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Giai phap khéi phuc va phat trién lang nghé may tre dan
Tién Sa, xa Hong Thai, huyén An Duong, Hai Phong

Solutions to restore and develop the Tien Sa bamboo and rattan craft village in
Hong Thai commune, An Duong district, Hai Phong

Tom tat

Su ton tai clia ciclang nghé & Viét Nam néi
chung va Hai Phong ndi riéng ngoai y nghia
I6n vé khia canh kinh té& con mang nhiing gia
tri van hoa xa hoi doc dao, tham chi trg thanh
cac di san mang ban sac viing mién, dan toc.
Trong sé cac lang nghé tai Hai Phong, lang
nghé may tre dan Tién Sa (xa Hong Thai, huyén
An Duang) la lang nghé ¢6 truyén théng lau
doi. Tuy nhién nhiing nam gan day lang nghé
da dan bi mai mot. Vi vay, viéc thuc day va khéi
phuc phat trién lang nghé may tre dan Tién

Sa la rat cap thiét. Bai bao da phén tich thuic
trang lang nghé, tir d6 tim ra nguyén nhéan va
dé xuat mét sd giai phap quy hoach kién tric
chii yéu, nham thic ddy phat trién va khoi
phuckinh té lang nghé.

Tir khéa: lang nghé , mdy tre dan, ban sdc, di san, quy
hoach kién triic

Abstract

The existence of craft villages in Vietnam in general
and Hai Phong in particular, besides their great
economic significance, also carries unique socio-
cultural values, and can even become regional

and ethnic heritage. Among craft villages in Hai
Phong, Tien Sa craft village of bamboo and rattan

(in Hong Thai commune, An Duong district) is the
long-standing traditional village. However, in recent
years, the craft village has gradually disappeared.
Therefore, promoting and restoring the development
of Tien Sa bamboo and rattan craft villages is very
urgent. The paper analyzes the current situation

of craft villages, then identifies the causes and
proposes some key architectural planning solutions
to promote the development and economic recovery
of the craft village.

Key words: craft villages, bamboo and rattan,
identity, heritage,architectural planning

ThS. Nguyén Gia Khdanh
B¢ mén Kién tric va Néi that, Khoa Cong trinh,
Truong PHHHVN

E-mail: khanhng@vimaru.edu.vn
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Nguyén Gia Khanh

1. bat van dé

Trong pham vi nghién ctru ctia bai béo, lang nghé duoc xac dinh theo thong
tw s& 116/2006/TT- BNN clia B6 Nong nghiép va Phat trién nong thén[1]. Theo
do, lang nghé & moét hodc nhidu cum dan cw cap thén, &p, ban, lang, budn,
phum, séc ho&c cac diém dan cw twong tw trén dia ban mot x4, thi tran, cé cac
hoat d6ng nganh ngh& néng thén, san xuat ra moét hodc nhiéu loai san pham
khac nhau.

V6i cach tiép can tir géc do van héa dé tim hiéu nhirtng déc diém co ban
cta lang nghé Viét Nam, dé& dang nhan thay rang lang nghé chira dwng trong
né nhirtng yéu td nhan van va nhirng gia tri vén hoéa truyén théng quy gia [2] .
Ngoai nhitng yéu tb kinh t& can dwoc nghién ctvu phat trién thi lang nghé con
l& mét dbi twong quan trong dé bao tén va phat huy cac gia tri van héa, phuc vu
cho sw nghiép phat trién van hoa dan toc va xay dwng dat nuéec.

Nhitng nam gan day, trwéc tac dong cliia nén kinh té thj truong vé gia ca
nguyén liéu, dau ra san phdm thu hep, nhan céng,... nhiéu lang nghé khéng con
s6i ddng nhw trwdc, tham chi dang dan bi mai mét.

Lang nghé may tre dan Tién Sa thudc xa Hoéng Thai, huyén An Duwong, TP
Hai Phong la mét lang nghé dang dirng trwéc nguy co mai mét nhw vay. T mot
lang nghé c6 san pham néi tiéng khap viing, gi& day lang chi con duy nhat mot
co s& san xuét cdm cw gilr nghé. Do d6, van dé khéi phuc va phat trién lang
nghé may tre dan Tién Sa la vé cuing cap thiét.

2. Hién trang va nguyén nhan mai mét cuia lang nghé may tre dan Tién Sa
2.1. Hién trang quy hoach, kién truc, cénh quan

- Hién trang quy hoach

Lang Tién Sa c6 cAu tric bam ven theo dé, hwéng ra séng Lach Tray ndm
& phia Béng Nam, céc phia con lai dwoc bao boc bdi hé théng rudng muwong.
Lang Tién Sa khac biét v&i cac lang truyén théng khéac, do la dinh va chua
khéng ndm & trung tam ma & sat dwong dé, hwéng ra séng.

Phia Tay B&c lang 1a thén Kiéu Bong va Kiéu Trung, ddng thdi cac cong
trinh cong cdng nhw trdng mam non, tiéu hoc, trung hoc co s&, UBND, tram y
t&, cay xang, cho céc,... déu tap trung & thén Kiéu Déng. Do d6 dan lang Tién
Sa mubdn str dung cac hé théng cdng cong nay phai di quang dwong kha xa.
Phia Tay Nam 14 khu dan dan x& Héng Thai, dwoc xay dwng tir 2/3 dét cla
lang Tién Sa. Phia Déng Béc la thon Xich Thd. Tong dién tich dét cta lang
la 42,4ha gdbm 3 phan: dat thd cw, dat rudng, dat bai béi. Trong dé dét thd cu
11,8ha (27,8%), d4t rudng 18,2ha (43%), dat bai bdi 12,4ha (29,2%). Dién tich
bai bdi 1a dat clia lang Tién Sa dwoc nha nwédc giao, chi dwoc phép 1am ao nudi
céa hodc trdng cay canh, lam san béi, khéng dwoc xay dwng theo luat dé didu.
Huwang tiép can lang chd yéu la ty dwdng Phan Bang Luu, tir dwdng chinh nay
ta co thé vao lang theo ba cach. Mot la di theo dwdng dé (réng 1,5m), 16i nay
tiép can khu trung tam nhanh nhét. Hai 1a di t¥ dwéng Phan Dang Luu ré vao
dwdng méi clia khu dan dan x& Hong Thai, 16i nay c6 wu diém duwdng méi rong,
dat tiéu chuén dd thi. Cach thr ba la tr dwérng Phan Dang Lwu ré vao dwong
khu vuc, sau dé qua thon Kidu Dang réi vao lang.

e Hién trang kién truc

- Pinh Tién Sa ndm sat va th4p hon dwdng dé. Sau tran bao nam 70, dinh
bi db va dwoc xay lai nhw ngay nay. Binh la noi di&n ra cac hoat dong 1& hoi va
dwoc coi nhw nha van hoéa cua lang.

- Chuia Tién Sa ban dau ndm & vi tri nha the ho Pham hién nay, sau d6 dwoc
di doi dén canh dinh.

- Nha the ho Pham dwoc xay kién ¢b, c6 hang rao bao quanh
- Céc cong trinh kién trdc hién dai: nhiéu cong trinh 2-3 tAng, mai bang dé
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bé tong hoac mai ton, kién tric theo kiéu hién dai nam xen
ké trong lang. Diéu nay da lam mat di nhirng nét truyen thong
trong kién truc cda lang.
e Hién trang canh quan

- Song Lach Tray: Con song uén lvon bao Iy hwong
déng nam cla lang, con sdng dong vai tro la tuyén giao
thwong dwong thiy quan trong.

- Canh dbng lang, ldy tre lang.

- Buwong lang: Ba duwoc bé tdng hoéa hoan toan.

-Ao lang: Nam phan b6 rai rac va la diém nhén cho khong
gian kién tric canh quan cla lang.

- Dia hinh Tién Sa c6 do déc thoai dan tr déng nam
xuong tay bac, d6 cao trung binh tir 3 - 4 mét.
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Hinh 1. Mt s6 mau may tre dan véi thiét k& méi (ngudn: internet)

2.2. Hién trang san xuét

Trwédc day, vao nhitng ndm 1985 — 1994, san phadm déng
do cua Tién Sa dwoc tiéu thu réng khap t Thai Binh dén
Quang Ninh va cac ving nudi tém & cac dao. Lang nghé da
dwoc thanh phd ra quyét dinh cAp béng cong nhan va cé cac
chinh sach hé tro' nhat dinh [3].

Nhitng n&m gan day, do tac déng cla nén kinh té thi
trwong, dau ra san pham bj thu hep, lang nghé khéng con
s0i dong nhw trwédc. Du da cé cac chd trwong, chinh sach
clia nha nwéc [4] ciing nhw thanh phd vé phét trién lang
nghé [5], tuy nhién cac chi trwong nay van chwa thuc sw
phéat huy hiéu qua, d&c biét vé& mét hé tro vén. Nhirtng nam
2006, 2007, 54% s6 ho trong lang theo nghé, hinh thirc san
xuét trwee tiép tai nha, chi yéu gia cong san pham tai khu v
san truwdc, hang héa thanh phdm dwoc bao quan tai cac khu
ve nhw kho bép, phong khach. Biéu nay cling gay ra mot
s6 nhitng &nh hwéng dén khong gian séng, ciing nhw anh
hwéng dén moéi trwérng do céc tac hai cla bui mat tre khi gia
cobng san pham. Tuy nhién, gi®’ day san xuat lang nghé bi thu
hep lai trong mot s& ho dan. Khéng it gia dinh mé xwéng san
xuét phai chuyén nghé. Cac hd khac trong lang gi¢ chi nhan
gia cdng san pham luc néng nhan. Hién con duy nhat mét co
s& san xuét tap trung tru lai dwoc véi nghé la Xi nghiép tap
thé thwong binh Hong Thai do éng Pham Van Xwéng lam
giam dbc. Co s& nay duoc dat ngay sat ria lang, ndm trong
khu virc dét rudng, giap véi truc dwong lang bé téng, két nbi
v&i dwong Phan dang Luu.

2.3. Nguyén nhan mai mét ciia lang nghé

Thi trwérng tiéu thu s&n phdm han ché (lang cha yéu 1am
d&ng do) va bi thu hep dan, do d4u ra gidm bai dién tich nuoi
thdy sén & cac thj trwong chinh nhw dao Binh vi, Quang
Ninh,... bi thu hep. Song song vé&i s canh tranh cla céac loai
dung cu danh bat cang nghiép nhw luéi quay ni léng, véi gia
thanh ré, hiéu qua cao.

Trinh d6 lao dong thap, trinh d6 t6 chirc quan ly san xuét
con ¢cé nhidu han ché. Lang nghé di xudng lam murc lwong
clia ngudi lam nghé giam, dan dén da sb tho bd nghé, déng
thoi khién I6p tré khong coi trong viéc hoc va gitk nghé, tat ca
khién cho s6 ngudi lam nghé ngay cang it.

Lwong vén huy déng cho san xuat & lang nghé hién con
thap, lwong vén kha 16n con dong trong dan chwa phat huy
dwoc hét tiém nang cta minh. Vén tin dung thi hdu nhw
chwa phat huy dwoc vai trd clia né dbi véi van dé phat trién
ndng nghiép va ndng thén noéi chung.

3. Cac giai phap khéi phuc va phat trién lang nghé may
tre dan Tién Sa
3.1. Céc gidi phap quan ly va dinh hudng phét trién

Nhw da phan tich & trén, co thé thay viéc quan trong nhat
can lam dé vuc day lang may tre dan Tién Sa la da dang héa
san phdm, mé rong thi trudng, tap trung vao cac san pham
chét lwong cao dang duoc thj trwdng wa chuéng nhw hang
my nghé, dd noi that, gia dung nhw dén, ban ghé . Khéng chi
thé&, s&n pham phai cé wu thé canh tranh vé chat lwong ciing
nhw gia cd, sy tién lgi trong st dung cling nhw thanh toan,
van chuyén, tiéu thu...

Lang nghé can cé nhirng bién phap xuc tién ban hang dé
thu hat khach hang, quang ba va mé rong kénh phan phéi,
nhw hoi nghi khach hang, trwng bay hang hoa tai noi san
xuét va noi trye tiép tiéu thu, hoi cho... Hodc théng qua nhiéu
con dwong quang ba khac nhau nhw bao dai, tivi, internet, ...

Cén phat trién manh quan hé tin dung : Thir nhat, co thé
huy dong tbi da ngudn vén con nhan réi trong dan dé duwa
vao san xuét. Th hai, thanh phd nén tiép tuc déi mai hé
théng tai chinh tin dung ngan hang, mé rong mang lwéi giao
dich cla cac ngan hang thwong mai xubng dia ban néng
thon, d&c biét 1a nhirng noi cé lang nghé va cé nhu cau vén
I&n. Th ba, khuyén khich cac doanh nghiép manh dan bd
vbn dau tw cho phat trién san xuét .Thi tw, thanh phé nén
danh mét khoan trong vén vién trg, vén vay nwéc ngoai dé
dAu tw chiéu sau cho san xuét lang nghé
3.2. Gidi phép quy hoach va kién tric

Ti so dd phan tich hién trang quy hoach lang Tién sa &
phan 2.1, ta c6 thé thdy khdng thé phat trién xay dwng lang
vé& phia Pong Nam, huéng thuan loi d& phat trién lang la
theo huéng Tay, Tay Nam, Béc.

Chung ta da biét, lang la mét cAu trdc khép kin, khac biét
co ban véi cau tric d6 thi. Nhwng qua trinh mé rong pham vi
d6 thi da dwa hai cAu truc doé vé gan sat véi nhau. Dé tranh
qua trinh dd thj héa anh hwéng va lam mét di nhirng gia tri
van hoa, kién tric cla lang, ching ta can tao ra mét khéng
gian dém chuyén tiép tlr cAu tric & lang xa sang cAu tric d6
thi. Khéng gian dém nay ndm ngoai phan dat thd cw cla lang
truyén thdng nhdm gidi quyét cac nhu cdu méi do tac dong
va yéu cau cla do thi héa[6]. Chirc ndng chi yéu cla khéng
gian chuyén tiép d6 bao gdm: Khu nha & dan dan, kinh
doanh, cac co s& san xuét nghé truyén théng, khu trung tam
trwng bay, trién 1am vé& nghé va cac san pham nghé truyén
thdng cua lang. Cac khéng gian sinh hoat cdng ddng mai,
chung cho cd hai khu nhw: Nha van hoa, cac cau lac bg,...

Cong vién, vieon hoa, khu vui choi cho tré em va thanh nién.
a - Giai phap quy hoach:
‘Dya vao cac nhén xét va quan diém trén, tac gia da dé
xuat hinh thirc phan khu chc nang nhw sau:
- L4y lang cii 1am trung tam, phat trién lang vé phia Tay,
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Tay Nam, Bac cac hang muc bao gom khu nha & dan dan,
co sO san xuat nghe truyen thong, khu trung tam treng bay,
khong gian sinh hoat cong dong. Chieu cao cong trinh dwoc
khdng ché dé tranh pha vé& cAu tric lang.

- Dé xuét cac tuyén giao théng mai két ndi vai cac truc
dudng lién thon, két ndi véi hé théng dwdng lang c.

- M4t bang quy hoach bé tri dang tw do, tao nén suw
chuyén tiép hai hoa gitva hai khu. B4 tri nhidu cay xanh, mét
nwédc. Cac cdng trinh kién tric cé chiéu cao tang thép, st
dung khoéng gian va hinh khéi kién tric truyén théng nhung
chta dwng nhirng chirc nang mai[71].

Lang Tién Sa mé&i sé& bao gdm hai phan:

- Khéng gian lang nghé truyén théng:

+ Khu trung tam cii: bao gdm céac cong trinh céng cong
va tin ngwdng cla lang nhw dinh, chua,... dwoc gitr nguyén.

+ Khu dén lang nghé truyén thng: Khu & két hop voi san
xuat nghé truyén thdng tai chd dwoc cai tao.

- Khéng gian mé réng:

+ Khu trung tam mai: phat trién thém cac khu chirc ndng
m¢&i nhw hanh chinh, thwong mai, dich vy, théng tin lién lac.

+ Khu dan cw méi: Khu & két hop voi khu san xuét nghé
truyén thong, chu yéu la gia cong tinh, cac cong doan gay 6
nhiém dwoc lam tai cac co s& san xuét tap trung.

- Gir nguyén hé thdng truc dwéng chinh cii cla lang,

Dudng khu vue

Dl cdy xanh Céng ling

inh,chiia

|

\\ Siéng Lach Tray

mé rong, kéo dai dén duwdng dé chéch vé bén phai dinh. M&
rong khong gian phia trwdc dinh.

- Quy hoach hé théng céng lang ré rang véi hai cong
chinh nam & hai dau truc dwdng chinh, mét céng canh dinh,
maét céng nam & phia Tay Béc cla lang.

- Hé théng ha tang: dién, nwéc, giao théng,... ddng bd va
dam bao vé sinh mdi trwdng.

b - Giai phap kién trac:

- Gidi phap cai tao thich &ng

- M& rong khong gian phia trwéc dinh tao thanh mot
khodng san réng phuc vu cho 1& héi va cac hoat dong cla
lang, khéng can twéng rao ngan cach. St dung nhirng vat
liéu truyén théng.

- Khi cai tao, triing tu cac cong trinh nha & truyén théng,
dé thich nghi vé&i diéu kién sinh hoat mé&i, cAn nhitng hé
thdng k¥ thuat vira d@m bao cac diéu kién, tién nghi can thiét
cho nguwdi chi st dung, vira dm bédo phu hop véi kién tric
céanh quan xung quanh va clia ban than cong trinh.

- Hwéng dan ba con cach cai tao san, vwdon, ao nha
nham dwa lang phat trién theo mot thé théng nhat va van git
dwoc vé dep dan da cla thon qué.

- Khéng gian san xuét trong lang sé duwgc giam, chi
phat trién cac loai hinh t& hop san xuat nho, du diéu kién
vé vé sinh méi trwdng d6 thi & giai quyét viéc lam tai chd
va trwéc mét, chi yéu |a hoat ddng san xuét & giai doan gia
cong tinh. Giai doan gia cong
thd cé nhiéu chat thai gay 6
nhiém va bién ddi khong gian
kién tric I6n phai dwa ra bén
ngoai.

- Cac khoéng gian thich
&ng v&i cong nghé san xuat
m&i, hién dai hda cong nghé
truyén thdng dé ting nang
suat va phat trién nghé dwoc
tich hop vao khong gian san
xuét tap trung bén ngoai lang
(Ia khu vuc Xi nghiép tap thé
thwong binh HéngThai hién
nay), d& t&i wu nang suat mot
céach tét nhét.

THON
XicH THO

Muang

c - Giai phap xay moi

- Viéc xay dwng nhirng
cobng trinh m&i, nhirng ngoi
nha méi la diéu tw nhién
song phai c6 sw han ché, triét
dé khai thac quy kién trac
hién c6. Cac cong trinh nha
& xay mai can cé kiéu kién
trac gan véi truyén thdng, cé
san vuwon két hop. Chidu cao
tang thap, méat bang 16 dat
rong.

- Xay nha van hoa, nha
trwng bay nham tén vinh, giéi
thieu lich st va san pham
lang nghé.

- D& xuat mau nha & két
hop san xuat va kinh doanh
dd may tre . Mau nha ké thira

Duidng lang

-

v
Bai boi

-~ Tién Sa
2 .Nghia trang
Khu gian dian
Héng Thai _
. Dudng d¢

Hinh 3. Sc d6 phan khu chirc nang

mé hinh khéng gian & truy&n
théng va dap trng dwoc nhu
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MAT BANG TANG 1
Hinh 4. Pé xuat phuong an thiét ké nha 450m?

cau sinh hoat ctia cudc sbéng hién dai[8]. Nha dwoc chia
thanh hai loai:

Mau 1: dién tich tinh cho mét khudn vién vao khoang:
450m? c6 xwdng san xuat k&t hop véi kinh doanh budn ban
va é.

MA&u 2: dién tich khuén vién khoang 250m?, chi yéu danh
cho cac ho chi co hoat ddng kinh doanh va céac dich vu khac,
it san xuat.

- Phan phia trwéc nha la khu trwng bay va budn ban hang
héa. Khong gian xwdng san xuét (san xuét & giai doan gia
cong tinh, tao hinh san phadm) dwoc bé tri riéng biét & bén
trong. Khéng gian & dwoc bé tri cho mét ho gia dinh dwoc
bd tri & phia trén. Xung quanh Ia san vwdn dé cai thien moi
trwdng va tao diéu kién vi khi hau tbt hon cho khéng gian
sbng. Mau nha & duoc thiét k& cé cong nang tién nghi va
hién dai. Dap (rng dwoc nhu cau vé san xuét va kinh doanh
nganh nghé truyén théng. Hinh khéi khéng gian kién tric van
mang phong céch truyén théng song duoc lam méi béi két
céu va vat liéu hién dai.

a F
MAT BANG TANG 2

4. Két luan

Qua viéc khao sat, nghién cru thuc tién lang nghé & Tién
Sa hién nay, c6 thé dwa ra mot sb két luan sau:

Tién Sa vbn la mot lang nghé& co truyén théng lau doi,
Nhwng do nhiéu nguyén nhan chia quan va khach quan da
bi mai mét, do d6, can trién khai nhirng bién phap nhim tién
t&i sw phat trién ma khong lam mét di sw can bang cda hinh
thai quy hoach va kién trac lang nghé truyén théng dui tac
dong dé thi hoa.

Nhan t6 co ban dé tao sy can bang chinh Ia tb chivc ciing
nhw 16ng ghép nhitng thanh phan méi clia cudc séng hién
dai vao trong cAu tric quy hoach va kién tric cla lang nghé.

