéu qua xem trong
Hinh 2.

Nhw vay bai bao da tinh toan, khao sat, phan tich cac s
liéu thiét ké tir d6 dwa dén nhirng chi dan cu thé trong viéc
thiét ké két hop gia cwdng ban bung dam, gitp cho cac kj
sw tinh toan thwe hanh két cAu dam thép | t6 hop ciing nhw
sinh vién 1am D6 an két ciu thép sé 1 Iwa chon chidu day ban
bung mét cach chinh xac, nhanh chéng, tiét kiem./.
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Bién phap thi cong coc khoan nhéi dudng kinh nho

tai khu vuc Ha Néi

Construction method of bored pile with small diameter at the Hanoi areas

Tom tat

Trong thi gian gan day coc khoan nhéi
duong kinh nhé dugc coi la mot phuong
phap thi cong xay dung hitu ich dac biét la
trong xi Iy nén méng cac cong trinh dan
dung hay cac cong trinh ngam. Trén thé gidi
phuang phap nay ciing da dudc nghién citu
va ap dung trong mét thai gian dai. Trong
bai bao nay, tac gia sé phan tich uu, nhugc
diém cda loai coc nay, kha nang iing dung
va qui trinh thi cdng véi cac cong trinh tai
Ha Noi.

Tir khéa: coc khoan nhéi dutng kinh nhd, phuong
phdp thi cong, khu vuc Ha Noi

Abstract

Recently, the bored pile with small diameter has
been utilized as a useful construction method,
especially for foundation reinforcement of civil

engineering and underground constructions. This
method has been studied and applied for a long
time in the world. In this paper, the application
ability and construction process of this pile in

Ha Noi is proposed in detail based on analyzing
advantages and disadvantages of bored pile with
small diameter.

Key words: bored pile with small diameter,
construction method, the Hanoi areas

ThS. Twong Minh Hong

B mén Cong nghé va 16 chire thi cong
Khoa xdy dung
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Ngay nhan bai: 08/9/2017
Ngay stra bai: 04/10/2017
Ngay duyét dang: 10/4/2018

Tudng Minh Hong

Dit van dé

Tai Ha N&i nhitng ndm gan day nhu ciu xay dwng cac cong trinh c6 quy md
tr 9 — 15 tAng v&i 1 dén 2 tAng ham trong diéu kién xay chen trong phé 13 rat In.
Viéc xay dwng loai céng trinh néi trén da dat ra rat nhiéu van déu vé ky thuat cong
nghé cho cac nha thau nhw kich thuwéc ctia hé két cAdu méng cong trinh phai nhé
gon trong khi van phai ddm bao kha n&ng chiu dwoc tai trong I&n truyén xubng
tir két cAu phia trén, bién phap thi céng phai hop Iy trong diéu kién chat hep, bién
phap chan gitr d& bdo vé thanh vach hé dao néi riéng va bién phap thi céng céac
hang muc phdm ngam néi chung phai ddm bao an toan va kinh té trong diéu kién
xay chen. Coc khoan nhdi dwéng kinh nhé da dwoc nghién clru, (ng dung tir rét
lau trén thé gidi trong x(r ly nén mdng cac cong trinh dan dung hay cac cong trinh
ngdm va vai ndm trd lai day nhanh chéng chirng té day la mot giai phap co hiéu
qua cho cac céng trinh ndi trén.

Bai bao nay tap trung vao viéc dua ra qui trinh thi cong coc khoan nhdi dwéng
kinh nhé trong diéu kién dat nén Ha N6i véi cac nodi dung chinh nhw sau:

- Gi6i thiéu vé coc khoan nhdi dwéng kinh nhd va diéu kién ap dung.

- Pua ra quy trinh thi cong coc khoan nhdi dwéng kinh nhé trong thi cong céac
cong trinh tai Ha Noi.

No6i dung
1. Gi6i thiéu vé coc khoan nhdi dudng kinh nhé va viéc 4p dung cho céc cong trinh
khu vwre Ha Noi.

Coc khoan nhdi la coc bé tong (tiét dién tron) dwoc dd tai chd trong cac hd sau
tao bang phwong phap khoan hoéc éng thiét bi.

Coc khoan nhdi bé téng cét thép dwdng kinh nhé cé dwdng kinh tir 300-600
(mm)

Coc khoan nhbi 1& mét giai phap méng c6 nhidu wu diém. Can ct vao tai liéu
khao sat dia chat, ngudi thiét ké c6 thé xac dinh duoc chidu sau coc sao cho sirc
chiu tai ctia d4t nén twong duwong
V@i strc chiu tai do vat liéu lam coc
(Pvl= Pdn). Didu nay v&i phuong
phap coc déng, nén tinh hodc ép
neo khéng thwec hién dwoc. b6 1a
didu kién dwa dén giai phap nén
méng hop Iy va kinh t& hon.

1.2. Wu diém cla coc khoan
nhéi dwérng kinh nhé

» Gia thanh ré hon cac loai
méng coc bang bé téng cbt thép
khac nh& vao kha nang chju tai
trén mdi dau coc cao nén sb
lweng coc trong méng gidm.

* Thi cdbng nhanh, gon va
dwoc giam sat chat ché.

« Thiét bj thi céng nhd gon
nén coé thé thi céng trong diéu
kién xay dwng chat hep. Khéng
gay bt ky anh hwéng nao dbi voi
phan nén méng va két ciu cla
cac cong trinh ké can.

Lr- Gl . =" AT e

Hinh 1. Thi c6ng coc khoan nhéi dudng

kinh nho
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+ D6 an toan trong thiét ké va
thi céng cao. C6 thé khoan xuyén
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Hinh 2. Qui trinh thi cong coc khoan nhoi dudong kinh nho

tang d4t clrng. Coc khoan nhdi duwdng kinh nhéd c6 thé khoan
t&i I&p dét chiu luc t6t ma coc ép neo khéng lam dwoc va coc
khoan nhdi khéng cé méi néi.

* St dung tot cho trwong hop I6p dat tot xen kep bén trén
I&p dat xau ma khéng thé dong hoac ép coc bé téng cot thép
théng thwdng.

+ Chiéu sau khoan coc téi da 40m do d6 diéu kién chdng
lat dwoc loai bo. théu sau khoan coc dam bao do do6 dai
mong ciing giam veé kich thwéc.

« Bwong kinh coc tang gidam va tuy theo strc chiu tai tinh
toan: @300, 400, 500, 600,...

1.3. Nhuwoc diém

+ D& méc cac sw ¢ thi cong: sut thanh vach 16 khoan, bé
téng ddng nhat khdng cao, than coc bi co thét lai do sy day
ngang cuia dét, bé tdng mii coc cé thé bi x6p do nwéc hay
bun khoan lang dong day hé... Do d6 can trinh do thi cong
cao.

« Khé kiém tra chinh xac chét lwong bé téng nhéi vao coc,
do d6 doi hdi sw lanh nghé& clia doi ngii cong nhan va viéc
giam sat ch&t ché nham tuan tha cac quy trinh thi cong.

« M6i trwdng thi cong sinh Iy, do ban.

1.4. Pham vi st dung.

« C4c cong trinh nha cao tAng xay chen trong thanh phé,
c6 mét béng thi cdng chat hep khdng thé dwa cac may méc
théng thwong vao st dung.

« Cac cong trinh doi héi strc chiu tai cao.

« Cac cong trinh c6 yéu cau vé ddm béo an toan cho cac
cbng trinh 1an can, tranh xay ra tranh chap, dén bu trong quéa
trinh thi cong.

« Céac cong trinh c6 dia tAng xen kep phtrc tap, nhiéu vat
can trong long dét.

« C4c cong trinh céi tao, stra chiva nang tang.

« Twong chén dét, twéng tAng hAm, chéng truot.

« Twdng vay dao mét dén ba tAng ham.

« Coc neo chiu nhd cho cac tru can truc thap, van thang,
cot anten, bién quang cdo

+ Gia cb nén.

1.5. Bac diém xay dwng cong trinh tai Ha Noi va viéc ap
dung coc khoan nhéi dwéng kinh nhé

Hién nay do nhu ciu vé nha & cong thém viéc qui dat
thanh phd cé han nén cac céng trinh xay dung qui mé nhd va
vira & Ha Noi déu duwoc xay chen trong cac khu db thi, bén
canh luén tdn tai cac cong trinh cii, mat bang thi cong dwong
ra vao cong trinh déu chat hep. Coc khoan nhdi duwdng
kinh nhé v&i thiét bi thi cdng nhé gon cho phép thi cong sat
cbng trinh cii (cach = 10cm) nén khéng phai thiét ké dai coc
conson co thé lam gidm kich thudc dai coc ma van dam bao
didu kién chiu tai ciia mong.

Theo tim hiéu vé dia chét cong trinh, thay van thi khu vuc
ndi thanh Ha Noi co cau tao dia chat rat phirc tap, trong mat
cét dia chét tdn tai nhiéu I&p dat yéu véi bé day, thanh phan
trdm tich va tinh chét vat Iy co hoc khac nhau va thay ddi
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Tim coc

coc

B

Hinh 4. Pinh vi tim coc

khéng theo quy luat tir noi nay dén noi khac.

V6i nhitng wu diém cla coc khoan nhdi dwéng kinh nhé
va dya trén diéu kién dia chéat ctia thanh phd Ha Néi khu vuc
ndi thanh thi coc khoan nhdi dwdng kinh nhé str dung trong
cac codng trinh c6 qui mé 9-15 tang dwoc xay dwng trong cac
khu vic chat hep tai thanh phd Ha Noi la rat pht hop va can
dwoc ap dung réng réai.

2. Quy trinh thi céng coc khoan nhdi dwong kinh nhé & Ha
Noi

2.1 Céng tac chuan bij thi cdng coc khoan nhéi.

- Chuén bi vat liéu:

Méc bé tong theo hd so thiét k&, mac khong nhé hon
M250 (theo tiéu chuan 5574-1991), théng thuwong st dung
M300. Bé téng dwoc tron béng may trdn nhd, do sut dat 18
+ 2. Théng thweng dé bé tong dé xubng va gia téng ap luc
cla vira bé téng lén thanh 16 khoan ta 4y can trén cta do
sut yéu cau.

Kiém tra cac dung cu do c&p phdi, xac dinh ty 1& trén va
kiém tra chét lwong tirng loai vat liéu theo tiéu chuén. Lay
mau thir d& kidm tra mac bé téng khi can thiét.

- Chuén bij thiét bj thi cang:

Thiét bi chinh dung trong thi cdng coc khoan nhdi dwéng
kinh nhé gém:

+ May khoan tao 16.

* May bom bun ap lwc cao.

+ May nén khi théi rira coc, may trén bé téng.

+ Ong db bé tong.

» Cac dung cu do, thi nghiém.

2 tim méc kiém
L tra vudng goc

Hinh 5. Kiém tra do sau ho khoan

C6 2 dang may khoan tao 16 co' ban: Can khoan thao lap
cho cac mét bang chat hep va can khoan gan trén thiét bi tw
hanh banh xich:

2.2 Cong tac dinh vij tim coc.

Can c vao ban vé thiét ké dé kiém tra, do d&c diém hién
trwéong thi cdng coc nhdi rat bun lay (do phéi khoan va dung
dich sét) rat d& 1am mét d4u dinh vi clia cac coc hodc do thiét
bi khoan di chuy&n lam I&ch, pha d&u dinh vi. Do vay can
thwe hién nhuw sau:

+ Chon 2 truc trén ban vé vudng géc tao thanh mét hé toa
dd khéng ché, 4 mbc dwoc gl dén chd khong bi anh hwéng
clia qua trinh thi cong. Tlr hé truc nay sé xac diinh cac vj tri
tim coc xach dinh lai, do kiém tra mdi tim coc trwdc khi tién
hanh khoan.

+ Sai sb dinh vi tim coc khéng vuot qua 5cm.

+ Hb khoan va tim coc dwoc dinh vi trong qua trinh ha
éng vach. Tim coc dwoc xac dinh bang 2 tim méc kiém tra
Ava B vudng géc v6i nhau va déu cach tim coc mét khoang
béng nhau.

2.3 Ha bng vach.

Ong chdng tam thoi dung cho coc khoan nhéi dwéng
kinh nhé khéng dwoc ngén hon 2m dung dé& bao vé thanh
hb khoan & phan dau coc, tranh moi hién twong sap 1& dat
bé& mét va ddng thoi tao diéu kién thuan loi cho qua trinh thi
cong, 6ng chong dat thang ding va phai dwoc kiém tra. Ong
ch()n‘g dwoc ha triec tiep bang may khoan coc sau khi thao
bé can khoan.

2.4 Khoan tao 16, kiém tra dia tAng, kiém tra do sau hé

khoan.
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Hinh 8. Ha I6ng thép

a. Khoan tao 16.

Trudc khi khoan tao 16 phai kiém tra do thdng dirng theo
day doi (hodc dwa vao muc thlly chuén) ctia thap huwéng dan
can khoan d& dam bao 16 khoan khéng bi léch nghiéng.

Trong qua t(inh khoan tgo I§ dung djch khoan sé& di tuan
hoan tlr day giéng khoan rdi troi 1€n ho lang va mang theo
mét phan mun khoan nhd 1én cung. Néu trong qué trinh
khoan g&p dia tAng thdm I&n dung dich khoan sé& bi thdm
nhanh, phai nhanh chéng diéu chinh ti trong ctia dung dich.
Trong moi trwdng hop khi nglrng thi cong do thoi tiét hodc
nghi qua dém cam kiém tra chac chan hé khoan luon day
dung dich va khdéng bi tham tiéu hao trong ngirng thi céng.

Ngoai nhiém vu van chuy&n mun khoan 1&n hé lang, dung
dich con c¢6 nhiém vu gitr can béng thiy tinh nhdm 6n dinh
thanh hé khoan tranh sat 1&.

b. Kiém tra d sau ctia hd khoan.

Duwa trén sb lwong can khoan va do can khoan cubi cling
d& xéac dinh chidu sau hd khoan. Kiém tra lai b&ng cach dung
thudc day cé treo qua doi thing xudng day hé khoan sau khi
Iy hé&t mun khoan.

2.5 Coéng tac ldy mun khoan.

M6t phan mun khoan dwoc dwa 1én theo dong dung dich,
tuy nhién sau khi khoan phai dung mdi vét dac biét (mdi
lapel) @& vét hét dét con lai dwéi day, cac mii vét nay trong
cac diéu kién dia tAng khac nhau phai ding cac loai gau vét
khac nhau, trong diéu kién mii coc ndm trong tAng dét roi
>2m dung lapel thi rtra, trong diéu kién dat dinh dung lapel
gAu vét- thdi riva. ciu tao clia gau vét gibng véi gau vét st
dung trong céng nghé coc khoan nhdi dwdng kinh I&n. Sau
khi vét sach phoi khoan day hé tién hanh budc tiép theo la
tha 16ng sat va éng dé bé tong xudng tan day hd. Trong quéa
trinh 4y phéi va vét dat 1én khéi Iong 16 khoan, dung dich
ludn ludn dwoc bom xudng phan phia bén dwdi cta |6 khoan
dé tao ap nham day khoi dat ndm bén trén gau vét va lapel,
nham hd tro lwc toi cia may khoan. Chinh diéu nay khién
cho ap Iyc clia dung dich khoan trong long coc dwoc tang 1én
dang k&, han ché viéc sap thanh 16 khoan.

2.6 Cong tac cot thép va 1ap dng db.

Can clv vao ban vé thiét k& dé gia cong cét thép. Buong
kinh cbt thép, loai thép, dweng kinh cét dai, thép doc déu
dwoc hai bén nghiém thu trwédc khi ha vao long hé khoan.

L&p bao vé bé toéng thwdng dwoc quy dinh nhu sau:

- Coc D300 I&p bao vé 5 cm.

- Coc D400 I&p bao vé 7cm.

Kiém tra con ké bao vé, tha tirng doan I1dng sat vao hd
khoan, n6i han 15d, hoac ndi budc >30d. Pinh vi chac chan
I6ng thép trén miéng dng Casting tranh bij tut khi dé bé téng.

Sau khi ha 16ng sat tién hanh 1ap cac 6ng db bé téng,
can lam sach bun dat, viva bé téng con dinh trén vach trong,
vach ngoai ctia dng sau khi db bé tong, trong lic bao quan
hosc di chuyén.

2.7 Cong tac thdi riva day hd khoan.

bay la cér]g tac rat quan trong trong qué trinh thi céng
coc khoan nhéi. Sau khi vét phoi khoan bang mdii lapel van
con mét lwgng mun khoan lang dong tré lai hé khoan ma
trong qua trinh vét khong dua Ién khdi hé khoan. Vi vay sau
khi ha Idng thép va 6ng db bé téng can phai vé sinh day hé
khoan.

a.Phwong phap dung khi nén. (Théi rlra tudn hoan
nghich).
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Dung éng PVC chuyén dung c6
dwong kinh long trong t 10 dén
20mm dwa vao trong long éng d6
bé tong va dau éng cach day hd 1
khoang dam bao dung dich tuin hoan
khong dé& muc dung dich trong hd bj L
tut qua th&p (tr 1m dén 1,5m). Dung
khi nén ap suét trong khoang 4-5kg/
cm2, bom vao éng PVC, dung dich
khoan trong loéng éng d dwoc hoa
I&n v&i khong khi nén gidm ty trong
va do chénh ap sé phut ra ngoai theo
miéng 6ng dd, tao thanh moét dong
dung dich chdy ngwgc manh tr day
hé khoan Ién trén miéng éng db ra
ngoai, cudn theo cac can lang va
mun con sét lai dwéi day hd khoan.
Trong qua trinh thdi rira tudn hoan

-

'_'“n-"”'-]l Thing chia Benlonite |

/I Miy sang cit ] My nén khi
: —
e :":‘._--('-u—.u:

Sor dd hé thdng thi rira bdng may mén khi

nghich, dung dich khoan dwoc bom  Hinh 9. S0 dé hé théng théi rira ho khoan

lién tuc vao miéng hé khoan dé dam
bdo mwc dung dich trong 16 khoan
ludn ludn day.

