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KHOA HOC & CONG NGHE

Khong gian cong cong va nhu cau giao tiép
clia cdng ddng dan cu'trong t6 hop chung cuThe Sparks,

Habong

Public space and communication needs of local community in the Sparksresidential area, Ha Dong

Tom tat

Khéng gian cong cdng (KGCC) thudng duoc coi la chia khéa dé xay dung

y thitc cdng ddng, 1a nai tao nén ban sac va van héa truyén théng cia dia phuong,
dong thoi gan két dan cu, phat trién nén kinh té dé thi, la khdng gian chung ciia moi
ngudi, noi ma cac céng dan c6 thé dén dé bay to y kién, quan diém cta minh, nhiing
gi ma moi ngudi déu quan tam ddi véi chinh quyén d6 thi. Tinh xa héi dan su ciia
KGCC nam 6 chd: N6 trd thanh nei thu hut cdng dong véi nhiéu hoat déng giao luu,
da dang va phong phu. Trong diéu kién hién nay, méi trudng 6 tai cac dé thi ctia nudc
ta dang rat thiéu nhitng KGCC, cac KGCC (trong nha hay ngoai troi) thuc su dong vai
tro quan trong hon trong sinh hoat céng d6ng va hanh vi iing xi ciia cu dan.

Khu t& hop chung cu The Sparks-Duong Néi, Ha Dong la khu db thi dugc hoan thanh
trong nam 2013 nhung da khac phuc dugc nhiing yéu kém trong té chitc khdng gian
cdng cdng ciing nhu tao 1ap dugc nhiéu khdng gian céng cdng thoang dang thoai
mai cho nguoi dan.

Bai viét dé cap vé thuc trang cong tac quan ly ciing nhu vé dac diém, vai tro, y

nghia ctia cac khdong gian cong cong néi chung & Viét Nam, ciing nhu vai tro cia
khdng gian cdng céng d6i véi nhu cau giao tiép va thu hudng ciia ngudi dan tai khu
dd thi The Sparks — Duong Néi, Ha Pong, Ha Noi.

Tir khéa: Khdng gian cong cong, khdng gian vit thé, khdng gian phi vt the,. ..

Abstract

Public space is often considered the key to building a sense of community. It is a place to create
the city’s own identity and culture, connect the residents and stimulate the local economy. It
is also a common space for everyone to vocalize their ideas and concerns toward government

and authorities. The civil society characteristic of public spaces is that it becomes an attraction
among the community with a variety of interaction and exchange activities. In the current
context, the urban environment in our country is lacking public spaces which play an important
role in community activities and residents’behaviors. The paper discusses facts and figures
about management practices as well as the characteristics, roles, and meanings of public
spaces for the communication needs in the daily life of the community.

The Sparks-Duong Noi, Ha Dong apartment complex was completed in 2013 but has overcome

the weaknesses in organizing public spaces as well as creating many open and comfortable
public spaces for the residents.

The paper discusses the state of management as well as the characteristics, roles, and
meanings of public spaces in Vietnam in general, as well as the role of public spaces in terms of
communication needs and entertainment in the urban area The Sparks - Duong Noi, Ha Dong,
Hanoi in specific.

Key words: Public space, physical space, intangible space, ...
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Pinh Luong Binh

1. Giéi thiéu

Trong khung canh cua thi dai cong nghé,
& cac do thi hién dai, khi ma con ngudi hang
ngay phai gan bd vé&i cong viéc cing thang,
diéu kién sinh hoat riéng tw chat hep, nhu cau
vé nhirng khéng gian cong céng céi m&, than
thién, thoai mai danh cho tat ca lai cang lon. O
d6, ngudi ta co thé giao lwu, gidi tri, co thé cung
Itc sinh hoat trong nhirng nhém céng ddng nhd
va c6 thé th&r nghiém nhirng y twéng sang tao
giau tinh than nghé thuat.

Tai cac do thj Viét Nam, khéng gian coéng
céng trong cac khu dan cw gilr vai trd quan
trong trong lich st phat tri&én d6 thj va doi séng
kinh t& - x& hoi clia cac cong déng dan cu dd
thi. Chat lwong clia cac khéng gian cong cbng
(KGCC) hién nay quyét dinh mot phan khéng
nhd dén chét lvong cude sbng clia moi ngudi
dan trong thanh phé; vi nhung khdéng gian nay
Ia mot trong cac thanh phan chuc nang thiét
yéu, quan trong d& dap (rng nhu ciu nghi ngm
thw gian, vui choi, giai tri, sinh hoat cong déng
va twong tac xa hoi.

N6i dén khong gian cdng cong la néi vé mot
cai gi d6 rat chung ma lai rt riéng. C6 thé nhan
thdy réng sw ton tai va phat trién khong gian
cbéng cdng trong do thi tao nén strc sbng déc
thu cha bat ky dd thi du c6 quy mé 1én nhé ra
sao. O trong khong gian 4y, luén cling ton tai
mot cdng ddng dan cw dang sinh hoat, 1am viéc.

Ban than KGCC la m6t khai niém phtrc tap,
da chiéu va khong c6 mét dinh nghfa chung,
phd quat toan cau vé né. Trong linh vuc quy
hoach, thiét ké va quan ly d6 thj thi KGCC chwa
dwoc nghién clru, va ciling chwa c6 nhirng
quy chudn, tiéu chudn ky thuat, cac huwéng
dan vé& phuong phap lam co sé& cho cong tac
quy hoach, thiét ké thyc tién. C6 18 tir nhirng
nguyén nhan trén, ma cac KGCC noi chung va
khéng gian vui choi giai tri trong cac khu dan cw
ndi riéng & cac dd thi nwéce ta hién dang thiéu
thdn trAm trong. Cong tac quan ly nhitng KGCC
nay cling con nhidu khé khan, rat cdn mot hanh
dong thiét thuc va cu thé trong cong tac quy
hoach va quan ly KGCC.

KGCC tai cac khu d6 thj, déc biét & cac
thanh phd I&n nhw Ha ndi, thanh phé HS Chi
Minh |& mét trong nhitng yéu t6 quan trong
quyét dinh chét lwong cudc sbng clia mot do
thi. Viéc phat trién khdng gian cong cong & cac
khu dan cu thdi gian gan day tré nén khé hon
bao gi& hét. Cac khu dan cw phan Ién 1a thiéu



san choi cong cdng cho nguwdi dan. Béi quy dat ngay cang bi
thu hep do qua trinh d6 thi hoa, cw dan trong cac khu chung
cw ludn phai dbi mat véi hang loat cac khé khan vé phi dich
vu cao, vé thidu cac khdng gian cay xanh, khdng gian giao
tiép cong ddng. Hon nira, hé théng cac cong trinh cdng cong
trong cac khu chung cw méi hau hét khéng phan 16n déu
khéng dap (rng dwoc nhu ciu ctia ngwdi dan.

2. Thwe trang vé KGCC hién nay tai Viét Nam va vai tro
ctia KGCC t&i nhu cau giao tiép chia cong déng dan cw
trong khu dé thi The Sparks — Dwong N6i, Ha Pong

Hién nay, KGCC dwoc hiéu 13 khong gian vat thé nhw
quang tredng, cdng vién, vwdn hoa cong cdng, dwedng phd,
khuon vién nha van hoa, san vwon cac di tich kién tric van
héa - tin nguwéng... Ngay nay, KGCC con dwoc hiéu la khong
gian “phi vat th&” nhw trén cac trang mang xa hoi hay cac
cudc tranh luan truc tuyén. ..

O Viét Nam, c6 thé thdy phan Ién cac KGCC chuwa thuyc
s phat trién hoan thién va rat thiéu so v&i nhu cdu sinh hoat
nghi ngoi giao tiép hang ngay cla con nguoi. R4t it KGCC
duoc thiét ké, cham séc thuwdng xuyén, dam bao yéu ciu vé
vé sinh méi trwdng va thAm my. Du vay, doi sbng sinh hoat
tai da s6 cac KGCC & Viét Nam rat phong phu séi dong, hét
strc &n twong, dac biét 1a hap dén véi khach du lich nuwdc
ngoai. Cac KGCC d6 thi ding nghia van chi ton tai trong cac
dé thi Ién nhw Ha Néi, Sai Gon, Hai Phong, Can Tho'... la do
duwoc thira hwéng tir thdi Phap thudc dé lai.

Ha N&i vén 1a mot thanh phéd di san cé nhiéu canh quan
dep v&i cdy xanh mat nwéc, va duwdng phd dwoc quy hoach
theo 16i 6 ban c& dé tré thanh mot dé thi cé quy mé Ién, phat
trién nhanh nhwng kém kiém soat va mét can déi, dan dén
van nan 6 nhiém mdi trudng, tic dwong, thiéu hut khong
gian coéng cong, va suy gidm vé chét lvgng sbng.

Theo “Béo cdo két qua ra soat danh gia thuc trang vuéon
hoa, san choi céng cdng trén dia ban Thanh phd” thi c6
dén 266 phuong xa (trong tdng sb 358 phwéng xa) thiéu sé
lwong diém, dién tich san choi, vwen hoa. Can bd sung hon
122 ha, trong d6 cac quan ndi thanh thiéu gan 40 ha, huyén
ngoai thanh thiéu hon 82ha. Truéc thwc trang d6, nhiéu
sang kién da dwoc trién khai, nhat 14 trong 4 nam tré lai day
(2014-2017), d&c biét tai quan trung tam Hoan Kiém.

Quéan Hoan Kiém nam trung tdm thanh phd, vén dwoc
quy hoach xay dung t6t v&i mang Iwéi 13 vwen hoa nhd,
quang truéng cac quy md, cd mat nwéc hd Hoan Kiém va
s6ng Hdng. Nhung véi mat 6 dan sé cao va thwong xuyén
dién ra nhirng hoat déng céng cdng thu hat hang triéu lwot

ngwdi tham gia nén dién tich khéng gian céng cong thiéu
hut, cAn bd sung hon 70.000m?.

Khu t& hop chung cw The Spaks Dwong Noi 1a khu d6 thi
m&i cé hé thdng ha tang khé'p ndi véi ha tAng ctia huyén Tir
Lien, Ha Nai, khu vwe cé tbc dd do thi hda cao nhat cla thu
dd Ha Noi v&i nhidu cong trinh quy mé Ién nhw Trung tam
Hoi nghi Quéc gia, Trung tam thé thao quéc gia, cac cao bc
khach san 5 sao, siéu thj Big C...

Khu d6 thi méi The Sparks- Dwong Noi 1a noi tap trung
nhiéu thanh phan dan cw & cac do tudi khac nhau, cdng viéc
da dang nén nhu ciu vé khong gian cong cdng clia dan cw
tai t6 hop chung cw The Sparks rét da dang va khéng gian
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cdng cdng ciing phai tinh toan sao cho phu hop va day du
nhét t&i ngwoi dan.

Khéng gian céng cong duwoc str dung nhidu nhat cho viéc
vui choi gidi tri 1a khong gian cong céng di bd, vwon hoa.

Cay cbi ciling trong khéng gian cdng cong vudn hoa ciing
duwoc cat tia thuwdng xuyén, ddm béo lwong rac thai ludn &
mirc thap.

Tan suét s dung khéng gian céng cong ctia cw dan
trong khu d6 thj dwoc chia theo Itra tudi. Nhirng tré dang do
tudi di hoc, thuwdng xuyén s dung khong gian céng cong di
bd vao cac ngay th& 7, chd nhat. Nhivtng nguwoi dang trong
d6 tudi di lam va c6 con nho, tan suét si dung khong gian
cbng cong thudng xuyén va sang s&m va budi chiéu khoang
théi gian 18h -19h. Vao nhirng budi sang sém rat dong cw
dan dd moi Itra tudi co nhirng hoat déng di b9, di dao budi
s&m. Bén canh do, khu viyc chg Xanh trong khu d6 thj cling
noi khéng gian cdng cdng danh cho cong déng trong khu do
thi dwoc trao ddi mua ban, thwong mai.

Khu vui choi clia tré em ciing Ia mét trong nhitng yéu t6
quan trong khi lwa chon chung cw cla cac cép vo chdng c6
con nhé. Khu vui choi cla tré em cla khu td hop chung cw
kha day du cé ciu trwot, xich du, tham cé,..

KGCC dworc biét dén nhw 13 trai tim cia mot thanh phd,
ho&c 14 nhirng 'phong khach' ctia mét do thi. Chinh vi thé,
cac KGCC déng vai tro tdi quan trong cho sw twong tac cla
con nguwoOi v@i con ngudi, con ngwdi voi thién nhién, cho
sw lwu gilr cac ky (rc chung va viéc tao dwng nén cac biéu
twong gan v&i mot thanh phé. Hay thir nght cudc séng clia
con ngudi ching ta nhw dang dién ra trong mét cai hop.
Chung ta an, néi chuyén, nudi day con cai va sinh hoat trong
nhitng cai hop dé. Khéng gian bén ngoai nhitng chiéc hop
do la KGCC véi nhidu hoat déng dién ra & d6 ma con ngudi
hoan toan cé thé tham gia. Néu nhw khdng c6 nhitng KGCC
do, chuing ta sé khong thé lam dwoc nhiéu nhirng hoat dong
ching ta mong muédn. Néu chung ta tham gia hoat dong
trong KGCC, chiing ta sé& c6 co hdi dé giao lwu nhiéu hon.

Gié tri cia khu d6 thi The Sparks nam nhiéu & cac yéu
t6 c&u thanh mi treong sbng trong téng thé khu do thi. Cac
yeu t6 d6 bao gom ha tAng ky thuat ddng bo tir hé thong dién,
cap nwoc . dén cay xanh, khu vui choi, san tap... Quan thé
sbng gan lién vai khdi ha tang xa héi, thwong mai hién dai.
Ngay ca van dé an ninh, dich vu ciing dwoc hoan thién déng
bd. Pay chinh la nhitng gia tri mang tinh t& hop, hai hoa va
hiru ich cliia dw an The Sparks.

Pa phan cw dan sinh sbng tai t6 hop chung cw The
Sparks kha hai long véi KGCC tai day.

Cac hoat dong nhw cho phién cudi tudn dwoc nhidu
ngwdi, nhat 1a phu niv hwéng (ng nhiét tinh, vao cac sang
cht nhat hang tuan, cu dan lai c6 dip giao lwu, trao d6i mua
ban hang héa ciing 13 hdi che cla tinh than, tinh doan két,
mot nét cho qué trong l1ong Ha ndi.

Cac hoat dong giao Iwu, danh thdi gian cho ca gia dinh
cuing vui choi, mua sdm, thudng thirc dm thwc va hoa vao
khéng gian van héa che qué dip cudi tudn. Cung véi khong
gian séng ly twéng, thoang dang gitra thién nhién gan gui,
The Sparks hdi tu nhitng tién ich cho nhidu thé hé gia dinh
cung chung séng ciing nhw tao nén moét cdng ddng doan két
“an cw lac nghiép” dwéi mai nha chung The Sparks.

Xa hon, tdm nhin trong quy hoach tdng thé cta The
Sparks, khu dd thj da c6 ké hoach vé xay dwng hoc, bénh
vién qudc té, toa cao bc van phong, khach san 5 sao, khu vui
choi giai tri th& thao cho nhu c3u an sinh clia cw dan twong
lai, phuc vu cudc sbng hién dai cia cong dong. T6 hop chung
cw The Sparks hwéng dén xay dwng mot moi trwcrng song
khép kin ddng bd, dap (rng co ban moi nhu cau song cua
ngwdi dan cac Itra tudi khac nhau, tré thanh mét trong nhivng
khu d6 thi dang séng nhat & Ha Noi.

3. Phwong hwéng nang cap KGCC khu db thj The
Sparks

Dé cai thién “chét lwgng” KGCC va x6a bd nhirng bat hop
ly trong cdc KGCC, d& KGCC phuc vu tét nhat cho xa hdi,
can c6 mét sy thay déi tw duy thiét k&, 14y viéc nghién ctru
phan tich khao sat nhu ciu da dang clia cac nhém ngudi st
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dung khéng gian va cac sinh hoat cda ho trong khong gian
lam co s& thiét ké. Viéc thiét ké ciing cAn thda man cac nhu
cau co ban va cac nhu ciu bac cao clia con ngudi.

KGCC khéng chi la nhitng khéng gian vat chat c¢b dinh
véi cac chirc nang cu thé duoc thiét k& co cha dich, ma con
la khéng gian do ngwoi st dung tao ra (Koh 2007). Trén thé
gigi cling dang c6 mét cudc cach mang trong tw duy va cach
tiép can van dé dé khai thac tinh xa hai, sinh dong, linh hoat,
bén virng...trong khéng gian d6 thi. Cho nén ching ta can
thay ddi tw duy tr thiét k& khong gian sang tao dung noi
chén (place-making). Khi d6, ngudn luc cho KGCC khéng chi
tréng ch& & nha nwéc ma cé thé huy déng y twéng, tai chinh,
vat tw va cong strc clia cong ddng cung véi trach nhiém va
sw gan bé cla ho véi khdng gian niva, d6 chinh la co s& dé
hinh thanh nén cac “noi chén”.

Trong d6 thi, c6 thé chia khu & thanh cac phan co ban,
nhw phan danh dé & va phan cho nhitng hoat déng chung.
Néu phan chia dwgc nhw vay thi ¢ thé ding tat ca nhirng
bién phap dé t& chirc va hoan thién méi trwdng trong nhirng
khéng gian céng céng nay nhw la: tao nén dia hinh gia, hd
nwéc, hay tréng cay xanh theo mét chi d& quy hoach nao
do,... Ngoai ra, co thé khai thac nhirng yéu tb canh quan déc
thu ¢ s&n c6 dé tao nén nhirng canh quan méi . Pay la nhan
t& quan trong dé tao ra nhirng diéu kién tt cho cac KGCC
pht hop véi moi Ira tudi clia cw dan trong d6 thi, ddng thoi
tao ra mét mdi trwdng mang ca tinh va dam da tinh nhan
van, thAm my.

Can tan dung cac dac thu clia cadnh quan chung quanh c6
san, ddng thoi ton tao va bao tdn ching, dwa nhirng thanh
phan co ban cla thién nhién nhw mét nwéc, cay xanh, dia

hinh gia,... vao trong co cu khong gian ctia khu dan cw. D&
c6 thé thay ddi mic tién nghi va khi hau méi trwong. Diéu
quan trong la doi héi phai cé dién tich tréng dd Ién, dé phu
hop véi tinh chat ctia mét KGCC.

Can x&c dinh cac y&u cau can c6 dé bao vé gia tri dac
trung d& KGCC c6 thé tré thanh chi dan hiéu qua cho cong
tac quy hoach, quan ly, phat trién d6 thi dé thj.

4. Két luan, kién nghi

KGCC thuc sw cé vai trd rat quan trong trong cudc sdng
va nhu cau giao tiép clia cong dong dan cw trong do thi, la
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mot khong gian gén két con ngudi véi con ngudi véi nhau,
lam thay déi bd mét do thi, ddng thei thé hién nhing gia tri
van hda dac trwng, lwu gilr cac ky tre chung va tao dwng nén
cac biéu twong gén lién véi mot thanh phé.

Vai trd cia khéng gian cong cong can phai dwoc nhin
nhan dung, dua trén sy déng thuan cta Nha nuwéc, nguoi
dan, gi¢i chuyén mén va dwgc wu tién trong cac chinh sach
phat trién, dau tw ngan sach. Can phat huy dwoc tiém nang
I&n trong nhan dan nhdm gidm bét ganh ndng ngan sach
nhwng van xay dwng dwoc nhirng khéng gian céng cdng phu
hop, phuc vu tét hon nhu cdu ctia ngudi dan va gép phan tao
nén ban sic do thi.

Khu d6 thi m&i c6 quy md Ién, xdy dwng doc lap, hé
théng céng trinh ha tAng xa hoi da dang va tirng bwéc hoan
thién. Khu t& hop chung cw da c6 sy da dang vé& mat khéng
gian céng cdng cling nhw c6 mét khdng gian cdng cong v&i
day du tién nghi. Bai d6 xe,vwén hoa dwong dao ngay cang
dwoc chu trong va phat trién quy hoach thanh céac loai cay,
bdn hoa, tiéu canh. Tuy nhién cac loai cay dwoc trdng con
chwa dwoc quy hoach mang dén tac dung cao, hau hét cac
loai cay dwoc trobng déu la nhivng loai cay khong co gia tri y
nghfa nhiéu. Bé boi cling dan dwoc xay dwng nhiéu hon va
cang cai thién vé chéat lwgng, co sé ha tang cling ngay cang
dworc chu trong. Tinh trang khéng gian cdng cong bi kém chét
lwegng cé nhidu nguyén nhan trong dé c6 nguyén nhan do
cht dau tw vi loi ich ma thu hep céc tién ich khéng gian
cong cdng clia ngwdi dan bén canh do, mot mat khac cling
nguyén nhan do ban quan trj cGia cac khu chung cw chwa cé
sw chat ché va lang nghe y kién cla nguoi dan.

Khi xay dwng khu chung cw nha dau tw nén cha y xay
dwng dbng bd hodc xay dwng gan véi hé théng che an toan
va dam bao vé sinh. Bén canh dé 1a ddng bod hé théng ha
tAng giao théng thuan tién cho nguwdi dan ciing nhw canh
quan cay cbi nén dwoc quy hoach chi tiét rd rang truwdc khi
duoc thadm dinh.

Dé& dam bao cudc sdng cho nguwoi dan, hé théng cac
c6ng trinh ha tAng xa hdi trong cac khu d6 thi méi phai hoan
chinh va déng bo, bao gdm nha &, cac cong trinh cham séc
strc khde, hé théng gido duc, cdng trinh van héa xa héi (cac
cau lac bd, cac trung tdm vui choi gidi tri), cac céng trinh
thwong mai dich vu (cra hang, hé théng siéu thi), cac khéng
gian xanh (vwéon hoa, cong vién...) dap (ng nhu cdu cua
nguwdi dan mot cach tét nhat vao nhidu thoi diém nhét./.
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Building analysis with architectural bloc diagram

Tom tat

Abstract

Analyzing is one of the most important skills for higher
thinking. Students have to learn and train it during their
time at the university, also architectural students. But
architectural thought is more visual than verbal thinking.
Learning with and representing as in pictures and similar
diagrams is necessary. In the first semester, the students
have learned to analyze case-study of chosen buildings
with the high quality of well-known architects. They
almost present their analysis results in words, sometimes in
pictures, seldom in diagrams. When using diagrams, they
have the false one. The right one must be an architectural
blockblockgram. Applying this diagram during building
analysis could help students a better understanding of the
building and an excellent representation of their results in
appropriate diagrams. An architectural diagram is a tool for
visualizing buildings and analyzing results.

Key words: architecture, building analyzing, bloc diagram,
architectural functions, architectural space
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1. bat van dé

Nhitng ngan ng nhw “Tw duy vuot gidi han” (tiéng Anh la Thinking
outside the box) hay “D&ng trén vai nhitng nguoi khdng 16” (tiéng Anh Ia
Standing on the shoulder of giants) dang kha phé bién trong x& hoi va trong
gi&i sinh vién, nhat 1a cac sinh vién ndm dau. Tw duy vuwot gidi han hay
con duoc goi ndm na la “Suy nghi bén ngoai chiéc hop” 1a tw duy dot pha,
l& mét phép an du cho suy nght khac biét, doc dao hodc tlr mot quan didm
méi. [1] Plng trén vai nhitng ngudi khdng 16 c6 nghia 1a st dung sw hiéu
biét co6 dwoc tir cac nha tw twdng 16n da di trudc dé tién bo tri tué. Do 1a
maot phép &n du cla nhitng ngudi lun dibng trén vai nhitng ngwdi khéng 16
va thé hién y nghia ctia "kham pha sw that bang cach xay dwng trén nhirng
kham pha trwéc dd". [2] Tuy nhién, béng cach nao hay lam cu thé nhw thé
nao lai it dwoc xem xét k§ lwdng. Thong thudng thi cach phd bién nhat bat
d43u v6&i cau hdi “Tai sao?”. Cach tiép can van dé dé tim ra cau tra |&i c6 thé
dem dén sy dot pha nhw trwdng hop qua tao cla Isaak Newton hay vién
da (nwéc déng bang) ctia Michael Farraday. N6i cach khac, né bat dau véi
viéc phan tich. Dwéi goc dd triét hoc thi Aristoteles, triét gia Hy lap ¢cb dai, 1a
ngudi khéi xwéng vao TK 4 TCN nhwng phai dén cudi thé ky 19 khi Henry
Ford, ngwdi sang lap ra hang 6 t& Ford ndi tiéng ngwdi My, tng dung né
[3] vao thuc té da dem lai hiéu qua kinh-t&-xa hoi vwot bac. Sang dén TK
20 thi n6 dwoc nang 1én thanh ky nang can cé ctia mét ngudi tri thive. Theo
Benjamin Bloom thi k§ nang phan tich la mét trong 3 thudc tinh can ban cua
tw duy bac cao. [4]

Hon thé niva, né chinh 14 nén tang cho cac bac tiép theo. Viéc phan tich
l& md xé&, chia nhd mét van dé/thwe thé hay ménh dé thanh nhiéu phan dé
c6 thé tim hiéu chi tiét va ky lwéng cac phan dé cling nhw co cau té chirc
va méi quan hé gitra ching.

Trong kién trtc, viéc phan tich cong trinh la mét trong nhirng cach quan
trong dé tiép can va hoc héi kinh nghiém ctia nhitng ngudi da dwoc vinh
danh, ctia nhi¥ng cong trinh néi tiéng trong nwéc va trén thé gidi, trong dé
¢6 ca nhirng cong trinh thudc kho tang kién tric dan gian. Khi phan tich
c6ng trinh thue té thi viéc md ta béng I&i néi can dugc song hanh véi cac
hinh v& minh hoa. Hinh &nh thudng chira dwng nhidu théng tin ma I&i néi
khong dién ta dwoc hét. Mét trong nhirng cong cu d& minh hoa khi phan tich
céng trinh chinh 1a so 8 khéi kién tric. N6 dwoc goi nhw vay la dé phan
biét v&i cac dang so dd khéi trong cac nganh khac.

2. So’ d6 khoi kién tric va phan tich céng trinh
So dd khdi kién trac la sy mé ta khai quat, mé phéng méat béng cong
trinh theo mét ty 1& nhat dinh véi viéc lam rd ranh gidi cla tirng khéng gian.
Trong moi trwdng sw pham, viéc phan tich céng trinh tap trung cha
yéu vao 3 yéu t6 co ban gdbm cdng nang, hinh thirc va két clu, trong d6

Hinh 1. Cach vé so khoi cho 1 khong gian cua cong trinh thu'c té
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yéu t6 méi trwdng dwoc coi la mot phan thudc
cébng nang ma khéng dwoc tach bach va nang
I&n thanh trong tdm nhuw trong kién trac xanh.

Khi phan tich cong nang thi dung mat bang
va phan tich két cAu thi dung mat cat két hop voi
mat b&ng, phan tich hinh thirc thi dung mat ding
b&i diéu kién, pham vi gidi han c6 thé nhin nhan
nhiéu yéu tb, thanh phan lién quan c&n phan tich
ré nét nhat. Trong khudn khd bai viét nay, chiing
ta chi tap trung vao viéc phan tich céng nang voi
viéc str dung so dd khédi (cac phan con lai sé
dwoc dé cap trong cac bai viét tiép theo).

N6i dén céng nang la néi dén chirc nang str
dung va khéng gian. Khéng gian 1a ban thé cla
kién truc. Lich st kién trac con duoc coi la lich
str khéng gian. Theo Francis Ching, khéng gian
la khoang khéng dwoc gi¢i han béi 3 déi twong
& 3 hwéng (khong gian) vi du twdng, tran va san
la 3 déi twong trong mot khong gian dong (hodc
kin) [5]. D6 1a khodng khéng xac dinh va 1a déi
twong can ban trong y dd sang tac va thiét ké
clia KTS. Con trén ban vé mét bang, gidi han
khéng gian chinh la cac dién twdng bao quanh
khong gian d6. Khi st dung so dd khéi dé phan
tich cdng nang thi viéc lam ré tirng khéng gian
va va méi quan hé giira ching 1a téi quan trong,
b&i ching chinh Ia déi twong cAu thanh nén cong
trinh (bén canh cac yéu tb khac niva). D& lam
duwoc diéu nay thi phai xac dinh gidi han khéng
gian cta tirng khong gian chirc nang trong céng
trinh Mudn Iam ré hinh dang va tinh hoan chinh
clia no trong so dd khéi, gi¢i han khéng gian sé
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Hinh 4. Mt bang 1 can hd trong toa nha Bosco Verticale, Milan va so do
khoi kién triuc c6 tong mau r6 nét cho can ho do
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duwoc thé hién bang mot nét lién tuc,
khong dirt doan hay tach ré&i. N6 chinh
I& b& mét trong cla khong gian, chiéu
day cua cAu kién bao che sé tam bj
gat bd. Cach lam nay sé loai bé ca cac
ctra sb, 6 mé. Riéng ctva di, 16i tiép can
khéng gian sé dwoc thé hién bang 1
gach nhd. Trong hinh 1 phia dwé&i thi
hinh 1-a la m&t bang mét can phong
trong cong trinh Bosco Verticale cla
KTS Stefano Boeri, hinh 1-B la so' d
khéi cho can phong dé (cung ban gbc
Iam nén) va hinh 1-C Ia so dd khéi khi
dirng déc lap.

Trong thuc t&, mdi quan hé clia cac
khong gian c6 3 dang: déc lap, gan két
hoac bao trum (xem hinh 2). Trong
dang th® nhéat - déc lap, cac khéng
gian dirng canh nhau nhwng khéng cé
méi lien hé nao. O dang th 2 - gén

két, cac khdng gian cé méi quan hé qua lai théng qua cira di (khdng
tinh & m&). Cubi cung 1a dang tht 3 - bao trtm ma & d6 khéng
gian nay ndm trong mot khdng gian Ién hon va thwong dwoc goi la
khéng gian trong khéng gian.

Nhw vay la trong so dd khéi kién tric, cac khong gian 1a déi
twong va dwoc thé hién nhw 1 tirng thwe thé doc 1ap. Khi ching ¢
mébi quan hé, duoc lién két vai nhau béng clra di thi diing nét gach
két ndi cac khéi do lai (cac dang lién két béi 6 mé khong dwoc thé
hién). Luc nay, cac khéng gian sé la xac dinh, c6 ranh gi¢i, hinh
dang ré rang, c6 vi tri cu thé va c6 cac moi quan hé véi xung quanh.
Nhe d6 ta co thé so sanh cac khéng gian véi nhau vé hinh dang,
kich thudre, ty 18, xac lap cac mbi quan hé twong hd gitra chiing véi
nhau va véi tng thé (xem hinh H3).

Khi thé hién thuan tay cac khdng gian trong so dd khéi thi nguy
co réi rac ludn hién hiru va sw rang budc véi hé két ciu ciing bi mat
di. D& khac phuc nhwoc diém nay va dé& 1am rd hon méi quan hé
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gitra céng nang va két ciu chung ta nén bd sung lwdi cot vao
ban vé so d6 khéi (xem hinh 3 phia duwoi cung).

Khi phan tich v& cong nang ching ta thudng phan loai
cac khong gian st dung thanh nhidu nhém khac nhau tly
theo tirng thé loai cdng trinh ma viéc phan nhém ciing khac
nhau.

Vi du nhw trong cong trinh nha & thwong c6 4 nhéom
khéng gian chinh Ia khéng gian chung (giao tiép, sinh hoat
chung, ...), khéng gian riéng tw (phong ngd cac loai, ..),
khéng gian phu tro (bép, vé sinh, kho,...), khéng gian giao
théng (s&nh, hanh lang, 16i vao ...) va khéng gian ngoai nha
(hién, ban céng, 16 gia, ...).

Dé cho so dd khéi giau théng tin va dat dwoc hiéu qua
cao, ching ta c6 thé ding tdng mau dam nhat dé& lam r6é
cac khu ch&c nang khac nhau trong can hg, Trong hinh 4
phia dwéi mau trang la cac khéng gian chivc nang chinh nhw
phong khach, phong an (k& ca bép), cac phong ngd, mau
dam hon (ding k& soc) la cac khéng gian giao théng (tién
phong, hanh lang noi bd), mau sadm (ké ca rd) 1a cac khu vé
sinh va cubi cung l1a mau nhat... danh cho cac khéng gian
ngoai troi thudc can hd (ban cong, 16 gia, ...).

V6i so dd khéi kién tric, ching ta cé thé bao quat ciu
trdc c&n ho hay céng trinh ma con thdy dwoc chudi khéng
gian st dung trong cdng trinh ma ban vé mét béng véi lwong
théng tin qua nhiéu lai chi tiét khong hd tro cho mét cai nhin
bao quat va nhan biét tirc thi.

3. Phan biét so’ dé khoi kién tric véi cac dang so do
khac

So dd khéi kién tric cé nhidu nét twong déng véi ban
d@d. Néu ban db la sw miéu t& khai quat, md phéng 1 khu
vuc hay Ién hon theo mét ty 1& nhat dinh va vi tri clia cac
ddi twong twong déi chinh xac thi so d khéi kién tric mé
ta khai quat, mé phdng mat bang cong trinh theo mét ty &
nhét dinh vé&i viéc lam ré ranh gidi cia tirng khong gian voi
diém mau chét la vi tri chinh xac cta tirng khéng gian trong
tbng thé cong trinh. Nhin vao vi tri clia déi twong quan tam
trén ban do, ching ta thay dwoc nhivtng méi quan hé gitra nd
v&i xung quanh va qua dé vira dinh vi lai viva biét dwoc tdm
quan trong cta né. Véi so dd kién trdc cling vay, nhin vao
do, chung ta thay vi tri cta tirng khdng gian trong day chuyén
st dung cling nhw vai trd va y nghia cla né trong téng thé
cong trinh.
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So dd khéi kién trac lai khac han so dd khéi ky thuat. So
dd khéi ky thuat 1a mot so dd clia mot hé thdng trong d6 cac
bd phan chinh hodc cac chirc nang dworc biéu di&n béi cac
khéi duoc két ndi vai nhau bang nhitng duwong ndi dé hién
thi cac méi quan hé gitra cac khdi nay (xem hinh 5), trong khi
do so dd khéi kién trac khong chi thé hién chirc ndng va méi
quan hé gitra cac khéi (khdng gian) ma con xac 1ap vi tri cu
thé clia ching va twong quan ty |é gitra ching — nhivng thi
ma trong so dd khéi ky thuat khong co.

Trong kién tric, so dd day chuyén cong ndng véi nhiéu
nét twong ddng véi so dd khdi ky thuat. Cac khong gian
dwoc thé hién bang cac khdi (bloc) va cac méi quan hé gitra
chiing dwoc bidu dién bing cac mdi t&n mdt hodc hai chidu.
Tuy nhién dwéi goc d6 kién tric cac bloc ¢ ti 1& kich thwéc
twong trng v&i quy md dién tich cia tirng phong bc (xem
hinh 6).

So dd nay c6 wu diém Ién |4 tinh khai quat cta né. Dang
can hod véi cach td chirc khdng gian ctia né dwoc 1am rd.
Nhuwng chinh vi sy khai quat chung d6 ma so dd day chuyén
khoéng cho ta hinh dang cu thé hay vi tri chinh xac cla tirng
khéng gian trong coéng trinh. Hon thé niva, né con cé6 mot
nhwoc diém nira la khong gian giao théng khong dwoc thé
hién nén tinh toan ven clia can hd bi pha vé. Khi ap dung vao
mét céng trinh cu thé thi no lai khéng phu hep vi sy lvgc bd
mot sb khong gian thanh phan (vi du nhuw khéng gian giao
théng chéng han).

Pé tan dung wu diém clha so dd day chuyén céng nang
va cac loi thé cla so d6 khéi kién tric néu trén, ching ta cé
thé tién t&i so dd khdi gian lwgc hon ma & d6 chudi khong
gian chlrc nang la trong tdm va vi tri clia cac khéng gian
trong day chuyén st dung duoc xac dinh, con hinh dang
thwe cla tirng khong gian bi loai bé dé tang tinh gian lwoc,
khat quat (xem hinh 7).

Minh hoa trong hinh 7, xem xét chudi khéng gian trong
moét can ho chung cw qua so db gian lwgc, bat dau véi khong
gian chung (common), tiép dén la khéng gian ban riéng tw
ciing 14 nut gan két cac khong gian riéng tw don [ - thanh
phan cudi cuing trong chudi khdng gian & vi du nay. Nhe do
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ma chiing ta nhan biét dwoc ngay cac cap do cong cong va
riéng tw cia cac khong gian va cach sap xép chiing ma so
dd day chuyén coéng ndng khong 16t ta dwoc.

Viéc sir dung so dd khdi gian lwoc cho cong trinh kién
tric cu thé dem lai nhiéu loi ich thiét thwe khi nhan dién dwoc
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4. Két luan

Tém lai, bdng mét viéc lam don gian nhwng hiéu qua, so
dd khéi kién truc tré thanh cong cu, phuong tién khong thé
thiéu dwoc khi phan tich cong trinh kién truc, nhat 1a phan
c6ng ndng. N6 cho ta kha nang bao quat va nhan biét co
clu td chirc, cach bd tri sdp xép cac phong 6c trong cén
ho, twong quan ty 1& v& hinh dang, quy mé va vi tri cia tirng
khéng gian cu thé sat véi thuc té xay dwng ma cac dang so
dd khac khéng co duoc.

Nhirng vai trd, y nghia va tac dung cu thé ma né dem
lai la:

- X&c l1ap gi¢i han khéng gian hivu ich cta cong trinh (&
dang gian lwoc, khai quat dé phan tich);

- Cho th&y rd hinh dang va vi tri cia khéng gian ma chiing
ta nghién clru, xem xét;

- Chira twong quan ty 1é vé kich thwde, quy mé dién tich
cua tirng khéng gian v&i nhau va véi ca tong thé cac chire
nang (co cAu) clia cdng trinh;

- Cho ta biét bd cuc vi tri ca tirng khdng gian trong trong
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Khao sat surtang nhiét d6 ctia dam thép c6 vat liéu chong chay
trong dam chay, stif dung phuong phap nhiét dé téi han

Survey of increase of temperature of steel beams with fire-resistive materials in fire, using critical

temperature method

Tom tat

Bai bao trinh bay phuong phap

tinh nhiét d6 cia dam thép c6 16p bao vé
trong dam chay, sit dung phuong phap
nhiét d6 téi han theo tiéu chuan Chau Au.
St dung phuaeng phap nay, khao sat quan
hé nhiét do- théi gian trong dam thép
khi thay d6i chiéu day va loai vét liéu boc
chéng chay, ti cac két qua thu dugc dé
dua ra cdc nhan xét, kién nghi cho viéc
chon vt liéu boc chéng chay cho dam
thép.

Tir khéa: Dam thép, Phuong phdp nhiét do téi
han, vt liéu boc chong chdy

Abstract

The paper presents the method of calculating
the temperature of steel beams with fire-
resistive material in the fire, using the method
of critical temperature according to European
standards. Using this method, investigating the
temperature-time relationship in steel beams
when changing the thickness and type of fire-
resistive material, from the results obtained
to make comments and recommendations

for selecting fire-resistive material for steel
beams.

Key words: Steel beam, critical temperature
method, fire- resistive material
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1. Giéi thiéu

Két ciu thép c6 wu didm trong lwong nhe, kha ndng chiu lwc kém, dé tin cay cao,
nhwoc diém chiu Itra kém, tinh chat co ly gidm nhanh khi nhiét dé tang trong dam
chay. Dadm thép la clu kién duwoc dung phd bién. Vat liéu chdng chay boc dam thép
duqc st dung nh:fam tang thoi gian chiu dwgc dam qhéy. Viéc lwa chon chiing loai,
chiéu day, tinh chat co ly cta vat liéu boc dadm bao dam thép khi chju chay theo yéu
cau thiét ké vé chiu Itra.

Theo Tiéu chudn EN 1993-1-2, kha ndng chdng chay cta két ciu thép thé hién
qua viéc dap trng 3 n6i dung co’ ban sau:

Hinh 1. Mgt sé dudng ting nhiét dg dam chay theo tiéu chuan chau
Au [2]

Hinh 2. Biéu dd hé sd suy giam mddun dan hoi, giéi han chay va
gidi han ty Ié cua vat liéu thép & nhiét do cao [3]
S0 44 - 2022 ]5
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« Thoi gian chiu Ira két cu = thdi gian chiu Itra yéu cau;

+ Dam bdo kha nang chiu Ikra tai thdi diém yéu cau;

« Nhiét d6 t&i han céu kién I&n hon so voi nhiét do thiét ké
cla cAu kién tai thoi didm yéu ciu.

Theo Tiéu chudn EN 1993-1-2, c6 ba phwong phap tinh
toan co thé duwgc sir dung dé& phan tich (rng x0r clia két ciu
thép khi chiu Itra, két hop véi 3 noi dung co ban & trén:

* Phuong phap nhiét d6 t&i han - phuwong phap nay don
gian dwoc st dung phd bién nhat cho danh gia kha nang
chdng chay clia cac cu kién;

+ C4c m6 hinh tinh toan don gian - phuong phap thiét ké
nay bao gém tat ca cac mé hinh co hoc don gian duwoc phat
trién cho phan tich cac cAu kién;

» Cac mo hinh tinh toan nang cao — phucyng phap thiét ké
nay cé thé dwoc ap dung cho tit ca cac loai két cAu, dwa trén
phwong phap phan ti hiru han, hién dwoc ap dung rong rai
trong tinh toan vi cé nhiéu loi thé.

Trong pham vi bai bao nay, dé cap dén trinh tu tinh toan
phwong phap nhiét d6 t¢i han. Phwong phap nay don gian,
dé& st dung, ¢ da dé tin cay cho nguwi tinh toan két ciu thép
& Viét nam. Phwong phap nay thuwong ap dung trong thiuc
hanh thiét ké két cAu thép theo tiéu chudn Au Chau. Mét s6
két qua khao sat nhiét d6 trong dam thép khi thay dbi chiéu
day va loai vat liéu boc chéng chay dwoc thuc hién dé cé cac
nhan xét, kién nghi cho viéc thiét ké dam thép cé vat liéu boc
chéng chay.

1.1. Sw tdng nhiét dé trong dédm thép trong diéu kién chiju
Itra theo thoi gian

M6i mét dam chay co dwdng cong quan hé nhiét do
va thoi gian chay khac nhau nhwng dé& phan tich tinh toan
ho&c tién hanh thi nghiém cé thé quy vé cac dudng cong
nhiét do - thoi gian chay tiéu chudn trén Hinh 1. Nhiét d6 &
day dwoec tinh la nhiét d6 trén bién bé mat két cau. Puong
Standard phu hgp cho viéc mé phédng dam chay trong cac
céng trinh ma vat lieu gay chay 1a vat liéu gbc xenlulozo.
Puwdng Hydrocarbon phu hgp cho viéc mdé phdng dam chay
c6 ngudn gbc tir hydrocarbon, nhitng dam chay nay ting
nhiét d6 1én rat cao va nhanh. Buwdng External phu hop cho
viéc m6 phéng cac dam chay xady ra bén ngoai céng trinh.
Ducyng Slow heating phu hgp cho viéc mé phong dam chay
céd nguon goc tlr cac vat liéu xay ra phan ung hép thu nhiét.
Trong két cAu nha clra thuwdng dwoc thiét k& chiu chay voi
dwong Standard. BPuwdng nay dwoc goi la dwong chuén I1ISO
834.

Puéng chuén ISO 834 dwoc xac dinh tiv phwong trinh
sau:

T = 345log4o(8t + 1) + T (1)

Trong do: t 1a thdi gian (phat); T 1a nhiét d6 trong budng
chay (°C) va T, la nhiét d6 ban dau ctia budng chay (thuong
Iy 20°C).
1.2. Céc dic tinh cua vat liéu thép dédm duéi tic dong cla
nhiét dé cao

Trén Hinh 2 thé hién quan hé gii*a hé sé suy gidm médun
dan héi, gi¢i han chay va giéi han ty 1& cua vat liéu thép theo
nhiét dg, trong do: fp o fyo VA E,, o lan lwot [a gioi han dan hdi,
gi&i han chay va mé dun dan hoi cla vat liéu & nhiét do 6; f,
va E, & gi¢i han chay va mé dun dan hdi cia vat liéu & nhlet
do thwong.

Khi nhiét d6 tang trong dam chay, v&i vat liéu thép, gioi
han chay bat dau gidm & nhiét do trén 400°C. O nhiét do
550°C chi con lai 60% cwong do & nhiét dé thwdng tai Hinh

2. Tiéu chudn EN 1993-1-2 [3] dwa ra phwong phap tinh toan
két cAu thép dam bao an toan chay dwa trén nhiét do t&i han.
Phwong phap nay gia thiét nhiét do trong tiét dién thép nhd
hon nhiét do t&i han la dam bao két cdu da kha nang chiu
lwc. V&i ddm thép hay cot tiép xic 3 méat vai Ira thi nhiét d6
t&i han 620°C, v&i cot cé 4 mat tiép xuc Ikra thi 550°C.

Viéc xac dinh nhiét do ctia dam thép trong qua trinh chiju
ICra d& xac dinh két cAu cé dam bao an toan chay hay khong.
1.3. Céc budc tinh nhiét do t6i han ctia ddm thép khéng
6 va co I6p béo vé trong diéu kién chay, st dung phuong
phép don gian theo Tiéu chuédn EN 1993-1-2

Trinh tw tinh toan theo phwong phap nhiét d6 t&i han clia
Tiéu chudn EN 1993-1-2 gdm 5 buwéc chinh:

Buwéc 1: Xac dinh tai trong lén cAu kién trong diéu kién
chiu Itra Eg g ;

Bwdc 2: Phén loai tiét dién céu kién;

Budc 3: Xac dinh kha nang chiu lyc cla ciu kién R g o;

Buéc 4: Xac ty sb tai trong o;
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Buwédce 5: Xac dinh nhiét do téi han cua
dam 8, ., qua cong thire thyc nghiém.

Khi tinh toan v&i dadm khong cé 16p béo
vé&, néu khéng dam bao kha nang chiu luc khi
chay thi phai str dung bién phap bao vé ciu
kién trwdc anh hwéng cua Itra. V&i dam thép,
co I&p bao vé co tac dung rd rét. Quan sat
dd thi quan hé nhiét do trong ciu kién theo
thoi gian tai hinh 4. Sau 60 phut nhiét d6 trong
dam co 16p bao vé dat khoang 419°C so véi
khoang 925°C néu khdng cé I&p bao vé.

Tiéu chuan EN 1993-1-2 ciing dwa ra cac
bwdc tinh toan nhiét do t&i han cia dam thép
khéng co va cé I&p bao vé thir tyw nhw sau:

2. Khao sat anh hwéng cua tiét dién dam
thép va vat liéu boc chdng chay t&i nhiét
dé trong dam thép cé I&p bao vé
2.1. Anh huéng cta hé sé tiét dién

Hé sb tiét dién Ap/V 1a ti sb dién tich bé
mat tiép xuc véi Ira trén thé tich. CAu kién co
hé sb tiét dién I&n sé b tdng nhiét nhanh hon
céu kién c6 hé sb tiét dién nhd. Bon vi clia hé
s6 tiét dién 1a m™'. Mot sé tiét dién co hé sb tiét
dién Ap/V khac nhau dwogc khdo sat trong bai
bao nay. (Bang 1)

Trén Hinh 5 gi&i thiéu két qua tinh nhiét do
trong cAu kién thép khéng boc chéng chay cé
tiét dién khac nhau theo thei gian chay.

Nhan xét: Hé sé tiét dién co anh hwéng
dang k& dén nhiét do ting trong dam thép khi
chiu chay. Khi dam khéng boc vat liéu chéng
chay thi chi sau 9,8 phut dén 25 phut chiu
chay, nhiét d6 trong ddm dat nhiét do t&i han
840 = 550°C, dam thép da méat phan Ion kha
nang chiu lyc. D& dam thép dam bao didu
kién an toan chay thi can cé 16p boc bao vé
boc chéng chay.

Vat liéu chdng chay phd bién hién nay tai
Viét Nam | vira chéng chay, thach cao chéng
chay.

Dung viva chdng chay CAFCO 300 day 15
mm c6: khéi lwong rieng p = 240 (kg/m®), do
dan nhiét viva A = 0.078 (W/mK), nhiét dung
riéng c, = 700 (J/kgK);

Dung tdm thach cao chdng chay Gyproc
chiéu day 12,5 mm va 15 mm. Khéi lwong
riéng riéng p = 160 (kg/m®), d6 dan nhiét vira
A = 0.19 (W/mK), nhiét dung riéng c, = 1000
(J/kgK).

Nhan xét: Gigi han chiu Itra cta dam voi
céc tiét dién khac nhau, I&p boc chéng chay
nhw nhau, c6 gi¢i han chiu Ita khac nhau.
Dam thép dat nhiét do t¢i han 6, = 550°C
sau 29,8 phut déi véi tiét dien cé Ap/V = 290,4
m™' va sau 55 phat déi véi tiét dién co AV =
121.8 m™).

Cung 16p boc bado vé chdng chay, nhiét
dod trong dam thép tang dang ké khi hé sb
tiét dién A,/V tang. V&i I6p vira CAFCO day
15mm, tai th&i gian chay 60 phat, nhiét dé
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Bang 1. Loai tiét dién khao sat va hé so tiét dién

Hinh dang Loai tiét dién
HE 300M HE 200B HE 140A HE 100A HE 100AA
. 2 - D =340 mm D =200 mm D =133 mm D =96 mm D =91 mm
[ ; b =310 mm b =200 mm b =140 mm b =100 mm b =100 mm
T=39mm T=15mm T=8.5mm T=8mm T=55mm
. t=21mm t=9 mm t=5,5mm t=5mm t=4,2mm
J Hé s6 tiét dien: | Hé sb tiét dien: | Hé sb tiét dien: | Hé sb tiét dien: | Hé sb tiét dién:
' AN =502m" | AV =1218m" | AJV=2083m" [AJV=2175m"| AV =290,4m"

dam thép 1a 400°C déi véi tiét dién co Ay/V =
50.2 m" va xap xi 600°C déi v&i tiét dién co
AplV =290.4 m™).