Bai bao da dé ra dinh huwéng co ban dbi véi phat trién
lang nghé vé t6 chirc khong gian va hinh thai kién trac: cai
tao va hién dai héa cAu trac lang cii bén canh viéc duy tri
nhiing gia tri van hoa vat the va phi vat thé ma no s& hiru, di
doi voi viec sap xép, nang cép va quy hoach lai cAu triic maéi,
theo cac yéu cau ddm bao cac chlrc ndng cu trd, san xuat,
thwong mai, tao lap méi lién két chat ché khéng gian va hinh
thai kién trac gitra méi va ci./.
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Ung dung céng nghé BIM trong thiét ké
két cau bé tong cot thép du ting luc

cho cong trinh lap ghép

Application of BIM technology in the pre-stressed structural design phase

for precast construction projects

Tom tat

Ma hinh thong tin cong trinh(BIM) da dugc ap dung rong rai trén
toan thé gidi. Nhiéu nghién citu trong va ngoai nuéc da khao sat va
danh gia nhiing lgi ich ciing nhu khé khan khi ap dung BIM trong du
an dau tu xay dung. Tuy nhién, kha nang ap dung ctia BIM trong céng
tac thiét ké xay dung van con nhiéu han ché va ludn la mét thach
thiic I6n d6i véi nganh cong nghiép xay dung. Nghién ciiu nay nham
muc dich hoan thién viéc iing dung céng nghé BIM trong khau thiét
ké két cau ting suat truéc cho cdng trinh lap ghép. Khac véi két cau bé
cong cot thép truyén théng, két ciu bé tong cot thép ting suat trudc
yéu cau nha san xuat phai ¢ nhiing thdng tin chinh xac vé théng tin
mé hinh d€ c6 mét du an dau tu hiéu qua. Nghién citu nay tim thay ba
Igi ich I6n nhat ma BIM mang lai cho du én xay dung bé tong 6t thép
ting luc trudc, do la: dé hinh dung y tudng thiét ké, som phat hién ra
cacxung dét giiia cac ban vé thiét ké va rit ngan thoi gian thiét ké.
Tir khéa: Mé hinh thdng tin cong trinh, két cdu BTCT dur iing luc, Idp ghép cong
trinh

Abstract

Building Information Modeling (BIM) has been widely applied around the
world. Many domestic and foreign studies have surveyed and evaluated the
benefits and difficulties of applying BIM in construction investment projects.
However, the applicability of BIM in construction design is still limited and has
always been a big challenge for the construction industry. This study aims to
complete the application of Building Information Modeling (BIM) technology
in the pre-stressed structural design phase for precast construction projects.
Unlike traditional reinforced concrete structures, precast concrete structures
require manufacturers to have accurate model information to have an
effective investment project. These researchers have found the biggest benefit
that BIM brings to pre-stressed reinforced concrete construction projects: easy
visualization of design ideas, early detection of conflicts among drawings.
design and shorten the designing time.

Key words: Building Information Modeling, pre-stressed reinforced concrete
structure, precast construction projects
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1. Dat van dé

Cong trinh duoc thi cong theo phuong phap I&p ghép
da déng vai trd quan trongtrong sw phat trién ctia nganh xay
dung hién nay, ciing 1& phuong hwéng clia sw phat trién cua
nganh xay dung trong twong lai. Trong d6, két cAu cong trinh
dang nay thuong st dung két ciu bé tong cbt thép dw wng
lwc nhdm vwot nhip 16N, cé thé Ién téi hon 20m, giup tiét
kiém khoang 15-30% khéi lwgng bé téng va 60-80% trong
lwong cbt thép so v&i nhivng két ciu bé téng cbt thép truyén
théng théng thudng.C4u tao cong trinh dang nay dwoc dwa
thanh cac module don gidn va l&p dwng thuan tién, chat
lwong duoc kiém soat tot hon vi dwgce san xuét trong nha
may, cac rdi ro khi xung dét véi cac bd mon khac ciling dwoc
han ché.Tuy nhién cac cong viéc dwoc thwe hién trong giai
doan sa&n xuét cAu kién can lwu y dac biét dén viéc tinh toan
két cAu bé téng cbt thép (rng suét trwéc, san xuét ché tao
trong nha may va I&p dung cac két ciu. Ba cong viéc nay
can duoc thuc hién mét cach chinh xac, khéng co bét ky sai
s6t m&i dat dwoc yéu ciu vé chét luong dé ra.

Hién nay, moé hinh théng tin cdng trinh BIM dang dwoc
ap dung trong hoat déng quan ly xay dwng mot cach réng
réi trén thé gidi va tai Viét Nam, cac chinh phd d&u nhan
thtrc dwoc sy can thiét cia BIM trong quan ly xay dwng
nén da nhanh chéng thanh lap cac té chirc phat trién BIM
qudc gia dé nghién clru va xay dwng cac tiéu chun va 16
trinh d& dam bao sw thanh cong cho viéc ap dung BIM &
qudc gia minh. Tai My, H6i ddng du an BIM (United States™
Project Committee) da dwoc thanh 1ap ngay tir 2008 nhdm
thic day sy phat trién BIM theo tivng nganh, tirng bang va
trén ca nwéc, ddng thdi cong bd tiéu chuan quéc gia vé
BIM (National BIM Standard). Dé&n nay tiéu chuédn nay da
ngay moét hoan thién va chuén bi cdng bé phién ban 3 (NBS-
version 3). O’ Viét Nam trong sé cac doanh nghiép da ap
dung BIM, tap trung chti yéu Ia cac doanh nghiép c6 vén dau
tw nwéc ngoai hodc cac doanh nghiép tw nhan. Bi du trong
&p dung BIM 14 cac don vi tw van thiét k&, co sy tham gia cua
day dd cac bd mon thiét ké va ng dung cho nhiéu loai cong
trinh xay dwng khac nhau: céng trinh dan dung, coéng trinh
cobng nghiép va cdng trinh ciu. Cac don vi 4p dung thanh
c6ng BIM trong thiét ké nhw Polysius Viét Nam, VNCC, JGC
Viét Nam... Mot sb nha thau ap dung thanh thanh céng BIM
nhw nha thdu Hoa Binh, Coteccons, Meada, Vinata... Cac
nha thAu cha yéu ap dung BIM trong béc tach khéi lwong dau
thau, kidm soat khdi lwong thi cong va kiém tra xung dot gitra
cac bd mén trong giai doan thiét k& cong trinh.

Viéc ap dung céng nghé BIM vao giai doan thiét ké va I&p
dwng la hét strc can thiét d& nang cao hiéu qua thiét ké va
I&p dwng. Céng nghé BIM khéng chi tao ra sw ddng bo gitra
cong tac thiét ké va xay dwng ma con la mét céng cu truc
quan, mét co sé& di¥ liéu chi tiét. BIM c6 thé tang cwong sw
hop tac gitra cac nhom thiét ké. Bén canh d6, viéc thiét 1ap
m6 hinh BIM cho phép xt ly va gidi quyét cac van dé thiét
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ké mdt cach nhanh chéng va tryc tiép. Thong
qua céac ing dung clia BIM va céc céng cu hd
tro BIM tools, c6 thé dé dang trich khéi lwong,
lap tién dd thi cong 4D hay lap bién phap thi
cobng. Déc biét trong khau thiét ké ky thuat,

»

viéc tng dung BIM trong buéc trién khai ban
vé ché tao sé& rat ngén dwoc thoi gian thiét
ké va giam thiéu chi phi so v&i phwong phap
truyén théng.Trong khi d6, viéc ddm bao tinh
chinh xac trong qua trinh thiét ké, ché tao, lap tra

Mg van
hanh BIM cap
nhat va kigm

- Kiem tra toa do, cao do

- Kiém tra tén

- Kiém tra thubc tinh

- Kiém tra théng tin ddu vao

dung cac két cau bé tong cot thép ing luc &
trwdc cho cac cong trinh 1ap ghép ludn la mot
thach thre véi cac don vi xay dwng. Chinh vi

vay, viéc ap dung BIM vaothiét ké cho cong
trinh dang nay la hét strc can thiet.

2. Téng quan viéc str dung BIM trong
thiét ké két cau bé tong cot thép dw (rng
lwe

2.1. Ap dung BIM cho céng trinh I3p ghép

Viéc ap dung BIM trong thiét ké két cau
BTCT dw ng lwc cho coéng trinh lap ghép
dem lai nhq’ng lgi ich to I&n trong viéc’giém
thidu sai sb trong qua trinh thi cong 1&p dwng, cu thé nhw
sau:

A, Tinh tryc quan

Gilp y twdng thiét ké dwoc dé hinh dung hon théng qua
mo hinh BIM 3D.

Gilp viéc thé hién trinh tw thi cbng va chi phi thyc hién
theo thoi gian dwoc dé thé hién rd hon théng qua BIM 4D.

Giup s&m phat hién ra va cham gilra cac doéi twong.

B, Tinh ddng bd va ké thira

Gilp sw thé hién cAu kién & tat ca cac goc nhin trong mo
hinh BIM d&u ddng bd v&i nhau.

Gilp san pham ti» mét cong cu trong BIM dé& dang duoc
chuyén giao cho cac céng cu BIM khac.

Giup viéc thay ddi phuong an vat tw, bién phap, tién do
dwoc thwe hién nhanh choéng va déng bo.

C, Tinh phéi hop

Giup tang cwong sw phdi hop thuwe hién gilra cac bo mon.

~ Gilip tang cudng su phéi hop gitra chi dau tu, nha thiét
k&, thi cong va cung cap.

Gilp t&ng cudng sw trao dbi gitka strc tré va kinh nghiém.

D, Tinh hiéu qua

Gilp so sanh phwong an thuc hién dé dang

‘Giup thoi gian thwe hién dw an Qu’qc rat pgén théng qua
nhiéu céng viéc dwoc thwe hién gan nhw dong thoi tv mot
mo hinh.

Gilp wéc tinh chi phi dau tw sém hon.

_ Gilp viéc boc tach khdi lwong dién ra nhanh chéng, dé&
dong bo.

Gilp han ché that thoat thang tin khi chuyén giao cho giai
doan thi cong va van hanh, bao tri dw an.

Thoi gian va két qua thuc hién vao me d6 chi tiét (LOD)
clia md hinh.

Nhtrng thudc tinh kiém tra gém co: Tén cau kién(theo ma
da dwoc dat theo BEP), loai cau kién theo tirng hang muc,
loai cAu kién theo vat tw va mirc dd hoan thién, s thi ty thé
hién trinh tw thi cong va nhitng théng tin khac tay thudc vao
murc d6 phirc tap va nhu cau dy an.

Bao cao ghi chu
rén ma hinh

Hinh 2.1 Quy trinh ki€ém tra mé hinh BIM

Nhirng théng tin can kiém tra: Théng tin vé kich thurc,
thong tin vé vat liéu, théng tin va sé lwgng. Hinh 2.1 thé hién
quy trinh kiém tra mé hinh BIM trong qué trinh thiét ké két
cAu BTCT dv tng luc.

Hién nay, trong qué trinh thiét ké lam viéc véi CAD 2D
truyén théng, cac thanh viéncla dw an s dung cac ban vé
hai chiéu (mé&t béng, hinh chiéu, mat cét, v.v.)dé trao dbi
théng tin v&i nhau. R3 rang 1a viéc trao dbi thong tin theo
hinhthtrc nay sé khong dat hiéu qua cao bang viéc trao dbi
théng tin st dung méhinh BIM ba chiéu. Trong khi cac hinh
vé hai chiéu chi don thuan thé hién haidwdng kich thuwéc cla
vat thé, mé hinh BIM thé hién ré rang ba dwdng kichthwéc
hinh khdi khéng gian ctia cac bd phan cla céng trinh. BIM
nhw la mét mé hinh thue cGa cong trinh trén thuc té, sé gitp
cho moi thanh vién c6 thé dé dang tiép can vai cac thong tin
clia codng trinh. Céng viéc cla cac thanh vién sé duwoc thdng
nhét va két hop chat ché. TAt cac nhivrng thay déi dwoc tao
ra tir méi thanh vién sé dwoc tw ddng cap nhat trén mé hinh.
Diéu nay sé duy tri sw théng nhét va chinh xac cla tat ca cac
thong tin va ban vé thé hién. M6 hinh cdng trinh sé tré thanh
trung tdm clia toan bd qua trinh thiét k&. V&i BIM, cac thay
dbi s& dwoc theo ddi chat ché va chinh xac hon, cac quyét
dinh sé dwoc quyét dinh nhanh hon. T4t ca nhivng 16i c6 kha
néng xay ra sé dwoc chi vy, gidi quyét va cap nhat ngay vao
m6 hinh. Diéu nay sé gilp tao ra mét hé théng ban vé thi
cobng chinh xac tuyét déi, ddng thdi giam thiéu ti da nguy
co phét sinh phi phat sinh, cham tién do va tang chi phi xay
dwng.

2.2. Biém manh, diém yéu, co héi, théch thirc khi st dung
BIM trong thiét ké két cadu BTCT duw ting lurc.
Diém manh

-Tang cwong tinh triee quan théng qua mé hinh BIM 3D,
phat hién va cham va mé phéng trinh tw thi cong BIM 4D.

- Tang cuong tinh dong b gitra cac ban vé va cac bd
mén khi co sy thay dbi didu chinh phwong an thiét ké

- Tang cuong sw tiép ndi va ké thiva gitra cac cong viéc
va cac bé mén théng qua CDE.

- Téng cwdng sw giao tiép, phdi hop gitka cac thanh vién
trong dw &n v&i nhau,gitra thiét ké va thi cong.

- Giam sw that thoat thong tin trong qué trinh chuyén giao
thi cdng va dwa vao van hanh, stra chiva.
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Diém yéu

- Tén nhiéu chi phi dau tw nang cép ha tang, hé thong
thiét bi, phan mém ban quyén va dao tao nhan vién ap dung
BIM cho dw an.

- Kho tuyén dung nhan sw vira c6 chuyén mon vé bé téng
dw ng luc va cé hiéu biét v& BIM.

- M4t nhiéu thoi gian d& dao tao nhan sy dé st dung
thanh thao tiéu chudn My va ki nang st dung BIM.

Co héi

- Tiém nang vé cac dy an bé tong dw (ng lwc con rat Ion.

- Cung cAp thém cac dich vu vé BIM va BIM tools.

- C6 co hoi gianh dwoc nhiéu dw an mai trén toan thé
gioi.

Thach thirc

- Duy tri nguén lyc nhan vién thanh tao BIM do nguén
nhan lwc dang khan hiém.

- Tiép can nhitng ng dung mai ctia BIM va nhirng cong
nghé mai trong linh vwre xay dwng.

3. Giai phap rng dung céng nghé BIM trong thiét ké két
cau BTCT dw tng lwc.

Mot dw an st dung két cdu BTCT dw &ng lwccan quan
ly s& lwong cAu kién rat nhiéu, dw an nhé c6 khoang 1000
cAu kién; cac dy an Ién c6 thé 1&n téi hang chuc ngan cau
kién. Do dd, ngay tir trong cong tac thiét k&, thay ddi thiét ké,
tién do san xuét trong nha may, dén céng tac quan ly khdi
lwong vat tw, vat liéu dat hang tir cac nha cung cap can mot
s chinh xac va hiéu qua dé& phdi hop mot cach chat ché
dé tiét kiem téi da thoi gian va chi phi.Giai phap BIM mang
t&i mot cach gidi quyét hiru ich hon phuong phap thiét ké
truyén théng.

3.1 Quy trinh 4p dung BIM trong thiét ké két cdu BTCT du
teng luc

Buwac 1: Xay dung ké hoach thwc hién BIM (BEP).

Sau khi ky két hop ddng, Don vi thiét ké phdi hop véi
Chu dau tw va cac bén lién quan hoan thién K& hoach thuc
hién BIM (BEP). K& hoach thuc hién BIM (BEP) duoc cap
nhat, hoan thién trén co s& Ké& hoach thwc hién BIM so bod
(Pre-BEP).

Ké hoach thuwc hién BIM (BEP) phai dwoc Cha dau tw
chép thuan trwdc khi t chivc trién khai. Trong qua trinh thuc

hién, cac bén lién quan cé thé dé& xuét didu chinh K& hoach
thwe hién BIM (BEP) cho phii hop véi tién dd va muc tiéu ap
dung cho dy an néu thay can thiét.

Tai liéu K& hoach thuc hién BIM (BEP) dwoc thwc hién
trén co s& théng nhéat véi Cha dau tw va cac don vi c6 lién
quan trong dw an, do d6 dé viéc st dung tai liéu BEP c6 hiéu
qua, cac thanh vién trong dw an can ty kiém soat cac phién
ban tai liéu va ndi dung dé dam bao théng tin dwoc cap nhat
kip thoi va chinh xac.

Budc 2: Xay dwng mé hinh thong tin cdng trinh BIM 3D

Sau khi ké hoach thwc hién BIM (BEP) dwoc cac bén
chép thuan va trién khai dw an, quan ly BIM va nhém thuc
hién dy an sé tién hanh tao 1ap mo hinh thong tin. V&i dac
thu san pham thiét ké 13 két cAu bé tong cbt thép dw trng lwc,
dw an dwoc cAu thanh tir cac cAu kién riéng biét va ché tao
trong nha may trwéc khi 1dp dwng, do dé mé hinh BIM 3D
yéu cau c6 murc do thong tin rat cao dé phuc vu cho cong tac
trién khai ban v& Shop drawing va ban vé lap dwng. T dé
can xay dwng nén kho thw vién twong (ng véi tirng loai cau
kién va phat trién LOD cla cac cau kién. Cac cau kién cla
cbng trinh sé duoc thé hién trwc quan trén md hinh 3D va cé
cac tham s dé thuc hién tinh toan khéi lwongva dat hang
céc chi tiét clia cAu kién. Duwoi day la vi du ma tran mére do
théng tin md hinh clia dy an theo yéu cau ctia Chl dau tw
trong BEP:

Trong qua trinh tao Iap md hinh, cAn dadm bao cac yéu
cau chung sau day:

- Vi tri cGa cac ddi twong phai dwoc mé hinh héa mot
cach chinh xac nhét, pht hop nhét véi ban vé Kién tric va
tranh xung dét véi MEP hoac cac bd mén khac.

- Céc dbi twong dwoc dwng hinh véi ti1é 1:1

- Diém gbc, hé lwéi truc, cao dod trong dw an can duoc
xac dinh dé bao ddm cac mé hinh théng tin dwoc khép ndi
chinh xac.

- Théng tin cla tirng ddi tweng phai tuan tha theo quy
dinh cia CDT va theo quy trinh clia cong ty da théng nhét vé
cac chiv viét tit, ky hiéu, dinh dang v&n ban,...Hinh 3.1 thé
hién thong tin clia cac dang két cdu trong céng trinh tuan tha
theo quy dinh da dwoc théng nhét gitva chi dau tw va cong
ty thiét ké.

Buwéc 3: Gan tai trong va phan tich két cu.

Ngay nay, BIM 1a mét yéu cau tat yéu cla cong tac thiét

THIET KE SO’ BO | TRIEN KHAI THIET KE TRIEN KHAITHICONG |
HANG MUC BIM 01 TUONG BIM LOD [SO'HU'UDOITUQNG| LOD [|SOHU'UDOITUQNG| LOD  [sG'HU'U BOI TUONG

DIEN TiCH COT THEP 200 STRC 400 STRC 400 STRC
HE THONG DAM KET CAU 200 STRC 400 STRC 400 STRC
COT KET CAU 200 STRC 400 STRC 400 STRC
LIEN KET GITA CAC KET CAU 200 STRC 400 STRC 400 STRC
SAN KET CAU 200 STRC 400 STRC 400 STRC
VAI BIA KT THUAT 200 STRC 400 STRC 400 STRC
LUGI THEP KET CAU 200 STRC 400 STRC 400 STRC
KET CAU MONG 200 STRC 400 STRC 400 STRC
KET CAU KHUNG KET CAU MAI 200 STRC 400 STRC 400 STRC

KHUNG CHINH 200 STRC 400 STRC 400 STRC

KHUNG PHU( PHONG LUU TRD) @~14'-0"[ 200 STRC 400 STRC 200 STRC

KHUNG PHU (PHONG DU LIEU) 200 ARCH 400 ARCH 300 ARCH
TAI TRONG BAN THAN 200 STRC 400 STRC 200 STRC
TAI TRONG 200 STRC 400 STRC 200 STRC
THEP GIA CUONG 200 STRC 400 STRC 200 STRC
COT THEP 200 STRC 400 STRC 200 STRC
TAM SAN KET CAU SAN GIAT CAP 200 STRC 400 STRC 200 STRC

B8O VIA VA TAM DEM 200 STRC 400 STRC 200 STRC
TAM SAN CONG 200 STRC 400 STRC 200 STRC
SUON TANG CUNG - LIEN KET 200 STRC 400 STRC 200 STRC
THEP HINH TANG CUNG 200 STRC 400 STRC 200 STRC
Vi KEO KET CAU 200 STRC 400 STRC 200 STRC

Hinh 3.1. Thdng tin cta cac doi tugng két cau dugc thé hién trong BIM
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( Quy trinh thiét ké két
cdu st dung BIM.

Phéi hep; Qudn ly du *IFC files M8 hinh cd dién
an MEP
| Naviswarks, BIM 360

M6 hinh két cau

Kién True |”

i tidt
(Revit, Tekia,
Auto CAD,..)

Phan mém phén tich

M hinh phin tich kit caul Etobs

KEt qua phén tich tra vé

Hinh 3.3. M6 hinh Cau kién dam InvertedT Beam
dién hinh

ké- xay dwng hién tai. B& mon két cAu can cung cap va phat
trién “M6 hinh BIM két cAu” khoéng chi thuan tdy 1a “ Mé hinh
tinh toan két cAu”. Cac phan mém BIM két cAu da co thé
thuan loi lién két t&i cac phan mém phan tich két cAu truyén
thdng nhw CSI ETABS, CSI SAP. Cac di¥ liéu phuc vu cho
cong tac phan tich két cAu, di liéu lwu trir két qua phan tich
tinh toan két ciu co thé lwu tri thuan loi dwdi dinh dang IFC.

M6 hinh BIM két cdu da dwoc tinh chinh, cé cha dich...
(c6 thé da gan tai trong, diéu kién bién...) dwoc chuyén tiép
t&i phAn mém Phan tich, thiét ké ké két cu truyén théng
riéng biét. Cac phan mém Phan tich, thiét ké két cdu phd
bién da phan déu hé tro viéc lién két di lieu tir BIM Model
mot cach thuan lgi.

Két qua phan tich, thiét k& két cu sau d6 co thé dwoc
chuyén tiép, cap nhat, lwu trr tai BIM Model dé& phuc cong
tac phat trién Model Két cAu chi tiét.