Qué trinh théi rira lién tuc xoay 6ng dd dé dam béo dong
dung dich chay déu theo cac phwong dwéi mii coc, rat ngan
thoi gian thdi riva, tang hiéu suét théi riva.

b.Phwong phap dung bom cao ap lwu lwgng I&n (thdi riva
tuan hoan thuan)

Déi vai dia tAng ¢ tinh b rdi, dé b sat I& nhw dia tang
cat, a cat, bun 16ng... ta phai dung bom ép ngwoc trong qua
trinh vé sinh ho khoan.

Dung bom cao ap bom dung dich khoan vao trong long
éng dé, vai lwu lweng dung dich bom vao dat t&i trén 50m3/h
dung dich sé& theo éng db di xubng dén day hé khoan va trao
nguoc ra ngoai miéng 16 khoan theo vanh khuyén gitra thanh
éng dd va 16 khoan, trong qua trinh van dong ctia dung dich
trong 1dng hé khoan tir day hé 1&n miéng hd, dung dich sé
mang theo cac mun va cén lang ra ngoai hoac lo' Itrng trong
Idng hd khoan.

Uu didm I&n nhét cla phwong phap théi riva nay trong thi
cong coc khoan nhéi dwéng kinh nhd [a khong phai lo 1dng
dén viéc muwc dung dich trong ldng hé khoan bi tut xudng,
va dung dich duéi day hé trudc luc db bé tong cé thong sb
twong dwong dung dich bom vao hé, thich hop véi dia tang
chét bd r&i va dé thdi riva duy tri chéng can lang sau khi da
thdi sach day 16 hd khoan béng may nén khi. Sau khi théi
xong cé thé db bé téng trong thdi gian khdong cham qua 3
phut ndu céng tac chuan bi da dwoc day da.

Tuy theo dia chat cé thé ap dung 1 trong 2 bién phap thdi
rira trén hodc két hop ca hai phwong phap thdi trong qua
trinh thi cdng. Viéc lwa chon phuong phap thdi riva sé do cac
k§ sw clia cong ty lwa chon va thé hién trong bién phap kj
thuat thi cong.

2.8 Quy trinh d4 bé tong.

Bé téng dwoc db ngay sau khi két thic cong tac vé
sinh hé khoan trong khodng th&i gian khéng quéa 3 phut. Thei
gian d6 bé téng mét coc khong qua 3 giey dé dam bao do lién
tuc va chat lwgng bé tong coc. Trudc khi dd bé tong can kiém
tra van ngan cach d&m bao cho dung dich khéng tré lai xam
nhap bé téng khi d6 nhixng mé bé tdng dAu tién, bao dam gity
cho mé bé tdng dau tién lién tuc xubng t¢i day dé& choan chd
trong day hé khoan (chi ngirng théi va dé bé téng khi trong
mang tron da cé khdi lwong vira bé tong dau tién Ién hon
dung tich 6ng d6 va dung tich ctia 0,8m coc).

2.9 Rat 6ng Véach.

P& dam bao do toan ven cla bé tong than coc, ky thuat
vién va giam sat vién cé thé theo déi cao dd clia mirc bé téng
dang trong hé khoan théng qua viéc tinh khéi lwong bé téng
tteng mé trén va theo dwong kinh danh dinh cta coc. Khi
nang 6ng dd I&n dé nhdi bé tong, phai ddm bao éng d6 ludn
ngéap trong bé tdng khéng nhé hon 1,5m, thong thwéng trén
2,5m. Trong qua trinh d bé téng ng ludn dwoc rung lac dé
tao xung gilp cho bé téng dwoc xudng dé dang va bé téng
trong coc dwoc dam chat.

Trwéc khi thdo tivng doan éng dd, co thé tha thudc day
d& kiém tra do ngap cla éng dd trong bé téng, khi dat yéu
cau thi thdo doan éng dd.

Khi bé téng dang 1én dén miéng hé khoan, Iép bé tong
trén cung thwéerng bi nhiém ban do dung dich sét xam nhap
trong qua trinh viva dang va nhdi bé téng. Nén can dé cho
toan bd lwgng bé téng nhiém ban nay trao ra khdi miéng hd
(khoadng 1,5m) va bé di cho t&i khi bng mét thweng xac dinh
duoc I16p bé tong ké tiép dat yéu cau thi ngirng db bé téng
(trén thwc té bé tdng hao hut sé& chiém t&» 5-15% chi yéu la
do phai db bé téng cho trao ra khdi miéng 16 khoan cho dén
khi gap bé tdng sach).

Sau khi két thuc dé bé tong 15- 20 phut, ta tién hanh rat
éng Vach lén.

2.10. Kiém tra chat lwong coc

Chét lwong bé téng coc dwoc dam bao théng qua viéc
thwe hién quy trinh thi céng chat ché, so sanh khéi lvong bé
tong tinh theo dwdng danh dinh coc (tang khodng 10-20%)
thém vao dé do dwdng kinh coc nhd Ién hiéu (rng vom clia
coc rét tét, it khi xay ra sap thanh trir trwéng hop gép tang
cat chay thi can st dung dung dich bentonite véi ty trong phu
hop va véi phwong phap thi cong phu hop.

V6&i cac mét bang thi cdng cho phép thé kiém tra strc chiu
tai coc bang thi nghiém nén tinh. V&i coc D400 tré 1én cé thé
d&t hai éng siéu am va dung dau do siéu am kidm tra chét
lweng coc hodc the PIT.

Két luan

Coc nhdi dwéng kinh nhd (30-60cm) da dwoc st dung thi
c6ng xt Iy nén moéng & nhiéu cong trinh tai Viet Nam va cho
dén nay né da thé hién dwoc nhitng wu didm nhat dinh tao

dwoc do tin cay cho ngwoi str dung.
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Hinh 10. P& bé téng coc nhoéi

V&i phwong phap tinh hién nay theo TCVN 10304:2014,
strc chju tai cla coc trén thwe té I6n hon dang ké so vai tinh
toan thiét k& ban ddu dadm bao yéu ciu thiét ké vé strc chiu
tai.

Tai liéu tham khao
1. TCVN 195 - 1997: Nha cao tang — Thiét ké coc khoan nhéi.
2. TCVN 205 - 1998: Méng coc — Tiéu chudn thiét ké.
3. TCVN 9395 - 2012: Coc khoan nhéi — Thi céng va nghiém thu.
4. TCVN 9396 - 2012: Coc khoan nhoéi — Xdc dinh tinh dong nhat
cua bé tong - Phwong phdp xung siéu am.

5. TCVN 5574 - 2012: Két céu bé tong va bé téng cot thép — Tiéu
chuan thiét ké.

6. TCVN 1771-1987: Pa dam, soi va soi dam dung trong xdy dung-

Yéu cau ky thugt.

Thiét bi thi cdng cAu tao don gian, thiét bi ré, d& van hanh
va ché tao.

Ciling nhw coc nhdi dwéng kinh Ién, trong qua trinh thi
cbng coc nhdi dwdng kinh nhé doi héi kinh nghiém cla ki sw
thi cong, céng tac quan ly va kiém tra phai dwoc thuc hién
nghiém ngét (trwéc, trong va sau thi cong) nham dam bao
chét lwong ca coc. Trong qua trinh thi cdng coc nhéi dwdng
kinh nhd, anh hwéng dén cong trinh 1an can la khéng dang
k&, do d6 sé gidm chi phi phat sinh do d&n bu, stra chiva cac
cbng trinh Ian can, ddy nhanh tién do thi cong tdng thé cta
toan cong trinh.

Tuy nhién hién nay chwa c6 cac tiéu chuan, chi dan cu
thé vé qui trinh thi céng, giam sat cho coc khoan nhéi dwéng
kinh nhd. Do vay rat can thiét phai co6 mét nghién ctvu téng
két trong pham vi c& nuwéc va sém ban hanh tiéu chuén thi
cdéng coc nhdi dweng kinh nhéd 1am cén ct cho c6ng tac quan
ly chéat lwong thi cong./.

7. D6 Pinh Pirc, Lé Kiéu, Ky thudt thi cong tap 1, Nha xudt ban xdy
dung, 2004

8. Nguyén Pinh Tham, Tran Hong Hai, Cao Thé Luc, Ky thudt thi
cén~g xdy dung Tdp I - Cong tac dat, coc va thi cong bé tong tai
cho, Nha xuat ban khoa hoc va ky thudt, 2013

9. Cdn Ngoc Linh (2010), Coc nhéi dwong kinh nho trong dé thi
Viét Nam — Ludn van thac sy (Pai hoc Kién Triic Ha Noi).

10. Pham Pire Manh (2011), Ung dung coc khoan nhoi dwong kinh
nho trong thi cong tang ham cdc cong trinh xdy chen trong thanh
Ppho tai Ha Noi — Ludn van thac sy ( DPai hoc Kién Tric Ha Noi).

Hé s6 khuyéch dai mé men B1 trong cau kién thép chiu nén...

5B,=2C, =0,8~2
Khi lwc doc ¢é gia tri trung binh, mé men uén I&n nhét cé
gia tri dang ké so v&i md men ngoai lwc dat vao dau cau kién.

c¢. Tridng hop luc doc kha Ién
C

P=0,7P, 5B,=——"_=3,3C,
1-P/P,

cC, =o,6-o,4[%]=0,4~1 (khi ti 6 A = q 1)
Mg My

B, =3,3C, =1,3~3,3

Khi lyc doc ¢é gia tri kha I&n, mé men ubn Ién nhéat co gia
tri I&n hon nhiéu lan so v&i mé men ngoai lyc dat vao dau
cau kién.

d. Trwong hop lwc doc Ién
Cn

PzPe—)B.I:W:OO

(tiép theo trang 70)

Khi lwc doc cé gia tri gan béng lwc doc t¢i han, mé men
udn Ién nhét cé gia tri rat Ion. Day 1a trweng hop cAu kién bi
mét 6n dinh do lwc doc.

4, Két luan

Trong tiéu chuan AISC 360-10, cong thirc don gian héa
xac dinh hé sé khuyéch dai mé men rét thuan tién cho thuc
hanh tinh toan két ciu thép. Khi lwc doc Ién, mé men thir cap
c6 gia tri I&n hon nhiéu 1an so véi mdé men ngoai lwc nén khi
tinh toan cAu kién chiu nén udn can thiét phai xét dén hiéu
tng P -0./.

Tai liéu tham khao
1. AISC 360-10 (2010), Specifiication for Structural Steel
Buildings, American Society of Civil Engineers, Chicago
IL.
2. Claudio Bernuzzi, Benedetto Cordova (2016), Structural
Steel Design to Eurocode 3 and AISC Specifications, John
Wiley and Sons Ltd, ISBN 9781118631287.
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Thuc trang quan ly mang luéi thoat nudc thai

Current status of wastewater network management

Tom tat

Hién nay tinh trang hoat ddng cia cac dudng dng thoat nudc tai cac do
thi I6n 6 Viét Nam con nhiéu han ché do d6 gay ra ngap lut, tac cac dudng
6ng thoat nudc. Trong qua trinh quan Iy van hanh cia mang lui thoat
nudc ¢6 thé tac nghén trong dudng dng, trong diéu kién phat trién do thi
phiic tap doi héi chi phi vat chat-ky thuat kha I6n va dong théi dan dén
cac tinh trang vé sinh va méi trudng dé thi tram trong.

Theo thiét ké cia mang luéi thoat nudc cac tai liéu c nhitng chi dan vé
thdi gian phuc vu khac nhau: tir 20 dén 25 nam. Nhung thuc té cac duong
6ng cd thai gian phuc vu thap hon, tham chi c6 nhitng du an méi xay dung
vai nam da héng dwong dng thoat nudc.

Nguyén nhan ciia d9 tin cay thap va d6 bén ciia dudng éng chii yéu c6
lién quan dén dé an mon clia cdu tric vat liéu trong méi trudng an mon
dudng dng thoat nudc. Gia tang théi gian sir dung mang ludi thoat nuéc
hién c6 dén mic d6 thoi han dich vu cia toa nha d6 thi nhé tinh toan cia
viéc tang cudng cac vét liéu polyme 16t trong cac dudng 6ng thoat nudc.
Khao sat, tham do, danh gia cac dudng 6ng thoat nudc can ap dung cac
phuang phap tién tién va hién dai.

Tir khéa: cong thodt nudc, dé tin cdy, do bén, quan Iy, van hanh, vé sinh méi trudng

Abstract

At present, the status of drainage pipes in Vietnam big urban areas in is still
limited, causing flooding and clogging of drainage pipes. In the process of
managing the operation of the drainage network, there may be a congestion
in the pipes, in the context of complicated urban development, which requires
considerable material and technical expenses and at the same time leads to
hygienic conditions and the urban environment is serious.

According to the design of the drainage network design the documents have
different instructions of service levels: from 20 to 25 years. But actually pipelines
have lower service times, and even new construction projects that have broken
down sewer lines for several years.

The cause of low reliability and durability of the pipe is mainly related to the
corrosion of the material structure in the drainage corridor environment. Increased
the use of existing drainage networks to service levels of urban buildings due to
the calculation of reinforcement of polymeric materials lined in drainage pipes.

Surveying, exploring and evaluating drainage pipes need to adopt advanced
and modern methods.

Key words: drainage pipes, reliability, durability, management, operation,
environmental sanitation
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Pham Van Vuong

1. Khai quat chung

Mang Iwdi thoat nwdc 1& mot phan khong thé thiéu
cta thanh phd hién dai, chirc ndng chinh 1a dwa nwéc
thai da dwoc xt ly ra ngoai pham vi thanh phé. Hoat dong
doi séng binh thwéng clia ngudi dan d6 thi phu thudc
vao d6 tin cay va kha nang lam viéc cta cac xi nghiép va
moi trwdng xung quanh. Mét dong gop Ién cho sy phat
tri&n cta tinh toan thly lwc, 1ap cac co sé tiéu chuén thiét
ké va c4u tao mang luéi do cac nha khoa hoc thuc hién
nhv Paviovsky N.N., Yakovlev S.V., Belov N.N., Botuk
B.O. v.v. [4, 5].

Trong qua trinh quan ly van hanh cia mang lwgi
cbng thoat nwdc co thé tic nghén trong dwérng dng thoat
nwéc, viéc loai bd tc nghén dudng 6ng thoat nwéc trong
didu kién phat trién do thi phirc tap doi héi chi phi vat
chét-ky thuat kha I&n va ddng thei dan dén cac tinh trang
vé sinh va méi trwéng trAm trong. Vi vay, van dé do bén
va do tin cay cla cac cong trinh thoat nwéc dwoc dac
biét quan tam.

Trong tai liéu quy hoach dé thi chi ra ring, ha tAng ky
thuat dd thi (bao gdbm hé théng mang ludi thoat nuwéc) 1a
moét phan cda sy phat trién dé thi, vi vay thoi han st dung
clia chiing can phai tring v&i cac thdi han phuc vu cla
tda nha. Déi véi tda nha suét dau tw khac nhau, chang la
50, 75, 100 nam hoac hon, con thoi gian st dung mang
lwdi thoat nwéc, chi cé 25 -50 nam. Theo thiét k& mang
lwdi thoat nwdc cac tai liéu cé nhivng chi dan vé thoi
gian str dung mang lwéi thoat nwéc khac nhau: tir 20 dén
25 nam. Abramovich |.A. c6 goi y thdi han clia hé théng
thoat nwéc lién quan véi thdi han chirc ndng cac yéu tb
clia né. Didu quan trong Ia phai biét do tin cay va do bén
clia mang lwdi thoat nwéce tir cac vat liéu khac nhau. Cac
théng sé déc trung cho dd tin cay clia mang lwéi cdng
thoat nwéc - tudi tho va tan sb tc nghén dwong bng
thoat nudc trén nhiéu yéu t6.

Theo Abramovich .A. d6 b&n phu thudc vao vat liéu
4ng, chu tao xay dwng dwong dng, gia cong mbi ndi va
kiéu clia chung, loai nwéc thai, hé thdng thong gié, do
sau dat 6ng. Tan sb tdc nghén phu thudc vao mirc dd
lam day duwdng bng thoat nuéc, tbc d6 chuyén déng cla
nwéc, dwong kinh éng, d6 pH clia nwédc va thanh phan
chét lwong cta né [6].