2.2. Anh huéng cia chiéu day vét liéu boc
chéng chay: thach cao, viia

2.2.1. Thach cao chéng chay, chidu day
tdm 12,5 mm, 15 mm, 2 tdm theo t& hop
2x12,5 mm, 12,5mm+15mm, 2x15 mm (Hinh
10)

Khao sat tiét dien HE 300M co AV =
50,2 m™" v&i thach cao chéng chay chiéu day
thay d6i. Dung tdm thach cao chéng chay
Gyproc chiéu day 12,5 mm va 15 mm. Khoi
lwong riéng riéng p = 160 (kg/m®), d6 dan
nhiét vira A = 0.19 (W/mK), nhiét dung riéng
Cp = 1000 (J/kgK).

Nhan xét: Kha nang chéng chay cua
thach cao Gyproc, 1 tAm don 12,5 mm da c6
kha nang cach nhiét dang ghi nhan, nhiét 6
d&m thép sau 60 phut chay khoang 420°C.
Khi ding t& hop 2 tAm 12,5 mm nang téng
chiéu day lén dén 25 mm, nhiét d6 dam thép
sau 60 phut chay khodng 235°C. Chiéu day
thach cao cang tang, nhiét d6 dam giadm
dang k&. Thiét k& dung thach cao Gyproc
2 1&6p 12,5mm +15mm 1am 1&p chdng chay
da dwoc dung trong két cAu hé tran ctia Dy
an cép dac biét — Dai truyén hinh Viét Nam
— 8 trwdng quay nhé cla khéi cao tang, 73
Nguyén Chi Thanh, Ha Néi, thi céng n&dm
2015. Quy mé khoéng 2.000m? tran.

2.2.2. Viva chéng chay CAFCO, chiéu
day 8 mm, 10 mm, 12 mm, 14 mm, 15 mm
(Hinh 11)

Nhan xét: Vi tiét dién ddm HE300M, kha
naéng cach nhiét clia viva CAFCO tét vuot
tréi so véi thach cao c6 cuing chiéu day (&
day tinh toan véi chiéu day 15mm), sau 60
phut, nhiét 6 ddm thép boc viva dat 187°C
va dat 254°C v&i dam boc thach cao. Vé co
ban kha nang cach nhiét cia vira CAFCO
tbt hon dang ké véi thach cao. Tuy nhién gia
thanh boc lai cao hon boc thach cao. Khao
sat chidu day 16p viva tr 8 mm dén 15 mm,
sau 60 phut, nhiét d6 trong dam dat gia trj tir
298°C dén 187°C.

Hinh 7. Bi€u d6 gia tang nhiét d6 cua dam thép khdéng boc vat liéu
chong chay véi cac hé so tiét dién khac nhau
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Hinh 8. Biéu d6 gia ting nhiét d6 cia dam thép boc vira CAFCO
chong chay day 15 mm co6 cac hé so tiét dién khac nhau
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Hinh 9. Biéu d6 gia ting nhiét d6 cia dam thép boc thach cao
Gyproc chong chay 15mm cé cac hé so tiét dién khac nhau

Hinh 10. Biéu db gia ting nhiét d6 cia dam thép boc thach cao

Gyproc chong chay vdéi chiéu day tang dan
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Hinh 11. Biéu db gia ting nhiét d6 ciia dam thép boc vira CAFCO

chong chay véi chiéu day tang dan

3. Két luan va kién nghi

- Dung phwong phap nhiét do t&i han
c6 thé tinh sy gia tdng nhiét do trong két
cAu thép trong didu kién chay cho két qua
dé& s dung, co6 thé ap dung nhanh trong
thwe té voi mirc dd tin cay chdp nhan
dwoc. Céac tinh toan c6 thé dé dang lap
thanh bang tinh, phuc vu thuan tién céng
tac thuyét minh.

- Dam thép khi khéng boc vat liéu
chdng chay c6 gidi han chiu Itra rat thap vi
nhiét d6 trong ddm ting nhanh cé thé dat
dén 550°C chi sau 9 dén 25 phut khi chay.

- He sb tiét dién anh hudng dang ké
dén sy gia tdng nhiét do trong dam thép,
khi thiét ké chiéu day 1&'p vat liéu boc chéng
chay d& dam bao gi&i han chiu Itra yéu ciu
cUa tiét dién can tinh toan dén;

- V&i thach cao chéng chay Gyproc cho
hiéu qua cach nhiét tét, sau 60 phut dam
boc thach cao 12,5mm dat 301°C, dam
boc thach cao 2 I&p 12,5mm + 15mm dat
167°C, d&m boc thach cao 2 16p 15mm dat
156°C. Tuy theo yéu ciu s dung c6 thé
tham khao cach boc thach cao nhw trén.
Thach cao Gyproc san xuét trong nwéc.

- V&i viva chéng chay CAFCO, la vira
nhap khau cta Australia phd bién trén thi
trwong Viet Nam, cé cac chi sb v& cach
nhiét tbt, tuy theo yéu ciu st dung chidu
day boc viva c6 thé tham khao cach chon
chiéu day nhw trén./.
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Gan két bai tap mon vat ly kién tric
vao cac do an chuyén nganh
Integrating exercisesof Architectural Physics Subject into Architect specialized projects

Tom tat

Vét Iy Kién tric la mén hoc nghién ciu
cac yéu td vé moi trudng nhiét am,

moi truong am thanh va anh sang ciia
cacthanh phan kién trac cong trinh tur
khéng gian trong nha dén ngoai nha,
tir cong trinh don 1é dén nhém cac cong
trinh kién tric. Mon hoc vé Vat ly kién
tric trong cac co' sé dao tao nganh Kién
triic 6 Viét nam da c6 tir kha sém, tuy
nhién phuong phép va cach tiép can,
giang day chua thuc té khién cac két
qua ting dung vao trong thuc té& con han
ché. Vii vdy, viéc gan két cac bai tap thuc
hanh mén Vat Iy kién tric vao cac d6 an
chuyén nganh la rat can thiét.

Tir khéa: Vit ly kién triic, Bai tdp thuc hanh Vat
Iy kién triic, D4 dn chuyén nganh Kién triic

Abstract

Architectural physics subject is a study of

the elements of the Humid environment,

the sound environment, and the lighting
environment of architectural components
from indoor spaces to outside the house,
from a single building to a group of buildings.
Architectural physics subject has been studied
for a long time. However, the method and the
unrealistic approach cause the results to be
still limited. Therefore, integrating exercises of
architectural physics into Architect specialized
projects is essential.

Key words: Architectural physics, Exercises
of Architectural physics, Architect specialized
project
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1. Dat van dé

Bién dbi khi hau, 6 nhiém méi trwdng, st dung nang lwong tiét kiém va hiéu qua
d&t ra nhivng thach thirc dbi véi dao tao va hanh nghé kién tric. Dao tao kién tric sw
cbng trinh tai Trwérng Dai hoc Kién tric Ha Noi, trong bbi canh héi nhap Quéc té hién
nay da dat ra nhidu co hoi va thach thirc trong viéc ddi méi chwong trinh va néi dung
dao tao; phwong phap day va hoc tap mén Vat ly kién triuc cia Truwéng Dai hoc Kién
tric Ha Noi néi riéng va cac co s& dao tao kién tric sw (KTS) & Viét Nam néi chung.

Noi dung co ban clia Mén Vat ly Kién tric day trong cac trwéng dai hoc chuyén
nganh Kién tric gébm 3 phan chinh:

- Phan Mai treong nhiét dm trang bi cho sinh vién nhitng kién thirc co ban vé cac
yéu t6 khi hau ngoai nha va vi khi hau trong céng trinh klen tric; cac dang truyen nhiét
va tinh toan cach nhiét cho két cau bao che theo yéu ciu chéng néng va chong lanh;
tinh toan truy&n dm qua két cu ngan che, cac giai phap cach nhiét, cach 4m, che
nang, théng gié tw nhién tbt d& dat hiéu qua chéng néng, chéng lanh, chéng 4m, tao
moi tredng vi khi hau tién nghi trong cong trinh kién tric.

- Pha&n Méi trwéng &m thanh cung cap cho sinh vién cé nhitng kién thirc co ban
vé am thanh, phwong phap thiét k& va tinh toan trang &m trong phong c6 chirc nang
d&c biét va cac van dé lién quan dén am hoc dé thi nhw céc gidi phap chéng 6n trong
d6 thi (giai phap quy hoach, kién truc, giao théng va nhivng giai phap ky thuat cé lién
quan)

- Ph&n Mai trwdng &nh sang trang bi cho sinh vién nhirng kién thirc co' ban vé
anh sang, tinh toan va thiét ké chiéu sang tw nhién cting nhw chiéu séang nhan tao va
cac van dé lien quan dén chiéu sang cong céng trong dé thi nhw chon kiéu bé tri dén,
khoang cach cuc dai gitra cac dén, quang théng yéu cau cla dén.

Maén hoc Vat Iy kién trdc danh cho chuyén nganh Kién truc déu c6 méi quan hé
chat ché véi cac hoc phan khac trong chwong trinh dao tao, bd sung kién thirc cho
cac mén hoc va dd an chuyén nganh.

Trong giai doan gan day, cac trwong dao tao dai hoc trén thé gioi da co nhwng
thay di I&n trong phuong phap gidng day va hoc tap nham nang cao hon nira chét
lwong dao tao. Sw chuyén bién manh mé trong céng tac dao tao tai cac truong dai
hoc tai nwéc ta trong nhirng nam gan day, dac biét khi cé sy hdi nhap qudc té da
va dang dat ra nhidu thach thirc ddi véi linh vipe dao tao nganh Kién trac. Hé théng
phap luat cung véi nhirng quy dinh ctia Nha nuwéc déi VGi cac cong trinh kién tric
xay dung ngay cang ddi mai va ddi héi véi nhitng y&u ciu cao hon, chi trong nhigu
hon dén van d& bién ddi khi hau, tiét kiém nang lweng. Vi tinh chat 1& mdt mén hoc
co s& tdng hop cac k§ ndng va kién thirc vé cac giai phap thiét ké dam bao tién nghi
moi trwdng vi khi hau st dung trong c6ng trinh, bao gdm cac van dé vé: cach nhiét,
chdng dm, che néng, théng gio, thiét k& am hoc phong, chiéu sang tw nhién va nhan
tao, nén viéc dbdi mai trong gidng day va hoc tap mén hoc Vat Iy kién trac 1a moét doi
héi chinh dang.

2. N6i dung khoa hoc

Hlen nay céc bai tap clia mon Vat ly Kién tric con riéng biét, géi gon trong cac noi
dung vé Vat ly kién tric, chwa két hop, Iong ghep vao cac dd an chuyén nganh dé giai
quyét cac ndi dung vat Iy kién tric va gén két voi cac ndi dung mé&i trong giai doan
phat trién nhuw st dung tiét kiém nang lwong va hiéu qua, kién trac xanh..

T ndm 2008, mén Vat ly kién tric dwoc day tai trweong Kién trac Ha n()i V@i thoi
lwong 2 tin chi (twong dwong véi 30 tiét theo nién ché). Thuc té, thoi lwong nay chi da
cho phén day ly thuyét co ban b&i Vat ly kién tric khéng phai la 1 mén hoc, ma la tén
ghép cltia 3 mén (goi 1a 3 mén, vi ching khac nhau tir cac khai niém co ban dén cac
giai phap k¥ thuat). Néi dung mén Vat ly kién trac hién tai dang day tai trwdng Dai hoc
Kién tric Ha ndi cha yéu gém 3 phan: Khi hau va nhiét kién trac, Chiéu sang kién tric
va Am thanh kién tric. M&i phan d&u néu day da cac khai niém chung, cac dai lwgng
vat ly dic trwng va cac giai phap chung (mang tinh ly thuyét nhidu hon 1a thwe hanh).
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Trong khi d6, chwong trinh dao tao KTS cla mét s
Trwéng Dai hoc trén thé gi¢i da cé nhivng ddi méi tich cuwe
trong viéc gidng day mén hoc nay, théng qua viéc gan két
cac bai tap mdn hoc vao dd an chuyén nganh, tham chi con
coi day la mét ndi dung bat budc trong dd an tét nghiép cua
sinh vién (phan ky thuat trong dd an, twong dwong véi viéc
tinh toan so lwoc két cAu hay thiét ké noi that...).

3. Dé xuat mot s6 gia phap gan két bai tap mon vat ly
kién triic vao cac dd an chuyén nganh

T nhirng thuwc trang néu trén, qua kinh nghiém giang
day mén hoc Vat Iy kién tric trong nhiéu ndm qua va nghién
cthu mo hinh dao tao clia mét sé truwong trén thé gisi, tac gia
dé& xuét mot sb giai phap dé gan két Bai tap mon Vat ly kién
trdc vao cac dd an chuyén nganh Kién truc:

- V& thoi lwong: Bé sung 15 tiét trong chwong trinh giang
day mén Vat ly Kién tric (twong dwong véi 1 tin chi);

- Banh gia: Diém qua trinh 20%, Bai tap thwc hanh 30%,
Thi cubi mén 50%;

- N@i dung va cac bwéc thye hién:

1. Lwra chon dé én dé gan két véi mén hoc:

Sinh vién s& sir dung cong trinh kién trdc ma minh da
thiét ké trong d& 4n mén hoc hodc swu tAm véi day da hé so
phuwong an thiét ke gom mat bang, mat cat, mat dieng. Véi
c6ng trinh cia minh thiét ké hodc swu tAm, sinh vién s& ndm
ro y twdng thiét ké va cac chirc nang chinh trong céng trinh
kién truc do.

Nhoém cac cong trinh kién tric lwa chon bao gébm trudng
hoc, bao tang, nha hat, nha &. V&i mdi mot thé loai cong trinh
kién tric khac nhau sé& cé mot dang bai tap vat ly kién trac
riéng biét nhw:

e Cobng trinh trwong hoc:

- Tinh toan chiéu sang tw nhién cho mét phong hoc dién
hinh;

- Tinh toan cach nhiét cho cac phong cé chirc nang st
dung thwong xuyén.

e (Cong trinh bao tang:

- Tinh toan chiéu sang nhan tao;

- Céc giai phap che néng cho céng trinh.

e Cong trinh nha hat ho&c biéu dién da nang:

- Tinh toan trang @m cho Phong khan gia;

- Céach xac dinh hinh thirc mé&t bang, mat cat, cach st
dung vat liéu trang &m phu hop.

e Cong trinh nha &:

- Thiét ké cach nhiét cho I6p vé bao che céng trinh;

- Tinh toan théng gi6 tw nhién.

2. Néi dung gén két mén hoc véi céc bai tap thuc hanh:

Can gan két thém cac ndi dung tiét kiém nidng lwong,
kién tric xanh, bdo vé& méi truéng vao bai tap cu thé la:

e Phén khi hau va nhiét kién trac:

- Thiét ké cach nhiét dbi voi vé bao che: Khi thiét ké
tuong ngoal va mai cong trinh can két hop véi cac glal phal
thiét ké két cau che nang phai tuan tht cac yéu ciu vé tng
nhiét tr& hay hé sb truyén nhiét tdng theo chirc nang str dung
clia cong trinh va theo vung khi hau clia dia phwong xay
dwng. Déi v&i clra sb va clra troi phai dam bado sy théng
thoang va lay anh sang ty nhién. Khi ty so dién tich clra sb
trén twong vuot qua 50% hodc ty sb dién tich clra troi vwot
qua 5% dién tich clra mai, phai ddm bao cac yéu cau vé chi

sb truyén nhiét tdng cla twdng va mai.

- Thiét ké& hé thdng thong gi6 va diéu hoa khong khi cho
cong trinh: Can Idng ghép thém noi dung tiét kiém ning
lwong nhw st dung quat dé& théng thoang va lam mat, st
dung diéu hoda cuc bd phuc vu ngay tai chd, st dung diéu
hoa khéng khi trung tam, 1dam mat béng nwéc. Dé st dung
tiét kiém nang lwong va hiéu qua, can thue hién cac ndi dung
vé hiéu suét thiét bj (chi sb hiéu qua COP) cach nhiét éng
dan hé théng cép lanh, cach nhiét hé théng 6ng cép va héi
gio.

e Phén chiéu sang kién tric:

Thiét ké hé thdng chiéu sang cho cdng trinh, bao gém
chiéu sang tw nhién két hop chiéu sang nhan tao cho céng
trinh. D& hé théng chiéu sang cé hiéu qua vé ning lwong,
thi hé thdng can ddm bao d6 roi, hiéu qua thj giac, ddng thoi
gidm thidu st dung. Muédn dat dwoc cac yéu ciu nhw da néu,
can dadm bao mat do céng suét chiéu sang, hiéu suat phat
sang tbi thiéu cta bong dén va ton that tbi da cta chan luu
theo dung qui dinh ctia quy chudn. Ngoai ra can &ng dung
céc thiét b diéu khién chiéu sang cho cac khéng gian trong
cbng trinh.

e Phan am hoc kién tric:

Thiét ké trang am phong khan gia, can ldng ghép thém
ndi dung trang tri ndi that, nghé thuat chiéu sang cho phong
khan gid. Céc trang thiét bi chiéu sang va am thanh can lva
chon chung loai tiét kiem nang lvong

3. Két luan

Cac yéu tb vat ly kién trac anh hudng dén moi trudong
tién nghi, bdo vé& con ngwdi trwdc nhitng tac dong bat loi
cUa diéu kién khi hau, ddng thoi tan dung nhivng wu thé ma
didu kién khi hau c6 thé mang lai. Viéc thiét ké kién tric dwa
trén co s& nghién ctru Vat ly kién trac lién quan dén cac yéu
t& nhiét &m, am thanh, anh sang da dugc cac nuéc phat
trién nghién ctru, quan tam va tng dung ti rat sém va da
xay dwng ra cac hé thdng tiéu chuén tién nghi. Cac nghién
ctu vé& Vat ly kién trac tai Viét nam ciing c6 tir kha sém, tuy
nhién phwong phap va cach tiép can chwa thyc té khién cac
két qua dat dworc con han ché. Vi vay, viéc bd sung thém 15
tiét (twong dwong v&i 1 TC) va ndi dung bai tap thuc hanh
gén két véi dd an chuyén nganh cho mén hoc Vat ly kién
tric 1a can thiét va cé y nghia thuc tién. D& dat dwoc cac yéu
cau do, can co sy phdi két hop tir viéc diéu chinh chwong
trinh dao tao dén viéc dbi mai ndi dung, phwong phap day
va hoc, ¢é nhw vay cac dé xuét da néu trén méi co thé ap
dung dwoc./.
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Tinh toén nut lién két han truc tiép thanh thép dng
theo tiéu chuan chau AuEN 1993-1-8

Design of weld joints for hollow section steel to Eurocode EN 1993-1-8

Tom tat

Bai bao nay trinh bay cach tinh toan nut
lién két thanh thép 6ng trong gian theo
tiéu chudn chau Au EN 1993-1-8. Dang
thei, thuc hién mét s6 vi du tinh toan dé
minh hoa cach tinh toan nay, qua dé van
dung trong tinh toan thuc hanh 6 Viét
Nam.

Tir khoa: Niit lién két thép dng; lién két han

Abstract

The paper presents a design of weld joints
for hollow section steel in truss according

to Eurocode EN 1993-1-8. At the same time,
some examples illustrate this design, thereby
applying itin practice in Vietnam.

Key words: Weld joint forhollow section steel;
weld joints
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1. bat van dé

Nt lién két han tryc tiép dwoc st dung dé lién két cac thanh gian ciu tao tir
thép 6ng hodc thép hop, loai nat lién két nay thay thé viéc str dung ban ma trong céac
gian c6 cac thanh clu tao tir thép géc. “Tiéu chuan thiét ké - Két chu thép” TCVN
5575:2012 ctia Viét Nam cé dé cap dén yéu cdu cu tao va tinh toan loai nut lién két
thanh thép 6ng béng han tryc tiép, nhung néi dung d& cap con so sai, gay kho khan
cho cac nha thiét k&, cac k§ sw Viét Nam van phai siv dung tiéu chuadn nwéc ngoai,
trong s6 d6 co tiéu chuan cta chau Au (EN 1993-1-8), My (AISI), Uc hodc Nga. Thay
réng, bo tiéu chuan thiét ké vé két chu xay dwng cta chau Au gdm c6 10 phan (tw
Phan 0 dén Phan 9), dwoc st dung & cac nwéc chau Au, va mot sé nwdc & chau
A nhw Singapore, Malaysia, HongKong. Tai Viét Nam, tiéu chuan chau Au ciing kha
quen thudc déi véi cac ki sw, trong s6 d6 da cé phan dwoc chuyén dich thanh tiéu
chuan Viét Nam (vi du, TCVN 9386:2012), viéc tim hiéu tiéu chuén chau Au @& van
dung trong tinh toan thiét ké& két cAu xay dwng ndi chung va thiét ké& nat lien két cau
kién réng bang lién két han truc tiép ndi riéng la can thiét.

Nt lien két thanh thép éng dwoc dé& cap trong muc 7 ciia EN 1993-1-8, theo dé
muc 7.1 trinh bay tbng quan vé& nut lién két va pham vi ap dung cac yéu cau vé ciu
tao va tinh toan nut lién két; muc 7.2 trinh bay vé diéu kién kiém tra bén nut lién két
va cac dang pha hoai nat dién hinh; muc 7.3 trinh bay vé lién két han tryc tiép cac
thanh; muc 7.4 danh riéng dé trinh bay tinh toan nut lién két thanh thép 6ng (CHS).
Theo d6, ndi dung bai bao nay chi dé cap dén van dé tinh toan nat lién két thanh thép
éng, twong (rng v&i muc 7.4 ctia EN 1993-1-8.

2. C4u tao va tinh toan
2.1. Nt lién két han thanh thép éng

EN 1993-1-8trinh bay dwdi dang bang cac biéu thirc khai trién va quy trinh kiém
tra do bén ddi v&i mdi cach bd tri thanh. Theo do, dd bén tinh thiét ké cta nut lién két
dwoc biéu di&n dwsi dang d6 bén chiu lwe doc truc hodc dd bén chiu mé men uén I&n
nhét clia thanh bung. Céac quy dinh ap dung nay cé gia tri v&i ca tiét dién réng can
néng theo tiéu chudn EN 10210 va cho tiét dién réng can ngudi theo EN 10219, néu
kich thuéc két cAu cla tiét dién réng dap (ng cac yéu cu sau [3].

Déi v&i cac thanh tiét dién réng can néng va can ngudi cé fy< 460N/mm?. Déi voi
thanh co6 fy> 355 N/mm?, d& bén tinh thiét k& cin phai chiét giam bang hé sb 0,9.
Chiéu day danh nghia ctia thanh tiét dién réng dbi véi thanh bung khéng nén nhé hon
2,5mm, chidu day danh nghta cla thanh tiét dién réng déi véi thanh canh gian khong
nén Ién hon 25mm, trir khi cé cac bién phap déc biét dé bao dam tinh chét cta vat
liéu pht hop véi dd day. Cu kién chiu nén can thda man yéu cau duoc dan ra trong
EN 1993-1-1 cho céc tiét dién ngang loai 1 hodc 2 trong diéu kién udn thuan tay.

Ngoai ra, cin thda méan cac diéu kién cau tao sau:

- Géc gitva cac thanh bung va thanh canh, ciing nhu gitra cac thanh bung lién ké
can thda man diéu kién 6,> 30°.

- DAu cac cAu kién lien két vao nat cAn dwoc gia cong sao cho khong lam thay dbi
hinh dang tiét dién ngang ctia ching.

- Khe hé gitra cac thanh bung d& dat méi han, can khéng nhéd hon (t; + t,).

- Trong c&c nut cé sw chdng 1&n cac thanh bung, gia tri chdng 14n can da dé lién
két cac thanh dam béo truyén lwc cat tir thanh bung nay dén thanh bung khac. Trong
trwong hop bat ky hé sb A,, dic trwng gia tri chdng Ian can 16n hon 25%.

- Néu céac thanh bung dwoc lién két chdng cé chiéu day khac nhau hodc duwoc lam
tlr thép mac khac nhau thi can cat thanh véi gia tri tif,; nhd hon.

- Néu céc thanh bung duoc lién két chdng c6 chiéu réng khac nhau thi can cat
thanh hep hon.

Pham vi 4p dung déi v&i nat lién két han cac thanh bung va thanh canh lam tir éng
tron, cho trong Bang 2.1.
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2.2. Do bén thiét ké cua nat lién két

Céc gia tri ndi lwc thiét ké trong cac thanh bung va thanh
canh & trang thai gi¢i han do bén khéng duoc vuwot qua
gia tri d6 bén thiét ké cta ciu kién duoc xac dinh dudi day
(twong rng v&i muc 6.3 ctia EN 1993-1-1).

Céc gia tri ndi luc thiét ké trong cac thanh bung trong
trang thai gi¢i han dd bén cling khéng dwoc qua gia tri do
bén thiét ké cla nat dwoc dan ra dwdi day [3].

Ung suét 0 g4 hodc o, g4 XUt hién trong cac thanh canh
tai vi tri nut can xac dinh theo cac cong thirc:

o _ NO,Ed + MO,Ed
0Ed —
AO WeI,O (1 )
- _ Np,Ed + MO,Ed
PEd AO VVeI,O (2)

trong do:
Np,Ed = NO,Ed - ZNi,Edcose'

i
i>0

Ty 1&€ dwdng kinh

0,2<dfdy<1,0

Thanh canh Chiu kéo 10 < dy/ty < 50 (trong trudng hop tdng quat)
Chiu nén Tiét dien ngang loai 1 hoac 2, va
10 < dyfty < 50 (trong trwdng hop tdng quat)
Thanh bung Chiu kéo di/t; < 50
Chiu nén Tiét dién ngang loai 1 hoac 2
Khoang chdng 25% < Aoy < Aoyjim (Xem muc 7.1.2(6) ctia EN 1993-1-8)
Khe h& gzt +t

Phéa hoai b& mét thanh canh - nit dang chir Tva Y

02k f 2
T 000 (2,8414,287) /7,

N, =
R sin®,

o

CB=
Bdo

Pha hoai bé mét thanh

canh - nut dang chr X

:kpfyotg 52 Iy
W4 sing, (1-0,818) *°

Pha hoai b& mat thanh canh - nit dang chir K va N vé&i phan chdng hodc khe hé

k .k f  t2 d, ) 1
Nygg = M(mno,zi —
sinb, o/ Yws
siné,
= N
2,Rd Sin92 1,Rd
Pha hoai choc thiing déi véi nit dang chiv K, N va KT véi Khi d; < dg — 2tg:
khe h& va nat dang ch* T, Y va X [i = 1, 2 hoac 3] fo 1+ sin®.
Nipg = 2 t,nd !

\/5 0 i2$in2_6i Yms

Cac hé s6 kg va k,

.02 0,024'Y1’2
Ko =7 [ 1+ exp(0,59 /1, —1,33)

(xem Hinh 2.2)

Béi v&i ny> 0 (nén),
ko =1 —0,3n,(1+ ny), nhung k, < 1,0
Déi v&in, <0 (kéo), k, = 1,0
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Noeg — gid tri thiét ké cta ndi Iwc doc truc trong thanh
canh;

Nigq — gia tri thiét ké cta ndi lwc doc truc trong thanh
bung thtri (i =1, 2, 3);

Mogq — gid tri thiét ké ciia mé men ndi luc trong thanh
canh;

A, - dién tich tiét dién ngang cta thanh canh;

We o — md men chdng udn cla tiét dién ngang thanh
canh;

0 - goc nghiéng clia thanh bung thri (i=1, 2, 3);

Gia tri d6 bén thiét ké cha nat han néi cac thanh bung va
thanh canh lam t&r 6ng tron véi diéu kién cac tham sé hinh
hoc clia nut phu hgp véi pham vi ap dung dwoc chira &
Bang 2.1. Theo d6, chi can tinh todn vé& sy pha hoai bé mat
va choc thling thanh canh, gia tri d6 bén thiét k& ciia nut can
l4y theo gia tri nhd hon tir cac gia tri cta hai tiéu chi nay.

a) Déi véi nut phéng

Trwong hop 1: Nut lién két cac thanh bung chi chiu tac
doéng cla lwc doc, gia tri cta lwc doc thiét ké& trong thanh
N1,Eq4 khong dwoc vt qua dd bén tinh toan cda nat lién két
han Ni,Rd. Gia tri ctia N{,Ry dwoc xac dinh theo cac Bang
2.2 hoac Bang 2.4.

Trwdong hop 2: Nt lién két cac thanh bung chju tac déng
ddng thoi cta lwe doc va md men ubn, cin théa man didu

kién:
Neo [ Mpses | Mopied]
iEd +|: ip,i,Ed :| + op,i,Ed < 1
Ni,Rd IVIip,i,Rd Mop,i,Rd (3)
trong do:

Mip,ira - 40 bén thiét k& khi chju tdc ddng mé men ubn
trong mét phang nut;

M. g4 - gid tri thiét ké clia m6 men ubn trong mat phang
nut;

Mop.ird - G0 bén thiét ké khi chju tac dong md men udn
ngoai mat phang nut;

Mop.i £4 - gid tri thiét ké cia m6 men ubn ngoai méat phang
nut.

C6 thé lay gia tri md men tai diém giao cia truc thanh
bung v&i mat trén cla thanh canh lam gia tri thiét k& ctia mo
men ndi lwc M; gq.

Céc gia tri cila Mipjrg V& Mgpjrg dwoc xac dinh twong
(rng theo cac Bang 2.3.

Gia tri cGia hé sb kg duoc st dung trong cong thirc cho
nat dang chr K, N va KT dwoc dan ra & Hinh 2.1. Hé sb Kg
duwoc 14y cho nat c6 khoang h& cling nhw nat co sw chong
I4n twong (ng vé&i g, ddng thdi cho khodng hé va chéng 1an,
va st dung gia tri &m cla dai lwong g dé thé hién sy chéng
l&n q d& dwoc chira & Hinh 2.2.

b) Béi v&i nut khéng gian

Trong tirng mat phang ctia nGt khéng gian can tuan tha
céc tiéu chi thiét k& nhw dbi voi nat phéng, véi gia tri clia hé
s6 chiét gidm d6 bén thiét k& u dwoc xac dinh theo Bang 2.5.
Theo d0, gia tri d6 bén thiét ké dbi voi clia tiing mét phang
clia nut khéng gian can l4y bang do bén twong &ng clia nat
phéng nhan véi hé sb giam yeu u, béng cach str dung Ilwc
twong &ng trong thanh canh dé xac dinh hé s6 Kp.

3. Vi du tinh toan

Duwai day trinh bay hai vi du tinh toan, minh hoa phuong
phap tinh nut lién két han tryc tiép thanh thép bng, cac sé
liéu trong vi du dworc trich dan tw tai liéu [2].

3.1. Lién két nit chir T, thanh tiét dién ng chi» nhat chju
mé men trong mat phang (Hinh 3.1) [2]

Cac kich thwde thanh canh va thanh bung:

- Thanh canh: by = 150mm, hy = 150mm, t; = 10,0mm

- Thanh bung drng: by = 150mm, h; = 150mm, t; =

Kiém tra pham vi 4p dung cong thirc:

- Thanh canh:

(bo — 3to)/t; (hg — 3ty)/ty < 38¢ (cho tiét dién ngang loai 1
hodc 2 chiu nén)

38¢ = 38\/235 /f,, =38y235/355 = 30,92

=8,0mm

(bo — 3to)/to = (150 - 3x10)/10 = 12 < 38¢
(ho — 3to)/to = (150 - 3x10)/10 = 12 < 38¢

- Dat
- Pat
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Bang 2.3. Gia tri do bén thiét ké theo mo6 men cua ndt han n6i thanh bung va thanh canh lam tir 6ng tron[3]

Pha hoai b& mét thanh canh - nit dang ch@ T, X va Y

M —485fy°t§d1\/_k/
ipARd = ?91 B p ! Yvs

Pha hoai bé& mat thanh canh - nut dang ch@r K, N, T, Xva Y

f t2d
opARd — y(-) 0% 27 Ko / Yus
" sin6, 1-0,81B

Nhd khéi bé& mat thanh canh - nit dang chir K va N véi khe hé va chiv T, Y va X véi tat ca cac dang

Khi d1 < do - 2t0:

ipRd —

~ fotodf 1+ 3sine,

fy0t0d12 3+sin 61
3 4sinfe,

M = —_—
op,1,Rd \/5 4sin? ) Yms

He sb k,,

Khin, >0 (nén): k, = 1-0,3n,(1 + np), nhwng k, < 1,0

Khin, <0 (kéo): k, = 1,0

Bang 2.4. Cac tiéu chi thiét ké doi v8i dang dac biét ciia nat han néi thanh bung va thanh canh lam tir 6ng

tron[3]

Dang nut

Tiéu chi thiét ké

Thanh c6 thé bj kéo
hoac bi nén nhwng Iwc
tac dong can phai &
ciing mét hwéng déi véi
ca hai thanh

N1igg < NiRrd

trong do: gia tri Ny rq dwoc [y bang Ny rq d6i v&i nut dang
chir X theo Bang 2.2

Thanh 1 va thanh 3 luén
bi nén, con thanh 2 luén
bi kéo

N4 £4SiN64 + Ny £4SiN63 < Nq rgSiNG4
NzyEdSinez < N11Rdsin91

trong do: gia tri Ny g dug'c lay bang Ny gq cho nit dang chiv
K theo Bang 2.2, bang cach thay thé ty s6 d/dy bang ty so:

d, +d, +d,
3d,

TAt ca cac thanh bung
can phai luén nén hoac
kéo

N1YEdSin91 + N3,Edsin92 < NX'RdSinex

trong do: gi tri N, rg dwoc lay bang N, g4 cho nit dang chiv
X theo Bang 2.2, trong d6 N, r4sin6y bang gia tri Ion nhat tw
hai gia tri:

N, gq SIN 61| va |N2’Rd sin®,

Thanh 1 luén bi nén,
con thanh 2 luén bi kéo

Nigd = NiRrd

trong dé: gia tri N; rg dwoc Iy bang N, g cho nut dang ch
K theo Bang 2.2 trong diéu kién & nat v&i khe hé tiét dién
1-1 cla thanh canh théa man diéu kién:

N P [v. T
{ o,Ed} { o,Ed} <10
NpI,O,Rd VpI,O,Rd
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Dang nut

Hé sb chiét giam p

Nut dang TT, 60° < @ < 90°

Thanh 1 ¢6 thé bi kéo hoac
nén

Nut dang XX

Céc thanh 1 va 2 c6 thé bi kéo
hoéac bi nén. Gia tri Ny g4/Nq g4
Ia am néu mot thanh bj kéo
con thanh kia bi nén

u = 1+0,33N,,E4/N,Eq
ké dén dau ctia N4,Eq4 va Ny, Eq
trong do:

|N2,Ed| < |N1,Ed|

Nut dang chir KK, 60° < @ < 90°

Thanh 1 [uén bi nén con thanh
2 lubn bi kéo

u=0,9
trong diéu kién, tai nat v&i khe h&, tiét dién
1-1 cha thanh canh théa man diéu kién:

N T [v. T
{ 0,Ed :| + I: 0,Ed } S 1, 0
NpI,O,Rd Vpl,o,Rd

by/ty < 35 by/ty = 150/10 =15 < 35 - bat
ho/ty = 150/10 = 15 < 35 - Pat
- Thanh bung divng chiu nén:

b/ti; hi/t; < 35 b1/t1 = 150/8 = 18,75 < 35 - Pat
hq/t; = 150/8 = 18,75 < 35 - Pat

- Thanh bung ding chiu nén:
(by — 3ty)/ty; (hy — 3t4)/t; < 38¢ (cho tiét dién ngang loai 1
hodc 2 chiu nén)

38¢ = 38,/235/f,, = 38v235/355 = 30,92

(by — 3t;)/t; = (150 - 3x8)/8 = 15,75 < 30,92 - Dat
(hy = 3t;)/t; = (150 - 3x8)/8 = 15,75 < 30,92 - Dat
0,25 < b/by < 1,0 by/by = 150/150 =1,0 - Dat
0,5 < hy/bg < 2,0 ho/by = 150/150 =1,0 - Dat
0,5 < hyb; 2,0 hs/by = 150/150 =1,0 - Dat
30° < §; < 90° 9, = 90° - Pat

Lwc doc: Pha hoai bé mat thanh canh (bién dang)
(ap dung khi 8 < 0,85)

g b 150 _

== -10
b, 150

Khong yéu cau phai kiém tra
Mac du viéc kiém tra nay khong bét budc trong trudng
hop cu thé, tinh toan hé s6 &ng suat & cudi thanh canh dwoc
chi ra & dwdi day bao gdm ca mé men.
Hé sb ng suét & d3u thanh canh tiét dién 6ng chiv nhat

Kp:
Ung suét nén trong thanh canh o g4:
_ N(),Ed |Mip,0,Ed| |Mop,O,Ed|
R R N W
0 elip,0 el,op,0

Lwu y: md men bd sung cho (ng sudt nén co gia tri
duong. Déi v&i thanh canh tiét dién éng chir nhat phat huy
hét cac trng suét nén.

A, = 54,9cm? = 5490mm?

_136x1000 35,8 x1000x1000
54,9%10° 236x10°

=176,47N/ mm?

Ookd

Ty s6 hé sé (rng suét trong thanh canh n:
o[ Gosa | _ (176,47) _ 0,497
fo 355
Cach 1: Str dung cong thirc, véin > 0 (nén):
k, = 1,3_% - 1,3_M
B 1,0
nhwng do k, < 1,0, 14y k,, = 1,0.

Cach 2: St dung biéu dd, tr biéu db cho gia tri = 1,0
suy ra k, =1,0.

=1101>1,0

(Tuy nhién, khéng bat buéc trong trudng hop nay vi bién
dang cla thanh canh khéng dat t&i han do 3 > 0,85).
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Lwe doc: Cét thanh canh

(Pham vi cho nut chr X v&i cos8, > hy/hg). Nhu & day, nuat
chiv T v&i 8, = 90° viéc kidm tra nay khong yéu cau.

Lwe doc: Thanh bén cta thanh canh bj mét &n dinh

(ap dung khi B = 1,0) B=1,0 - Yéu cau kiém tra
k.t [ 2h,
=1 +10t, |/
R sing, [sme j Tus

Cuwdng dd mét 6n dinh thanh bén cla thanh canh f,;
DBéi vai thanh bung chiu nén, nat ch T:

hy _,) [
- t, sin©,
A=3,46——"——

E
T |=
f

150 1
( 10 2) sin90°
=3,46 =0,589

n 210000
355

trong d6 E = 210000 N/mm?

Cach 1: St dung cong thirc theo EN 1993-1-1, Bang 6.1,
a = 0,21 (dwdng cong a):

b= 0,5(1+a(i—o,2)+iz)
=0,5(1+0,21(0,589 - 0,2) +0,589% ) = 0,714

Tir EN 1993-1-1, muc 6.3.1.2, hé sb chiét gidm khi mét
4n dinh udn, x

1 1
X = =
o+ /¢z _32  0,714+4/0,714% -0,589°
=0,895<1,0

Céch 2: Str dung dd thi, tir d thi cho:

A =0,589; x=0,895.

fo, = Xfyo = 0,895 x 355 = 318 N/mm? (cho nut chir Y va T
v&i thanh bung chiu nén).
1,0x318x10( 2x150

sin90° (singo0

1Rd —

+10><10)/1,0

Lwc doc: Thanh canh choc thing
(ap dung khi 0,85 < 3 < 1-1/Y)
_ 2, _ 150

=0 =75
2t,  2x10

- Khéng yéu cau kiém tra

Lwe doc: Thanh canh bj pha hoai (bé rong hiru higu)
(4p dung khi B > 0,85), = 1,0 - Yéu cau kiém tra
N1 Rrg = fy1t1(2h — 4ty + 2begi) / Yus
trong do:

10’[O yo

eff i
by ft; nhwng beg; < b,

_ 10X10><355X10
" 150 = 355x8
nhwng beg; < 150mm
Do = 125mm

x150 =125mm

N1 ra = 355x8x(2x150 - 4x8 + 2x125)/1,0
= 1471kN > 19,2kN - Pat

M6 men trong mat phdng: Pha hoai bé mét thanh canh
(bién dang)

(ap dung khi B <0,85)
150

_ ’I
P b, 150

- Khéng yéu cau kiém tra

M6 men trong mét phang: Thanh canh bj ép dap thanh
bén
(4p dung khi 0,85 < B < 1,0) - Khdng yéu cau kiém tra
Mip,1,rd = 0,5fto(2h +5t9)2/ Vs
trong do:
fic=fyo  (chonltch® T) - fy = 355 N/mm?
Mip,1,Rd = 0,5x355x1 0(1 50+5x1 0)2/1 ,0
= 71kNm > 54kNm - Pat

M6 men trong mat phang: Thanh canh bi pha hoai (bé&
rong hiru hiéu)
(ép dung khi 0,85 < B < 1,0)

B = 150 ~10
b° - 150 - Yéu cau kiém tra
be
Mp1ra = f1 l:Wpl,ipA - [1 - bm Jb1 (h, - t, )t1:| s
1

- 355{237000 (1—%) 150x(150—8)x8}/1,0

=74,1KNm > 54kNm
trong do: W4 = 237cm® = 237000mm?
Dot 1 = 125mm

- Pat

Két luan:

D6 bén cla nut lién két chiu luc truc, dbi véi thanh bung
1 gi¢i han b&i mat dn dinh thanh bén ctia thanh canh va do
bén chiu mé men trong mat phang béi dd bén ép dap thanh
bén cuta thanh canh.

Do bén cta nut lién két chiu lwc truc,

N rg = 1272kN > 19,2 kN - Pat
D& bén clia nat lién két chiu mdé men trong mat phang,
Mip1.ra = 71KNm > 54kNm - Pat
Kiém tra twong tac:

Khi ¢6 nhiéu thanh phan lwc tdn tai, vi du: lwe doc truc va
mé men trong mét phdng (xem nhw khéng c6 méd men ngoai
mat phang), yéu cAu phai kiém tra d6i véi thanh canh tiét
dién hép chir nhat theo cong thirc twong tac:

|Ni,Ed | |Mip,i,Ed | |Mop,i,Ed |
+ +
Nirs  Mpirs  Mopir

19,2 54 0
=t —t—

= =0,776 <10
1272 711 M

op,i,Rd - Pat

3.2. Lién két nut chiv K, c6 khodng hé, thanh tiét dién 6ng
tron chiu lwc truc (Hinh 3.2) [2]

Cac kich thwée thanh canh va thanh bung:
-Thanh canh:  dp =219,1mm, t; = 12,5mm.
- Thanh bung 1: d;=139,7mm, t; =
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- Thanh bung 2: d, =114,3mm, t, = 3,6mm.
Kiém tra pham vi ap dung:

- Thanh canh:

10 <dp/tg=<50  dpltg =219,1/12,5=17,53

do/to < 70€¥(tiét dién ngang loai 1 ho&c 2 chiu nén):

70¢2 = 70(,[2351,, | =70(/235/355) = 46,34

- Dat

- Dat

- Thanh bung 1 va 2:
di/t;< 70€? (tiét dién ngang loai 1 ho&c 2 chiu nén):
d4/t; = 139,7/5,0 = 27,94

70¢2 = 70(,[235/f,, | =70(/235/355) = 46,34

- Dat
di/t;=50 d1/t1 =139,7/5,0 = 27,94 - Dat
do/t, = 114,3/3,6 = 31,75 - Pat
0,2<d/tp=<1,0 d4/dy=139,7/219,1 = 0,64 - Pat
do/dg = 114,3/219,1 = 0,52 - Dat
-0,55d0 < e < +0,25d,
-0,55x219,1 < e < +0,25x219,1
-120,5<e=<+54,8
e=0mm - Dat
gt +t t;+t, =5+ 3,6 =8,6<g =40mm - Pat
30°<6;<900 0, =450 - Dat
62 =450 - Pat

Pha hoai bé mat thanh canh (bién dang):
Thanh bung chiu nén (1):
Phéa hoai bé méat thanh canh,
2
k kpfyot0 (
[

1

1Rd

1,8+10,2§—1J/YM5

0
Ham s6 khoang hd/chong lan, kg
d, 21911

= = 8,764
2t, 2x12,5

Cach 1: Str dung cong thirc.

, 0,024y
kg = yo 2 {1 +

1+exp(0,59/t, —133)
Lwu y: g la dwong dbi véi khodng hé, 1a am dbi véi chéng

0,024 x 8,764'2
1+exp(0,5x40/12,5-1,33)

k, = 8,764 {1 + } =1761

Céch 2: St dung d6 thi, ttr d thi cho: g/ty = 40/12,5 = 3,2
do d6 kg = 1,761.

Hé sb ing suét & dau thanh canh tiét dién bng tron, k,

‘Thanh cénh tiét dién ong tron chiu nén it nhat, hé s6 tng
suat, op gqg:

\ Ed ,0,Ed
P p

PEETA, W

elip,0

I\/Iop,O,Ed|

W

el,op,0

(¢

Lwu y: md men bd sung cho (ng sudt nén co gia tri

dwong. Déi v&i thanh canh tiét dién éng tron s dung trng
suét thanh canh chiju nén it nhét.
~1000x1000

- =123,30 N/ mm?
&8 = T 811x10?

Ty sb hé s6 (rng suét trong thanh canh ny;:
c 12
n, =| =25 |= (ﬁ] = 0,347
fo 355
Cach 1: Str dung cdng thirc, déi véi np > 0 (nén):

ko = 1 - 0,3ny(1+n,) =1 - 0,3x0,347(1+0,347) = 0,860
nhwng < 1,0

k, = 0,860
Cach 2: Sir dung biéu dd, ttr biéu do, cho: k, = 0,860

2
N1Rd:1,761x0,8§x3055x12,5 1,8+10,2139’7 /1,0
’ sin45 2191

= 986kN.
Thanh bung chiju kéo (2):
sin o, sin45°

= = 986 = 986kN
sing, ¢  sin45° *

2,Rd

Thanh canh bj choc thing: (ap dung khi d; < dg - 2tp)

di<dg-2t; =219,1-2x12,5=194,1mm

dy = 139,7mm < 194,1mm - Kiém tra choc thdng thanh
canh

d, = 114,3mm < 194,1mm - Kiém tra choc thing thanh
canh

fo 1+ sin6,
Ni,Rd :%tondistzei/YMS
Thanh bung (1):
H 0
Nigg = 222 12,5 x 1 x139,7 x T 9N45 4 g
* J3 2sin” 45
= 1919 kN.
Thanh bung (2):
: 0
Npmy = 222 12,5 % 1x114,3% 90454
' J3 2sin® 45
= 1570 kN.

DPé bén cla nut dwoc quyét dinh bdi pha hoai bé mét
thanh canh cho ca hai thanh bung.
Do bén nut clia thanh bung 1: Ny gq = 986kN > 500kN
- Pat

(xem tiép trang 31)
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Co'sg'tinh toan lua chon bom cho tram bom cap 2
khi iing dung c6ng nghé bién tan

Calculation basis choose a pump for pump station level 2 when applied technology inverter

Tom tat

Tiét kiém nang luong la yéu cau cap thiét déi voi tat
¢a cdcnganh nghé san xuét, cac hoat déng ddi song
kinh té xa héi cia con ngui, n6 vita mang lai hiéu
qua kinh té vira giam thiéu dugc nhiing tac dong xdu
dén méi trueng. Di véi nganh cap nudc, hé thong
¢ap nuéc iing dung céng nghé bién tan diéu khién
tram bom cap 2 cho phép bom thay déi luu lugng,
ap luc, cong suat phit hgp theo nhu cau tiéu thu tai
tiing thoi diém dan dén giam dién nang tiéu thu va
ciing khdng can phai c6 dai diéu hoa nhu ddi véi hé
théng cap nudc théng thudng. Nghién ciiu da thiét
lap dugc co s6 tinh toan lua chon bom cho tram bom
cap 2 dé t6 bom dugc lua chon ludn hoat déng trong
vuing diéu khién hiéu qua, c6 hiéu suat cao, an toan,
bén vitng va phat huy dugc téi da nhiing uu viét do
cdng nghé bién tan mang lai.

Tir khoa: Bién tan, Tiét kiém, Dién ndng, Tram bom

Abstract

Energy saving is an urgent requirement for all
manufacturing industries, and human socioeconomic
socioed life activities, it has both economic efficiency and
minimizes negative impacts on the environment. For the
water supply industry, the water supply system applies
inverter technology to control the level 2 pumping station,
allowing the pump to change the flow, pressure, and the
appropriate capacity according to the consumption demand
at each time leading to reduce reduced power consumption
and does not need to have a requlating station as for a
normal water supply system. Research has to establish

a basis for calculating and selecting pumps for pumping
stations of level 2 so that the selected pump groups always
operate in high-efficiency and efficient control areas. Full,
sustainable, and maximize the advantages of inverter
technology.

Key words: Inverter, Savings, Electricity, Pump Station
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1. M& dau

Trong hé thdng cdp nudc, giadi quyét tdi wu mébi lien hé vé mat lwu
lwong, ap lwc gitka tram bom cép 2 va tiéu thu nwéc trén mang luéi duwdng
6ng s& mang lai nhiéu lgi ich kinh t&, k§ thuat, dic biét 1a van dé tiét kiem
dién nang.

Déi v&i hé thdng clp nuéc thong thudng, tram bom cdp 2 thudng chi
lam viéc v&i mot sb cip bom nhét dinh trong ngay nén cn phai cé dai didu
hoa do lwgng nwéc tiéu thu trong mang lwéi gan nhw 1a thay ddi lién tuc.
Dai didu hoa phai dwoc tinh toan xay dwng & cao dd da dé tao dwoc ap luc
trén mang luéi theo yéu cau. Ap lwc tram bom cép 2 ciing ludn phai di dé
dwa nwéc vao mang ludi theo yéu ciu va dwa nudc 1én dai vao nhirng thoi
diém Iwu lwong bom Ién hon Iwu lwong tiéu thu. Do vay ap lwc tram bom
cAp 2 dwoc xem 13 6n dinh trong qua trinh hoat déng, diéu nay dan dén &
nhirng thdi didm lwu lwong tiéu thy trong mang lwéi thap thi &p luc dw trén
mang lwéi cao hon mrc can thiét rat nhiéu lam cho ro ri nhiéu hon, déc biét
Ia 1ang phi dién nang.