Budc 4: Phat hién va kiém tra xung doét.

Trong BIM, mét xung dét xay ra khi cac phan t& clia cac
mé hinh khacnhau chiém cung mét khéng gian. Luc nay
xung doét co thé 14 vé mat hinh hoc(vi du, dwéerng 6ng di qua
twérng), xung dot vé mat théng tin khi cac parameters khong
chinh xac hodc cac tham sb théng tin khéng tring khép véi

Hinh 3.4. Tudng quan vi tri cta cau kién Beam
va Double Tee

mé hinh 3D hodc thay dbi / cap nhat khéng dwoc thé hién
trén ban vé.

C6 hai loai xung d6t chinh thwéerng gép khi thiét ké két cau
BTCT dv &rng lyc

Xung dét ctrng: Khi hai déi twong di qua nhau. Hau hét
phan mém mé hinh héa BIM déu st dung cac quy tac phat
hién va cham dwa trén di¥ liéu déi twong dwoc nhing vao.
Viéc kiém soat cac xung dét nay cé thé dé dang kiém soat
théng qua cac BIM tools va cac phan mém BIM khéac.

Xung d6t mém : Xung dot vé& mét thong tin khi mé hinh
héa théng tin cdng trinh, viéc phai quan ly sé lwong cac cau
kién rat I&n I&n t&i hang ngan t&i chuc ngan cau kién véi mie
dd LOD 350, sé lwong théng tin [a rat Ién do d6 doi hdi nha
quan ly BIM can c6 kién thirc va cac cong cu tich hop BIM
dam bao sw chinh xac cao.

Buwdc 5 : Trién khai ban vé chi tiét va ban vé 1ap dwng

Cong viéc quan trong nhét ciing nhw tén nhidu thoi gian
nhét trong cong tac thiét ké két cAu BTCT du tng luc chinh
Ia trién khai ban vé shop drawings ( ban vé c4u tao) va ban
vé l&p dung ( erection drawings)cung vé&i doé 1a xuét khdi
lwongdé phuc vu cac cong tac khac.Béng cach s dung
Revit va cac cong cu BIM, viéc trién khai ban vé chi tiét ciu
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Hinh 3.5. Bang thut_)c tinh cua cau kl@n dam LLX014 ) REXMEOBS 2
PAPO1S 16 REXK4480 2
SPPO0T 16 REX0B002 14
SPP013 2 REX08430 14
SPP033 2 REX11110 8
REX11480 12
SBXO5001 4
EBX08002 4
SEX05003 a

Hinh 3.6. BG tri thép va cap trén mé hinh 3D

tao tré nén don gidn hon rat nhiéu so véi CAD 2D truyén
thdng. Moi théng tin vé sé luwong, vi tri cac cAu kién, khdi
lwong déu dwoc md hinh héa chi tiét, cac sy thay ddi sé&
duwoc lien két cung cap nhat trén CDE. Quy trinh thiét ké két
cAu c6 str dung BIM duoc thé hién nhw trén Hinh 3.2.

3.2 Vi du cu thé st dung BIM dé thiét ké két cdu ddm BTCT
dw g lue.

M6 hinh BIM mé& ra nhitng quan diém mai v& quan ly
vong doi ctia mot dw an. Phan mém Revit 1a mot san phdm
clia Autodesk dwoc st dung trong nghién ctru nay. M6 hinh
BIM 3D da dwoc ap dung cho toan b dw an, mé hinh BIM
3D gitp kiém tra, cap nhat va stra Ii trong qua trinh thiét
ké. Trong Hinh 3.3, 3.4 thé hién mot cAu kién dam lap ghép
dién hinh.

M6 hinh 3D duwgc xay dwng kem theo dé la cac thudc
tinh ctia ddm dé phuc vu cong tac kiém soat, trich xuat khdi
lwong va két hgp da bé mén. Hinh 3.5 thé hién théng tin vi
tri, kich thwéc, chiing loai ddm BTCT &ng lwc trwéc da dwoc
khai bao trong BIM.

Hinh 3.6 cho thay vi tri cac thanh cét thép, cac thanh
cap, Vi tri cac tAm plate dé lién két véi ciu kién Cot va Dam
Double Tee, vi tri cac thanh cét thép dwoc xt ly truc tiép trén

SEX05004 202
SEX05200 a6
SBXO5307 12
SEX05202 146
SBXO6228 fil
SEX06229 10

SBX07001 14
SBA09002 10
SBXA11005 g

P3X563 219
CNMNB700.2 (2059

Hinh 3.7. M3t cit ciu tao dam va
Bang Thong ké thép dugc trich xuat tir
mo hinh 3D

md hinh 3D, chinh vi vay viéc phat hién xung dot trén md
hinh BIM gitip kiém tra va bao céo I8i ngay ttrc thi, gidm rdi
ro trong thiét ké.

M@ hinh dam dworc b tri cbt thép va trién khai chi tiét, tao
bang théng ké khéi lwgng, théng ké thép béng viéc s dung
phan mé&m Revit va cong cu lap trinh API. Céng cu lap trinh
API gitip d&y nhanh viéc thiét ké chi tiét va tw dong hoa hau
hét cac cong tac thi cdng, d&c biét trong cong tac tinh toan
khéi lwong. Néu trong qua trinh tinh toan cé bét ki sw thay
ddi nao vé thiét k&, sé tw didu chinh lai nhirng thay dbi va tt
ca cac thudc tinh sé dwoc ty dong cap nhat. Vi thé sai sot sé
duwoc gidm dén murc t6i thiéu.

Viéc str dung BIM trong do béc khéi lwgng cac cong trinh
¢6 nhirng wu didm vuot troi nhw cé thé lién két trao ddi thong
tin v&i cac phan mém khac. Bang cach t6i wu héa cac tinh
n&ng ctia Revit cling nhw kha nang phat trién clia céng cu
lap trinh AP, céc chi tiét cAu tao ciing dwoc mé hinh hoéa va
thé& hién ban vé& ciu tao mot cach don gian, giip gidm bét
mot khau trién khai ban vé chi tiét bdng phdn mém khac nhu
AutoCAD. Hinh 3.7 thé hién viéc trich xuét chi tiét cau kién
dam tr mé hinh BIM 3D dé thuan tién cho viéc kiém tra va
tinh toan khéi lvong két cau.

(xem tiép trang 27)
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Tu dong héa cap nhat néi dung ban vé AutoCAD

bang lap trinh VBA

Automatic update AutoCAD drawing with VBA programming

Tom tat

Phan 16n cac ban vé Xay dung (XD) hién nay
déu thuc hién trén phan mém AutoCAD. C6 ddi
tugng vé thudng xuyén bi thay d6i trong qua
trinh thiét ké va thi céng ciing nhu phu thuéc
vao qua trinh tinh toan ciing nhu cac dit liéu
dau vao khac. Tham chi ban vé gan nhu thay
ddi thdng s6 hoan toan.Cong viéc cap nhat dai
tuong vé trong AutoCAD mét cach thi cong ton
nhiéu cong siic va dé gap thiéu sét néu khéi
lwgng cong viéc nhiéu. Véi dit liéu dau vao duoc
thuc hién trén bang tinh Excel thi cong viéc
cap nhét nay dé dangthuc hién bang ngén ngit
lap trinh “Visual Basic for Applications” (VBA)
trong ca méi truong AutoCAD hodc Excel. Két
qua dam bao d9 chinh xac va gan nhu tu déng
héa (TDH) hoan toan. Ung dung nay da giai
quyét dugc nhiéu bai toan trong thuc té san
xuat mét cach hiéu qua.

Tir khoa: Ldp trinh VBA, AutoCAD, tu déng héa

Abstract

Most Construction drawings are currently done using
AutoCAD software. There are drawing objects that are
often changed during the designing and constructing

process, as well as depend on the calculation
process and other input data. Even the drawing has
almost completely changed parameters. Manually
updating drawing objects in AutoCAD is laborious
and error-prone if the workload is high. Input data is
made on an Excel spreadsheet, so updating is easily
done using the “Visual Basic for Applications” (VBA)
programming language on both AutoCAD or Excel
platform. The results ensure accuracy and are almost
fully automated. This application has solved many
problems in real production effectively.

Key words: VBA programming, AutoCAD, Automation

ThS. Phan Ty Huéng

B¢o mon Dia ky thuat & CTN - Khoa Xay dung
Email: tuhuongdcct36@gmail.com

DT 0913.532.322

Ngay nhén bai: 04/3/2021
Ngay stra bai: 19/4/2021
Ngay duyét dang: 21/7/2023

Phan Tu Hudng

1. Dat van dé

S dung thanh thao phan mém vé ky thuat AutoCAD gan nhw 1a b&t budc
véi nhirng ngudi hoat dong trong linh vire XD. V&i nhitng dw an I&n, khéi lwong
cong viéc nhiéu thi viéc thé hién trén ban vé doi hdi kién thirc cling nhu kj
nang khai thac AutoCAD clia nguoi thiét ké. Phan Ion thao tac thuc hién trong
AutoCAD moét cach thd codng, lam gidm nang suat va hiéu qua cong viéc, dac
biét 1a khi,sCPa doi hay cap nhat ndi dung,. NGi dung thwong xuyén thay doi la vi
tri, mau sac, kich thwéc, ndi dung clia doi twgng Ve...

Déi twong Block thudc tinh (BTT) dwoc stv dung phd bién trong cac ban
vé XD. Vi du nhu thé hién théng tin cac 6 dat quy hoach, hang rao, hé ga, éng
cbng, khung tén... M&i ban vé cé thé chiva hang chuc, tham chi hang tram BTT.
M&i BTT lai chira cac thuéc tinh (Tag) khac nhau. Nhiéu BTT phu thudc vao
d liéu tinh toan khac trong qué trinh thiét ké va thi cong céng trinh nén khéng
thé& chi khai bdo mét Ian. Viéc thay ddi BTT phd bién nhét 13 thuc hién trong
AutoCAD, tuy nhién chi &p dung véi tirvng déi twong. Véi ban vé nhidu BTT thi
cOng viéc nay tré nén khé khan.

Tinh hubng thwéng gép 1a cac théng sé cta BTT dwoc tinh toan hoac quan
ly trong bang tinh Excel (tinh hudng phd bién trong thiét k&). Bé thyc hién cong
viéc cap nhat BTT mét cach ty dong trong AutoCAD tlr Excel, ching ta st dung
ngon nglr [ap trinh VBA (hinh 1). VBA la ngdn ngi lap trinh “Visual Basic” (VB)
dwoc tich hop trong Office cling nhw AutoCAD nén thuan lgi cho qua trinh lam
Viéc.

2. Xay dwng chwong trinh trng dung VBA cap nhat BTT

Noi dung phan nay dé cap t&i mo hinh cap nhat div liéu tir ddi twong bén
ngoai, cu thé Ia tlr Excel vao AutoCAD thdng qua déi twong “VBA Automation”
(hinh 2). “VBA Automation” cho phép di&u khién cac ddi twong trong &ng dung
khac tlr bén ngoai. Vi du nhw diéu khién, chuyén di¥ liéu sang Word hay AutoCAD
tir Excel (va ngwoc lai) gibng nhw thwe hién tryc tiép trén (ng dung do.

Gia strban v& quy hoach ha tAng c6 hang chuc, hang tram hé ga duogc thiét
ké véi tén, kich thuwéc, cao dd dinh, cao do day... khac rlhau theo tinh nang st
dung.Twr d6 xay dwng BTT cé tén “HO_ga” v&i cac TagTEN, CD_Binh, CD_bay
(hinh 4). Cac thudc tinh dwoc tinh toan va tdng hop tai bang tinh Excel (hinh 3).

Cong viéc bay giq cap nhat su thay ddi cac thuodc tinh trén vao ban vé
AutoCAD, thyc hién bang lap trinh VBA trong cé moi treong Excel va AutoCAD
dé ngudi doc cé thé phan tich, so sanh.

2.1. Str dung VBA trong Excel

Can ct vao yéu cau & trén, chung ta xay dwng bang tinh nhw hinh 3 gém
cac cot la théng so6 ctia BTT. Cong viéc tiép theo la cap nhat BTT dung tén va
gia tri thudc tinh cta né trong tap tin AutoCAD dang mé& (hinh 4).

Tha tuc CopyExcelAutoCAD & hinh 5, 6 va 7 thiwc hién céng viéc cap nhat
cac gia tri ctia BTT, cu thé nhw sau:

- Kiém soat ban v& AutoCAD da mé hay chwa? Néu chwa mé sé xuét hién
théng bao 16i nhw hinh 5.

- Xac dinh ding tén ban vé can cap nhat BTT (hinh 6).

- Tao dcf)i twong SelectionSet (BlockObj). Phwong thirc ’Select cho phép
chon cac déi twong nam trong clra sb gi¢i han (Window), cat (Crossing) hay
toan bd trong ban vé (All). Tinh hudng nay chon All nhw s6 1 hinh 7.

- Duyét qua tivng Objects trong déi twong BlocklObj. So sénh gitra tén BTT
(hinh 4) vé&i cot “Tén Block” (hinh 3) & dong ma s6 2 hinh 7, néu trung thi so
sanh tiép thudc tinh Atts(0) v&i cot Tén (hinh 3) nhw sé 3 hinh 7. Thudc tinh
Atts(0) (’ng v&i Tag dau tién ciia BTT, Ia Tag TEN. Khi tim dung BTT thi sé gan
gia tri m&i cho no (sb 4 hinh 7).
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E Micrasoft Visual Basic - GAPTH\Khoahoc\ExcelToAutoCad.dvb - [ExcelToAutocad (Code)]

Sub CopykxcelkromAutotadl ()

ég Fle Edit View Insert Format Dcbug Run Tools Add Ins Window Help - 8 x
B=z=H 2dh o |y g omkd BEY 2 B w2 colile s
Project - ACADProject _’ﬂ (General) + CopyExcelFromAutoCad1 -
== A ***' Nguoi 14p: ThS. Phan ‘'u Huong =
Etﬁ ACADPraject (6:\PTH\Khoahn ''rl Email: tuhuongdecct36@yahoo.com B
&3+ & AutoCAD Objects **'' san pham dng dung, chuyén du liéu til kxcel sang AutoCad 5
i ~JEP ThisDrawing B N e e L '
53 Windes Public Const Tieulle = "kExcel to AutoCad” I
& ExcelToAutocad
-4 UnicodeVBA

Set Excellpp = GetObject(,
'Bay 16i khi Excel chua mo
If Err Then

Err.Clear

[= <« L

iz 1 . b 'Khai bao bién ; - = A T4
. vim kxcelapp As Ubject " ACadADPPITCartION
- X : :
Seopstisy - Cextiautooat --l Dim ExcelSheet As Object 'AcadDocument
ExcelToAutocad Module - "rao déi tuong Selection set
Alphabetic iCu’iegorized Dim Block0Obj As AcadSelectionSet
ExceIToAutocad : : ’
Dim Objects As AcadObject
im i As Integer, j As Integer, k As Integer
Dim Finded Ls Boolean
On Error Resume Next 'Bo qua loi khi AutoCad chua mo

"Excel.Application™)

'Khi Excel chua mo thi mo ra

Hinh 1. Cira s6 “Microsoft Visual Basic” trong AutoCAD

ExcelApp VBA Automation AcadApp
A
| ActiveDocument |
line Puint
[ ]
| Polyline |E | ModelSpace ;l Hatch |

h 4

Hinh 2. M6 hinh tham chiéu qua do6i tugng “VBA Automation”

Tha tuc trén dwo'c gan cho nat [énh “Xuat sang AutoCAD”
(hinh 3). Cac BTT dwoc cap nhat mét cach nhanh chéng
cung véi théng bao khi két thic cong viéc.

Phwong phap trén duyét qua toan bd déi twong trong ban
vé hay & gi¢i han ndo d6 theo y muén. Dwa vao dac diém
riéng ctia déi twong nhuw tén, mau séc, I&p quan ly (layer)
ma ching ta cé thé khai thac. Cha v la tén déi twong trong

‘Khai bdo tiéu dé théng béo

Public Const TieuDe = “Excel to AutoCAD”

Sub CopyExcelFromAutoCAD ()
Dim ExcelApp As Object, ExcelSheet As Object

‘Tao dbi tuong SelectionSet

Dim BlockObj As AcadSelectionSet,

Objects As AcadObject

AutoCAD phéan biét chi hoa v&i chi¥ thwdng nén sir dung
ham Ucase dé chuyén thanh chir hoa.
2.2. Str dung VBA trong AutoCAD

M6 hinh xay dwng thd tuc gan gidng trong mai trwdng
Excel. Chi khac la thi tuc can thiép tr AutoCAD sang Excel
qua déi twong “VBA Automation” thay vi ngwoc lai & muc
2.1.Tht tuc trong AutoCAD nhw sau:
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File
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Home

Insert

R

Page Layout

Formulas

Data

Review

F

Excel to AutoCadxlsm - Excel

View

Developer

G

H

Q Tellr

Tén Block

Tén

CD_Pinh

Cb_bay

'SAO CHEP BLOCK THUOC TINH TU EXCEL SANG AUTOCAD

Xuat sang
AutoCad

3

4 1

5 Haipa | a 1.62 1.15
6 M5 6 5.01 5.20
7| HA_ga 5 6.33 5.65
8 Ho_ga 3 5.46 4.73
9 HO_ga 2 6.11 5.30
10 HO ga 7 4.93 4.15
11 | HO_ga 8 6.34 5.05
12|

33

14

Hinh 3. Bang tinh chira thong s6 BTT trong Excel

E! AutoCAD 2007 - [G\PTH\Khoahoc\Test.dwg]

'_'-'l File [Cdit View Insert TFormat Tools Draw Dimension Modify [xpress Window Help

AutoCAD Classic - B W
=
7 ; sx [ o ]
E;‘ ™ Enhanced Attribute Editor
= Block: Hé_ga
i Tag: TEN
@ Attribute IT_enTi)_ﬁﬁbErF‘mpeﬁE:
s}
'y &) | Tag Prompt Value
o :]_ TEN Tén hd ga: 5
% “J* copAY  Caodaday 565
B W cBBINH  Cao d dinh: 533
‘_6 //‘:% Value: 5
e

= yd
= ,
@ | UK ] [ Cancel
& 461 A T T
A /4_1>

v
Hinh 4. Thong tin cac BTT la d6i tugng hd ga trong AutoCAD

Dim i As Integer, j As Integer

Dim k As Integer, Finded As Boolean

On Error Resume Next ‘Bd qua 16i khi Excel khéng md

tuong Ung dung Excel
GetObject (,

‘Tao dbi
Set ExcelApp = “Excel.Application”)
‘Bidy 18i khi Excel chua mo
If Err Then
Err.Clear
MsgBox”Hay md bang tinh Excel trudc khi thuc hién.” &

Chr (13) Tieude

& “Hay lam lai!!!”, vbExclamation,
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g Microsoft Visual Basic for Applications - Excel to AutoCadxlsm [running]  [ExcelToAutoCad (Code)]

$ File Edit View [nsert Farmat Debug Run Tools Add-Ins Window Help - X
BE&E-d o 3 A ronoa K Y @ | In13,cal1 E
Praject - VBAProject Ej |[Geneml] LI ICowExcelAulaCnd ;{

@ = E '"'' Ngu&i lép: ThS. Phan Tu Hueon

I:.I'g VBAProject (Excel to . vrrv 520 phém #ng dung: chuyén di lidu £ Excel sang AuteCad
=15 Microsoft Excel Obje Public Const Tieude = "Chuyén gié tri Block tit Excel sang AutoCad”
@ Sheet1 (Block) 'Thd tuc copy dir lidu tir Excel sang Autol
'EThingrk_bguk Sub CopyExcelfAutoCad() 7
|=}- {4 Modules 'Khai béo bi€n

Dim AcadApp As Chject
Dim AcadDoc As Cbject = ” e . 5
Dim Docltil Az Ohient A Hay md ban v& AutoCad trudc khi thuc hién,
Dim ExcelCap As String
'Tao d8i tucng SelectionSet
Dim BlockChkj As Object

¥ CxcelToAutoCad
d!'. Linicodekont
Hay lam lail!

< | 1mn | 3

Properties - ExcelToAutoC X |

IEdemul:ol Module ;l Dim Qbjocts As Cbject *
""Fh“b“ﬁclmﬁﬁmﬁl&dl Dim i As Integer, j As Integer i
Dim k As Integer, Finded As Boolsan !
mgnerroamocm 1
i
2 «E B - . P 2, i
On Error Resume MNext 'Bo que 1léi khi AutoCad khéng meo !
I
I
I
'Bé c&p nh&t man hinh £
Appliceation.ScreenUpdating = False ¥
'Tao af1 tuwong fng dung AutoCad ,f{
Set Acadhpp = GetObiject(, "AutoCAD.Application") ';’
'Hg'ty 181 khi Autolad chua mé& '/"
If Exrr Then '_.-"

Err.Clear
MsgBox ("Hdy m& ban v& AutoCad truéc khi thwe hi&n." & Chr(13) & _

"HAy 1Am lai'!''), vhExclamation, Tisude

Exit Sub
End If -
»

il KN |
Hinh 5. Phan dau tha tuc CopyExcelAutoCAD kiém soat AutoCAD mé hay déng?