Giai thich nguyén nhan gay ra d6 tin cay thap va do
bé&n clia mang lwéi céng thoat nwéc trong 60 ndm qua
da dwoc dé cap tai 03 nghién ctvu: cudi nhitng ndm 30
(Obukhov E.S.), cudi nhitng nam 50 (Molokov M.V.) va
nam 80 (Abramovich I.A. v.v.). Tuy nhién, trong nhi¥rng tac
ph&dm nay dan dén cac cong bb clia cac sw kién va dan
dén nhan thirc chung vé d6 tin cay cla hé théng thoat
nwéc, nhung khong cé wée tinh dinh lwgng vé dé tin cay,
dé& xac dinh gia tri thwe cla thoi han dich vu clia mang
lwdi. Chi Rodin V.N. va nhitng nguoi khéc... cb géng dé
thiét 1ap cac luat phan phéi sy ¢b tily thudc vao chét liéu
va dwdng kinh ctia dng. Phan tich cac két qué cac nghién
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ctu cho thy 6ng khac nhau dé bén cua vat liéu tlr mot va
ciing vat liéu do: tr vai nam dén 80 ndm... 100 nam. Diéu
nay cho biét Iy do dé hy vong rang, tinh dén tat ca cac yéu té
tiéu cwe trong viéc xay dwng va thiét k& mang ludi 6ng thoat
nwéc tudi tho clia chiing s& phi hop véi han siv dung ctia toa
nha. Phan tich cac tadc pham clia cac nha nghién ctru nhirng
ndm 30, 50, 80, can lwu y rdng sw cai thién vé chét lwong
va cOng nghiép hoa xay dwng d6 tin cdy mang lwdi thoat
nwéc va dd bén clia ching chi tang khong dang ké. Mac du
cac khuyén nghj thuc tién t& kinh nghiém ctia cac cudc diéu
tra chic chén sé cai thién co s& tiéu chuén thiét ké. Khong
hoan thién cac tai liéu tiéu chuan kj thuat, ciing nhw viéc
khéng st dung xi mang chiu sulfate khéng thé chéng lai sw
&n mon dwong dng do khi. Trong 10...15 ndm qua, nghién
cthu &n mon do khi clia duwdng dng & nwéc ngoai, da tién
hanh rat tich cwc. Phai thira nhan réng cac tac nhan dn mon
l& méi trwdng khi clia dwong dng, cé chra oxy, hydrogen
sulfide, carbon dioxide, methane, ammonia, cap axetylen,
benzen, ete, benzen, diu nhién liéu, toluene, oxit nito va
v.v. Tuy nhién, thwong la khéng khi clia dwdng 6ng an mon
hydrogen sulfide ¢ dinh. Qua trinh hinh thanh sulfua hydro
trong mang lu6i cdng thoat nwédc cé thé dwoc xem nhu 1 két
qua cla s phtrc tap clia cac phan trng hoa hoc va sinh hoa.

2. Tinh trang cac dwéng 6ng thoat nwéc thai

DPéi voi nwéc thai, chuyén dong trong dwéong 6ng thoat
nwéc, dic trwng béi cac qua trinh théi riva. Trong dé dan
dén diéu kién ky khi va phat trién cac chu ky vi khuan cla
méi trweng. Mot sb chuyén gia cho réng, ching chi yéu
hién dién trong niém mac mang sinh hoc trén cac thanh cla
dudng 6ng cbng va vom cla ching, theo cac ngudn khac
ctia chu ky vi khudn cia méi trwdng trong cac Iép bun cin
tich tu trong mang ctia éng va trong chét nhay, dwéi nwéc.
Theo gidi thiéu cla cac tac gia [4, 6, 7], sulfide san xuat béi
vi khuan t&r cac chat hitu trong qua trinh chuyén dbi cta
sulfate trong hydrogen sulfide. Do d6, nghién ctru cho réng,
gia tri BOD xac dinh sb lwgng hydrogen sulfide, qué trinh
tao thanh ma né chay tich cwc khi pH = 5,5... 8,5 va nhiét do
150... 380C. Trong d6 tbc d6 clia nwéc déng mét vai trd quan
trong. Cac nha nghién ctru [8, 9] d& xut mdi lién hé dé tinh
toan téc dd hinh thanh cla sulfide trong cac dwong éng ap
Iwc va tw chady. Nhirng phu thudc nay dwec xac dinh nhw kich
thwée hinh hoc clia cac duwdng 6ng (dwong kinh va chiéu dai
cla chung), cling nhw cac thong sb vat ly va héa hoc (thoi
gian, nhiét o va téc d6 cla nwdc, cac ham lwong sulfide va
hiu co). Tuy nhién, nhitng méi quan hé khéng c6 gia tri thwe
tién, vi cac két qua tinh toan thu dwoc khong phu hop véi
cac dir liéu thuc t&. Tinh toan cac yéu té bd sung cho phép
né cé thé 1ap mét mo hinh toan hoc dé& dw doan hinh thanh
hydrogen sulfide trong cac mang lwéi cdng thoat nwéc.

M6 hinh toan hoc va so sanh véi cac két qua két qua
nghién ctru ly thuyét clia cac nha khoa hoc nwéc ngoai [10]
cho phép xay dung cac khuyén nghi chung cho viéc ciu tao
cac duwong 6ng thoat nwéc, nhdm nang cao tudi tho cla
chung. Cu thé: gidm thidu d6 dai ctia duwdng 6ng dan va thoi
gian lwu cGa nwéc thai, tire |a ting téc d6 chuyén dong cia
nwéc, dé loai bd diéu kién tw hoai & cac ham chiva, 1am gidm
dong chay réi trong cac noi ndi ctia dwerng dng ap lwc dén
hé théng cbng tw chay, bom nwéc thai 1én dé cao thdp bang
bom hut (elift), tinh toan sao cho cho chu ky lam wét toan bd
bé mat cla cbng.

Giai quyét cac van d& nay mét cach thiét thwc dé giam
sw &n mon clia bétdng, ma trong d6 dién ra theo so db téng
axit dwgi tdc dong cla sunfua hydro hodc axit sulfuric. Bao

vé chdng &n mon co thé di theo nhidu hwéng khac nhau:
d& ng&n chan hodc gidm thiéu sw hinh thanh clia hydrogen
sulfide, d& gidm thiéu qua trinh oxy héa cia hydro sulfide
thanh axit sunfuric; Ia chon cac vat liéu xay dwng va cac I1ép
pht cé kha nang khang axit, cac hoa ldng ciia méi treong khi
béng théng gi6é cwdng birc.

K. Pekarova khuyén nén ap dung cho cac I&p phd bao vé
bén trong bétdng, ma theo cac sb liéu nay kinh té hon viéc
str dung céc vat liéu khac dé san xuét ctia ching [15]. Thanh
phan héa hoc clia nwéc ngdm xac dinh mirc d6 &n mon cla
chiing vé&i cac 6ng bétong va kiéu két cdu chdng an mon.

A. Okun lwu y réing cac chu ky tac dong cla I&p phi bao
vé bén trong anh hwéng dén dd bén cla cAu trac [13].

Ong da cé mot két luan chung rang, déi véi cac nwdc
cbng nghiép phat trién, noi c6 chi phi lao déng cao so véi
chi phi vat liéu, né dwoc lam hop ly v&i chi phi vdn cao.
Vé van dé nay, trong thwc tién nwéc ngoai str dung dng dét
tién, nhwng hiéu qua cta éng lam bang polymer va vat liéu
polymer, ddng théi né gan két véi co sé tiéu chuan phap ly.

Nghién ctru trong linh vwe vat liéu polymer — polymer
bétdéng do Ivanov F.M. va nguwdi khac [14, 16] dwoc phat
trién dwa trén cac cong nghé chinh cé thd dam bao tudi
tho clia dwdng dng trong trwdng hop st dung ching. Tuy
nhién, s dung réng rai chung bi can tré béi thiéu cac quy
dinh cta van ban quy pham trong cac cong trinh xtr ly nwéc
thai. Kinh nghiém st dung thi nghiém vat liéu nhw vay cho
thdy hiéu qua cao va tinh cdng nghé. Bdng thdi sy da dang
cla cac vat liéu str dung khong thua kém nwéc ngoai, gom:
kremnebeton, pressbeton, gbm, soi thdy tinh, 6ng nhwa va
thanh phan epoxy.

Hy vong cho viéc st dung cac hop chét bidxit trong 1&p
ph va béténg katapina - diét khu&n, mudi kim loai ndng va
cac hop chét hiru co. O lidu lwgng ma khang 1am suy giam
chét lwgng cda vat liéu xay dwng, chiing chi ¢é hiéu lwc trong
céac didu kién méi trwérng &n mon yéu.

Do d6, cach phé bién nhét dé tang do bén clia mang ludi
4ng thoat nwéc dén nay la bdi cac mang thong gié. Héa ra,
day la cach ré nhat va dé& nhat dé bao vé mang lwéi té ra
xa voi khdng hiéu qua, con trong mét sb trwéng hop tham
chi nguy hiém ca t&r mét quan diém méi trwdng (xa vao khi
quyén cac khi doc hai va sinh vat gay bénh) va nhw vay lién
quan dén sw &n mon cua chinh cac cdng thu gom. Va van
dé vé dd bén ctia mang lwdi 6ng thoat nwéc da vot khoi ké
hoach ban dau.

Cac tinh toan cho thdy ring hé théng thong gié tw nhién
chi c6 hiéu qua trong mua déng khi chénh léch nhiét do Ion
cua khong khi trong kénh véi bén ngoai, trong thdi gian mua
he, khi tao thanh khi khi tang 1én hiéu quéd cta né. Théng
gi6 cwdng birc 1a nhw nhau, hon nita nhiéu ndng lwong,
pha vé& cac dong chay binh thwéng clia nwéc, vi néu khi tée
dd khéng khi chi bang hodc I6n hon téc d6 dong chay cua
nwéc, né pha hdng ché do thay lwc. Clng véi mang lwéi
thdng gi6 xuét hién cach khir khi nwéc trong cac cong trinh
dac biét vai viéc loai bd hydrogen sulfide tir bén ngoai 6ng,
thwdng voi viéc str dung cac thiét bi thong gi6. Nhuwoc diém
ctia chung 1a cac khi 6 nhiém khéng khi va hiéu qua thap
trong cbéng viéc.

Puoc biét réng [11], tht ca cac dac diém cha mang lui
thoat nwérc, chi phi clia né, thoi gian xay dwng, do tin cay va
céc chi s6 van hanh dwoc nghién cteu ki & giai doan thiét ké.
Chét lwong clia cac dy an, dwoc xac dinh béi mirc dd co s&
phap ly va ky thuat. Hién nay, cac quy dinh, thiét k& chinh
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va xay dung hé théng thoat nudc, tai liéu 1a TCVYN 7957:
2008 “ Thoat nwdc - Mang lwéi bén ngoai va cac cdng trinh
- Tiéu chuén thiét k&” [2]. Tuy nhién, trong tat ca cac van dé
litn quan dén d tin cay va dé b&n mang, dwa trén cac tai
lidu khac, TCVN 149:1978 “Bao vé két cau xay dwng khdi bj
&n mon” [3]. Sau nay két cAu khong chiva mot phan vé cac
duwong bng thoat nwéc, vi vay bao vé chiing dwoc didu chinh
béng cach twong tw véi cac dwong éng cho cac muc dich
khac. Vi vay, cach duy nhét la phwong phap kém theo tiéu
chudn mang théng gié trong tai liéu, trong d6 chi cé tac dung
trong mét sé trweng hop han ché. Cac chuyén gia da bay té
nhirng I&i nhan xét trong cac quy dinh hién hanh vé van dé
do tin cay thiy lwc ciia mang luéi, d6 la diéu quan trong déi
v&i d6 tin cay cla cac yéu t6 cau thanh. Duy tri do tin cay cuia
mang - stra chira, tdng cwdng, phuc hoi, khoi phuc — theo
thuat ng ctia cac chuyén gia nwéc ngoai, trong hau hét cac
trwong hop, dwa trén cong nghé lac hau véi ranh dao va dat
lai cac dwdng 6ng dan trén doan bi pha hay. Trwéc sy phat
trién clia cac qudc gia nwéc ngoai ciing phai déi mat véi mot
van dé nghiém trong cla viéc duy tri hiéu suat mang, tang
do tin cay va cai tao.

Xay dwng cac chwong trinh trong 10 nam & Bc, danh
riéng cho van dé nay dwoc wdc tinh khoang 86 ty Dollars
[7]. Thye hién clda né dwgc di kem véi sy phat trién cda trng
dung méi va st dung céng nghé hién cé clia nwéc ngoai.
Trong do6 tap trung vao cac céng nghé dw bao mang lwéi, dw
bao hiéu qua va cach d& ngan chan thiét hai ctia ching. Déi
véi didu nay hé thdng TV- robot dwoc st dung rong rai, thiét
bi dac biét va cac phu kién. Cong nghé nay dé kéo 6ng nhua
ho&c céc yéu t6 riéng trong dwéng dng bi huw héng va gan
trén b& mat trong clia né. Trong d6 st dung dng nhwa hodc
bng méang xéng béng polyethylene, nhwa PVC, vai dugc
ngam tdm v&i mot vat liéu nhya... Stra chiva dwoc thwe hién
béng cach cho vao cac khoang tréng hinh khuyén vira xi
mang hay nhwa epoxy cac bién thé khac nhau. Khoan kich
6ng thuwc hién bang cac phwong phap khac nhau tuy theo
dwdng kinh ctia 6ng béng nén khi, &p suét dw hodc chan
khong, day cap,v.v. Béi v&i mbi cong nghé cé éng dan va
éng nhya... co tinh chéat déc biét quy dinh cta do dan héi, do
nham, d6 bén. Trong mét sb trwdng hop, viéc xay dwng cla
cac codng trinh dwoc thuc hién ngay ca khi khéng ngét két
ndi cac cdng. Pudng kinh dng dan phuc hdi bing phwong
phap khéng dao 1a trong khoang 0,4... 3,6 m, con dd bén clia
né dwoc dam bao 50 nam.Tai TP. Hb Chi Minh da xay dwng
cbng thoat nuéc theo phwong phap kich dng.Thang 4/2014
cong ty Thoat nwéc dé thi TP.HCM d3 tién hanh khoan kich
ngam l&p d&t dwong éng thoat nwéc D1500 (dai 131m, sau
9m so véi mat dwong),bang qua québc 16 1 ndi gitka dweng
Lé Trong Tan — Nguyén Thi TG (quan Binh Tan, TP. H5 Chi
Minh). Ngay 14-10, hé théng cbng nuéc thai tir kénh Nhiéu
Léc - Thi Nghé ndm sau gin 40m dwéi day séng Sai Gon da
duwoc thong subt tir giéng be quan Binh Thanh dén giéng bo
quéan 2 dai 410m, D3000mm do Céng ty TNHH M6t thanh
vién Thoat nwéc db thi TPHCM thi céng trong 300 ngay. Con
tai TP. Ha Ngi dang thwc hién dy an “X& ly nwéc thai Yén
Xa, thanh phd Ha N6i, 2015-2021” v&i cong nghé khoan kich
ngam lap dat duwdng 6ng thoat nwéc D1500 — 2200mm chiéu
dai khoang 40.000 m (Ngudn: D &n xi Iy nwéc thai Yén Xa,
tp. Ha Noi).

Cong nghé trong nwéc twong tw nhw & nwédc ngoai va
duwoc str dung rat it do thiéu cac nguyén liéu can thiét va co
s& k§ thuat. Tré lai nhivng nam 80 Ia nd lwc dAu tién dbi vei
khu vie bi hw héng ma khoéng thu hep dao mét phan ngan
ctia dng gébm. Vao dau nhirtng ndm 90, Vién nghién cteu VNII

(Nguén: Céng ty TNHH MTV Thoét nuéc dé thi TRHCM.
3-2017)

VODGEO d4 thanh 1ap thiét bi va thuc hién phuc hdi hang
loat dwdrng 6ng dwérng kinh 200... 400 mm v&i viéc s dung
cac 6ng polyethylene. Str dung rong rai phwong phap dé phu
cac bé mat bén trong 6ng bang xi mang-cat. Tuy nhién, viéc
st dung né cho cac mang lwdi cdng thoat nuwée la cé van dé
trong quan di&m vé sy bat 6n cta I6p phu véi diéu kien moi
trwdng an mon [12].

Do bén thuc té ctia mot sé dwong bng cdng thoat nwdc
chicé 4... 5 nam, dwoc cho la nhd hon so v&i cac gia tri tiéu
chuan trong han st dung trung binh 25 nam (theo QCVN
07-2-2016) ddi v&i cac cong trinh dat tién phai chiu trach
nhiém I&n.