D v&i hé théng cp nwéc co (ring dung céng nghé bién tan diéu khién
tram bom cép 2 thi lvu lwong bom cép 2 dwoc diéu khién dé thay déi theo
lwu lwgng tiéu thy tai tivng thei didm trong ngay, do dé trong hé théng ciing
khong can dai nwéc diéu hoa nhw ddi vai hé thdng cip nuéc thong thueng.
Nguyén ly clia céng nghé bién tan Ia thiét bi bién tn bién ddi tAn sé dong
dién cép vao dong co lam thay ddi s6 vong quay clia déng co va may bom
dan dén thay ddi lvu lwong bom, ap lwc bom, cong suat bom. Vay cau héi
quan trong dat ra 1a sy thay ddi d6 can nam trong gi&i han nao dé dong co
hoat déng trong viing cé hiéu suét cao, an toan

Hién nay dbi v&i hé thdng cap nudc théng thuwdng, cé dai didu hoa thi
da co co sé tinh toan chon bom cho tram bom cAp 2 trong cac tai liéu gidng
day, tai liéu chuyén nganh. Con véi hé théng cap nuwéc cé ing dung cong
nghé bién tan diéu khién tram bom cap 2, khong st dung dai diéu hoa thi
chwa co tai liéu hay nghién ctru nao dwa ra. Do vay can thiét phai nghién
ctru thiét 1ap co s tinh toan sao cho td bom (BPong co va may bom) dwoc
Iwa chon luén hoat dong trong viing diéu khién hiéu qua, cé hiéu suét cao,
an toan, bén virng va phat huy dwoc tdi da nhirtng wu viét do céng nghé
bién tAn mang lai.

2. N6i dung nghién ctru

Co s tinh todan chon bom cho tram bom cap 2 déi véi hé théng cép
nwéc thong thwong, st dung dai didu hoa:

Nguyén tic chung cta tinh toan chon bom cho tram bom cép 2 trong
hé thdng cap nwéc la: (1) Xac dinh ché dé lam viéc clia tram bom; (2) Tinh
toan xac dinh sé lwong bom lam viéc; (3) Tinh toan xac dinh lwu lwong, cot
4p va cong suéat bom; (ff) Lwa chgn bom (Chding loai, ma hiéu bom) vé&i co
s& tinh toan la phai khang dinh t6 bom dwoc lwa chon hoat dong véi hiéu
suét cao, d@m bdo dung, du cong suat y&u ciu, an toan, tudi tho cao.

Co tinh toan tram bom cép 2 dbi véi hé théng cap nwéc thong thweng
c6 s dung dai nwéc didu hoa hién nay nhw sau:

- Xay dwng bidu db tiéu thu trong ngay ding nwéc I&n nhét.

- Chon ché d6 bom cép 2: Trén co s& biéu db tiéu thu nwédc trong ngay
diing nuwéc Ién nhat chon ché dd bom cép 2 theo dang bac thang sao cho
cac bac bom bam sat biéu db tiéu thu dé& giam dung tich dai diéu hoa,
thuwdng chon dang bac thang, 2 dén 3 bac bom trong mét ngay. Cac bac
bom cling can chon sao cho d& dang trong t& hop bom lam viéc gitra cac
bac (Vi du: Bac 1 chon 2% Qygs, thi bac 2 chon 1a 3,9% Qg5 hodc 5,7%

Qugay---).
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- Tinh s6 bom hoat ddng trong tirng cp bom:

_a %.Q 03
Chon n 1a s6 nguyén. (1-1)

Trong do: a%.Qngay: 1a bc bom Ion nhét ctia ché do bom
Iwa chon; Q1b: la lwu lwgng cla 1 bom, thwdong lwu lwong
cta 1 bom lay bang lwu lwong ctia bac bom nhé nhét; a: 1a
hé sb giam lwu lwong khi cac bom hoat déng déng thoi, phu
thudc vao n (n=2, a=0,98; n=3, a=0,95; ...).

- Tinh toan xac dinh ap lwc bom: Trén co s& Iwu lweng
tinh toan ctia 1 bom, sé lwgng bom lam viéc, dw phong (S
lwong bom dy phong lay theo s6 lwong bom lam viée theo
tiéu chuan, quy pham quy dinh), lwvu lwgng bac bom I&n nhat
tién hanh 1ap so dd bd tri bom, éng hut, 6ng day va cac phu
tung, thiét bi dé tinh toan ap lwc bom:

Hip=Hyrambom = (Zg — Zp) + Hg + Hy +@hg (m)  (1-2)

Trong do: Zy: 1a cbt mat dat tai nat ddu mang lwéi cap
nwéc (m); Zy: 1a cbt mwe nwée thap nhat trong bé chira nwdc
sach (m); Hg: Ap lwc yéu cdu tai nat ddu mang lwéi (m);
H,: Tn that 4p lwc trong tram bom (m); a.hg: la téng that trén
dudrng 6ng day tir tram bom dén nat ddu mang lwéi (m).

T Iwu lwgng cda 1 bom (Qqp,) va ap lwc bom (Hyp) dwa
vao catalog cla cac hang bom dé chon ra loai bom c6 hiéu
suét cao, chay 6n dinh, gia hop ly...

Nghién ctru thiét 1dp co s& tinh toan chon bom cho tram
bom cép 2 khi st dung cong nghé bién tan:

- Hé théng thiét bi bién tan lam bién dbi tAn s6 dong dién
cAp vao dong co dan dén thay ddi s6 vong quay truc dong co
va lam thay ddi cac thong sb ctia may bom. Méi lién hé gitra
céac thong sb nhw sau:

2
_60f Ql_ﬁ.ﬂ_(&] _ Dy, o FQH

'Q, ny Hy (m, Nz 2 102
Trong do:

n: la s vong quay truc dong co, may bom; f: la tan sb
dong dién; P: 1a sb cap cwc; Q: 1a lwu lwong bom; H: |a ap
Ilwc bom; N: cdng suat ciia bom; Np: 1a hiéu suat ciia bom:; v:
la trong lwong riéng chét 16ng, n, 1a sd vong quay may bom
twong rng v&i lwu lwvgng bom Q4, ap lwc bom H, va cong
suat bom N;.

- Méi quan hé gitra hiéu suét va muc tai clia déng co:

Mtrc tai =
(Ngc)

Trong dé: "tai" tirc 1a may bom; N,,: 13 cong suét trén truc
doéng co truyén cho may bom; Ng.: 1a cong suat dinh mirc ciia
dong co, do la cong suat ma doéng co hoat dong & trang thai
binh thuwéng, dam bao an toan va bén virng.

Cong suét ra (N,,) / Cong suét cta dong co

HAu hét cac nha san xuét thiét ké dong co van hanh &
mic tai bing (50-100)% tai dinh mirc va hiéu qua nhét &
murc tai 75%. Khi tai gidm xudng dwéi mic 50% thi higu suét
déng co giam xudng rat nhanh. Nguwoc lai khi ddng co' dién
lam viéc trén 100% tai dinh mirc, sé bj qua tai, gay phat néng
va gidm hiéu suét.

T biéu dd trén Hinh 1 ta thdy, d& déng co dién dat hiéu
suat cao thi chi nén cho bom hoat déng trong dai cong suét
chép nhan dugc bang (50-100)% Coéng suét dinh mc cua
déng co va cong suét tinh toan cia bom & muirc t6i wu bang
(60-80)% Coéng suat dinh mlrc clia déng co.

Nhw vay mudn bién tdn tram bom dat dwoc hiéu qua
tiét kiém dién nang cao, lam viéc an toan, bén virng thi can

tinh toan lwa chon dwoc bom sao cho trong qua trinh lam
viéc, cong suat clia bom chi thay ddi trong dai cong suét
(50-100)% va lam viéc chu yéu trong dai cong suat bang (60-
80)% cong suét dinh mirc cha dong co'.

Vi lvu lwgng bom ty 1& bac nhéat véi sb vong quay, cong
suat bom ty |& bac ba véi s vong quay, tirc 1a cling ty I bac
ba vé&i lwu lwgng, nén:

Néu mudn cong suat bom chi thay ddi trong dai hoat dong
chép nhan ducvc (50 100)% cong suat dlnh murc cia dong co
thi bién tan can didu khién sao cho sb vong quay may bom
chi thay déi trong dai (79-100)% va khi d6 lwvu lwgng bom
cling chi thay déi twong (ng trong dai (79-100)%

Néu mudn coéng suat bom chi thay ddi trong dai hoat
déng t6i wu (60-80)% cong suét dinh mic clia dong co thi
bién tn can di&u khién sao cho sé vong quay may bom chi
thay déi trong dai (84-93)% va khi d6 luu lwgng bom ciing chi
thay dbi twong trng trong dai (84-93)%.

- Thiét lap co s& chon sb lwgng bom:

Dwa vao biéu db tiéu thu nwéc hodc hé sb khong didu
hoa gi& dung nwéc 1on nhét (K, max), hé s khong didu hoa
gi® nhd nhét (Ky, min) Xac dinh duoc lwu lwong gidr dung nuwéc
I&n nhét, nhé nhét.

Ta co:

Qh.max = Qh.tb X Kh.max (mslh);

Qn.min = Qn.to X Kn.min (M*/h)

Trong d6: Qn th, Qh.maxs Qn.min: 1 lku lwong gié dung nwée
trung binh, gi®> dung nwéc I&n nhét, gie dung nwéc nhd nhat
trong hé théng.

Chon murc bién tan didu chinh dé céng suét bom thay déi
trong dai hoat déng chap nhan duoc 1a (50-100)%, khi d6 lwu
lweng bom sé chi thay déi trong dai (79-100)%. Va sb lwong
bom co thé xac dinh bang céng thirc sau:

Qh max Qh.max

100 1, 27. .
- Qh min Qh.mm

n=

(2-1)
Chon n 1a s6 nguyén.
- Thiét 1ap co s& xac dinh lvu lwgng bom:

Dé& cong suat bom hoat ddng & mrc bang 75% céng suét
dinh méc clia dong co, tirc 1a lwu lwgng bom bang 90% luu
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lwong bom trng véi céng suat dinh mrc cta dong co. Luwu
lwong ctia 1 bom c¢é thé xac dinh bang cong thirc sau:
Déi v&i phwong an chi bién tadn 1 bom trong cac bom
lam viéc:
thax
100-90

[(n=D+{+— g

_ Qh.max
(n+0,1).0

Qp = (m3 /h)

(2-2)
Déi v&i phwong an bién tan déu cho tat ca cac bom lam
viéc:

— Qh.max Qh max 3
Qp = 100-90.  1,1n ( 'h)
n[l+ —]a
100

(2-3)

Trong d6: a: la hé s gidm lwu lwong khi cac bom hoat
déng dong thdi, phu thudc vao n (n=2, a=0,98; n=3, a=0,95;
).

T cong thire (2-2) va (2-3) ta cling thdy rang, cung lwu
lwong tiéu thu trong gi®> dung nwéc Ién nhat Q, max NéU chon
phwong an bién tan cho tat ca cac bom hoat doéng thi luu
lwgng mbéi bom s& nhd hon so véi phwong an chi bién tan
mot bom trong hé thdng, va do dé hiéu qua nang lweng cling
sé cao hon.

Ngoai ra, sau khi xac dinh dwgc Iwvu lwvgng 1 bom ta cling
can phai kiém tra lai diéu kién: Qp min = 79% Q1

- Thiét lap cbng thire tinh toan ap lwc bom: Twong ty nhw
tinh toan xac dinh ap lwc bom ddi véi trwong hop hé théng
cAp nuoc théng thwong, str dung dai didu hoa. Tie 13, 1ap so
dd bé tri bom, bng huat, dng day va cac phu tung, thiét bi dé
tinh toan ap lwc bom nhw sau:

Hip=Hiram bom = (Zg — Zp) + Hg + Hy + @.hy (M) (2-4)

Trong d6: Zy: 1a cbt mat dat tai nat ddu mang Iwdi cap
nwéc (m); Zp: 1a cbt mue nwéc thap nhéat trong bé chira nwéc
sach (m); Hg: Ap lwc yéu cau tai nat ddu mang lwGi (m); Hy:
Tén that ap luc trong tram bom (m); a.hg: la tdng that trén
dwdrng 6ng day tir tram bom dén nat ddu mang luéi (m).

T lwu lwgng clia 1 bom (Qqp,) va ap lwc bom (H,p) dwa
vao catalog clia cac hang bom dé chon ra loai bom cé hiéu
suét cao, chay 6n dinh, gia hop ly...

3. Két qua va ban luan
Déi véi hé théng cap nwéc, st dung c6ng nghé bién tan

diéu khién tram bom cép 2, d& xuét co s& tinh toan chon
bom cho tram bom cp 2 nhw sau:

1- Co s& xac dinh sb lwgng bom hoat dong:
Qh.max
1,27.Qn min Chon n la sb nguyén.

(3-1)

2- Co s& xac dinh lwu lvgng bom:

Khi chi bién tAn 1 bom trong hé théng cac bom lam
viéc:

Qh.max
(n-D+1LD.a (3-2)

Khi bién tin tAt ca cac bom lam viéc trong hé thdng:

Q= (m’ /h)

Qpp = ?il D (/)
(3-3)
3- Co s@ xac dinh ap lwc bom:
H16=Htram bom = (Za — Zp) + Hg + Hy + a.hg (M) (3-4)
4- V&i hé théng bom trong tram bom cép 2 khi dwoc tinh
toan lwa chon trén co s& xac dinh s6 lwong bom, lwu lvgng
bom, ap lwc bom theo cac cong thire (3-1), (3-2), (3-3), (3-4)
Ia diéu kién d& dam bao cho cac bom hoat déng trong viing
didu khién hiéu qua, c6 hiéu suét cao, an toan, bén virng, dat
hiéu qua tiét kiém dién nang cao./.

Tai liéu tham khao
1. Lé Thi Dung. Mdy bom va tram bom. Pai hoc Xay dung 1985
2. Lé Dung. Cong trinh thu nuéc, Tram bom cdp thodt nuéc. NXB
Xay dung 2003
3. Vii Minh Dic. Mdy thity lc. Trudng Pai hoc Kién triic 2019

4. TS. Nguyén Van Tin. Cap nudc — Mang lu6i cdp nudc. NXB
Khoa hoc & Ky thudt 2001.

5. Phan Van Cudng. Gido trinh bién tan. Trudng CD Cong nghé
VIETTRONICS

6. Vo Chi Lgi. Gido trinh Dong co dién

7. Tai ligu hudng dan sit dung hiéu qud ndng lugng trong cdc nganh
cong nghiép Chau A.

Tinh toan nat lién két han tructiép thanh thép ong...

D6 bén nut cia thanh bung 2: Ny rg = 986kN > 400kN
- Dat

Két luan va kién nghi

Trén day da trinh bay v& yéu ciu ciu tao va cach tinh
toan mét sé kiéunut lién két tryc tiép cac thanh thép ng khi
chiu mé men hoac khi chiju Iyc doc, trong trwdng hop cé khe
hé gilra cac thanh bung. Cach tinh toan nut lién két nay khac
kha nhiéu so v&i tiéu chuén thiét ké cta Viét Nam.

Céc vi du minh hoa, dé dang van dung dé tinh toan mot
sO nut lién ket thdng dung trong két cau gian thép ong trong
thuc té & Viét Nam.

(tiép theo trang 28)

Can ¢6 cac nghién ciru tiép theo cho cac loai nat lién két
cho cAu kién thanh khac: thanh thép hdp hodc thanh dinh
hinh.../.

Tai liéu tham khao
1. Designers' Guide to Eurocode 3: Design of Steel Buildings,
2nd edition, National Annex for EN 1993-1-1 (UK NA to BS EN
1993-1-1).
2. Tata Steel (2013), Welded Joints Examples Celsius 355 NH,
Tata Steel Europe Limited.

3. Eurocode 3: Design of steel structures - Part 1-8: Design of
Jjoints.

S0 44 - 2022 3]



b

NG DAIHOC KT

KHOA HOC & CONG NGHE
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trién ma sat héng va siic khang mii theo
chuyén vi cda coc.
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Abstract

This paper suggests the appropriate value

of safety factors used for bearing-capacity

of pile calculation based on the analysis of
the load-transfer mechanism of the pile to
the foundation through skin friction and
end-bearing which depend on the settlement
of the pile.
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1. bat van dé

Coc dwoc st dung phd bién trong céc cong trinh xay dwng c6 tai trong Ién hay
tai khu vuc cé dia chat co tinh bién dang I&n, véi muc dich truyén tai trong xuéng cac
I&p dat sau hon cé kha néng chiu lwc can thiét. Co ché truyén tai trong cla coc vao
céac I&p dat nén théng qua ma sat héng quanh than coc va sirc khang miii coc. Déi
véi coc thi cong thdng thueng sw hinh thanh va phat trién stre chiu tai ctia coc do ma
séat va strc khang miii phu thudc vao sy dich chuyén twong déi gitra coc va dat nén
va c6 khuynh huwéng phat trién khac nhau. Thanh phan ma sat hong phat trién rét
s&m va dat dén gia tri cwe han khi coc ¢6 chuyén vi nhd, trong khi 6 thanh phan chiu
mi chi phat trién va dat dén gia tri cwc han khi coc c6 chuyén vi dd I6n. Do d9, strc
khang héng va strc khang miii clia coc dat gié tri t6i da khéng xay ra ddng thoi ma co
s phan phdi tai trong cho thanh phin ma sat va thanh phan mii chiu. Nhw vay, viéc
cong hai thanh phan ma sat héng cwe han va stre khang miii cwe han thanh strc chiu
tai cwc han cla coc thuc chat khéng hop ly. Do doé, can dé xuat phwong phap diéu
chinh sai s nay béng cach s dung hé sé an toan cho ma sat héng FSs, cho stc
khang mi FSp va hé sb an toan chung FS.

2. Co sé& ly thuyét
2.1 Co ché huy déng strc chiju tai cia coc trong thuc té

Khi coc lam viéc, ma sat hdng xung quanh coc dwgc xem la huy déng trwdc va
sau d6 strc mang tai mii s& dwoc huy ddng & cac mirc dd khac nhau. Déc diém huy
doéng strc mang tai mi cia coc phu thudc nhiéu vao phuwong phap thi céng coc.

Nhi&u thi nghiém do mirc dd huy déng ma sat héng va strc can mii clia coc khoan
nhdi cho thay: Coc huy ddng ma sat hong trwéc va dat cwe han khi chuyén vi con rat
nhé (khoang 1%D, D: dwéng kinh coc), nhwng strc can miii huy déng rat cham chap
khi chuyén vi clia coc lén (khoang 5%D) gia tri nay méi dat dén cuc han.

Déc diém huy dong cham chap strc mang tai mi clia coc khoan nhéi co thé duwoc
giai thich xuét phat tir cdng nghé thi cdng. Thyc t&, cho thdy lwgng mun khoan lang
dong duwéi day hé khoan 1a 16n, khong thé 1am sach hoan toan trwéc khi db bé téng
va chét lwong bé téng mii coc da bi giam dang ké.

D& cai thién tinh hinh nay, bién phap thi cong thdi riva gia cudng chan coc khoan
nhdi da va dang dwoc ap dung rong réi, thwe té cho thay strc mang tai mii da dwoc
huy déng dang ké.

Tuy nhién, phwong pha’p‘théi rira gia cwdng mii coc khoan nhéi khQng phai ltc
nao cling dwgc thye hién. Biéu d6 c6 nghia stirc khang mii sé huy déng rat cham. Do
vay, hé sé an toan can duoc lwa chon hop ly dé& cé thé dw bao strc chju tai cho phép
clia coc gan véi thye té thi cong.

2.2 Tinh toén strc chiu tai ca coc theo cac hé sé an toan

Strc chiu tai cwe han cla coc Q, (kN) bao gébm:

Qu = Qsy + Quu = As fsy + Ap Ay (1)

trong do:

Qg,: Ma sat hong cwe han, kN;

Qpy: Stre khang mii cwe han, kN;

Ag: Dién tich xung quanh coc tiép xtc véi dat, m?

A,: Dién tich mi coc, m?;

fsu: Ma sét héng don vi cwe han, kKN/m?;

Qpu: Strc khang mii don vi cwe han, kN/m.,.

Strc chiu tai cho phép cla coc Q,:

:Qu :ﬁ.}.%
FS  FS, FS,

Q.
)
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Gia tri FS, FS;, FS, thuong lay tir 2 dén 3.

2.3. X4c dinh strc chiu téi cta coc theo chuyén vi cho phép

2.3.1 Co ché truyén tai trong doc truc

Khi coc chiu tai trong tac dung P, tdng dan tai trong, néu
dé lan twong ddi gitka coc so véi dd 1Gn ctia dat ma Ién hon
thi coc c6 xu hwéng di xubng, xung quanh coc xuat hién cac
lwec chéng trwot goi la ma sat héng, khi coc ltn dén mot gia
tri nao d6 thi ma sat héng dat gia tri cwc han. Co ché nay
goi 1 sw hinh thanh va phat trién thanh phan ma sat, sau khi
hinh thanh lwc ma sat coc cé stre chiu tai do ma sat goi la
strc khang hong. Song song dé, thanh phan mdi coc bt dau
chiu lyc goi la strc khang midii, khi coc lun dén mét gia tri nao
do vung d4t & mii coc dan dan dat dén trang thai can béng
gi¢i han va strc khang mii dat dén gia tri cwe han, néu tiép
tuc tdng P thi d4t & miii coc bi pha hoai, co' ché nay goi 1a sw
hinh thanh va phat trién strc khang mdi va coc co strc chiu
tai & mi coc.

Nhw vay, sy hinh thanh va phat trién cta thanh phén
ma sat héng va strc khang mi déu phu thudc vao s dich
chuyén clia coc. Né6i cach khac, strc chiu tai cia coc phu
thudc vao do lun cua coc. Vi vay, bai toan tinh toan strc chju
tai clia coc con phu thudc vao chuyén vi cho phép cua coc.

2.3.2 Quan hé gitra strc khang hdng, strc khang mdi theo
chuyén vi coc

Nhiéu tac gia da nghién ctru méi quan hé gitra strc khang
héng, strc khang mii theo chuyén vi clia coc, dét biét Resse
va O’Neill (1999) [6] da thiét lap mbi quan hé phi tuyén gitva
strc khang héng don vi va chuyén vi coc (quan hé f-w), quan
hé phi tuyén gitra strc khang mdi don vi va chuyén vi coc
(quan hé g-w) cho d4t dinh va dat khéng dinh.

Trwéng hop coc trong dét dinh (hinh 1, 2):

Trong d6: w: chuyén vi coc (m); D: dwdng kinh coc (m);
f: ma sat mat hdong cla coc; fy,: ma sat cwc han @ mat hong
cla coc; qp: stre khang mii; qp,: strc khang mdi cwe han.
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Trwéng hop coc trong dat hén
hop (hinh 3, 4):

2.3.3 Trinh tw tinh toan slc
chiu tai cta coc tir cac quan hé f-w
va q-w

Buéc 1: Tinh toan sic khang
héng cwc han Qg, va strc khang
mii cyc han Qg

Bwéc 2: St dung cac bidu dd
tlr hinh 1 dén hinh 4 thiét 1ap méi
quan hé gira strc khang hong va
strc khang miii theo chuyén vi clia
coc.

Buwdc 3: Xac dinh strc chiju tai
coc téng cong theo tirng chuyén vi
coc twong &ng.

2.4 Xac dinh strc chiju tai cho phép
clia coc

Strc chiju tai cho phép cla coc
dwoc xac dinh la gia tri nhd hon
trong hai gia tri sau:

- Gia tri strc chiju tai cho phép
ng voi hé sb an toan FSg, FS, va
FS theo cong thire (2) hoac (3)

- Gia tri strc chiu tai cho phép
&ng vé&i chuyén vi cho phép.

2.5 Lwra chon hé sé an toan hop ly

Nhw da phén tich, sirc khang
héng va strc khang mdi cla coc
cé gia tri bién thién phu thudc vao
chuyén vi cGa coc. Do dé, cac hé
sd an toan cla coc dwoc xac dinh

nhw sau:
FS, = A,
Qo @)
FS, = o
P
QP(W) (5)
FS A _ ol

Q. QU+ Qi (6)

VoI Qg(w), Qp(w), Qiw): lan lwot 1a stre khang hong, sirc
khang mii, strc chiju tai cda coc rng v&i chuyén vi w (kN).

3. Vi du va két qua tinh toan
Strc chiu tai cwe han cla coc dwgc xac dinh theo phu luc
G cta TCVN 10304-2014 [1].

Qu = qu +qu =y 'Ab +u'2(fc,i 'lc,i +fs,i ’ls,i )’

trong d6: Déi véi coc khoan nhdi:

()

- b = 150N30 khi miii coc n&m trong dét roy.
- qp = 9C, khi mi coc ndm trong d4t dinh;
- fgi - Cuic‘mg dd strc khang trung binh trén doan coc ndm
trong I&p dat roi thi i;
10-Ng; '
si 3 >

v&i Ng 1a chi sb SPT trung binh trong 16p dét roi thi i.

fc,i = 0Lp 'fL “Cyis

voi: o, - H& s6 diéu chinh cho coc dong, phu thudc vao ty
I& gitra strc khang cat khong thoat nwéc clia dat dinh C, va
tri s6 trung binh cla trng suét phap hiéu qua thing dirng, xac
dinh theo biéu db G.2a;

f_- Hé sb diéu chinh theo dd manh h/d clia coc déng, xac
dinh theo biéu db G.2b; v&i coc khoan nhdi f, = 1;

C, - Cutrng do khang cat khéng thoat nuwéc ciia dat dinh,
c6 thé xac dinh theo cong thirc Cu = 6,25N3,; v&i Ny 1a chi
s6 SPT cua dét dinh.

ls; - Chiéu dai doan coc trong I6p dat roi they i

I - Chiéu dai doan coc trong I&p dat dinh thiy i

u - Chu vi tiét dién ngang coc; D - Buwéng kinh coc;

A,- Dién tich tiét dién ngang chan coc
3.1 Dja chét tai Ha Néi: Toa thap A, 16 dat CT2, khu dob thi
Kim Van Kim Li

Coc khoan nhdi dwong kinh D = 1,5m. Dé dai tai d6 sau
5,5m ké tir mé&t dat tw nhién. Chan coc cdm vao 16p 9 cudi
s6i da khoang 2 m. Vé&i diéu kién dia chat thuc té tinh toan
tra d6 thj duwoc a, = 1.

D=15m;A,=1,766 m% u=4,71m.

Qp, = 150.100.1,766 = 26493,75 (kN);
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STT Lop dat Chiéu day (m) Nso C, (kPa) | fgly (KN/m) | fg g (KN/m)
1 | bétldp 2,5
2 | Cat hat min chat vira 16,7 12 548,00
3 | Sétpha 3,8 9 56,25 213,75
4 Sét pha déo cirng, doi chd nira cliring 2,7 16 100.00 270,00
5 | Sétphalan hiru co, déo mém 10,3 11 68,75 708,13
6 | Sét pha lan két von, niva clrng dén cirng 3,8 22 137,50 522,50
7 | Cat hat min, rat chat 3,7 36 444,00
8 | Cat san, 13n sdi, 13n cat san, rat chat 1,7 59 334,33
9 Cudi séi da khoang, Ian cat san, rat chat 2,0 100 666,67
Téng cong 1714,38 1993,00
Chuyén vi (cm) Qp (kN) Qs (kN) Qt (kN) FSs FS, FS Q4 (kN)
7,50 26493,75 16016,68 42510,43 2 > 252 108390
3,00 14170,1
15,00 26493,75 15233,63 41727,38 2 3 24 164481
3,0 13909, 1
STT Lop dat Chiéu day (m) N3o C, (kPa) f5i lei (KN/m) fi lsi (KN/m)
1 | bétcatlap 2,6
2 | Sétratdéo 5,2 1
3 | Sétitdéo 1,9 6 37,50 71,25
4 |catpha 4.8 9 56,25 270,00
5 | Catlan buyi 24,9 18 1494,00
6 |[sétitdéo 7,2 18 112,50 810,00
7 | Sétit déo kep cat 3,2 22 137,50 440,00
8 | Cat1an bui d6i chd san soi 5,5 23 421,67
Téng cdéng 1591,25 1915,67
Chuyén vi (cm) Qp (kN) Qs (kN) Qt (kN) FSs FSp FS Q4 (kN)
5,0 2708,25 10100,44 12808,69 2 > 215 0952,97
3,00 4269,56
10,0 2708,25 9606,63 12314,88 2 3 216 5706,07
3,00 4104,96

Qg =4,71.(1714,38 + 1993,00) = 17461,74 (KN);

Q, = 26493,75 + 17461,74 = 43955,49 (kN) (Chi tiét tinh
toan dwoc trinh bay trong bang 1).

Tra dd thj hinh 3 va hinh 4 tinh toan cac gia tri Q,vaQgva
Q; theo chuyén vi ciia coc thé hién trén hinh 5.

T két qua tinh toan & bang 2 nhan thay ma sat hong hinh
thanh va phét trién som dat gia tri I6n nhat Qg, = 16991,61kN
trng v&i chuyén vi nhé (1,5cm) luc d6 stre khang mii méi chi
dat 30% gia tri cwc han. Strc khang mdi dat gia tri cwe han
twong &ng va&i chuyén vi 7,5cm (w/D = 5%). U'ng véi méi do
Itn khac nhau thi thanh phan ma sat hong va thanh phan strc

khang mii cé gia tri khac nhau, strc chiju tai cwc han cla coc
béng téng strc khang héng cwc han va strc khang mii cuc
han 1a khéng hop ly do khéng xay ra ddng thdi, diéu chinh
sai sd nay béng cach str dung cac hé sb an toan, FS, c6 gia
tri tv 1,03 dénj 15, FS;, ¢6 gia tri bién dcf)lng tw 1.0 dénl7,73,
gia tri FS kha on dinh c6 gia tri tir 1,03 dén 2,54. Hé so FSg;
FS dwoc thé hién trén hinh 6.

Do [1] khéng quy dinh hé sb an toan FS khi tinh toan xac
dinh strc chiju tai cda coc (phu luc G theo cong thirc clia Vién
kién trac Nhat Ban) nén viéc xac dinh strc chiu tai cho phép
tr& nén kho khan déi véi cong viéc thiét k&. Néu Iwa chon
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FS= 3 cho cbng thirc xac dinh strc
chiu tai coc theo tiéu chuin Nhat
Ban [2] thi khéng tan dung duoc tbi
da kha nang lam viéc cta coc. Tinh
toan Iwa chon hé sb an toan duwoc
thé hién & bang 2.
3.2 Dja chét tai thanh phé H6 Chi
Minh: Dung dia chét tai céng trinh
Chung cw 584 Lilama, phuong 6,
quéan Go Vép
Coc khoan nhéi dwong kinh D
= 1,0m. Dé dai tai do sau 5,3m ké&
tlr mat dat tw nhién. Chan coc cam
vao |6p 8 cat lan buyi doi cho san séi
5,5m. V&i diéu kién dia chat thuc té
tinh toan tra dd thi dwoc a, = 1.
D=1,0m;A, =0,785 m?
u=3,14m
Q,, = 150.23.0,785
= 2708,25 (kN);
Qg = 3,14.(1591,25 + 1915,67)
=11011,72 (kN);
Q, =2708,25 + 11011,72
=13719,97 (kN)

(Chi tiét tinh toan dwoc trinh
bay trong bang 3).

Cac tinh toan twong tw dbi véi
dia chét & Ha Nai, tuy nhién do dat
tai TP H& Chi Minh & do sau lon
hon 50m chi s6 N3y = 23 quéa nho
nén strc khang mii nhd, strc chiu
tai coc gidm dang ké&. FS, c6 gia tri
twr 1,03 dén 1,15, FS,, c6 gi tri bién
dong tr 1.0 dén 7,73, gia tri FS kha
4n dinh c6 gia tri tv 1,07 dén 1,33.
Két qua tinh toan dwoc thé hién
trén hinh 7 va hinh 8.

4. Két luan

Cac hé s6 an toan FSg, FS, va
FS thé hién trong cac tiéu chuan
thiét k& hién nay dan dén chiu tai
cho phép ctia coc nhd hon nhiéu so véi strc chiu tai thue té
cta chung, thién v& an toan va chua tan dung hét strc chiu
tai cla coc.

Dé tan dung hét strc chiu tai cla coc, gia tri FS, chon tiy
1.0 dén 2.0, gia tri FS,, bién dong kha Ion va trong treong
hgp chuyén vi cho phép cla coc kha lén thi FS, chqn twr 1,0
déen 3.0, gia tri FS tir 1.10 dén 2.50 (gia tri FS it bien dong
va kha tin cay).

Trén day la mot vai kién nghi vé& phwong phap lwa chon
hé sb an toan hop ly trong viéc xac dinh strc chiu tai cho
phép theo tinh toan cla coc khoan nhdi./.
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1. Dat van dé

Lién két bu 16ng rat phd bién hién nay, viéc tinh toan da dwoc dé cap trong céc tiéu
chudn trwdc day va hién hanh: Tiéu chuan thiét ké két ciu thép - TCVN 5575:2012.
Céc tiéu chuan nay d&u dwa trén tiéu chudn ctia Nga. Tuy nhién, gan day nwéc Nga
da ban hanh tiéu chuan SP 16.13330.2017 - két cAu thép - Phién ban cap nhat SNiP
11-23-81*, tiéu chuan m&i nay cé mét sb diém méi so véi TCVN ma co thé ap dung
dwgc. Do do, bai bao nay trinh bay moét sé diém mai vé lién két bu léng gitva tiéu
chuan Nga so véi tiéu chuan Viét Nam.
2. Mét s diém méi vé lién két bu 16ng giira tiéu chuin Nga so v&i tiéu chuan
Viét Nam
2.1. Kiém tra kha nang chiu luc cta bu I6ng thé, thudng tinh khi chiu cat va kéo
dbng thoi

Khi xay ra tac dong dong thoi lén lién két bu 16ng ca lwc cat va lwc kéo, luc tac
dung I&n nhét 1&én mot bu 16ng ngoai thda man diéu kién nhé hon cac gia tri theo (2),
(3), (4), can phai kiém tra theo cong thirc (1) sau [4], ma TCVN 575:2012 [3] khéng c6:

2 2
Ni + Ny <1
AR

N, va N, 1an luot 1a lwc cat va lwc kéo tac dung 1én mot bu 16ng dang xét
[N]; [N]yp, xac dinh theo (4) va (2).
Kha nang chiu cat ctia mét bu 16ng dwoc xac dinh [4]:

(1)

[N]vb = fvb A Ny Yo Ye (2)
Kha nang chiu ép mat cia mot bu 16ng dwgc xac dinh [4]:

[Nlep = fep dp (Zt)min vy e 3)
Kha nang chiu kéo ctia mét bu 16ng dwoc xac dinh [4]:

[Nl = fip Abn Ye 4)

f,, - cwong do tinh toan chiu cét cha bu léng;

fep - cwwng do tinh toan chiju ép mat cda bu 16ng;

fi, - cwdng doé tinh toan chiu kéo cda bu l6ng;

A - dién tich tiét dién than bu 16ng (phan khong bi ren) A = T1d,%/4;

Ay, - dién tich thyc cua than bu léng;

dp - dwong kinh than bu 16ng;

(3t)min - tdng chiéu day nhé nhét ctia cac ban thép cung trwot vé mét phia (cling
bi ép mat & moét phia);

n, - s6 lwogng mét cét tinh toan bu 16ng, khi cé hai cAu kién n, = 1, khi c6 3 cAu
kién n, = 2;

Vb - hé sb diéu kién lam viéc cda bu 16ng;

V¢ - hé sb diéu kién lam viéc cla két cAu.

Nhan xét: Khi xac dinh kha néng chiju lwc ctia mét bu 16ng, tiéu chuan Nga khac
tidu chuén Viét Nam & chd nhan thém hé sé diéu kién lam viéc v, vao vé phai cla
biéu thire.

2.2. Hé sé diéu kién lam viéc cua lién két bu Iéng thé, thuong, tinh

Theo tiéu chuan Viét Nam thi hé sé diéu kién lam viéc cua lién két bu 16ng vy, dwoc

l4y nhw sau: bu léng tho, thwdng; v, = 0,9; bu 16ng tinh v, = 1,0. Nhwng theo [4] thi hé

sb nay dwoc xac dinh nhw bang sau:
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e
Déc trung vé khoang cach va cwdng d6 | Khoang cach
bac trung Gidi han cla cac cau kién dwoc lién két khi dat bu l16ng
chay f, 1. Khoéng céch gilra tam cla céac 16 bu
| Trang k‘?‘ja tcha'u Gia tri o l6ng theo huéng bét ky:
Lién két | thai d'e” l.e,p ald. s/d Gia tri hé s vy a) Nho nhét:
buléng | lam [duoclien ’ Vi £ < 375 Nimm?
viéc két orrs mm 2,5d
N/mm? Véi f > 375 N/mm? 3d
Cét . . 1.0 b) L&n nhét trong cac day bién khi khéng 8d hoac 12t
~ P th I r A h- k P by P .
Mot bu 15<aid<2 Odad+02 | |°"ePgoovien chiukeovanen
|C3n9, bi-l Dén 285 c) Lén nhat trong cac day gitka va cac day
long d6 1,3<51553/d ald 0,7 bién khi c6 thép géc vién: )
chlph Xxac ’ ) - Khi chiu kéo 16d hoac 24t
Iop A, |Ep mat R 1,56<ald<2 0,5 a/d R 12d hoac 18t
B hodc T 285 135 <a/d - Khi chiu nén
cwong do den 375 ) <51_53 0,67 a/d -0,25 2. Khoang céach tir tam 16 bu 16ng dén mép
cao n i clia cAu kién
_ Trén375) ald225 1.0 a) Nhé nhat doc theo phwong cua luc:
Cat - - 1.0 V6i f < 375 N/mm? 2d
X : 1,5<a/d<2l 04ald+0,2 5i 2
Nhiéu bu Pén 285 Véif> 375 N/mm 2,5d
léng, bu 2<s/d<25 0,4 s/d b) Nhd nhat vudng géc véi phwong cla luc:
léng do o mat| TV 285 1,5<a/d<2 0,5 a/d - Khi mép cat 1.5d
1 2 ma £ ’
Chl'”h, X P aén 375 [2<s/d <25 0,5s/d-025 - Khi mép can 1.2d
oai . £ ’
' . ald=2,5 c) Lén nhat 4d hosc 8t
Trén 375 1,0 T PSS R . N ’
s/d=3 d) Nhé nhat do6i voi bu 16ng cwong do cao 1,3d
a la khoang cach doc theo phwong ciia lwc tir mép clia cau hi mep,bat k)’/ va huicyngibatuky —
kién dén tam cua 16 ggn nhat; 3. Khoang caczh nhé nhat gluia tamAIo’doc u+15d
s la khoang céach doc theo phwong cla Iyc gilka tdm cla theo phwong cia |l_J’C~ cho bu 16ng bo tri sole
cac 16; d - dwérng kinh cta 16 bu 16ng
d 1a dwerng kinh cuta 16 bu 16ng. t - chidu day méng hon clia cac ciu kién
Lwu y: u - khoang dwong 16, la khoang cach vudng goc voi phuong
1. D& tinh toan lién két nhidu bu 16ng chiu cit va ép mat|  |cUa lwc gika tam cac 16 trén hai dwong lién tiép.
béng céac bu 16ng cé dd chinh x‘éc loai B, cling nhw vc’yi' cac Luuy:
bu 16ng cuong d6 cao khdng dieu chinh I cang chotatcal |1, Puong kinh 16 dwoc lay: dbi véi bu 16ng c6 d chinh xac
cac glaﬂtr! gi¢i han fiha){fy cla thép lam cau kién lién két, hé|  lloai A: d = dy; d6i v&i bu 16ng ¢ dd chinh xac loai B trong
sO v, nén duoc nhan vai 0,9. phan dé (chan cot) cla cac két cdu duong day truyén tai
2. Dé tinh toan lién két nhiéu bu 16ng, gia tri v, 1a gia trinhg|  |dién, thiét bi dong cat ngoai tréi va mang théng tin lién lac:
nhéat dwoc tinh tir cac gia tri chdp nhan cla d, a, s. d = dy + 1 mm, trong cac trwdng hop khac: d = dy, + (1; 2

Khi mét lwe N tac dung 1én lién két bu l6ng va di qua trong
tam cla lién két, sw phan bd lwc nay 1&n cac bu Idng la déu.
Trong trwéng hop nay sb lweng bu 16ng dwoc xac dinh theo
cong thire:

n = N/Np min (5)

Gia tri Ny min 1& gia tri nho nhét trong cac gia tri [N]y,
[Nlco, [N]

Trong trwdng hop tai lién két, khoang cach L gitra trong
tdm cac bu 16ng (gilra cac bu I6ng ngoai cung hay la bu 16ng
& bién, mép) doc theo phwong cla lwc vuot qua 16d, gia tri
ctia n trong cong thirc (5) phai dwgc téng 1&n bang cach chia
cho hé s6 B = 1 - 0,005.(L/d-16), B |y nhé nhét bang 0,75.
Yéu cau nay khong ké dén khi lyc tac dung doc theo toan
bo chiéu dai lién két (vi du lién két gitra bung va canh dam).
2.3. B6 tri bu léng

Viéc bd tri bu 16ng phai d@m bao yéu cu truyén lyc tét,
cAu tao don gidn va dé ché tao. Cac khoang cach quy dinh
dé b tri bu 16ng va dinh tan trén cAu kién cho & Bang 2 [4].

hoac 3 mm), trong dé d, la dwdng kinh cla bu léng.

2. V6i lién két mot bu 16ng ctia hé thanh bung (thanh xién va
thanh dirng, ngoai trir c&c thanh luén chiu kéo, khi chiéu day
thanh dén 6 mm, tir thép co gi¢i han chay dén 375 N/mm?
thi khoang cach tir mép cla thanh dén tam cla 16 doc theo
phuwong cuta lwc dwoc 14y 1,35d (khéng cé dung sai trong
san xuét cac thanh theo chiéu hwéng gidm, va diéu nay can
dwoc ghi ré trong thiét ké).

3. Khi bé tri cac bu 16ng theo kiéu so le, khodng cach khong
nhd hon quy dinh & muc 3, mat cit ngang ctia phan tir An
can dwoc xac dinh ¢é tinh dén sy gidm yéu ctia né véi cac 16
nam trong cling mét mat cat ngang (khdng phai theo duwdng
zich z&c).

(tiét dién cla thanh thép co ban (thép dwoc lién két) An ké&
dén sy gidam yéu do 16 trén mot mat cét theo phuwong vuéng

goc voi phuwong cla lyc (khéng theo dwdng zich zac).

2.4. Kha néng chiu truot cla lién két bu 1éng cudng dé cao
[4]

’Lién két bu léng cwéng d6 cao d’u’o’c tinh toan véi gia
thiét la Iwc ma sat gilra cac ban thép tiép nhan hoan toan lyc
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trwot do ngoai lwc gay nén. Bu l6ng chi chiu kéo do lyc xiét
chat écu tao nén.

Kha nang chiju trwegt clla mét bu 16ng cwong d cao dwoc
xac dinh:

[N]b _ S Apn
Vb2 (6)

Trong do:

fop - co'ng do tinh todn chiju kéo cuta bu 16ng cwdng do
cao, fr, = 0,7f,p;

f - cdNg dd tlrc thoii tiéu chuén cha vat liéu bu 16ng;

Ay, - dién tich tiét dién thwe cla bu 1&ng (trlr phan giam
yéu do ren);

U - hé s6 ma sat (lay theo Bang 3);

Vb2 - hé sb do tin cay (lay theo Bang 3);

trong va d6 dung
sai gitra dwong
Phuwong phép lam sach mat | He s | kinh bu 1ong va
phéng cla cac ca“:lu kien dwoc | ma sat 163, mm
lién ket g bong vabong va
0=3+6; | 6=3+6;
Tinh va|Tinh va
0=5+6 | 0=5+6
1.. Phur_w cat thach anh hoac bot 0,58 1,35 1,12
kim loai
2. Bang ngon Ita hoi dot, khong| g 45 | 4 35 | 112
c6 I&p bao vé mat kim loai
31. Bang t{an E:hal sat, khéng cé 035 1,35 117
I&p son bao vé
4. Khong gia cong bé mét 025 | 1,70 | 1,30
Ghi chu: Khi kiém tra d6 cang cla bu 16ng béng géc quay
cla dai bc, cac gia tri yp» nén dwoc nhan véi 0,9.

Nhan xét: Trong [3] & Bang 39 muc 8.3.3 thi hé s6 ma sat
p va hé sb dd tin cay vy, cho cu thé theo phwong phap diéu
chinh theo M ttrc l1a theo md men xoan; theo a tic 1a theo
goc quay cua dai bc.

Sé lwong bu 16ng cwéng dd cao n can thiét d& chiu lwc
trwot N duworc tinh theo céng thirc:

N
n2———
[N]b nrYple @

Vb1 - hé sb didu kién lam viéc cua lién két, phu thudc sb
lweng bu 16ng chiu lwc n trong lién két, gia tri cha yp4 lay nhw
sau:

Vo1 = 0,8 néun<5;
Yo1 =0,9néu5<n<10;
Vo1 = 1,0 néun = 10.

ns - s6 lwong mat phang ma sat tinh toan.

Khi tac dung Ién lién két ma sat ngoai lwc gay kéo cho bu
I6ng, lwc kéo nay lam gidm kha nang chiu trvot cla lién két
vi N6 lam gidm luc ma sat gira cac ban thép, hé sb y,; dwoc
nhan véi hé sé (1 - N; /P), trong d6 N, Ia lwc kéo 1én méi bu
I6ng, Py, 1a lwc céng cuta bu 16ng Py, = fypAp,. Phan bu long
cwong dé cao chju thém Iwc kéo ngoai nay theo [3] chwa co,

day la phan bd sung rat kip thdi cho nguwdi thiét ké khi thue
hanh tinh toan.

Puéng kinh cta bu 16ng trong lién két ma sat dwoc 1y
theo didu kién St < 4dp, trong dé Yt 1a tdng chiéu day clia cac
ban thép dwoc lién két dich chuyén theo mét hwéng, dy, 1a
dwong kinh cda bu léng.

Trong céac lién két ma sat cé sb lwong bu 16ng nhiéu,
dwdng kinh ctia bu 16ng dwoc l4y cang I&n cang tét.

3. Vi du tinh toan

Vidu 1:

Kiém tra kha nang chiu lwc cua lién két bu I6ng cho nut
cla mét gian d& keo tai vj tri canh c6t nhw hinh vé bén. Dung
bu 16ng thudng cap d6 bén 6.6 c6 cudng dd tinh toan chiu
cét f,, = 230 N/mm?, chiu kéo fy, = 250 N/mm?,

dwong kinh dp = 20mm (A=3,14 cm?, Ay, = 2,45 cm?),
dwong kinh 16 d = 22 mm.

Thép co ban CCT34 co f, = 220 N/mm? (f, = 395N/mm?).
Chiu lwc kéo N=240 kN, chiu lwc cat VV = 40 kN, Ye = 1,0.

Lwc cat tac dung 1én mét bu 16ng:
N, = 40/4 = 10 kN
Lwc kéo tac dung Ién mot bu 16ng:
N; = 240/4 = 60 kN
Kha nang chiu cat ctia mét bu léng:
[N]vb = fvb Yb A Ny Ye
= 230x0,9%x314x1x1=64998N = 65kN
Kha nang chiu ép mat ciia mét bu 16ng:
[Nleo = feb Vb Ao (X)min Ye
=395x%0,9%20x10x1=71100N = 71,1kN
Vi thép co ban CCT34 co f, = 220 N/mm? < 285 N/mm?,
theo hinh vé trén thi a = 50 mm, s = 80 mm, d = 22 mm. a/d
=50/22 = 2,27 > 2, s/d = 80/22 = 3,64 > 2,5 tra Bang 1 cé
Yp = 0,9.
[N]p = min{[N]y; [N]co} = 65 kN > N, = 10 kN
Kha nang chju kéo clia mét bu I6ng dwoc xac dinh:
Tai tiét dién thwe, phan co ren

[Nl = fio Aon Ve
= 250%245%1 = 61250 N = 61,25 kN > N; = 60 kN
Kiém tra kha nang chiu lwc ctia bu 16ng chiu cat va kéo
ddng thoi:

2 2 2 2
Ne | | N | _|f 60 +(Qj =0,99<1
[V, ) [V, 61,25) 65

Bu l6ng dam bao kha nang chiu lwc.

Vidu 2:

Sé ligu nhw vi du 1 nhwng dung lién két bu 16ng cwéng
dé cao di, = 20 mm, dwong kinh 16 d = 23 mm (dung sai gitra
dwong kinh than bu 16ng va 16 8 = 3mm) tir thép 40Cr. Mat
céac ban thép dwoc gia cdng bang ban chai sat, khéng cé 16p
bao vé. Bu I6ng dwoc xiét bang co Ié do lwc (theo M).

Do mat cac ban thép dwoc gia cdng béng ban chai sét,
khéng co I&6p bao vé nén hé sO ma sat p = 0,35; dung sai
gitra dwdrng kinh than bu 16ng va 16 & = 3mm c6 hé s6 do tin
Cay Voo = 1,17. Vi thép 40Cr 6 f,, = 1100 N/mm?, vay f,p, =
0,7.f,5 = 0,7%1100 = 770 N/mm?.

Sé lwgng bu 16ng n =4 nén y,, = 0,8.

(xem tiép trang 44)
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Cac phuong phap giai bai toan phan tich phi tuyén

on dinh hé thanh

Methods for solving nonlinear buckling analysis of frame system

Tom tat

Bai bao trinh bay cac phuong

phap lap gidi bai phan tich phi tuyén én
dinh hé két cau thanh. Bai toan phéan
tich phi tuyén én dinh dugc xay dung
trén tiéu chuan on dinh ciia Drucker-Hill
dé& xac dinh dudng can béng va cac diém
tdi han. Két qua phan tich cho thay viéc
Iva chon phuang phép day cung sit dung
ham diéu khién ca tai trong va chuyén vi
phu hgp xac dinh duéng can bang va cac
diém t6i han trong bai toan phén tich
phi tuyén két ciu.

Tir khéa: Phan tich phi tuyén én dinh, Phuong
phdp Idip, Bién diéu khién

Abstract

The paper is concerned with the iterative
methods for solving the nonlinear buckling
problem of the frame system. The stability
nonlinear analysis problem is built on the
Drucker-Hill stability criterion to determine
the equilibrium curve and the critical points
The analysis results show that the selection of
the chord method using the control functions
for both the load and the appropriate
displacement to determine the equilibrium
line and the critical points in the structural
nonlinear analysis problem.