Exit Sub

End If

‘Tao dbi tugng 1la bang tinh dang mo

Set ExcelSheet = ExcelApp.ActiveWorkbook.ActiveSheet

‘X4c nhan cé thuc hién hay khéng? (Tranh nham 13n)

If MsgBox(“Ban c6 thuc hién trén tap tin “ &
ExcelApp.ActiveWorkbook.Name, vbCritical + vbYesNo +
vbDefaultButtonl, Tieude) = vbNo Then Exit Sub

‘Khai bdo dbi tugng trong Excel

Dim BlockRange As Object, BlockName As Object

Dim OgiatriTemp As Object, BlocksCount As Double

With ExcelSheet
‘Xac dinh & chta tén BlockNames - la Name trong Excel

Set BlockRange = .Range (“BlockNames”)

‘Xac dinh sbé luong Block, 1a sbé hang tu 6 A4 trd xudng
BlocksCount = .Range (.Range (“A4"),

.Range (“A4”) .End (-4121)) .Rows.Count

End With
Set BlockObj = ActiveDocument.SelectionSets.Add (“SSET")

BlockObj.Select 5 ‘Chon toan bé dbi tuong trong ban vé
‘Duyét qua tung dbi tuong dugc chon
For Each Objects In BlockObj
‘Duyét qua bang tinh chta thdéng tin Block
For j = 1 To BlocksCount
Finded = False
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!{Geneml}

_:J ICopy[xzethnCnd _:J

'Tao dfi tuogng 14 bAn vE& dang md

Sat. AcadDon = RcadApp  Activelocumant

Set DocUtil = AcadDoc.Utility

'XAe nhan cd thiye hidn hay ¥héng? (Trénh nhim 13n)

If MsgBox ("Ban c¢ thuc hién trén tép tin " & AcadDoc.Wame & " khdng?",
whlritical + vh¥esNo + vhlefaultButitonl, Tieude) = vhNo Than FExit S;h

‘Chuyén sany cla 56 AuluCad

AppActivate AcadApp.Capticn

'Khai bédo 48i twong trong Excel
Dim BlockRanyge As Range

Dim BlockMame As Range

Dim OyialriTemp As Range

Dim BlocksCount As Double

'X4c dinh tén cla cka a8 Excel
IxcelCap = Application.Caption

With ActiveSheet
'Héc dinh tén khSi & chita té&n DlockNamss — 14 Nams trong DExcel
Set BlockRange = Range ("BlockMNames")
'éo dinh s& luong Dlock, ng vdi sé hang lién tuc t¥ & A4 trd xulng
BlocksCount = .Range (.Range("A4"), .Range("A4").End(xlDown)) .Rows.Count

Hinh 6. Phan tiép theo cua thu tuc CopyExcelAutoCAD ki€ém soat ban vé

End With
v
_'IJ

[(General) = | |CopyExcelautoCad

_o Set BlockObj = AcadDoc.SelsctionSets.Add (" SSET')
BlockObdj.Select 5 'Chen toan bé 481 tuong trong ban vé
'Duyét gua tung 48i tugong dugc chen
For Each Objects In BlockObj
'Duvét gua bang tinh chia théng tin Bleock
For § = 1 Te BlocksCount
Finded = False
With ActiveSheet
Dim Atts As Variant 'Bifn thuéc tinh cua Block
e 'X&c dinh té&n thuéc tinh & cét A (ph&n biét chi thudng va

in

If UCase (CS5tr (Qbjects.Name)) = UCase(.Range ("A3").0ffset(j, 0).Text) Then

Finded = True 'Néu tim th&y 481 tuong BTT
'X&c dinh théng tin thufc tinh tim ducc
Atts = QObjects.GetAttributes

For Each QgiatriTemp In BlockRange
‘Duyét gua tung thufc tinh cua Block (k) dya véaoc tén TAG

e Atts (k) .TextString = OgiatriTemp.0ffset (3, 0).Text
End If
Wext QgiatriTemp
Next k
"NEu tim duge d8i tugng thi chuyén tifp, bd gua Next
If Finded = True Then Exit Fer
End If
End If
End With
Next J
Next Objects

fnd E
Hinh 7. NGi dung chinh cua thu tuc CopyExcelAutoCAD

With ExcelSheet
Dim Atts As Variant ‘Bién thudc tinh cua Block
‘Xac dinh tén thudc tinh & coét A (phédn biét chr thudng va in)
If UCase (Objects.Name) = UCase (.Range (“A3”) .Offset (7,
Finded = True ‘Néu tim thiy dbi tuong BTT
‘X4c dinh théng tin thudc tinh tim duoc
Atts = Objects.GetAttributes
‘Wéu trung tén TAG (cdt B)

]8 TAP CH KHOA HOC KIEN TRUC & XAY DUNG

'‘N€u tring tén TAG (c&t B)
e If UCase (Atts(0Q) .TextString) = UCase(.Range ("A3").0ffset(j, 1).Value) Then
For k = LBound(Atts) To UBound(Atts) 'Duyét gua ting thubc tinh cda BTT

If UCase (OgiatriTemp.Value) = UCase (Atts(k).tagString) Then

0) .Text) Then



Hay mé& bang tinh tru'éc khi thuc hién.

| Hay 13m Lail Ban co thuc hién trén tap tin Excel to AutoCad.xdsm khéng?

=l

Hinh 8. Cac thong bao khi chay chuong trinh tir AutoCAD

Lookin: | Khoahoc -~ O ¥ E~ E@@

] Name Date modifiec #
| Nam 2017 4/7/2019 832
| Nam 2018 4/22/2019 25
| Nam 2019 5/2/2019 3:.05| _
[V ¥ ExcelToAutoCad.dvb - 5/4/2019 523
% Unicode VBA.dvb s 5/2/2019 112 ~
A i _ ‘“‘~~“ 3
File name- ExcelToAutoCad.dvb , T Lol

Files oftype:  [AutoCAD Apps (".anc” Isp:".dvb:”dbx" vix” fas) |

Loaded Applications | Histury list ["] Add to History

File Path =

= | Linlnad
acad.mnl C:\.Users‘l,Huong\AppData\Roaming‘\AHﬂ
acad2007LSF  C\Program Files (x86)\AutoCAD 2007\s. Startup Suite
acad2007doc... C\Program Files (x86)\AutoCAD 2007\s. a
AcApp.am CiFrogram Files (xdgl\AutoCAL 2004,
AT ammnara ane TADrAArar Filno SR80 Soaasnd™ AT 2007 x.

celToAutoCad.dvb successfully loaded.
F [ oo | [ v |

Hinh 9. Tai &*'ng dung VBA vao AutoCAD

If UCase (Atts(0) .TextString) =
UCase (.Range (“A3”) .Offset (7, 1).Value) Then
For k = LBound(Atts) To UBound (Atts) ‘Duyét qua tung thudc tinh cua BTT
For Each OgiatriTemp In BlockRange
‘Duyét qua tung thudc tinh cua Block (k) dua vao tén TAG

If UCase (OgiatriTemp.Value) = UCase (Atts (k) .TagString) Then
Atts (k) .TextString = OgiatriTemp.Offset (j, 0).Text
End If
Next OgiatriTemp
Next k

‘Wéu tim dugc dbéi tugng thi chuyén tiép, bd qua Next
If Finded = True Then Exit For
End If
End If
End With
Next j

Next Objects
MsgBox “Cébng viéc d& hoan tét!!!!”, vbInformation, Tieude
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‘X6a bd dbi tuong SelectionSet

ActiveDocument.SelectionSets.Item (“SSET”) .Delete

‘Xbéa bod céc bién dbi tuogng
Set OgiatriTemp = Nothing : Set BlockObj =
Set Blocks = Nothing : Set BlockRange =

Set ExcelApp = Nothing : Set ExcelSheet =

End Sub

Thu tuc trén lam viéc twong tw véi CopyExcelAutoCAD &
muc 2.1. So sanh 2 tha tuc sé thay gan nhw khong khac biét,
ké ca noi dung théng bao (hinh 8 va cac hinh 5, 6).

AcadApp, ExcelApp & cac thi tuc trén chinh 1a dbi twong
“VBA Automation”, gitip cho qua trinh két néi v&i ting dung
bén ngoai (hinh 2). Cac tha tuc déu st dung lién két mudn
nén khoéng phu thudéc vao phién ban Office va AutoCAD.

M6 hinh két néi nay da dwoc ap dung véi mot sbé (ing
dung thuec tién nhw téng hop thdng ké thép, vé trac doc, trac
ngang dia hinh, mat c&t tuyén, xac dinh dién tich va thé tich
dao dap, tinh toan cac khdi hinh hoc... lién quan véi viéc trao
ddi div lidu gitka mai trwerng Excel va AutoCAD.

2.3. Nhirng khéac biét gitra VBA trong Excel va AutoCAD

Tuy c6 sw giébng nhau nhwng md hinh quan ly ng dung
VBA cé mot chat khac biét. Excel quan ly cac thd tuc VBA
bén trong tap tin, lam viéc dwgc ngay khi mé& ra. Con voi
AutoCAD thi cac thu tuc VBA dwoc Iwu & tap tin riéng (dudi
dvb). D& 1am viéc thi cdn mé “Load Applications” va tai dw
an VBA can t&i (hinh 9). Sau d6 chiing ta mé&i cé thé st dung
cac thi tuc trong dw an d6. D& dy an VBA kém theo ban vé
(gibng v&i Excel) thi can thém cong tac “nhiing” vao.

Viéc tao nut 1énh hay menu, Ribbon d& chay chwong
trinh trén Excel dé& dang hon AutoCAD. Do vay thuc hién
VBA trén AutoCAD thi doi hdi thao tac nhidu hon.

Nothing
Nothing
Nothing

3. Két luan

Linh viec XD hién nay s dung nhiéu phadn mém (ng
dung khac nhau, do d6 thiéu sw gan két gitra ching. Khi div
liéu dAu vao thay ddi, dan dén mot loat thay déiva anh hwéng
theo kiéu day chuyén. Néu qua trinh lam viéc thiéu sy déng
bd va kiém soat thi d& dan t&i sy sai léch, anh huéng dén
chét lwong san pham va uy tin ctia nguoi thiét ké.

VBA la ngbn ngl lap trinh VB dwoc tich hop trong Office
va AutoCAD c6 thé giadi quyét nhiéu bai toan TDH thiét ké.
CAu trac ngdn nglr, mdi trwdrng Iap trinh twong tw nhau, chi
khac la dbi twong lam viéc khac nhau. Trong khi do, Excel
va AutoCAD la cac phan mém dwoc st dung rat phd bién
trong nhiéu nganh ky thuat néi chung va XD ndi riéng. VBA
la ngébn ngtr cé tinh tién dung, rat pht hop dbi véi nhivng ai
khong chuyén vé 1ap trinh. Hiéu rd strc manh VBA nén nhiéu
trwdng Dai hoc (PH) dwa vao gidng day chinh thirc hay dao
tao cép chingchi nhw PH Giao Thong Van Tai (nganh Ty
déng hoéa thiét ké cdu dwdng), DH Xay Dung Ha Noi, BH
Khoa Hoc Tw Nhign, DH M& TP.HCM (khoa Xay Dwng), DH
Nha Trang (khoa Ky Thuat Giao Théng), BPH Sw Pham Ky
Thuat TP.HCM (khoa CNTT)...Do vay can cé sy quan tam
thich dangvdi viéc hoc va str dung VBA trong linh viec TDH
thiét ké cong trinh./.
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Phan xa va khtic xa ciia séng P tai bién
gitra hai ban khong gian dan hoi truc huéng nonlocal

Reflection and refraction of p- wave at an interface
between two nonlocal transversly isotropic elastic half-spaces

Tom tat

Bai bao nghién citu sy phan xa, khic xa ciia
song P tai bién giia hai ban khong gian dan
héi nonlocal dang huéng ngang. Bai toan bién
dang phdng trong méi trudng dan héi déng
huéng ngang nonlocal dugc xem xét. T dang
nghiém ciia séng phang va cac phuang trinh
chuyén dich ciia méi trwdng dan dén phuong
trinh dac trung cda song. Tir d6 thiét 1ap trudng
chuyén dich cho ban khdng gian phan xa va
khiic xa.Diéu kién lién tuc tai bién phéan chia
lién quan dén dich chuyén, {ing suat phap va
ling sudt tiép. Dua trén cac diéu kién bién nay,
hé s6 phan xa, khtic xa (RTC) clia cac séng da
dugc tim ra. Cudi ciing, mét vai vi du s6 dugc
xét dé thé hién su anh hudng cia tham sé
nonlocal, géc téi d6i véi hé so phan xa, khuc xa.
Tir khéa: phan xa, khiic xa,nonlocal, ddng hudéng nga

Abstract

This paper is concerned with the reflection and
refraction of quasi P wave incident at an interface
between two nonlocal transversely isotropic elastic
half-spaces. The problem of plane strain in nonlocal
transversely isotropic medium is considered. From
the solution form of plane wave and the constitutive
equation, the characteristic equation of plane

wave is obtained. The boundary conditions depend
on the quality of the interface and involve the
normal, tangential displacements and the normal,
tangential stresses. Based on these conditions,
reflection and refraction coefficients (RTC) have
been derived analytically for when a longitudinal
displacement wave strikes the interface. Finally,
numerical examples are provided to show the effect
of the nonlocal parameter and incident angle on the
reflection and transmission coefficients.

Key words: reflection, transmission, nonlocal,
transversely isotropic
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D6 Xuan Tung

1. Gi&i thiéu

Phan xa, khic xa cla soéng tai bién gitra 2 moi trwong khac nhau la mét
van d& co ban trong nhiéu linh vwe nhw dia chan, dia vat ly, nghién ctru dong
d4t, danh gia khong pha hiy. Ngay nay, trong cac linh vire théng tin lién lac, ky
thuat y t&... y&u cau kich thwéc clia cac thiét bi &am hoc ngay cang nhé hon. Do
do, cac ly thuyét dan héi cuc bod (local) va phi dia phwong (nonlocal) da dwoc
dé& xuat dé& phan tich mai trwdng lién tuc trong pham vi mé- vi méd hodc nano
twong trng.M6t md hinh co hoc lién tuc nonlocal dwa trén ly thuyét Eringen da
dwoc dé xuat dé tinh toan sw phu thudc vao kich thuwéc clia cac ciu tric rat nho
[11,[21,[3]. Chakraborty [4] da phan tich dang diéu clia séng trong mbi trwdng di
hwéng véi anh hwéng clia tham sb nonlocal bang cach s dung phuong phap
phan t& hivu han phd. Khurana va Tomar [5],[6] d& nghién cru sw phan xa cla
séng doc tai bién phang tw do (rng suét cia ban khong gian nonlocal micropolar.

Noi chung, trong cac nghién clru noi trén, cac bai toan méi chi ding lai &
bai toan truyén song, bai toan phan xa tai bién ty do, bai toan phan xa, khuc xa
clia cac séng tai bién ctia 2 ban khéng gian dan hdi nonlocal con rat han ché.
Do d6, trong bai bao nay, van dé& phan xa, khic xa clia séng tai bién gira hai
ban khéng gian dan hdi ddng hwéng ngang cé xét dén anh hwéng nonlocal
duoc xem xét. Phan dau tién gidi thiéu ngén gon vé ly thuyét local va cac bai
toan phan xa, khuc xa ctia séng. Trong phan 2, cac phuwong trinh co ban dwoc
xay dwng. Phan 3 mé ta bai toan, cac dang nghiém cho 2 ban khéng gian va
diéu kién bién dwoc dwa ra. Dwa vao céc diéu kién lién tuc tai bién, cac hé sé
phan xa, khic xa dwoc dwa ra trong Phan 4. Cubi cling, trong phan 5, phan két
luan dwoc trinh bay. Két qua sb cho s bién thién clia RTC véi géc t6i, tham sb
nonlocal dwoc khao sat.

2. Cac phwong trinh co’ ban

Xét méi trwdng dan héi dang hudng ngang thuan nhat voi mat phang déi
xtng tring voi mat phang x;xs. Trang thai bién dang phang voi cac thanh phéan
chuyén dich cé dang nhw sau:

U =u(x, a,t) =0;(i=13)
. (™

Moéi lién hé gitra trng suat véi cac thanh phan chuyén dich cé dang [7],[8]
o,=c¢cu, +c.u,. o, =c.u, +Cc.u

1714 1377337 733 137011 33733

O3 =0y = 044(u1,3 + u3‘1) (2)

la cac thanh phan ng suét, ¢ ;c,,;c,,;c,, 1a cac hang

7 119 P30 Y330

Trong do ¢
s6 dan hoi.

Phwong trinh chuyén dong bd qua lwc khéi theo ly thuyét nolocal cla
Eringen[1],[2],[3]

=(1-¢'V*)pl;o,, +0,,

;€3 CyiCy,

117 7137 Y339

0, +0,, =(1-¢V?)pl,

(3)
O day ¢ 1a tham sé nonlocal (¢ =e,a) v&i e, 1a hang sb nonlocal. Dwa vao ly
thuyét déng lwc hoc phan t&r va phuwong trinh tan sic, Eringen da dwa ra xap
Xi €p=0.39, a la d6 dai dac trwng, n6 phu thudc vao tirng vat liéu cling nhw bai
toan lién quan dén vat lieu do, V la toan ti Laplace, £ la mat do khéi lvong.
Thay (2) vao (3) ta dwoc hé phwong trinh dbi véi cac thanh phan chuyén
dich, cu thé

c.u 111+CA4U133+(C +C, )U :(1—82V2),0U1

c U, +C,U,, +C.U,. =(1-¢V*)pli
( 13 44) 333,33 ( )p 3 (4)
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Hinh 1. Sy phan xa, khic xa cua séng qP tai bién
giira hai ban khong gian dan h6i nonlocal dang
huéng ngang

3. Thiét lap bai toan

Xétbaitoan dwocthé hiéntrong Hinh 1. Ban khong gian Q°
chiém mi&n x>0, lién két co hoc gén ch&t véi ban khong
gian € chiém mién x3<0. Truc x; dwoc lay doc theo mét
phan cach va truc x5 hwéng thdng dirng Ién trén.

Cac nghiém séng phang cla (4) trong mat phang x;x3 c6
dang [9],[10]

{Lﬁ — a1erk(x1+§x3—cz)

U = g ettt
3 3 (5)

trong dé k - thanh phan x, ctia sé séng, van téc pha ¢ doc

theo x4, & 1a ty sb chwa biét ctia cac thanh phan vecto séng
doc theo phuong x5 va x4, a4, a3 la cac bién d6 dich chuyén
chwa biét. Luat Snells tdng quat da duoc tinh dén trong (5).

Thay (5) vao (4) dan dén hé 2 phwong trinh déi v&i 2 hé
sb aq; a3. Dinh thirc ma tran cac hé sé nay bang 0 dan dén
phwong trinh dac trwng c6 dang

t4§4 - tZ§2 + to = 0 1
(6) 0.9

Trong do:
0.8

t4 = (Csa _pczkzgz )(CM —pC2k282 );to

= (.~ pe'(1+Kke"))(c,, — pei(1+K's")) 07
tz = pcz(caa + C44 + (Cﬂ + Caa + 2044)k2‘92) o 06
-2pc'k’e*(1+k’e*)+c, —c.c, +2¢c,.C,, § '
£ 05
Phwong trinh (6) la phwong trinh bac hai cltia 3

&%, mbi nghiém la moét cap séng. Nhirng séng n?y £ 04
la twa séng doc (qP), twa song ngang (qSV) truyén

theo huwéng nguwoc nhau trong méi méi truong. 0.3

3.1. Nghiém séng cta 2 ban khéng gian 02
Chung ta goi &,;¢, dwong va &,;¢, am tuong

&ng vO&i séng phan xa va khuc xa trong Q" va O, 01

twong ng. Cu thé 0
+) D6i v&i séng téi:

0
u10 —a, 1 LGRS
u3 hO

)

+) D6i v&i cac séng phén xa:

|:U11:| —a |: 1 :|eik(x1+51x3m.[u1z:| a |: 1 :|erk<r|+é2»<3ct)
u '|'h | u? I h
3 1 3 2 (8)

+) Béi v&i cac séng khuc xa:

u| lh Tut| |k
3 3 3 4 (9)

~ G day a la bién do dich chuyén cla cac séng, h; 1a cac ti
sb bién do thanh phan clia mbi séng
— (013 + CM )ér
’ CM +033§r2 —pCz(1+k282(1+§2))

va i=0,1,2,3,4 twong rng v&i song t&i, song phan xa,
khuc xa.

Dé& thuan loi trong viéc xem xét cac diéu kién bién sau
nay, chung t6i dwa ra cac thanh phan cla &ng suat

0-13 = CAA(h + 5);0-33 = C13 + 033h§ (1 O)
3.2. Piéu kién lién tuc tai bién phan chia 2 bén khéng gian

Hai ban khong gian QUJQ’C gan chat véi nhau ’tai mat
phéng x3=0, cac thanh phan dich chuyén va trng suét cta 2
ban khong gian la lién tuc, trc la

Uy =usu; =U;0;, =0, O

.
131035 =

(1)
4. Hé s6 phan xa, khtc xa

Thay céac thanh phan dich chuyén cla song toi, song
phan xa va khuc xa tte (7) - (9) va cac thanh phan cua tng
suat (10) vao dieu kién lién tuc(11), ching ta thu duwoc hé
bbn phwong trinh tuyén tinh ctia cac bién d6 dich chuyén cac
song phan xa, khuc xa aq;a,;as;a, theo bién do dich chuyén
clia song téi ag

_____ R1
o (S R2
T
T2
]
H ¢
1 4
1 4
i
H -
| ;
!
I -
1 -
1 -
L1 -~
r
I~ -
| Y -
‘\ f"'
L LY -
\\ 'J"
1 o
L \\.\ -~
1 r
B A -
1 \ e
-
E T —— [ \\‘ e
Fiy S, -~ —
u e -
h-L -
1 1 o e Pl 1 1 1 1 |
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Angle & in degree

Hinh 2. Anh huéng ctiahé s6phan xa, khic xa clia cac séng
theo goc téi trong mo hinh nonlocal
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RT coefficients

Khi dé, hé s phan xa, khtic xa dwoc dinh nghia la

09r
""" R1 ti s6 bién do clia séng phan xa, khic xa so v&i séng toi
I T e R2
08 R TR, TR,
07k 2|, s AR, NS A
; 1/1+h2 ,/1+h2 (13)
"l § N AT, SN A
I’(‘ +
0.5 [\ el Pé minh hoa cho két qua dat dwoc & trén, 1 vi du
04l ‘\ ,_,»"' tinh toan s6 dwoc thye hién véi cac gia tri tham so vat
' ‘\ i liéu cho 2 ban khong gian dwoc cho bdi:
03\ el +) Ban khong gian Q"
, ’
02 S ," ¢, =9.04;c, =6.2;c, =9.06;c,, =16.82;¢, =0.39;
’ T N, ," o a =0.421*10"p =4700
!ly-_ LY r _._‘-"-
01F “'""b._.‘ '/ _'__-""_—
\\:"";d, “"_,,--‘ +) Ban khong gian € :
0 1 1 =1 e T 1 1 1 1 - 0Oc =58¢c =6.02¢c = 02:e =0.32:
0 m 20 20 m m = -0 20 %0 ¢, =12.0;c;, =5.8;c,, =6.02;c,, =16.02;e, =0.32;

Angle & in degree

Hinh 3. Anh hudng ctiahé séphan xa, khic xa
cuia cac song theo goc téi trong mo hinh local

-a,—-a,+a,+a, =a,
-ha —-ha,+ha,+ha, =ha,
—c,(h+¢&)a —c,(h+¢&)a, +c,(h +¢&)a, +c,(h +¢)a,
=c,(h +¢&)a,
—(c,, +c hg)a,
+(c,, +c hé)a, =(c, +c hé a,

- (C + Csahzg )a + (Cw + Csa 35 )

(12)

Ky hiéu
a a a
A=—1’ =—2;A3=_3;A4=_4
' a A a a X
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Chu y réng cac két qua tinh toan thé hién sw anh
hwédng ctia tham so nonlocal nén hé s6 phan xa, khiuc
xa theo 2 mo hinh local ¢ #0 va nonlocal € #0

T cac hinh vé 2 va 3 ching ta thay rang khi goc

t&¢i tang thi cac hé sé khuc xa c6 xu huang giam dan,
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Khao sat su thay doi kich thudc hinh hoc ban canh
anh huéng dén cudéng dd nén danh nghia vé 6n dinh méo
trong cau kién thép tao hinh ngudi

Investigationof change inflange geometry sizeaffecting nominal axial strength
for distortional buckling in cold-formed steel member

Tom tat

Bai bao trinh bay tom tat cic dang mét 6n dinh trong cau
kién thép tao hinh ngudi chiu nén, hinh minh hoa céc
dang mat 6n dinh va phuong phap cudng dd truc tiép dé
xac dinhcudng d6 nén danh nghia vé 6n dinh méo trong
cau kién thép tao hinh ngudi chiu nén. Phuong phap nay
ap dung phan mém CUFSM dé dé phan tich én dinh dan
héi ctia két cau thép tao hinh nguéi. Bai bao ciing thuc
hién khao sat su thay ddi kich thuéc hinh hoc ban canh
anh huéng dén cudng dé nén danh nghia vé on dinh
méo trong cau kién nay.Khao sat dugc tién hanh véi hai
tiét dién c6 kich thudc chua thay ddi 1a C200x85x20x2 va
1200x57x20x1,5.Két qua khao sat cho thay cé thé thiét ké
dugc kich thudc tiét dién hop Iy nhat vé kha néng chéng
mat 6n dinh méo khi cau kién lam viéc chiu nén.