Theo bao cdo cua don vi khdo sat (Cong ty TNHH MTV
Thoat nwéc d6 thi TP.HCM) cho thay hién nay trén hé théng
cbng thudc cong trinh Nhiéu Léc - Thi Nghé van con 11 khiém
khuyét chwa duoc khac phuc, ¢é nguy co gay hw hdng, sup
IGn mat dwéng ven kénh. Hu hdng chi yéu xuét hién nhiéu
& cac tuyén cdng bang ké&nh ndm sau 3-4 m. Bon vi khao
séat phai dung robot gdn camera méi chui dwoc vao bén dé
ghi hinh. Khi dwa robot gédn camera chui vao cac tuyén céng
bang kénh ndm sau khodng 4 m, do nha thau Trung Quéc thi
cong, don vi khao sat phat hién cé nhi&u vi tri da bj sup v&,

16 rd dét, rac... (xem hinh 1, 2).
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3. Thwe trang quan ly dwéng dng thoat nwéc thai

Nguyén téc chung quan ly thoat nwéc va xt ly nwéc thai
(theo Nghi dinh s6: 80/2014/ND-CP vé thoat nwdc va xi ly
nuwéc thai)

a. Dich vu thoat nwéc dé thi, khu dan cw néng thdn tap
trung la loai hinh hoat déng céng ich, dwgc Nha nwdc quan
tam, wu tién va khuyén khich dau tw nhdm dap &ng yéu cau
thoat nwéc va xtr Iy nudc thai, bao dam phat trién bén virng.

b. Nguwoi gay 6 nhiém phai tra tién xd ly 6 nhiém; ngudn
thu ttr dich vu thoat nwéc va xi ly nwéce thai phai dap (rng
tirng buéc va tién téi bu dap chi phi dich vu thoat nwéc.

c. Nwéc mua, nwdéce thai dwoc thu gom; nuwdc thai phai
dwoc xt ly dat quy chudn ky thuat theo quy dinh.

d. Nwérc thai cé tinh chat nguy hai phai dwoc quan ly theo
quy dinh v& quan ly chét thai ngay hai va cac quy dinh phap
luat khac co lién quan.

e. Hé thdng thoat nwéc dwoc xay dwng déng bo, dwoc
duy tu, bdo dwdng. Uu tién sir dung céng nghé xtr ly nwéc
thai than thién v&i méi treong va phu hop véi diéu kién kinh
t& - xa hoi cia dia phwong. Thoat nwéc va x& Iy nwéc thai
phai ddm bao an toan theo tiéu chuan, quy chuén kj thuat
hién hanh.

f. Cac du an dau tw xay dung hé théng thoat nuwéc c6 lién
quan dén két ciu hé thdng ha tang giao thong dweng bo phai
c6 phwong an bao dam an toan giao thong, an toan cong
trinh dwdng bd va hoan trad nguyén trang hoac khoi phuc lai
néu lam hw héng cong trinh giao théng.

g. Cac du an dau tw xay dung cac cong trinh ha tang k§
thuat c6 lién quan dén hé théng thoat nwéc phai cé phuong
an bao dam sy hoat dong binh thwéng, 6n dinh hé théng
thoat nuwéec.

h. Huy déng sw tham gia clia cong ddng vao viéc dau tw,
quan ly, van hanh hé théng thoat nwéc.

N6i dung quan ly, van hanh thoat nuwéc thai bao gdm:

a. Binh ky kiém tra, danh gia chat lwong cong trinh dau
méi, cong trinh trén mang lwdi thoat nwéc; d6 kin, Idng can
tai cac didm d4u néi, hé ga va tuyén cdng nhdm bao dam kha
n&ng hoat dong lién tuc clia hé théng, d& xuét cac bién phap
thay thé, stra chiva, nao vét, bao tri va ké& hoach phat trién hé
théng thoat nwérc;

b. Binh ky thwe hién quan trac chat lwgng nwéc thai trong
hé thdng thoat nwéc phi hop véi phap luat vé bao vé moi
trwong;

c. Thiét 1ap quy trinh quan ly, van hanh hé thdng thoat
nwéc thai bao ddm yéu ciu vé ky thuat quan ly, van hanh
theo quy dinh;

d. DBé xuét cac phwong an phat trién hé théng thoat nwéc
thai theo lwu vire.

Trong trwrng hop hé thdng thoat nudc 13 hé thdng thoat
nwdc chung thi viéc quan ly hé théngthoét nuwéc duoc thuc
hién nhw quy dinh nhv sau:

a. Quan ly hé théng thoat nwé'c mwa bao gdm quan ly cac
c6ng trinh tr clra thu nwéc mua, cac tuyén cong dan nuwéc
mua, cac kénh mwong thoat nuwéc chinh, hd didu hoa va cac
tram bom chdng ung ngap, cra didu tiét, cac van ngén triéu
(néu co6) dén cac diém xa ra méi trudng;

b. Cac tuyén céng, muwong, hd ga phai dwoc nao vét, duy
tu, bao tri dinh ky, bao dam dong chay theo thiét ké. Thuwong
xuyén kiém tra, bao tri ndp hé ga, ctra thu, clra x& nwéc
muwa. Dinh ky kiém tra, danh gia chat lwgng cac tuyén céng,
cac cong trinh thudc mang lwdi d& d& xuét phwong an thay
thé, stra chira;

c. Thiét lap quy trinh quan Iy hé thdng thoat nwéc mua
bao d&m yéu cau ky thuat quan ly, van hanh theo quy dinh;

d. P& xuét cac phwong an phat trién mang lwéi thoat
nwéc theo lwu vuce.

Tb chtre quan ly

Hién nay t& chirc quan ly tiy thudc vao qui mé clia mang
lwgi thoat nwéc ma thanh lap cac co quan quan ly: céng
ty, s&, xi nghiép, phong, ban. Khi chiéu dai mang lwéi thoat
nwéc 16n hon 100 km nén thanh lap s& quan ly va cé thé
chia thanh cac phong: phong quan ly mang Iwéi thoat nwérc;
phong quan ly v& tram x& ly nwéc thai; phong quan ly cac
tram bom thoat nwéc. Néu trong thanh phé cé nhiéu lwvu vuc
thoat nwéc ma médi luvu vuc co chidu dai duwong 6ng 100- 150
km c6 thé thanh lap cac phong quan Iy cho médi khu virc. Db
véi suat cac tram bom nwéc thai hodc cac tram xt Iy 6 cong
I&n hon 10.000 m®/ngd thi thanh l1ap mét xi nghiép quan ly
doc lap. Trong cac co quan quan ly nay nén chia thanh cac
bd phan nhé: cung cp thiét bi, dung cu, vat liéu cho viéc stra
chiva (phong cung (rng), ban, kho, xwéng the, nha may, bén
bai, nha dé 6t6. D& theo dbi thi cdng va nghiém thu cac cong
trinh c6 ban kién thiét, cé didu kién nén thanh 1ap phong thiét
ké&, phong ky thuat. Viéc bd nhiém can bd phai do Gy ban
nhan dan thanh phé quyét dinh.

Chitiéu quan ly l4y so bo nhw sau: Tinh trung binh clr méi
can bd phai phu trach 1,5 - 2 km dwdng 6ng déi véi hé théng
nwéc thai dwerng dng 16n, tir 1,2 - 1,5 km dbi véi dwdng 6ng
nhd; Sé can bd cdng nhan san xuét truc tiép & co s& Ién hon
ho&c bang 65%. Can bd ky thuat: nhé hon hodc bang10%.;
Can b6 cong nhan vién phuc vu nhé hon hodc 25%.

4. Két luan

Dwa vao trinh bay & trén, cé thé dwa ra cac két luan sau:

1. Céac van dé do tin cay va do bén cla dwong éng dan
nwace thai la cap bach clia qudc té trong nhiéu thap ky;

2. Nguyén nhan clia dé tin cay thap va do bén cia dwdng
ong cha yéu cé lién quan dén sy khong twong (rng véi do an
mon cla cAu tric vat liéu trong méi trwdng &n mon;

3. D6 &n mon clia méi trvdng gan lién véi doi sdng clia vi
sinh vat, con cac tiéu chi dd an mon cla nd cac nha nghién
ctru khac nhau cho rang: nong dé hydrogen sulfide trong moéi
trwong khong khi, sunfide - trong nwéc, héa chat hay nhu
cau oxy sinh hoc, ndng d6 clia cac té bao ca vi sinh vat trén
mot don vi dién tich b& mat clia cu tric. Tiéu chi chung 1a
khéng cd, va cac quy dinh nay khéng chiva bat ky yéu cau dé
danh gia mc d6 an mon clia moi trweong va khéng qui dinh
viéc béo vé no;

4. Phwong phap bdo vé tir tdc ddng vi sinh la s dung
vat liéu chong an modn axit dwa trén polime, polyethylene,
polyvinyl clorua chong an mon hoac bé téng polyme; trong
viéc thye hién x& ly nwéc — dwa vao né chéat oxy hoa dang

(xem tiép trang 88)
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Quan ly ho d6 thi cho muc dich diéu hoa thoat nuéc mua
chéng ngap Ging do thi - Thuc trang va giai phap

Management of urban lakes for the purpose of regulating rain water drainage against urban
flooding - Current situation and solutions

Tom tat

Déctinh co ban ciia ho dé thi la tinh chét
da chiic nang ctia né. Trong do chiic ndng
diéu tiét nuéc mua chdng ngap ting cho
d0 thi la mét chifc nang quan trong ciia

ho dé thi. Vi vay, viéc quan ly ho d6 thi
phai dat trong giai phap tong thé nhung
doi héi phai dat dugc cac tiéu chi vé chiic
nang riéng cia ho dé thi. Bai viét danh gia
thuc trang quan Iy ho dé thi hién nay va
dua ra cac dé xuat vé quan ly ho, dam bao
dap ting cac tiéu chi vé quan ly va ddm bao
phat trién bén viing.

Tir khaa: Qudn Iy hd da thi, thuc trang, gidi phdp

Abstract

The basic characteristic of urban lakes is its
multifunctionality. The urban flooding control
function is an important function of urban lakes.
Therefore, the management of urban lakes
must be included in the overall solutions, but
it will require the fulfillment of the functional
criteria of urban lakes. The paper reviews the
current status of urban lake management and
recommends lake management to ensure that
they will meet the management criteria and
sustainable development.

Keywords: Management of urban lakes, current
situation, solution
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Chu Manh Ha

1. bat van dé

Hb trong dd thi bao gi& cling mang trong minh nhiéu chirc ndng khac nhau.
Chung ta c6 thé k& ra day cac chirc nang chi yéu ctia hd dé thi nhw didu hoa nwéc
muwa, cdi tao diéu kién vi khi hau, tao canh quan db thi, noi tb chirc cac hoat déng
van héa thé thao ... Trong d8, chirc ndng didu tiét thoat nwéc chdng ngap tng do
thi (didu hoa) dwoc cho 1a quan trong nhat. Nhuwng thdi gian gan day cho thay chire
nang nay ctia hd d6 thi ngay cang suy gidm, hay néi cach khac, hiéu qua diéu tiét
nwéc mwa chéng ngap tng do thi khdng con tac dung nhw né can phai cé. Ho didu
hoa trong d6 thi dwgc coi nhw mét bod phan cia hé thdng thoat nwéc dd thi, nhw
|4 mét tram bom thoat nwéc chdng ngap tng cho db thi. Vi vay, né phai dwoc quy
hoach, xay dwng, van hanh va quan ly theo nguyén tic ctia hé théng thoat nwéc dé
thi. Viéc tinh toan kha nang diéu tiét clia hd hay chubi cac hé trong dé thi gan voi
viéc tinh toan thiét ké hé théng thoat nwéc cla tirng dé thi. C6 rat nhidu yéu t6 anh
hwéng dén tinh trang ngap tng hién nay cla cac d6 thj, trong d6 c6 yéu té hiéu qua
diéu tiét nwéc mwa cla hd diéu hoa trong db thi.

2. Thwe trang vé quan ly hé diéu hoa trong hé théng thoat nwéc db thi
2.1. Thuc trang vé thiét ké

Hé théng thoat nwéc do thi hién nay thudng dwoc thiét ké béi 3 loai hé thdng d6
1a: hé théng thoat nwéc chung, hé théng thoat nwéc riéng va hé théng thoat nwéc
ntra rieng. Nhung da sb cac dé thi clia chung ta hién nay (chi trir mot s do thi hay
khu d6 thi m&i xay dwng) hé théng thoat nwéc la hé théng cbéng chung, nghia la chi
xay dwng mot hé thdng thoat cho tat ca cac loai nuwéc thai. Vi vay, hd diéu hoa ciing
dwoc thiét ké tinh toan phu hop cho tirng loai hé théng thoat nwéc db thi.

Viéc tinh toan dung tich diéu tiét nwéc mwa clia cac hd diéu hoa trong hé thdng
thoat nwéc dd thi dwoc tinh toan phu thudc vao hinh thire thoat nwéc ciia hé théng
va sb lwong hd didu hoa cé trong hé thdng (hé thdng cé thé c6 1 hd, hodc mét chudi
gdm 2 hoac nhiéu hd diéu hoa).

Phuwong trinh co ban dé tinh didu tiét nwéc mwa nhw sau:

Quen.dt — Qg dt = F. dh = dW

Qusn - lwu lwong dong chay dén (md/s)

Qg - lwu lwong dong chay di (m®/s)

F  -diéntich hd (m?)

W - dung tich hd (m®)

h - chiéu cao mwc nwdc

Xac dinh dung tich didu hoa cla hd bang biéu dd dwéng lwu lwong chay dén va
chay di, cé xét dén anh hwéng cta chidu cao myc nuéc.

Truwdng hop hé théng dwerng cdng cé nhidu hd (hd W1 va hd W2)
So db tinh toan

Lwu lwgng dong chay & doan 1
Qs = @4. q4. Fy
Lwu lwgng dong chay & doan 2
Q2 = @,. Q. (F1 + F, = Fp)
F, - dién tich triét giam cla hd
Fo=What / Wy
W - thé tich nwoc trng v&i don vi dién tich 1ha
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Hinh 1. Hinh anh h6 Thién Quang (Ha Noi)

W, = 60. g. t/1000 = 0,06. q. t
Lwu lvgng dong chady & doan 3

Q3 =@3. q3. (F1 + Fp + F3 = F)
F, - dién tich triét gidam cta hd

F'o = (What + Wha2) / Wo

Ngay nay vé&i nhidu phwong phép tinh toan khoa hoc va
hién dai ching ta c6 thé xac dinh dwoc khad nang didu tiét
cta hd diéu hoa cho tirng khu vuc cu thé va trong tirng béi
canh cu thé clia hé théng thoat nwéc do thi. Tuy nhién, viég:
xay dwng, quan ly van hanh hiéu qua hoat dong cla cac ho
didu hoa trong viéc chdng ngap ung do thi la mot van dé
khac, phire tap, nan gidi ma khéng phai d6 thi nao ciing thyc
hién tot.

Theo tinh toan ca 6 chirc JICA cho thanh phd HS Chi
Minh thi néu cwong d6 muwa | = 272 (I/s/ha), tinh so b, lwu
lwgng can tiéu cho dién tich 58 853 ha trong thdi gian 180
phut khodng 60 triéu m®. Trong khi d6 kha néng trir t6i da cla
céac hd diéu hoa khoang 20 triéu m® (khéng tinh hd viing dét
ndéng nghiép). Trong trwdng hop nhw vay, cac hd didu hoa dé
xuét phai két hop véi gidi phap k§ thuat bom tiéu thi mai dat
hiéu qua chdng ngap ung.

Tuy theo chirc nang, vi tri xay dwng, két ciu hd didu hoa
c6 thé co 1 hodc ca 3 loai:

- Cbng diéu tiét (ctra van mot chiéu).

- Tram bom.

- bé bao (két hop duong giao théng, cady xanh xung
quanh hd).

Néu mot sbé tinh toan co ban trén day chi véi muc dich
lam r& méi quan hé trong tinh toan kha nang diéu tiét ctia hd
didu hoa dé thiét 1ap quy trinh quan Iy phu hop véi tirng loai
hé théng thoat nwéc (ma khong chu trong viéc tinh toan &
bai viét nay).

2.2. Thuc trang vé quéan ly

Viéc quan ly cac hé didu hoa trong dé thi phu thudc vao
diéu kién cu thé clia ting do thi. Thuc t& cho thdy quy trinh
quan ly, co ciu td chirc quan ly cac hd nay ciing thay dbi theo
tirng thei ky phat trién cla do thi.

E)len hinh nhw viéc quan ly hd & Ha Noi, sw phan cong,
phan cép quan ly thay déi qua nhleu thoi ky tuy thudc vao
quy md clia hd va cac quy dinh vé& chirc nang cta hé (chtre
n&ng didu hda nwéc mwa, cdnh quan, nudi trong thay san...).
Quan ly hd dé thj 1a yéu ciu da dwoc thanh phd Ha Noi xac
dinh trong nhiéu van ban va tr nhiéu ndm nay. Nam 1995, Ha
Noi da co diéu 1é quan ly khdng gian xanh - mét nwéc. Gan
day la cac quyét dinh nhw: Quyét dinh s6 1495/QD-UBND
ngay 18/3/2014 v& quy hoach hé théng cay xanh, cdng vién,
vuon hoa, hd Thanh phd. Quyét dinh sé 70/2014/QD-UBND
ngay 12/9/2014 vé Quy ché quan ly quy hoach, kién tric
chung thanh phé. Luat Thi d6 sb 25/2012/QH13 ciing da cd
quy dinh khu vwe dwoc tap trung ngudn lwc dé bao ton, phat
huy gia tri, trong dé cé van d& lién quan dén hd nwdc Ha Nai.