Key words: Nonlinear buckling analysis,
iterative method, requlator variable
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1. Dat van dé

Phan tich 6n dinh Ia mét phan khéng thé thiéu trong trinh tw tinh toan thiét ké két
cAu cong trinh. Hién twong méat 6n dinh 14 nguyé&n nhan gay ra mét trong hai loai pha
hoai co ban (pha hoai vat liéu va pha hoai v& hinh dang) clia két ciu. Hién twong mét
4n dinh va céc ly thuyét phan tich &n dinh cla két cu da dwoc cac nha nghién ctru
quan tam tir vai thé ky truéc, trong giai doan dau tién trong lich stv phat trién cuaa ly
thuyét phan tich két ciu [3,4]. V&i sy phat trién clia cong nghé xay dwng, cac cong
trinh xay dwng hién dai c6 kich thuéc I6n hon, tiét dién ctia phan tir cling giam di do
st dung céc loai vat liéu cé cwéng dd cao va siéu cao dat ra nhidu van dé trong phan
tich &n dinh. T Iy thuyét tinh n dinh dan hdi cta thanh chiu nén Euler c6 chuyén
vi nhd dén nay, cac nghién ctru vé én dinh da phat trién sang cac bai toan phan tich
phi tuyén, 6n dinh déng, phan tich 6n dinh va sau n dinh. Hién nay viéc nghién ctru
céac bai toan phan tich phi tuyén rng xt& n dinh va sau n dinh |4 mét van dé dwoc
nhiéu nha khoa hoc trén thé gi6i quan tam. Dé giai cac bai toan phan tich phi tuyén
can st dung phwong phap I&p va lwa chon ham diéu khién ddm béo c6 thé xac dinh
chinh xac dwdng can bang va cac diém t&i han. Trong bai bao dudi day tac gia sé
trinh bay cac phwong phap giai bai toan phan tich phi tuyén én dinh theo tiéu chuan
6n dinh Drucker-Hill. Trén co' s& phan tich cac phwong phap, trong bai bao sé dua
ra cac khuyén céo lwa chon phwong phap phu hop xac dinh dwérng can béng va cac
diém t&i han trong phan tich phi tuyén &n dinh hé thanh.

2. Tiéu chuén n dinh Drucker — Hill trong bai toan phan tich phi tuyén 6n dinh

Tiéu chi &n dinh ctia Drucker hay con goi Ia tiéu chudn én dinh ctia Hill [3,4] dwoc
st dung rdng rai trong bai todn phan tich phi tuyén én dinh cta két cu cla nhiéu
nghién ctu trén thé gi¢i va dwoc phat biéu nhu sau: “Twong (rng véi tai trong tac
dung, néu hé & trang thai can bang dn dinh thi d6 clrng ctia hé dwong, néu hé & trang
thai can bang khong 6n dinh thi d6 clrng am, néu hé & trang thai can bang phiém dinh
thi d6 clrng bang khéng”

Nhw vay, theo tiéu chuan &n dinh Drucker -Hill:

dp . a2

a >0:he o trang thai can bang 6n dinh.

dp vz 2

a <0:heo trang thai can bang 6n dinh khéng 6n dinh.
dp . ‘

a =0 hé & trang thai can bang phiém dinh.

Puodng can béng va cac diém téi han cta hé phi tuyén theo tiéu chudn Drucker-
Hill thé hién & Hinh 1.

C6 thé thay doc theo duwdng can bing OABCDE c6 thé phan ra thanh: trang thai
can béng &n dinh - OA va DE; trang thai can béng khéng &n dinh - AB, BC va CD. Cac
diém t&i han tai trong: A, D. Cac diém t&i han chuyén vi la cac diém: B, C.

3. Hé phworng trinh giai bai toan phan tich phi tuyén 6n dinh
Xét hé N phwong trinh phi tuyén véi u va q 1a cac bién chuyén vi va tai trong [1,2]:

- > - -
q(u)=0; u=(ug,up....,uN) q=(41,92.--4N) ™)
Khai trién chudi Taylor cho hé phuong trinh trén:
2
- - - N 5. —
qi(u+d u)=qj(u)+ X %.Suj+0(8 u ) (2)
=194
Ma tran cac dao ham riéng (ma tran Jacobi), ma tran do cirng tiép tuyén:
Kij=% (1,j=1,2,..,N)
! 3)
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Suy ra: q(u+du)=q(u)+K.5 u+O@B u )

. o , . —)2 R - - -
Bo qua v6 cung bé bdccao 0 u ) vacho q (u+8u)=0
ta co:

- o o> - BN N - - -

godu+u(x)=0 =8u=—K .q(u) =upew=uopld+du
Hay nghiém gan dung & 1an I1&p thi j 1a:

-> > -
ujzuj_1+8uj 4)

Biéu thirc chuyén vi va tai trong ngoai & buéc gia tai thir
i dwoc viét dwdi dang truy héi theo két qua & buwéc i-1 nhw
sau:

ul=ud~Teadd
] ]

®)
p}:pi*%pﬁ ©)
Au} :Au}_1 +8u} Ko
Ap} :Ap}7 . +6p} ®)

Phuwong trinh sé gia & buwéc I&p thiy j c6 dang

Kj-1-8u;=pi-a(u_)) ©)

Goi A la théng sb tai trong dwoc chi dinh ban d3u. Tai
trong p dwoc viét qua théng sb tai p=A.p , sb gia tai trong
& buwéc lap thir j qua thong sé tai xac dinh nhw sau

spi=anl p
J J (1 0)
T (9) va (10) nhan dwoc phuong trinh can bang sb gia
Kj,1.8u3=rj_l+5?»3.13 (1)
Phwong trinh (11) ¢ N+1 &n s6 gdm N &n sé gia chuyé&n

vi 8u, va 14n la sb gia thong sb tai trong 51

4. Cac phwong phap lap giai hé phwong trinh can bang
phi tuyén xac dinh dwéng can bang va tai trong t&i han

4.1. Phuong phép ldp Newton-Raphson ¢é dién va y tuéng
vé duong bé tro

Trinh tw gidi bai toan phan tich phi tuyén bang phwong
phap 13p Newton-Raphson cb di&n [5] thé hién trén hinh 2.
Noi dung clia phwong phap lap la tim diém B c6 hoanh do
l& nghiém clia phwong trinh g(u)=0 néu biét diém A", q')
trén dwdng q(u) dén budc 1&p c6 sai sb ndm trong gi¢i han
theo yéu cau. Diéu kién d& qua trinh 1&p hoi tu 13 det(K) # 0
. Pay la nhuoc diém ctia phwong phap khi tim diém téi han
(Load limit point) vi diém nay ¢ tiép tuyén ngang.

Pé xt ly nhwoc diém nay da xuat hién y twéng dua ra
duwdng bd tr d& tim cac diém can bang do Risk [5] d& xuét.
Trinh tw gidi bai toan 13p Newton-Risk v&i viéc s dung
duwong bd tro thé hién trén hinh 3.

Phwong trinh bd tro clia Risk ¢é dang tdng quat nhw sau

al sul bl sal=cl

] ) )] (12)

al, b, ¢! lacac hé s6 dwoc chon tuy theo cach giai bai

toan, phu thudc vao bién didu khién dwoc lwa chon (tai trong,
chuyén vi hay ca hai)

Phwong trinh can bang sb gia st dung dwéng bd tro
duoc viét dwdi dang sau

- i i
Kj—l -p 8uj B rj—l
Al T oi [ [ard] | e (13)
j j J J

4.2. Phuong phép diéu khién téi trong str dung duong bé
tro

Phwong phap diéu khién tai trong c6 st dung dudng
bd tro 1a phwong phap 1&p Newton-Raphson cai tién. Theo
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Hinh 3. Phuong phap lap Newton-Risk

phwong phéap diéu khién tai
trong thi tai trong ngoai dwoc
chi dinh tai 14n 18p dau tién
(j=1) trong buwdc gia tai th i
va gitr khéng dbi trong nhirng
I&n 18p tiép theo (j>1) cho dén
khi héi tu & bwdc gia tai i nay,
nhw minh hoa trong hinh 4.
S6 gia thong sé tai trong va

cac hé sb:
i _ AL for j=1
A, = °f{
0 for j>2
ai=0; bi=1
sz AL for j=1
0 for j>2

Phwong trinh can bang sb
gia voi diéu khién tai trong cé dang

K, Su} =Ak.p for j=1

i i
K, du; =1, for

Phuwong phép diéu khién tai trong dwoc ap dung rong réi
va hiéu qua trong cac bai toan phi tuyén tiép xic nhung lai
gap kho khan trong bai toan tim tai trong gi¢i han. Phwong
phap nay sé khéng hdi tu khi dinh thirc cla ma tran tiép
tuyén cé gia tri r4t nhé hodc khi s gia tai trong lam cho
dwong bd tro vwot ngoai dwdng can bang (hinh 5).

4.3. Phuong phép diéu khién chuyén vi stv dung duong b6
tro

(13)
j=2

Hinh 4. Phuong phap diéu khién tai trong

Hinh 5. Trudng hop phuong phap diéu khién tai trong khéng hdi tu

Phwong phap diéu khi&én chuyén vi st dung mét thanh
phan chuyén vi nhu 1a mét thong sé diéu khién dé tim cac
diém trén dwéong can béng. Trong véc to chuyén vi u téng
quat, thanh phan chuyén vi dwoc chon dé didu khién nhw
sau

6u;“ _JAu for j=1 (14)
0 for j>2

Vé&i Au  la gia tri sb gia chuyén vi ban dau.

Phwong trinh sé gia chuyén vi cé dang nhu sau

sul =saloul  saul

1 - . r.
Jetrl J Pj,cul jyctrl (15)

42 TAP CH KHOA HOC KIEN TRUC - XAY DUNG



i

dul | —du
J.etr 5, ctrl

Hay sai= -
J Sul ‘
Pj,ctrl

Trong I&n 13p dau tién (j=1)
cla buwéc gia tdng chuyén vi
the i, bidu thirc s6 gia tai trong
dwoc viét nhw sau

% for  j=1

5?»1 tu,ctrl

I —gul
% for  j>2 (16)
Pj,ctrl

S6 gia thong sb tai va cac hé sb a, b, ¢ xac dinh nhuw sau

iAu for j=1

u
. Pj,ctrl 17
= (17)
1 78u1r_ |

%Ctr for j22

Su

Pj,ctrl

al ={0,0,...1,...,0}

control displacement

b, =0

sz Au
0

Phwong phap digu khién chuyén vi cé thé kh&c phuc trong
viéc tim gi&i han tai trong (Load Limit Point) tuy nhién lai gap
khé khan trong viéc tim gi¢i han chuyén vi (Displacement
Limit Point) nhw hinh 7.

4.3. Phuong phép diéu khién déng thoi tai trong va chuyén
vi str dung duong bé tro

Dé& khéc phuc kho khin cla hai phwong phap diéu khién
tai trong va diéu khién chuyén vi khi tim diém gi&i han tai va
gi&i han chuyén vi, cac nghién ciru ctia nhidu tac gia trén thé
gi&i d& xuat phwong phap chidu dai day cung dung phwong
trinh bé tro dwdi dang diéu khién déng thdi ca tai trong va
chuyén vj [6]. Cac phuong trinh bd trg c6 dang mat cau, mét
elip hay mét phéng.

Phwong trinh dwdng (mat) bd tro dwoc viét duwéi dang

fau}{au ) +n () = (as))

for j=1
for j>2

(18)

Ta Laad
qp A Proiep b o

i3 LU

 J

Trong d6 1 la tham sb luén dwong phu thudc vao dang
méat bb tro.
Sé gia thong sb tai va cac hé sb a, b, ¢ xac dinh nhw sau

iL for j=1
. Joul Bul +m 19
S\ = PO (19)
Su,.du,
- for j=2
du, .6upj +M.0M,
a; = Sui = Ski.SuLl; b; = n.SM
o = J(Bs) for j=1
"o for j>2
5. Két luan

Bai toan phan tich phi tuyén n dinh két c&u lién quan dén
viéc xac dinh diém gi¢i han ca tai trong va chuyén vj trong
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Hinh 8. Phuong phap diéu khién chiéu dai diay cung

giai doan 6n dinh va méat &n dinh. Phwong phap Newton-
Raphson phu hop véi viéc giai cac bai toan phi tuyén phan
tich tinh két cAu nhung khdng phu hop véi bai toan phan
tich phi tuyén trong giai doan &n dinh va mét &n dinh cta hé
két cAu. Sy ra doi cla ly thuyét s dung ham bd tro' 1a mot
bwéc tién trong nghién ctru phwong phép tinh phi tuyén 6n
dinh. Viéc lwa chon phwong phap diéu khién phu thudc vao
muc tiéu phan tich ctia bai toan. Phwong phap chiéu dai day
cung véi bién didu khién ddng thdi ca tai trong va chuyén vj
l& phwong phap cho phép xac dinh diém gi6i han tai trong va
chuyén vi trong phan tich phi tuyén giai doan 6n dinh va sau
on dinh cla két ciu./.
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Cac phuong phap giai bai toan phan tich phi tuyén...

Hinh 1. Vi du tinh toan 1

Hé sb yp1 dwoc nhan véi hé sb (1 - N,/ Py), trong dé N,
14 lwc kéo trén mdi bu léng, P, 1a lwc cdng cla bu léng lay
béng Pb = fhb Abn-

1-N;/ Py =1-60000/(770%245) = 0,68

Thay vao cong thtrc cé kha nang chiu tregt ctia mét bu
I6ng:

[N, = fup A |~ |y :770x245><(0,8><0,68)><0’35
Vb2 1,17

=30700N =30, 7kN
N, = 10 kN < [N], = 30,7 kN.

S Apn > L
N = Lot n>
[ ]b Vb2 (6) [N]b ne¥e?e

x1

)

(tiép theo trang 39)

N Sip Apn
nZ——)Nﬁn[N]bnf7b17C:n bbb neVu1Ye
[N]bnf7b17c Vb2
A
N<nlitmtl, 4 TTOX245X035 4, (0 80, 68)1
s 1,17

=122800N =122,8kN

Ma N =40 kN < 122,8 kN théda man. Vay bu I16ng dam bao
kha nang chiju lwc.
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Phan tich két cau cau thang Ridolfi
bang phuong phap phan tiréi rac

Structural analysis of Ridolfi stair using discrete element method

Tom tat

Cau thang Ridolfi Ia mdt tac pham

kién tric doc dao. Tuy nhién viéc ché taova
dung Iap hoan toan dua trén kinh nghiém
ctia nhom tac gia va thg thii cong. Vi vay, viéc
danh gia kha nang lam viéc cia két cau la can
thiét dé cé thé dua cong trinh vao sit dung
trong thuc té. Bai bao trinh bay cac budc

xay dung mé hinh sé cta két cau nay va tién
hanh phan tich {ing xt ctia cac bd phén cau
thang bang phueng phap phan ti roi rac. Két
qua thu dugc khang dinh su an toan ciia viéc
stf dung cau thang nay trong diéu kién binh
thuong, dong thei cho thdy anh huéng mét
56 thong s6 t6i su on dinh cta két cau.

Tir khéa: M6 hinh hda, phuong phdp Phdn tif roi
rac, két cdu gach dd

Abstract

Ridolfi stair is an exceptional architectural

work. However, its creation and installation are
mostly based on the experiences of authors

and craftsmen. Therefore, the evaluation of the
workability of the structure is essential before
using it in real constructions. The article presents
the process of building a numerical model of

the structure and studying the behaviors of stair
members by using the Discrete Element Method.
Simulation results confirm the safety of the
exploitation of the stair in normal conditions of
use, and also show the affection of some factors to
its stability.

Key words: Modeling, Discrete Element Method,
masonry structure
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1. Dat van dé

Cau thang kiéu Ridolfi 4 mét tac phdm kién trdc clia GS.TS.KTS. C. d’Amato
va ddng nghiép tai dai hoc Bari, Italy da dwoc gi6i thidu tai trién [am quéc té vé da
tai Verone nam 2005. Bay la mét cau thang tw drng véi cac bac duoc lam béng
da nguyén khéi va mot hé thdng cap &ng lwe trwéc & bén trong. Két cau dwoc 1ap
dwng tai chd véi lién két khod khong viva va cing cap tryc tiép. Tuy nhién viéc lva
chon hinh dang, kich thwéc, Iwa chon vat liéu cling nhw sb lwong va dwdng kinh
cap la hoan toan dwa vao kinh nghiém clia nguoi thiét ké va doi ngi tho tha cong.
Do d9, viéc tinh toan, phan tich sw lam viéc cta két cu nay 1a can thiét d& dam
bao diéu kién an toan trong st dung va kha nang ap dung véao thuc té.

Két cAu nay da dwoc phan tich, mé phéng bang phdn mém ANSYS dwa trén
nguyén ly ctia phwong phap phan tlr hivu han. Mac du da thu dwoc mot sé két
qua nhét dinh, mé hinh con c6 moét sd han ché va chwa thwe sw phit hop véi sw
lam viéc khong lién tuc ctia két cdu nay. Trong nhivng ndm gan day, phwong phap
phan t&r roi rac [1] dwoc st dung ngay cang rong rai trong cac nghién clru & nhidu
[inh vire khéac nhau, va cho thay sy phi hop trong viéc mé phéng tinh toan két ciu
gach da trong xay dwng [2]. Do d6, tac gia da str dung phdn mém LMGC90 [3],
duwoc phat trién béi trwdng dai hoc Montpellier, Cong hoa Phap, dwa trén co sé&
clia phwong phap tiép xtc déng khong tron [4], mét trong cac ho phwong phap
r&i rac, @& mé hinh héa va phan tich sw lam viéc ctia két ciu nay. Két qua nghién
ctru nham khang dinh sy an toan ciing nhw chi ra cac gi¢i han cho phép cla cac
théng sb &nh hwéng dén kha nang st dung cla cong trinh.

2. Xay dwng mé hinh
2.1. M6 hinh hinh hoc

Cau thang Ridolfi & mot két cAu dang xodn éc chidu cao 3 m, mdi bac rong
1,2 m cao 15 cm dwoc ché tao tir da nguyén khéi voi hinh dang kha phte tap. Do
do, viéc xay dung truc tiép mo hinh hinh hoc trong cac phdn mém phan tich két
cAu la rat kho khan. Trong nghién clru nay st dung AutoCAD [a mot phan mém
dd hoa manh va phé bién trong xay dwng. Nh& d6, md hinh ciu thang dwoc dung
Ien v&i hinh dang va kich thwéc dung voi két cau thue.

Sau khi cac bac cau thang dwoc xay dwng chinh xac dang khéi 3D trong
AutoCAD, chung dwgc chuyén qua Gmsh, mét phan mém db hoa trung gian, dé
chuyén thanh cac dbi twong dang mat va dwoc chia lwdi véi do min theo yéu cau.
Lwéi chia nay dung dé kiém tra va thiét 1ap cac tiép xuc gitva cac phan tor, mot
trong nhirng ndi dung co ban ctia phwong phap phan ti roi rac. Cach chia lwi
c6 thé s& anh huwdng dén khéi lwgng tinh toan ciing nhw d6 chinh xac clia cac két
qua phan tich. Cudi ciing, cac déi twong nay duwoc dwa vao LMGC dé& xay dwng
I&n mé hinh hinh hoc cla két ciu (hinh 2).

2.2. M6 hinh co hoc

Viéc phan tich két cu trong mét hé roi rac gdm hai ndi dung chinh: xac dinh
tiép xuc gitra cac phan t& va mé phéng &ng xt co hoc cuia tiép xuc dé.

Bang cac cong cu va thuat toan manh mé, phong phu, LMGC90 cho phép xay
dwng mé hinh sb cla két cAu nay véi méi bac cau thang 1a mét phan t& cé hinh
dang phtrc tap nhw nguyén dang ma van dam bao kha ndng xac dinh tiép xuc
gitra cac phan tir. O day, thuat toan t6 mau dwoc ap dung dé gidm bét khéi lweng
tinh toan. Theo do, méi phén tlr sé€ dwgc gan mot mau nao do, va trong qua trinh
phan tich sé chi tim kiém tiép xuc gitra cac phan tl&r c6 mau nhét dinh trong mot
pham vi nhét dinh. Bang cach dé sé giam dang ké thai gian x 1y.

Tiép theo, tiép xuc gilra cac bac da 13 tiép xuc trwot thuln tay va sé dwgc md
phdng béng moét tiép xtc khd dang Coulomb. Trong tiép xGc nay, luc tiép tuyén
sé ti 1& v&i lwc phap tuyén theo hé sb ma sat f. Cudi cling, cac cap &ng lwc trwde
dwoc mo ta bang lién két dang day cang (chi chiu kéo khoéng chiu nén) gitra cac
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diém ao dwoc bd sung bén trong phan tt, lyc céng truéc
dwoc biéu dién bang mét bién dang ban dau cia day nay.
2.3. S6 ligu tinh toan

Céc sb lieuban dau dwoc ldy nhw sau:

- Vat lieu da: khéi lwgng riéng p = 2000 kg/m?; hé sb ma
satbé matf=0,8

- Cap tng lwc trwdc: md dun dan hoi E = 1,95.105 MPa;
dwong kinh d = 1,5 cm; dién tich tiét dién A = 1,77 cm?; d6
ctrng don vi k = E.A = 3,4515.10 kN

- Luc cang truéc: luc cing dwoc md ta bing bién dang
ban dau cla day cap e, = 10 twong dwong véi lwc cang F
= 34,515 kN

- Tai trong st dung: dwoc lay véi gia thiét trén méi bac
¢6 1 nguwoi khédi lweng 50 kg gay ra tai trong P = 490,5 N/bac

- Gia tbc trong trwdng: g = 9,81 m/s?

Trong qua trinh phan tich, hé s6 ma sat f va lwc cing F
sé dwoc thay ddi dé khdo sat anh hwéng cla cac théng sb
nay dén su lam viéc cla két cau.

2.4. Phén tich két qua

Két qua phan tich cho phép xac dinh lyc céng trong cap,
ap luc gitva bé mét tiép xuc cla cac bac cling nhw gitra bac
dwdi cung va dé, va mét thong sb quan trong niva la chuyén
vi cla cac bac, dac biét la bac trén cung. Twr do, ta co thé
kiém tra kha n&ng chiu lwc ctia cap ciing cla bac da. Ngoai
ra, sy anh hwéng ctia mot sd yéu td nhw hé sé ma sat gitva
cac bac, sai s6 bé mat, cach chét tai cling nhw lwc cing cap
dén sw lam viéc cla két cAu ciing dwoc khao sat.

3. Cac két qua nghién ctru
3.1. Anh huéng cua qua trinh gia téi va phuong phép chét
tai
Mot déc diém cla mé hinh roi rac 1a tinh toan dwa trén
phwong trinh can bang déng ctia cac phan t&r theo thoi gian.
Do d6, thei diém va toéc do gia tai cling la mot yéu t6 can
quan tam.
a. Téc do gia tai
Hinh 3 biéu dién bién déng chuyén vi theo phwong ngang
cla bac thang trén cling trong qua trinh chét tai. Trong cac
phan tich tiép theo, dai lwgng nay cling dwoc lwa chon theo
déi d& danh gia sw lam viéc cla két cdu dwa trén tinh nhay
cam v&i cac rng xr clia két cAu dudi tac dong bén ngoai.
O day, tng lwc trwdc cla cap va trong lwong ban than
dwoc dat vao két ciu ngay lap tirc & thoi diém bét dau tinh
toan, va sau 30s, toan bd hoat tai
duwoc dat vao mét cach tirc thoi.
Biéu dd cho thay rat rd, khi dat tai
[&n mo hinh, ludn ludn xuét hién
mot pha “sdc” 1am két cAu bi dao
déng, lam anh hwéng dén tinh
chinh xac cuta két qua tinh toan.
Mac du dén cudi cung két cu co
thé &n dinh & trang thai can béang,
nhung tai thoi diém chat tai,dao
dong qua I&n ¢é thé dan téi chuyén
vi veot mirc cho phép hoac thadm
chi gay sap db cong trinh. D& han
ché hién twong nay, can quan tam
dén cach dat tai va toc do gia tai
Ién md hinh lam sao phu hgp voi
thwc té va han ché anh hwéng dén
tinh toan.

Sau khi so sanh, phan tich mirc d¢ anh hwéng [5], tac gia
Iwa chon phwong an chét tai nhw sau:

+ Trwde hét, lwc cing cap sé dwoc dwa vao ngay tlr dau.

+ Tiép theo, trong lvgng ban than két ciu sé dwoc dat
vao bang cach tang dan déu trong 10s.

+ Dirng lai 2s d& dao dong trong két cAu tét han.

+ Cubi cling, bat dau chat hoat tai 1én két cu, 1an lwot
ting bac tir duwdi 1&n trén, méi bac trong 1s théng qua mét
ham tuyén tinh, tdng cdng 20 bac trong vong 20s.

Trong cac tinh toan tiép theo d&u st dung mé hinh chét
tai nay. K&t qua cho thay hién twong “séc” giam gan nhw
hoan toan (hinh 4, hinh 5, hinh 7).

b. Cwdng dd tai trong

M6t thtr nghiém ciing dwoc tién hanh dé& danh gia anh
hwéng ctia cwdng dd tai trong. Can cr vao hoat tai ban dau
P = 490,5 N/bac, gia tri nay dwoc tang gép 2, 4 va 8 |an rbi
tinh toan chuyén vi clia két cdu dwéi tac dong cua tai trong
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(bd qua trong lwong ban than). Két qua so sanh thé hién
trong bang 1.

Heé sb tai trong |1 2 4 8
-1,48E-05 |-2,85E-05|-1,29E-03|-1,63E-02

Chuyén vi I&n
nhét (m)

Két qua nay cho thay, khi tai trong dd I&n, chuyén vi tang
nhanh hon rat nhidu so véi do ting tai trong. Diéu d6 chirng
té sw lam viéc phi tuyén cta két cAu nay. Nhw vay, khong thé
&p dung nguyén ly cong tac dung khi phan tich két ciu nay
cling nhw nhitng két ciu tuvong tw.

3.2. Anh huéng ctia hé sé ma sat bé mat

Pé& khao sat anh hwdng clia hé sé ma sat f dén sw 1am
viéc clia két clu, cac thong sb dau vao dugc gitk nguyén,
riéng gia tri hé sé nay dwoc thay ddi dan dé danh gia. Két
qué duoc thé hién nhu trong hinh 4. Nhiéu sb lieu da dwoc
tinh toan, trong bang chi thé hién nhirng gia tri cé tinh chét
dién hinh.

Két qua khao sat cho thay, v&i hé sd ma sat trén 0,5 két
cu ludn n dinh va lam viéc binh thwéng, chuyén vi lén nhét
& bac trén cung khodng 4 mm. Nhw vay, véi hé sb ma sat
thuc té gitra da voi da khoang 0,8 thi két cAu hoan toan du
kha nang chiu luc. V&i hé sé ma sat f = 0,4, két cAu bi mét
4n dinh & khoang 26s, ttrc 1a trong khi dang chét hoat tai. Vi
hé sb ma sat f = 0,3, két cAu bj dd sém hon, & khoang 23s,
nhwng tai thdi diém khoang 7s, trong khi chét tinh tai, thi co
mot chuyén vi nhé gay dao dong trong két cau.

3.3. Anh huéng cia luc cdng cap

Trong phan nay, cac sb liéu khac duoc gilr nguyén, riéng
gia tri lwc céng cap dwoc thay ddi théng qua didu chinh bién
dang céng ban dau dé danh gia mirc dd anh hwéng ciing
nhw xac dinh lwc cdng gi¢i han. Két qua khao sat &nh hwéng
cua lyc cang cap nhuw trong hinh 5.

V6i bién dang ban ddu Ién hon 0,55.10° (twong dwong
lwc cdng khodng 20kN), k&t cAu dam bao lam viéc 6n dinh
véi chuyén vi bac dinh khoang 4 dén dwéi 10 mm. Véi bién
dang ban dau e = 0,52.10°, cong trinh bi mat 6n dinh tai thoi
diém khoang 28s, trong qua trinh chat hoat tai. Diéu dé cé
nghta két ciu c6 thé chiu dwoc tai trong ban than va mot
phan hoat tai, néu chét tai toan bd cac bac thi cong trinh sé&
sap db. Twong tw, v&i e = 0,4.10° cAu thang bi pha hoai sém
hon, tai thoi diém 9,5s dwéi tac dung cuda trong lwong ban
than, khi tinh tai dwoc chat gan nhuw toan bo.

3.4. Anh huéng clia sai sé hinh hoc

Mot dac diém clia két cAu gach da la qua trinh san xuét,
van chuyén va 1ap dwng s dung rat nhidu thao tac tha cong,
ddng thdi d6 clrng vat liéu khong 16n, do d6 dé dan téi nhivng
sai léch, sit mé cau kién. Piéu nay trong nhiéu trwdng hop
lam anh hwéng téi do chinh xac cla bé mat tiép xuc la bd
phan truyén luc chinh trong hé két ciu nay dan t&i dién tich
tiép xtc thwc t& khong dadm bao du nhuw thiét k& ban dau.
Trong cac trwéng hop thdng thwdng, cac giai doan ché tao
duwoc thwe hién va giam sat tét, thi sai s6 nay coé thé nhé
khong dang k&. Nhung néu diéu kién k§ thuat khong dam
bao, gay sai s6 I&n thi cé thd anh hwéng nghiém trong dén
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sy lam viéc cla két cu. Do dé nghién clru dong thoi tién
hanh danh gia mirc d6 anh huéng cla sai sb6 nay théng qua
hé sb shk (shrinkage) th& hién mirc dd gidm dién tich bé mat
tiép xtc gitra hai phan t:
Ay = (1 - shk).Ay
Trong do:

Ay — dién tich tiép xuc xac dinh theo ly thuyét

Ay — dién tich tiép xuc str dung trong tinh toan

Hé sb nay c6 tac dong truc tiép dén do I&n cla luc tiép
xutc cling nhw can bing mémen xoay trong cac tiép xuc kiéu
mat-mat. K&t qua phan tich anh hwéng cta sai sb hinh hoc
thé hién trong hinh6.

Biéu dd cho thay cau thang 1am viéc &n dinh véi sai sb
hinh hoc nhé hon 1,4%. Vwot qua gia tri nay, céng trinh sé
bi pha hay rat nhanh. K&t qué nay cho thay sw nhay cdm cla
két cAu vé&i théng sé nay.

4. Két luan va kién nghi

Két qua phan tich cho thay trong didu kién s dung binh
thwong, voi thong so thiét ké va chée tao da ap dung, két cau
clu thang kiéu Ridolfi hoan toan cé thé ddm bao kha nang
lam viéc an toan, da diéu kién dé& dwa vao trng dung trong
thuce té.

Céc tinh toan nay khang dinh kha nang lam viéc va sy
can thiét ctia cap ng luc trwdc trong vieéc dam bao sy 6n
dinh cta cdng trinh nay.

Ma sat b& mét cling déng vai trd quan trong trong sw lam
viéc 6n dinh clia két cAu, do d6 khi ché tao nhirng két cAu
twong ty st dung vat liéu khac cling can quan tam déen yéu
t0 nay.

Sai s6 hinh hoc ciing 1a mét yéu td gay anh hwéng dang
k&, nén trong quéa trinh ché tao, van chuyén, dung l3p can
kiém soat kj dé giam thiéu nhirng sai sét nay.

Két qua nghién ctru ciing cho thay sw lam viéc phi tuyén
clia cong trinh. Do d6 khi tinh toan cac cong trinh twong tw
can xem xét ky cac diéu kién dé co thé ap dung nguyén Iy
cong tac dung.

Bai bao nay la mét vi du minh hoa tric quan cho rng
dung ctia phuong phap phan t rdi rac néi chung, va phwong
phap tiép xtic dong khéng tron néi riéng, trong viéc mé hinh
héa tinh toan két cAu gach da. Mét quy trinh twong tw c6 thé
ap dung v6i cac cong trinh gach da khac, bang cach didu
chinh cac théng s hinh hoc, cac quy luat tiép xuc, cac sé
liéu tai trong tlr d6 cho phép phan tich day da, chinh xac sw
lam viéc cta két ciu. Cac két qua nay gop phéan thic day
céac nghién ctru cling nhw ng dung trong linh v lién quan.

Cac phan tich chi tiét hon vé& cach thirc pha hoai thong
qua kiém soét lwc cang trong cap va phan lyc lién két sé
duwgec trinh bay trong mét bai bao tiép theo./.
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Pé xuat do thi méi tra ti s6 nhip chia chiéu day san
theo tai trong tiéu chuan trong thiét ké san thép
Proposing a new graph to find the span divide divided by thickness by the standard load in steel

floor design

Tom tat

Bai bao trinh bay co'sé ly

thuyét viéc thiét 1ap cong thic dé xay
dung d6 thi méi tra ti s6 nhip san chia
chiéu day san theo tai trong tiéu chuan
cho bai toan thiét ké san thép va khao
sat sai s6 do thi mdi va cii trong trudng
hgp khac nhau nham khuyén cao pham
vi ap dung ctia trong thuc hanh.

Tir khéa: Thiét ké san thép, nhip san, chiéu
day san

Abstract

In this paper, we presented the theoretical
foundation of finding a formula for building
anan ew graph of span divided by thickness by
the standard load in selecting span length and
thickness of steel desk designing problem. We
also investigated the error in the new graph
and old graph in different cases to point out
the warning in the application of this new
graph in designing practice.

Key words: Steel desk design, deck span, deck
thickness
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1. Gi¢i thiéu

San thép la mot trong cac cau kién co ban thudng gép trong két cau thép. Trong
tinh toan san thép, thweng coi san thép 1am viéc theo 1 phwong, do dé cé thé cét 1
dai ban ra dé tinh v&i so dd nhw mot dam cd lién két khdp hai dau voi mddun dan hoi
qui ddi, san thép can phai ké dén anh hwéng ctia do véng t6i lwc cang trong san dé
tiét kiem va lam viéc sat thuc té khi tinh toan. Tir gia thiét nay, cé thé thiét 1ap duoc
hé cong thirc tinh toan cho san thép nhuw trong cac gido trinh tinh toan két ciu thép
hién hanh [2].

Vi san c¢6 chiéu day nhd nén théng thwdng trong thiét ké& trang thai gi¢i han 1
(véng) xay ra trwdc trang thai gi¢i han 2 (bén). Nhw vay bai toan thiét ké Ia tim i sb I/t
sao cho dd véng clia san béng d6 véng cho phép va duoc cho trong [1,2] (xem cong
thirc 13). Tuy nhién, giao trinh [2] kh(?ng dwaraco so ly thuyét,vé pham vi ap dung
cong thre. Do d6, muc tiéu cla bai viét la khao sat co s& ly thuyét clia cong thirc (13)
va pham vi ap dung clia cong thirc nay phuc vu cho muc dich gidng day va ung dung
thwe hanh. Bai viét sé trinh bay co so’ ly thuyét, cac cong thirc chinh xac va gan ding
dé tim ti sb I/t thda man diéu kién vé do vong.

2. N6i dung
2.1. Thiét Iap cong thirc tinh toén I/t theo q, ng

Trong bai toan thiét k&, can phai chon chiéu day san va nhip san sao cho dé véng
cla san bang dé véng gidi han, tir d6 ta c6 didu kién sau
l
A=[A]=—

"o (1)
Trong dé ng la nghich dao ctia dé vong cho phép [2]

3]
<L
A @)

Thay cong thire tinh d6 véng theo [2]

— A0
I+a (3)
Vao (1)
Ag _i
I+a ng )
T d6 thu dwoc
a :ﬁno -1
¢ (5)
Theo [2] c6 a la nghiém cla phwong trinh
2
A
a(l+a)’ =3(—°)
! (6)

Thay a tr (5) vao (6) co

2 2
(o)) ()
/ / t )
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Hinh 1. Sc d6 tinh toan cua bai toan san moéng co
ké dén bién dang

®8) Hinh 2. D6 thi quan hé giira tai trong va do vong

e N N .. theo [1,2]
Theo [1,2] Ay Ia d6 vdng cua dam don gian cho bdi

3

_s q014: 5 qcl4:5 qcﬁj ;
384 Bl 384 3 32E\t

E

| —
12 (9)

Trong d6 q, la tai trong tiéu chuan tac dung 1&én san,| — nhip san, E,=E/(1-u?) — md dun dan hdi quy ddi khi tinh toan san,
U — hé sé Possion, E — mé dun dan héi cta san.

Thay (9) vao (7) co

[5%(1]3,10_1]@)223
(10)

T d6 c6 phwong trinh d& xac dinh ti sd nhip san / chiéu day sandé d6 véng bang dé véng gidi han:
[lf 96 El(l)z A
t) sudac\t) Smogc

Nghiém chinh xac cta phwong trinh

(11)

2

2(-1)’ (—4096Ef ~50E;nSq? + 10\/E12ngq§ (4096E? + 25n§q§)j

1 1

t Sniq, 8(-1)"2°E,

+32E,| 1+

1
(72048Ef —25E;n} + 5\/E12n§q§ (4096E? + 25n§q§))3
(12)

A. . TenosH [1] da tim dwoc nghiém gan dung cla phwong trinh (12) dwéi dang don gian hon, dé ap dung trong thuwc
hanh

N_m 2B

t] 15 ngqc

(13)

T d6 c6 thé Iap ra dwoc dd thi quan hé (I/t) dbi véi cac trudng hop khac nhau theo [1,2] nhw @b thi Hinh 2.
2.2. Thiét Iap dé thi va bang tra mai tra ctru I/t theo q,

Tt cbng thive (11)

Gf_ 96E, (5]2_ 2E _,
t Sngqc t Sanc
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Bang 1. Bang tra gia tri [1/t] theo q

] T T i 1] ]
q(kN/m?)

(ny=80) (ny=90) (ny=100) (ny=120) (ny=150) (ny=200)
2 3938.042 2766.408 2017.651 1170.752 609.3969 291.5333
4 1969.832 1384.663 1011.285 591.3406 320.4766 178.6427
6 1314.121 924.7213 676.8889 400.525 227.8705 140.6311
8 986.5327 695.2201 510.4477 306.5633 182.8369 120.6789
10 790.1906 557.8845 411.1506 251.0971 156.1934 108.0064
12 659.4691 466.6208 345.3886 214.6933 138.4875 99.06364
14 566.2426 401.673 298.7557 189.0505 125.7842 92.31924
16 496.4478 353.1622 264.048 170.0426 116.1654 86.99538
18 442.2715 315.5996 237.2637 155.3966 108.5868 82.65113
20 399.0257 285.6913 216.0029 143.7622 102.4316 79.01588
22 363.7267 261.3413 198.7398 134.2903 97.31166 75.91333
24 334.3854 241.1522 184.4585 126.4212 92.97029 73.22306
26 309.6247 224.1565 172.4574 119.7721 89.23065 70.85971
28 288.4607 209.6634 162.2366 114.0728 85.96676 68.76084
30 270.172 197.1668 153.4307 109.1273 83.08632 66.87959

32 254.2174 186.287 145.7666 104.79 80.52004 65.18
34 240.183 176.7341 139.0367 100.9509 78.21481 63.63395
36 227.7471 168.283 133.08 97.52503 76.12922 62.21911
38 216.6554 160.7559 127.7702 94.44575 74.23041 60.91746
40 206.7049 154.0112 123.0066 91.66029 72.492 59.71429
42 197.7308 147.9341 118.7084 89.12612 70.89251 58.59747
44 189.5988 142.4313 114.8097 86.80869 69.41427 57.55685
46 182.1975 137.4257 111.2565 84.67957 68.04258 56.58391
48 175.4345 132.8531 108.0038 82.71519 66.76512 55.67141
50 169.2321 128.6599 105.0143 80.89581 65.57146 54.81316
52 163.5244 124.8009 102.2565 79.20479 64.45274 54.00384
54 158.2555 121.2377 99.7037 77.62801 63.40134 53.23882
56 153.3776 117.9374 97.33317 76.15337 62.41067 52.51408
58 148.8492 114.8718 95.1254 74.77047 61.47503 51.8261
60 144.6348 112.0165 93.06357 73.47032 60.58943 51.17177
62 140.7032 109.3505 91.13313 72.24507 59.7495 50.54835
64 137.0272 106.8552 89.32137 71.08788 58.95137 49.9534
66 133.5829 104.5147 87.6172 69.99275 58.19164 49.38475
68 130.3494 102.3146 86.01087 68.95435 57.46726 48.84045
70 127.3081 100.2426 84.49378 67.968 56.77553 48.31875
72 124.4424 98.28739 83.05831 67.02951 56.11402 47.81808
74 121.7378 96.43928 81.6977 66.13515 55.48055 47.33701
76 119.181 94.68945 80.40592 65.28159 54.87316 46.87426
78 116.7603 93.03006 79.17759 64.46582 54.29005 46.42864
80 114.4652 91.45408 78.00785 63.68515 53.72963 45.9991
82 112.2862 89.95517 76.89237 62.93712 53.19043 45.58465
84 110.2146 88.52763 75.82722 62.21953 52.67111 45.18439
86 108.2427 87.16631 74.80884 61.53037 52.17045 44.79751
88 106.3635 85.86654 73.83402 60.8678 51.68734 44.42325
90 104.5706 84.62407 72.89983 60.23015 51.22075 44.06092
92 102.858 83.43505 72.00361 59.6159 50.76973 43.70986
94 101.2205 82.29595 71.14293 59.02364 50.33342 43.3695
96 99.65325 81.20357 70.31556 58.45209 49.91102 43.03926
98 98.15171 80.15495 69.51946 57.90006 49.50178 42.71865
100 96.71181 79.14739 68.75276 57.36646 49.10501 42.40719
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Bang 2. Sai s6 I6n nhat ciia d6 thi xap xi so véi chinh xac tuong rng vdi gia tri tai trong

No 80 90 100 120 150 200
Sai s6 16n nhat(%) 5.67815 | 5.67815 | 567815 | 5.67815 | 3.95769 | 34.164
Gia tri g, dé sai s6 Ion nhat (kN/m?) | 52,9724 | 33,0705 | 21,6975 | 10,4637 | 35,2294 | 100

Hinh 3. Pé xuat do6 thi quan hé mdi giira tai trong va
do vong theo nghiém chinh xac theo cac gia tri ng
khac nhau

Gidi dwoc g, chinh xac nhw sau

[

/ 2
96E, M +32E;n,

(14)
Tt cong thire(13)
H:“ﬂ 14 28
t 15 ngqc
Giai duoc g gan dung nhu sau:
()
|7 |\ T 7 17 N
! 15[i}
4
n, -1
0 4n,
(15)

Thiét 1ap dwoc dd thi mai theo cong thive (14) (Hinh 3)

Vi viéc tra clru d6 thi co thé khé khan trong thwe hanh,
dé thuan tién cho viéc tinh toan cé thé 1ap ra bang tra sb 1
(Bang 1).

T viéc so sanh hai dd thj ci va méi c6 dwoc cac sai sd
I&n nhét twong &ng véi cac gia tri ny dwoc tap hop trong
bang 2.

Hinh 4. So sanh d6 thi quan hé giira tai trong va do
vong theo do thi cii cia giao trinh két cau thép theo
va do thi mdi (gia tri nét lién la do thi méi, nét dit la
do thi cii)

4. Két luan

Khi chon san théa man cong thic (13) thi sé co do vong
x&p xi d6 véng t&i han, tuy nhién co sai sb so v&i nghiém
chinh xac la cong thirc (12), sai sb 1én nhét trong cac truwdng
hop la khodng 34.164% dbi vai trwdng hop ng=200, q,=100
N/mm? néu mudn s dung cong thirc (13) véi sai sb chap
nhan duwoc (<5%) dbi v&i trwdng hop ne=200,thi chi dwoc
phép ap dung (13) voi tai trong nhd hon 20 kN/m? Cac
truerng hop khac sai déu c6 sb6 <6% la chap nhan dwoc trong
thwe hanh.

D4 thi cii (hinh 2) dwoc thiét 1ap dwa trén cong thirc (13)
khoéng ap dung dwoc véi g>55(kN/m?) do thiéu sét clia cong
thtee (13). Vi vay, bai bao da lap ra db thi va bang tra méi
nh&m chinh xac héa dé thj cii. Bang tra 1 d& van dung gitp
nguoi thiét k& nhanh chéng chon dwoc | va t cia san rat
ngén qua trinh thiét k& vi gidm baét viéc tinh toan nhung van
dam bado dd chinh xac ma khéng phai ap dung cong thirc
chinh xac (12) kha dai./.

Tai liéu tham khao
1. Memannuueckue koncmpykuuu, E. V. 6enens. Mockea, 1986.

2. Pham Vin Hpi (chii bién). Két cdu thép - Cdu kién co bdan. Nha
xudt bdn Khoa hoc ky thudt,2006.
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Hé s6 chiéu dai tinh toan c6t khung nhiéu tang
trong mot so tiéu chuan thiét ke két cau thép

The effective length factor of the column in multi-stories in some steel design codes

Tom tat

Hé s chiéu dai tinh toan ¢6

anh hudng In dén tai trong giéi han cia
<6t khung nha nhiéu tang. Bai viét trinh
bay co's6 ly thuyét va cong thiic dé tinh
toan hé s6 s chiéu dai tinh toan trong
mét sé tiéu chuan tur dé ap dung vao vi
du tinh toan dé dua ra cdcnhan xét.

Tir khéa: chiéu dai tinh todn, 6n dinh cdt khung

Abstract

The effective length factor has a large impact
on the ultimate load of columns in multi-
stories frames. In this paper, we present the
theoretical foundation and formulae for the
calculation of the effective length factor

of columns in some design codes. We also
present the calculation exams to induct some
commentaries.

Key words: effective length factor, column
stability in frame
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1. Gi¢i thiéu

Khi tinh toan thiét ké cot khung nha nhiéu
tang, yéu tb hé sb chiéu dai tinh toan (K hodc u)
anh hwéng rat I6n dén lwc téi han mat én dinh
(theo cdng thire 6n dinh clia Euler la ti 1& nghich
véi binh phuwong). Bai toan 6n dinh kinh dién
ctia Euler chi xét nhirng lién két ly twéng, khong
c6 thue trong codng trinh nhw bang 1.

Trong thwc t&, cot trong khung nha nhiéu
tang c6 thé khong c6 lién két ly twdng ma & hai
dau mut cot dworc lien két véi cac cau kién khac
(ddm hodc cot khac). Vi vay so dd ly twéng
khéng con dling niva va vi vay can phai thiét 1ap
lai bai toan dé tinh toan chiéu dai tinh toan qui
ddi vé so dd lién két chuén (hai dau khop). T
d6 qui ddi dwoc chiéu dai tinh toan cta cot lién
két thuc trong khung nhdm tang d6 chinh xac
ctia bai toan &n dinh.

Trong cac tiéu chudn thiét k& két cAu thép,
cac khung co6 thé dwoc phan chia thanh cac

Hinh 1. Chiéu dai tinh toan
cua cot trong khung(khac véi
sa do ly tuéng).

khung giang hoac cac khung khong giang. Mot cot co thé duoc xem la gidng theo mot
hudng nhét dinh khi tinh 6n dinh cta két ciu néi chung dwgc cho bé&i cac vach, thanh
gidng hoéc cac thanh chong duoc thiét ké dé chiu tat ca cac luc ngang theo huéng
dé. Mét cot khéng dwoc gidng hoan toan theo mot mat phang nhét dinh khi strc chlu
céc tai trong ngang xuét phat tir sw ubn cac cot. Trong thuc té khong c6 khung glang
hoan toan va khéng cé ranh gi®i rd rang ton tai gilra cac khung gi&ng va khong giéng.
Bang 2 mb ta khai niém cot trong khung gidng va khong gidng.

2. Hé s6 chiéu dai tinh toan dwa trén I&i giai ly thuyét n dinh

Trong cac tiéu chuan thiét ké két cu thép, sy tac dong qua lai gitba cAu kién chiu
nén véi cau kién 1an can hodc mét bd phan cla két cAu dwoc mé hinh nhw hinh dwéi

Phuwong phap gan ding nay dwa vao nhivng gia thiét sau:

1. TAt ca dam va cot [a hoan toan dan hoi.

(a) Khung giang

(b) Khung khdng gidng

Hinh 2. Cac mo6 hinh cho hé s6 K ctia cot khung.
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Céach lién két va dang
tai trong

Heé sé K theo Iy thuyét 1,0 0,7 0,5

2,0 1,0 2,0 0,725

2. Tt ca cac cau kién co mat cat

Ngam tai chan Khép tai chan

ngang khéng déi. —
. o Khung giang

3. Véi khung giang, gbéc xoay
cac diém dbi dién cua lién két dam
la bang nhau vé do Ién, gay ra sw
udn cong 2 chiéu. Kidu bién dang
nay chi xay ra cho nhirng khung chir
nhat tudn hoan vé han v&i nhirng

cot, dam va lién két nhw nhau.

4. Vé&i khung khéng gidng, géc 0.55K=0.7 0.7<K<1.0
xoay cac diém dbi dién cua lién két Khuna Khona aian
dam 1a béng nhau v& d6 16n, gay ra 9 g giang
sw udn cong 2 chiéu.
5.Thamsédocing L/~ P/ EI
Ia nhw nhau cho tat ca cac cot.
6. Mémen-géc xoay cla tat ca
cac lien két ddm-cot 1a nhw nhau.
7. T4t ca cac cot déng thdi ubn
doc. 1.0sK<2 2.0sK<eo
8. Lwc doc trong dam 1a khong
dang ké. ,
D6 ctng dan hdi clia cac nit A va B duoc cho boi GG, (1) J{GA +Gy j{l_ﬂcot(ﬂj}
4 K 2 K K
_ Z(ECIC/LC)A t ( /ZK)
A~ an|( 7
E 1 /L 22— 2 1=0
Z( g'g g)A (1) n/ K (4)
B z (E1./L,), 3. Hé s6 chidu dai tinh toan theo cac tiéu chuan
B Z(E I /L ) Vi phwong trinh (3) va (4) la phwong trinh siéu viét, do
£& &8 (2)  d6 tim nghiém ctia né trong thwe hanh Ia kho khdn nén cac

Trong d6, dau tbng c6 nghia 1a d6 clrng clia tat ca cac
phan t& ndi v&i diém ndm trén mat phdng mét 6n dinh cla
cot dang duwoc xét. I, 1a mémen quan tinh, L, [a chiéu dai
gitra goi twa cua cot. Iy la mémen quan tinh, Ly Ia chiéu dai
gitra céc g0i twa dam hoac cac cau kién ,tua khég:. !C va lg
duworc lay quanh truc vudng goc véi mat phang bi mat on dinh
dang xét.