Tir khéa: Phuong phdp cudng dé truc tiép, cudng do nén danh
nghia,on dinh méo, khdo sdt su'thay doi kich thutc hinh hoc bdn
cdnh,cdu kién thép tao hinh ngudi chiu nén

Abstract

The paper presents a summary of the types of instability in
cold-formed steel members under compression, illustrates these
types of instability and direct strength method to determine
the nominal compressive strength of distortional stability in
cold-formed steel members under compression. This method
applies CUFSM software to analyze the elastic stability of cold-
formed steel structures. The paper also investigates the change
in flange geometry affects the nominal compressive strength
of distortional stability in this member. The investigation was
conducted with two sections of unchanged size, (200x85x20x2
and Z200x57x20x1.5. The investigation results shows that it is
possible to design the most reasonable cross-sectional size in
terms of distortional stability resistance when the member is
under compression.

Key words: Direct strength method, nominal axial strength,
distortionalbuckling, investigation of change in flange geometry,
cold-formed steel member under compression
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Vii Quang Duan

1. bat van dé

CAu kiénbang thép tao hinh ngudi chiu nén cé thé bi pha hoai do
chay déo, mat n dinh cuc bd, mat &n dinh méo, mat bn dinh tdng thé
hodc két hop cac diéu kién nay véi nhau. Hinh 1minh hoa ba dang mét
6n dinh dan hdi clia thép tao hinh ngudi tiét dién ch» C dién hinh chiu
nen Dang mét 6n dinh cuc bd (Iocal buckllng) dac trung b&i dang mat
4n dinh c6 buwéc séng tuo’ng déi ngan va séng mét &n dinh dwoc l&p
lai b&i bién dang nén cla cac phan t& hop thanh ciu kién (vi du ban
bung, ban canh va mép tang cirng);bén géc clia mét cat ngang khong
c6 dich chuyén twong dbi. Dang mét &n dinh méo (distortional buckling)
xay ra & nhirng séng mét &n dinh cé chiéu dai trung binh. O’ dang mét
4n dinh méo, tiét dién bi vénh va mép canh nén ctia ciu kién bi quay
quanh vij tri giao nhau gitba ban canh va ban bung, nhwng né ciling cé
thé dwoc hinh thanh béi sw mat 6n dinh clia ban canh trong cAu kién
duoc téng clng béng swon bién. Dang mét 6n dinh téng thé (global
buckllng) xay ra & cac buwoc song twong déi dai, toan bo tiét dién dich
chuyen ho&cquay nhw mét vat ran tuyét déi ma khong cé sy thay ddi
dang k& hinh dang mat cét ngang [1].

Mét 6n dinh méo thwong xay ra & cac tiét dién do bién dang ngang
bi ngén can béi gidng khong lién tuc nhw canh chiu nén cla cac ciu
kién nhw cot vatru [2].

1 ? LI

.y ) L

a) M4t 6n dinh cuc bd b) Mat 6n dinh méo c) M4t &n dinh tdng thé

Hinh 1. Cac dang méat 6n dinh cua tiét dién chir Z chju nén

2. Phwong phap cwong do trwe tiép xac dinh cwong dd nén danh
nghia vé 6n dinh méo

Tai liéu [3] da dwa phwong phap cwdng do truc tiép (Direct Strength
Method - DSM) vao phan chinh dé xac dinh lwc nén danh nghia cla
cAu kién bang thép tao hinh ngudi. Phwong phap chiéu rong hivu hiéu
(Effective With Method — EWM) dworc trinh bay trong phan Phu luc.

CAu kién chiu néncé thé bi pha hoai do: Chay déo va mat &n dinh
tdng thé; méat &n dinh cuc bo két hop véi chay déo va mét &n dinh tdng
thé; méat &n dinh méo. Nhw vay, mét &n dinh méo 1a maét diéu kién tinh
toan doc lap vai cac didu kién tinh toan khac. Trong pham vi bai bao
nay, tac gia tap trung vao trinh bay cach xac dinhcwdng dd nén danh
nghfa clia céu kién khong co 16, dwoc gidng lién tuc vé&dn dinh méo.
Day la diéu kién tinh toan hay gap trong cAu kién chju nén [3].

Déi voi tiét dién khong co 16, cuwdng dd nén danh nghia P,g xac
dinh nhw sau:
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Hinh 5. Bi€u d6 thé hién méi quan hé giira b va Pnd cua tiét dién Z200x57x25x1,5
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Hinh 7. Bi€u d6 thé hién méi quan hé giira d va Pnd cua tiét dién Z200x57x25x1,5

Néu A4 > 0,561 thi Pyg =P, (1)

Néu Ay > 0,561 thi

P 0,6 P 0,6
Py =|1-025 -2 —od | p
"’ {P ] [P J '@

y y

Trong d6: Ag =Py /Pey (3)
Py =AgFy, 4)
V6i: Ag 1a dién tich tiét dién nguyén;
F, la gi&i han chay;
Feqr 12 lc nén gidi han vé 6n dinh méo dan hdi,
Perd = Achrd (5)

Feqr 1a 'ng suét mét &n dinh méo dan hdi dwoc tinh toan
theo phwong phapdai hiru han dworc trinh bay nhw dwéi day.

Phwong phap dai hiru han (Finite Strip Method — FSM)
la mét trwdng hop déc biét cia phwong phap sé dwoc sang
tao b&i Cheung, 6ng da st dung ly thuyét tAm Kirchoff dé xay
dwng cac dai hiru han. Bay 1a mét phwong phap rat hiéu qua
va phd bién dé& phan tich 6n dinh dan hdi ctia két cAu thép
tao hinh nguéi. AIS| da tai trg dé phat trién phwong phap nay.
Két qua la sy ra doi ctia phAm mém mién phi CUFSM voi
viéc dung FSM dé phan tich &n dinh dan hdi cho tiét dién bat
ky. FSM khao sat dwoc ciu kién chiu ct, didu kién bién khac
nhau, cau kién cé 16, ciu kién co dinh kém, tw nhan biét cac
dang méat 6n dinh cuc bd, mét &n dinh méo, mat 6n dinh téng
thé va cac trwong hop déc biét khac [1].

3. Khao sat sw thay dbi kich thwéc hinh hgc‘bén canh
anh hu’c’yng dén cwong dd nén danh nghia vé 6n dinh
méo dan hoi

Khao sat dwoc tién hanh va&i hai tiét dién co kich thuwéc
chwa thay dbi la C200x85x20x2 va Z200x57x20x1,5. Vat liéu
st dung c6 mo6 dun dan hc}i E = 20300 MPa, gi¢i han chay
fy‘= 345 MPa. St glung phan mém CUFSM phién béq 5.01;
dau vao la théng so \(ét liéu, kich t‘hu’é’q hinh hoc cﬂq tiét’dién
va tai trong don vi; d4u ra ctia phan mém |a tng suét mat én
dinh méo dan hdi Fy. Sau dé (rng suét nay dwoc dung dé
tinh toancwdng d6 nén danh nghia vé &n dinh méo dan hoi
P4 theo cac cong thire trong muc 2 & trén.
a) Anh huéng cta bén kinh géc uén r

Cho ban kinh goc udn thay déi theo céc gia tri r = 0, 5,
10, 15, 20. Két qua tinh toan cwdng do nén danh nghia thé
hién trong hinh 2 va 3.
b) Anh huéng ctia bé réng b

Cho bé rong tiét dién thay dbi theo cac gia tri b = 25, 50,
75,100, 125, 150, 175, 200. Két qua tinh toan cwdng dd nén
danh nghia thé hién trong hinh 4 va 5.
¢) Anh huéng cia chiéu dai suon d

Cho chiéu dai swon thay déi theo cac gia trid =0, 10, 20,
30, 40, 50, 60. Két qua tinh toan cwdong d6 nén danh nghia
thé hién trong hinh 6 va 7.
4. Két luan va kién nghi

Bai b?o trinh bay phwong phap cuwdng do trec t‘iép dung
I&i gidi s6 dé xac dinh cwérng d6 nén danh nghia vé én dinh
méo vakhao sat sy thay ddi kich thwéc hinh hoc ban canh
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anh huéng dén cwdng dd nén danh nghia vé én dinh méo
dan héitrong cAu kién chiu nénvai sy hd tro ctia phdn mém
CUFSM. Tl cac biéu dd cé thé dwa ra mot sd nhan xét sau:

Hinh tlr 2 dén 7 cho thay sw thay ddi cwong dd nén
danh nghia v& 6n dinh méo la nhw nhau déi véi tiét dién
C200x85x20x2 va Z200x57x25x1,5 khi cac kinh thwéc hinh
hoc ban canh thay ddi. Nhw vay két qua khao sat béng phan
mém CUFSM la tin cay.

Hinh 2 va 3 cho thay khi ban kinh géc udn tang tr 0 mm
dén 20 mm thi cuwdng dd nén danh nghia vé 4n dinh méo
khong thay dbi nhiu. Khi ban kinh géc udn khoang 10 dén
15 mm thi cwéng do nén danh nghia vé& én dinh méo 1a nhd
nhat. Tuy nhién, sy thay déi nay khéng lén, khoang 6,1% dbi
véi tiét dien C200x85x20x2 va khoang khoang 3,8% dbi vai
tiét dién Z200x57x25x1,5. C6 thé coi sy thay déi ban kinh
géc udn khéng anh hwdng dén cuwdng dé nén danh nghia
vé &n dinh méo.

Hinh 4 va 5 1a két qua tinh toan cudng dd nén danh nghia
vé &n dinh méo khi bé rong tiét dién b thay ddi tir 25 mm dén
200 mm (bang chiéu cao tiét dién). Khi bé réng tiét dién tang
thi cwéng dd nén danh nghia vé &n dinh méo tang rdi lai
gidm. Cuwéng d6 nén danh nghia vé& 6n dinh méo dat gia tri
I&¥n nhéat khi ty s6 b/h =1/ 2.

Hinh 6 va 7chi ra méi quan hé gitra chiéu dai swon d va
P.q khi chiéu dai suwon d thay déi tr 0 mm dén 60 mm. Khi

chiéu dai swong d tdng tr 0 mm dén 30 mm thi cwdng do6
nén danh nghia vé 6n dinh méo ting nhanh nhéat, khoang
2,2 1an dbi voi tiét dien C200x85x20x2 va khoang khoang 2
Ian dbi vai tiét dien Z200x57x25x1,5. Khi chiéu dai swong d
tang tr 30 mm dén 60 mm thi cwéng dd nén danh nghia vé
4n dinh méo tang khong nhiéu.

Nhuw vay, khi chiu néncé thé thiét ké dwoc kich thuoc tiét
dién hop ly nhat v& kha ndng chdng méat &n dinh méo. Véi
tiét dién chir C va chi¥ Z cé chiéu cao xac dinh, can chon ban
kinh géc udn,chiéu réng ban canh va chiéu dai swontheo
két qua nhan xét & trén dé dat dwoc kha nang chéng mét
4n dinh méolén nhét. Ngoai ra, kich thwdc tiét dién cau kién
chiu nénciing phai théa man cac diéu kién chiu lwc khac./.

|
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Ung dung céng nghé BIM trong thiét ké két cau bé tong cot thép du'iing luc

cho céng trinh I3p ghép

4. Két luan

Trong két ciu bé téng cbt thép duw trng luc, viéc sir dung
cong nghé BIM sé& dem lai hiéu qua cao trong viéc rat ngén
thoi gian tir khau 1én y twéng ti trién khai ban vé ky thuat.

Co6ng nghé BIM la céng nghé maéi nhat hién nay va né
chtva dwng nhirng wu viét nhat dinh trong viéc ap dung vao
nganh xay dung DPé ap dung dwoc réng rai tO’I tat ca cac loai
c6ng trinh can co sy dau tw nghlem tic vé thoi glan cong
strc, thoi gian dao tao va chuyén giao cdng nghé phan mém
dé& BIM dwoc &p dung réng rai trong nganh cong nghiép xay
dwng.

U’ng dung clia cong nghé BIM trong viéc trién khai ban
vé két cAu gilp viéc kidm soat xung dét gitra cac bé mon tir

(tiép theo trang 13)

do hé tro cho don vi tw van thiét ké va don vi thi cong co thé
phat hién dwgc nhirng xung dot khdng gian va lwdng trwdc
dwoc nhivng bat cap co6 thé gép phai trong qua trinh thi cong
dé c6 bién phap x& ly kip thoi.

Ung dung cong nghé BIM trong thiét ké két cAu BTCT dy
&ng lwe cho cong trinh 1&p ghép la can thiét tuy nhién phai
tuan thd nghiém ngat cac bwéc trién khai nhdm dam bao tinh
hiéu qua cta cong nghé BIM tir d6 dam bao chét lwong du
an tlr khau thiét ké két dén khau lap dwng ché tao cac két
cAu tai hién trwong, déng thoi rat ngén thoi gian thiét ké thi
cdng cong trinh./.
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Thiét ké, tinh toan bién phap thi cdng dam chuyén

nha nhiéu tang

Design and methods construction for Transfer Beam

Tom tat

Dam chuyén nha nhiéu tang la ciu kién dam
<6 tac dung phan phéi lai tai trong thang diing
va dang dugc st dung rong rai ¢ Viét Nam.
Dam chuyén c6 kich thudc I16n hon nhiéu so véi
dam bé tong ot thép théng thudng nén cong
tac thi cong dam chuyén thudng c6 khéi lugng
cong viéc16n va khé khan hon cho cac nha thau
thi cong... Bai bao nay tién hanh nghién ciu va
dé xuat quy trinh, giai phap thiét ké, tinh toan
bién phap thi cdng dam chuyén ctia nha nhiéu
tang. Gitip cho cac ky su xay dung, nha thau

thi cong dé dang thiét ké, Iua chon bién phap
thi cong dam chuyén phu hop voi diéu kién thi
cong trudc khi tién hanh thi cong, nham gitip
giam thiéu nhitng khé khan trong viéc thi cong
dam chuyén.

Tir khéa: Dam chuyén, (Gp pha, Gido chong, Trudng
Uing sudt nhiét, BIM

Abstract

For High Rise buildings and skyscrapers, Transfer
Beams play an important role in terms of distributing
vertical loads and have been used widely in Vietnam.

The size of transfer beams is much larger than
normal reinforced concrete beams; therefore, it takes
more time and method to construct transfer beams.
In this paper, we share with you our findings in terms
of construction method and workflow for transfer
beams. Helping construction engineers, construction
contractors easily design and select construction
methods that are suitable for construction conditions
before starting construction, in order to minimize
difficulties in construction.

Key words: Transfer Beam, Transfer Girders,
Formwork, Thermal stress field, BIM
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1. Dat van dé

D&m chuyén (Transfer Beam hodc Transfer Girders) dwoc st dung ngay
cang nhiéu hon trong cac cadng trinh xay dwng & Viét Nam. Do viéc st dung
d&m chuyén trong cac tda nha nhiéu tang gilp linh hoat trong viéc b tri khéng
gian kiét tric, hodc cong néng s dung gitra cac tAng thwong mai bén dwdi va
cac tAng cdn ho bén trén trong cac tda nha.

Dam chuyén Ia c&u kién dam c6 tac dung phan phéi lai tai trong thang dirng.
Dq dac diém vé tai troqg nén hau hét dam chuyén deu thuc}p dang dam cao y‘l
thé cong tac thi cong ddm chuyén ngoai cac dic diém cla cu kién bé téng cbt
thép théng thueng, thi con nhivtng déc diém sau:

+ Dam chuyén co kich thudc Ion hon nhiéu so voi két cau dam bé tong cot
thép thong thwrng nén cong tac thi cdng dam chuyén thuong cé khdi lvong
cbng viéc lén.

+ Phan I6n céac két cau dam chuyén duoc thiét ké, ndm & nhirng tang trén
cao cla cg“)ng trinh, chiéu cao tang Ic’m,’cung v@i kich thwéc va j[éi trong thi cong
I&n nén can mét lwgng 16n hé gido chong. Chinh vi vay, yéu cau ky thuat trong
thi cong dam chuyén thudng phirc tap va khé khdn hon so véi thi cong két cau
bé tong cot thép thdng thuwong.

+ Cong tac thi cong ddm chuyén can tréi qua nhiéu céng doan, cho nén thoi
gian thi cong kéo dai.

+ Kich thwéc ctia ddm chuyén 1én, trong qué trinh thi cong can phai ¢ bién
phap thi cong phu hop d& dam bao chéng co ngét trong bé téng ciing nhw (ng
suat nhiét sinh ra trong qué trinh thdy héa clia xi mang.

Hinh 1. Thi cdng hé dam chuyén, du &n D’Capitale, Ha Ndi

D& dam bao cong tac thi cong ddm chuyén theo dung cac yéu cau vé ky
thuat, an toan lao déng va vé sinh méi trwdng, thi nha thau thi cong, k§ sw xay
dung can phai tinh toan, thiét k&, Iwa chon bién phap thi cong ddm chuyén phu
hop véi diéu kién thi cdng trwée khi tién hanh thi cong. Tlr d6 doi hdi can cé mot
quy trinh tinh todn, thiét ké& bién phap thi cong ddm chuyén dé dam bao cac yéu
cau thi cong.
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2. Cac bwérc thiét ké, tinh toan bién phap thi cong dam
chuyén

T nhitng nghién ctru va cac dw an thuc té da thi cong,
nhém tac gid nhan thay trén tryc té thi cong, cac kj sw xay
dwng, nha thau thi cong, khi tién thanh thiét k&, tinh toan
bién phap thi cong ddm chuyén déu khong tuan theo mot quy
trinh hay tiéu chuan nao c&, ma méi kj sw, hay mét nha thau
tw tién hanh thiét ké, thi cong theo minh nghiém ca nhan cta
ky su hay ctia nha thau. Diéu nay tiém an nhiéu rui ro trong
qua trinh thi cong, do d6 bai bao d& xuat cac budc thiét ké
bién phap thi cong ddm chuyén nhw bang dwéi.
2.1. Dé xuét, lira chon bién phép thi cong bé téng, céppha,
cot thép dédm chuyén so bo

Nha thau thi cong, k§ sw thiét ké& bién phap thi céng can
phai tién hanh nghién ctru cac hd so, tai liéu lien quan dén
hd so thiét ké ban vé thi cong clia ddm chuyén, clia dw an.
T d6 dwa ra phwong an thiét ké so bd bién phap thi cong
dam chuyén.

Trong phwong an thiét k& so bd, can phai dwa ra cac giai
phap cbp pha, gido chdng, gidi phap 1&p dwng cbt thép, thi
cbng bé tong cling nhw chdng nirt cho bé téng khéi Ién.

Qiéi gha’p thi céng bé téng can dwoc nghién clru vira dwa
ra dé& xuét trwdc nhat. Lwa chon phwong an dé bé tong mot
an hay chia ting dot doé, dé l1am can ctr lwa chon ching loai
cop pha, gido chdng ciing nhw gidi phap chong nit cho cau
kién dam chuyén trong va sau khi thi cong.

~ Chuing loai cop pha Iya chon lam sao dam béo yéu cau
vé chiu Iug:, dgf) \(6ng trong qua trinh thi céng, ngoai ra dam
bao cac yéu té vé'né]ng Iwc cung (rng vat tw clia nha théu thi
cong cling nhw s6 lan Iuén’chuyér) clia ching loai cop pha
d6. C6 thé tham khao mét s6 loai cop pha dwoc si dung phd
bién trong thi cong dam chuyén tai Viét Nam:

+ Cdp pha gb pht phim.

+ C6p pha nhua.