Hién nay, méi hd thwdng cé 3 don vi quan ly chinh: Céng
ty cAp thoat nuwdc quan ly nwéc hd va long hd, Cong ty cong
vién cay xanh quan ly cay xanh & hanh lang b&, Cong ty moi
trwdng dd thi chiu trach nhiém vé vé sinh xung quanh bo.
Cac cong ty nay lam viéc qua hop ddng giao nhiém vu cia
S& Xay dwng, quan hodc phwong triee thude tuy theo phan
cAp quan ly ctia mdi hd. Chua ké dén vai tro clia cac phuong,
quan noi cé hd nwéc trén dia ban va vai trd cia cac S&, Ban,
Nganh khac cta thanh phé. T thuc trang quan ly cho thay
mét sb ton tai:

- Heé théng td chirc quan ly khong thdng nhét, con chdng
chéo.

- Viéc thi hanh van ban quy pham phap luat vé vé sinh
moi tredng, cdnh quan do thi, thoat nwéc dd thi chwa nghiém
ngat, chwa thyc hién thuwdng xuyén.

- Viéc khai thac, st dung hd thiéu sy phdi hgp da nganh,
thiéu quan ly theo mot dau méi, trong d6 cé giam sat bién ddi
dién tich, khéi lwong, chat lwong nudc hd, dic biét la sy suy
gidm vé kha ning diéu tiét nwéc muwa clia hd trong hé théng
thoat nwéc clia do thi.

Hé théng hd dé thi 1a nhirng hé sinh thai thwc hién dong
thoi nhiéu chirc néng khac nhau, cho nén cong tac quan Iy
hd doi hdi sy tham gia cGa nhidu ban, nganh nhadm dam bao
kha nang quan ly t&t nhat cac chirc nang da muc tiéu cla
hd. Tuy nhién, chinh tinh da nganh trong céng tac quan Iy
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Hinh 2. Hinh anh H6 Tay va ho Tric Bach (Ha Noi)

hd dan t&i sw chdng chéo trong qué trinh quan ly, viéc phan
bd chire nang, nhiém vu va trach nhiém gilra cac bén co lién
quan chwa dwoc rd rang gay ra nhiéu khé khan trong céng
tac quan ly hd db thi hién nay.
3. Giai phap

T thue trang quan ly trén day cho thay khia canh quan ly
hd lién quan dén viéc diéu hoa thoat nwéc, chéng ngap ung
cho d6 thj chwa cé cac quy dinh ré rang. Nghi dinh 80/2014/
ND-CP ngay 06 thang 8 ndm 2014 cla Chinh phi vé thoat
nwéc va xt ly nwéce thai tai dieu 6 co quy dinh vé Quan ly cao
dd co lien quan dén thoat nwéc nhu sau:

1. Quan ly cao dd nén db thi

a) Cao do nén do thi duoc xac dinh trong do an quy
hoach xay dung theo hé cao dd chudn québc gia phal béo

dam yéu cau tiéu thoat nwdc mua, nwéc thai va duwoc cip cd
thdm quyén phé duyét;

b) Co quan quan ly vé quy hoach xay dwng theo phan
cép co trach nhiém quan ly va cung cap cac thong tin vé& cao
dd nén dd thj cho cac td chire, ca nhan c6 nhu cau;

c) Céc tb chilrc, ca nhan va ho gia dinh dau tw xay dwng
cong trinh phai tuan thi cao dd nén dé thj da dwoc cung cap;

d) Co quan cé thdm quyé&n tham dinh thiét ké& co s&, cap
phép xay dwng c6 trach nhiém kiém tra sy phu hop gitva cao
do thiét ké cong trinh xay dwng va cao dd nén db thi.

2. Quan ly cao do clia hé thdng thoat nwéc:

Pon vi thoat nwde cé trach nhiém

a) Xac dinh va quan ly cao dd mwc nwéc cac hd didu hoa,
kénh mwong thoat nwéc nhdm bao dam téi da kha nang tiéu
thoat, diéu hoa nwéc mwa, chdng ing ngap va bao vé mai
trwong;

b) Quan ly cao d6 cac tuyén cdng chinh va cbng thu gom
nwéce thai, nwdc mua;

c) Cung cap cao dd clia hé thong thoat nwdc cho cac td
chirc, ca nhan co yéu cau.

3. Cac co quan, don vi dwgc giao quan ly cac song, ho,
kénh mwong ¢ lién quan dén viéc thoat nwéc dd thi cé trach
nhiém phéi hop voi don vi thoat nudc trong viéc bao dam
yéu cau ve thoat nwée, chong ngép ung do thi.

Nhw vay, giai phap quan Iy hd didu hoa trong tdng thé
hé théng thoat nwéc d6 thi cAn nhét hién nay la phai cu thé

héa diéu luat nay vao quy ché quan ly hd dé thi. Van dé quan
trong can dé cap & day la méi lién hé gitra 2 yéu té duoc néu
trong Nghi dinh la quan ly cao d& nén dé thi va quan ly cao do
cta hé thdng thoat nuwéc. VAn dé nay chwa thay cé do thi nao
dwa vao van ban quan ly hd diéu hoa hién nay.

C6 rat nhidu y kién clia cac chuyén gia d& xuét giai phap
quan ly hé d6 thi. Nhwng muc tiéu quan ly phai hai hoa cac
chirc nang clia hd, khéng thién vé chirc nang nao ca (hay loi
ich cGia bén nao ca). Bé 1a diéu kho, vi cac diéu kién cho cac
chtrc nang ctia hd c6 khi trai ngugc nhau. Ching han, dé
didu tiét tét lvu lwong nwdc mwa, muwe nwéc trong hd dwoc
khéng ché & mirc quy dinh (theo tinh toan), nhung véi muc
dich cadnh quan, méi trwong... mwe nwdc hd phai day. Co
chuyén gia d& nghi thanh lap Ban Quan ly mé&t nwéc (bao
gdm soéng, hd) trwc thudbc UBND thanh phd véi cac chire
nang, nhiém vu cu thé. Bén canh nhitng d& xuit mang tinh
bao tdn hd d6 thi, quan ly khai thac cac yéu t6 diéu hoa thoat
nwéc, yéu té kién trdc, canh quan, mai trwéng, van hoa ...
con cé nhivng d& xuét mang tinh thoi sw nhw bao tdn hd d6
thi thng phd véi bién déi khi hau....

Mot y kién ma theo tdi can tham khao dé& ap dung cho
tirng trwérng hop cu thé dbi véi cac chire nang clia hd va phu
hop v&i chirc ndng quan ly cGa chinh quyén d6 thi. D6 1a cac
khuyén nghi: [2]

1. V& thye thi, ban hanh cac van ban quy pham phap luat

- Tang cwong thwe thi phap luat. Ban hanh quy ché vé
quy hoach, thiét ké, xay dwng, van hanh, bdo tri hd. D&c biét
hoan thién tiéu chi v& hd dé thj va thuc hién, danh gia hd
dé thi theo tiéu chi, chudn mwc cac chrc ndng ma hé dam
nhiém.

- Can co nhitng giai phap mang tinh ddng bd, két hop
gitra ky thuat, quan ly, tai chinh va co ché minh bach, tang
cuwong sy tham gia clia cac bén cho viéc quy hoach va quan
Iy hd do thi.

- Lam rd rang tinh s& hiru déi véi hd, déc biét I gia tang
tinh s& hitu chung clia cdng ddng; can xac dinh ré chi thé
c6 trach nhiém chung v&i quy hoach va quan ly hd va co ché
phoi hop v&i cac bén lién quan. Cac quyét dinh lién quan dén
hd can phai dwoc giai quyét & cap hanh chinh cao hon hai
hoa véi s tham gia ctia cong ddng.

2. V& quy hoach xay dwng va ky thuat, quan ly, van hanh
- Ldng ghép cac quy hoach va xay dwng mang lwdi quan
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ly hd trong quy hoach dé thi néi chung va quy hoach hé théng
thoat nwéc db thi noi riéng.

- Gidm thai va gidm 6 nhiém (ng&n chan tai ngudn thai);
c6 gidi phap xt ly nwéc mua cuc bd va cac ngudn thai véi
tirng ho, dic biét tlr cac con dwong va khu dan cw xung
quanh hb.

- Két hop cac gidi phap mang tinh coéng trinh, dac biét dat
hd trong téng thé cac didu kién sinh thai va canh quan xung
quanh hd va sat hd; cac bién phap cing héa nhw dung bé
tdng can dwoc can nhic can than.

- Bao vé hé sinh thai ho; tdng cwdng chirc nang gilr nwéc
va diéu tiét nwéc cla hod.

- Quan ly va tai chinh: phan dinh rd trach nhiém quan ly
hd; str dung cac cong cu tai chinh trong quan Iy hd.

3. V& tang cudng suw tham gia cta cong dong trong moi
budc tr quy hoach, xay dwng, quan ly van hanh

- Tao didu kién cho cac bén tham gia, bao gdbm nguwdi dan
va cac t6 chirc lién quan: xay dwng mét co' ché khung ré rang
cho s tham gia clia cong ddng/cac bén lién quan va ap dung
nguyén tac “ngudi st dung phai chi tra”.

- Cai cach co ché tai chinh dé tao thuan lgi cho viéc
nghién ctvu khoa hoc va sw tham gia cGa cong déng.

- Tang cwéong hop tac qubc té va trao ddi kinh nghiém vé
quy hoach va quan ly hd dé thi.

4. Két luan

Quan ly hd dé thj cho muc dich thoat nwéc, chbng ngap
Gng d6 thi can phai dwoc nghién cu 16ng ghép trong cac
chtrc nang khac ctia hd. Chi cé gidi phap tdng thé méi dam
bao cho hd tén tai va bén virng trong co clu td chirc khéng
gian d6 thi. Khéng cé gidi phap riéng biét, nhwng trong giai
phap tbéng thé& phai cé cac giai phap cu thé cho hd v&i muc
dich didu hoa thoat nwéc trong hé thdng thoat nwéc @b thi.
D6 1a ndi dung ma tac gid bai viét nay mong muén di sau
nghién ctru dé& phuc vy cho cdng tac chuyén mén ctia minh./.
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Phan tich cau triic cau don mérdéng, cau ghép, cau phiic
trong cac van ban tiéng Phap chuyén nganh kién triic - xay dung,
dap ung viéc doc hiéu va dich thuat tirtiéng Phap sang tiéng Viét

Analysis of the sentence structures with extended simple, compound and complex sentences in
specialized texts in the field of architecture and construction, aiming to reading comprehension
and translation from French to Viethamese

Tom tat

Khi doc cac van ban chuyén nganh kién tric - xay
dung bang tiéng Phap, ngudi doc thung dé bi lac
16i va mo ho vé y nghia van ban do gap phai cac
cau van dai, tham chi ca doan van chi c6 mét cau.
Biét cach phan tich cau tric cdc cdu don mé rong,
cau ghép va cau phiicla mét trong nhiing bi quyét
gitp doc hiéu nhanh va dich ding van ban chuyén
nganh tu tiéng Phap sang tiéng Viét, giai quyét
van dé gay "dau dau" nguoi doc.

Tir khéa: cdu triic cdu, phan tich cdu tric cu, cdu don,
cdu ghép, cdu phtic, van bdn chuyén nganh tiéng Phdp,
dich thudt vin bdn chuyén nganh kién triic - xdy dung

Abstract

The reader is easily lost in a sentence too long, even

one sentence by a paragraph, and inevitably falls into

a confusion of the meaning of that specialized text in
the field of architecture and construction in French. The
analysis of the structures of extended simple, compound
and complex sentences is one of the know-hows to a
rapid reading comprehension and a good translation
from French to Vietnamese, solving the “headache”.

Key words: sentence structure, analysis of the sentence
structure, extended simple sentence, compound sentence,
complex sentence, specialized text in French, translation
of the specialized text in the field of architecture and
construction
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Tran Ngoc Mai

1. Dat van dé

Khi tiép can kién thirc khoa hoc ki thuat c6 ngudn gbc 1a sach nwdc ngoai
thi tré ngai 16n nhat ndm & cac ki ndng doc hidu va dich. Trong qua trinh doc -
dich cac tai liéu chuyén nganh kién tric - xay dwng béng tiéng Phap, viéc gép
phai nhirng cau dai tlr 3 dén 6 dong la kha phd bién. Cau dai v&i qua nhidu
ménh dé trong nhivng méi quan hé phu thudc va bé sung nghia Ian nhau khién
ngudi doc khé nhan biét dwoc cac thanh phan chd ngi, vi ngl, lam mat di
sw mach lac v& cti phap, dan t&i sy hiéu sai, hiéu 1dm hodc khéng hiéu trong
ngén ngi¥ ngudn (tiéng Phap), nhiéu khi dem lai mét sa&n pham dich thuat 18
trong ngdn ngl dich (tiéng Viét).

Bén canh viéc st dung truc tiép ngdn ngi hoc xa héi dbi véi cac dién dat
théng thweng thi nhitng van d& hoc thuat mang tinh chuyén nganh lai can
dwoc gidi quyét dya trén co s& chuyén mén cida Iinh viec khoa hoc ki thuat
dé. Sw khé khan nay mét phan dén tir cac thuat ngir béi vi cac tir ngiy biéu
dat khai niém chuy&n mén thudc linh vwe khoa hoc ki thuat khéng chi bao gdm
nhirng tir da Viét hda va chwa dwoc Viét hda, tham chi ca nhirng khai niém
chwa c6 trong ngén ngi tiéng Viét. Tuy nhién, tré ngai rat Ién dbi vai viéc doc
hiéu noi dung la do cAutriic cau trong cac van ban khoa hoc ki thuat kha phirc
tap trong khi thong tin lai mang dac tinh da nghia. Van ban khoa hoc ki thuat
c6 nét dac thu 1a ddi hdi phai "nén" nhiéu khai niém, dinh nghia, thién v& mo ta
va dién giai. Chinh vi thé, vén ban khoa hoc thuwdng duoc viét bang cac cau
dai, cau phurc, khién ngwdi doc gap khé khan nhiéu hon trong viéc phan tich
cu phap, tr viéc xac dinh cac thanh phan cau dé phan dinh ngi¥ nghia dén tim
thong tin chinh, phu trong céau.

2. NG6i dung

Xét vé& hinh thirc thi cu tric nglr phap va cAu trdc cau tiéng Phap trong
van ban khoa hoc ki thuat twong déng véi cau triic ngdn ngir phd dung. Tiéng
Phap la ngdn ngir kha chat ché v& mé&t ngir phap, tuy khé hoc nhwng lai 1a
mot loi thé gilip ngudi hoc dé& nhan biét cAu tric cau trong cac van ban khoa
hoc ki thuat. Ta cling xem xét mét s6 quy luat trong cach tao 1ap cAu tric cau
duoi day.
1. Céu don mé rong

Vidu 1:

La maison d'aujourd’hui se compose de plusieurs piéces aux fonctions
bien précises. [Collectif. Construire ou rénover sa maison. Denoél. 2002]

(Nha ctra thoi nay cé nhiéu phong éc véi nhiing chire ndng cu thé)

Day la mét cau don mé rong & dang thirc don gidn, dwa trén cau don hat
nhan, tlrc la cau cd mét két cau chu - vi: La maison/ se compose de plusieurs
piéces (ngdi nha cé nhiéu phong). D& nh&n manh va ting lwong théng tin, cé
th& mé rong danh tir thanh cum danh tl: "maison” => "maison d'aujourd'hui",
"pieces" => "pieces aux fonctions bien précises", trong dé xuat hién ca cau
tric mao tir xac dinh két hop "aux”, cac tinh tir "bien, précises”.

Vidu 2:

Le réle de votre architecte est avant tout de vous écouter; a partir de
vos besoins, de vos godts, de votre mode de vie, de I'évolution possible de
votre famille, I'architecte vous aide a définir votre projet: dispositions des
lieux, utilisation judicieuse des surfaces, organisation des volumes intérieurs,
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aspect extérieur... [Association nationale pour l'information
sur le logement et I'Ordre des architectes. Un architecte:
pourquoi? 2015].

Cau dau tién l1a moét cau don mé rong tir cau hat nhan
"l'architecte/ vous écoute” (kién tric sw lang nghe ban), c6
thé dwa theo thanh phan va chirc nang ngir phap dé tach
cau nhw sau:

(Vai tro/ cta kién trac sw cia ban/ trén hét la /ldng nghe
ban)

Le réle/de votre architecte/est avant tout de/vous écouter;

V (déng tir) bd ng»
di kém trang tw

C bd ngi¥ ctia C

= cum déng tw

Xét ménh dé tiép theo:

a partir de vos besoins, de vos godts, de votre mode de
vie, de I'évolution possible de votre famille, I'architecte vous
aide a définir votre projet: dispositions des lieux, utilisation
judicieuse des surfaces, organisation des volumes intérieurs,
aspect extérieur. (ttr nhu cau, sé thich, 16i séng, qua trinh
phét trién néu co clia gia dinh ban, kién tric sw gitp ban lap
ban thiét ké: bd tri cac vi tri, str dung xac déng céc phén dién
tich, té chirc nhiing hinh khéi néi thét, ngoai that)

Day 1a mot cau don vi chi c6 mot két cu chd ngiy - vi
nglr (déng tr) la "I'architecte/ vous aide a définir votre projet”
(kién trac sw gitp ban I1ap ban thiét ké), nhwng cac by phan
trong cau, dac biét la cac danh tir da dwgc mé rong duwéi
dang cac cum danh tlr, lam cho cau tré nén dai va kho hiéu
dbi voi ngudi doc. Néu tach cau theo thanh phan tir loai va
chirc nang nglr phap, ta dwgc nhw dwdi day:

a partir

- de vos besoins,

- de vos godts,

- de votre mode de vie,

- de I'évolution possible de votre famille,

l'architecte/ vous aide a/ définir votre projet:

- dispositions des lieux,

- utilisation judicieuse des surfaces,

- organisation des volumes intérieurs,
- aspect extérieur...