Galambos, 1988 da giai bai toan nay va dwa ra phwong
trinh dwdi day dé xac dinh chiéu dai tinh toan ctia cot trong
khung.

Khung khéng giéng:

2
G,Gy(n/K)* =36 :L:m[ﬁj
6(G,+Gg)

(3)
Khung giang:

tiéu chuan dwa ra hodc Ia phwong phap db thi hodc cong
thirc xap xi nghiém gan dung nhw dugc trinh bay & dwdi day.
3.1 Tiéu chuén AISC

Tiéu chudn AISC dwa vao (3) va (4) dé dwa ra db thj gitp
cho viéc tra clru thuan tién trong thwe hanh. Tuy nhién diéu
nay dan t&i kho khan cho 1ap bang tinh tw dong.

Trong d6 Gp, Gg la 17 s6 do cing twong dbi gitva cot va
dadm & dau A va B nhw hinh 2 va duoc 14y theo (1) va (2).
3.2 Tiéu chuén EC 3

a) Khung khong gidng

Khung khéng gidng dwoc dinh nghia la khung cé chuyén
vi ngang dang ké; hé sb chiéu dai tinh toan K, sé I&n hon 1
va tién t&i vo cung néu nhw cac ddm ngang rat mém. Hé sb
chiéu dai tinh toan cla cot trong khung khong giang lay theo

o \/1—0.2(f7h+m)—0-12mm
1-0.8(7, +17,) +0.613,7, (5)
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b) Khung gidng
Khung gidng dwoc dinh nghia la khung c6 chuyén vi
ngang nhd. Hé sb chiéu dai tinh toan tinh theo céng thirc sau

K- 1+0.145(n, +n,)—0.2651,7,
2-0.364(n, +n,)—0.247n,n, (6)
Trong doé

Hai hé s dic trwng cho lién két hai d&u cot 1a n, va n,
dwoc tinh béi cong thire
M= Ke/(Ke + z:Kb,t) (7)
M = Ke/(Ke + ZKy ) (8)
Kc la d6 clrng cda cot = Ic/L
YK, & tbng dd ctrng hivu hiéu ctia dam tai nat khung phia
dwdi (b) va phia trén(t)
3.3 Tiéu chuén TCVN 5575:2012
a) Khung khéng gidng
Loai khung nay trong tiéu chuan dinh nghia 1 loai khung
c6 chuyén vi ngang khi chiu tai (tai cac nat khung khong cé
lién két chéng chuyén vi ngang).
Khin<0,2

(p+0,68)y/n+0,22

J0.68p(p+0,9)(n+0,08)+0,1n

9)
Khin > 0,2
(p+0.63)y/n+0.28
\/pn(p+0,9)+0,ln (10)

Tang trén cung

Mét nhip Nhiéu nhip
_ Ll _ k(n, +n,)
211, k+1
il _Kkp +p,)
211, k+1

Cac tang gitra

M6t nhip Nhiéu nhip

o Dol _ Ko +ny)
211, k+1

ot _kp +p,)
211, k41

Tang dudi cling

M6t nhip Nhiéu nhip

o ke _ Ko+ my)
211, k+1

po e = 2P+ )
1, k+1

b) Khung gidng

V&i khung khéng cé chuyén vi ngang khi chiu tai (cac nat
khung c6 lién két chéng chuyén vi ngang) va tai trong tai cac
nut nhw nhau:

_ [1+0,46(p+n)+0,18pn
- 1+O,93(p+n)+0,71pn

(11)
Trong cong thirc p va n lay nhu sau:
—Véikhung 1tang:p=11./11.;n=1,1./11;
— Véi khung nhiéu tang: + Déi véi tAng trén clng:
P =05 (prtpy);n=n;tny (12)
+ D0oi v&i cac tang gilra:
P =05 (pitpy); n=05(n+ny; (13)
+ Déi voi tAng dwéi cung:
P =prtpy n=205(ntny. (14)

trong d6 p4, P2, N4, Ny 1ay nhu sau:
ny = Iyl /Ul ny = Dyl /ol py = Lyl /Ll py = Dip L/ Dl
k—sb nhip; I, 1,, I, — cac nhip khung;
4. So sanh
Dé& co thé so sanh cac cong thirc, xét bai toan tinh toan
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hé s chiéu dai tinh toan cia khung thép véi cac tham sb

nhw &

Hinh 4. Cac kich thudc tiét
dién khung

Hinh 5. Sc d6 tinh toan khung khéng giang

Hinh 6. Sc d6 tinh toan khung gidng

Bang 4. Cac tham so kich thudc tiét dién khung

Loai L(m)| bf tf h tw Ix-x
DAam trén trai 7 20 1 60 | 0.8 |47820.8
DAm trén phai 7 20 1 60 | 0.8 |147820.8
Dam dudi tréi 7 20 1 60 | 0.8 |147820.8
Dam duwéi phai 7 20 1 60 | 0.8 |147820.8
Cot trén 3.6 | 20 1 40 | 0.8 [18871.5
C6t trung gian 36 | 20 1 40 | 0.8 |18871.5
Cot duéi 36 | 20 1 40 | 0.8 [18871.5

Két qua tinh toan hé sbé chiéu dai tinh toan ctia khung cho &
bang sau

Bang 5. Chiéu dai tinh toan khung khéng giang theo
cac tiéu chuén

Tiéu chuan | AISC (ly thuyét) EC3 TCVN
Hé sb chiéu
dai tinh fodn 1.247 1.270 1.150

Két qua tinh toan hé sé chiéu dai tinh toan ctia khung cho
& bang sau
Bang 6. Chiéu dai tinh toan khung giang theo cac
tiéu chudn

Tiéu chuan | AISC (ly thuyét) EC3 TCVN
Hé so chieu 0.740 0.657 0.736
dai tinh toan

5. Két luan

Cé4c tiéu chuan déu phan ra lam hai loai: khung giéng,
khung khéng gidng dé tinh toan chiéu dai tinh toan mac du
tén goi c6 thé 1a khac nhau. Hé sb chiéu dai tinh toan trong
cac tiéu chudn co xét téi d6 clrng cla cac lién két ddm va
c6t xung quanh.

Chiéu dai tinh toan theo cac tiéu chuén thiét ké két cau
thép 1a twong déi sat nhau va cé cling mét co s& ly thuyét
théng nhét, tuy nhién hinh thirc cé khac nhau do dwa vao
cac phuong trinh xp xi nghiém chinh xac khac nhau nghiém
ctia phwong trinh 6n dinh. Tiéu chuan Viét Nam dwa ra nhidu
cong thirc nhwng cac tiéu chuan thiét ké két ciu thép khac
chi dwa ra mét cong thire dung dwoc cho moi tredng hop.

Tiéu chudn AISC cho dudi dang dd thi dwa ra két qua
sat voi ly thuyét v& dn dinh nhat nhwng khong thuan tién
cho viéc lap cong thire ty dong tinh toan cho bang tinh. Tiéu
chuén TCVN 5575:2012 va EC 3 dwa ra cong thirc thuan tién
cho tinh toan trong bang tinh./.
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Phan xa va khtic xa cia séng P doi véi bién phan chianham
gitra hai ban khong gian monoclinic
Reflection and refraction of p wave from a rough interface between two monoclinic half-spaces

Tom tat

Trong bai bao nay tac gia xét su phan xa,
khiic xa ciia song phang P déi véi bién
phan chia c6 46 nham cao giifa hai ban
khéng gian dan héi monoclinic. St dung
cacky thuat caa phuong phap thuan nhat
héa, tac gia thay mién vai bién phan chia
¢6 @6 nham cao bang mét 16p vat liéu
khéng thuan nhat véi bién la cac dudng
thang. Gia st song toi la quasi P(qP) trong
mit phang x,X;, hai séng qP va qSV dugc
sinh ra ¢ ban khéng gian trén va dudi. Cac
lién hé giita phuong cta dich chuyén va
lan truyén song duoc thiét lap. Biéu thiic
hé s6 phan xa, khic xa ciia cac séng qP va
qSV ciing dugc tim ra.

Tir khéa: phdn xa, khtic xg, bién phan chia do
nhdm cao

Abstract

In this paper, the reflection and refraction of a
plane wave at a rough interface between two
monoclinic half-spaces have been considered
by the author. By standard techniques of the
homogenized method, the author replaces

the domain with the rough interface with

a material layer with an interface are two
straight lines. It has been assumed that due to
the incidence of a plane quasi-P (qP) wave in
the plane, two types of waves, namely, quasi-P
(qP) and quasi-SV (CSV), will be generated in
the lower half-space whereas qP and CSVCSV
waves will be generated in the upper half-
space half-space. Some specific relations have
been established between directions of motion
and propagation, respectively. The expressions
for reflection coefficients of qP, CSV, and
refracted coefficients of gP and CSVCSV waves
are obtained.

Key words: reflection, refraction, rough
interface
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1. Gidi thiéu

Cac bai toan vai bién phan chia gitra hai mién dan hdi xuét hién nhiéu trong thyc
té nhw: sy tan xa cda song dan hdi [10], sw phan xa, khic xa véi bién phan chia
nham[3,5]...Khi bién phan chia c6 d6 nham cao thi phwong phap thuan nhét hoa
dwoc st dung [2,8]. Qua trinh lan truyén song khédi va séng mét trong méi trwéng di
hwéng phire tap hon nhidu so véi méi treéng dang hwéng. Van tée pha clia cac séng
nay phu thudc vao huéng lan truyén song [3]. Céac bai toan lan truyén ctia cac séng
dan hdi dwoc nhiéu tac gia quan tam, néu moi tredng ¢6 tinh dén (ng suét trwéc phai
ké dén cac cong trinh cta Norris [4].Trong s6 cac bai todn nay thi bai toan phan xa,
khtc xa clia cac séng cé nhidu (rng dung trong thwe t&. Tuy nhién, cac tac gia ma&i chi
xét dbi v&i bién phan chia phéng [1], [3] ho&c bién phan chia c6 dd nham thap[5]. Khi
bién phan chia cé dd nham cao, cac két qua con kha han ché.

Gan day, Vinh va cac cong s [8] da tim ra phwong trinh thuan nhét héa véi bién
phan chia ¢é d& nham cao dao ddng gitra hai dwéng thing song song. Mién vai bién
phan chia dwoc thay béi 1 16p khéng thudn nhét véi bién phan chia la phdng. Do do,
bai toan phan xa, khuc xa ctia séng déi v&i bién phan chia cé dd nham cao dwoc dua
vé& bai toan phan xa, khic xa déi v&i I&ép kep gitka hai ban khéng gian. Muc tiéu chinh
trong bai bao nay la nghién ctru sw phan xa, khic xa ctia séng P déi v&i bién phan
chia c6 d6 nham cao gitva 2 mién dan hdi monoclinic. Méi lién hé gitra phwong dich
chuyén va phwong lan truy&n séng dwoc thiét 1ap. Cac hé sb phan xa, khic xa dwoc
tim ra va chiing c6 nhiéu (rng dung trong cac bai toan thuc té.

2. Hé cac phwong trinh co ban va méi lién hé giira phwong dich chuyén va
phwong lan truyén séng

Xét vat thé dan hdi thuan nhét di hwéng monoclinic véi mat phang déi xieng tring
v&i méat phang xx;. Trang thai bién dang phang voi cac thanh phan chuyén dich cé
dang nhu sau:

L=0;(i=1,3)
2 (1

Méi lién hé giba (ng suét véi cac thanh phan chuyén dich c6 dang [1]

Ou;
U; =u; (xl,x3,t),
Ox

oy =cpy sz +osuy s +usy)
O13 = sy + 35Uz 3+ Cs5(uy 3 +us ) (2)
033 =Cy3Up ) +C35u33 + 035y 3 + 3 )
Phwong trinh chuyén dong bé qua lwc khoi:
2
ao'ij 07u;

axj 512

(3)
Thay (2) vao (3) ta dwoc hé phwong trinh ddi v&i cac thanh phan chuyén dich,
cu thé

c 62u1 +2¢ 62u1 +c 82141 +¢ 62 3 4 (css+¢13) 2u +c 02u3 = ,oazu1
11 ax12 15 6X16X3 5571 2 6)632 1572 ax1 55 13 o 6 Yy 35 axg atz
4
% % 0%, 0%uy o%uy uy g @
s— +(e3 +055)— G35/ + 55—/ +2035 +e33 =p
6x1 la 3 ax3 axl 6x15x3 aX3 at

Goi p; p; la cac thanh phan cda véc to lan truyén song, c la van téc pha, k 1a sd
s6ng cla cac song lan truyéen trong mat phang x;x;.
Nghiém cla (4) dwgc tim dwéi dwéi dang sau:

(”1) = A(;{;)exp[ik(xlpl +x3p3 —ct)]

us

®)
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O day d, d; la cac thanh phan cla véc to dich chuyén
don vi. Thay (5) vao (4) dan dén

ciidipi +2¢i5d pyp3 + cssdyp3 +cisdspi +
+(css +c13)ds pip3 + c3sds i = pe’d,
c15d Py + (13 + Cs5)dy pyps + C3sdy p3 + cssdypi +
+2c35d3p1 p3 + 3333 = pe’ds ©)
Hé phwong trinh (6) c6 thé viét lai dudi dang sau
{(U — pc?Yd, +Vdy =0

27—

trong doé

U =c\pi +2015p1p3 +Cs53p3;

V=cspi +(ei3 +cs5)pips +c3sp3s ®)
Z = csspi +2e35p1p3 + 3303

Diéu kién dé& hé (7) c6 nghiém khong tAdm thudng dan
dén phwong trinh xac dinh cac van téc séng, cu thé[3,5]
Pt —(U+2)p +(UZ-V?)=0 ©)
Nghiém clia (9) c6 dang [3,5]
206 (pr,p3) = (U + 2)+[(U - 2)° +47°17(a)
2p¢*(p1.p3) = (U + 2)~[(U - 2)* +4V*1(b) (10)
Biéu thirc van téc séng (10a), (10b) twong (ng véi van
tbc séng ctia séng P, SV. Hon niva chiing ta con c6 méi lién
hé gitra 2 thanh phan cua véc to dich chuyén sau
d__ Vo _
dy  pc-U v

pcz—Z

(11)

3. Sw phan xa, khic xa ctia séng P d6i véi bién phan
chia ¢6 d6 nham cao

Xét 2 ban khong gian thuan nhét di hwéng monoclinic Q
va QY dwoc phan chia béi bién phan chia nham (nhw Hinh
1) n&m trong mét phéng x,x;. Cho séng t&i P dén bién phan
chia. Séng t&i P khi t&i bién phan chia sé sinh ra cac séng
phan xa, khic xa P va SV.

Cac song toi, song phan xa, khuc xa c6 dang sau [1,3,7]

i R . . .
[Z}] = (R:;jexp[lki(xlpf +x3p3 —¢t)]
} (12)
v6ii=0,1,2,3,4 1an luot twong tng 1a séng téi P, phan xa
P, phan xa SV, khic xa P va khdc xa SV. R;;; R;; 1a cac thanh
phan cla bién dd séng R, twong ng ( R; :«/Rl-zl +R,% ). Céc
van tbc séng ¢; dwoc xac dinh ti (10) v&i cac gia tri U, V, Z
trong (8) lay gia tri (+), (-) twong &ng v&i mién QY va Q.
Theo quy luat Snell [1] ta cé

kosin@y = kysin6, = k,sinb, = kysint; = kysinf, = & (13)

trong do 6, la cac géc tao bédi phuwong truyén séng va truc
x3 cla cac song.

Theo Vinh va cong sv [8], bai toan phan xa, khuc xa cla
soéng dbi voi bién phan chia c6 do nham cao dan dén bai
toan phan xa, khuc xa déi véi I&p khdng thuan nhat kep gitra
2 ban khong gian (Hinh 2). Cac phwong trinh di véi chuyén
dich cua lép gitra c6 dang [8]

ity 1y sy + (s ) 3+ (Csst 3) 3+ Csiz g +
+ (Cssus ) 3+ mus g3+ (nus 3) 3 = )iy
Crsy g + Csstiy g3 + (muyp) 3+ (nuy 3) 3+ Cssuz g+

+(nuyp) 3+ nuy g3+ (qus 3) 3 = p)iis (14)

trong do

C:: _
Cj = <5>/d§d =110 55—Cfs;
= 2
d :<cll /d><C55 /d>—<C15 /d> 5
a=(css5¢13 —C15¢35) 1 d;
b=(cr1e35 —5013) /1 d;
q=(c33)~ <(Cl 1635 + €55CT3 = 2€13¢15635) / d> +
2 — 2_
+<a> o+ 2(a><b>cls +<b> Css;
m :Ell<a>+515<b>;
n=2cy5(a)+2ss(b)
Nghiém cla (14) dwoc tim dwéi dang [7,9]
uy =vy(x3)expli(¢) — o1)]
uy = v3(x3)expli(§; — )] (15)
Thay (15) vao (14) va dung cac ham ma&i Y=Y(y;;y,,v3V4)
\ejl
V1 =CsVig + Cssvy 3 + Cssv3id +nvy
Yo =qv33+ni&vy + midvy +nvy 3

Y3 =V
Y4 =V3 (16)
dan dén phwong trinh vi phan
dY(x
)~ Dy ()
dX3

Ti d6 ching ta cé nghiém 1a trudng chuyén dich, tng
suét clia I&p gitra. Tiép theo ta biéu dién trweng chuyén dich,
ng suét clia cac ban khong gian Q' va QO két hop véi didu
kién lién tuc tai x;=0; x3=h va ma tran chuyén T ta thu dwoc
hé cac phwong trinh xac dinh hé s phan xa, khic xa cla
cac song [7]. Cu thé la:

Déi v&i ban khong gian trén Q©:
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uf:u{)+u12+u12;u§r:u§)+u32+u32

Déi v&i ban khéng gian dudi QO:
uy :u13 +u14;u3_ :ug +u§
Dwa vao biéu thirc nghiém (12) cho tirng séng, ta dwoc
vi(0) = Ry + Ryy + Ryy5v3(0) = Rz + Ry + Ros;
v (h)= Ry expliks p3h] + Ry expliky p3h];
v3(h) = Ryz expliks p3h] + Raz expliky p3hl;
v3(0) = i(Rorkop3 + Riyky ps + Ry1ka p3)
v3.3(0) = i(Roskop3 + Ryzki i + Rosks p3);
v1.3(h) = i(Ry k3 p3 expliky p3h] + Ry ky p3 expliky p3h));
v33() = i(Ryghesp3 expliksp3h] + Ryghaps explikapsh]) - 47,
Thay (17) vao (16) ta dwoc

»(0) aiR;3 + ayRoz + a3
v 0y =| 200 2| ks +asRy+ag
y3 (0) (17R13 + a8R23 + (19
¥3(0) ajoR3 +ayRyz + app
N (biRyz +byRys (18)

Y (hy =| Y21 | 2| B3Rz +byRys
3(h) || bsRyz +bgRys
y3(h) ) \byRz3 +bgRys

a = ci5iER +clsiFkips + c3sié + ikips;

ay = AiSIEF, + c3siky Fy p3 + c5sié + ik 3

a3 = (cf5iEFy + cisiko S Fy + c35i& +ikop3) Ros;

ay = ik py + i€ + 5IEF, + ik pyFy;

as = ciyiky p3 +i€ + ISR, +iky piFy;

ag = (i€ + c3sikop3 + ci3iEFy + ikop3 Fo) Ros;

a7 = Fsag = Fysa9 = FyRyzs a1 = ayp = app =15

by = (eisiEFy + c35iky p3Fs + 5si + ik p3) expliky p3hl;

by = (cisiFy + cssikyps Fy + cs5ié +ikyp3 ) expliky p3hl;

by = (Cysiks p3 +i& + ci3iFs + iks p3Fy) expliky pihl;

by = (ciikap3 +i& + ci3iEFy + iky p3Fy)explikyp3hl;

bs = Fy explikyp3h];bg = F expliky p3hl;

by = expliks p3h];bg = expliky p3h]
Dung diéu kién lién tuc [7,9]

Y~ (h)=TY"(0) (19)
& day T la ma tran chuyén

Ly Ty Tz Ty
|1 T Ty Ty
Iy T3 Ty Ty
Ty Ty Tyz T

v&i cac phan o T; dwoc xac dinh Vinh va cac cong sv [9].
Thay (18) vao (19) ta dwgc hé 4 phwong trinh véi 4 an

O Ry3; Roz; Ryzi Ryz

o ¢ b bR &
¢4 ¢s by byl Ry
7 g bs bg || Rs3 Gy
o a1 by )\ Ryz) \en (20)
trong doé
o =—(a iy +a4Typ + a;Ti3 + aylhs);
¢y =—(ayTiy +ashy + agliz + a; 1i4);
ey =(a3Tyy + aglyy +aglis + appTi4);
cg =Ty + asTyy + a7Ty3 + aygToy);
es =—(ay Iy + asTyy + agly + a1 Toy);
¢ = (a3 + agly + aglhs + a;p1h,);
¢ =—(a)T31 + agT3y + a7 T35 + ayoTay);
cg =—(ar I3 + asTyy + aglys + ay1134);
¢g =(a3l3) + agly) + aglys + a1p13,);
e =—(ay Ty +agTy + agTys + agTyy);
oy =—(ayTyy + asTy + aglys + ay11ys);
1y = (a3l + aglyy + aglys + aipThy);
Do d6 cac hé sb R;3; Rys; Rss; Ry3 dwoc xac dinh boi
-1
Ry3 aq ¢ b b G
Ry |_|ca ¢ by by| | ¢
Ryz| | ez ¢g bs bg| | c
Ryz) \co en by ) \enp 21)
Cubi cung, cac hé sb phan xa, khic xa cla cac séng P,

SV twong &ng la

R
R =R+ Riy: K =1 = o

Ry p'el-U

R
Ry = [R5 + Ryy; F =—2L= 2

Ry p*e3-U,

., 22)
2 2 R (
R3: R31+R33,F3 =3l 3

Ry ptei-U;

R
Ry =R}y + Rjy; Fy =4 SE /R

Ry ptei-U,
(xem tiép trang 63)
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Thuan nhat héa bién phéan chia d6 nham cao
gitia hai mién nhiét dan héi dang huéng

Homogenization of very rough interfaces separating two isotropic thermoelastic solids

Tom tat

Trong bai bao nay, tac gia

nghién ciiu sy thuan nhét héa bién phéan
chia 46 nham cao ctia ly thuyét nhiét dan
héi déng huéng trong mién hai chiéu.
Str dung phuong phap thuan nhét héa
cting vdi cac phuang trinh co ban dang
ma tran cdia ly thuyét nhiét dan hoéi dang
hudng, tac gia thu dugc cac phuong
trinh thuan nhat héa dang hién. Do cac
phuong trinh thuan nhat héa thu duoc la
dang hién nén rat hitu ich trong viéc giai
cachai toan thucté.

Tir khda: su thudn nhdt héa, phuang trinh
thudn nhdt hda, nhiét dan héi, ding hudng

Abstract

In this paper, the homogenization of

very rough two-dimensional interfaces
separating two isotropic thermoelectricity
solids is investigated. By employing the
homogenization method along with

the matrix formulation of the isotropic
thermoelectricity theory, the explicit
homogenized equations have been derived.
Since obtained equations are, in practical
problems.

Key words: homogenization, homogenized
equation, thermoelasticity, isotropic
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Nguyén Thi Kiéu

1. Gi&i thiéu

Cac bai toan bién trong mién véi bién hay bién phan chia nham xuét hién nhiéu
trong thyc té nhw sw tan xa cla séng trén bién nham [1], sw phan xa, khic xa cua
séng va&i bién phan chia nham [2]...

Nam 1997, Nevard va Keller [3] nghién c(ru thudn nh4t héa bién phan chia cé d6
nham cao trong mién ba chiéu dao dong gitra hai mat phdng song song cla hai vat
thé dan hdi di hwong tuyén tinh. S& dung phwong phap thuan nhat hda, cac tac gia
da rat ra hé phwong trinh thuan nhat héa. Tuy nhién, cac phwong trinh nay dwoc viét
dwéi dang &n. N&m 2010, Vinh va Tung da cai tién phwong phap thudn nhét hoa [4]
va tim ra cac phuwong trinh thudn nhét héa dang hién clia cac ly thuyét dan hdi, dan
dién, dan nhiét, dan héi xdp, dan hdi micropolar [5].

Gan day, nhidu tac gid nghién clru sy truyén séng trong méi trweérng nhiét dan
hdi. Chakraborty va Singh [6] d& khao sat sw phan xa, khiic xa cla séng nhiét dan hoi
phéng dbi v&i hai ban khéng gian nhiét dan hdi ddng hwéng. Baljeet Singh [7] nghién
ctru s phan xa clia séng phéng trén bé mat tw do clia ban khong gian nhiét dan hoi
monoclinic. Tuy nhién, theo hiéu biét cla tac gia, dén nay chwa cé két qua nao vé
sy thuan nhét hoa bién phan chia dd nham cao gitva hai vat thd nhiét dan hoi déng
hwéng. Do d6, muc tiéu chinh trong bai bao nay la tim cac phwong trinh thuan nhét
héa dang hién cta ly thuyét nhiét dan hdi déng hwéng. D& dat dwerc muc dich nay, tac
gid st dung phwong phap thuan nhat hoa [4] cling cac phwong trinh co ban dang ma
tran cua ly thuyét nhiét dan hdi ddng hwéng. Cac phwong trinh thuan nhat héa dang
thanh phan duwoc trinh bay trong bai bao nay.

2. Cac phwong trinh co ban va diéu kién lién tuc dang ma tran
Gia st bién phan chia dd nhdm cao L phan chia hai vat th& nhiét dan hdi déng

huwdng. Khi d6 bién phan chia duoc biéu dién bdi x; = h(x, /&), &> 0,trong do,
h(y),(y = x,/ &) la ham tuan hoan chu ky 1.

Xét bai toan tinh v&i trang thai bién dang phang, cac thanh phan chuyén dich va
sy thay déi nhiét do c6 dang nhuw sau [8]:

u1=u1(x1,x3), u3=u3(x19x3)5 T=T(x1nx3) (1)
Cac thanh phan bién dang 14 [8]:

1
&y :E(ui,j-‘ruj,i)’ i,j=L3

(2)
& day dau phay chi dao ham theo bién khéng gian x;.
Céc thanh phan (rng suét cé dang [8]:
o, = 2us, +[16, —(3A+2m)aTl5, o)

trong d6, 6, = &,, + &, , @ 1a hé s6 cla biéu thirc nhiét tuyén tinh, A, 1 1a cac hé s6
Lame duwoc xac dinh nhw sau:
1 _{/1+,y+, X3 > h(x/€)

B A, xa<h(x /e
H 3 (x,/¢) (4)
trong d6, A, , i, ,A_, pu_la cac héng sb.
Bd qua lwc khéi va ngudn nhiét, cac phwong trinh can béng va phwong trinh
truy&n nhiét Fourier c6 dang [8]:

Oy t035 = 0,
O3, +05, =0,

T, +T;;=0. (5)

Thay (1), (2), (3) vao (5), ta dwoc:
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{A+20u,, + Auy s —(32+2 ,u)aT}J +{ ey 5+, )}’3 =0,
Lty g )} A+ 205+ 20y, = (BA+2p)aT | | =0,
T, +T4;=0.
(6)
Phwong trinh (6) c6 thé viét dwéi dang ma tran nhu sau:
(AIIU,I),I + (A13U,3 ),1 + (A31U,1),3 +
+(A;U;); +BU +CU,; =0

(7)
trong d6, U=[u, u, T]' va
A+2u 0 0 0 40
A= 0 u 0 A,=lg 0 0f;
0 0 1 0 0 O
[0 u O 7 0 0
A,=|4 0 0} A,=|0 A+2u O0f;
0 00 0 0 1
0 0 —BA+2u)a 0 0 0
B={0 0 0 .C=[0 0 —GA+2wal.
0 0 0 0 0 0
(8)
Chu y réng cac ma tran
A, B, C:{Ah,w B,,C,, x;3>h(x/¢)
Ay, ,B_,C_, x3<h(x/¢) ©)

Trong d6,A,,.,,B ,C, (A,,_,B_,C_)dwoc cho trong
(8) véi cac thanh phan 4, u duoc thay twong (ing bang
Aty (A, ).

Gia st Q, Q" gan chat voi nhau. Khi d6 cac didu kién
lién tuc trén bién phan chia L phai théa mén:

[U]L =0;

[(AUU,I + A13U,3 )nl + (A31U,1 + A33U,3 )n3 ]L =0. (10)

v&i i, 1a thanh phan theo phwong x, ctia vécto phap tuyén
don vi cia dwong cong L va [g]; la bwéc nhdy cla ¢ qua L.
Theo Vinh va Tung, U dwoc bidu dién nhw sau [4]:

U=V+¢(N'V+N'V, +N°V,)
+Ee(N*V+N'V +N*V, + NV +
+N?PV  + NV, )+ 0(€) (1)

trong d6 V =V(x,,x,,t) (khong phu thudc vao y) va

N]_ N”' N13, Nz_ NZ]' N23, N211, N213, N233 la ma tran

2x2 clia cac ham y va x; (khéng phu thuéc vao x;), va ching

la cac ham tuan hoan vai chu ky 1. Cac ma tran N';.... N*¥
can duwoc xac dinh sao cho phuwong trinh (7) va diéu kién lién
tuc (10) dwoc théa man. Céach biéu dién nghiém (11) c6 tinh
dén déc trung vi md (tinh dia phwong) thong qua cac ham

N’, NYva dac trwng vi mo (tinh toan cuc) qua cac ham V.

S dung phwong phap thuan nhéat héa [4], ta thu dwoc
cac phwong trinh thudn nhat héa dang hién dang ma tran
nhw sau:

V6i x; >0

AMY,, +BOV, +CPV, =0

kY N 3 (12)
Vi —A4<xy<0:

(AT AT AT AV 5 + [<A31A1_11><A1_11>_1V,1 ],3

+[(<A33> +(Ay AT AT T(ATTA ;) — (A3 1A1_11A13>)V,3 ],3

HBAI ATV, +[<C> +(BAT AT MATA ;) — <BA1‘|‘A13>]V,3

=0 (13)
Voi xy; <—A:
APV, +BOV +COV, =0 (14)
Chu y réng
[ (v — v +(1— ©)
(@ =] Dy =, =37 +A=y, + )¢ 5)

Trén cac duong thang x; =0, x; =—A4, diéu kién lién
tuc dwoc thda man:

[<A31A1711><A1711>71 V,1] +

+[(<A33> +(A3ATDATD (AT A) - <A31Af11A13>)V,3]L
=0 (16)
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3. Cac phwong trinh thudn nhéat héa dang hién dang thanh phan
Thay cac ma tran A, ,B.,C, (A,;_,B_,C_) trong (8) vao cac

phwong trinh thuadn nhat héa dang ma tran (12), (13), (14), ta thu dwoc

cac phwong trinh thudn nhat héa dang hién dang thanh phan nhw sau:

Voi x3>0:

(A +2u )11+ 1V 33+ (A + )3 13 = B4y +20,)a T, =0,

w3t (A + s + (A + 20,0333 =G4, +2p,)a T3 =0,

T +T33=0.

(17)
VoI —A<x;,<0:

(G 2007y Wiy (ot 27y A+ 2007 Dy

Ly s+ 155 - Ga+2wat, =0,

Y W+ v L2007 A2, |

AL 207) a2+ a2 s

-(83A+2m)als =0,

3

Ty +T533=0.
1t T (18)
VGi x; <—A4:
A+ 20 )Wy + U P g3+ (Ao + p W33 = (B4 +2pu)a T =0,
UV A+ u W3+ (A +2u 333 - B4+ 2 )a T3 =0,
Ty +T33=0.
1+ T3 (19)

trong d6 ¥, V; va T 1a cac thanh phan cla vécto V.
Diéu kién lien tuc:
Céc dai lwong V|, 15, T, 0103, 033, qg lién tuc trén cac duwong
x3=-4,x3=0, trong do:
0 —1y-1
ol =y (hs+7,),
oY = </1*1>*1</1(/1 + 2;1)*1)1/1,1 +

[ 207) A+ 20)1)> w4+ A+ 200 s
a3 =T (20)
Nhan xét:

1) Néu hai mién QF, Q™ gidng nhau (¢)=¢, =¢_, thi cac phuong
trinh (17), (18), (19) trung nhau.

2) Khi bién phén chia @0 nham cao cé dang hinh Iwgc (xem Hinh 2),
ta co:

1
(0)=——(bp, +ap.)
a+b (21)
Khi d6 cac hé sb ctia phwong trinh (18) la cac hang sb. Phwong trinh
thuan nhat hoa (18) sé trd thanh:
(A 207y Wy (2207 A+ 207 W7
™"y (W33 +V313) — (34 + 2wyl =0,

W s+ Va0 + (G 2007y A+ 207 D7

L2y i+ 20)? + S (At ) At 200571 s
~(34+2p)al; =0,
T 1+T53=0.

(22)
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Hinh 3. Bién phan chia dd nham cao
hinh rang cua

Hinh 4. Bién phan chia do nham cao
dang hinh sin



3) Khi bién phan chia d6 nham cao cé dang hinh rang
cwa (Hinh 3):

Cac hé sbé clia phwong trinh (18) khong phai la cac hang
s6 ma 14 ham cla x; va cé dang nhu sau:

X3 X3
¢)=(1+=")p, ——-¢_
4) Khi bién phan chia d6 nham cao c6 dang hinh sin
(Hinh 4):
Céc hé sb6 cta phwong trinh (18) c6 dang sau:

<(p> =[1- iarccos(l + 3x3 )Mo, + iarccos(l + £x3 Vo
V4 A T A (24)
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Tai liéu tham khao
1. Achenbach.J.D, Wave propagation in Elastic Solids, North-

Holland Publishing Company, Amsterdam-New York-Oxford,
1973.

2. Bensoussan, A., Lions, J. B., Papanicolaou, J., 1978. Asymptotic
analysics for periodic structures, North- Holland, Amsterdam.

3. Chattopadhyay A, Rlk Venkateswarlu and S Saha., Reflection of
quasi-P and quasi-SV waves at the free and rigid boundaries of a

fibre-reinforced medium, Sadhana Vol. 27, Part 6, December 2002,

pp. 613-630. © Printed in India

4. Norris, A.N., 1983, Propagation of plane waves in a pre-stressed
elastic media, J. Acoust. Soc.Am. 74, 1642-1643.

5. Singh, S. S., Tomar, S. K., 2008. gP-wave at a corrugated

interface between two dissimilar pre-stressed elastic half-spaces, J

Sound Vibr. 317, 687-708.

(tiép theo trang 59)

xa voi I&p khdng thudn nhét kep gila 2 ban khéng gian voi
bién phan chia la phang. Két hop gilra ma tran chuyén cla
I&p gitva va didu kién lién tuc tai cac mat bién dan dén biéu
thirc xac dinh hé sb phan xa, khic xa cla cac séng khi biét
cac dic trwng cla song téi P. Két qua dat dwoc c6 nhiéu y
nghfa trong tinh toan thyc té./.

6. Thomson, Transmission of elastic waves through a stratified solid
medium, J. Appl. Phys., 21 (1950), 89-93.

7. Tung.D.X, Kieu.N.T, Thang.L.T, Relection and transmission of
qP waves through an orthotropic layer sandwiched between two
half-spaces.Vietnam Journal of Mechanics, VAST, Vol. 40, No. 2
(2018), pp. 171 — 180

8. Vinh, P. C., Tung, D. X., 2010, Homogenized equations of the
linear elasticity in two-dimensional domains with very rough
interfaces, Mech. Res. Comm. 37, 285-288.

9. Pham Chi Vinh, Tran Thanh Tuan, Marcos A. Capistran, 2015, "
Explicit formulas for the reflection and transmission coefficients of

one-component waves through a stack of an arbitrary number of
layers ", Wave Motion, Volume 54, Pages 134—144.

10. Zaki K. A., Neureuther, A. R., 1971. Scattering from a perfectly
conducting surface with a sinusoidal hight profile: TE
polarization, IEEE Trans. Atenn. Propag. 19(2), 208-214.

SO 44 - 2022 63



KHOA HOC & CONG NGHE

Xac dinh kha nang chiuluc clia tiét dién thép
tao hinh nguéi chir C c6 khoét 16 chiu nén, uén

Determination of sectional capacities of cold-formed steel channel sections with holes under

compression or bending

Tom tat

Cau kién thép tao hinh nguéi thudng
dugckhoét 16 dé bé tri cac hé théng ky thuat
trong céng trinh. Su c6 mat cac 16 khoét nay lam
giam kha nang chiu luc ctia loai tiét dién nay.
Bai bao do d0 sé trinh bay cach xac dinh kha
néng chiu luc caa tiét dién thép chii C tao hinh
ngudi ¢é khoét 16 chiu nén hoac uén sit dung
Phuang phap Cuéng d truc tiép (DSM) theo
Tiéu chudn My AISI $100-2016. Mot phan mém
phan tich mat &n dinh tuyén tinh phat trién boi
Vién thép va kim loai M dugc sit dungdé phan
tich mat én dinh tuyén tinh cho tiét dién chii
Ckhoét 16. Cac vi du tinh toan dugc dwa ra dé xac
dinh kha néng chiu luc cta tiét dién khoét 16

va sau d6 so sanh véi kha nang chiu luc ctia tiét
dién nguyén.

Tir khéa: Khd ndng chiu luc; Tiét dién thép tao hinh
ngudi; Khoét 16; Chiu nén, udn

Abstract

Cold-formed steel members with holes are commonly
used to accommodate the technical systems in the
walls or ceilings. The presence of holes can lead to

the reduction of their sectional capacities. This paper,
therefore, presents the determination of sectional
capacities of cold-formed steel channel sections under
compression or bending using the Direct Strength
Method (DSM) according to the Specification AlSI
$100-2016. An elastic buckling analysis software
developed by the American Iron and Steel Institute is
used to analyze elastic buckling for channel sections
with holes. Examples are given for the determination
of sectional capacities of channel sections with holes,
which are then compared to those of gross sections.

Key words: Sectional capacities; Cold-formed steel
sections; Holes; Under compression & bending
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1. Gi@i thiéu

Cac 16 khoét ¢ thé dwoc thdy trong nhidu ciu kién thép tao hinh ngudi.
Céc 16 khoét nay thweng dwoc bd tri tai ban bung cac tiét dién chtr C hay chr
Z nh&m cho phép cac duwdng éng ky thuat dién, nwéc, didu hoa di xuyén qua
twérng hay san. Sy c6 mat clia cac |6 khoét da lam anh hwéng dén tinh én dinh
va kha nang chiu lwc ctia ciu kién thép tao hinh ngui [1], va da dwoc xem xét
dén théng qua viéc quy dinh riéng cho thiét ké cac cAu kién co khoét 16 trong tiéu
chudn AISI S100-2016 [2] béng cach st dung phwong phap Cwéng dd trwe tiép
(DSM). Phuong phap nay cé thé ap dung cho céc 16 dang hinh trén, bau duc,
ch¥ nhat hoac 16 dang ranh dai.

Phan tich méat 6n dinh tuyén tinh 1a mot yéu cau bat budc khi st dung
phwong phap Cwéng do truc tiép trong thiét ké. Vi tiét dién nguyén, phan tich
mét &n dinh dwoc thwe hién bang cach s dung cac phan mém CUFSM [3] hay
THIN-WALL-2 [4], chi tiét xem thém trong Pham [5]. Cac phan mém trén dwoc
phat trién dwa trén nguyén ly phwong phap dai ban hiru han, ma khéng mo ta
duwoc sw khong lién tuc do cac 16 khoét. Do d6, mét phuong phap gan dung da
duwoc phat trién dwa trén cac nghlen ctru clia Moen va Schafer ([6] [71,[8]) dé&
xac dinh cac thanh phan tai méat 6n dinh tuyen tinh cua tiét diénva cAu kién. Dé&
hé tro' cho cac phan tich nay trong thiét k&, mét mé dun phan mém da dwoc phat
trién béi Vién kim loai va thép clia My cho phép xac dinh cac théng tin mét én
dinh tiét dién mot cach nhanh chéng va don gian. Chi tiét v& mé dun phan mém
nay duoc trinh bay chi tiét trong ([9], [10]), va phan mém nay dwoc ding trong
bai bao nay d& hé tro cho cac phan tich mat 6n dinh tuyén tinh cta tiét dién.

Béo cao sé di trinh bay cach xac dinh kha nang chiju lwc tiét dién cla thép
tao hinh nguéi chi¥ C c6 khoét 16. Theo do lam co s& dwa ra cac vi du tinh toan
kha nang chiu luc cta tiét dién khoét 16 va c6 sw so sanh v&i kha nang chiu luc
cla cac tiét dién nguyén.

2. Xac dinh kha nang chiu lwc cua tiét dién thép tao hinh ngudi cé khoét
16 chiju nén hoic udn theo Tiéu chuan AISI S100-16

Thjét ké cAu kién co khoét 16 dwoc dwa ra tai Chwong E va F twong trng cho
cac cu kién chju nén va udn cla tiéu chuan AISI S100-2016 [2] bang cach st
dung phwong phap Cuéng dd truc tiép (DSM). Kha nédng chiu lyc cia tiét dién
thép tao hinh nguéi cé khoét 16 chiu nén hay udn dwoc xac dinh theo trinh bay
dwoi day.
2.1. Khd néng chiu nén cia tiét dién tao hinh ngudi cé khoét 16

Kha nang chiu nén danh nghia cua tiét dién thép tao hinh ngudi cé khoét 16
dwoc xac dinh la gia tri nhé nhét trong ba thanh phan sau: 1) Lwc gaychay déo
cua tiét dién glam yéu Pynet, 2) Lwc gay mét bn dinh cuc bd cla tiét dién Py; 3)
Lwc gaymét 6n dinh méo cla tiét dién P,y. Cac thanh phan nay dwoc xac dinh
nhu sau:

- Lwc gay chay déo cla tiét dién giam yéu:

P ynet:AnetFy (1 )

Trong d6 A, la dién tich tiét dién giam yéu; F, la ing suét chay cia vat liéu
thép.

- Lwc gay mét &n dinh cuc bd cua tiét dién:

Voik <0,776: P, =P, (2)

Véi) >0,776:

0,4 0,4

P 1-0,15 P Pen P

nl = P P y
y y

@)
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Trong do6:

A & dd manh danh nghia do mat &n dinh cuc bo,
>\‘1 :\}Py /Pcrl ;

P, la lwc gay chay déo cla tiét dién nguyén;

P, 1a lwc gay mét 6n dinh tuyén tinh cuc bo khi chiu nén
cuia tiét dién c6 khoét I8, dwoc xac dinh bang cach st dung
cac phan tich mét 8n dinh.

- Lwc gayméat &n dinh méo tiét dién:

Lwc gay méat dn dinh méo tiét dién dwoc xac dinh cén ctr
theo d® manh danh nghia %4, cu thé nhw sau:

Néu A< Mg V6i Ay, dwoc xac dinh nhw cong thire (9):

Voi )‘dS )le: Pnd = Pynct (4)

Vi Ay <hg < Ay

P — P
Pud = Pynet _[LJ(M _}‘dl)

7‘«12 - }“dl (5)
Neu A3> Ago:
V@i 1< 0,561: Py =Py (6)
V&i > 0,561:

0,6 0,6
P4,=[1-0,25 {%—rd] [lig—rdj Py
y y
(7)

Trong do:

Aq 1a_d6 manh danh nghia méat 6n dinh méo tiét dién,
Ay = /Py /Py s ’

Py la lwc gay chay déo cua tiét dién nguyén;

Pynet 12 luc gay chay déo cla tiét dién giam yéu;

P

P
Ay = 0,561 y—‘j
y

0,4
Py
Agy =0,561 14 -13|;
ynet
- - ©)

1 1,2 1 1,2
P, = 1—0,25[-} [— P, ;
7\‘(12 >\‘d2
(10)

Paq 1a lwc gaymét &n dinh tuyén tinh méo tiét dién khi
chiu nén cla tiét dién cé khoét 16, dugc xac dinh bang cach
st dung cac phan tich méat én dinh.

2.2. Kha néng chju ubn cda tiét dién tao hinh ngudi c6 khoét
16

M6 men ubn danh nghta cla tiét dién thép tao hinh ngudi
c6 khoét 16 dwoc xac dinh 1a gia tri nhd nhat trong ba thanh
phan sau: 1) M6 men chay déo cla tiét dién gidam yeu Myne;
2) M6 men mét 6n dinh cuc bd cua tiét dién M,;; 3) M6 men
mét 6n dinh méo cla tiét dién M,,q. Céc thanh phdn mé men
nay dwoc xac dinh nhw sau:

- M& men chay déo cla tiét dién giam yéu:

MynetzsfnetFy (11 )

Trong d6 Syt 1& M6 dun chéng udn tiét dién giam yéu; F,
la (ng suét chay cla vat liéu thép.

- Md men mét &n dinh cuc bd cua tiét dién:

Vi & <0,776: My = M, (12)

Véi > 0,776:
Trong d6

A 14 d& manh danh nghia mét 6n dinh cuc bd,
A= /My/M

(13)

crl ;

M, la mé men chay déo cla tiét dién nguyén;

M, 1& md men mét &n dinh tuyén tinh cuc bo khi chiju udn
cua tiét dién co6 khoét I8, dwoc xac dinh bang cach st dung
cac phan tich mét 4n dinh.

- Md men méat &n dinh méo cua tiét dién:

M& men mét 6n dinh méo tiét dién dwoc xac dinh can ct
theo d® manh danh nghia %4, cu thé nhw sau:

Néu A< Ay, V6i Ay, dwoc xac dinh nhw cong thire (19):

Vi hg<hg1: Mpg=Mypneq (14)
VC’)’| xd1<}"d S }\’d2:
M t _Mdz
Mnd = Mynet _[{’“e—}\’ (}\’d _}\’dl)
d2 i (15)
Néu Ap> Ag:
V6i14<0,673: Mpy=M, (16)
V&i A 0,673:
M 0,5 M 0,5
M, =|1-0,22| —=< —ad | M,
M M
y y
(17)
Trong do:

Aq 18 @ manh danh nghia méat 6n dinh méo tiét dién,
}“d :\{My /Mcrd ;

M, la m6é men chady déo cua tiét dién nguyén;
M, I8 M6 men chay déo cla tiét dién giam yéu;

3
M
Ayt = 0,673[ yndt ]
M

Y (18)
2,7
M
Agy =0,673 1,7[ ! ] -0,7
ynet
(19)
o[l o)
7\'d2 7\'d2 (20)

Mgq 1@ m6 men mét &n dinh tuyén tinh méo tiét dién khi
chiu udn cua tiét dién cé khoét 18, dwoc xac dinh béng cach
st dung cac phan tich méat 6n dinh.

3. Vi du tinh toan
3.1. Kha néng chiu nén cta tiét dién C20015 c6 khoét 16

Tiét dien C20015 diing trong tinh toan véi cac sb liéu cu
thé nhw sau: chidu cao D = 203mm:; chiéu rong B = 76mm;
swon bién L = 19,5mm; chiéu day t = 1,5mm; chiéu cao 16
khoét hpge = 40 mm; chiéu dai 16 khoét b&dng 200mm. Céc
kich thwoc tiét dién dwoc bidu dién trén Hinh 1.St dung cac
hé gidng chéng chuyén vi ngang va chéng xoén dé ngan can
mét 6n dinh tdng th&. Khi d6 kha nang chiu lwc clia ciu kién
sé tién t&i 1a kha nang chiu lwc cla tiét dién.Vat liu thép cé
cac thong sé: Ung suét chay F, = 345MPa; M6 dun dan hoi
E = 203400MPa;

S dung cac phan mém phan tich mét 6n dinh nhw da dé
cap trong muc 1, xac dinh dwoc cac gia tri sau: Lwc gay chay
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déo cla tiét dién nguyén P, = 195,47 (kN); Lwc gay chay déo
cla tiét dién gidm yéu Py, = 174,77 (kN); Cac gia tri luc gay
mét 6n dinh tiét dién: Py = 31,22 (kN); Pgq = 66,285 (kN).

- Lwc gay mét 4n dinh cuc bd:

Do manh danh nghta cuc bé:

P
A = Ty 195,47 ~2.502
P, 31,22
Vi A> 0,776, nén P, dwgc xac dinh nhw sau:

p 0,4 P 0,4
P, = 1—0,15(L‘] [Ll] P,
Py Py

04 04
=|1-0,15 31,22 31,22 x195,47
195,47 195,47

= 87,089 (kN)

- Lwc gay mét 6n dinh méo tiét dién:
D& manh danh nghia méo tiét dién:

P
P, V66,285

P e 174
Mg =0,561| 2 | =0,561x 74771 _ 0,502
P 195,47

y )

0,4
P
Ly =0,561| 14| ——| -13
ynet

0,4
=0,561x| 14 195,47 -131=0,921
174,77

E)

Vi A&Agp= 0,921 nén P,y dwoc xac dinh nhw sau:

p 0,6 p 0,6
P,=|1-025 4| |4 P
P)’ P)’

0,6 0,6
_| 1-0,25[ 00285 | |[ 00285 1, 145 47
195,47 ) |(195,47

= 88,812 (kN)

Kha n&ng chiu nén danh ngha cua tiét dién C20015 c6
khoét 16:

Pn = Min (Pyneta pnb pnd)

= Min(174,77kN; 87,089kN; 88,812kN) = 87,089 (kN)

Tiét dién C22015 c6 khoét I8 bj pha hoai do mét én dinh
cuc bo.

V6i tiét dién nguyén, kha nang chiu lwc cua tiét dién dwoc
xac dinh dwa theo bai bao ctia Pham [5] c6 gia tri nhw sau:

Pn = Min (Pya Pnla Pnd)

= Min(195,47kN; 88,87kN; 95,10kN) = 88,87 (kN)

Tiét dién nguyén C20015 bj pha hoai do mét én dinh cuc
bo.

Nhan xét: Khi ¢ 16 khoét, khd nang chiu nén cuc bd giam
tir 88,87kN xubng 87,089kN, con kha néng chiu nén do mét
4n dinh méo tiét dién giam tir 95,10kN xubng 88,812kN. Ca
hai loai tiét dién déu bj pha hoai do mét én dinh cuc bd.