E)c“')i,vc'yi gido chéng, can tim hiéu, lva chon cac don vi
cung cap giao o6 uy tinh. Chung loai giao chong phai dam
bao cac yéu cau vé chiu luc, dé théo I&p, dé dang cung tng
ta’i dia phuicmg do khoi lwgng clia hé gido chong d& cho hé
coOp pha d?m 'chuyén thwong I1én hon so véi cac bién phap
thi cdng két cau dam san théng thudng, nhu:

+ Giao Ném.

+ Giao dia — Ringlock.

B1 | D& xuét, lwa chon giai
phap thi cong bé tong,
cbp pha, cbt thép dam
chuyén so bo

- Nghién ctru hd so thiét ké ban vé thi céong clia dw an, cta dam chuyén.

- Nghién ctru nang lwe thi cdng clia nha thau, kha nang cung (ng vat tw, vat liéu.
- D& xuét giai phap thi cong bé tong, cbt thép dam chuyén so bo.

- Lwa chon so bd chiing loai cbp pha, gido chéng

B2 | Phan tich trwong nhiét
d6 va (rng suét nhiét cong.
trong bé téng dam
chuyén

- Nghién ctru diéu kién thi céng, chang loai vat liéu, chiing loai bé tong sé dwa vao thi

- Nghién clru cac yéu cau dbi véi bé tong khéi lon clia dw an.

- Can cl vao bién phap thi cong bé tong so bd o] B}rdc 1, tién hanh phan tich trudng
nhiét d va ng suat nhiét trong bé tdng dam chuyén trong qua trinh thi céng.

- T do6 danh gia va so sanh cac phwong an & Buwoc 1.

- Lwa chon phuong an tbi wu nhét.

B3 | Tinh toan thiét ké hé cbp

pha, gido chéng cbng va cong trudng.

- Lwa chon chiing loai cép pha, gido chdng theo diéu kién, ndng lwc cla nha thau thi

- Can clr vég bién phap thi cong bé téng, xac dinh cac loai tai trong tac dung 1&n hé cop
pha, cay chong trong qua trinh thi cong.
- Tién hanh tinh toan, thiét k&, kiém tra hé cbp pha, gido chéng phuc vu thi céng.

B4 L’ép bién phép gia cg“ang,
lap dwng cot thép dam
chuyén

- Nghién cru hd so, ban vé thi cong ctia cdu kién ddm chuyén.
- Pua ra giai phap gia cong, l1ap dwng, nghiém thu dbi véi cbt thép ddm chuyén

B5 | Lap bién phap thi cong
bé tong dam chuyén

- Tién hanh 1ap bién phap thi cong chi tiét theo bién phap thi cong so bd d& dwoc lwa
chon va tinh toan theo cac buwdc bén trén

B6 | Ap dung 4D BIM vao
cong tac thiet ke, moé
phéng bién phap thi cong

chuyén

- M6 phéng 3D BIM vé cAu tao, chi tiét gidi phap cop pha, gidao chéng cho hé dam

- M6 phéng 4D BIM vé bién phap thi cong theo tirng buéc thi cong trén cong treong.

B7 | Tinh toan tham tra va
phé duyét bién phap thi

cong duyét bién phap thi cong.

- Tién hanh th&dm tra déi v&i tinh toan, thiét ké bién phap thi cong da dwoc lap.
- Sau khi hoan thanh cong tac thAm tra d@m bao, tién hanh trinh cac bén lién quan phé

B8 | Tién hanh thi nhiém,
kiém tra d6i v&i chiing
loai cbp pha, gido chéng
duyét.

- Tién hanh thi nghiém cac chiing loai vat tw dwa vao céng truerng nhu: ¢dp pha, xa gb...
- Dong thoi tién hanh thi nghiém hé gido chdng tai phong thi nghiém va tai hién trvong
theo dieu kién lam viéc thyc té clia hé gido chong theo bién phap thi cong da dwoc phé

B9 | Tién hanh thi céng theo
bién phap thi céng dwoc
phé duyét

truwdc do.

- Sau khi tién hanh thi nghiém dam béo, tién hanh I&p dwng hé cdp pha, gido chéng, cbt
thép va thi cong bé téng theo hé so bién phap thi cdng da dwoc phé duyét.

- C&n phai tién hanh kidm tra, nghiém thu trong sudt qua trinh thi céng. Chi dwoc chuyén
buéc thi cong tiép theo khi da tién hanh nghiém thu dat chat lwong ddi véi budc thi cong
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Hinh 2. Trudng phan b nhiét do trong khdi d6 trong phan mém Ansys khi chua dua

ra giai phap lam giam nhiét

+ Gido Pal.

+ Gido cau — gido thi cong cau.
2.2. Phan tich trirong nhiét do va ting suét nhiét trong bé
téng dédm chuyén

Dé kiém soat vét nit trong bé tong khdi I6n — bé téng
dam chuyén can phai tién hanh viéc phan tich trwéng nhiét
do va rng suét nhiét trong bé téng. Sw hinh thanh va phan
bd trwdng nhiét dd trong bé tdng ddm chuyén vé co ban phu
thudc vao cac yéu td noi tai ciia bé téng ciing nhw cac yéu tbt
bén ngoai lién quan d&n mai trwéng va céng nghé thi cong
ctia nha thau thi cong.

Cac yéu t6 noi tai clia bé tdng c6 thé ké& dén: sé lwong
phan t&; loai phan t& (dang tam giac, chir nhat); théng sb
vé nhiét cta vat liéu; loai va ham lwgng xi mang; cac tinh
chét v& nhiét ctia nguyén vat liéu; nhiét dd bé tong khi do;
nhiét dung riéng cla bé téng; téc dd tda nhiét; hinh dang,
kich thwéc két cdu; cAp phdi bé tong.

Céc yéu tb bén ngoai khéi bé téng 1a
céac diéu kién bién nhu: cac théng sb .

2 — S dung cac phan mém tinh toan két ciu hién hanh.

Déi vai cong tac thi cdng ngoai hién trwdng, can thiét
phai don gidn hoa cac cong tac tinh toan thiét k& nhwng van
dam bao sy tin cay cla tinh toan, ddm bao dd chinh xac,
cling nhw dé& dang kiém tra, kidm soat két qua tinh toan.
Trong pham vi clia d& tai, nhém nghién ctru d& xuét giai phap
tinh toan, kiém tra cép pha dam chuyén béng cac cong thirc
strc bén - co két ciu két hop voi phan mém Excel.

Ngoai ra, k§ sw thiét k& bién phap thi cong cé thé st dung
cac phan mém moé phéng tinh toan nhw Sap 2000, Etabs,
Midas, Castem 3M, Abaqus... dé tinh toan kiém tra cdp pha
dam chuyén. Tuy nhién can phai mé phdng chinh xac sw lam
viéc clia cac cAu kién cbp pha trong mé hinh tinh toan dé cé
két qua chinh xac. Viéc nay doi hdi nguoi k§ sw thiét ké bién
phap thi céng can co kinh nghiém thiét k&, cling nhw trinh do
chuyén mén nhét dinh.

-

moi trwdng (nhigt do, dd am, téc do |
gio...); phwong phap bao dudng bé
téng; rang budc vé nhiét cta khbi bé
téng v&i cac mat tiép xuc (van khuon,
nén dat); cac gia tri vé nhiét tai mat
thoang cta khéi bé téng; hé sb trao
déi nhiét.
Viéc phan tich trwdng nhiét dé
va (rng suadt nhiét trong bé téng
d&dm chuyén cé thé thuc hién bing
phwong phap phan t& hitu han. Cé
rat nhiéu phdn mém phan tich két
cAu bang phwong phap phan t& hiru <
han cé kha nang phan tich nhiét do
va (ng suét nhiét nhw phan mém: 5
Ansys, Abaqus, Midas, Castem 3M,...
2.3. Tinh toan, kiém tra hé cép pha,
gido chéng
T nhi*rng nghién cru va kinh
nghiém tham gia vao cac dy an thuc
t&, nhom tac gia d& xuat phuwong
phap tinh toan cép pha dam chuyén:
1 — S dung cong thirc strc bén-
co két chu két hop véi phadn mém
Excel;

Etabs V17

~

Hinh 3. Md hinh tinh toan hé gido chéng dam chuyén trong phan mém
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Hinh 4. M hinh 3D BIM dam chuyén du an Sao Thai Ducng

2.4. Bién phép gia céng, 1ap dung cét thép dém chuyén

Nén tién hanh Iap dung cop thép dam chuyén sau khi &
hoan thanh va nghiép thu cop pha day dam.

Do khéi lwong thép I&n, nhidu Iép (vi du nhw dw an
Khéch san Hilton Ha Long, 6 1&p thép D36) nén khi thi cong
dam chuyén, bién phap I&p dat tirng thanh thuwdng dwoc lwa
chon st dung.

Ky thuat 1ap dwng cot thép yéu cau dung vi tri, chinh xac
clia tirng thanh thép. Dé tranh nham lan, thi can lap dwng
thép theo thir tw da dwoc danh dau sén trén cay thép va
trong ban vé chi tiét.

Cac bcf; phan I&p dwng trwéc, khc“)ng gay tr& ngai cho cac
b6 phan lap dung sau, c6 bién phap on dinh vj tri cot thép
khéng dé bién dang trong qua trinh do bé téng.

Nghiém thu cét thép dam chuyén can tuan tha theo Muc
4.7, Tiéu chuén Viét Nam TCVN 4453 : 1995.

Tién hanh moi cac bén lién quan nghiém thu theo tirng
1&p, tL‘Png’céu kién tru’c')jc khi lap dat I&ép hay cau ki{en tiep
theo do cbt thép trong ddm chuyén cé mat do day, nhiéu 16p.

Sau khi cac bén lién quan da Qghiém thu cbt thép dat
theo yéu cau k¥ thuat thi tien hanh lap dwng cop pha thanh.
2.5. Bién phép dé bé téng dém chuyén

Cong tac thi cong bé tong dam chuyén twong tw nhu
thi cdng bé téng cac cau kién dam san théng thuwdng. Tuy
nhién, do ddm chuyén c6 kich thudc I6n nén viéc thi cong
bé tong duorc coi 1 thi cong bé tong khoi Ion. vi thé can co
bi‘én phap phong chéng nit phd bién trong thi cong bé téng
d&m chuyén. Trong pham vi ca bai bdo, nhém nghién ctru

dé xuét cac bién phap sau:

+ Chia nhé khéi dd,

+ S dung bé téng c&p phdi hat trung két hop phu gia
hoa déo,

+ Ha nhiét do cdt liéu

+ Bién phap ha th4p nhiét d6 nuwéc tron bé téng

+ St dung xi méng téa nhiét th&p

+ Phu bé& mét bé tong bang vat liéu cach nhiét

+ St dung gian thoat nhiét
2.6. Ap dung 4D BIM trong thiét ké bién phap va thi cong
dam chuyén

Viéc thé hién quy trinh thi cong, ban vé thi cong chi tiét déi
vGi bién phap thi cong dam chuyén véi phuong thire truyén
théng gap nhieu kho khan. Do hé cop pha, gido chéng tai vi
tri dam chuyén thuwdng phirc tap, cé mat d6 Ion. Bieu nay
khién cho cac bén lién quan nhw: chi dau tw, tw van tham
tra, cac ki sw va cong nhan tai hién trwong mat nhiéu thoi
gian dé hiéu va thi cong chinh xac hé cép pha, gido chéng
ctia dam chuyén.

Cac van dé nay hoan toan cé thé giai quyét dwoc khi tién
hanh ap dung 4D BIM vao thiét ké& bién phap thi cong va to
chtvc thi céng d&m chuyén. Sau k§ su thiét ké& bién phap thi
cong tién hanh lap bién phap thi cdng bé tdng dadm chuyén;
tién hanh tinh toan, kiém tra hé cdp pha, gido chéng dam
bao, thi tién hanh m6 hinh 3D BIM bién phap thi cong.

Trong subt qua trinh mé hinh 3D, cac don vi lién quan
hoan toan cé thé tién hanh kiém tra, phé duyét hd so trén

(xem tiép trang 40)
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Pé xuat do thi dé xac dinh luc trong bu Iong vamo men
trong ban dé vanh khuyén cho cét 6ng clia bang quang cao
Proposing graphs to determine the force in the bolts and the moment in the annular base plate

for the tube column of billboards

Tom tat

Bai bao nay trinh bay tom tatly thuyét tinh toan chan
ot dng (gom cd:bu I6ng,ban dé hinh khuyén va suén
gia cudng) theo quy dinh trong ASCE/SEI 48-11 clia
My. Trén ¢ s& d6, xay dung cac budc tinh toan mét so
bd phan cta chan cdt, d6i véi truong hop tiép xicva
khéng tiép xiic giita ban dé véi mat méng, xay dung
doan bang tinh bang phan mém Excel, kiém chiing
d0 tin cay clia bang tinh trén co sé vi du tinh cé trong
ASCE/SEI 48-11, két qua kiém chiing cho thay sai khac
két caa tinh theo bang tinh va két qua cta vi du sai
khéc khéng nhiéu, chiing t6 bang tinh c6 du tin cay.
Dong théi, dé xuat viéc lua chon duéng kinh 16 khoét
6ban dé va cac do thi quan hé giita ndi luc chan cot
vdi luc kéo trong bu I6ng va véi mé men udn trong
ban dé, d€ ap dung trong tinh toan thuc hanh.

Tir khéa: Bang quang cdo, ban dé vanh khuyén, chdn cot

Abstract

This paper presents a summary of the design theory of pipe
column bases (including: bolts, annular base plates and
stiffeners) as specified in ASCE/SEI 48-11. On that basis,

developing steps to design some parts of the column base;
for the contact and non-contact case between the base plate
and the foundation surface, building a spreadsheet using
Excel software, verifying the reliability of the spreadsheet
based on the calculation example contained in ASCE/SEI 48-
11; the verification results show that the difference between
the results of the calculation according to the spreadsheet
and the results of the example is not much different, proving
that the spreadsheet is reliable. At the same time, it is
proposed to choose the hole diameter in the base plate and
the graphs of the relationship between the internal force of
the column base with the tensile force in the bolt and with
the bending moment in the base plate, to apply in practical
calculations.

Key words: Billboards, annular base plate, monopole base
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1. M& dau

Bang quéng céo tAm I&n dwoc st dung kha phd bién trong thuc té, két
cAu chiu lwc gdbm cé tAm bang va cot d&. Hinh 1 minh hoa mét sé dang
tAm bang va c6t d&, thm bang gébm cé: loai hai méat song song (tdm bang
dang hdp) hoac hai mat khéng song song (théng thwong goéc nghiéng gitra
hai mé&t bang 14 5+10°) ho&c loai ba mat, chiing dwoc dat 1én cot d& (cé thé
mot cot hodc hai cot). Véi cac cot d&, dwoc clu tao td hop tir cac thanh
thép 6ng c6 dworng kinh nhé @100+150 hodc mét thanh thép éng cé dudng
kinh 1&n 700+1400 [10], nhwng loai phd bién hién nay la cot dudng kinh
I&n v&i mot thanh thép 6ng, béi ching cé wu diém |a dé thi cong va dé bao
tri trong qua trinh st dung.

a)

Hinh 1. Mot s6 dang tam bang va cot dé

Chan cot d& 1a bo phan quan trong, dé truyén lwc tlr than cot xudng
moéng. CAu tao chung cla chan cét gdm cé: ban dé, bu 1éng neo moéng,
swon gia cwdng (néu cé) (Hinh 2). Ban dé co thé dat trwc tiép len mat
mong (Hinh 2a,b), téc 1a gitra ban dé va mat méng khéng cé khoang hé
ho&c ban dé duwoc ké 1én cac écu(double-nut), tirc 1a gitva ban dé va mét
mong c6 khoang hé (ungrouted stand-off base plate) (Hinh 2c,d), trwdng
hop khong cé khodng hé sé cho dién tich tiép xuc ban dé véi bé mat cd
mong la téi da, sé nang cao kha nang chiu lwc ban dé nhwng gay kho khan
cho viéc thi cdng tao phéng bé mét cd mong, trwéng hop cé khodng hé
(exposed length) sé gitip giam thiéu sy dong nwéc, nang cao tudi tho chi
tiét chan cot va dé dang diéu chinh mat phdng ngang ctia ban dé, te 1a
gian tiép diéu chinh do thang dirng clia cot.

oy //M%

Hinh 2. Cau tao chan cot
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Hinh th&rc ban dé rat da dang, cé loai vudng, da giac
ho&c tron (Hinh 3), phan & gitra thweng dwoc khoét 16 tron
dé tao khoang théng thoang, tranh dong nuwéc & phia trong
than cot, cling nhw tao khéng gian dé ludn cac day ky thuat,
vi du day chéng sét hodc day dién (néu cé). Cac bu léng neo
méng dwoc bd tri thanh trng nhém hodc bd tri déu xung
quanh than cét (Hinh 3), d& nang cao kha néng chiu lwc cho
ban dé, cé thé bd tri thém cac swon gia cuwdng (Hinh 2b,d).

Thay réng, viéc thiét ké chi tiét chan cét trong quy trinh
thiét ké két cAu bang quang céo con cé khoang trdng, gay
khé khan cho ngudi thiét ké khi lwa chon giai phap két ciu
cting nhw viéc tinh toan kiém tra v& d6 bén. Chang han, Tiéu
chuén thiét ké& cta Viéet Nam TCVN 5575:2012 [1] vé Thiét
ké két cAu thép va céc tai liéu trong nuwéc hién co ciing chi
dé cAp dén tinh toan chi tiét chan cot tiét dién ch |, co ban
dé hinh vudng hodc chi¥ nhat. Cac tiéu chuin nwéc ngoai
nhw SP 16.13330.2016 (Nga) [8, 9], EN 1993-1-8 (chau
Au - Eurocode) [2], ANSI/AISC 360-16 (M§) [3] va cac Tiéu
chudn riéng v& Thiét ké két cAu thép, nhu: TIA-220-G (MY),
ASCE/SEI 48-11 (M) [5]... cling khdng thay d& cap dén tinh
toan chi tiét lién két chan cot dng nhw da néu. Bén canh do,
mot sb tai liéu vé Huéng dan thiét ké két ciu thép hodc bé
téng cbt thép clia mot sé nwde ciing cé dé cap dén tinh toan
bu 16ng neo méng va gan day mot sé tac gia cé quan tam
dén van dé nay, chang han: Leroy Lutz (2004), Daniel Horn
(2004), Lutz-Fisher (2004), Bednard (1991), Troitsky (1990),
Kenton et. al (2013) [7].

N

Hinh 3. Hinh thirc ban dé

Ngoai trir, cuénSd tay ky thuat stv dung dé thiét k& chan
c6t don than (Monopole Base) cho cac cét clia dwong day
truyén tai dién, cot thu phat séng clia tac gid Danien Horn,
P.E, dwoc xuat ban & My nam 2011, tai liéu trinh bay kha sau
vé van d& nay. Cling thay rang, tai liéu nay la két qua nghién
cthu riéng clia Danien Horn, P.E, nhwngcling da ké thira
dwoc cac két qua nghién ctru trwde, d6 tin cay clia phwong
phap nay ciing da duoc tac gid kiém chirng véi két qua cla
Lutz (2004), v&i sai sd vé& (rng suét trong ban dé ciing nhw
Iwc kéotrong bu 16ng khoang (1,76+4,3)%.

Chinh vi thé, tai liéu cta Danien Horn, P.E [4],dwoc st
dung dé& thiét lap cac dbd thi, dung trong tinh toan thwc hanh
khi lva chon so b chi tiét chan cot (ban dé, bu 16ng), phuc

vu cho céc k¥ su thiét ké trong giai doan thiét ké so' bg, ciing
nhw khi thiét ké chi tiét cac chan c6t ciia bang quang céo tam
I&n & Viét Nam.

2. Ly thuyét va tinh toan do bén chan cot

Chan c6t truyén tai trong xubng mong, ndi lyc tai chan
cc}t gom mg“) men, lwc doc va lyc cat (M, N, V). Biéu dd phan
bo tlvng suat chan cét kha phtrc tao, phu thuéc vé)o hinh thirc
ban dé, co thé tham khao & tai liéu [4]. Viéc bd tri bu 16ng
cling phu thucf)c’véo ndi lwc chan cbt, bu 16ng dwoc bo tri
theo cac phia doi xing va chén (Hinh 3), khoang cach cac
bu 16ng theo yéu cau vé cau tao (t6i thiéu hodc téi da)

2.1. Trirong hop chén cét khdng swon gia cwong

a) Khi ban dédat tryec tiép 1én mat bé tong

Dé dé dang trong viéc trinh bay ly thuyét tinh toan va ap
dung trong tinh toan thwc hanh, dwoi géy trinh bay két hop
hai ndi dung nay théng qua vi du cu thé [4].

Vidu 1:

S6 lieu ban d3u: Chan cot chiu md men hop luc
M=1500kN.m va luc ’nén P=150kN, ‘duc‘)’ng kinh c6t
Dpole=1,0m, thép ban dé CCT42 vai chieu day t, = 0,09m
(tam 1dy), bu 16ng cp d6 bén 8.8 v&i dwong kinh d = 36mm
(tam lay) dworc bo tri deu theo chu vi cot (minh hoa & Hinh
4), cd méng dung bé téng cap bén B25. Kich thuwdc ban dé
co Doyt=1 ,4m, D;, = 0,5m. Bu l6ng b0 tri v&i khodng cach cac
cap doi xi¢ng Dgjrere = 1,2m.

Yéu céy tinh toan: (1)'Tinh ndi lwc trong bu 16ng neo V’E‘i
moé men udn trong ban dé vanh khuyén, cling nhw (rng suat
trong chung; (2) Khao sat anh hudng cia ty lé 16 khoét (D;,/
Dpole) dén lwc kéo trong bu 16ng.

Yoolt2

D

cirle

Dout

Hinh 4. Giai phap ban dé chan cot dat truc tiép Ién
mat moéng bé tong

Lwu y: do khuén khé bai bao cé han, cac ky hiéu trong
Hinh 4 sé& dwoc gidi thich hodc minh hoa cu thé trong cac
bwéc tinh toan.

Buwéc 1: Tinh cac thong s xuét phat
- Xac dinh do léch tam e, kiém tra diéu kién ap dung:
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M 1500

e=—=——-=10m
P 150 , (1)
Dgut_Di‘:\

8Dout (Dgu! - Di )

(2)
. 14*-05°
8x14x(1,4*-0,5%)

=0,2m<e=10m.