Cac cum danh ttr co thé 1a:

- Hai danh tir dwgrc ghép véi nhau: mode de vie, évolution
de famille, disposition des lieux, utilisation des surfaces,
organisation des volumes

- Danh t&r két hop véi tinh tir s& hiru: vos besoins, vos
golts, votre mode de vie, votre famille

- Tinh t& tinh ngr bé nghia cho danh t: évolution
possible, utilisation judicieuse

Vidu 3:

Vaste parallélépipede aux structures apparentes en acier,
le batiment - d'une surface totale de plus de 100.000m? -
comporte 8 étages dont 5 en superstructure. [8]. (M6t hinh
hdp chir nhat khong 16 v&i nhiéu phan két cau 16 thién, cbng
trinh - trén mot khoéng dién tich hon 100.000m? - gém 8
tang, trong dé cé 5 tang ndi trén mét dat).

(ng dung cach phan tich cau don mé réng, cé thé dé&
dang nhan thdy cAu tric chi-vi can ban cta cau trén 13 "le
bétiment/ comporte 8 étages” (céng trinh c6 8 tang). Toan

bd nhirng tr dwoc mé rong khac trong cau déu mang chire
nang giai thich hoac lam ré thong tin cho coéng trinh dwoc
miéu ta:

- vaste parallélépipéde (mét khéi hinh hép chik nhéat
khéng 16) => hinh dang

- aux structures apparentes en acier (két cau 16 thién) =>
két cAu (ngoai thét)

- d'une surface totale de plus de 100 000m2 (trén dién
tich khodng hon 1000.000 m?) => dién tich (mét bang)

- dont 5 en superstructure (trong dé cé 5 tdng néi trén mat
d4t) => chiéu cao

Loai cau don mé& rong nay rat thweng gép trong cac van
ban khoa hoc, ma mrc dd phirc tap chd yéu do nhu cau
han ché st dung qua nhidu déng tir khién cau bi ruom ra
va/ hodc véi muc dich liét ké rat dic trwng cla cac linh vgc
chuyén nganh. Nguwdi hoc, ngudi doc thwdng nham 1an dang
cau nay voi cau ghép.

Chinh vi m&c d6 phtrc tap va dai dong clia nhirng cau
don, nén cac nha khoa hoc da str dung triét dé cau ghép va
cau phtrc trong van ban khoa hoc. Cac dang cau nay la mot
trong nhitng d&c thu gay khé nhat dbi véi ngwdi hoc tiéng
Phap.

2. Cau ghép

Cau ghép la cau dwoc tao thanh tir hai két cAu cha-vi
doc lap tré 1én, nghia 1a cé nhidu dong tir dwoc chia. Cé ba
loai cau ghép, dé 1a cac ménh dé& doc lap dwoc sap xép theo
hinh thirc két hop, k& nhau, tinh lvoc. Ching cé quan hé véi
nhau vé mét 16-gich. Trong ngi phap thwérng goi 1a cau ghép
dang lap [6].

a) Cau ghép déng lap cé ménh dé k& nhau: Hai ménh dé
binh dang v& mat ngir phap, gitra hai ménh d& cé st dung
cacdau (,) (;) (). Cac dau cau lai mang gié tri lién két ndi ham
gitra cac ménh dé.

Vidu4:

Un long escalier (ou "chenille") assure la distribution
générale du public dans le bétiment, des passerelles
couvertes menent a chacun des espaces [8].

(M6t céu thang dai (hay "thang cudn") ddm bao sw phan
b chung cho céng chiing trong céng trinh, céc nha cdu nhé
¢6 méi che dan t6i ting khéng gian khéc nhau)

Day la dang cau ghép dé hiéu nhét trong tiéng Phap bdi
cac ménh dé c6 cAu tric chd-vi ré rang, doc lap vé mét ngiy
phap, dwoc dat k& nhau, phan dinh bang mét dau (,).

b) Cau ghép déng lap cé ménh d& két hop: Hai ménh dé&
binh ddng v& mét ngl¥ phap, gitva hai ménh d& cé st dung
lién tir mais (nhwng), mais aussi (nhwng cling, ma con), ou
(ho&c), donc (vay nén), or (hay), car (b&i vi), et (va), ni (cling
khéng). Nhirng tir néi dam bao s lién két gitra cac ménh dé
trong mét méi quan hé nao dé:

mais: miéu ta sw déi lap

mais aussi: di&n dat y thém niva, ¢ gia tri bd sung va
nhan manh

ou: dién ta tinh chat nuwéc ddi, phai lwa chon

donc: biéu dat hé qua

or: thé hién 1ap luan hay quan diém méi c6 gia tri

car: trinh bay nguyén nhan, giai thich chinh kién

et: dién dat sw thém vao

ni: dién dat sw thém vao nhwng dung trong cau phi dinh
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Vidu5:

Votre architecte est une personne de dialogue mais c’est
aussi une personne de mesure: il vous propose un projet
compatible avec vos moyens financiers [8]. (Kién tric sw cla
ban la nguwaoi dbi thoai nhung ciing la nguwoi dem dén giai
phap: anh ta dé xuat ban thiét ké phu hop véi phurong tién tai
chinh caa ban)

Cau trén gdbm 3 ménh dé doc lap cé gia tri twong dwong
la:

Ménh dé 1: Votre architecte est une personne de dialogue.

Ménh dé 2: C’est aussi une personne de mesure.

Ménh d& 3: Il vous propose un projet compatible avec vos
moyens financiers.

Vidu6:

On évitera néanmoins de prévoir "trop grand" car les
enfants grandissent, se marient, quittent la maison familiale
[8]. (Tuy nhién, ngwoi ta tranh dw kién "qua réng" béi vi bon
tré réi sé 1on lén, két hon, roi xa ngdi nha cda gia dinh)

Cau ghép nay duoc két hop y mang tinh giai thich bang
cach st dung ti "car”. Ménh dé 2 thuyc chét [a mét cau ghép
k& nhau cuing chung chl ng, néu tach ra co thé thanh 3 cau
don:

1. les enfants grandissent,

2. les enfants se marient,

3. les enfants quittent la maison familiale.

c) Cau ghép dang lap c6 ménh dé tinh luvgc

Vidu7:

Ce parti architectural permet de dégager complétement
les espaces intérieurs, vastes plateaux de 7.500 m2 chacun,
sans pilier ni mur porteur, aménageables et transformables
selon les besoins [8]. (Phan kién tric nay cho phép gidi
phéng toan bo cac khéng gian bén trong, cac mét bang réng
7.500m2 méi san, khéng cét tru ciing khéng tuong chiu luc,
c6 thé quy hoach va thay déi duoc tily theo moi nhu céu).

Thoat nhin twéng nhw chi cé6 mét két cdu cha-vi:

Ce parti architectural //permet de dégager complétement
les espaces...

C \Y,

Tuy nhién, cau dwoc ciu tao tir nhiéu thanh phan ngi
phéap khac nhw 1a bb ngir, tinh tir, thudc tir, dai tlr khdng xac
dinh vaste, chacun, cu tric sans... ni dé tranh nhéc lai cung
mot déng tir cho vé sau, cac tinh tir d&c biét cé hau tb -able
bidu dat y nghia viva mang thudc tinh ctia déng tiv, vira c6
nghia 13 c6 thé thwc hién dwoc. Noi cach khac, day 1a cau
ghép dang tinh luvoc thanh phan cau.

Trong ménh dé 2 "vastes plateaux de 7.500 m2 chacun,
sans pilier ni mur porteur, aménageables et transformables
selon les besoins”", c6 th& nhan thdy 3 ménh dé& dwoc Idng
ghép vé&i nhau, tac gia da lwoc di vi nglr ma ngudi doc van
hiéu dwoc théng tin:

- Chacun des vastes plateaux mesure de 7.500 m?.

(M3i mét mat bang san cuc réng cé dién tich l1a 7.500m?)

- Il n'a pas de pilier, ni mur porteur.

(M4t bdng d6 khéng cé cot tru, ciing khéng cé tuong chiu
lwc)

- lls sont aménageables et transformables selon les
besoins.

(Chiing c6 thé duwoc quy hoach va thay déi tuy theo moi
nhu céu)

Pay 1a mét trong nhitng cach d& mé rong danh tiy rat
hiéu qua khi viét van ban. Loai cau nay twong déi kho dbi voi
nguwdi doc va ngwdi hoc tiéng Phap, bdi cau vira khéd & ciu
trac, vira khé & cach st dung tr ngir hét strc c6 dong nhwng
lai chira dwng nhiéu théng tin.

3. Céu phure

Cau phtrc |a cau cé tir hai két cu cha-vi trd 1én, trong
dé c6 mot ménh dé chinh va mot hodc nhiéu ménh dé phuy,
nghia 13 théng tin trong cac ménh d& déu khong thé thiéu
dwoc, ching phai dwoc ghép véi nhau thi méi cé thé hiéu
day da ndi dung théng tin. C6 hai loai ménh dé phu 1a ménh
dé& quan hé va ménh dé lién két [6].

a) Loai cau phtrc hay bi nham vé&i cau don la nhirng cau
¢6 nhiéu vi ngir (ddng tlr) nhwng cing chung mét chd ngie,
vi du nhuw sau:

Vidu 8:

1l/ organise I'espace en fonction de vos golts et de vos

C V1
besoins et/ joue des contraintes pour vous offrir une plus

V2 V3
grande personnalisation [8].

(Anh &y t6 chirc khéng gian tiy theo nhitng sé thich, nhu
cdu cla ban va vuot qua nhitng rang budc dé mang lai cho
ban nét cé tinh néi bat nhét)

C6 thé tach cau trén thanh 3 cau don:

- Il/ organise I'espace en fonction de vos godts et de vos
besoins.

- Il / joue des contraintes.
- Il/ vous offre une plus grande personnalisation.

b) Cau phirc quan hé phu thudéc nhau va duoc ndi véi
nhau béng quan hé tr.

Vidu 9:

L'architecte représente le volume architecturale selon
une décomposition en plans qui le contiennent et le divisent
[8]. (Kién truc sw thé hién hinh khoi kién tric theo cach phén
chia thanh nhiéu mat bang, cdc mat bang nay chira dung va
phén chia hinh khoi dé).

Cau ghép quan hé kiéu nay rat dién hinh trong van ban
tieng Phap va dwoc sir dung kha thwong xuyén trong cac
van ban chuyén nganh kién tric - xay dwng. Mét s cac dai
tlr quan hé don hay s dung trong cau ghép la: qui, que,
dont, ou.

Cau ghép trong vi du trén néu dwoc tach 1am hai cau don
sé tr& nén rat dé hidu:

- Il représente le volume architecturale selon une
décomposition en plans.

- Ces plans le contiennent et le divisent.

Vidu 10:

Tr& lai véi vi du 2, cau sé tré nén phirc tap hon khi thém
mot ménh dé phu nhuw sau:

Un long escalier (ou "chenille") assure la distribution
générale du public dans le batiment, des passerelles couvertes
menent a chacun des espaces, qui communiquent entre
eux par des escaliers mécaniques intérieures [8]. (M6t
cau thang (hay "thang cuén") dai dam bdo sw phan bé chung
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vé mét dé céng chiing trong céng trinh, cac nha cau nhé cé
mai che dén t6i tirng khéng gian khéc nhau trong céng trinh,
ma ching (céc khéng gian nay) duoc ndi véi nhau bang cac
thang cuén noi bé).

Dai tir quan hé "qui", dong vai trd lam chi nglr cia ménh
dé phu va thay thé cho danh ti dirng trwé'c né véi chire nang
la bd ngir trong ménh d& chinh. Hién twong ngtr phap nay
khong ton tai twong dwong trong tiéng Viét nén nguoi hoc
d& ltng tang khi gap phai. Ménh dé& phu sau "qui” cé gia tri
mé réng nghia cho danh ttr [7]. Lic nay cau vén & cau ghép
dang lap (tai vi du 2) da tr& thanh cau phirc chinh-phu.

Vidu 11:

L’Architecture est comme une grande sculpture évidée,
a l'intérieure de laquelle 'homme pénétre, marche, vit [8].
(Kién tric gibng nhuw mét tac phdm diéu khac khéng 16, bén
trong d6 con ngudi ra vao, di lai va sinh séng).

Khi doc t&i cau ghép nay, da phan sinh vién khéi k§ thuat
d&u cam thay rét phirc tap va nan gidi vi khéng ndm virng
nglr phap dbi v&i cach st dung dai tir quan hé kép laquelle.
Bén canh cac dai tr quan hé don nhw qui, que, dont, ou
thi con co6 céac dai tr quan hé kép lequel, laquelle, lesquels,
lesquelles |a nhirng dai tlr ludn c6 tién ngir. C6 thé hiéu cau
trén rat d& dang néu phan tich duwoc ciu tric clia cau ghép
nay dé biét "laquelle” thay thé cho danh ti gibng cai da noi
& vé trén va tranh nhéc lai rwdm ra & vé sau la "la grande
sculpture”, cu thé nhu sau:

a l'intérieure de laquelle 'homme pénetre, marche, vit

= a l'intérieure de la grande sculpture '’homme pénétre,
marche, vit.

c) Cau phtrc c6 cac ménh d& phu mang thudc tinh bd ngty
va lien két, ding sau cac tir lién két van ban que, a ce que,
de ce que.

Vidu12:

Qui veut s’initier a I'étude de I'architecture doit comprendre
d’abord qu’un plan peut étre beau sur le papier, que les
fagades peuvent sembler étudiées par I'équilibre des pleins
et des vides, des creux et des saillies, que le volume externe
méme peut étre trés bien proportionné, et que malgré tout,
le résultat peut constituer une architecture exécrable... [8].

(Ai mudn khéi déu nghién ctru vé kién trac thi trudce tién
phai hiéu rang mét mat bang cé thé dep trén trang giay, rang
céc mat dirng xem ra chdc hdn da duwoc nghién ciru vé tinh
cén béng gitra cac yéu t6 réng va déc, gitra d6 séu va do néi,
réng hinh khéi bén ngoai tham chi cé thé réat ty 16, va méc du
da du day tat ca nhung két qué cé thé vén tao ra mét kién
tric xéu téi té...)

Phan tich cAu tric cGa cau ghép rat dai trén, ta c6: ménh
dé chinh dwoc dan bdi dai tir quan hé "qui”, sau ménh dé
chinh thi cé bon ménh dé phu thudéc dang bd nglr lién két,
dirng sau tir lién két "que”, mdi ménh dé& dwoc ciu tao tir mot
cum chu-vi riéng.

Qui // veut S’initier a I'étude de I'architecture doit

C1 V1.1 V142

comprendre d’abord

- qu’un plan/ peut étre beau sur le papier,

C; Va,
- que les facades /peuvent sembler étudiées par I'équilibre
CS V3
des pleins et des vides, des creux et des saillies,

- que le volume externe méme/ peut étre tres bien
C, V,
proportionné,
- et que malgré tout, le résultat / peut constituer une
Cs Vs

architecture exécrable...

3. Két luan

Nhw vay, doc hiéu va dich van ban chuyén nganh khoa
hoc khéng nhirng doi hdi phai ndm virng tlr vng khoa hoc
ki thuat, ma con phai dac biét chu trong kha nang phan tich
van ban mét cach hiéu qua nhat. D& dam bao tinh ddng nhéat
thong tin, hiéu ré va chuyén ngi cé chat lwong tiv tiéng Phap
sang tiéng Viét dbi véi cac van ban chuyén nganh kién trac -
xay dung thi cAn nh& mét sb quy tic phan tich cAu tric cau
sau day trong ca ngdn ngl¥ ngudn va ngdn ngir dich:

- T4t ca cac thanh phan cau vé mat théng tin la da nghia,
hodc chira dwng thdng tin chinh, hoac la théng tin phu, nhung
tat ca déu phu thudc vao ciu tric cau.

- Du la cau don m& réng, cau ghép hay cau phtrc thi
mudn hidu dwoc théng tin va y nghia toan van cla cau ciing
nhw cla van ban khoa hoc, phai luén xac dinh dwgc gidi han
hai thanh phan chinh trong cau la chi ngir va vi ngtr (d6ng
ttr). Khi da xac dinh dwoc hai thanh phan chinh clia cau thi
viéc tim hiéu cac thanh phan khac sé tré nén rd rang hon.

- D&c biét dbi véi cau ghép va cau phirc, can cha y tach ra
thanh nhiéu cau don dé& dé& phan tich thanh phan cau. Day la
cach phan doan cau dwa trén chlrc nang nglr phap va 16-gich
trong van ban khoa hoc ki thuat.