3.2. Kha néng chiu ubn cia tiét dién C20015 c6 khoét 16

Tiét dien C20015 ciing dwoc khao sat cho chiu udn voi
cac sb lieu vé tiét dién va 16 khoét gibng nhw tiét dién chiu
nén, cu thé: chiéu cao D = 203mm; chiéu réng B = 76mm;
swon bién L = 19,5mm; chiéu day t = 1,5mm; chiéu cao 16
khoét hpge = 40 mm; chiéu dai 16 khoét béng 200mm. Cac
kich thwrc tiét dien dwoc biéu dién trén Hinh 1. S&r dung cac
hé gi&ng chéng chuyén vi ngang va chéng xoan dé ngan can
méat &n dinh tdng thé. Khi d6 kha néng chiju lwc cha cau kién
sé tién t&i 1a kha nang chiu lyc cda tiét dién. Vat liéu thép c6
cac thong sé: Ung suét chay F, = 345MPa; M6 dun dan hoi
E =203400 MPa;

S dung cac phdn mém phan tich méat én dinh nhw da
dé cap trong muc 1, xac dinh dwoc cac gia tri sau: M6 men
chay déo cla tiét dién nguyén M, = 12,245 (kNm); Mé men
chdy déo cla tiét dién giam yéu Mynet = 12,218 (kNm); Cac
gia tri mdé men mat on dinh tiét dién: M, = 5,630 (kNm);
Merq = 9,037 (kNm).

- M6 men mét 6n dinh cuc bo:

D6 manh danh nghia cuc bé:

M
A = _ Y — /% =1,475
M., 5,630
Vi a> 0,776, nén M, duwgc xac dinh nhw sau:

i M 0,4 M 0,4
M, =[1-0,15| —=L| || —<| M,
M}’ M}’

0,4 0,4
= 1—0,15( 2,630 j }( 5,630 J x12,245

12,245 12,245
=7,987 (kNm)

- M& men mét 6n dinh méo tiét dién:
D& manh danh nghia méo tiét dién:

M
pyo | My 2245
M., V\ 9,037

(xem tiép trang 70)
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Lua chon gidi phap xtt ly nuéc thai chi phi thap
cho cac d6 thinho gViét Nam

Selection of low-cost wastewater treatment solutions for small urban areas in Viethnam

Tom tat

Hién nay, tai Viét Nam da c6 mét so du an dau tu xay dung

cac cdng trinh thoat nudc va xi Iy nuéc thai, nhung cac du an cha yéu
dugc thuc hién tai cac d6 thi I6n. Tai cac d6 thi nhd, va cac d thi mién
nui van dé xu ly nudc thai(XLNT) van chua dugc quan tam ding muic.
Hau hét nudc thai déu chua dugcxit Iy trude khi xa vao cac ngudn tiép
nhan[1]. Tai nhiing noi nay co s6 ha tang con yéu kém, nguén vén dau
tu con han ché, trinh dd ngudn nhan luc chua cao. Do d6 viéc lua chon
mdt giai phap cong nghé xi li nudc thai phi hgp véi nhiing noi nay la
mét diéu rat quan trong.

T nhitng van dé thucté d6, yéu cau c6 mdt mod hinh xi ly

nudc thai phit hop véi diéu kién tu nhién, kinh té, xa héi cia cac dé
thi nhé, d6 thi mién nui nuéc ta Ia mot van dé can phai lam ngay.
Trong khudn khé bai viét nay, tac gia sé trinh bay mét sé cach tiép
can dé giai quyét van dé xi Iy nudc thai (XLNT) véi chi phi thap tai cac
d0 thi nho 6 Viét Nam.

Tir khéa: Cong nghé XLNT, Nudc thai do thi

Abstract

Currently, in Vietnam, there are several investment projects to build drainage
and wastewater treatment facilities, but projects are mainly built-in big cities.

In small urban areas and mountainous urban areas, the problem of
wastewater treatment is still not paid attention to. Most wastewater is
untreated before being discharged into receiving sources. In these areas, the
infrastructure is still poor, the amount of money for construction is still low,
and the level of human resources is not high.

Therefore, the selection of a suitable wastewater treatment technology
solution is very important.

From these practical issues, it is important to request a model of

wastewater treatment suitable to the natural, economic, and social conditions
of our small cities and mountainous cities. In this article, | will present some
approaches to solving the problem of low-cost wastewater treatment in small
urban areas in Vietnam.

Key words: Wastewarter treatment technology, Municipal wastewater
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Chiv viét tat: X ly nwéc thai(XLNT), Nhu ciu oxy
sinh hoc(BODs), Téng nito(TN), cdng nghé bé xir Iy theo
mé(SBR), cdng ngh& muong oxy hoéa tudn hoan (OD), cong
nghé loc sinh hoc nhé giot (TF).

1. Dt van dé

Tai Viét Nam, nhiéu dé thj nhd chua cé hé théng thoat
nwéc riéng. TAt cd nwéc thai déu dwoc thu gom chung cung
véi nwdc mua rdi xa ra cac séng, hé hay lwu vire nwéc gan
nhat, hodc tw thAm. Nhitng hé théng nay da dwoc xay dung
cach day kha lau, rat it dwoc stra chira, duy tu, bdo dwéng
nén da xudng cap nhiéu; viéc xay dung bd sung dwoc thuc
hién mét cach chép va, khong theo quy hoach lau dai, khong
dap ng dwoc yéu ciu phat trién do thi.

Ngudn nhan Iwc lam viéc trong linh virc thu gom va XLNT
con thidu vé sb lwong va yéu vé chuyén mén. Ngay tai cac
thanh phd I6n thi ngudn nhan lyc ciing chwa dwoc dam bao.
Phan I&n nhan vién 1am viéc tai cac nha may XLNT hodc cac
cong ty quan ly van hanh hé théng thoat nwéc déu lam trai
nganh hoac khong dwgc dao tao bai ban.

Nwéc thai dé thi tai Viét Nam nhin chung c6 BOD; thap,
ty 1& BODs: TN thap nén hau hét cac cong nghé xi Iy nwéc
thai(XLNT) dang ap dung tai Viét Nam lam viéc khong dat
dwoc hiéu qua nhw mong doi[2].

Chinh vi vay viéc xay dwng mang lwdi thoat nwéc va
XLNT cho céc loai d6 thi nhd & Viét Nam la rat can thiét. Dé
Iwa chon cong nghé XLNT phu hgp cho cac dé thj nhé véi chi
phi pht hop, can dwa vao cac co sé sau: Diéu kién tw nhién
ctia dé thi, didu kién kinh t&, didu kién xa hoi, hién trang thoat
nwéce tai do thi do...

2. M6t s6 phwong phap xt ly nwéc thai co thé ap dung.
a) Xt ly nwéc thai bdng phuong phap co hoc

X0 ly co hoc 1& diing cac ¢ong trinh nhw: song chén réac,
bé I&ng cat, bé tach dau m&, bé loc, bé tuyén ndi, loc mang...
d& loai bd cac tap chat khong tan trong nwéc thai.
b) Xt ly nwéc thai bdng phuong phép héa hoc

X0 ly hoa hoc Ia dung cac hda chét: oxy hoa khir, chét
keo tu, chat ozon héa... dé loai bd cac tap chét co trong
nuwéc thai.
c) Xt ly nuéc thai bang phuong phép vét ly

X0 ly vat ly 1a dung cac phwong phap nhu: bay hoi, hap
phuy, trich ly, trao ddi ion... d& loai bé cac tap chét cé trong
nuwéc thai.
d)Xtr ly nuée thai bdng phuong phép sinh hoc trong diéu
kién nhan tao

Xt ly sinh hoc nwéc thai thwe chat 13 loi dung sw séng
va hoat dong cla cac vi sinh vat qé thwe hién cac dang phén
hdy khac nhau. Sy phan hly chat hiru co thuwdng kém theo
sy thoat khi dudi tac dung clia cac enzym do vi khuan tiét
ra. Cé cac phwong phap co ban khi xt ly sinh hoc nwéce thai
la: X ly sinh hoc trong diéu kién tw nhién (canh déng twdi,
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bai loc, hd sinh hoc...), x Iy sinh hoc hiéu khi trong diéu kién
nhan tao (bé aeroten, bé biophin...), xt ly sinh hoc ky khi
trong diéu kién nhan tao(bé tw hoai, bé UASB...).

3. Lwa chon m‘6 hinh xtr ly nwéc thai cho cac doé thi
nhd, do thi mieén nui Viét Nam
. Khi Iva chon cong nghé XLNT cho mgf)t khu do thi, co s&

dé Iya chon céng nghé XLNT gom cac yéu to sau:

- Cong suét nha may x& ly nwdc thai.

- Mirc @6 x& ly nwéc thai can thiét.

- Dac diém cua vung va tirng loai d6 thi.

- Diéu kién kinh t& xa hoi.

- Quy dat xay dwng.

- Vai trd va sy chép nhan clia cong ddng.

- Hiéu qua x& ly nwéce thai.

- Trinh d6 tién tién cha céng nghé.

- Cé4c chi tiéu kinh té.

- Sy an toan va than thién v&i moi trvdong.

4. Cac mé hinh xt ly nwérc thai cé thé ap dung

Céc db thi loai nhd, dd thi mién nui nwéc ta da phan 1a
cac dd thi méi, quy mé nhd, dan sb phan bb khéng déu, xd
ly nwéc thai phan tan hodc ban tap trung. Do d6, cong suét
clia cac nha may XLNT da phan Ia nhé va vira. Dya vao cac
tiéu chi va co sé lwa chon da néu & trén, co thé dwa ra mot
s6 md hinh x& ly nwée thai phi hop nhw sau:
a) Xt ly sinh hoc nwéc thai bang hé sinh hoc

Hb bn dinh sinh hoc nwéc thai voi chi phi thdp, d& van
hanh quan ly, hiéu suét xt ly sinh hoc cao. Hién nay & Viét
Nam c6 11 nha may ap dung cong nghé Hb sinh hoc chiém
10% cong suat XLNT [1] [2]. Tuy nhién, mé hinh nay chiém
nhiéu dién tich st dung déat. Trong diéu kién dat dai khong
han ché va cong suét khéng Ién (<20.000 m*/ngay) cé thé st
dung hé théng cac hd sinh hoc én dinh nuwéc thai. D& gidm
dién tich d4t st dung c6 thé dung hd sinh hoc 1am thoang

nhan tao, x& ly so bd két hop hd lam thoang nhan tao...

Nuéc thai dwoc xi ly trong hd sinh hoc 1a nuwéc thai cé
tai trong hiru co thap [5]. Nuwéc thai dwoc xt Iy trong hd duéi
co ché hoat dong cua cac vi sinh vat hoan toan ty nhién,
khong can bd sung ngudn nang lvgng bén ngoai nhuw suc
khi, bd sung cac chat khac...Trong mét sé trudng hop dé
nh&m nang cao hiéu suat cia hd sinh hoc nguwi ta cé thé bd
tri thém may théi khi dé& lam thoang. X ly nwéc thai bang
hd sinh hoc c6 wu diém 1a tén it chi phi van hanh, nhwng lai
tén dién tich st dung dét. Vi vay hd sinh hoc chi phu hop véi
nhi*ng noi cé quy dat I&n, ngudn nwéc thai co tai trong hivu
co thap, chat lwvong nwéc thai ddu ra khdng doi héi cao.

b) Xt ly sinh hoc nwérc thai véi bai loc ngdp nuwdc

Bai loc ngap nwéc 1a hé sinh thai ngdm nuwéc véi muc
nwéc ndng hodc xap xi bé mat dat va duwoc cdy trdng cac
loai thwc vat trong didu kién dat &m. C6 thé thiét ké két hop
st dung cac muc dich gidi tri, két hop thanh cac cong vién
sinh thai. Bai loc ngap nuéc thwong siv dung dé x ly nwéc
thai sinh hoat cho cac d6 thi nhd, hoac khu ngoai thanh cac
thanh phd I1&n (cong suét xir ly dwéi 5.000 m¥ngay). Tai Viét
Nam sé nha may ap dung cong nghé nay chiém 1% céng
suét XLNT.

Bai loc ngap nuwdc cé chidu sau 16p nwéc tir 1-2(m), phd
bién 1a 1,5(m) [6]. Nwdc thai dwoe xi Iy trong hd sinh hoc
la nwéc thai cé tai trong hiru co thdp. Nudc thai dwoc xir
ly trong hd dudi co ché hoat déng clia cac cay thdy sinh
duwoc lpa chon. Cay thudng co sinh khéi thap, tiéu thu dinh
dwdng nhiéu, phu hop véi canh quan thi cang tét. khéng can
bd sung ngudn nang lwong bén ngoai nhu suc khi, bd sung
cac chéat khac. X& ly nwéc thdi bing bai loc ngap nwéc cé
wu diém 13 tén it chi phi van hanh, nhwng lai tén dién tich st
dung dé4t. Vi vay hd sinh hoc chi phii hop véi nhitng noi cé
quy dat I&n, ngudn nuwéc thai co tai trong hiru co thap.

c) Xt ly sinh hoc nwéc thai véi bé Aeroten truyén thbng

Hé théng Aeroten truyén théng thwong dwoc ap dung

réng réai véi cac doé thi va né dwoc khuyén khich dung cho
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h&u hét cac nha may XLNT ap dung x(& ly sinh hoc. Vi day la cdng nghé XLNT
c6 thé x& ly dwoc hau hét cac loai nwdc thai d6 thi, didu kién van hanh dap
rng dwoc cac yéu cau tai Viét Nam. Trong bé aeroten sinh khéi ton tai & dang
béng lo Itrng (buin) bao gdm quan thé cac vi sinh vat, don bao, cac dang ndm
va ndm men cling cac vi sinh vat cao cap hon. Hé vi sinh vat nay tdn tai trong
diéu kién hao khi (aerobic) dwoc goi la bun hoat tinh nhé nang lwc téng hop
(tiéu thu) thire &n 1a chét hiru co (BOD) trong nwéc cao [5].

Tuy nhién cong nghé XLNT loai nay cé nhuwoc didm 1a tén nhiéu ndng
lwong cho qué trinh duy tri hoat ddng cua céc vi sinh vat, sinh ra bun dw
nhidu, nén qua trinh xt ly bun ciing rat tbn kém.

Tai Viét Nam s6 nha may ap dung cong nghé nay la 9 nha may chiém
31% cong suét XLNT.

d) Xt ly sinh hoc nuéc thai véi céng nghé bé xir ly theo mé(SBR)

Khi Ivu lwgng dong chdy nhd hodc dong chay gian doan, thuwdng lwa
chon Aeroten hoat dong gian doan theo mé (SBR).
Co6ng nghé SBR c6 gia thanh thép, chiém it dién tich
S0 v&i céng nghé bun hoat tinh truyén théng. Coéng
nghé SBR c6 thé ap dung x& ly hau hét cac loai nwéc
thai. Nguyén ly hoat déng ctia bé 1a theo cac chu ky,
trung binh mét chu ky c6 thdi gian hoat dong 4-6 gio.
Mét chu ky bao gdm cac qua trinh (nap nuéc vao,
suc khi, 1ang, xa). Tt c& déu dién ra trong 1 bé vi vay
s0 v&i cdng nghé bun hoat tinh truy&n théng thi cong
nghé SBR tiét kiém dwoc phan xay dwng cac bé lang.

Néu tinh cac dw an x& Iy nwéc thai dang van hanh,
dang thi cong, da dwoc phé duyét tai Viét Nam thi ty
I& (rng dung c6ng nghé tinh theo cong suét la: 16 nha
may ap dung cdng nghé SBR chiém 50% cong suat
e) Xt ly sinh hoc nuéc thai bdng kénh 6xy héa (OD)

Kénh 6xy héa la cai tién cla bé Aeroten khudy
trén hoan chinh, lam thoang kéo dai v&i bun hoat tinh
lo Iteng chuy&n déng tudn hoan trong kénh. Kénh
6xy héa co6 hiéu qua xi ly BODg, nito, phét pho cao,
quan ly don gian, it bi anh hwéng khi cé sy thay dbi
vé thanh phan va luwu lwong nwdc thai dau vao, nén
thuwdng dwoc ap dung dé xt ly nwéc thai ¢ bién do
dao dong 16n v& chét lweng va lwu lwong gitka cac gioy
trong ngay. Thworng ap dung cho cac nha may XLNT
coéng suat dén 1.000 m®/ngay.

Néu tinh cac dw an xt ly nwédc thdi dang van
hanh, dang thi cdng, da dwoc phé duyét tai Viét Nam

thi ty I& st dung cong nghé nay la: 10 nha
may ap dung céng nghé OD chiém 7% céng
Suat[1].

) Xt ly sinh hoc nuéc thai véi bé loc sinh
hoc(TF)

Hién nay, tai Viét Nam sb nha may ap
dung céng nghé TF chiém 2% cong suat[1].
Cé 2 loai bé loc sinh hoc: bé loc sinh hoc
nhd giot va bé loc sinh hoc cao tai. Céng
nghé bé loc sinh hoc c6 chi phi thdp, dé&
van hanh, lwvgng bun dw phat sinh khéng
nhiéu. Tuy nhién cong nghé nay kiém soat
mui khéng duoc tét nén ciing can phai lam
xa khu dan cw, vi vay n6é phu hop véi db thi
mién nui, hodc cac do thi cé quy dat da Ion
dé thuc hién viéc cach ly.

5. Két luan

Qua ndi dung bai viét c6 thé thay viec
st dung cong nghé XLNT phu hgp véi do
thi loai nhé tai Viét Nam la vén dé can duoc
quan tam. Hién nay c6 rat nhidu cong nghé
XLNT ap dung tai Viét Nam, tuy nhién lua
chon cdng nghé nao thi cling can quan tam
dén yéu t6 gia thanh, didu kién xa hdi phu
hop va quy trinh van hanh don gidn, dam
bao chat lwong XLNT dat yéu ciu. Déi voi
khu d6 thi nhé hodc cac dé thi mién nui néu
c6 quy dat nhidu co thé ap dung cong nghé
H& sinh hoc hodc bai loc sinh hoc ngap
nwéc, cong nghé bé loc sinh hoc nhé giot
(TF). Nguoc lai cac dé thi ma khéng con
nhiéu quy dat co thé s dung coéng nghé
SBR hoac cong nghé kénh mwong Oxy héa
tuan hoan./.



b

RUONG DAIHOC K TRiC

KHOA HOC & CONG NGHE

Tai liéu tham khao
1. Danh gia hoat déng quan Iy nuwdc thai do thi tai Viét Nam 2013.

2. Gamuda Engineering, Bao cdo nghién cir Nha may XLNT, 2008,
pp- 25-35, 100-150.

3. Nippon Koei Consultant - Japan, T} hiét ké co s Nha mdy XLNT
Bay Mau, 2011, pp. 30-39.

4. Thii twéng Chinh phii / UBND thanh phé Ha Néi, Quy hoach thodt

nuée thi @6 Ha Noi dén nam 2030, tam nhin 2050, Thii tuéng
chinh phii phé duyét tai quyet dinh so 725/TTg ngay 10/5/2013,
Ha Néi, 2013, pp. 7.38-7.44.

5. De Kreuk MK, Pronk M, van Loosdrecht MCM. Formation of
aerobic granules and conversion processes in an aerobic granular
sludge reactor at moderate and low temperatures. Water Res
2005,39:4476-84.

6. EPA - Water Environmental Federation, Design of Municipal
Wastewater Treatment Plant, vol. I, USA: Water Environmental
Federation, 2009, pp. 11.38-11.39, 13.4-13.25, 15.4-15.104.

7. Gunnar Demoulin, "Largest SBR Facility for Full BNR in
Malaysia," Sapienza Universita Di Roma, 2008.

Xac dinh kha nang chiu luc cha tiét dién thép tao hinh nguéi...

3 3
Ly = 0,673 & :O,673x[12’218j =0,669
y 12,245
M 2,7
Agp =0,673| 17| —2 -0,7
ynet
2,7
—0,673x 1L,7x| 228 _.7(20,679
12,218

Vi A&Agp= 0,679 nén M, 4 dwoc xac dinh nhw sau:

M 0,5 M 0,5
M, =|1-0,22| —¢ —ad | p
M M Y
L y y
B 0,5 0,5
=[1-0,22 9,037 9,037 x12,245
12,245 12,245
= 8,531(kNm)

M6 men chiu uén danh nghia cia tiét dién C20015 co
khoét 16:

Mn = Min (Mynets Mnla Mnd)
=Min(12,218kNm; 7,987kNm; 8,53 1kNm) = 7,987 (kNm)

Tiét dién C22015 c6 khoét I8 bj pha hoai do mét én dinh
cuc bb.

Vi tiét dién nguyén, mé men chiju udn danh nghia cua
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tiét dién dwoc xac dinh dwa theo bai bao ctia Pham [5] c6
gia tri nhw sau:

Mn =Min (My3 Mnla Mnd)

= Min(12,245kNm; 9,874kNm; 8,908kNm) = 8,908 (kNm)

Tiét dién nguyén C20015 bi pha hoai do méat 6n dinh méo
tiét dién.

Nhan xét: Khi cé 16 khoét, kha nang chiu uén cuc bo
giam tlr 9,874kNm xubng 7,987kNm, con kha nang chiu
ubn do méat 6n dinh méo tiét dién giam tir 8,908kNm xudng
8,531kNm. Trong khi tiét dién nguyé&n C20015 bj pha hoai do
mét &n dinh méo tiét dién, thi C20015 c6 khoét 16 bi pha hoai
do mét 6n dinh cuc bo.

4. Két luan

Bai bao da trinh bay cach xac dinh kha nang chiju lyc clia
tiét dién thép tao hinh ngudi cé khoét I& st dung phwong
phap Cudng do truc tiép (DSM) theo Tiéu chuén AISI S100-
16. M6t md dun phan mém hé trg cho phép phan tich mat
4n dinh tuyén tinh cla tiét dién thép tao hinh ngudi cé khoét
I& phat trién Vién thép va kim loai My da dwoc gidi thiéu va
str dung trong bao céo. Dwa trén cac ly thuyét va phadn mém
trinh bay trén, cac vi du tinh toan cho tiét dién thép chi¥ C tao
hinh ngudi c6 16 khoét dwgc dwa ra véi trwdng hop chiu nén
ho&c chiu ubn, sau d6 dwoc so sanh véi kha nang chiu luc
clia tiét dién nguyén. Cac két qua so sanh cho thdy kha nang
chju lyc cua tiét dién co 16 khoét d& bj gidm di so véi tiét dién
nguyén, ddng thdi hai loai tiét dién c6 thé xay ra cling mot
dang pha hoai nhw trong vi du chiu nén hoac bj pha hoai bé&i
hai dang khac nhau nhw trong vi du chiu udn./.
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Ung dung ly thuyét mé lap tién dé xay dung

Application of full theory for construction progress

Tom tat

Hién tai thoi gian ciia cac hoat dong xay

dung khi lap tién d6 xay dung déng thudng dua trén
kinh nghiém chuyén mén va kha nang phan doan
ctia ngudi ¢6 kinh nghiém nén thiéu co sé khoa hoc
va thudng khong chinh xac. Trong khi, ly thuyét m¢
va s6 mé la mét cong cu toan hoc hitu hiéu, rat phu
hgp dé tinh toan, so sanh chinh xac thoi gian ciia
hoat dong xay dung.

Bai viét nay gidi thiéu viéc ing dung Iy thuyét mé dé
xac dinh thoi gian thuc hién cac hoat dong trong mot
du an khi 13p tién d6 xay dung cho mét du an.

Tir khéa: Ly thuyét mo; tén hoat ddng; két thuic sém; bdt dau
sém; két thiic mudn; bat dau mudn

Abstract

Currently, the time of construction activities tends to be
determined by professional judgment and experience when
making a construction schedule, so it lacks a scientific basis
and is often inaccurate. Fuzzy theory and fuzzy numbers are
effective mathematical tools, very suitable for calculating
construction times accurately.

The article discusses how fuzzy theory can be applied to
create construction schedules in a project that allow for
determining how long activities will take to complete.

Key words: Fuzzy theory; Activity name; Early finish; Early
start; Late finish; Late start
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Pit van dé:

Thuec té hién hiru khi l1ap k& hoach néi chung va lap tién do xay dwng néi
riéng thuwdng dua trén kinh nghiém va dw doan cGa ngudi 1ap, nén nhiéu
treerng hop thiéu co sé khoa hoc va mire do tin cay khong cao, dan téi phai
didu chinh ké& hoach. Do vay, st dung mét cdng cu todn hoc vé Iy thuyét me
va s6 md dé xac dinh thoi gian thuc hién cac hoat ddng trong mét dw an khi
lap tién d6 xay dwng cho mot dw an 1a can thiét. Viéc lam nay cho sé liéu c6
do tin cay cao ca trén phuwong dién khoa hoc va thuc tién.

I. Dw an gia thiét
Gia st thoi gian thyc hién cac hoat dong (cac qua trinh thi cong xay

dwng) clia mdt dw an thu thap tir bén ngudn khac nhau (cac chuyén gia 1,
2, 3, 4) va gia trj ctia chiing dworc trinh bay trong Bang 1.

Bang 1. Thdi gian cua cac hoat dong do cac chuyén gia thu dugc

N Chuyén gia
Hoat déng
CG1 CG2 CG3 CG4
A 4 6 6 8
B 9 6 12 10
C 2 4 7 5
D 3 5 6 7
E 1 6 3 9
F 9 6 12 6

ng dung clia phwong phap dwéng gédng mo sé dwgc minh hoa bang vi
du Hinh 1.

Hinh 1. S¢ d6 mang du an gia thiét

Do dé, cac chu thich m& ctia ching nhw sau: A (4, 6, 6, 8), B (6, 9, 10,
12),C(2,4,5,7),D(3,5,6,7),E(1,3,6,9)vaF (6,9, 9, 12).

Cac hoat dong ‘Bat dau - Start’ va ‘Két thic - End’ dwoc goi la cac ‘hoat
déng mdc’, nghia la chung chi dai dién cho cac suw kién quan trong nén
khéng c6 thoi gian, tiec 1a gia tri ctia chung 14 Bat dau (0, 0, 0, 0) va Két
thac (0, 0, 0, 0).

Il. Phan tich dwong Gang

Phwong phap dwdng gang (CPM - Critical Path Method) trong quan ly
dw an st dung thoi gian clia cac hoat déng va mbi quan hé gilra cac hoat
dong dé tinh toan tién d6 dw an. Tinh toan nay dwoc thwc hién trong ba Ian
théng qua cac hoat dong trong dw an:

« Tinh toan theo chiéu xubi;
« Tinh toan theo chiéu nguoc;
« Tdng thoi gian dw triv.

2.1. Tinh toan theo chiéu xubi
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Tinh toan theo chiéu xudi la phan dau tién cta quy trinh
tinh toan CPM. Mgc dich cula viéc tinh toan theo chiéu}xuc‘)i
la xac dinh thei diém sém nhat ma cac hoat déng cé thé két
thic hodc bat ddu ma khéng anh hwéng dén tdng thé dy an.
11 121, 3]

Quy trinh bat d4u véi hoat déng dau tién trong lich trinh
va dat ngay bat dau dw an vao 6 thdi gian bat dau sém (ES)
ctia hoat ddng méc “Béat dau”, trong d6 thuat ngiv “hoat dong
méc” bidu thi hoat dong cé thei gian béng 0 dai dién cho mét
sw kién quan trong, thudng la khi dau va/hodc két thuc dw
an.

Nhiéu dy an dwoc lén lich trinh theo ngay lam viéc va
do d6, néu tac dong khong dwgc xem xét hodc néu khong
dwoc chi dan khac, dy an co thé dwoc gia dinh la bat dau
vao moét ngay 0.

Do d6, thoi gian bat d&u s&m cla hoat dong “Bat dau” la
ESstart = (0, 0, 0, 0).

Néu biéu thi thoi gian cla bat ky hoat dong nao la DUR,
thi thoi gian két thic sém (EF) cia hoat dong d6 cé thé dwoc
tinh nhw sau:

EF =ES + DUR (5)

Théi gian két thic sém (EF) ctia hoat dong “Bét dau” sé
la:

EFstart = ESstart + DURstart = (0,0,0,0) + (0,0,0,0) (6)

Théi gian két thic sém cla bat ky hoat déng nhét dinh
ndo sé trd thanh thoi gian bat dAu sém cla cac hoat déng
tiép theo no.

(trong hinh Activity name la Tén hoat dong)
Do dé: ESA = ESB = ESC = EFstart = (0, 0, 0,0) (7)

Déi v&i cac hoat dong cé nhiéu hoat dong trwéc do, ES
cho bat ky hoat ddng nao sé 1a EF 1&n nhét (tic [a mai nhét)
trong tat ca cac hoat dong trwée do, dwa trén logic mang.

Theo d6, hoat ddng F (hinh 1) c6 hai hoat ddng trudc do
(E va B) nén:

ES;, = max| EF,:EF,;, |

= max[ (ESy, + DUR 5, );(ES s, + DUR ) |

=max [ ((0,0,0,0) +(6,9,10,12)):((4,6,6,8) +(1,3,6,9)) |

= max[(6,9,10,12);(5,9,12,17)]

Dé xac dinh gia tri thu dwoc ndo Ién hon, 4p dung céng
thire gidi mo dé tinh gia tri thue ciia cac s6 mo.

Cac s6 mo (6, 9, 10, 12) va (5, 9, 12, 17) dwoc chuyén
thanh cac s6 thwc nhw sau:

(10* +12° +10x12) = (6> + 9> +6x9)
3x[(10+12)=(9+6)]

D(6,9,10,12) =

D(6,9,10,12) =9.19
(12° +17° +12x17) = (5 +9% +5x9)
3x[(12+17)=(9+5)]

D(5,9,12,17) =

D(5,9,12,17) =10.08

Vi10.8 >9.19nénsb (5,9, 12, 17) > (6, 9,10,12), do d6:

ES(F) = (5, 9, 12, 17).

TAt ca céac gia tri tinh toan clia ES va EF cho cac hoat
dong dwoc dua ra trong so dd mang dwoc trinh bay trong
Bang 2.

Hoat dong ES DUR EF

BAT DAU (0,0,0,0) (0,0,0,0) (0,0,0,0)
A (0,0,0,0) (4,6,6,8) (4,6,6,8)
B (0,0,0,0) (6,9,10,12) | (6,9,10,12)
C (0,0,0,0) (2,4,5,7) (2,4,5,7)
D (4,6,6,8) (3,5,6,7) (7,11,12,15)
E (4,6,6,8) (1,3,6,9) (5,9,12,17)
F (5,9,12,17) | (6,9,9,12) | (11,18,21,29)

KET THUC | (11,18,21,29) |  (0,0,0,0) | (11,18,21,29)

2.2. Tinh toan theo chiéu nguoc

Tinh toan theo chidu nguoc la bwédc thir hai ctia quy trinh
tinh todn CPM va muc dich ctia né la xac dinh thei diém mai
nhat ma mot hoat dong co tr!é két thuc hodc bat dau ma
khéng anh huwéng dén tong thé dw an. [2]
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Viéc tinh toan theo chiéu ngwoc phai dwoc bat dau véi
hoat déng cudi cung trong mang va dwoc thuc hién déi voi
hoat déng dau tién trong mang.

Buéc dau tién trong trong tinh toan theo chidu nguoc 1a
l4y thoi gian két thic sém ctia hoat dong cudi cuing trong lich
trinh 1am thoi gian két thic mudn (LF) cta hoat dong do, tirc
la EFEND = LFEND.

Khi thei gian két thiic muén ctia hoat déng cudi ciing da
duoc thiét 1ap, c6 thé tinh thoi gian bat dAu muon (LS) cua
hoat dong bang cach triy thdi gian cia hoat dong (DUR) cho
thoi gian két thic mudn:

LS =LF - DUR 8)

Thoi gian bat ddu mudn cla bat ky hoat ddong nhét dinh
ndo sé tré thanh thoi gian két thic muodn cho hoat déng hodc
cac hoat déng trwdc do.

Khi do:
LFC =LFD = LFF = LSEND = (11,18,21,29) 9)

Trong trwérng hop cac hoat ddng ¢ nhiéu hoat dong ké
tiép, thoi gian két thiic mudn ctia mot hoat déng nhét dinh sé
la thoi gian s&m nhét clia cac thoi gian bt dAu muodn cla
nhirng hoat déng ké tiép.

Hoat dong A c6 hai hoat dong ké tiép (D va E), vi vay:
LF(A) = min[ LS, ;LS ;, |

= minRLF(D) ~DUR p, ):(LE,, - DUR(E)H
=min[((11,18,21,29) - (3,5,6,7)):((~1,9,12,23) - (1,3,6,9)) |
=min[(4,12,16,26);(-10,3,9,22)]

So sanh cac sb mo thu dwoc sau khi giai mo:
D(4,12,16,26)

(167 +26° +16x26) — (4> +12° +4x16)

- 3x[(16+26)— (4+12)] -

14.6

Nhw vay, s6 md (4,12,16, 26) twong dwong véi s6 thuc
14.6.

D(-10,3,9,22)
(9422 +9%22)=[ (-10) +3* +(<10)x3)
3x[(9+22)—(-10+3)]

S6 me (-10,3,9,22) twong dwong véi sé thuc 6.

Do d6: LS(D) > LS(E) (10)
Kétqua: LF(A) = min[LS(D), LS(E)] = LS(E) (11)
Do d6: LF(A) = (-10, 3, 9, 22) (12)

Cac gia tri dwoc tinh toan clia LF va LS cho tat ca cac
hoat déng trong so d6 mang dwgc trinh bay & Bang 3.

Hoat dong LF DUR LS

BAT PAU (0,0,0,0) (0,0,0,0) (-18,-3,3,18)
A (-10,3,9,22) (4,6,6,8) (-18,-3,3,18)
B (-1,9,12,23) | (6,9,10,12) | (-13,-1,3,17)
C (11,18,21,29) | (2,4,5,7) (4,13,17,27)
D (11,18,21,29) | (3,5,6,7) (4,12,16,26)
E (-1,9,12,23) (1,3,6,9) (-10,3,9,22)
F (11,18,21,29) [ (6,9,9,12) (-1,9,12,23)

KET THUC | (11,18,21,29) |  (0,0,0,0) | (11,18,21,29)

2.3. Téng thoi gian duw trip

Phan thir ba cla tinh toan lich trinh st dung CPM la tinh
toan téng thoi gian dy triv hodc thdi gian tri hoan. [2]

Téng thoi gian dw triv (TF) 1a khodng thdi gian ma mét
hoat déng (hodc toan bd chudi hoat dong) cé thé dwoc tri
hoan tlr khi b4t d4u s&m ma khong lam cham ngay hoan
thanh theo ké& hoach. Tdng thdi gian dw trir cho bat ky hoat
ddng nao co thé dwoc tinh nhw sau:

TF=LF-EF (13)

Céc gia tri tinh toan cta tdng thoi gian dw tri¥ cho cac
hoat ddng trong so d mang & Hinh 3 sé duwoc trinh bay
trong Bang 3.

Mac du tdng thoi gian dw trir phai dwoc tinh toan va bao
cao cho moi hoat dong trong mang, nhwng né la mét thuéc
tinh clia dwérng mang va do dé khéng dwoc lién két voi bat
ky hoat dong cu thé nao.
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Téng thoi gian dy triv ctia hoat dong A, dwoc xac dinh 1a
TFA = (-18, -3, 3, 18), sau khi gidi m& sé la:
(3 +18> +3x18) =[ (=18)” + (-3)" +(~18) x (-3) |

D(A) = 3x{(3+18)=[(-3) +(-18)]} -

S6 me (18, -3, 3,18) twong dwong vé&i sb thuce 0.

Hoat déng LF EF TF
BAT DAU (0,0,0,0) (0,0,0,0) (-18,-3,3,18)
A (-10,3,9,22) (4,6,6,8) (-18,-3,3,18)
B (-1,9,12,23) | (6,9,10,12) | (-13,-1,3,17)
C (11,18,21,29) (2,4,5,7) (4,13,17,27)
D (11,18,21,29) | (7,11,12,15) | (-4,6,10,22)
E (-1,9,12,23) | (5,9,12,17) | (-18,-3,3,18)
F (11,18,21,29) | (11,18,21,29) | (-18,-3,3,18)
KET THUC | (11,18,21,29) | (11,18,21,29) | (-18,-3,3,18)
Hoat déng TF (s6 mo) TF (s6 thuc)
BAT BAU (-18,-3,3,18) 0
A (-18,-3,3,18) 0
B (-13,-1,3,17) 1.62
C (4,13,17,27) 11.97
D (-4,6,10,22) 8.08
E (-18,-3,3,18) 0
F (-18,-3,3,18) 0
KET THUC (-18,-3,3,18) 0

Trong so' dd mang, cé nhidu trwdng hop cé thé xay ra,
nhuwng dwong Gang la dwong kéo dai tr khi bat dau dw an

dén khi két thic dw an ma trén d6 tt ca cac téng thoi gian
dw trir d&u c6 gia tri bang 0.

Diéu nay c6 nghia 1a dwdng gang cho van d& da cho bao
gdm céc hoat déng B4t dau, A, E, F va Két thic (Hinh 7).

lll. Ban luan

Néu bai toan twong tw dwoc giai quyét bdng cach st
dung phién ban CPM tat dinh, s& c6 bén giai phap, méi giai
phap dwa trén tap hop di liéu khac nhau thu dwoc tr mét
ngudn khéac (Hinh 8).

Cac chuyén gia 1 va 2 dy doan téng thdi gian cta dy an
nhét dinh nhw nhau (18 ngay), nhwng véi cac duwdng gang
khac nhau dang k& va dir liéu quan trong vé& bat dau va két
thuc céc hoat déng.

Cac chuyén gia 3 va 4 dy doan thoi gian dy an dai hon
nhidu (twong (ng 1a 24 va 23 ngay), va ho ciing dwa ra cac
dwong gang khac nhau.

Giai phap duy nhat phii hop véi gidi phap thu dugc bing
phwong phap dwong Gang mo dé la gidi phap dwa trén div
liu do Chuyén gia 2 cung cép, tuy nhién ciing sé cé mot s
khac biét khi xét dén thoi diém bat dau, két thuc va tdng thoi
gian dy trir cia cac hoat dong Gang.

Diéu nay khdng cé nghia 13 cac chuyén gia 1, 3 va 4
khong dang tin cay, ma Ia y kién ctia ho dwa trén nhivng kinh
nghiém va quan didm khac nhau. Néu cho rang tat ca cac
dir lieu dworc trinh bay trong Bang 5 déu du thich dang, thi
c6 thé két luan réng giadi phap thu dwoc bing phwong phap
dwdng Gang md 1a gidi phap cé thé xay ra nhét vi né bao
gdm céc thong tin khac nhau dang ké t» bén ngudn khac
nhau nhwng dang tin cay va dwa ra cac gi¢i han thdi gian
khéng duoc xac dinh mét cach tat dinh nhwng theo xac suét,
tlre la cac khoang thoi gian.

Thoi gian clia cac hoat déng trong vi du trinh bay dwgc
cb y lay khac nhau dang k& nhdm st dung mét nhém nhé
cac hoat ddng dé& minh hoa cho viéc cac y kién va cac ngudn
khac nhau c6 thé dan dén cac két luan va quyét dinh khac
nhau dang ké. Trong trwong hop hoat déng E, co rat it kha

(xem tiép trang 80)
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Ung dung c6ng bom trong viéc chéng ngap

Application of the Flood Buster in Flood Prevention

Tom tat

Khi hién tugng ngap xay ra nguai ta nghi

dén rat nhiéu phuong an va giai phap chdong ngép, ti
giai phap tong quan dén giai phap cu thé, giai phap
trudc mat ciing nhu gidi phap lau dai va giai phap
diing bom cudng biic chdng ngap dugc lua chon néu
phuong an dung céng tu chay khang con kha thi,do
anh huéng béi diéu kién thiy van ciia ngudn tiép
nhan, hoac kha nang tai chinh khong cho phép...
Khi lua chon bién phap tiéu nuéc chdng ngap bang
bom cudng bic thi viéc lua chon chiing loai bom ciing
hinh thiic két ciu nha tram ciing nhu cac céng trinh
phu trg déu lién quan truc tiép dén nhau va can xem
xét dén rat nhiéu van dé vé théng so dir liéu phucvu
cho viéc tinh toan thiét ké ciing nhu thuc trang cia
khu vuc. Cong trinh (8ng bom da dugc ing dung &
rit nhiéu quéc gia trén Thé gidi, & Viét Nam chua 6
nhiéu nghién citu itng dung nén bai viét véi muc dich
cung cap thong tin va chia sé kinh nghiém vé loai
cdng trinh nay.

Tir khéa: (ong bom, chdng ngdp

Abstract

When inundation occurs, numerous general and specific as
well as short-term and long-term flood prevention measures
and solutions are studied. Which, the solution of using

flood pumps will be chosen if gravity sewers are no longer
feasible, due to the influence of the hydrological conditions
of the receiving body, the financial capacity, etc. For the
drainage by pumps, the selection of pump type, station
structure as well as auxiliary facilities are directly related

to each other and it is necessary to consider issues on data
for design calculation and the current situation of the area.
The work of flood butter has been applied in many countries
in the world. However, there has not been various applied
research in Vietnam, then, the paper would like to provide
some information and share experience about this work.

Key words: Flood buster, flood prevention
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I. M& dau

S phat trién khong ngirng ctia khoa hoc cong nghé tao ra nhirng san
phdm may méc thiét bj véi nhikng tinh ndng wu viét méi, dap ng dwoc
nhirng van dé ky thuat phire tap khi gidi quyét cac bai toan trong thuc tién.
D& mot san pham thiét bi maéi dwoc ap dung vao thuc ti&n 13 van dé khong
don gian d&c biét 13 cac may maéc thiét bi khi dwa vao st dung cé sw anh
hwéng Ién dén hoat ddng san suét va sinh hoat mang tinh cong ddng, khi
do cac nha san xuét thwong phai dua ra théng tin sdn phdm théng qua
cac trién 1am va hoi thao khoa hoc dé l4y y kién tir cac nha khoa hoc va
quang ba san phdm dén cong chung.

May bom la mot thiét bi dwoc trng dung rat rong rai trong moi mat cla
hoat dong san xuét va doi séng xa hoi dac biét 1a trong linh vwec Cap va
Thoat nwéc. Cong suét clia cac may bom hién nay c6 thé 1én t6i hang
chuc nghin m¥gid, cac hdng san xuét khéng ngirng nghién ctru dé lién tuc
san xuat ra nhitng san phadm dap trng nhirng yéu ciu ky thuat da dang,
phtrc tap va mang tinh cu thé cho pham vi ap dung, th&i gian gan day
trén thi trwdng xuat hién loai bom cé két cdu méi dwoc goi 1a Céng bom
chéng ngap hay may pha I -Flood buster ciing da dwoc nhiéu hdng san
xuét bom gidi thiéu, trong dé ndi bat 1a Céng ty bom Ishigaki Nhat Ban
da co bai ding gidi thiéu san phdm nay trong noi dung tai liéu Hoi thao
Viét - Nhat vé& Quan ly nwéc mwa va chéng ngap D6 thi do Bé Xay Dung
va Jica Viét Nam t6 chirc.

Nhitng ndm gan day Viét Nam 1& mét trong nhitng nuwéc chiu anh
hwéng rat I16n do bién dbi khi hau, nhitng hién twong thoi tiét cwec doan
lién tuc xuat hién, nhitng con mwa cé lwu lwong trén 50mm trong mot
gi® xuat hién nhiéu hon va xuét hién & nhirng thdi diém trai voi quy luat
thoi tiét khi hau. Yéu t6 bién ddi khi hau cling véi qué trinh D6 thi hoa,
bé téng hoa, gidm bé& mat thAm nuwéc va thu hep dién tich hd didu hoa
k&nh muwong tiéu thoat nwédc; hién twong nwédc bién dang, tridu cuweng;
hién twong cao d6 mat dat bi ha thap do khai thac qua mirc ngudn nuwéc
dwai dat... 1am cho hién twong ngap cuc bd va ngap trén dién rong khong
ngirng gia ting khdng chi @i véi D6 thi ma con xay ra & nhiéu viing ndng
thon. Diéu nay anh hwéng rat Ién dén hoat ddng san xuét va sinh hoat ctia
ngwdi dan cling nhw cac co quan nha may xi nghiép nhirng noi ma & dé
thwdng xuyén bi ngap.

Khi Iwa chon bién phap tiéu nwéc chéng ngap bang bom cuwéng bic
thi viéc Iya chon chiing loai bom ciing hinh thirc két cdu nha tram cling
nhw cac cong trinh phu tr déu lién quan truc tiép dén nhau va can xem
xét dén rat nhidu van dé vé théng sb dir liéu phuc vu cho viéc tinh toan
thiét ké cling nhw thwc trang clia khu vuec.

Hinh 1. Pudng Nguyén Hifu Canh sau tran mua dém

1/6 du c6 siéu may bom [4]
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M6t kinh nghiém can dwoc nhic dén la viéc nam 2017
Thanh phé HS Chi Minh quyét dinh cho Tap doan Céng
nghiép Quang Trung lam chl d4u tw xay dwng siéu may bom
chéng ngap cho dwérng Nguyén Hivu Canh, sau rat nhidu lan
van hanh thanh céng thi cling xay ra mét vai 1an van hanh
ma dwéng phd van ngap (hinh 1) [4], d& co rat nhiéu nhivng
tranh luan va y kién dwa ra vé nguyén nhan gay ra s viéc
nay, cac nguyén nhan dwoc dwa ra c6 thé tdng hop lai nhw
sau:

1. Do Iya chon st dung chiing loai bom chwa phu hop;

2. Khéng thiét ké ngan thu, chi c6 mét bom duy nhét...;

3. Céng suét bom qua Ion, tbc dd chay vwot quéa quy
dinh nén c6 thé v& bng;

4. Buong kinh dng bom nhé khéng dap (ng lwu luwong;

5. Ong hut ctia may bom bi Iot khi nén khéng van hanh
duorc;

6. Cac cbng ndi xa ra séng nén théng nhau do dé nuwéc
duwoc bom ra sé quay lai thanh bom vong quanh;

7. Réc lam t&c cdng dan nuéc vé nén bom khéng hoat
dong duoc.

Nhin chung cac y kién dua ra 1a ding trong nhirng trwdng
hop cu thé con trong trudng hop nay thi phai thay réng rat
nhiéu 1an bom hoat dong tét va da bom hét nwéc trong thoi
gian ngén khi cé Ung ngap sau sdy ra nén cé thé loai triv
mot s& nguyén nhan trong cac nguyén nhan trén va nhirng
I&n khéng bom dwoc 1a do cbng bi tac nén nwéc khong vé
kip vi vay bom khéng di nwéc dé hoat dong dan dén van
ngap hoac cé thé trong trwdng hop trdn mwa qua cwong dd
tinh toan lai gdp triéu cwéong va thém ca sw anh hwéng cla
nhirng lwu vre lan can ngoai lwu viee tinh toan chay vao nén
bom hoat dong ma van khéng hét ngap.

Hién nay Thanh phé H& Chi Minh dang trién khai dy an
nang cap dworng Nguyé&n Hivu Canh trong d6 cé viéc nang

cbt duwdng cd nhirng chd t&i 1,2 mét va lap dat thém cong dé
tranh ngap dwéng, tuy nhién viéc nay lai ¢é thé 1am cho viéc
ngap ung cla khu vwc dan cw hién hiru & Iwu vec nay khé
duoc khéc phuc, nhét 14 vao nhirng thoi diém mua Ién gap
triéu cwéorng do vay can can nhéc khong nén tén qua cao cbt
dwdng vi sé lam méat my quan d6 thj va anh hwéng rat 16n
dén cudc séng clia ngwoi dan séng & hai bén tuyén dudng,
do vay sau khi dw an nang cép tuyén dwéng hoan thanh van
can phai dung bom dé chéng ngap cho lwu vire nay khi gap
nhirng trwérng hop bat loi cta didu kién khi twong thay van.

C6 thé khang dinh viéc dung bom dé& chéng ngap cuc
bd ddi v&i nhixng khu vire c6 cbt dia hinh thap khi hé théng
cbng tw chay khong dap trng duwoc hét tat ca cac tran mua
tinh toan la mot giai phap ky thuat phu hop khi cac giai phap
khac khong con kha thi va hiéu qua.

Nhw da phan tich & trén thi viéc con lai la khi ap dung
phwong an xay dung tram bom can phai tinh toan dwa trén
céc tiéu chudn quy pham hién hanh, Iwa chon kiéu loai cong
nghé bom phu hop, cac théng sb can thiét lién quan dén lwu
vue thiét ké va trong tirng trwong hop cu thé can xem xét
dén tAt ca cac yéu t6 c6 thé sé 1a nguyén nhan gay ra sy hoat
dong khéng 6n dinh clia tram bom. T day ching tdi muén
dwa ra nhitng théng tin sau khi nghién ctru vé chiing loai
bom méi “céng bom” v&i nhirtng wu diém co thé ap dung tét
trong nhiéu trwéng hop dé chéng ngap & Viét Nam.

Il. Nhirng diém mé&i vé cau tao va nguyén ly hoat dong
cua céng bom
1. C4u tao

Phat trién dwa trén so dd ciu tao cla loai bom huéng
truc,Cong bom duoc st dung dé tiéu thoat nwéc véi mot lwu
lwgng I&n va cot ap nhé dac biét trong tiéu thoat nwéc muwa
chong ngéap cuc bd, hodc khi cé anh hwéng cua trieu cwong
lam gidm kha nang tiéu thoat nwdc tlr cng, kénh muwong ra
ngudn tiép nhan.
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Khéac v&i cac tram bom hién tai, cdng bom co6 céu tao
don gian hon do khéng can tach déong tir kénh dan vao tram
bom, céng bom dwoc dat trwc tiép trén Iong kénh dan va
bom dwoc gén trén canh phai céng do vay giam thiéu dwoc
ca dién tich xay dwng cong trinh cling nhw két hop gan bom
trén clra phai clia cong xa sé giam bét dworc cac cong trinh
phu trg (hinh 2).

2. Nguyén ly hoat déng

Cbéng bom c6 cAu tao dé thay thé cach phai & cdng xa
ctia dong chay chinh khi van hanh tram bom nén c6 thé mé
ta nguyén ly hoat déng trong hai trwérng hop khi tréi néng va
tréi muwa (hinh 3).

+ Khi troi néng thiét bi ddng mé& sé nang cdng xa clng
bom gén trén phai céng 1én (cdng m&), dong nwédc chay
trong kénh dan (trong dé) ra ngudn tiép nhan séng hd (ngoai
dé) theo nguyén ly tw chady, bom nglrng hoat dong.