- Xac dinh n=E_/E, (Esla mé dun dan héi cta thép,
E, = 21.10° MPa; E, 1a mé dun dan hdi clia bé tong, E, =
27.105 MPa (B20), E, = 30.10° MPa (B25), Eb = 32,5.10°
MPa (B30),
E, 21x10° _

E, 30x10°

: 3)
- Xé&c dinh vi tri cac bu 16ng dbi v&i truc ubn:
Do dwong kinh ¢t Dgjrge = 1,2 m, va voi céch‘bé t!’l' 16 bu

I6ng theo chu vi (m = 16), goc gilra hai bu 16ng lién ké:
0=360°/16 =22,5° 4)

Vi tri bu 16ng the j (j = 1+16),
Yool = (Dgiroe / 2)x 8In(j.0)

Két qua ybolt dwoc ghi & Bang 1.

Budc 2: Gia thiét q & bwéc I&p dau tién

Gia thiét gia tri q, voi gia thiét ban dau q = 9,76 m, thong
thu’(‘)’ng lay g =(0,9+1,0).e. Tuy nhién, viéc tinh toan tiép theo
can phai thye hién lap.

Budc 3: Tinh cac thong s vé dién tich

Dién tich bu 16ng quy déi déi véi cac bu 1dng trong viing
chiu kéo:

A =NA,

(5)

bolt

(6)
Dién tich bu 16ng quy dbi déi véi cac bu 16ng trong ving
chiu nén:

Ay = (n—1).Ab_ (7)
Két qua trinh bay & trong Bang 1.
Dién tich vong tron phia ngoai:
rout = 0'5'Dout (8)
=14/2=0,7m.
y= 015Dout —-e+q (9)
=0,7-10+9,76 = 0,46 m;
Yo = Tout—Y (10)
=0,7-0,46 = 0,24 m;
2
A= Ty i 2|
r'out (11)
2
=W—O,24x 0,72 -0,24%

-0,7%arcsin(0,24/0,7) = 0,44 m? .

Néu truc trung hda ndm phia dwéi so véi dinh cia vong
tron phia trong (L > 0), trc 1a so voi diém A (xem & Hinh 4),
dién tich ctia hinh ban nguyét can dwoc giam triv:

L=r,—-e+q (12)
=(0,5/2)-10 + 9,76 = 0,01;
Ye = max(rip — I, = in) (13)

=max(0,25 - 0,01; - 0,25) = 0,24 m.

2

A, =~y et -

in

2
= -%w,om/o,zs"’ -0,24%

+0,25% arcsin(0,24 / 0,25) = —0,001m? _

Nhw vay,
Ar=A1+n.Ap + Ac
=0,44 + 0,0793 - 0,001 = 0,52 m?.
Buwéc 4: Tinh cac thong s vé dién tich md men
Tinh toan dién tich mé men duwgc xac dinh:

22, yR)"”

Y177 3a,
2 2115
_2x(0,77-0,24%) —0,43m
3x0,44 .
Q; =A,(e-vy,)

=0,44(10-0,43) = 4,21m® .

~2(rp—ye)”

Yie = 3A,

_ 2x(0,25%-0,24%)"*
~ 3x(-0,00)

Qc = Ac(e_y1c)

=0,244m

— _0,001x(10—0,244) = -0,01m® .
Qr =Q; +Q; + Quops
=4,24+0,79-0,001 :5m3_

trong dé: Qbolt dworc tinh theo céng thivc:

j=n,tens j=n,comp

Qbolts: Z nAb(e_yj)+ Z (n_1)Ab(e_yj)

=1 =1
Két qua trinh bay & trong Bang 1.

Buwdc 5: Tinh cac thong sé v& md men quan tinh
Tinh todn mé men quan tinh cda dién tich:

4 2 243 2 2 2
[ = [nrout 4 yO (rout_ yO) _ r.out yO \' rout_ yO
, = —=

8 2 4

r* arcsin(y,/r
- 4(y0 o ):| - A1y120 + A1(e_ Yie )2

- {3,14x0,74 . 0,24 x,/(0,72 —0,242)°

8 2

0,72 x 0,24 x+/0,7% — 0,242

4

0,72 x 0,24 x+/0,7% — 0,242

4

0,44 x0,2447 +0,44x (10 —0,244)? = 40,3m*
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(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)



, [ Y@y ey

8 2 4

_raarcsin(y,/r,)

4 :|_Acy120 + Ac(e_ Yie )2

(23)

_|314x0,25 +0,24>< (0,72 -0,242)
B 8 2
07 x 0,24 x+/0,7% - 0,247
4
~ 0,25%arcsin(0,24/0,25)
4
+(=0,001)x(10—0,244)? = -0,089m*

:|(0,001)><0,2442

b=l + g (24)

=40,3+(-0,089)+7,18 = 48,23m*

trong do: I,y dworc tinh theo cdng thire,

m 2
Ibolt = z [(nAbon) + nAboIt(e_ Yoot j )ZJ
= T : (25)

Két qua trinh bay & trong Bang 1.
Buwac 6: Tinh toan q va kiém tra didu kién 13p
Tinh toan gia tri q:

I, 48,23
%eac = 5”7 75,00

=9,646
(26)
Vi gid tri qeac = 9,646, ta nhan duoc cac két qua Iy va Qr
& buwoc trwde va bwdc sau chénh Iéch khong nhiéu khi lay
véi gia tri ban dau q = 9,76. Nhw thé, cé thé dirng tinh toan
& budc tinh nay, tire 1a cac bwdc tinh tiép theo lay q = 9,646.
Buwdc 7: Tinh toan lwc kéo trong bu 16ng, (rng suét trong
bé téng, bu 16ng va ban dé
- Tinh lwc kéo trong bu 16ng th j:
P-(e7 ybon,j - Q)

(NA,,)
gA, -Q, bolt

bolt,j —
(27)
Két qua trinh bay & trong Bang 1. Dong thoi biéu dién luc
kéo/nén trong cac bu 16ng nhw & Hinh 7 (trwong hop cé tiép
xuc ban dé va mat mong).
V&i bu 16ng & vi tri xa nhat (yyor = 0,6m), luc kéo duoc
xac dinh:

N, = 100x(10-6-9,646) ; (, 590755)
' 9,646 x0,52-5,00
=209,8kN .
- Tinh &ng suét trong bé téng va bu Iéng:
__ Py
c,max CIAT _ QT (28)
___150x046 __ 4955 ggkN/m?
9,646 x0,52-5,00 .
Yoo =Daiee /2-€ 41 (29)
=12-10+9,646 =0,25m .
f _ P'ybc
bc T A —Q
QA —Uy (30)

150x0,25

= =10258,25kN / m?
9,646x0,52-5,00

- ng suét I&6n nhét tai tiét dién chan cot, trwong hop
chan c6t khéng cé swon gia cudng:
n‘DpoIe _ nx10

b. =
of m 16

=0,2m
; (31)

2—e+q,,

ole

y=D, (32)

=0,5-10+9,646 = 0,15 m.
~ trong do: Dygle 12 dwong kinh than cot, Dyge= 1,0 m; m la
sO lwgng bu 16ng.
__ Ny

b = oA, -q,
QA -y (33)

150x0,15

= =611,03kN/m?
9,646 x0,52-5,00

- ng suét nén I&n nhéat trong ban dé:

max = 6MI:182X S f(?
Desr -t

_ _0x8277 _ 536813 87kNm?
0,2x0,009

(34)

=23,7kN/cm? < f, = 25kN/ cm?
trong do:
M- = befffpole (Dout - Dpole )2
max 8

beff (fc,max - fpole )(Dout - Dpole )2 N circle Dpole
bolt
12 2

~0,2x6093,91x (1,4 —1,0)?
B 8

, 0,2x(19155,98—6093,91)x (1,4 -1,0)°
12

+

(35)

=62,77kNm

|—46, 5| XH
2

- ng suét kéo 16N nhét trong ban dé:
6M.

max

max 2
et

(36)
6x 20,98

=—————— =79157,07kNm’
0,2x0,009
=7,9%kN/cm? < f = 25kN/cm?®

M = N; Dcircle - Dpole

'max olt 2

1,2-10
2

(37)

=209,8x =20,98kN.m

Bong thoi, cling khao sat anh hudng cla ty 1 dwong
kiph 16 khoét trong ban dé so voi dwong kinh cot (Din/Dyote)
dén 'Iu}c kéo tron'g bq I16ng Npoii- Viéc thwe hién dwa trén co
s0 lay bé tong cap ben B25, va ty 1& Djy/Dye = 0,01+0,9, két
quéa dwoc thé hién & Hinh 5.

Théy rang, v6i ty & D;y/Dpoe 0,4 s& cho két qua luc kéo
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Anh hudng cla ty I€ 16 khoéttrong ban dé

210 e
2 .
i |
= 105 /—'
S
2 180 2 |
3 7
o /|
2 165 /
o
g 150 /
S 135
120 | |
0 01 02 03 04 05 06 07 08 09

= B t0g B25 DinnedDpoie

Hinh 5. Anh hudéng cta ty 1&é (Din/Dpole) dén luc kéo
trong bu I6ng

Bang 1. Két qua tinh toan

Abolt
(m?)

N.Apolt
(m?)

Npoit
(kN)

Qpoit | boit

Ybolt
st n (md) | (m)

(m)

0,000 | 7,00 | 0,000755 | 0,0053 | 0,05 | 0,53 | 77,8

0,230 | 7,00 | 0,000755 | 0,0053 | 0,04 | 0,43 | 23,4

0,424 | 6,00 | 0,000755 | 0,0045| 0,04 | 0,42 | -13,3

0,554 | 6,00 | 0,000755 | 0,0045 | 0,04 | 0,40 | -37,8

0,600 | 6,00 | 0,000755 | 0,0045 | 0,04 | 0,40 | -46,5

0,554 | 6,00 | 0,000755 | 0,0045| 0,04 | 0,40 | -37,8

0,424 | 6,00 | 0,000755 | 0,0045 | 0,04 | 0,42 | -13,3

O IN|[O| | [WIN|-~

0,230 | 7,00 | 0,000755 | 0,0053 | 0,04 | 0,43 | 23,4

©

0,000 | 7,00 | 0,000755 | 0,0053 | 0,05 | 0,53 | 77,8

-
o

-0,230| 7,00 | 0,000755 | 0,0053 | 0,05 | 0,55 | 128,3

—_
N

-0,424| 7,00 | 0,000755 | 0,0053 | 0,06 | 0,57 | 171,2

-
N

-0,554| 7,00 | 0,000755 | 0,0053 | 0,06 | 0,59 | 199,8

-
w

-0,600| 7,00 | 0,000755 | 0,0053 | 0,06 | 0,59 |209,8

N
N

-0,554 | 7,00 | 0,000755 | 0,0053 | 0,06 | 0,59 | 199,8

-
(&)

-0,424| 7,00 | 0,000755 | 0,0053 | 0,06 | 0,57 |171,2

-
(o]

-0,230| 7,00 | 0,000755 | 0,0053 | 0,05 | 0,55 | 128,3

Téng 0,0793 | 0,79 | 0,798

trong bu 16ng kha 16n, diéu nay duoc giai thich béi sy thu
hep phan dién tich chju nén, dan dén chuyén dich xa truc
trung hoa so véi truc cot, dan dén lwc kéo trong bu 16ng
tang. Nguoc lai, nhan dworc gia tri lwc kéo trong bu I6ng gidm
nhanh. Nhw vay, khéng nén khoét 16 & ban dé voi ty 1é Din/
Dpole> 0,4, kién nghi ty 1& 16 khoét thich hop trong khoang D,/
Dpole = 0,2+0,4.

b) Khi ban dé khong dét tryc tiép 1én mat bé tong

Hinh 6. Chi tiét ban dé khong tiép xiic mat méng
Trong truong hop nay, khodng thong thly gitra bé mat bé

téng cta c6 méng va ban dé duoc xac dinh thdng qua tham

sb ¢ (Hinh 5). Tiéu chuan thiét ké thap thép TIA 220-G khéng

c6 quy dinh, AASHTO [6] c6 quy d:inh c 2 dbolt,: cép trong
ASCE 72 lai quy dinh ¢ = 2d,,,; va can phai xét dén udn than
bu 16ng do lwc ngang F,.

- Luc kéo/nén I&n nhat trong bu 16ng theo cong thive [4,5]:

+ P M olt, max
N;olt,max = __imyb$
m 2
Z Ybolt,i
! (38)
- Lwc ngang Fv gay udn than bu I6ng:
F, :% - cho ban dé vanh khuyén;
V > X o ~ P =
F, =— - cho ban dé dac (khong khoét 16).
m
- Ung suét xuét hién trong than bu I6ng do ubn:
16¢F,
F, = d—z = hp
Mot (39)

trong gik’): V la phan lwc ngang tai chan cot; f,4 la cwong
do chju udn ctia vat liéu 1am bu 16ng; Yo max 1a khoang cach
tr trong tdm co6t dén bu I6ng xa nhat theo phuong chiu uon;
Yboltmax 1@ khodng céch tlr trong tdm c6t dén bu long the i;
dpoit 12 dwdng kinh bu 16ng neo.

Xéac dinh Iyc nén trong bu long véi trvong hop ban dé
khdng tiep xuc voi bé tdng mong.

Vi du 2:

Sé liéu ban dau: V&i sé liéu da cho trong Vi du 1, nhung
trwdng hgpkhong tiép xdc ban dé véi mat mong.

Yéu cau tinh toan: Xac dinh lwc nén trong bu’ Ic“)ng neo, va
so sanh lwc kéo/nén trong bu Ic“mg & vj tri xa nhat doi vg')’i truc
c6t theo phgmng chiu mg‘) men udn cho trwdng hop tiép xuc
va khong tiép xtc ban dé véi mat mong.

Lwc kéo/nén trong cac bu 16ng dwoc xac dinh theo cong
thirc (16).

Théy rang, bu 16ng & vi tri xa nhét ypoi max = £0,6 m. Khi
do:

_ _@ B 1500 0,6
bolmax T 16 024.0,23 +0,4242... 40,237
Do do:
Nt;olt,max = _321’ 9kN . Ngolt,max = 30311kN

Biéu dién lwc kéo va pén trong cac bu I(f)ng cho trevong
hop tiép xuc va khong tiép xuc gitra ban dé va mat mong,
dwoc thé hién nhw & Hinh 7.

Biéu d6 néi luc trong bu léng

400
300
200
100

Lurc doc (kM)

-100 +
-200
-300
-400

= | 1Ep xUC === Khding tiép xic Bu long thir

Hinh 7. Bi€u d6 ndi luc trong bu 16ng cho trudng hop
ban dé tiép xic va khong tiép xic
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Nhan xét: Trwong hop ban dé khong tiép xdc véi mat
mong, ndi lyc trong than bu 16ng kha I&n (véi bu 16ng chiu
kéo I&n nhat, chénh léch dén 44,46%; con véi bu léng chiu
nén I&n nhat, chénh léch dén 592,86%) ly gidi sw chénh léch
I&n la do khi ban dé tiép xtc v&i mat moéng sé cé mot phan
ndi lwc chan cot dwoc truyén qua bé mét bé téng cé mong,
sé& lam gidm bét lwc nén trong bu 16ng.

2.2. Trirong hop chan cét cé swon gia cuong

Khi ndi luc trong bu 16ng I&n, can thiét ban dé phai kha
day (v&i truerng hop ban dé tiép xtc véi mét méng, yéu cau
chiéu day ban dé tpl = 0,009 m), ddi khi khéong hop ly. Lic
nay, dé gidm noi lwc trong ban dé can st dung gidi phap chia
nhé ching théng quacac swon gia cwong hinh thang (Hinh
8), chiing bé tri theo chu vi cot, dwgc han véi ban dé va thanh
éng chan cot. Khi d6, da chuyén so dd tinh 6 ban dé tir dang
cobng xon sang ban ké ba canh, viéc xac dinh ndi lwc va tinh
toan chiéu day ban dé, cting nhw kich thwdc swérn gia cuwdng
dwoc thye hién twong tw nhw chan cét cé ban dé chir nhat,
theo cac cong thirc dwdi day.

S
- s

,,,,,,

,/Y/
\

L
Nbolt

Hinh 8. Sc d6 tinh ban dé khi cé su'én gia cudng

- Tinh toan chiéu day ban dé:

/B.M
tpl > pl,max
fy,

trong do:
M

(40)

2
pl,max = a’bcaz . C = N;olt / (aZ bz) .

Bang 2. Xac dinh hé s6 ab

b,/a,) 05 |06 | 0,7 08|09 |10| 12|14 |20

o, [0,060(0,074(0,088(0,097|0,107|0,112/0,120(0,126|0,132

- Tinh toan swon gia cwdng [10]:

T= N;olt,max — N;olt,max < fv
A h,.t, 1)
— 5N;olt,max'eb <f
hit, (42)
. P, MYuormax
Nbolt,max = Eimbﬁ < |:N:10It:|
Z(ybolt,i)z
= (43)

trong do: f, f, la cwdng d6 tinh toan cla vat liéu thép;
[men} la kh& nang chju kéo clia mét bu I6ng neo. Cac ky
hiéu khac xem & Hinh 8.

3. Bé xuét do thj dé xac dinh lyc doc trong bu I6ng va
mo men uon trong ban de

Nhw da thdy & trén, viéc xac dinh lwc doc trong bu léng
va mé men ubn trong ban dé can thwc hién 13p di 1&p lai trén
co s& gia thiét trudc dwdng kinh bu 16ng va chiéu day ban
dé..., didu dé gay khé cho nha thiét ké khi tinh toan thuwc
hanh. Chinh vi thé, viéc thiét lap db thi d& xac dinh “nhanh”
céac tham sé trén la can thiét, phuc vu cho giai doan thiét ké
so bd. Péng thoi, xay dung doan chwong trinh tinh trong méi
trwong Excel (phién ban Ver 10) cé tén la DBP (Design of
Base Plate) dé kiém tra d6 bé&n ctia cac chi tiét chan cot, cac
bwéc tinh thé hién lai nhw & Vidu 1.

Buéc 1: Tinh cac thong s xuét phat

Buwéc 2: Gia thiét g & buéc 13p dau tién

Buwéc 3: Tinh cac théng sb vé dién tich

Buwdc 4: Tinh cac thong sb vé dién tich md men

Buwéc 5: Tinh cac théng sb v& md men quan tinh

Buwéc 6: Tinh toan q va kidm tra diéu kién 1ap

Buwéc 7: Tinh toan lwc kéo trong bu 16ng, (ng suét trong
bé téng, bu l6ng va ban dé.

O day co cac cap do thj (08 cap do thi xem Phu luc) dé
xac dinh lyc doc trong bu 16ng va mé men uodn trong ban
de, doi voi cac dwong kinh cot D = (0,7+1,4) m, v&i do l1éch
tdm e = M/N = 5+30 m va vc"yi lwe doc trong cét P = 100+§00
kN. Cac gia tri trén dwoc lay dwa trén co s& sO liéu thong
ké ndi lwc co trong Thiét ke djén hinh clia Trung Qudc [10],
vGi kich thwdce hinh hoc cda tam bang (4x15) m va (6x18)m,
chiéu cao c6t H = 12+21) m va dwoc xay dwng trong vung
gié twong dwong vaéi vung Il va vang Il clia Viét Nam (sau
khi da chuyén ddi van téc gié 1a 3 giay va chu ky ap 20 n&m).

~ Theo do, khi thiét ké so bo chi can ¢o lwc doc N,md men
udn (hoac do léch tam e) & tiét dién chan cot va dwong kinh
cot D la co th’é xac dinh so”bé dwoc lwc doc trong bu léng
va md men uon trong ban gié. Tw d(’),dé’déng xac dinh dwoc
dwdng kinh bu 16ng va chiéu day ban dé.

Két luan va kién nghi:

Trén co s& cac ndi dung da trinh bay, ndi dung bai bao da
dat dwoc mot sé két qua sau:

- Da nghién ctru, d& Iwa chon dugc ly thuyét tinh toan
cho mot s6 bé phan chan c6t ong (ban dé, bu I6ng neo mong,
swon gia cwdng — néu ¢o), ap dung cho lién két chan cot clia
cac bang quang cao ngoai troi.

~-ba thiét lap dugc cac budc tinh toan déi véi mot sb chi
tiét chan cot, de >§uét Iwa chon ty 1& h(_yp’ ly gitta dwdng kinh
16 khoét & ban de voi duong kinh cot 6ng cho tredng hop
ban dé tiép xuc v&i mong, cling nhw dé xuat mét s cap do thi
quan hgfe ndi lyc chan cét voi lwc kéo trong bu I6ng va véi mo
men uon trong chan cdt, ap dung trong tinh toan thyc hanh.

- ba xdy dwng mét doan chuwong t‘rinh tinh trong moi
trwdng Excel dé tinh toan kiém tra d6 bén cho cac bd phan
chan cot.

- Trwdng hop, véi cac sé liéu cho trwéde khong thude ving
dé tra cac biéu do, can thuc hién tinh toan theo cac budc
nhw & muc 2, hoac st dung chwong trinh tinh DBP./.
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Phu luc: Cac dé thi dé xac dinh lwc kéo trong bu 16ng va mé men trong ban dé cot
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— M. [6u],

Thiét ké, tinh toan bién phap thi cong dam chuyén nha nhiéu tang

nén tdng CDE — M6i trwong trao ddi div liéu chung moi ldc,
moi noi. Cung v&i md hinh 3D trwc quan, cac bén lién quan
dé& dang hinh dung dwoc cu tao chi tiét ctia hé cbp pha, gido
chéng ciing nhw quy trinh thi cong dam chuyén. Diéu nay
gilip rat ngan thoi gian thiét ké, thdm tra, phé duyét bién phap

Ngoai ra, st dung mé hinh 3D BIM dé tién hanh mé
phong quy trinh thi cong blen phap thi cong dadm chuyén trén
nén tadng cha cac phan mém (ng dung trong 4D BIM, g|up
cho céc bén lién quan dé dang hinh dung, ciing nhw hiéu
duwoc quy trinh thi cong. Két hop véi cong nghé thuc té do
(VR), hay tang cwéng thuc té o (AR), gilp cac bén twong
tac trwc tiép vai bién phap thi cong, tir dé quan ly, t chic thi
cbéng ngoai cong trwédng cling dé dang hon.