Néu nguoi hoc, nguoi doc tiéng Phap cé thé (ng dung
k§ nang phan tich cAu tric cau trong van ban tiéng Phap
chuyén nganh kién tric - xay dwng nhw néu trén thi viéc tiép
nhan kién thirc khoa hoc ki thuat sé tré nén nhanh hon, hiéu
qua hon va pha v& dwoc rao can ngdén ngilr 1au nay trong qua
trinh tiép nhan va trao dbi kién thirc chuyén moén./.
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Truong Pai hoc Kién triic Ha Noi dat
chuan kiém dinh chat lugng gido duc

Sang 27/02/2018, tai Trwéng Dai hoc Kién tric Ha Noi
long trong td chirc L& cong bd Quyét dinh va trao Gidy chirng
nhan ki&ém dinh chét lwong gido duc.

Tham dw budi 1&, vé& phia Bd Gido duc - Pao tao cé PGS.
TS. Mai Van Trinh - Cuc trudng Cuc Khao thi va Kiém dinh
chét lwong gido duc; TS. Lé My Phong - Trwdng Phong Kiém
dinh CLGD. V& phia Hiép Hoi cac Trwdng Pai hoc, Cao dang
Viét Nam va Trung tadm Kiém dinh CLGD c6 PGS.TS. Tran
Xuan Nhi - Pho Cha tich Hiép Hoi, nguyén Thir trwéng Bo
Gi4o duc - Pao tao; PGS.TS. Nguyén Phwong Nga - Giam
déc Trung tam Kiém dinh CLGD, Hiép Hoéi cac Trweng BH -
CD Viét Nam; Ong Nguyé&n Anh Tuén - Chanh V&n phong va
PGS.TS. Nguyén Van Uyén - Trung tdm Kiém dinh CLGD.

Dw budi 1& con co dai dién Vu Gido duc Pai hoc, Bd Gido
duc - Dao tao; dai dién cac don vi tric thudc Bo Xay dwng,
Van phong B9; cac Cuc, Vuy, Vién tric thudéc B9; dai dién
I&nh dao TW cac Hoi nghé nghiép, cac Hiép hdi; Dang dy
Khéi cac Trwdng Pai hoc va Cao ddng TP Ha Noi; Quan
Uy, UBND Quan Ha bong; PA 83 Cong an TP Ha Nbi; dai
dién cac Hoc vién, cac Trwdng Dai hoc, cac nha tai tro; dai
dién cac co quan théng tin truyén théng: Dai Truyén hinh
Viét Nam, Bai PTTH Ha Néi, cac co quan thdng tAn bao chi
nganh Xay dwng va dia phuong...

Vé phia Nha trwdng ¢ PGS.TS.KTS. Lé Quan - Bi thw
Dang ady, Hiéu trwdng Nha trweong; TS.KTS. Ngd Thi Kim
Dung - Phé Bi thw BDang ty, Phé Hiéu trwdng Nha trwong,
Chu tich Céng doan Trudng; cac thay cé trong Dang Gy, Ban
Giam hiéu, Hoi déng Trwdng, Hoi ddng tw danh gia Trudng
Pai hoc Kién tric Ha Noi; 1anh dao cac don vi, cac bd phan,
td chirc doan thé, cling dai dién cac can b, gidng vién, sinh
vién.

Phat biéu tai budi I&, PGS.TS.KTS. Lé Quan - Bi thw
Dang ly, Hiéu trwédng Nha trwong khdng dinh: “Dam bao
chéat lwong giao duc dao tao la mét trong nhirtng muc tiéu
thwerng xuyén, 1au dai, quyét dinh sw ton tai va phat trién cua
cac Trwong Pai hoc néi chung va Trwdng Dai hoc Kién truc
Ha Noi noi rieng. D& dam bao chét lwong gido duc va xay
dwng van héa, chat lwgng; trong nhiéu nam qua, Nha trudng
da c6 rat nhiéu cac bién phap, trong d6 co tw danh gia chéat
lwong theo hé théng cac van ban hwéng dan cliia Bd Gido
duc - Pao tao da dé ra. Théng qua qua trinh tw danh gia va
dang ky cac hé thdng kiém dinh, Nha trwdng da khéng dinh
I& mot co sé& gido duc dao tao cé uy tin, 1 cai ndi hang dau
trong dao tao Kién tric sw, K§ sw chuyén nganh cho Bo Xay
dwng va cho dat nuwéc...”

Viéc trao gidy chirng nhan kiém dinh chét lwong gido duc
I sw danh gia, cong nhan dbi véi co sé& vat chét, cong tac
quan ly, céng tac nghién clru, gidng day, hoc tap... cla déi
ngi gidng vién, sinh vién Trwdng Dai hoc Kién tric Ha Noi
dat chuan kiém dinh quéc gia. Day 1a két qua quan trong,
rat dang tw hao dbi véi Nha trudng, gidp Nha truéng dinh vi
duoc vi thé va thuwong hiéu, tiép tuc c6 nhirng cai tién, dau
tw phu hop phat trién 1én tm cao mai trong xu thé hoi nhap
Quéc té - PGS.TS.KTS. Lé Quan chia sé.

Theo PGS.TS. Nguyé&n Phuong Nga - Giam dbc Trung
tam Kiém dinh CLGD, Hiép Hai cac Truwdng PH - CD Viét
Nam: Trwdng Pai hoc Kién tric Ha Noi xac dinh dam bao,
nang cao chat lwgng gido duc vira 1a muc tiéu, vira 1a giai
phap chién lwgc. Nha trwdng ludn khang dinh cha trwong
dang dén cda Chinh phu va B6 Giao duc - Dao tao, lay kiém

dinh chét lwong 14 giai phap quan trong d& nang cao chét
lwong. Trong thoi gian qua, Nha trweng trién khai thuwe hién
cong tac kiém dinh chat lwgng véi mot sw nd lwc, quyét tam
ddi méi va thé hién tinh tw chd, tw chiu trach nhiém. Tap thé
can b, vién chirc Nha trvong dwéi sy chi dao quyét liét,
sang tao clia Ban Giam hiéu da hoan thanh tét nhiém vy,
dwoc Hoi ddng Kiém dinh chét lwong gido duc, Trung tam
Kiém dinh chat lwgng gido duc - Pai hoc Quéc gia Ha Noi
céng nhan va c&p Gidy chirng nhan dat chat lwgng gido duc
theo 10 tiéu chuan danh gia chat lwong gido duc cla Bo
Gi4o duc - Dao tao. Trén co s& khuyén nghi ctia Hoi ddng
Kiém dinh chét lwong gido duc, Trung tdm Kiém dinh chét
lwong gido duc, Nha trwéng da xay dwng Ké& hoach tbng thé
cai tién chat lwong.

Két qua kiém dinh chat lwgng Trweng Dai hoc Kién tric
Ha Néi da khang dinh vi thé, uy tin va chét lwong gido duc
cta Nha truong; khang dinh nd lwc, ¢b gang cla tap thé can
bo, vién chirc Nha trwdng trong bdi canh bién dong, nhiéu
kho kh&n, mai 6n dinh; gép phan nang cao nhan thic vé
cbng tac ddm bdo chét lwgng clia can bd, gidng vién cua
Nha trwdng va 1a don by quan trong gidp Nha trwong cai
tién, khdng ngirng nang cao chét lwong gido duc hwéng téi
tiéu chuan chét lwong khu vuc va Quéc té.

Phat bidu chiic mirng Trudng Dai hoc Kién tric Ha Nai,
PGS.TS. Mai V&n Trinh - Cuc trwéng Cuc Khao thi va Kiém
dinh chat lwgng giao duc, B4 Gido duc - Pao tao danh gia
cao nhitng nd lwc cla tap th& Nha trwdng trong thoi gian
qua, ddng thoi khdng dinh chirng nhan dat chuan kiém dinh
chét lwong co sé gido duc 1a méot ddu méc rat quan trong. Tw
d6, Nha trwdng can tiép tuc tw nhin nhan nhitng mat manh,
mat yéu cGa minh va c6 nhitng hoat déng dé tiép tuc cha
doéng nang cao chét lwong gido duc, nang cao vi thé, uy tin
ctia Nha trweéng & trong nwédc va Quéc té.

Tai bubi 1&, lanh dao Trung tam Kiém dinh chét lwong
gido duc d& trao Gidy chirng nhan Kiém dinh chét lwgng co
s& gido duc cho Ban giam hiéu Trwdng Dai hoc Kién truc
Ha Noi.

Qua qué trinh kiém dinh, thanh qua I&n nhat vuot qua tat
¢ cac con sb 1a mbi can bd giang vién, sinh vién Trudng da
nhan thirc ngay cang sau sic vai trd clia viéc khong ngirng
cai tién chat lwong gido duc trong Nha trwéng dé luén ludn
xrng dang véi truyén thdng hon nra thé ky xay dwng va
phat trién.

Trudng Pai hoc Kién tric Ha Noi cong bo
quyét dinh b6 nhiém chirc danh giao su,
pho giao sw nam 2017

Ngay 03/4/2018 tai Trwerng Pai hoc Kién tric Ha Noi da
di&n ra 1& cong bd Quyét dinh bd nhiém chirc danh Gido suw,
Pho Gido sw nam 2017 cho 11 nha gido. PGS.TS.KTS. Lé
Quan - Bi thw Dang Gy, Hiéu trwédng Nha trwdng chu tri budi
&.

Ngay 05/3/2018, Hoi ddng Chirc danh Gido sw nha nwéc
ban hanh Quyét dinh s 06/QD-HDCDGSNN céng nhan
dat tiéu chuan chirc danh Gido sw, Pho gido sw nam 2017.
Trwéorng Pai hoc Kién tric Ha Noi ¢é 10 nha gido dwoc cong
nhan dat chuin chirc danh Gido sw, Phé Gido sw dot nay
(trong d6 co6 01 Giao sw va 09 Phé Giao sw).

Phat biéu tai budi I& cong bd Quyét dinh b nhiém, PGS.
TS.KTS. Lé Quan - Bi thw Bang ay, Hiéu trwdng Nha trwdng
nh&n manh: Déi ngi GS va PGS la luc lwong quan trong
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trong dao tao va nghién ctru khoa hgc, la lyc lvgng virng
manh, ludn cé nhitng bwéc di vikng chac ddng hanh sy phat
trién Nha truong.

Chtrc danh GS, PGS khong chi la vinh dy, ty hao déi voi
ca nhan nha gido dwoc bd nhiém ma con Ia niém vinh dy
chung ctia Nha trwdng, 1a tAm gwong gidng day, nghién ciru
khoa hoc dé can bd, gidng vién Nha trudng hoc héi, phan
d4u. Lanh dao Nha trwdng bay té tin twdng cac Gido sw, Phé
Gido sw sé tiép tuc déng gép nhidu hon niva vao cong tac
giang day, nghién ctru khoa hoc.

Phat biéu lai budi 18, dai dién cac nha gido dwoc bd
nhiém chirc danh GS, PGS nam 2017 - Tan GS. Nguyén
Quéc Théng bay t6 niém vinh dw va tw hao khi dwoc Hoi
ddng chirc danh Gido sw Nha nuéc céng nhan dat tiéu
chudn chc danh Gido sw. Thay mét nhirng nha gido dwoc
bd nhiém lan nay, GS.TS.KTS. Nguyé&n Québc Théng guvi loi
cdm on sau s&c dén cac cép lanh dao B6 Xay dwng ciing
nhw lanh dao, can bd, giang vién trong toan Trwdng, nhirng
nguwdi ddng nghiép da ludn tao didu kién, giup d& dé cac nha
giao dat dwoc thanh qua ngay hédm nay va hra sé khdng
ngtrng hoc héi, phan dau, céng hién hon niva trong cong tac
nghién ctu khoa hoc va dao tao, tiép tuc diu dat, hd tro thé
hé tré, d&c biét 1a gép phan dao tao nén nhirng thé hé Kién
trac sw, Ky sw, Clr nhan du dire, da tai, vi mot nén khoa hoc
nwéc nha, xay dung dat nwéc Viet Nam ngay cang phat trién
toan dién...

HGi thao Kién tric bén virng - trinh dién
mo phong hiéu nang cong trinh cho thiét
ké truong hoc diéc va khiém thinh

Vé&i muc dich dem lai cho sinh vién, Kién tric sw, Ky sw
Viét Nam va CHLB Btrc 04 ngay trai nghiém lam viéc thyc té
vé (rng dung md phéng hiéu nang céng trinh & cac viing khi
hau khac nhau tai Viét Nam; ngay 27/3/2018, tai Trwdng Dai
hoc Kién tric Ha Noi d& dién ra Hoi thdo voi cha dé “Kién
trdc bén virng - Trinh dién mé phdng hiéu nang coéng trinh
cho thiét k& Truwdng hoc Piéc va Khiém thinh. Chia sé kinh
nghiém tir CHLB buc’.

Tham dw Ho6i thdo c6 GS. Volkmar Bleicher - Pai hoc
Khoa hoc Céng nghé ng dung (CHLB Burc); ba Tran Thi
Thu Phuong - Giam déc Doanh nghiép Xa hoi Bén virng, Dai
dién Mang lwéi Hiéu qua Nang lwgng Viét Nam.

Vé phia Trwong Dai hoc Kién trac Ha Noi c6 PGS.
TS.KTS. Lé Quan - Hiéu trwdng Nha treong; TS.KTS. Ngb
Thi Kim Dung - Pho Hiéu trwdng Nha treong.

Hoi thdo con cé sy tham gia clda 10 chuyén gia va sinh
vién dén tir DPai hoc Stuttgart Technology University of
Applied Sciences (HFT Stuttgart) cing mét sé nha khoa hoc,
gidng vién, sinh vién cta Trwong DH Kién tric Ha Noi.

Theo cac chuyén gia, ngay nay, van d& méi truéng, bién
ddi khi hau va tiét kiem ndng lwong dang la van dé toan
cau, thu hat sy quan tam, nghién ctru cla cac Chinh phda,
cac hoc gia, nha nghién ctru. Trong do, véi cac sb liéu da
chirng minh, nganh xay dwng la mét trong nhirng nganh gay
ra nhiéu tac déng tiéu cuc téi moi tru@ng. Nhirng khai niém
“Kién tric xanh”, “Kién tric bén virng”, “Kién trdc sinh thai”,
“Céng trinh xanh”, “Tiét kiém nang lwong”, “Nang luvong
xanh” dang ngay cang dwgc nhic dén nhiéu va tré nén phd
bién. Van dé dat ra cho cac Kién tric sw, Ky sw la thiét ké,
xay dwng va van hanh coéng trinh vai tién ich s dung tot
nhét va than thién véi moi treéng, st dung nang lwong tiét

kiém ma hiéu qua. Yéu cau doé ddi héi sy gép sirc, chung tay
cta nhiéu nganh, linh vuc khac nhau. Tu do g|a| phap mb
phéng nang lwong ra d&i nhw mét nhu cu tat yéu.

V@i muc tiéu nang cao nhan thirc, chia sé kinh nghiém
vé kién tric bén virng thong qua hoat ddng méd phéng nang
lwong cho coéng trinh thuc t& véi cac diéu kién khi hau khac
nhau & Viét Nam, Mang lwéi Hiéu qua Nang lwgng Viét Nam
phéi hop véi Truong PH Khoa hoc Céng nghé 'ng dung
Stuttgart (CHLB Burc), Trweng Pai hoc Kién tric Ha Nai va
Truwdng Dai hoc Xay dwng td chirc chwong trinh trao déi
kién thirc vé kién tric bén virng véi nhidu hoat dong bé ich.
Théng qua d6, ngwdi quan tam sé dwoc Idng nghe chia sé
kinh nghiém tlr cac Kién tric sw, K§ sw va cac chuyén gia
khi hdu céng trinh tir Trwdng Pai hoc Khoa hoc Céng nghé
(ng dung Stuttgart (CHLB Burc) ciing nhw béo cao két qua
ap dung mé phéng hiéu ndng coéng trinh cho Trwéng Diéc va
Khiém thinh.

Theo GS. Volkmar Bleicher - Bai hoc Khoa hoc Céng
nghé Ung dung, CHLB Burc: Chuwong trinh khéng chi mang
y nghta hoc thuat, trao déi vé& khoa hoc k§ thuat, ma hon thé,
thé hién sw quan tam cla xa hdi déi véi cong ddng ngudi
khuyét tat, giup ho tdng cweng kha nang tiép can trén moi
phwong dién. Hy vong, théng qua chwong trinh trao dbi lan
nay, cac sinh vién, hoc vién Viét Nam tiép can gan hon véi
kién thirc va céng nghé tién tién cta Purc trong linh vuc
xay dwng va doan gido sw, sinh vién cla Trwdng Dai hoc
Khoa hoc Céng nghé Png dung Stuttgart s& hiéu hon vé con
ngudi, cling nhw van héa, kién trac, khi hau Viét Nam, cung
xich lai gAn nhau dé lam dwoc nhivng viéc y nghia véi moi
trwéng, v&i cong ddng.

Ho6i thdo m& ra cac hwdng hoat dong nghién clru, trao
dbi khoa hoc cong nghé, hop tac, twong tac, dao tao... vé
kién truc xanh, kién tric théng minh va cong déng bén vung
trong twong lai.