+ Khi tr&i mwa nudc trong kénh dan sé dang 1én va van
tw chay cho dén thdi didm kha néng tiéu thoat khdng con dap
tng duoc lvong nwédc do dong chay nwdc mwa ngay cang
tang lén va kha nang ctia ngudn tiép nhan ciing suy giam do
tang muc nwéc, thiét bi déng mé sé ha canh cdng c6 gan
bom xudng (céng déng), ngan cach hoan toan dong nwéc
tw chay ra séng va lic nay bom sé duoc khéi dong dé bom
nwéc tir trong kénh dan ra séng cho dén khi muc nwéc tré
lai binh thwérng bom sé ngirng hoat déng.

Phia trwéc cébng bom duoc Idp song chan rac va co thé
dwoc nang lén ha xudng twong (rng véi trudng hop tréi ndng

va tréi mwa va thwdéng cd may thu rac tw dong lam tang tinh
tw dong hoéa khi van hanh tram bom.
lll. So sanh mét s6 loai tram bom hién tai véi cdng bom

1. Tram bom diing bom c6 déng co kiéu khé va tram bom
dung bom chim

+ Tram bom diing bom c6 déng co kiéu khé

Trwérng hop nay cAu tao tram bom c6 2 phdn gdm ngén
thu va gian dat may co thé bd tri két hop hodc tach riéng.
Gian may dat bom c6 thé ciing cao dd véi day bé thu hodc
cao hon cao do day bé thu trong trwérng hop nay can bé tri
thiét bj mdi bom.

Ngoai cac cong trinh chinh con can cé cac cong trinh phu
tro va c6 thé liét ké cac cong trinh co ban can cé nhw sau:

- Bé& thu va song chén rac;

- Nha tram d&t bom va hé théng nang d&;

- Thiét bi mdi bom;

- Bom déng co kiéu kho;

- He théng bng hut, 6ng day, van khéa...;

- Hé tiéu nang sau éng day;

- Hé théng mwong dan dong vao bé thu va sau tram bom:;

- Hé théng ctra cbng dé chan dong kénh chinh khi van
hanh bom nhadm ngan nwéc quay tré lai.

* Tram bom dung bom chim

Phwong an nay cac bom sé& dwoc lap dét ngay trong
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ngén thu nén khong can thiét bi méi va éng hat va lam cho
két ciu nha tram don gian va gon gang hon so vé&i tram bom
diing bom c6 déng co kiéu khd c6 thé liét ké cac cong trinh
co ban can ¢é nhw sau:

- Bé& thu va song chén rac;

- Bom dong co kiéu wét;

- Hé théng bng hat, 6ng day, van khéa...;

- Hé tiéu nang sau éng day;

- Hé théng mwong dan dong vao bé thu va sau tram bom;

- Hé théng ctra cdng dé& chidn dong kénh chinh khi van
hanh bom nhdm ngén nwéc quay tré lai.
2. Céng bom

Toan b két cAu cong trinh dwgc hop khéi va cé thé xay
dwng trén kénh mwong dan nuéc hién cé véi hinh dang kiéu
Idng dan hinh chi¥ nhat, véi cdng bom chi cAn mét cong trinh

duy nhat két hop ca bé thu, song chan rac,
hé théng phai céng nang d& bom va chan
dong ngan nwéc quay lai khi van hanh
bom, hé théng kénh dan dong vao bé thu
va kénh dan sau tram bom.

3. Uu nhworc diém cda tram bom cénh
céng

« Uu diém:

Céng bom s dung bom I&p trén phai
cbng cb rat nhidu wu diém va khic phuc
dwoc nhirng nhwoc diém cla cac tram
bom hién c6 khac (hinh 4):

- Khéng can phai xay nha tram;

- Khéng can phai xay dwng riéng hé
thdng phai céng dé chén dong chay nguoc
khi can van hanh bom;

- Khéng can phai méi bom;

- Khong can co6 hé thdng dng hat, éng
d4y va van khéa;

- Cot 4p may bom 14 nhé nhéat dén tiéu thu dién nang
thap;

- Dién tinh chiém chd 1& nhd nhét nén it bi anh hwéng dén
mét bang va canh quan;

- Gidm chi phi xay dwng van hanh, quan ly va duy tu bao
duwdng;

- Gidm thoi gian xay dwng;

- Rat don gian, gon nhe nén d& van hanh quan ly va bao
tri, d& cho viéc tw déng hoa;

- C6 dd bén cao.

« Nhwoc diém:

- Khoang cach myc nwéc van hanh ngén khi d&t bom tai
kénh mwong nuwéc can. Khi lwu lwgng mwa nhé dan dén tat
mé& bom lién tuc sé& dan dén tinh trang rung giat anh hwéng
dén bom va thiét bj dién (hinh 5).
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4. Bién phap khac phuc

- Cai tién clra hat nwéc: cho dén nay sau cac thé hé bom
da dwoc cai tién clra hat va bom cé truc ndm ngang nén
kha nang hut nwéc clia bom dwoc ting cwdng, ddng nghia
vé&i viéc tang khodng muc nwéc tir Iic bat dau bom dén luc
ngtrng bom, nén giam sé 1an déng mé bom;

- Bidu khién téc d6 quay béng thiét bi bién tan: Thiét bi
bién tan 1am thay déi s6 vong quay cia bom, lam tang thoi
gian gitra cac lan déng mé bom nhwng ciing van chwa hoan
toan dap &ng diéu kién thuc té;

- Nguyén ly bom hoat déng & hét tbc do,véi moi muc
nwéc: Nguyén ly nay thyc hién 3 ché do van hanh va bom tw
dong thay déi ché do van hanh dap trng véi sy thay ddi cia
moi muc nwdc & dng hut may bom, va bom van c6 thé quay
hét téc dd khi myc nwdc da ha, viéc van hanh lién tuc dén
dén giam rung giat cho bom (hinh 6).

5. Pham vi ap dung

- Nhw da néu & phdn mé dau viéc chon phwong an bom
tiéu thoat nwédc mwa la mot gidi phap ky thuat khi cac giai
phép khac da dwoc xem xét hodc da c6 ma van can phai cé
bom méi giai quyét dwoc hién twong ngap, dac biét 1a ngap
cuc bd do céac diéu kién bién khéng nhu tinh toan lam cho
kha nang thoat nwéc tw chay khéng con dap &rng duoc.

- Céng bom c6 thé dwoc ap dung rat hiéu qua dbi véi luu
vire thoat nwéc bi anh huéng do muc nwéc thay dbi dang
lén vwot mire tinh toan & ngudn tiép nhan (do nwéc dé vé tir
thwong ngudn, hodc tridu cuwdng dang cao k& hop véi mua
I&n...) hoac khi c6 nhirng trdn mwa I&n vwet chu Ky tinh toan.
V& théng sb k§ thuat clia cdng bom

+ Lwu lwong bom khoang(1.0 — 3.0) m¥/s.

+ Cot ap tdng (1.5 - 5.0) m.

+ Pudng kinh éng day D (300 — 1200) mm.

IV. Gi&i thiéu str dung cdng bom chéng ngap Khu céng
nghiép Péng Van Il tinh Ha Nam

Phuwong an thiét ké chéng ngap cho Khu coéng nghiép
DPdng Van Il Ha Nam véi dién tich tinh toan lén dén 350 ha.
Hién trang mang lwéi thoat nwéc muwa trong khu viee gébm cd
mang lwéi cbng tron va céng hop BTCT c6 dweng kinh tir
D400 dén D2000 va xa trwc tiép vao hé thdng kénh mwong
c6 chiéu rong B=10m chia ¢4t trong khu céng nghiép va két
ndi v&i hé théng kénh mwong tiéu bén ngoai tao thanh mot
mang lw@i kénh mwong lam nhiém vy thu nwéc tr 17 clra xa
ctia khu cong nghiép Bdng Véan Il va 12 clra xa hién cé cla
khu c6ng nghiép Béng Van Il mé réng rdi dan dén cac tram
bom tiéu Hoanh Uyén, Bui Xa 1 va Bui Xa 2.

Nhw vay déi véi hé théng kénh mwong bén ngoai va bén
trong khu cong nghiép Béng Van cé dac diém 13 ndi thong
véi nhau nén sy hoat dong cta cac tram bom Hoanh Uyén,
BUi Xa 1 va BUi Xa 2 dé&u co sy twong hé va lam cho muc
nwéc trén cac kénh muwong trong va ngoai khu céng nghiép
dwoc gidm dan va tang kha néng tiéu thoat cla cac cdng
trén dwdng. Chinh tir dac diém nay nén quan didm thiét ké la
khong xay dwng mét tram bom dé tiéu thoat nwéc cho toan
bd Iwu vire réng I&én ma la chia thanh cac Iwu viee nhé hon
dé 1am gidam quy mé céng xuét tram bom ciing nhw thiét ké
chdng ing ngap theo céac kich ban ngap khac nhau cé ké dén
sw lam viéc ddng thoi cla cac tram bom. Diéu nay sé ting
tinh an toan clia toan hé théng khi c6 mét bom trong tram
ctia mdt lwu vire phai nglrng hoat ddng va gidm thidu sé bom
dw phong can thiét néu tinh riéng tirng tram.

Thoi diém thiét k& cong trinh chéng ngap nay vao ndm
2018 chuing tdi da nghién ctru va chon phwong an cdng bom
va dung bom hwéng truc dirng gén trén phai céng dé thiét
k& tram bom. M&i tram bom c6 hai bom gén trén hai phai
cbng c6 diéu khién bién tan dé phu hop véi sy thay ddi cla
muc nwdc dau vao tranh bom phai déng mé nhiéu 14n va khi
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muwc nwéc dau vao gidm thi chi van hanh mét bom. Théng
s6 bom nhw sau:

+ Luu lwong méi bom 5000 m®/h;

+ Cot ap tdng 3 m cot nwéc;

+ Pudng kinh éng bom D800 mm;

+ Cong suét dong co 75KW.

Két cAu tram bombéng BTCT (hinh 7, 8) duoc thiét ké
don gian twong ty nhuw mét cdng xa cé clra phai ngén nwéc
van hanh bang thiét bi dién, bom dwoc gén vao clva phai.
trwéc bom cé d&t mdt song chan rac thi cdng. Véi két cau
nay chi twong dwong nhu viéc xay dwng mét cdng xa & dong
chay chinh nén sé giam rat nhidu kinh phi xay dwng.

Nhw vay & nhirng dong kénh mwong hién hiru ma dang
c6 sén cong didu tiét nwdc, khi kha néng tiéu thoat bang tw
chay khéng con dam bao, co thé nghién ctru caitao dé tao ra
mot cdng bom mét cach nhanh chéng va dé dang.

V. Két luan

C6ng nghé ché tao bom ludn cai tién cho ra nhitng san
ph&m da dang véi nhirng wu diém vwot troi. Khi thiét ké tram
bom chéng ngap can xem xét dén cac théng s6 dic thu
chinh cuda tiéu thoat mwéc mwa d6 la: (1) Lwu lwong 1&n va
khong &n dinh; (2) Cot ap can bom nhd; (3) Tram bom hoat
dong khong lién tuc (hoat dong theo muia). Nhw vay can lya

chon dworc ching loai bom va két cAu nha tram phu hop c6
anh hwéng rat Ion dén qua trinh van hanh khai thac, dam
bao tinh bé&n virng 6n dinh, hiéu qua kinh té.

Cbéng bom la cong trinh m&i ¢ nhiéu wu diém ndi bat rat
phu hop véi viéc chéng ngap cuc bd khi hé théng thoat nwéc
tw chady khéng con ddm bao kha nang tiéu thoat do gap mwa
I&¥n hodc tridu cworng. C6 thé thay rng néu chon phuwong
an xay dwng céng trinh céng bom cho truérng hop chéng
ngap dwong Nguyén Hivu Canh Thanh phd HS Chi Minh sé&
la phwong an phu hop./.
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Ung dung ly thuyét ma lap tién dé xay dung...

ndng déi v&i cing mot hoat déng, moét chuyén gia sé dw
doan rang né sé kéo dai 1 ngay, trong khi chuyén gia con lai
ndi rang né sé 1a 9 ngay. Mat khac, dy an gia thiét dwoc trinh
bay chi c¢é 6 hoat ddng, trong khi cac dw an xay dung thuc té
bao gém hang chuc hoac thdm chi hang tram hoat déng va
do do, ngay ca nhirng khac biét nhé mot hodc hai ngay cling
c6 thé tao nén sw khac biét dang ké trong tdng thoi gian dw
an hoac cau tric dwong Gang.

Trong hinh 8, cé thé thay rang cac két qua khac nhau
dang ké khi xét dén ca hai khia canh quan trong nhét cia van
dé, tire 1 tdng thoi gian ctia dw an va cAu truc dworng Gang.

IV. Panh gia

Trén thyc té, thdi gian cla cac hoat ddng xay dwng trong
cac k& hoach xay dyng dong thwong duwoc danh gia dwa
trén kinh nghiém chuyén moén va kha nang phan doan cua
cac ca nhan cé kinh nghiém. Do d6, ly thuyét m& va sé6 me
c6 thé 1a mot lwa chon t6t va 1& mét cdng cu toan hoc phu

(tiép theo trang 74)

hop dé gidi quyét van dé khong chinh xac va tranh moi tinh
chd quan khi xem xét th&i gian clia hoat ddng xay dwng.

D an gia thiét dwoc trinh bay trén hy vong la céng cu rat
hiru hiéu dé giai quyét cac van dé cua ké hoach xay dung
dong./.
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Khao sat dd chinh xac nan chinh hinh hoc
anh vé tinh VNREDSat-1

Research accuracy of VNREDSat-1 satellite image correction

Tom tat

Nan chinh hinh hoc anh vé tinh la mét

khau rat quan trong trong mét chudi cac céng viéc
phan tich x&t Iy anh phuc vu cho nhiéu nhiém vu
khac nhau nhu thanh lap co'sé dii liéu nén dia ly,
ban dé dia hinh, ban dé chuyén dé va giai doan cac
d0i tugng trén bé mat trai dat. Vé ban chat nan
chinh hinh hocla qua trinh xi Iy nham dua tim anh
vé mt hé toa dd tham chiéu xac dinh, hiéu chinh
cac sai so gay ra bién dang hinh anh nhu sai sé vat
Iy trong qua trinh thu nhan anh va sai s6 do chénh
cao dia hinh. Bai bao trinh bay cg s ly thuyét nan
chinh hinh hoc anh vé tinh VNREDSat-1 ciing véi két
qua nghién citu thi nghiém thanh 1ap binh d6 anh
vé tinh VNREDSAT-1 ty Ié 1:25.000 tai khu vuc phia
nam Thanh phd Héi An, Quang Nam va két luan vé
dd chinh xac, kién nghi vé kha nang ting dung trong
tuong lai.

Tir khéa: dnh vé tinh VNREDSAT-1, ndin chinh hinh hoc, binh
dd dnh

Abstract

Geometry rectification of satellite imagery is a very
important step in a series of image processing works to be
applied to various tasks such as establishing a geographic

database, topographic maps, thematic maps, and
interpretation of military objectives. Geometric rectification
is a process of geo-referencing images, correcting errors
causing image distortions such as physical errors during
image acquisition and errors due to terrain elevation.

The paper presents the theoretical basis of VNREDSat-1
satellite image correction and the results of experimental
research on the establishment of the VNREDSAT-1 satellite
orthophoto scale at 1: 25,000 in the southern area of Hoi An
City, Quang Nam province.

Key words: VNREDSat-1 satellite image; rectification;
geometric correction; geo-referencing; orthophoto
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1. bat van dé

Cung v&i sy phat trién ctia cong nghé tin hoc, cdng nghé vién tham
da cé nhitng bwéc phat trién manh mé mang lai hiéu qua cao vé chét
Ilwgng, thdi gian trong linh vire hiéu chinh, cap nhat va thanh lap cac loai
ban dd chuy&n nganh khac nhau. Nghién ctu tdng thé va toan dién viéc
st¢ dung anh vé tinh VNREDSat-1 trong céng tac giam sat, quan ly tai
nguyén thién nhién, moéi treeong, quan ly quy hoach & nwéc ta la mét yéu
cau cap bach. Xuét phat tir thuc tién do, bai bao tap trung nghién ctru d6
chinh xac va kha nang st dung anh vé tinh VNREDSat-1 trong giam sat va
quan ly tai nguyén thién nhién, méi trwéng; Thanh 1ap binh db anh vé tinh
VNREDSat-1 phuc vu c6ng tac giam sat, quan ly hién trang va bién dong
str dung dat, trong cong tac giam sat, quan ly, hién trang va diéu chinh qui
hoach canh quan kién trac dé thi...

Nan chinh hinh hoc &nh vé tinh |a mét khau rat quan trong trong mot
chudi cac céng viéc phan tich x& Iy &nh. V& ban chét n&n chinh hinh hoc Ia
qué trinh x& Iy nhdm dwa tdm anh v& mét hé toa d6 tham chiéu xac dinh,
hiéu chinh cac sai sb gay ra bién dang hinh anh nhw sai sb vat ly trong qua
trinh thu nhan anh va sai sd do chénh cao dia hinh. Theo thiét k& ban dau,
anh vé tinh VNREDSat-1 chi ¢é thé dwgc nan chinh hinh hoc théng qua
module Imogen duy nhét dét tai Cuc Vién tham Quéc gia, B Tai nguyén va
Mbi trong. Didu nay han ché rat nhidu kha nang khai thac (rng dung anh
vé tinh VNREDSat-1 dé giai quyét cac bai toan chuyén nganh cta nhiéu co
quan, t6 chirc, ca nhan hoat déng trong linh vwc vién tham. Nhém tac gia
thwe hién dé tai da tap trung nghién ctu, két hop cling véi chuyén gia cla
hang Harris d& phat trién module Rigorous Orthorectification trong phan
mém Envi version 5.2, dwa ra giai phap thich hop d& ap dung nén chinh
hinh hoc &nh vé tinh VNREDSat-1 d&m bao hai yéu t6 nhanh va chinh xac,
théng qua thwc nghiém da rit ra cac két luan va kién nghi nhdm dat dwoc
hiéu qua cao nhat v& kinh té va ky thuat.

2. Co’ s& ly thuyét nan chinh hinh hoc anh vé tinh quang hoc

Déi véi cac anh vé tinh quang hoc, cac méd hinh hinh hoc dwoc st dung
dé nan chinh déu dya trén nguyén ly diéu kién déng phwong gira vec to
diém anh va vec to diém dja vat twong tng, xem hinh 1. Hiéu mét cach don
gian réng nan chinh hinh hoc 1a qua trinh tinh toan bién déi anh thu nhan vé
anh ndm ngang bang cach xac lap médi quan hé chuyén ddi toan hoc gira
khéng gian anh va khong gian vat.

Théng thueng sé cé 02 phwong phap co ban dé nén chinh hinh hoc
chinh d¢ 1a [6]:

- N&n chinh hinh hoc &nh b&ng mé hinh bd cdm chinh xac sensor vé
tinh (con goi la mé hinh vat ly);

- N&n chinh hinh hoc &nh béng mé hinh da thirc hiru ti RPC (Rational
Polynomial Coefficients).

Ngoai ra, con cé cac md hinh hinh hoc khac ciing dwoc st dung phd
bién trong hau hét cac phdn mém vién tham thwong mai (ENVI, ERDAS,
Intergraph, RemoteView...). Cac mé hinh nan chinh nay la trwéng hop rat
gon clia md hinh da thire hivu ti [5], bao gébm:

- Mdé hinh chuyén dbéi tuyén tinh trwc tiép DLT (Direct Linear
Transformation);

- M6 hinh Affine 3D;

- Mb hinh phéi canh song song PPM (Parallel Perspective Model);

- M6 hinh Affine 2D;

- M6 hinh chuyén déi xuyén tam;
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Theo nhém céac tac gia Yan Dongmei, Wang Fenfei, Kou
Tianyou Chen Shirong clia Vién khoa hoc Trung quéc da
chirng minh béng thwc nghiém véi nén chinh dnh SPOTS5,
phwong phap mé hinh vat ly cho két qua chinh xac tét hon
phwong phép st dung mé hinh hinh hoc RPC (2005).

2.1. Phuong phép nén chinh st dung mé hinh vét ly

Co s& ly thuyét xay dwng thuat toan cho nan chinh hinh
hoc anh vé tinh VNREDSat-1 dwa trén mé hinh hinh hoc
thuan.

Trén hinh 2 md t& mdi quan hé hinh hoc giira toa d6 cua
didm anh (I, p) v&i toa d6 twong (rng clia né trén méat dat
(A,¢,h), trong d6 gia tri d& cao h dwgc coi nhw da biét truwéc.
M6 hinh dworc thiét 1ap dé tinh toan ra cac gia tri toa do mat
dat (A\,¢,h) tr cac gia tri toa do pixel (I, p) dwoc goi la mé
hinh hinh hoc thuan. Nguorc lai ttr cac gia tri toa dd (A,¢,h)
tinh toan ngwoc ra cac toa do (I, p) goi la mé hinh hinh hoc
nghich. Méi quan hé hinh hoc gitra toa d6 anh va toa d6 mat
dét duoc bidu dién theo cong thirc toan hoc sau [7, 8]:

2= f;(Lp.h)

2.1
o= 1,(Lph) @

(ﬂ,(p,h):f(l,p,h)@{

Trong do:

I: 1a sb dong quét trén anh VNREDSat-1 mirc 1A (dong
dau tiénla 1)

p: 1a sb pixel trén dong quét ctia anh VNREDSat-1 muc
1A (pixel d3u tién 12 1)

h: 1a d6 cao cua diém trén ellisoid ITRF

A : la kinh d6 clia diém twong (ng trong hé tham chiéu
trai dat

@: 1a kinh do cta diém twong tng trong hé tham chiéu
trai dat

Vé&i nguyén ly chup anh quét theo dai, qua trinh tao anh
la dwoc ghi lai bAng mot ham sb cla thdi gian va vi tri vé tinh
trén quy dao, vi vay cac thdng sb bb tro' ctia anh vé tinh [a
cac yéu tb rat quan trong dé phuc héi qua trinh chup anh. Sy
4n dinh cha vé tinh khi bay trén qu§ dao cho phép st dung
sb lwong diém khéng ché téi thidu dé khoi phuc chinh xac
cac thdng s ctia mé hinh vat ly trén mot doan dai quy dao
vé tinh.

Ban chét clia md hinh thuan (Direct model) 1a viéc st
dung toa dd anh (I, p) dé tinh toan ra toa dd diém twong
&ng trén mé&t dat (A, @, h). Mé hinh trai dét co thé wéc tinh
béng cach st dung md hinh sé d6 cao DEM trén bé mat
cta Ellipsoid ho&c s dung héng sb d6 cao trén bé mat clia
Ellipsoid.

D6i voi bd cadm cla vé tinh VNREDSat-1, md hinh thuan
duwoec tinh toan dwa trén cac thong sé chuyén ddi nhuw sau:

- Ngay clia mdi dong quét: xac lap méi quan hé gitra mot
didm anh bat ky (I, p) voi thdi diém thu nhan t.

- Tham sb ndi suy qui dao vé tinh: xac dinh vj tri P(t) va
van toc vé tinh V(t) tai thoi diém thu nhan t.

- Vec to tia chiéu trong Hé toa dé tham chiéu dan duwong.

- Vec to tia chiéu trong Hé toa d6 qui dao.

- Vec to tia chiéu trong Hé toa d6 mét dat ITRF.

- Toa dd dia tdm cla diém xét: tinh toan giao cét cla tia
chiéu v&i mé hinh Trai dat (ellipsoid + DEM).

2.2 Phuong phép nén chinh str dung mé hinh da thirc hiiu
ti RPC

M6 hinh thudng dwoc st dung trong da sd cac phan
mém thwong mai 1a mé hinh da thtrc. M& hinh nay yéu cau
doi hai phai biét trudc toa do cac diém khdng ché anh.

Day |a phwong phap hiéu chinh bién dang cla anh lién
quan dén mat do cGa diém
khéng ché. Tuy thudc vao dang
da thirc ma xac dinh sb lvong
tdi thidu diém khéng ché anh,
théng thweng can tir 10 téi 30
diém khéng ché anh cho mdi
canh anh. Phwong phap nay
hoan toan khéng phu thudc vao
dac tinh hinh hoc cdia may chup
anh nén né cé thé s dung cho
cac loai bo cdm anh vé tinh khac
nhau va khi khéng c6 théng sé
ky thuat vé bd cam vé tinh. Bay
la phwong phap hay dwgc st
dung trong qua trinh nan chinh
hinh hoc, song khéng thé tranh
khdi nhitng nhuoc diém cla
né. Chung khéng hiéu chinh
hop ly dich vi do dd nghiéng va
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T Dir liéu

Mo ta

1| C&p anh vé tinh VNREDSat-1:
- 20130530_DaNang_4359_1A_Pan
- 20130530_DaNang_4311_1A_MS

Chup ngay 30/5/2013, WGS-84. Cuc Vién tham QG
1 kénh den tréng Pan, B§ phan giai 2,5 m.
4 kénh phd MS, D6 phan giai 10 m.

2 | Anh vé tinh QuickBird

Tai tir Google Map, WGS-84, d6 phan giai 0,6 m, thoi gian chup
khoang 2013 — 2014.

3 | Ban d6 dia hinh 1:50.000 6640-I

Dang raster, VN-2000, Cuc Ban d6/BTTM san xuéat 2012.

Ban dd dia hinh 1:25.000 6640-I-TN

Dang raster, VN-2000, BTN&MT sén xuét trwde 2005.

Mb hinh s6 DTM ph kin khu vuc Ba Nang

Dang GeoTiff, d& phan giadi 50m do Cuc Ban db tao lap bang
phwong phap do vé lap thé anh hang khéng.

6 | Ban dd dia hinh 1:25.000 bai db bd khu vwc Da
N&ng — Héi An (ménh 8, 9)

Dang raster, VN-2000, Cuc Ban d3/BTTM san xuét ndm 2014.

7 | Séliéu do dac ngoai nghiép cac diém KCA va tai
lidu chich diém anh k&m anh chup phdi canh tai
thwec dia

Toa do, d6 cao ctia 15 diém KCA do bang GPS trong hé VN-
2000 va V\/GS-84, kinh tuyén truc 105°, mui chiéu 6°, dwoc Xi
nghiép Trac dia/Cong ty TNHH MTV TBBD thwc hién 7/2015.

cling khéng quan tam t&i dac tinh hinh hoc dac biét clia hé
théng chup anh nén d6 chinh xac nén chinh anh trong mét sb
trwdng hop thuwdng khéng cao.

Phwong trinh da thire hivu ti bidu dién méi quan hé gitra
toa d6 anh va toa do khong gian vat nhw sau [5, 6]:

P, (X,Y,Z)j Py(X.Y,Z)
P, (X.Y,Z)

J

Pz‘Z (X’Y’Z)j j (2.2)
Trong dé: c, rla toa d9 anh theo ¢t va hang.
X,Y, Z la toa dd trong khéng gian vat.
T 6 va mau s cta cac phuong trinh 1a da thirc bac 3
khai trién véi 20 s6 hang:

P (X.Y.Z) =a,+a,)Y +a, X +a,Z +a;¥X +aYZ +
+a, XZ+a,Y’ +a, X +a,Z" +a, XYZ +
+a,Y’ +aYX? +a,YZ7 +a, Y’ X +
+a, X +a, X2 +a Y Z +a,Z’

(2.3)

a; 1a hé sb clia da thire

X, 'Y, Z 1a kinh do, vi d6 va do cao trac dia
Céc hé sb a, ctia mau sb trong phwong trinh (2.3) ¢6 gia

tri bang 1. Nhw vay dé xac dinh cac hé sb trong hé phwong

trinh trén (c6 tdng sb 78 hé sb) can it nhat 39 diém khéng
ché. Cac hang cung c&p anh vé tinh nhu Space Imaging va

DigitalGlobe thwérng cung cap anh vé tinh gbc & dang TIFF

kém theo mé hinh chuyén dbi da thirc v&i 80 hé sb nay. Mot

s6 phan mém vién tham cho phép doc truc tiép cac file RPC
dé& xay dwng mé hinh hinh hoc nén chinh hinh hoc di véi
anh IKONOS va QuickBird.

2.3. Phurong phép nén chinh stv dung mé hinh da thirc rut

gon
2.3.1. Phwong phap chuyén déi tuyén tinh trwc tiép DLT

Trong do:

Phwong phap nay dwoc phat trién tlr ndm 1971 cla tac
gid Y..Abdel-Aziz va H.M.Karara ap dung trong cac &ng
dung tréc dia anh cw ly gan. Phwong phap DLT la truwdng
hop dac biét ctia phwong phap mé hinh da thrc hivu ti RPC
véi ham da thre bac 1 va cuing mau sb. Phwong trinh DLT
dwoc biéu dién nhw sau [10]:

LX+LY+LZ+L, LX+LY+LZ+L,
r = C=
L X+L)Y+L,Z+1, L X+L)Y+L,Z+1 (2.4)

Trong d6: c, rla toa dd anh
X, Y, Z la toa d6 dia vat twong (rng
Ls...L4; cac tham sb clia ham da thirc DLT
Nhw vay dé xac dinh dwoc 11 tham sb trong md hinh DLT
can téi thiéu 6 diém khdng ché.
2.3.2. M hinh Affine 3D
M6 hinh nay biéu dién méi quan hé giira toa dd diém anh
va diém dia vat dbi v&i cac thiét bi quét cé trudng nhin géc
hep AFOV (Angular Field Of View) va di chuyén véi téc do,
dod cao 14 hdng sb. Phwong trinh ctia md hinh affine dwoc
biéu di&n nhw sau:
r=LX+LY+LZ+L,

c=LX+LY+L,Z+Lg (2.5)

_ Hé phuwong trinh trén c6 8 tham s6: 02 tham so chuyén
ddi, 3 tham sb géc xoay, 3 tham sb ty 1& khdng déng nhéat va
bién dang géc nghiéng trong khong gian anh.

2.3.3. M6 hinh phéi canh song song
T khi xuét hién cac thiét bi thu nhan anh quét theo dong,
mot mo hinh rat gon cia mé hinh DLT dwoc st dung dwéi
dang phwong trinh sau:
LX+LY+L,Z+L
=
L X+L)Y+L,Z+1
c=LX+LY+LZ+L,

(2.6)

Phuwong trinh trén biéu didn mé hinh phép chiéu phéi
canh ddi v&i cac dong quét (theo hang) va md hinh affine
theo huéng di chuyén vé tinh (theo cot).

2.3.4. M6 hinh Affine 2D

Déi v6&i cac khu vire twong déi bang phang, néu ap dung
mé hinh da thirc bac thap thi sé& cho ra két qua tét. Trong
trwéng hop d6, md hinh chuyén ddi affine 2D dwoc st dung
voi gia thiét toa d6 Z = 0 va phwong trinh ¢6 dang sau:

r=LX+LY+L,

c=LX+LY+L 2.7)

2.3.5. M6 hinh chuyén ddi chiéu xuyén tam

SO 44 - 2022 83



b

KHOA HOC & CONG NGHE

P
Hé toa d6 WGS84 (DGPS) b6 lach t?gnligz t?gnlig; b6 lach
BTN&MT | CucBD
1 KT1 208424.096 1754195.104 4.803 1.105 12.961 12.305 7.280
2 KT2 207389.020 1752029.144 4.326 0.867 7.106
3 KT3 207847.021 1745143370 | 22.393 1.393 27.415
4 | KT3-2 207734.318 1744909.883 | 23.715 1.563 29.421
5 KT4 211416.018 1753302.361 4.446 0.904 22.140 13.876 7.463
6 | KT4-2 211437.582 1753292.905 4.492 0.780 4.873 4.767 8.648
7 KT5 212415.234 1748000.193 2.942 0.657 4.585 7.077
8 KT6 211293.777 1743528.669 16.672 1.044 22.368 24.369
9 KT7 217322.247 1753583.150 4.613 1.343 4.071 8.279 9.305
10 | KT8 216954.071 1750388.243 0.497 0.906 6.069 7.365
1 KT9 216743.565 1743210.519 6.766 0.974 10.932 10.015
12 | KT9-2 216751.520 1743203.007 6.680 0.730 14.976 8.723
13 | KT10 209421.745 1750252.004 5179 0.892 7.961
14 | KT11 218746.225 1748171.867 2.548 2.455 17.521 12.103
Hé toa d6 WGS84 (DGPS) Do lach
STT | Tén diém trén BDA Ghi chu
X (m) Y (m) H(m) | VNREDSat-1

1 KT1 208424.096 1754195.104 4.803 8.896 Chich nga 3 dwong
2 KT2 207389.020 1752029.144 4.326 9.662 G6c nghia trang liét s
3 KT3 207847.021 1745143.370 22.393 4.980 Nga 3 dwong dat voi dwdng nhua
4 | kr3-2 207734.318 1744909.883 23.715 4.278 Nga 3 dwong dat voi dwéng nhua
5 KT4 211416.018 1753302.361 4.446 8.145 Nga ba dwéng bé tong
6 | KT4-2 211437.582 1753292.905 4.492 7.868 Gitra ciu bé tong
7 KT5 212415.234 1748000.193 2.942 3.937 Nga 3 dwong bé tong
8 KT6 211293.777 1743528.669 16.672 2.704 Nga 3 dwong nhua
9 KT7 217322.247 1753583.150 4.613 4.487 Nga 3 dwong dat voi dwéng nhua
10 | KT8 216954.071 1750388.243 0.497 2.897 Mép cau tre nia
11 KT9 216743.565 1743210.519 6.766 2.883 Nga 3 dwong rudng
12 | KT9-2 216751.520 1743203.007 6.680 2.201 Nga 3 dwong rudng
13 | KT10 209421.745 1750252.004 5.179 5.738 Nga 3 dwong bé tong b rudng
14 | KT11 218746.225 1748171.867 2.548 7.040 Nga 3 dwong dé

M6 hinh nay dwoc xay dwng dwa trén quan hé phép
chiéu xuyén tam gitra hai mat phdng, phwong trinh biéu dién
nhu sau:

LX+LY+L, LX+LY+L,
r= ;c=
L X+LY+1 L X+LY+1

(2.8)

Mat phang vat va mat phing anh khoéng song song véi
nhau. Phuwong phap nay thuwdng duwgc st dung trong nan
anh hang khéng don.

3. Két qua thtr nghiém thanh 1ap binh dé anh vé tinh
VNREDSat-1 ty I& 1:25.000

Trong nghién ctu th&r nghiém nay, ching toi (tac gia
bai bao cuing TS. L& Pai Ngoc, Cuc Ban db B6 Téng Tham
muu) da lwva chon bo phadn mém ENVI 5.2 vi ching t6i da
c6 hop tac véi chuyén gia hang Harris d& bd sung mé hinh

vat ly bd cam vé tinh VNREDSat-1 trong M6-dun Rigorous
Orthorectification cho phép nan chinh hinh hoc anh vé tinh
VNREDSat-1. Thuat toan dwgc ap dung theo cong thire (2.1)
dé xay dwng md hinh b6 cdm chinh xac, d6 1a mé hinh biéu
thi méi quan hé toan hoc gilra toa do anh va toa d6 mét dat,
dwoc thiét lap bang cach khdi phuc tia chiéu cho méi diém
anh duwa trén cac tham sé chinh xac nhw do cao, vi tri, van
tbc cla vé tinh va thdi diém thu nhan méi dong quét. Cac
théng sb vé& bd cdm cia VNREDSat-1 trong file metadata la
d¥ liéu dAu vao dé tinh toan md hinh bd cadm chinh xéac, tw
dé thwe hién nan chinh anh veé tinh.
3.1 Khu vuee thir nghiém va di liéu dau vao

Khu viyc thtr nghiém dwoc lwa chon ndm & phia Nam
cta Thanh phé Da Nang, thuéc manh ban dd dia hinh ty &
1:50.000 cé phién hiéu 6640-1. Khu vyc nay c6 dac trung

84 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG



dia hinh ddng béng ven bién, twong déi bing phang, d6 cao
thap nhét 2 m, phia Tay Nam c6 dbi nui thap, dinh nui cao
nhat 194 m. &’ gan trung tam viing nghién ctru 14 Thanh phé
Hoi An dwoc bao quanh b&i ha Iwu ngé ba séng Thu Bdn,
kéo dai dén Clra Dai. Xem hinh 3.

TAt ca di¥ liéu dau vao phuc vu cho nghién ctu thor
nghiém dwoc tdng hop thdng ké trong bang 3.1.

3.2 Thir nghiém nén chinh dnh theo mé hinh vét ly trén
phén mém ENVI 5.2

a) Trwng hop 1 - Bidm KCA dwoc do bing GPS

St dung 15 diém KCA dwoc do bang GPS dé thyc hién
nan chinh hinh hoc anh vé tinh VNREDSat-1. Cac diém
nay duoc bd tri twong dbi ddng déu trén toan canh anh
20130530_DaNang_4359 1A_Pan, xem hinh 4.

Thwc hién ndn chinh cdp canh anh 20130530
DaNang_4359 1A _Pan, 20130530_DaNang_4311_1A_MS
béng module Rigorous Orthorectification trong phdn mém
ENVI 5.2

b) Trwerng hop 2 - Biém KCA dwoc chich tir ban db dia
hinh ty I& 1:25.000

Trén 03 manh ban d6 dia hinh 6640-I-TN, 6640-I-DN,
6640-1-DB ty & 1:25.000, tién hanh chon 04 diém dia vat ré
nét vao cac nga ba dwong, géc b ao nudi tréng thiy hai
san..., xem hinh 5.

Thwc hién nan chinh hinh hoc canh &nh 20130530 _
DaNang_4359_1A_Pan bang phan mém ENVI 5.2 véi
04 diém KCA trén, sai s trung phwong ctia phép nan dat
6.934m.

3.3 Phén tich déanh gié két qua

a) Trwdng hop thi nhat: Binh db trwc anh VNREDSat-1
dwoc nén chinh theo mé hinh vat Iy véi 15 diém KCA do
béng GPS

St dung bo s6 liéu do kiém tra bang phwong phap DGPS
véi 14 diém dwoc bb tri rai déu trén toan manh dé danh gia
dd chinh xac nan chinh hinh hoc binh db triec anh 1:25.000
xem hinh 6.

Két qua so sanh do léch vi tri mat phang gitra b s6 liéu
kiém tra DGPS véi binh dd trwc anh VNREDSat-1, ban db
1:25.000 clia B6 Tai nguyén va Méi trwéng, ban d6 1:25.000
clia Cuc Ban do/BTTM va binh d6 anh QuickBird, dwoc trinh
bay trong bang 3.2.

Cac diém DGPS kiém tra trén d&u khong tham gia vao
qua trinh tinh toan nén chinh hinh hoc. Sai l&ch I6n nhét
béng 2.455m tai diém kiém tra KT11, sai léch nhd nhét bang
0.657m tai didm KT5, sai s6 trung phuong ctia phép do kidm
tra bang 1.202m dé&u nhé hon rét nhidu han sai cho phép la
0.4mm x M (nghia 1a 10m d6i v&i ty 1& 1:25.000). Nhw vay
binh d6 anh vé tinh VNREDSat-1 dam béo d6 chinh xac theo
yéu cau dé& phuc vu thanh 1ap CSDLNBL va ban db dia hinh
&ty 1& 1:25.000 [1, 2].

Ngoai ra, nhém nghién ctru da tién hanh danh gia thém
d6 chinh xac ctia manh ban dé dia hinh 1:25.000 cé ngudn
gbc tir Bd Tai nguyén va Méi trueng (BTN&MT), Cuc Ban
dd B Téng Tham muwu (BTTM) va binh @b trwc anh vé tinh
QuickBird dwogc tai tir trén trang mang Google Map. Két
qua cho thay céc tw liéu nay déu cé dd chinh xac kém hon,
nhwng van ddm d6 chinh xac theo han sai yéu ciu cta ban
dd ty 1& 1:25.000 1& nhé hon 25m.

b) Trudng hop thi hai: Binh db trwc anh VNREDSat-1
dwoc nan chinh theo mé hinh vat ly v&i 04 diém KCA chich
trén ban dd dia hinh ty 1& 1:25.000

Két qud danh gia dd chinh xac binh dd trwc anh
VNREDSat-1 dwoc thé hién trong bang 3.3.

Sai s6 I&n nhét 1a 9.962m tai diém KT2;

Sai 56 nhé nhét 14 2.201m tai diém KT9-2;

Sai sb trung phwong clia ca phép do v&i 14 diém kiém tra
la 5.921m nho hon han sai cho phép la 10m [2].

Nhw vay két qua nan chinh hinh hoc mrc 3A khu vuc
phia Nam HG&i An c6 dé chinh xac kha cao, dat va vwot d
chinh xac cia Quy pham. Két qua th&r nghiém da khéng
dinh, di v&i khu vuwe ddng bang, néu nan chinh theo mé hinh
vat ly chi can s dung téi thiéu 4 diém khéng ché anh phan
bd rai déu & 4 gbc cla to anh, tham chi cé thé chon chich
céac diém KCA tir ban dd dia hinh cuing ty 1&. Nhwng truwéc khi
chon cac didm KCA trén ban dd can danh gia so bo vé do
chinh xac ctia ban dé bang nhiéu nguén tw liéu tham chiéu
khéc nhau, vi du nhw cac binh @b anh cii, hodc cac ban dd
khac cé cung ty lé...
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4. Két luan

Trong 02 trwdng hop néu trén, trwéng hop thir nhat cho
két qua dd chinh xac tét nhat. Viéc chon chich diém anh
béng phwong phap do GPS sé& cho két qua nn chinh hinh
hoc tdt nhat, nhwng tén kém vé& chi phi. Do vay, dbi vai khu
vire ¢6 dia hinh bang phang, c6 thé va nén st dung phwong
phap chon chich cac didm KCA trén cac ban dd cé sén &
cung ty 1é dé thwe hién nan chinh hinh hoc. D& dat hiéu qua
kinh té, thwc nghiém da chirng minh chi can b tri tbi thidu
la 4 didm KCA cho méi canh anh, phan bd rai déu & 4 géc
van dam bao do chinh xac theo yéu cau.Tuy nhién ching ta
van can tuan thd chat ché cac Quy pham va Tiéu chuén hién
hanh [1, 2.

Phan mém ENVI 5.2 da dwoc tich hop module ndn anh
chinh xac cao Rigorous Orthorectification co thé doc truwc
tiép cac thong sb chup anh clia vé tinh VNREDSat-1 tir file
siéu di liéu metadata.dim, cho phép ndn anh mdrc 3A béng
md hinh vat ly.

Nghién ctru thanh 1&p binh dd anh vé tinh VNREDSat-1
¢6 y nghta hét strc quan trong déi véi cong tac tric dia ban
dd va vién tham. Néu c6 dwoc san phdm binh db trwc anh vé
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tinh v&i chat lwgng tt, ching ta d& dang phan tich giai doan
nhanh chéng cac déi twong dia ly phuc vu truc tiép cho xay
dwng co s& div liéu nén dia ly, cling nhw thanh 1ap ban d6
nh&m &ng dung cho cong tac quan ly qui hoach d6 thi.

5. Kién Nghi

Nghién ctru tdng thé va toan dién viéc str dung anh vé
tinh VNREDSat-1 trong cong tac giam sat, quan ly tai nguyén
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trang va bién déng st dung déat; trong cong tac giam sat,
quan ly, hién trang va thay déi trong qui hoach dé thi; giam
sat, quan ly hién trang va bién dong vé moéi trwdng, vi du
nhw nghién ctru x6i mon; nghién clru sat I& bo séng va thay
ddi dong chay; Xay dwng hé théng théng tin v& tai nguyén
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Kha nang ap dung bé Biofor
cho xtt ly nuéc thai sinh hoat va cong nghiép éViét Nam

The ability to applicate Biofor for municipal wastewater and industrial wastewater in Vietnam

Tom tat

Két qua clia cac gidi phap tién tién dugc

thuc hién trong nudc va trén thé gidi da chirarang
viéc st dung bé loc sinh hoc trong xi Iy nudc thai
cdng nghiép (IWW-Industrial wastewater) néi riéng
va nudc thai do thi (MWW-Municipal wastewater)
noi chung da tré thanh mot chu trinh xi ly dac biét
hiéu qua. Trong xi¥ Ij nuéc thai dé thi, tu né c6 thé
tién hanh loc sinh hoc thii cdp (loai b6 cachon va
nitc). Thém vao do, chu trinh nay dac biét phu hgp
vGi viéc nitrat hoa va khir nitrat trong xi ly nuéc
udng. Muc tiéu ciia bai bao la danh gia kha nang

ap dung bé Biofor — mét trong nhiing kij thudt oxy
hoa loc sinh hoc c6 dong chay lén cho xi Iy nudc thai
sinh hoat va cdng nghiép, dé tir 6 1am c s cho
viéc xem xét iing dung mot cach c6 hiéu qua trong
qua trinh xi Iy nudc thai hién dai tai Viét Nam.

Tir khéa: Loc sinh hoc, chu trinh cdp khi, khd ndng oxy hda,
sdn pham ban du

Abstract

The result of progress made is that now, biofiltration

has become a particularly advantageous treatment
process in both Industrial wastewater (IWW) and
Municipal wastewater (MWW). In MWW treatment,

it makes it possible to carry out secondary biological
purification (removal of carbon and nitrogen). Moreover,
in the treatment of drinking water, these processes are
particularly suited for nitrification and denitrification. The
aim of the paper presents the treated application of Biofor
- one of the biofilter oxidation techniques with an upflow,
from which this research will provide a basis for the study
of effective application of modern wastewater treatment
process in Vietnam.

Key words: Biofiltration, process air, oxygenation capacity,
excess sludge production.
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1. M& dau

Thuéat ngl loc sinh hoc, dwgc st dung trong xt ly nwédc thai do thi,
thwerng bao gdbm cac quy trinh dan dén viéc san xuat nwéc sau khi x ly
tuan tha cac tiéu chudn xa thai théng thuwdng.Vé mat thuc té, bé loc sinh
hoc c6 thé hoat ddng ma khéng can bé lang ther cip. Ham lwong SS cla
nwéce thai dwgce xi ly dat dwdi 50 mg/l. Tai day, qua trinh loc cham ciia nwéc
udng, trén cat min (dwdi 1 mm ES), 1& mét dang loc sinh hoc khac duoc ap
dung rat hiéu qua déi véi nwéc dwoc x ly ¢é ham lwong dé duc thap (thi
nghiém cta Degremont tai La-Barre-de-Monts, Phap vao nam 1973). Thuat
ng® loc sinh hoc, dwgc st dung trong x& ly nwéce thai do thi, thuwdng bao
gdm céac quy trinh d&n dén viéc san xuét nwéc sau khi xi ly tuan tha cac
tiéu chuan xa thai théng thwdng. Theo Degremont [2], k¥ thuét loc sinh hoc
nay s dung sinh khéi cé ndng dd 16n hon bun hoat tinh va c¢é nhitng wu
diém sau:

- Tiét kiém trong khéng gian do loai bd giai doan lam sach nuwéc bang bé
I&ng thtr c&p. Dong thoi, kidm soat cac tac dong cé hai (mui va am thanh) va
tao ra cac cong trinh don vi cé gia tri v& mét kinh té.

- it c6 nguy co b ro ri, d& dang xt ly cac bién thé dong chay.

- Thich nghi d& dang vé&i sw thay déi lwu lwong va tai lwong 6 nhiém.

- Khéi déng lai nhanh, ngay ca sau khi dirng hoat déng vai thang.

- Xay dwng mé-dun va tw déng hoa dé dang.

pxy co thé duwoc thuc hién béng ,ca'ch hoa tan hodc s&r dung oxy tinh
khiét, hodc bang cach chuyén tryc tiép khdng khi vao 16 phan trng. Trong
trwérng hop chuyén tryce tiép, huwdng dong chay twong (ng ctia khdng khi va
nwéc dac biét quan trong. Viéc thwe hanh loc nwéc udng 1a minh chivng clia
thi nghiém dong chay véi ludng khong khi ngwoc dong trong 16 phan Gng.
Ky thuat nay dan dén sy cham lai va sw két tu clia cac hat khong khi duoc
Cé:lp vao, do do hinh‘thénh cac tui khl',trong khoi hat. Bay la hién twong lién
két khdng khi bao gom céc nhwoc diém sau:

- Tang ton that ban dau dan dén gidm lwu lwong nwéc can thiét dwoc
X ly.

- Viéc cap khi lién tuc khéng hoan toan do nhu cau sinh hoc ma 1a vi co
hoc va ché dd thly luc. Pai luc viec bom khéng khi qua mirc ndy sé gay ra
nhiéu loan trong qua trinh x& ly.

Ky thuat s dung b loc sinh hoc c6 dong chay lén (Biofor) dwoc lwa
chon nhw 1& mét trong nhirng gidi phap nham khac phuc nhwoc diém trén.
Qua trinh x& ly dién ra cung véi téc dd tang trwdng thap cla vi khuén nitrat
héa, han ché dang ké tic nghén va do do, gidam nguy co gay lién két khong
khi.

Hinh 1. C4u tao bé Biofor [3]
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2. Gi&i thiéu vé Biofor
a) Céu tao cta Biofor

Biofor (Biological Filtration Oxygenated reactor) hay con
goi la 16 phan (rng oxy hda loc sinh hoc, 1a b6 loc sinh hoc co
dong chay Ién, trong dé khéng khi va nwédc xt ly dwgc bom
qua mot mang lwdi cac bd khuéch tan bong béng min, goi
la Oxazur. Biolite la méi trwong loc, cac hat va mat do cla
chung dwoc chon tuy tirng trng dung. [1]

Day la mét hé thdng loc sinh hoc hiéu khi véi dong nuéc
va khéng khi (Hinh 1). Viéc cap oxy duoc thwe hién bing
cach dwa khong khi tiép xtic ddng thdi véi nudec.

Co6ng nghé x& ly dwoc thiét 1ap nhw sau (hinh 2):

- (1) Khoang phan (rng thwéng dwoc lam béng bé tong,
hoat déng song song (hodc c6 thé 1a hai khoang néi tiép,
trong trwong hop loai bd két hop 6 nhidm carbon véi nitrat
hoa).

- (2) Bon vi phan phéi nwdc can xi ly.

- (3) Hé diéu khién truy cap vao cac van tw dong va hé
théng duwong bng, day bé loc, cong,...

- (4) Khu virc danh cho may bom r&ra ngwoc.

- (5) Khu vyc danh cho may thdi khi va may nén khi da
dang.

- (6) Bé chtra nwéc dwoc xir ly dé phuc vu cho qua trinh
suc rtra.

- (7) B& chira dé thu hdi nwéc riva, cé bom thoat nwéce.
b) Van hanh

Nudc thai can xi ly vao lién tuc dwéi day bé loc Biofor
va dwoc phan phdi trén toan bd dién tich loc béi cac dau loc
qat dwéi day bé. Sau d6, nwéc di qua I&p vat liéu loc Biolite.
O day, cac thanh phan cén lo Irng cé trong nwéc thai dwoc
gitr lai. Cac chat 6 nhiém géc carbon va nito dwoc loai bé béi
ndng dd sinh khéi bam dinh cao ma né git lai trén I&p vat
ligu tiép xdc trong subt qua trinh loc.

Trong céc kiéu clia qua trinh x&o tron (dé xd& ly BOD va
Nitrate hoa), khong khi dwoc dwa vao phia duéi thap hon
cac dau phan phéi khi ctia bé loc Biofor. Viéc thiét ké dong

nuwéc thadi tr duwdi 1én gitp han ché
phat sinh mui vi nwéc thu dwoc sau
khi xtr ly & trén bé mat bé loc.

Qua trinh Biofor dwgc s dung
chi yéu dé xr ly BOD, TSS va 6
nhiém ammonia trong x& ly bac 2 va
bac cao. Nwéc thai dau ra duoc xt ly
béng co6ng trinh Biofor thich hop véi
tiéu chuan chét lwgng cao cho véi cac
chi tiéu nho qua trinh loc voi vat liéu
Biolite.

Do hé théng Biofor dwoc thiét ké
dé& xt ly & cac tai trong hitu co cao
hon cac hé théng théng thwong, cac
hang muc c6 thé thich (rng v&i van tbc
loc cao hon. Hé théng Biofor cho phép
x@ Iy cac chét & nhiém hoa tan va tach
can lo Itrng trong mot bé phan (ng tich
hop, vi vay bé lang sinh hoc phia sau
Ia khdng can thiét. Hé théng didu khién
béng PLC sé ty dong héa cong tac van
hanh cla qua trinh loc. [5].

Diém ndi bat cta qua trinh:

- Thich nghi dé& dang vé&i sw thay
déi lwu lwong va tai lwong 6 nhiém.

- Giai phap tét cho nhitng noi khéng gian bi han ché.

- Khéng phat sinh mui hoi.

- Cac hang muc xay dung cho phép dé dang mé rong
nha may trong twong lai.

- Khong can bé I&ng the cap.

Biofor thwérng dwoc str dung sau quéa trinh l&dng hodc
tuyén ndi, cac bwéc nay co thé dwoc bt dau bang qua trinh
keo tu. K&t quad dwa ra sau khi trng dung céng nghé Biofor
tai La Bare de Monts (1973) va Nottre Dame de Gravenchon
(1980). [2]

- Khir BOD; trong nwéc thai cé ndng dd dwéi 300mg/l.

- Kh&r ham lwgng SS trong nwéc thai c6 ndng do dudi
150 mg/l.

- Loai bd amoniac béng cach oxy héa thanh nitrat.

- Khi nitrat héa nwé'c ma khong can thém chu trinh cip
khi.

c) San pham bun duw

San pham bun dw thp hon so véi ham lwong thap cla
bun hoat tinh. Thoi gian lwu nwéc ngén hon.

Nu6c rira, trong d6 c6 ndng do SS ndm trong khoang tir
2-3 g/l, sé dwoc dwa tré vé giai doan tién x(r ly néu trong nha
may c6 thiét bi I&ng ho&c tuyén ndi, hodc sé dwoc xtr Iy riéng
béng cach l&ng hodc tuyén ndi trwdc khi xa ra méi trudng.
d) Két qua

- Chu trinh cp khi — Kha nang oxy héa — Nang lwong
tiéu thu

Lwu lwong cép khi cé thé thay ddi, phu thudc vao didu
kién x( ly, trong khoang tr 4-15 Nm®m?cho méi khu vuc
phan (rng trong méi gi&. Vi hiéu suét truy&n oxy trong cac
diéu kién xtr ly thuc té dat khodng 20%, kha n&ng oxy hoa
c6 thé thay dbi tir 0.3 dén 0.9 kg O,/m?.h. Dién n&ng tiéu thu
clia qua trinh oxy hda cé thé xubng t&i 0.75 kWh dbi véi mai
kg BOD; bi khir (& ché dd du tai). Nang lwong dién tiéu thy
cho viéc thau rtra dinh ki (cAp khong khi va nwéc) phai dwoc
thém vao la khodng 0.1 KWh cho méi kg BODs dworc x ly.
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- Khtr SS

Quy trinh xt ly clGa Biofor phu thudc vao 1 sé cac yéu t6:
Tai trong thiy lwc va ndng d6 SS ¢o trong nwéc. Trong Xt
ly nwéc thai do thi, hieu quad khr SS v&i ham Iwong trong
khoang 100 mg/l, thay ddi trong khoang tlr 70-85% v&i van
téc khiv tiv 2 dén 6 m/h.

- Khir BODs

Khoéng gidng nhw SS, viéc loai bd BODs it bi anh huéng
b&i kich thwéc cla vat liéu loc. Bbi véi ndng dd nwdc thai
trung binh cutia d6 thi, thi tai trong BOD5 duoc st dung la tir 2
dén 6kg BODs/m®.ngay, trong d6 hiéu qua loai bd BODs thay
dbi trong khoang tr 75% dén 85% (Hinh 3).

- Oxy hoéa amoniac thanh nitrat

Trong nwéc thai do thi, sau khi loai bé 6 nh,iém carbon, co
thé nitrat hda 1 kg N-NH, /m®.ngay & 20°C. O 12°C, con sb
nay chila 0,45 kg N-NH,/m3.ngay (Hinh 4).

3. Kha ning ap dung hé théng Biofor tai Viét Nam

Ky thuat loc sinh hoc c6 dong chay I1&n cho thay tbc d6
céc vat chat hiru co bi hao mon khong dbi khi d6 day mang
sinh hoc l1am gi&i han oxy & ca nhitng I&p mang sau nhét.
DBdng théi, trong mang hiéu khi, qua trinh ting trwéng vi sinh
bam dinh c6 mirc d6 hoat dong cu thé cao hon so véi trong
mai trwdng lo Itrng.

Do hé théng Biofor dugc thiét ké dé& xtr ly & cac tai trong
hi*u co cao hon cac hé théng théng thwéng, cac hang muc
c6 thé thich (rng véi van tbc loc cao hon. Hé théng Biofor
ciing cho phép xt Iy cac chat 6 nhidm hoa tan va tach cén lo
Itrng trong moét bé phén &ng tich hop. Do dé khéng can thiét
phai xay dwng bé lang sinh hoc phia sau, qua d6 tiét kiem
dwoc khdng gian va chi phi.

Viéc x ly nwéc thadi (bao gdbm cd nwéc thai sinh hoat
va nwéce thai cong nghiép) dang 13 mot trong nhivng van dé
dwoc dac biét quan tdm va dwgc xem la mét trong nhirng
thach thirc I&n dbi véi cac d6 thi tai cac qudc gia dang phat
trién, trong d6 c6 Viét Nam.

Véi cac wu diém cia minh cho cac déc thu cta do thi
nhu tiét kiém khéng gian, khong phat sinh mui héi, dé dang
mé& rong, hé thdng Biofor c6 nhiéu loi thé khi trién khai ap
dung tai Viét Nam. Hién nay, da cé mot sb hé thdng xi ly
nwéc thai theo cong nghé loc sinh hoc dwoc xay dwng tai
Viét Nam nhw Nha may xt li nwéce thai tai Khu cdng nghiép
VSIP Quang Ngai, nha may x& ly nwéc thai & Da Lat... Bén
canh d6, d& c6 nhiéu hé théng xr Iy nwéc thai quy mé nhé
(10-20m?® /ngay dém) theo cong nghé Biofor dwoc lap dat
cho cac doanh nghiép.

4. Két luan

Dwa trén cac phan tich vé ly thuyét va thwc nghiém, bai
bao da tdng hop lai cac két qua chirng minh cho viéc trng
dung Biofor c6 th& dem lai hiéu qua cao trong qua trinh x
ly nwée thai do thi va cong nghiép. Viéc lwa chon cong trinh
xt ly loc sinh hoc néi chung va bé Biofor néi riéng l1a mot
khau quan trong trong qua trinh thiét ké tram x ly nwéc thai
tai Viét Nam, cé tac dong truc tiép dén hiéu qua kinh té kj
thuat cho cong trinh, chinh vi vay can c6 nhirng nghién ctu
thwe nghiém sau hon dé giup cho viéc trng dung Biofor dat
dwoc hiéu qua x ly t6i wu. Day ciing la ndi dung ma tac gia
sé& nghién clru va trinh bay trong nhirng bai bao tiép theo./.
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Danh gia hiéu qua xurly nuéc thai sinh hoat
bang mo hinh aeroten két hop lang va xac dinh
toc do 6-xi héa riéng & ché do loai bo cac chat hiiu co

Evaluation of the efficiency of wastewater treatment by aero model. combination
and determination of own-xi chemical speed in the removal of organic substances

Tom tat

Bai bao dé cap dén két qua nghién ciu hiéu qua xi ly chat

hitu co (COD) ctia nudc thai loang bang bin hoat tinh trong mé hinh
aeroten lang va tim ra thong sé d6ng hoc ( tdc dd 6-xi héa riéng) ciia
qua trinh xt ly. Thuc nghiém dugc tién hanh trén mo hinh aeroten
lang c6 thé tich viing phan iing 1a V,=4,15 (I), thé tich viing ling la
V,=1,6 (I). Nudc thai dung cho thuc nghiém la nuéc thai nhan tao 6
ndng d6 COD khac nhau 150mg/l va 441,3mg/1. Toc dé 6-xi héa riéng
dugc tim trén co sé phan ting theo mé véi COD giao déng tir 188 dén
111,69 mg0,/g. Luu lugng dau vao q=0.83 lit/h,thai gian tiép xicla
5h, thoi gian lang la 2h, ndng d9 oxi hoa tan DO = 2.0 mg/1. Két qua
nghién ciiu cho thay hiéu qua xi Iy theo COD la 150mg/1 véi kha nang
duy tri ndng dé bun la 1g/1. Téc d6 6-xi hoa riéng dugc tim ra la 188
mg0,/g. Nghién citu chiing t6 dugc kha nang loai bé chat hiiu co cao
cia b€ aeroten khi xi¥ Iy nudc thai c6 nong dé chat hitu co loang dac
trung cho nudc thai do thi Viét Nam.

Tir khéa: Nudc thdi, xit Iy sinh hoc, Aeroten, Oxi -hda, chdt hitu co

Abstract

The paper shows the results of organic matter treatment (COD) of activated
sludge effluent in the settling aero model and finds kinetic parameters
(specific oxidation rate) of the process. Experiments were carried out on
the aeroten-deposited model with the volume of the reaction zone being
V1=4.15 (1), and the volume of the settling zone being V2= 1.6 (1). There
are different COD concentrations of 150mg/I and 441.3 mg/I. The specific
oxidation rate found based on batch reaction with COD ranges from 188 to
111.69 mg02/g. Input flow q=0.83 lit/h, extension time is 5 hours, settling
time is 2 hours, dissolved oxygen concentration D0=2.0 mg/I. The research
results show that the COD treatment efficiency is 150mg/| with the ability
to maintain a sludge concentration of 1g/I. The specific oxidation rate was
found to be 188 mg02/g. The study demonstrates the high organic matter
removal capacity of the aeroten tank when treating wastewater with a
specific concentration of dilute organic matter typical for Vietnamese urban
wastewater.

Key words: Waste water, biological treatment, Aeroten, Oxidation, organic
matter
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M& dau

X ly nwéc thai sinh hoat badng md hinh Aeroten két
hop l&ng dwoc tién hanh bang hai thwc nghiém trén mé hinh
trong didu kién phong thi nghiém véi nwéc thai nhan tao.
Nuwarc thai (chat thai Idng) nhan tao cé thanh phan gidng nhw
chét thai sinh hoat tao dwoc pha ché bing pepton va cac héa
Chét khac nhw K2HPO43H20, CH3COON83H20, CaCI2
véi nuéc sach theo mot ty 1& nhat dinh.

I. M6 hinh va phwong phap thi nghiém
1.1. M6 hinh

M6 hinh aeroten - Idng béng thady tinh arcrilic c6 thé tich
viing phan trng la V1= 4,15(1), thé tich ving I&ng 1a VV2=1,6(1)

Thiét bj cAp khi nén cap khi qua hé théng phan phéi khi
vao bé aeroten c6 thiét bi didu chinh lwu lwong nham duy tri
ndng d6 oxi hoa tan trong bé khéng dudi 2.0 mg/l trong moi
trwdng hop.

Binh dung chét thai Idng c6 thiét bj diéu chinh lwu lweng.
1.2. Phwong phap thi nghiém

Céc thyc nghiém dwoc tién hanh trén mé hinh trong diéu
kién phong thi nghiém v&i nwéc thai nhan tao. Nwéc thai
(chét thai 1dng) nhan tao c6 thanh phan giébng nhu chét thai
sinh hoat tao dwoc pha ché béng pepton va cac héa chét
khac nhu K,HPO,.3H,0, CHsCOONa.3H,0, CaCl,... voi
nwéc sach theo mét ty 1& nhat dinh. Thwe nghiém dwoc thuc
hién gdm 2 phan. Phan 1 dwoc tién hanh trén mé hinh véi
dong lién tuc nhdm xac dinh kha nang xt ly chét thai Idng
clia bé phan (rng cé st dung ché phdm. Phan 2 thi nghiém
dwoc thuc hién theo mé véi ndng d6 nwéc thai khac nhau
nh&m xac dinh cac hé sb thwc nghiém. Céc chi sb phan tich
chinh la COD (phwong phap Perman ganat) va DO (phwong
phap chuén d9), SS déu duoc phan tich theo phwong phap
chuan.

a) Thwe nghiém 1: Tién hanh trén bé aroten két hop lang
v&i nwéc thai dau vao chay lién tuc. Ché do van hanh dwoc
thwc hién dudi sw thay ddi vé néng do bun khac nhau véi
thoi gian tiép xuc 1a 5h, thoi gian I&ng 1a 2h.

Nwée thai nhan tao dwgec pha vao binh dinh lwgng véi
g=0.83 lit/h vao bé phan &ng aeroten-lang cé hé théng suc
khi. Ché phdm sinh hoc (tlr d& tai NCKH cap bo, Nghién
cu ché tao nha vé sinh di dong thé hé mai - 2009 BXD)
dwoc dwa vao véi lidu lwgng 1a 10g ndng d6 vi khuan 1& 107
CFU/g. Liéu lwgng duoc tinh toan dé& cho sé vi khuén trong
01 lit thé tich bé phan trng twong dwong véi khodng 2 - 2,5g
bun hoat tinh trong aeroten truyén théng. Sau khi x ly véi
thi gian 14 5h nwéc thai sé qua bé I1ang. Tai day bun dwoc
tach ra lang xuéng va quay lai bé& phan tng. Nwéc sach chay
ra ngoai theo hé théng thoat nwéc.

b) Thyc nghiém 2: Thi nghiém aeroten mé dwoc tién
hanh trong bé bun hoat tinh sinh ra trén co s& ché pham sinh
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hoc nghién ctvu v&i ndng dd chat ban trong nwéc thai khac
nhau, nwéc thai dau vao duwgc méd phéng véi 2 ndng do COD
khac nhau 150mg/l va 441,3 mg/l twong dwong v&i mac do
6 nhiém trung binh, dam dac cua nwéc thai sinh hoat. D6
véi tirng thi nghiém, nwéc thadi mé phéng dwoc cho vao bé
aeroten chay & ché d6 lién tuc (continuos) trong vong 1 tuan
d& sinh khéi thich trng v&i diéu kién ndng d6 méi sau d6 dwa
vao thi nghiém theo mé. Cac chi sb phan tich (COD va SS)
dwoc thuwe hién sau 0,5h cho dén khi ndng dd nwéc xi Iy n
dinh. K&t qua phan tich s& cung cap cho ching ta qui luat
doéng hoc xt ly chét hivu co.

Tai phong thi nghiém hoa nwéc vi sinh trwdng Bai hoc
Kién Truc Ha Noi:

Hoa chét, thiét bi phan tich thi nghiém

Hoéa chét pha ché: Héa chét phan tich:

Pepton KMnO,

K,HPO,4.3H,0 Axit oxalic

CH;COONa.3H,0 H,S0O, dam dac

CaCI2

Dung cu va thiét bi phan tich

Bép dién, t0 sdy

Binh tam giac 100ml, 250ml

Buret

Pipette 1ml, 2ml, 5ml, 1000ml

Can dién t&r, coc thuy tinh, thia, lo thay tinh dwng héa
chét va gidy loc.
lll. Két qua va ban luan

Théi gian mé hinh hoat déng & ché do lién tuc gan 1
thang. Két qua phan tich dwoc trinh bay trong bang 2.

prenten | vao | | 0 | s | E9

1 2 3 4 5 6
10/10/2018 57.6 9.6 5 0.4 83.33
11/10/2018 112 9.6 5 0.4 91.43
12/10/2018 | 134.4 9.6 5 0.6 92.86
21/10/2018 | 161.6 8 5 0.7 95.05
24/10/2018 | 125.5 9.6 5 0.7 92.35
26/10/2018 | 105.6 1.2 5 0.7 89.39
27/10/2018 | 131.2 22.4 5 0.6 82.93
31/10/2018 | 147.4 19.2 5 0.6 86.97

Két qua nghién clru cho thay voi thoi gian xt ly 1a 5h hé
bun hoat tinh trén co s& ché phém phéan lap dwoc cho hiéu
qua x( ly cao. Hiéu sudt x& ly giao dong tir 82,93% dén
95,05%. Nwéc thai ddu vao cé ndng d6 COD dao dong tir
57.6 dén 161.6. Ndng dd bun dao déng trong khoang 0,4-0,6
g/l chirng té néng lwc 6 xi hoa chét hivu co rat cao cua sinh
khéi. Bun c6 mau nau nhat, dé lang, chi sé bun giao dong t
60-90 ml/g buin khd. Nudc xt ly ra khdi bé& aeroten trong c6
ndng dd chét lo Irng nhd SS=20-30 mg/s, ham lwong chét
hitu co thdp COD =9,6-19,2mg/!.

Thi nghiém Aeroten mé vé&i cac ndng dd COD khac nhau:

Thwe nghiém vé&i 2 loai nwdc thai cd ndng dd chét hivu
co trung binh va dam dac véi chi sé COD dau vao lan lwot 1a
150mg/l, 441,3mg/l. Két qua thwc nghiém véi aeroten mé xi
ly nwée thdi cé ndng d6 chat hiru co trung binh (COD=150
mg/l) dwoc trinh bay trong bang 3, v&i nwéc thai cé ndng
dd chét hiru co dam dac 441,3 mg/l trong bang 4. Quang
thoi gian 14y mau phan tich 12 0,5 h. Ndng d6 bun hoat tinh
lam viéc ctia bé dwoc do theo phwong phap chuén. Téc do
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ly theo thé tich tirc 14 1 m® thé tich phan (ng trong mét don
vi thoi gian (ngay) c6 kha nang x& Iy dwoc bao nhiéu khéi
lwong COD (kg). Goi kha nang x( ly theo thé tich 1a OM, két
qua tinh toan c6 dwgc OM= 0,963kg COD/m®.ngd.

coD, | cob p= 00— CO0,
0 thy [a@n]| ta E(%
(mg) ra (mg) ( ) (g ) ( °)
(mgO, /g.h)
1 2 3 4 5 6
4413 3056 | 0.5 | 2.43 111.69 30.75
- 251.2 1 2.43 78.23 43.08
- 2256 | 1.5 | 243 59.18 48.88
- 224 2 2.43 44.71 49.24
- 2112 | 25 | 243 37.88 52.14
x& ly riéng (p) cta bun hoat tinh dwoc tinh bang lwong chat - | 2128 | 3 243 31.34 51.78
hiru co (g COD) trén mét don vi khéi lweng bun hoat tinh (g) - 1712 | 35 | 2.43 31.76 61.21
trong motzdcy'n Vi .thO’I glanﬁcur)g c}ucyc tinh ’toan c':ho‘ tu’ng’ th’l } 158.4 4 243 29.10 6411
nghiém dé xac dinh cac hé so déng hoc cta qua trinh xtr ly
sinh hoc. - 160 45 | 243 25.72 63.74
- 107.2 5 243 27.50 75.71
- 107.2 | 55 | 243 25.00 75.71
co co COD, -COD - 83.2 6 2.43 24.56 81.15
Do D p= =
t(h) | a(g/l ta E(% - 81.6 6.5 | 243 22.77 81.51
(mg) ra (mg) ( ) (g ) ( 0)
(mg O,/g.h) - 52.8 7 2.43 22.84 88.04
1 2 3 4 5 6 - 51.2 75 | 243 21.40 88.40
150 56 0.5 1 188.00 62.67 ; . . P L
- Keét qué thwe nghiém cho thay véi ndng do bun hoat
: 56 1 1 94.00 62.67 tinh a=2,43g/l, ndng d6 COD d4u vao 441,3mg/l, thi sau 6h
- 544 | 15 1 63.73 63.73 hiéu suét xt ly mé&i dat trén 80%, néng d6 COD trong nwéc
i 54.4 2 1 47.80 63.73 XL:v I;:/ la ?3,2m9/l. Kéo d?i. tth’i giap X ly trlém 1,? h hiéu suét
xt ly chi dat dén 88% v&i nong dd COD dau ra la 51mg/l. Sw
i 544 [25 | 1 38.24 63.73 |  thay ddi ndng d6 COD trong bé aeroten mé theo thdi gian
- 27.2 3 1 40.93 81.87 | dwoc bidu di&n theo dd thi tai hinh 7. Téc dd xtr ly riéng (p)
_ 96 35 1 40.11 93.60 dU’O’C ;unhAtoan theo thCX)’I g‘ian XU ly va thé hlén trong béng 5
Co thé thay (p) thay doi ttr 111,69 mgO,/g bun hoat tinh tai
- nz2 | 4 | 1 34.70 92.53 | thoi didm 0,5 h dé&n 24,56mg O,/g bl hoat tinh tai thoi didm
- 9.6 4.5 1 31.20 93.60 6h. Quan hé gitra COD clia nwéc sau x@ ly va téc do xi ly
- 12 | s 1 2776 9253 | riéng dwoc biéu dién bang do thi hinh 8.
_ 12 | 55 y 25 24 9253 - Trqng thuc te c6 thé Iéy‘ théng §6 P ='27,£:>mg QOD/Q
bun hoat tinh lam gia tri trung binh dé tinh toan céng trinh x&
- 9.6 6 1 23.40 93.60 | 1y sinh hoc cho thei gian xt Iy 1a 5h hodc gia tri p = 24,56mg

- Két qua thuc nghiém cho thay v&i ndng dd bun hoat
tinh a=1g/l, nébng d6 COD d&u vao khoang 150mg/l, thi sau
3,5h da cho hiéu suét x& ly dat trén 90%, ndng d6 COD trong
nwéc xi ly 1a 9,6 mg/l. Viéc xt ly tiép khong lam tang chét
lwgng nwéc xi ly, ndng dd COD trong nuéc thai qua xd ly
giao dong trong khoang 9,6 va 11,2 mg/l dwoc gidi thich do
sai sb thi nghiém. Sw thay d6i ndng d6 COD trong bé aeroten
mé theo thoi gian dwoc biéu dién theo dd thj tai hinh 5. Téc
do xt ly riéng (p) dwoc tinh toan theo thdi gian x ly va thé
hién trong bang 3. C6 thé thay (p) thay déi tir 188 mg O,/g
bun hoat tinh tai th&i didm 0,5 h dén 40,11mg O,/g bun hoat
tinh tai thdi diém 3,5h. Quan hé gitra COD clia nwéc sau xt
ly va téc do xtr ly riéng dwoc bidu dién bang db thi hinh 6

- Trong thuc t& co thé lay thong sb p = 40mg COD/g
bun hoat tinh 1am gié tri trung binh dé tinh toan cong trinh x0r
ly sinh hoc hodc cé thé don gian hon tinh theo nang luc xd

COD/g bun hoat tinh cho 6h x& ly déi véi truéng hop nwédc
thai dam d&c. Viéc gia tang hiéu suét x&r ly déi véi nwéc
thai sinh hoat dam dac sé lam thé tich aeroten ting dang
ké. Trong thuc té dbi véi viéc thiét ké ché tao bé phan tng
sinh hoc cho nha vé sinh di déng thé hé méi cho nwdc thai
dam déc thi thoi gian suc khi co thé 1én dén 8-10 h d& dam
bdo nbéng dd COD gidm dudi 50mg/l. Két qua tinh toan
c6 dwoc nang lwc xtr ly theo thé tich déi v&i 7,5h x ly la
OM= 1,873kg COD/m®.ngd dé dat dwoc hiéu suat xt Iy gan
90%.

Il. Két luan
Két qua nghién ctu cho thay:
+ Hiéu qua x& ly chat hiru co' clia hé bun hoat tinh trén

co s& cac chiing vi sinh Iwa chon 1a rat I&n. Hé thdng c6 kha
nang thich nghi v&i ndng dé chat hiru co trong nguon nwéec.
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Hinh 5. Su thay ddi nong dé COD trong bé aeroten
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Hinh 7. Su thay ddi nong dd COD trong bé aeroten
theo thgi gian

Nbéng dé chét hivu co' cang Ién thi néng dén bun cling cang
Ion.

+ Hé théng bun hoat tinh trén c6 kha ndng x& Iy hiéu
qué nuwéc thai sinh hoat c6 néng dd nhi&m ban trung binh va
dam déc véi thoi gian xtr ly tr 3-5 tiéng ddng hd. Hiéu qua
xtr ly dat trén 90%.

+  Thwc nghiém cho thay v&i nhitng sw cb dét ngot xay
ra day néng do COD dau va cao hon gép d6i, gap ba lan
nuwéc thai sinh hoat binh thwdng, véi khoang thdi gian xi
ly gap 1,5 dén 2 1an thi hé thdng van c6 thé x& ly dat tidu
chuan ngudn loai 2 (c6 thé loai 1theo TCVN 5945 - 2005) d6
ra séng ngoi dam bao vé sinh madi trdng.

«  Téc dd x ly riéng (p) clia hé bun hoat tinh giam di
tr (p) =188 mgO,/g bun Hoat tinh khi ndng d6 chét hivu co
tir 150 - 441,3 mgCOD/I xudng (p) =111,69 mgO,/g bun hoat
tinh, chirng t6 sw kim ham téc do x& ly do ndng do chét
nén. Diéu nay phu hop véi ly thuyét 18n men theo Mikhailic -
Mentin./.

Hinh 6. Quan hé giira toc do xir ly riéng (p) cta sinh
kho6i bun hoat tinh véi nong do chat hiru co dau ra
coD,,

Hinh 8. Quan hé giira toc do xir ly riéng (p) ctuia sinh
khoi bun hoat tinh véi nong do chat hiru co dau ra
CoD,,

1
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Lé cong b quyét dinh cong nhan Hoi
dong truang va Chu tich HGi dong
truong Pai hoc Kién tric Ha Noi nhiém
ky 2022 - 2027

Ngay 26/4/2022 tai Trwéng Pai hoc Kién tric Ha Noi,
B6 Xay dung da cong bdé Quyét dinh cong nhan Héi déng
Trwéorng va Quyét dinh céng nhan Chi tich Hoi déng Trwong
nhiém ky 2022- 2027. Bdng chi Nguyén Van Sinh - Uy vién
Ban Can sy Dang, Thi trudng Bo Xay dwng dén dw va phat
biéu tai budi L&.

Tham dw budi L& cé ba Nguy&n Thi Thanh Hing - Phé
Vu trwdng, Vu To chirc can bo, Bo Xay dwng; 6ng Bao Viét
Dilng - Vu trwdng Vy Tai chinh Ké& hoach, Bo Xay dwng;
ddng chi Nguyén Quéc Hung - Phé trwéng phong An ninh
chinh tri ngi bé PA03 Cong an Thanh phé Ha Noi.

V& phia Trwong Pai hoc Kién tric Ha Noéi c6 PGS.
TS.KTS. L& Quén - Bi thw Bang uy, Hiéu trwdng Nha trwedng;
PGS.TS.KTS. Pham Trong Thuat - Phé Bi thw Bang uy, Chu
tich Hoi ddng Trwdng. Dy budi L& con co dai dién cac thay
c6 trong Bang uy, Ban Giam hiéu, Hoi ddng Trwéng; dai dién
lanh dao cac Khoa, Phong ban chirc nang cung dai dién can
bg, vién chirc, gidng vién, sinh vién trong toan Trwdng.

Tai budi L&, ba Nguyén Thj Thanh Hang - Phé Vu truéng,
Vu T4 chirc can bd, B Xay dwng da cong bd cac Quyét dinh:

- Quyét dinh sb 285/QD-BXD ngay 06/4/2022 vé viéc
c6ng nhan Hoi ddng Trwong, Truwdng Dai hoc Kién tric Ha
N&i nhiém ky 2022 - 2027 (gdm 17 thanh vién);

- Quyét dinh sb 286/QD-BXD ngay 06/4/2022 vé viéc
c6éng nhan Cha tich Hoi ddng Trwédrng, Trweng Pai hoc Kién
trac Ha Noi nhiém ky 2022 - 2027 dbi v&i dng Pham Trong
Thuat - PGS.TS.KTS, Phé Bi thw Bang uy, Cha tich Hai ddng
Trwdng nhiém ky 2017 - 2022.

Viéc thanh lap Hoi ddng tredng nay dwoc thue hién theo
Luat 34/2018/QH14 va Luat stra dbi, bd sung mot sb diéu
cla Luat Gido duc Pai hoc.

Hoi ddng Trwong, Trweng Pai hoc Kién trac Ha Noi 1a
t& chirc quan tri, dai dién quyén s& hiru ctia Nha trwdng,
c6 quyén quyét nghi cac van d& mang tinh chién lwoc,
quan trong lién quan t&i cac hoat dong va sy phat trién cta
Trudng. Viéc thanh 1ap Hoi ddng Trwdng va phé chuan Ch
tich Hoi ddng Trweng danh dau buéc tién cla Trwdng Dai
hoc Kién tric Ha Nai trong viéc dbi méi hé théng co chu tb
chtre, bd may lanh dao nhdm nang cao chét lwong, hiéu qua
hoat dong.

Phat biéu tai budi L&, ddng chi Nguy&n Van Sinh - Uy vién
Ban Can sy Bang, Th trwdng B6 Xay dwng hoan nghénh
va biéu dwong thanh tich cta tap thé lanh dao, can bd, vién
chtrc, hoc vién, sinh vién, cta Trwdng Dai hoc Kién trac Ha
N6i vé nhitng cb gang va déng gop cltia Nha trueng trong sw
nghiép ddo tao ngudn nhan lwc chét lwgng cao cho nganh
Xay dwng va cho dat nwéc. Dat dwoc nhivng thanh tich do,
ngoai sw c6 gang nd lwc clia Thay va tro Nha trudng, con
c6 sy hé tro, giup d& ctia B Xay dwng, cac co quan Trung
wong va dia phwong, si hgp tac gitra Nha treong véi cac
co quan, dbi tac; cac co s& dao tao trong nuéc, khu vc va
thé gioi.

D& 1am tbt nhiém vu cia Nha trwéng, nhat 13 trong bi
canh hoi nhap Québc t&, mét trong nhitng gidi phap quan
trong d6 la phat trién ngudn nhan lyc chét lwong cao, phat
trién khoa hoc cong nghé. Viéc dao tao ngudn nhan lyc cd
chét lwong trong thoi ky hdi nhap Quéc té, doi hdi déi ngd

Thay va trd Nha trwdng phai thue sy ¢ gang, vwot qua moi
khé khan va thir thach trong thoi gian t&i.

The trwdng Nguyén Van Sinh tin twédng Nha truong sé
¢6 nhitng bwéc phat trién maéi to I6n hon trong thei gian toi,
tap thé Nha treong ludn doan két, sang tao, chi dong di dau
trong viéc dbi m&i va phat trién Nha truong.

Phat biéu nhan trong trach m¢i, PGS.TS.KTS. Pham
Trong Thuat - Chu tich Hoi dé“)ng Trwdng nhiém ky 2022 -
2027 bay td I&i cdm on dén lanh dao Bd Xay duwng, Ban
Giam hiéu Nha trwvong, cac can bg, giang vién Trwong Dai
hoc Kién tric Ha Noi da tin twéng tin nhiém va Gng ho. Thay
mat cac thanh vién Ho6i dong Truwdng, PGS.TS.KTS. Pham
Trong Thuat khéng dinh sé& nd lwc thuc hién tét trong trach
dwoc giao, ddng thoi phat huy cao do tinh than doan két,
nhét tri trong Trwdng dé thwe hién thdng loi cac muc tiéu
cta Nha trwdng da dé ra, déng gop tich cwe hon niva vao
s nghiép dao tao nhan lyc, bdi dwéng can bd phuc vu cho
nganh Xay dung, dwa Trwong Dai hoc Kién tric Ha Noi tré
thanh mét Trwdng uy tin sanh ngang tdm khu vuc va trén
Thé gioi.

Thay mat BPang uy, Ban Giam hiéu, PGS.TS.KTS. Lé
Quan - Bi thv Bang uy, Hiéu trwdng Nha trwdng gt I&i chic
mirng dén c& nhan Cha tich H6i ddng Trwerng Pham Trong
Thuat cling nhw tap thé Hoi ddng Trudng. Hiéu trudng Lé
Quan bay té hy vong trong thoi gian téi, Hoi déng Truwong
sé phdi hop cuing tap th&d Ban Giam Hiéu cling cac can bd,
giang vién Nha trwong quyét tam dwa Trwdng Dai hoc Kién
trac Ha Noi ngay cang phat trién.

Khai mac trién 1am Kién tric - Ndi that
duong dai V.ICON

Ngay 26/3/2022, tai TAng 1 Toa nha Interior, Trwdng Dai
hoc Kién tric Ha Noi da dién ra 1& khai mac Trién 1am Kién
tric - Noi that dwong dai V.ICON do Khoa Néi that Trweng
Dai hoc Kién tric Ha N6i phdi hop cling Chi héi Kién trac -
N&i that trwc thudc Hoi Kién tric sw Viet Nam t6 chire. Trién
Iam hwéng téi ky niém ngay Kién tric Viét Nam 27/4 va ky
niém ngay thanh lap Khoa Néi that Trudng Dai hoc Kién tric
Ha Noi.

T&i dw 1& khai mac c6 sw hién dién cla dai dién cac ban
nganh, td chirc: Bo xay dwng; Vu Khoa hoc céng nghé - B6
xay dwng; Hoi Kién truc sw Viét Nam; Ban Giam hiéu Truwdng
Pai Hoc Kién tric Ha Noi; Lanh dao cac Khoa: Kién trac,
Khoa Thiét k& My thuat, Vién hop tac quéc té. Pai dién cac
doan thé don vi trwc thudc Trweng: Poan thanh nién, Vién
Kién truc nhiét doi; Dai dién cac doanh nghiép, nha tai tro,
céac Kién truc sw, Nha thiét ké, cac thay cd, cac em sinh vién
va déng dao khach moi quan tam toi sy kién.

Trién 1am quy tu nhirng tac pham kién tric noi that cla
nhirng Kién trac sw, Nha thiét k& hang diu ctia Chi hoi Kién
tric Noi that va Khoa Nai that, duwgc ban td chirc tuyén chon
k§ luéng, mang dén nhirng triét Iy thiét k& méi mé, sang tao
xrng dang 1a dai dién “Icon” cla kién tric ndi that dwong dai.
Bén canh d6 cac gian trién 1am gidi thiéu san pham tir cac
doanh nghiép, nhan hang ndi that uy tin gitp cho khach tham
quan trién 1am va dac biét 1a sinh vién cé cai nhin thuc tién vé
hoat dong nghé nghiép nai that. Trién 1am la dong lwc dé cac
nha thiét k& cung chung tay xay dwng mét phong céach Kién
trac, Noi that Viet Nam duwong dai.

Phat biéu khai mac trién 1am, PGS.TS.KTS L& Quan -
Hiéu trwdng Trwdng Pai hoc Kién Trac Ha Noi bay té: “Trong
khi dau xuan, Trweng Dai hoc Kién trdc rat vui mirng khi té
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chtrc Trién 1am Kién trdc - Noi that dwong dai. Pay la mot
trong nhitng hoat déng mé& dau, khéi déng cho chudi cac
hoat déng trong nam 2022 ctia Nha truwdng - M6t nam danh
d4u sw buwédc qua, phuc hdi sau dich bénh. Trién 1am thé hién
mot strc sdng bat 1én qua nhitng khé khan. Hy vong trong
ndm t&i, nganh noi that néi riéng va sinh vién néi chung ciing
s& co 1 strc sbng mai trong bdi canh phét trién cla nganh
ndi that nhw hién nay.”

Chia sé vé& trién 1am, PGS.TS.KTS Vi Héng Cuong,
Trwdng Khoa Noi that Pai hoc Kién tric Ha Néi, Cha tich
Chi hdi Kién truc Noi that cho biét: “Trién 1am Trién 1am Kién
trac - Noi that dwong dai (V.ICON) gi&i thiéu cac tac phdm
ctia chinh cac thanh vién trong Chi hoi Noi that va gidng vién
truerng Pai hoc Kién tric Ha N&i da thwe hién trong subt 2
na&m dich bénh kho khan vira qua. Tri&n 1am khéng chi mang
téi cai nhin thwc tién cho khach tham quan va sinh vién
trwong Dai hoc Kién trdc Ha Noi ma con 1a mot sw kién giao
lwu két ndi gitra cac hoat dao tao véi thue tién nghé nghiép;
Gitra gidng vién v&i ngudi lam nghé; Gitra cac nha cung trng
v&i nha thiét ké; Gitva chuyén gia va cac em sinh vién.”

Thong tin bén 1& Trién lam:

- Chubi su kién Talk show:

1. Talkshow “Hoc gi tiv truyén théng?” - Dién gid KTS. Lé
Thanh Vinh

2. Talkshow “Séng!” - Dién gid HS. Lé Thiét Cuvong &
NDK. Binh Céng bat

3. Talkshow “Chuyén nghé noi that” - Dién gia KTS. Béng
Minh Hau & KTS. Nguyén Vé&n Sinh

Trueng Pai hoc Kién tric Ha Noi hudng
'ng Ky niém 72 nam ngay Kién tric Viét
Nam

Sang 27/04/2022, tai Trwéng Pai hoc Kién tric Ha Noi da
di&n ra chudi sy kién chao mirng Ky niém 74 nam Ngay Kién
trac Viét Nam (27/4/1948 - 27/4/2022).

Chuwong trinh ¢6 sw tham dw ctia: Ong Vi Quéc Phuong -
Phé Cha tich Huyén Tién Yén - Bc Giang; 6ng Nguyé&n Bic
Duong - Phé Téng Giam déc Cong ty Joton, Giam déc Chi
nhanh Ha Néi; 6ng Lwu Minh Soi - Tdng Giam déc Céng ty
CP Blue Crystals; dai dién Cong ty TNHH Friendship, Cong
ty Khéa Huy Hoang, Cong ty San SPC, Céng ty MB Windows
cling dai dién cac doanh nghiép hop tac khac véi Khoa Kién
trac va Trwong Dai hoc Kién trac Ha Nbi.

Phia dai dién cta Trwong Dai hoc Kién tric Ha Noi ¢
sy tham dy cia PGS.TS.KTS Lé Quan - Hiéu trwdng Nha
trwdng; PGS.TS.KTS. Pham Trong Thuat - Chu tich Hoi déng
Trwdng; cac Phé Hiéu trwdng Nha trwong: PGS.TS.KTS.
Nguy&n Tuin Anh, TS.KTS. Ngé Thi Kim Dung, PGS.TS. Lé
Anh Diing cung dai dién lanh dao Khoa Kién truc, dai dién
mot s Khoa, Phong ban trong Truéng; cac Kién tric sw
cung cac em sinh vién...

M& dau chwong trinh Ia L& trao giai Cudc thi Thiét ké y
twéng phd di bod Tién Yén (Bac Giang).

Ciing tai sw kién nay, chwong trinh da coéng bé danh
sach va trao chirng nhan cho 3 Kién tric sw Asean: TS.KTS
Vuong Hai Long; ThS.KTS Lé Minh Hoang va KTS L& Quéc
Anh.

Phat biéu tai I& ky niém, PGS.TS.KTS. L& Quan - Hiéu
trwdng Trwong Pai hoc Kién tric Ha Noi da on lai truyén
thdng 74 nadm ngay thanh lap Héi Kién trac sw Viét Nam.

Ngay 27/4/1948, Chu tich H5 Chi Minh d& gt thw cho
cac kién tric sw & Dai hoi lan th |, chinh thirc thanh 1ap
DPoan Kién trtc sw Viét Nam (nay la Hbi Kién tric sw Viét
Nam) tai lang Than Son, xa Chién Théng, huyén Lap Thach,
tinh Vinh Yén. Ndm 2011, Thi twéng Chinh pha da quyét
dinh l4y ngay 27/4 hang nam la Ngay Kién trac Viét Nam.

Trai qua 74 nam hinh thanh va phat trién, Hoi Kién trac
sw Viét Nam néi riéng va nganh Kién tric néi chung dang
khdng nglrng trwdng thanh Ién manh, cé nhiéu dong gop
quan trong vao sw nghiép xay dwng va bao vé Té quoc
Nhi¥ng cdng trinh kién tric quan trong, nhirng tac pham kién
tric co gia tri v& nghé thuat tao nén nhitng d4u 4n dac séc
va lam giau thém cho nén kién trac thé gi¢i déu cé nhivng
doéng gop cla gidi kién tric sw, Hoi Kién tric sw va nganh
Xay dwng Viét Nam...

Ciing trong khudn khé chwong trinh da dién ra L& ky két
tai tro gidi thwéng AA gitra Khoa Kién tric, Trwdng Dai hoc
Kién trac Ha Noi véi Cong ty cd phan L.Q Joton va Toa dam
v&i cha dé “Thiét ké dac thu va hop tac trong Kién trac”.

Toa dam 1a hoat dong dwoc td chirc thudng xuyén tai
Trwéng Pai hoc Kién tric Ha Noi nham lay y kién cta cac
chuyén gia, cac kién tric sw va cac Hoi co sé... tir d6 tiép
thu cac déng gop d& ddi maéi ngay cang chét lwong hon,
tao dwoc tiéng vang trong xa hoi. Toa dam 1an nay nhan
dwoc nhidu cac y kién dong gop tir cac kién tric sw giau kinh
nghiém, uy tin trong gi®i ngh& nham nang cao chét lwvong.

NCS Hoang Hué Quan bao vé thanh cong
luan an tién si chuyén nganh ky thuat co
sG ha tang

Ngay 22/4/2022, Trwong Pai hoc Kién tric Ha Noi td
chtrc danh gia Luan an Tién si cip trwéng cho nghién ciru
sinh Hoang Hué Quan v&i dé tai: "Nghién ctru cong trinh loc
ODM-2F dé loai bd can lo Iting trong xt ly nang cao nwéc
thai d6 thi nhdm muc dich tai st dung", chuyén nganh Ky
thuat Co s& Ha tAng, ma sb 62.58.02.10. Nguw&i huéng dan
khoa hoc 1a GS.TSKH. Tran Hu Uyén va PGS.TS. Nghiém
Van Khanh.

V6i nhitng két qua dat dwoc trong luan an, Nghién ciru
sinh Hoang Hué Quén da hoan thanh muc dich va nhiém vu
nghién ctu. Luan an cé nhitng déng gép thiét thuc vao viéc:
Nghién ctru danh gia thwe trang vé tai st dung nwéc thai,
xay dwng co s& ly thuyét va lwa chon cdng nghé x& Iy nang
cao nwéc thai; Nghién cru thire nghiém xac dinh cac théng
sb/chi tieu dé& xay dwng phwong phap tinh toan cong trinh loc
ODM-2F; Nghién ctru trng dung phwong phap tinh toan vao
thiét k& cong trinh loc ODM2F trong xt ly nang cao nwéc thai
sinh hoat d& tai str dung cho muc dich cp nwéc chiva chay,
twdi cay, rira dwong cho khu dd thi dién hinh.

Hoi ddng danh gia day 1a mét cong trinh nghién ctru khoa
hoc dbc 1ap, nghiém tuc, bam sat va dap wng dwoc nhirng
yéu cau cla luan an Tién si. Nghién ctru sinh d& van dung
ly thuyét & phan tich, danh gia thwc trang giai quyét van dé
nghién ctru. Két qua phan tich va mot sé nhan dinh cé chét
lwong khoa hoc. Dé tai nghién ciru c6 y nghiia sau sac ca vé
ly luan va thuc tién.

V&i két qua 07/07 phiéu tan thanh, Hoi dong da thong
qua Nghi quyet va dé ngh| Trwéong Pai hoc Kién trac Ha Noi
cAp van bang hoc vi Tién sT cho Nghién ctru sinh Hoang Hué
Quan.
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Lé khanh thanh xuéng d6 an 1.902 va
trao giai thudng cudc thi To kén - Xu'dng
sang tao

Sang 16/3/2022 tai Trwdng Dai hoc Kién tric Ha Noi da
di&n ra |8 khanh thanh Xuéng d6 an 1902 va trao giai thwéng
cho cac sinh vién dat giai tai cudc thi T kén - Xwéng sang
tao. L& khanh thanh ciing 1a sw kién chao mirng Ngay Hoi
Phap ngir 2022.

D budi 18, vé phia Té chirc Dai hoc Phap ngir AUF co
ngai Ciril Michelet - Phé Giam dbc phu trach Hanh chinh cla
AUF.

V& phia Trueng Pai hoc Kién tric Ha N6i c6 PGS.TS.KTS.
Lé Quan - Hiéu trwédng Nha trwdong; TS.KTS.Nguyén Thai
Huyén - Pho Vién trwéng Vién Dao tao va Hop tac qubc té
cung dai dién lanh dao cac Khoa c6 sinh vién tham dw cuéc
thi Td Kén - Xwéng sang tao.

Cudc thi Td Kén - Xwéng sang tao 1a mét cudc thi thit
ké khong gian hoc tap duéi hinh thirc mot xwéng hoc mua
hé (Workshop d'été/Summer workshop) do Té chirc Pai hoc
Phap nglr AUF tai tro. Muc tiéu cla cudc thi la tao ra mét
khéng gian dac biét danh cho cac sinh vién Kién trac, noi
dién ra khéng chi cac hoat déng hoc tap chuyén nganh ma
¢on ¢ nhitng chwong trinh mang tinh két néi cong ddng sinh
vién nhw hoi hop, van nghé, dién dan. Day la co hoi dé day
manh méi lién hé gira cac sinh vién Viét Nam va sinh vién
nwéc ngoai cla Vién Dao tao va Hop tac qudc té, tir dé xay
dwng mot mang lwdi sinh vién bén chat, khéng chi trong hoc
tap ma con trong cudc séng hang ngay. Cudc thi khéng chi
dirng lai & viéc xay dung y twdng, ma y tudng xuét sac nhat
sé& dwoc chon lwa dé dwa vao thi cong thuc té.

Phat biéu khai mac budi I8, PGS.TS KTS. Lé Quan - Hiéu
trudng Trwong Dai hoc Kién tric Ha Noi cho rang: V&i mot
khéng gidn nhé nhung sinh vién da cb gang xay dwng duoc

THE LE VIET VA GUI BAI

cac y twdng sang tao, t& chirc mot khéng gian cho chinh
minh d& t& chirc cac sw kién, I&p hoc ciing nhu khéng gian
t& chirc cac trién 1am, sinh hoat cuia sinh vién... Sw hop tac,
chia s& clia T6 chirc AUF ciing 13 mét déng lwe tét gitp cho
sinh vién phat huy dwoc sirc sang tao, dac biét sinh vién
Phap ngi¥ ctia Nha trwdng trong chuwong trinh lién két dao
tao gitva Trwérng Pai hoc Kién tric Ha Néi, Trwdng Dai hoc
Kién truc Toulouse, Trwong Pai hoc Kién tric cadnh quan
Bordeaux va Trwdng Pai hoc Kién tric Normandie. Hiéu
trwdng Lé Quan cling bay té sy vui mirng dwgc dirng trong
mot khong gian cé sy thay déi, mot khong khi rét tré trung,
twoi tré va ddy sang tao clia cac em sinh vién.

GS. Ciril Michelet - Phé Giam dbc Té chirc Pai hoc phap
ng? AUF bay té sw vui mirng khi dén tham dw budi 1& khanh
thanh xwéng dd an | 902 va cho biét day 13 mot phan cla
cuéc thi Le Cocoon.

Theo GS. Ciril Michelet, tr nam 2009, mot khda dao tao
kién tric va canh quan noéi tiéng Phap da dwoc thanh lap
trong Treong Pai hoc Kién trac Ha Néi. Khoda hoc nay la
két qua cla sy hop tac gitta Nha trudng va 4 Trudng Dai
hoc Quéc gia Phap vé kién tric va canh quan (Trwdng Dai
hoc Kién tric Toulouse, Trudng Dai hoc Kién trdc cadnh quan
Bordeaux, Trwérng Pai hoc Kién truc Normandie va Trwong
Pai hoc Kién tric Grenoble). Day la cac Trwdng da nhan
dwoc sw hd tro 1au dai tir AUF.

Dai dién AUF cho biét AUF ciing mudn déng gop vao viéc
dao tao ra cac Thac si Kién tric. Day la mét lién két thiét yéu
trong linh viec nghién ctu kién tric bang tiéng Phap. Ké tir
nam 2021, AUF da thwc hién chién lwoc 5 ndm 2021-2025.
Nhigu co hdi k&u goi cac dw an dang xuét hién, va AUF hy
vong c6 thé lien két Trudng Dai hoc Kién tric Ha N&i véi cac
dbi tac hang dau ctia AUF ...

Ciing tai 1& khanh thanh xwéng d6 an, ban t6 chirc cudc
thi da trao gidi thwdng cho céac sinh vién dat giai tai cudc thi
T6 kén - Xwéng sang tao.

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 chinh, trich dan phai cé da cac
thong 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 xu4t ban, ndm xuat ban, trang
trich dan (t6i da 10 tai liéu tham khao chinh).

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.

. Bai viét phai c6 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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