Tiép va lam viéc v@i truong Pai hoc Kién
trac Paris Belleville, Phap

Sang 15/03/2018, Hiéu trwdng Trwdng Pai hoc Kién trac
Ha Noi da co bubdi tiép va lam viéc véi dai dién Trwong Dai
hoc Kién trac Paris Belleville, Cong hoa Phap. Cung di véi
doan cé ngai Emmanuel CERISE - Té chirc IMV (Dy an hop
tac Phat trién do thi Ha Noi - lle-de-France).

Trén tinh than clia cac théa thuan hop tac da ky két, 1anh
dao hai Trwérng cling ban thao chuong trinh lién két dao tao,
thic day chwong trinh lién két d3o tao cac chuyén nganh
Kién truc canh quan, Kién truc tién tién; trao déi gido trinh
gidng day, dd an; Trao dbi gidng vién, sinh vién théng qua
viéc td chlrc cac hoi thao khoa hoc, hoi nghi, seminar cling
nhu tao didu kién cho gidng vién, sinh vién hai bén c6 thé
sang giang day, hoc tap, nghién ciu khoa hoc tai Trwdng
déi tac.

Pai dién Trwong Pai hoc Kién truc Paris Belleville tin
twéng réng cac thda thuan dwoc ky két véi HAU sé mé ra
mét giai doan hop tac méi gilra hai bén. Trén tinh than quan
hé hivu nghi va hop tac truyén théng, hai bén sé tiép tuc co
céac budi 1am viéc tiép theo nham hién thuc héa cac ndi dung
da ban thao...

Hiéu trwdng Trwong Dai hoc Kién truc Ha Noi - PGS.
TS.KTS. Lé Quan cadm on sy gilp d&, hd tro ctia phia Cong
hoa Phap dbi véi sw phat trién gidao duc va dao tao cla Viét
Nam néi chung, ctia Trwéng Pai hoc Kién tric Ha Noi noi
riéng. Lanh dao Nha trwdng ciing bay té hy vong qua bubi
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gap g& 14n nay sé thic ddy manh mé cac chuong trinh hop
tac gitva Trwdng Pai hoc Kién tric Ha Noi véi Dai hoc Kién
trac Paris Belleville; sém di dén viéc ky két théa thuan hop
tac, trién khai cac hwéng hop tac tiép theo trong ndm 2018.

Pai hoc Kién tric Ha Noi va CTCP cap
nudc Nam Pinh hgp tac toan dién nganh
nu'éc

Ngay 8/3, 1& ky két hop tac toan dién chuyén nganh cap
thoat nwéc gitra Trwdng BH Kién tric Ha Noi vai Céng ty CP
cAp nwéc Nam Dinh da duoc td chire long trong tai tru sé Cty
CP cép thoat nwéc Nam Binh.

T&i tham dw budi 1& ky két co PGS.TS.KTS L& Quan,
Hiéu trwdng Trwong BH Kién trac Ha Noi; PGS.TS Ung
Quéc Diing nguyén Phé Hiéu trwéng Truong BH Xay dung
Ha Noi, Pho Cha tich TW Hoi cap thoat nudc Viet Nam; Ong
Tran D&ng Quy, Cha tich HDQT Céng ty Cé phan Cép nwéc
Nam Dinh.

Cong ty CP Cap nwédc Nam Dinh tién than 1a Nha may
nwédc Nam Dinh, dwec thanh 1ap tir nam 1924. Sau hon 90
ndm xay dwng va phat trién, cong ty da khong ngrng phat
trién 1&n manh va tré thanh moét trong nhirng don vi hang dau
trong Iinh vwc san xuét va kinh doanh nuwéc sach hién nay
cla Viét Nam.

Tt cubi nhitng nam cla thé ky 20, céng ty da duwoc
Chinh pha Viét Nam, Chinh pht Phap va UBND tinh Nam
Binh quan tam tao didu kién cho Céng ty vay vén ODA cua
Chinh phi Phap dé dau tw mé rong nang cong suét cho nha
may nwédc Nam Binh [én 75.000 m3/ngay dém, cong ty duwoc
tiép can véi mot sb cong nghé ban tw déng cling nhw coéng
nghé x& ly nwéc méi nhuw: Bé lang dong PULSATOR; bé loc
AQUAZUR V...

Bén canh d6, céng ty ciing trién khai phwong an (ng
dung céng nghé tién tién xay dung, nang céng suét cac nha
may nuwéc & thanh phd, thi trdn, trung tam huyén ly. Nhiéu
nha may da dwoc cai tao nang quy md cap nwéc ting nhidu
I&n, trong d6 dién hinh 1a dy an cai tao nha may nwéc Nam
Dinh don nguyén xay dwng nam 1987, nang cdng suét tw
25.000m®%ngay dém lén 35.000m3/ngay dém vai kinh phi chi
4 ty VND, trong khi néu xay dwng mét nha may méi thi ton
hang chuc ty ddng (céng trinh nay do Khoa P thi - Trwdng
Dai hoc Kién tric Ha Nai tw van thiét ké).

Cong ty cling huy déng tir nhiéu ngudn vén va dau tw
hang 100 ty ddng cho viéc nang cap toan bo hé thdng cap
nwédc ctia TP. Nam Binh, cac nha may cép nwéce toi tan xa,
thdn, xom va t&i tieng hd dan.

Ngoai ra, cong ty ap dung cong nghé théng tin dau tw cac
dy an cho cong tac quan ly van hanh. Quan ly mang lu&i
bang cac phan mém, d&t cac sensor, van théng minh, déng
hd co dién ti trén mang lwdi dwong dng dé& quan ly ap lwc,
Iwu lwong tirng nut, ghi chi sé lwgng nwédc tiéu thu bang thiét
bi cdm tay théng qua mang internet truy&n vé& trung tam va
cac may dién thoai théng minh moi can b va lanh dao céng
ty cé thé truy cap dé& van hanh mang lwéi hiéu quéa nhéat.
Déng thei ciing la cong cu hd tro cho viéc chéng that thoat
nwoc.

Phat biéu tai budi 18, PGS.TS.KTS Lé Quan, Hiéu trudng
Trworng DH Kién tric nhat manh: Khoa D6 thj va Trung tam
Co6ng nghé ha tang ky thuat va meéi trwdng dé thi trwc thude
Truwdng Pai hoc kién tric Ha Noi da hop tac tw van nhiéu
viéc trong Iinh vwec cap nuéc, dic biét 1a lap quy hoach hé

thdng cap nuwéc cho thanh phd Nam Binh giai doan dén ndm
2025 va tdm nhin dén Nam 2030 dwoc UBND tinh Nam Binh
va cac ban nganh danh gia cao va da dwgc UBND tinh phé
duyét nam 2017.

Theo &ng Tran Dang Quy, Chu tich Céng ty CP Cap nuéc
Nam Binh cho biét, muc dich cla chwong trinh hop tac toan
dién gitka 2 bén la vi sy nghiép phat trién cla nganh cip
thoat nwéc Viét Nam va dong gop loi ich cho xa héi, cong
ddng va rat mong mudn su hop tac gitra Trwdng Pai hoc
Kién tric Ha Noi va Cong ty CP Cap nwéc Nam Dinh ngay
cang hiéu qua va bén virng.

TRIEU HO - TUNG ANH
(Bao Méi trwdrng va Do thj Viét Nam dién tir)

Tiép va lam viéc v@i to chirc Edusoft va
IIG Viét Nam

Ngay 01/3/2018, Hiéu truéng Truwdng Dai hoc Kién tric
Ha Noi (HAU) - PGS.TS.KTS. Lé Quan da c6 budi tiép va lam
viéc v&i To chire Edusoft trwe thude Vién Khdo thi Gido duc
Hoa Ky (ETS) do ngai Michael - Giam déc phu trach toan cau
dan dau. Cung di cé 6ng Poan Héng Nam - Cha tich HDQT
IIG Viét Nam.

Trong budi lam viéc 14n nay gitra dai dién 3 bén HAU - lIG
Viét Nam va Edusoft; IIG Viét Nam mong mudn két néi va
phéi hop gitka HAU va Edusoft trong viéc nang cao nang lwc
gidng day va hoc tap tiéng Anh cho gidng vién va sinh vién
Trwong Dai hoc Kién tric Ha Noi, d&c biét nhan manh vao
viéc (rng dung cdng nghé vao dao tao.

Edusoft 1a t& chirc chuyén cung cap cac gidi phap ho tro
hoc tiéng Anh truc tuyén qua Internet va mang ndi bd dwa
trén nhirng tiéu chudn danh gia ctia ETS. Véi viéc ap dung
cOng nghé vao day va hoc - mét gidi phap phu hop véi xu
thé& mai hién nay, hoc online da mé ra co hodi cho cac co sé&
gido duc, dao tao cla Viét Nam trong viéc nang cao trinh do,
k§ nang s& dung tiéng Anh cho doi ngll gido vién, hoc vién,
sinh vién theo chudn Quéc t&. Qua do, gidng vién, hoc vién
va sinh vién cé co hoi duoc tim hidu cac nhan t6 quan trong
gilip thanh coéng trong coéng tac trién khai dao tao, hoc tap
trwc tuyén ban phan va trwc tiép toan phan; tich Ity thém
dwoc cac nguyén tac xay dwng chwong trinh, cac nhan té
déng gop sw thanh céng trong trién khai day hoc ng dung
cbng nghé ciing nhw cac kinh nghiém trién khai thuc té cuia
Trwdng Pai hoc Kién trac Ha Nai.

Ciing theo dai dién IIG Viét Nam, thdng qua cac ndi dung
hop tac nay, sinh vién Pai hoc Kién tric Ha Noi sé& c6 diéu
kién tiép can va thtr strc v6i chwong trinh tiéng Anh Quéc té
dang dwoc cac nha tuyén dung wu tién st dung. Didu nay sé
tao thuan loi dé thuc ddy manh mé phong trao gidng day, hoc
tap tiéng Anh ctia giang vién, sinh vién Nha trwéng, ddng thoi
trang bi cho cac em thém chia khéa d& mé canh ctra thanh
cong trong twong lai.

Phat biéu tai budi lam viéc, PGS.TS.KTS. L& Quén - Hiéu
tredng Nha trwdng danh gia cao sw hop tac gitva 3 bén HAU
- 1IG Viét Nam va Té chirc Edusoft (ETS). Sy kién nay ciing
la co hgi m& cho cac gidng vién, sinh vién trong Trwdng co
thé tiép can dwoc nhidu hon trong viéc gidng day va hoc tap
mon tiéng Anh. Lanh dao Nha treong ciling cl dai dién Vién
Do tao hop tac qudc té tiép tuc xdc tién cac chwong trinh
trién khai chi tiét cho viéc hop tac dwoc thwc hién nhanh
chong, thanh cong.
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Ti€p va lam viéc véi dai dién truong Pai
hoc Ky thuat xay dung Moscow Lién
bang Nga

Ngay 01/3/2018, PGS.TS.KTS. L& Quan - Hiéu trwdng
Trwéng Pai hoc Kién tric Ha Noi (HAU) da c6 budi tiép va
lam viéc v&i dai dién dén tir Trwong Dai hoc Ky thuat Xay
dwng Moscow - Lién bang Nga la ba Gogina Elena - PGS.
TS, Pho Hiéu trwéng, c¢b van Hoc vién Kién trdc va Xay dwng
Nga (RAACS).

Trén tinh than cla céc thda thuan hop tac da ky két, lanh
dao hai Trwéng cling ban thao chuong trinh lién két dao tao,
thic ddy chwong trinh lién két dao tao cac chuyén nganh
Xay dwng cdng nghiép, Thoat nwéc, Ky thuat ha tAng va Méi
trwérng do thi (trién khai trong nam 2018); trao déi gido trinh
gidng day, dd an; Trao ddi gidng vién, sinh vién théng qua
viéc td chirc cac hdi thao khoa hoc, hdi nghi, seminar ciing
nhw tao didu kién cho gidng vién, sinh vién hai bén c6 thé
sang gidng day, hoc tap, nghién ctru khoa hoc tai Trudng
dbi tac.

Ciing trong khudn khd hop tac, van dé dao tao trinh do
sau dai hoc cho gidng vién ciing da dwgc dwa ra ban thao
nham tao didu kién cho ddi ngi gidng vién khéng ngirng
nang cao nang lwc chuyén mén, tiép can thanh twu gido duc
hién dai clia nhirng nwéc tién tién.

Ba Gogina Elena - Phé Hiéu trwdng Trweong Dai hoc Ky
thuat Xay dwng Moscow tin twéng ring céc théa thuan duwoc
ky két véi HAU s& mé ra mot giai doan hop tadc méi gitra
hai bén. Trén tinh than quan hé hitu nghi va hop tac truyén
théng, hai bén sé tiép tuc cé cac budi lam viéc tiép theo nham
hién thic hoa cac ndi dung da ban thao...

Hiéu trwédng Trwong Dai hoc Kién tric Ha Noéi - PGS.
TS.KTS. Lé Quan cadm on s gilp d&, hé tro ctia nwéc Nga
ddi v&i sw phat trién gidao duc va dao tao clia Viét Nam néi
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chung, ctia Trueng Pai hoc Kién tric Ha Nai néi riéng. Nhiéu
nha khoa hoc, gidng vién ctia HAU la nhirtng nguoi tirng
dwoc dao tao tai Lién bang Nga trwdc day. Lanh dao Nha
trwong cling bay t hy vong qua budi gdp g& Ian nay sé
thic ddy manh mé cac chwong trinh hop tac gitra Trwdng
Dai hoc Kién tric Ha Nai véi Trwong Dai hoc Ky thuat Xay
dwng Moscow, Lién bang Nga; s&m di dén viéc ky két théa
thuan hop tac, trién khai cac huwéng hop tac tiép theo trong
nam 2018.

NCS Lé Tran Phong bao vé thanh cong
luan an tién si chuyén nganh Quan ly do
thi va cong trinh

Sang 26/12/2017, Trwdng Dai hoc Kién truc Ha Noi t6
chtrc danh gia Luan an Tién si c&p Truwdng cho nghién ctu
sinh L& TrAn Phong v&i tén dé tai: “Quan ly xay dwng ha
ngdm cac dwong day, cap di ndi tai trung tam Thanh phé
Ha Noi”, chuyén nganh Quan ly dé thj va Céng trinh, ma sb
62.58.01.06. Ngwoi hwdng dan khoa hoc: PGS.TS. Nguyén
Hdng Tién.

V6i nhivng két qua dat dwoc trong luan an, nghién ctu
sinh L& Tran Phong d& hoan thanh muc dich va nhiém vu
nghién ctvu. Luan an cé nhixng déng gép thiét thwc vao viéc
xay dung co s& khoa hoc va dé xuét cac giai phap quan ly
xay dwng ha ngdm dwdng day, cap di ndi tai d6 thj trung tam
Thanh phd Ha Noi, gép phan nang cac my quan, canh quan
kién tric d6 thi, giam thiéu tinh trang dao Ién, 1ap xudng va
an toan cho ngwoi dan doé thi.

V6i két qua 07/07 phiéu tan thanh, Hoi déng da théng
qua Nghi quyét va d& nghi Trwdng Pai hoc Kién tric Ha Noi
cAp van bang hoc vi Tién si cho Nghién ctu sinh L& Tran
Phong./.

CHO TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

1. Bai gri 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 glri dang bang tiéng Viét hoac tiéng Anh, duoc
danh may tinh, in trén 1 mét gidy khd A4 thanh 2 ban
(phong chir Arial (Unicode), c& chir 11; I& trén va I&
dwéi 3cm; 1& phai va |& trai 3cm).

. Céc hinh vé& phai ré rang, chuan xac. Néu bai c6 anh
thi phai gvi kém anh gbc d6 phan giai 200dpi. Hinh vé
va anh phai duoc chu thich day du.

. Céc cbng thirc va cac théng sb cé lién quan phai
duoc ché ban bang phan mém Mathtype (ké ca cong
thirc hodc cac thanh phan ctia cong thirc co trén cac
dong van ban).

. Tai liéu tham khao, trich dan phai c6 du cac théng
tin theo trinh tw sau: Ho tén tac gia (hoac chu bién),
tén sach (tén bai bao/tap chi, tén bao cao khoa hoc),
noi xuat ban, nha xuat ban, ndm xuat ban, trang trich
dan.

6. Ghi rd ho, tén, hoc ham, hoc vi, noi lam viéc, sb dién
thoai, e-mail cla tac gia kém theo mét file chira ndi
dung bai bao.

7. Bai viét phai cé tén bang tiéng Viét va tiéng Anh, cac
ttr khoa tim kiém. M&i bai can kém theo phan tom tat
bang tiéng Viét va tiéng Anh (c& chi 10, téi da 1a 150
tr) cung cap nhirng ndi dung chinh cla bai viét.

. CAu truc bai bdo gébm cac phan: dan nhap, ndi dung
khoa hoc va két luan (viét thanh muc riéng). Bai bao
phai dua ra dwoc cac két qua nghién clru méi hodc
cac wng dung md&i hay phai néu dwoc hién trang,
nhirng huwéng phat trién co ban cla van dé dwoc dé
cap, kha nang nghién ctu, 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
khéng qua 8 trang.

. V@i bai thdong tin khoa hoc, tin ngén: La cac bai dich
tdng thuat, tdng quan vé cac van dé khoa hoc cong
nghé xay dwng kién tric cé tinh thoi sy.

10.Khong tra lai ban thdo cho nhirng bai khéng dang./.
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