3. Két luan

Dé dam bao cong tac thi cong dam chuyén theo ding cac
yéu cau vé ky thuat, an toan lao déng va vé sinh méi trwong,
thi nha thau thi cong, ky sw xay dwng can phai cé quy trinh
tinh toan, thiét k&, lwa chon bién phap thi cong ddm chuyén
phl hop véi didu kién thi cong treéc khi tién hanh thi cong.
Cac don vi thi cong c6 thé ap dung cac budc thiét k&, tinh
toan bién phap thi cdng dam chuyén nhw trong bai béo nay.

Phan tich trwdrng nhiét d6 va trng suét nhiét trong bé téng
d&m chuyén sé gitip cho cac ky sw thiét ké bién phap dwa ra
dwoc bién phap pht hop va tdi wu nhat. Viéc nay cé thé thuc
hién bang phwong phap phan t& hiru han

(tiép theo trang 31)

Déi v&i cong tac bé tong dam chuyén thwong la cong tac
thi cong bé téng khéi I16n vi thé don vj thi cong can dua ra
phwong an thi cong bé téng phu hop dé tranh hién twong niet
bé téng do (ng suét nhiét sinh ra

Cling nhw dé& dam bao cong tac thi cong dwoc dam bao,
cac don vi thi cdng nén ap dung Mé hinh théng tin cong trinh
— BIM vao quy trinh thiét ké va thi cong dam chuyén. Tl dé
cac don vi lién quan dé& dang thwc hién cac cong tac cla
minh trén hién trwdng cling nhw gidm thiéu dwoc cac van dé
rdi ro do thi cdng mang lai./.
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Tinh nhanh d6 ltin ciia méng chirnhat
cho nén nlia khong gian

Quick method to calculate the settlement of rectangular foundations in half-spac

Tom tat

Cong lin cacl6p phan t6 la phuong phap phé
bién ap dung tinh lan cho méng tiét dién chir
nhat, vudng hodc mong bang trén nén nira khéng
gian dugc trinh bay trong tiéu chuan thiét ké
moéng ndng[1]va cac tai liéu nén mong lién quan.
Phuong phap nay tinh gan ding dién tich biéu do
iing suat gay lin bang cach phan nhé thanh ting
16p nén va khéi lugng tinh toan Ién. Nhdm muc
dich giam khéi lugng, rut ngan théi gian tinh toan
bai bao trinh bay phuang phap tinh nhanh do lin
ctia méng chif nhat trén nén nita khong gian bién
dang tuyén tinh duva trén nguyén tac tinh dién
tich ciia biéu d6 (ing sudt gay lin bang phuong
phap tich phan. Dua trén cong thiic thiét lap dugc
1ap bang tra hé s6 dé viéc tinh toan thuén tién
hon.

Tir khéa: D liin,cong ltin cdc I6p phan t6, mong ndng,
mang chii nhdt tich phdn

Abstract

The layer wise summation method is popular for
calculating the settlement of rectangular, square, or
strip foundations on a homogeneous, elastic-isotropic
half-space. It is introduced in shallow foundation design
standards [1] and other related documents. This method
approximates the stress distribution by subdividing it
into layers and considering the stress distribution in each
layer uniform. Thus, the calculation process is relatively
laborious. To reduce the work as well as the time of
calculation, the paper presents an enhanced method

to quickly calculate the settlement of the rectangular
foundation on a homogeneous, elastic-isotropic half-
space. The proposed method calculates the area of the
stress distribution by integral. The practical coefficients
derived from the proposed formula are tabulated to
make the calculation more convenient.

Key words: Settlement, layerwise summation, shallow
foundation, rectangular foundation, integral
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1. bat van dé
Khi thiét ké nén mong cong trinh dan dung va céng nghiép, viéc tinh toan
d6 lun lubn duwoc cép ky sw dac biét quan tdm. Cong lun cac Iép phan to
la phwong phap truyén thong hién dang dwoc ap dung rong rai dé tinh ltn
khi nén la ntra khong gian. pé ap dung phuong phap nay can chia qhé nen
thanh cac I&p phan t6 dong nhat v&i chiéu day khong Ién hon 1/4 chiéu rong
mc’mg,vj vay mét Iop dat sé dwoc chia thanh nhiéu phan t6 nhd honva lam
tangkhdi lwgng tinh toan. Bai bao nghién ctru giai phap ruat gon qua trinh tinh
toan trén.
2. No6i dung phwong phap céng ltn cac Iép phan t6
Do Itn 6n dinh & tam mong theo phuong phap cong lin cac I&p phan té
dwoc xac dinh nhuw sau:
n il h
o .h
S=p) I3
i=1 i (1)
Trong do:
B - hé sb khéng th& nguyén béng 0,8;
n - 56 16p chia theo d sau clia tang chiju nén
cla nén;

al
(o)

h; - chiéu day cta 16p phan tb dat the i.

B
Zia hi =—

E; - m6 dun bién dang cla I&p dét th i;

o-ff - rng suét gay lun trung binh clia phan

d !
L, 1 .. —a O +0f
| tothr I. o, =%;

! 1 ” P4 a . © oaaA A N
o 1 o-f ,o-f_l - rng suat gay lun tai d6 séau z; va

b

b

2.1 ké tr d& mong. o¥ = ac¥;
o - hé sé tinh toan do 1tn & tam cla dién
chi¥ nhat, c6 thé tra bang C.1 [1] phu thudc
(n =L/B; m = 2z/B); L, B I&n lwot 13 chidu dai
va chiéu rong clia moéng chiv nhat;
z - khodng céch tir @& mong dén diém can
xac dinh (rng suét.

Cling co thé chia mong thanh 4 phan bang nhau nhw Hinh 1 va ap dung
phwong phap diém géc. Khi d6 (rng suét gay 1un tai d sau z; & tam cla dién
chlr nhat LxB dworc xac dinh theo a, nhw sau:

Hinh 1. Biéu dd rng suéat
gay lan

o =4a,0¢,
0,4 CO thé tra bang hodc tinh theo cong thirc:
1 blz(b2 +0I’ +2zz) bl

o, =— + arctan
2z (b2+z2)(12+zz)x/b2+lz+z2 NP+ + 22

)

Vi l=£;b=£
2 2
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3. Giai phap tinh lan dwa vao tich phan
a) Bién déi cong thirc tinh lun

Chuyén vi twong déi theo phuong théng dieng /., xac dinh
nhw sau:

E

i

2 =B as-ra-pZ

Fodz E,

D6 lun cla I&ép dat thiy i (i la I6p dat khac nhau trong
pham vi gi¢i han nén, trong pham vi mét Iép dat, E; la hang
sb) dwoc xac dinh:

5, = j Adz =ﬁzf %dz =4/3} %ﬁodz

4ﬂ;'z 0 {J-a dz— J o dzJ

i

(3)
Ia dz

Goi ag = la hé s goc trung binh, thay (2) vao

z
ta co:
Cong thire (3) viét lai thanh:
4pc8, — -

Zz=l

s, = Qg Z, — Qg Z;_
E, (g & 1) @)

Do Itn cdia nén:
; ( ag 12 1)
S= ZS —4ﬁo-foz
E (%)

blz(b* +17 +227)
1 (bz+zz)(12+zz)\lbz+lz+z2
P bz
+arctanm

z (6)
Tich phan biéu thirc (6) ta dwoc:

dz

dg =

— 1 bl
o, = —arctan ——————
Y 2Nb + 1P+ 27
WD+ + 22 —b)YNB +12 +b)
WD+ + 22 +B)NP +12 —b)
(\/b2 + P2 +22 DD+ +1)
T (\/b2 +P 422 + D)W+ =)

()

V¢&iz =0 taco:

.= . 1 bl
limag =lim| —arctan ——————

z—0 =0\ 271 z lb2+12+22
| (Jb2+12+z —b)YNB +1* +b)
+lim| —
) 20z (\/b2+lz+z + bYW +17 —b)
2 2 2 2
il 21 B+ +2 — DD +17 +1)
0| 21z (B + PP+ 2 + Wb+ 1 1)

=0,25+0+0=0,25

b) Quy trinh tinh toan dé lun theo céng thirc (5)

+ X&c dinh (rng suét gay lun tai day mong

+ Xac dinh gi6i han nén theo [1] hoac c6 thé tinh gan
dung dén dé sau z = 3B ké tir dé mong.

+ Tinh Eg theo cong thirc (7) hodc tra Bang 1 phu thudc

ti s6 n=l/b va m = z/b tai dé méng, ranh gioi gitra cac Iop dét
trong pham vi nén va tai gi¢i han nén.

+ Tinh toan dd Itn 6n dinh theo cong thirc (5).

Nhuw vay, ap dung cong thic (5) khi tinh lun sé khong
phai chia nén thanh cac 1&p phan tdnhw phwong phap cong
ltn truyén théng nén giam dwoc thdi gian tinh toan. Ciing
twong tw nhw ag 1ap bang tra a¢ cong viéc tinh toan sé
thuan loi hon nhiéu.

c) Thiét Iap bang tra as dua trénty sén=1I/bvam=z/b
= | = nb; z =mb thay vao cbéng thirc (7) ta dwoc:

— 1 n
o, =—arctan

TRy g
n (\/l+m +n’ —1)(\/1+n +1)
2o’ (\/l-i-m +n +)W1+n’ =1)
1 (\/1+m +n’ —n)(\/1+n +n)

In
27zm (\/l—i-m2 +n’ —l—n)(\/l+n2 —n)

(8)

d) Twong quan gitra o, va Eg

0.300 — Dé so sanh tvong quan gitra hai gia tri o,
va a, V& biéu dd minh hoa véi trwong hop
0.250 — 1 ip—— moéng c6 L = 3,0m: B = 2,5m
0.200 VGi duong 1: Heé sé a, va dwong 2: Hé
o 0.150 + sO a,
% 0.100 + Nhan xét
0.650 L Do thi trén Hinh 2 cho ta thdy quan hé
: e T gitra ag gia tri a, nhw sau:
0.000 : : : t t 3 { oo ok a4
00 20 40 60 80 100 120 140 , ' 1aiz=0(taidemong)cahaihé sodeu
bang 0,25.

Do sau z (m)

Hinh 2. Quan hé gii¥a hé sb o4 va a5

+ Cang xubng sau thi Eg gidm cham va
0g gidm nhanh, tai d6 sau cé z/b = 10

g o, =3,738.
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Bang 1 — Gia tri hé s6 Eg

m=z/”b='/ b 1 1,2 1,4 1,6 1,8 2 4 5 10

0 0,2500 0,2500 0,2500 0,2500 0,2500 0,2500 0,2500 0,2500 0,2500
0,2 0,2496 0,2497 0,2497 0,2498 0,2498 0,2498 0,2498 0,2498 0,2498
0,4 0,2474 0,2479 0,2481 0,2483 0,2483 0,2484 0,2485 | 0,2485 0,2485
0,6 0,2423 0,2437 0,2444 0,2448 0,2451 0,2452 0,2455 | 0,2455 0,2456
0,8 0,2346 0,2372 0,2387 0,2395 0,2400 0,2403 0,2410 0,2410 0,2410
1 0,2252 0,2291 0,2313 0,2326 0,2335 0,2340 0,2352 0,2353 0,2353
1,2 0,2149 0,2199 0,2229 0,2248 0,2260 0,2268 0,2287 0,2288 0,2289
1,4 0,2043 0,2102 0,2140 0,2164 0,2180 0,2191 0,2218 0,2220 0,2221
1,6 0,1939 0,2006 0,2049 0,2079 0,2099 0,2113 0,2148 0,2150 0,2152
1,8 0,1840 0,1912 0,1960 0,1994 0,2018 0,2034 0,2079 0,2082 0,2084
2 0,1746 0,1822 0,1875 0,1912 0,1938 0,1958 0,2012 0,2016 0,2018
2,2 0,1659 0,1737 0,1793 0,1833 0,1862 0,1883 0,1947 0,1952 0,1955
2,4 0,1578 0,1657 0,1715 0,1757 0,1789 0,1812 0,1885 | 0,1890 0,1895
2,6 0,1503 0,1583 0,1642 0,1686 0,1719 0,1745 0,1825 | 0,1832 0,1838
2,8 0,1433 0,1514 0,1574 0,1619 0,1654 0,1680 0,1769 0,1777 0,1784
3 0,1369 0,1449 0,1510 0,1556 0,1592 0,1619 0,1715 | 0,1725 0,1733
3,2 0,1310 0,1390 0,1450 0,1497 0,1533 0,1562 0,1664 0,1675 0,1685
34 0,1256 0,1334 0,1394 0,1441 0,1478 0,1508 0,1616 0,1628 0,1639
3,6 0,1205 0,1282 0,1342 0,1389 0,1427 0,1456 0,1570 0,1583 0,1595
3,8 0,1158 0,1234 0,1293 0,1340 0,1378 0,1408 0,1526 0,1541 0,1554
4 0,114 0,1189 0,1248 0,1294 0,1332 0,1362 0,1485 | 0,1500 0,1516
42 0,1073 0,1147 0,1205 0,1251 0,1289 0,1319 0,1445 | 0,1462 0,1479
4.4 0,1035 0,1107 0,1164 0,1210 0,1248 0,1279 0,1407 0,1425 0,1444
4.6 0,1000 0,1070 0,1127 0,1172 0,1209 0,1240 0,1371 0,1390 0,1410
4,8 0,0967 0,1036 0,1091 0,1136 0,1173 0,1204 0,1337 0,1357 0,1379
5 0,0935 0,1003 0,1057 0,1102 0,1139 0,1169 0,1304 0,1325 0,1348
5,2 0,0906 0,0972 0,1026 0,1070 0,1106 0,1136 0,1273 0,1295 0,1320

Bang 2 - Chi tiéu cd ly cua dat

i e Chiéu day | v ¥s w e Yan E
TT | Tenlop dat (m) ’ kKN/m* [ kN/m® | % kN/m? kPa
1 D4t 14p 0,8 16,0 - - - - -
2 Sét pha 3,5 19,2 26,5 25 0,7253 9,564 8400
19,5 26,3 21 0,6319 9,988 11600
3 Céat pha = , . o N
Chiéu day chwa két thuc & dd sau ho tham do: 15m

4. Vi du so sanh

Xe"t mong chir n’hét LxB = 2,4‘x 2m’ch6n sau 1.7m ké tir
mat gét tw nhién (cc“)’t trong nha bang cot tw nhién) nhu"Hinh
3. Nen gom 3 I&p dat nhu trong Bang 2. Muc nuwdc ngam &
do sau: 2,0m ké tir mat dat.Ap Iwc tiéu chuén trung binh &

e _
day méng P = 211,536kPa .
a) Phuong phéap céng lin céc I6p phén té

| = I’_/2 =24/2 = 1,2‘m; b= !3/2 =2/2 = 1n]; chiéu day I6p
phan t6 hi = 0,4m va dong nhat théa man diéu kién hi < B/4
=2/4=0,5m

Gioi han nén tai diém 13 & do sau z = 5m ké tir dé méng
théa man diéu kién:

o, =15,387kPa < 0,20"

z;+h

=0,2.81,808 =16,3617kPa

Vay d6 an ciia nén S = 3,29cm. (Hinh 3)
b) Tinh lin cta nén theo céng thirc (5)
0,1583.2,6-0,25.0
8400
0,1003.5-0,1583.2,6
11600

§=4.0,8.181,456.

=0,03295m =3,295cm

c) Nhéan xét
D4 Itn ctia nén xac dinh theo hai phwong phép cho gié tri
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Bang 3 — Tinh toan do lan theo phucng phap cong lin cac I6p phan to

X gl =4 gl bt E
piém | zlb | b o Tz = %00 Tz :
(m) (kPa) (kPa) (kPa)
0 0 0 1,2 0,2500 181,456 30,080 8400
1 0,4 0,4 0,2420 175,649 8400 0,00680
2 0,8 0,8 0,2075 150,608 8400 0,00621
3 1,2 1,2 0,1626 118,019 8400 0,00512
4 1,6 1,6 0,1241 90,075 8400 0,00396
5 2,0 2,0 0,0947 68,736 8400 0,00302
6 2,4 2,4 0,0734 53,275 8400 0,00232
6' 2,6 2,6 0,0651 47,251 57,837 8400 0,00096
7 2,8 2,8 0,0580 42,098 11600 0,00062
8 3,2 3,2 0,0467 33,896 11600 0,00105
9 3,6 3,6 0,0382 27,726 11600 0,00085
10 4,0 4,0 0,0318 23,081 11600 0,00070
1" 4.4 4.4 0,0268 19,452 11600 0,00059
12 4.8 4.8 0,0229 16,621 79,811 11600 0,00050
13 5,0 5,0 0,0212 15,387 81,808 11600 0,00022
S= 0,03292
Bang 4 — Tinh toan do 1Gn theo cong thirc (5)
piém | ° b | b @ o0 | gt B Si
i Z; o 4
(m) ' o (kPa) " (kPa) | (kPa) (m)
0 0 0 1,2 0,2500 181,456 30,080
2,6 2,6 0,1583 57,837 8400 0,02845
2 5,0 5,0 0,1003 81,808 11600 0,00450
S= 0,03295
chénh léch khong dang ké. Ap dung cong thirc (5) tinh toan AT 000
don gian, ngan gon, dong thoi cho két qua chinh xac hon do Tlﬁ
dién tich biéu dd (rng suét gay lun duoc tinh bang phuwong & @ 28
phap tich phan. <| . !
Ca hai phwong phap déu ap dung dinh luat Hooke. - 4 \‘
Phuwong phép cong lun cac I&p phan to tinh gan dl]r]g bang * /
viéc chia nén thanh céac I&p di mdng va cé mo dun bién dang T
khong thay ddi; phuong phap tinh ldn &p dung cong thir (5) /
tinh chinh xac chi can I&p dat cé moé dun bién dang khong ) @
thay dbi. 18,019
5. Két luan
- Két qua tinh toan cho thy day la phuwong phap ngén
gon, hiéu qua dé xac dinh dd lun 6n dinh cta nén.
- Cong thire (5) va Bang 1 chi ap dung dé tinh toan d6 lun
véi méng chi nhat trén nén ntra khong gian.
- Dua trén néi dung nghién ctu ctia bai bao cé thé xay
dwng duwoc cong thirc va bang tra dé tinh toan d6 Iin cho
mong bang trén nén nira khdng gian. /.
®
Tai liéu tham khao
1. TCVN 9362:2012 Tiéu chudn thiét ké nén nha va cong trinh | 4]

2. Bai gidng co hoc ddt, Vieong Vén Thanh, 1995, Nha xudt ban
xdy dung
3. Co hoc dat, N.A. Txutévits, 1968, Nha xudt ban khoa hoc

181,456

175,649

Hinh 3. Biéu do rng suat gay lin va {rng suat ban

than
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Tinh toan bu long thong thuong
chiu kéo va cat dong thoi

Combined tension and shear in bearing-type connection bolt

Tom tat

Lién két bu long Ia mét loai lién két dugc sii dung
pha bién trong két ciu thép. Trong qua trinh lam
viéc, bu 16ng c6 thé phai chiu cac trang thai tac
dong khac nhau, trong d6 ¢6 thé xay ra trudng
hop xuét hién luc kéo va cat dong théi. Vé nguyén
tac, d€ dam bao an toan cho két cau, su lam viéc
ctia lién két can phai dugc kiém tra trong tat ca
cactinh hudng nguy hiém nhat. Tuy nhién hién
nay trong tiéu chuan hién hanh cta nudc ta chua
xét dén anh hudng clia su lam viéc dong thai nay.
Do d6 trong mét s6 tinh huéng 6 thé dan téi lién
két dugc thiét ké khong dam bao kha nang chiu
Iuc. Néi dung bai bao xem xét su can thiét ciing
nhu so sanh véi quy dinh ctia cac tiéu chuan phd
bién khac trén thé gidi, tir d6 dua ra khuyén nghi
cu thé cho viéc tinh toan nay.

Tir khéa: bu long, lién két bu long, kéo va cdt, két cdu
thép, tiéu chudn tinh todn

Abstract

Bolt connections are widely used in steel structures.
Functioning bolts suffer different types of actions, in
many cases there is tension and shear at the same
time. Theoretically, all dangerous working states of
connections have to be verified to assure the safety of
structures. However, this combination is not mentioned
in Vietnam’s current related design standards. So, in
some particular situations, designed bolt connections
may occasionally be out of strength. The paper refers

to the necessity of taking into account this issue and
compares it with requlations of some popular standards
in the world, then gives out some recommendations.

Key words: bolt, bolt connection, tension and shear, steel
structure, design standard

TS. Phan Thanh Lugng

B¢ mén Két ciu Thép - Go, Khoa Xay Dung
Email: luongpt@hau.edu.vn,

DT: 0904197411

Ngay nhan bai: 27/5/2021
Ngay stra bai: 31/5/2021
Ngay duyét dang: 21/7/2023

Phan Thanh Luong

1. bat van dé

Lién két buldng la mét loai lien két dwoc st dung ngay cang phd bién
trong két ciu thép dé 1ap dung ciing nhw khuyéch dai cac c&u kién,d&c biét
trong cac cdng trinh cdng nghiép. Trong cac nha cong nghiép, mdi ndi phan
khung thwérng dwoc str dung bang lién két buldng cwéng d6 cao, khi dé sw
lam viéc clia than bu 16ng thuan tay I chiu kéo. Trong khi d6, lién két chan cot
thwerng str dung buléng théng thweng, lwc cat truyén qua mat tiép xuc truc
tiép gitra than bu 16ng va ban dé, néu suét hién lwc kéo thi trong buléng sé
chiu ddng thdi ng suét kéo va cat. Hién nay theo tiéu chudn quy pham thiét
ké két cAu thép & Viét Nam chwa ké dén tac dong ddng thoi cta hai yéu té
nay. Thyc té tinh toan ciing cho thy, trong nhiéu trudng hop, lwc cét trong
than bu 16ng nhé khong dang k&, sé lwgng buldng chi dwoc bé tri theo cAu
tao. Tuy nhién, trong mét sb trwdng hop, khi luc cat da 16n, viéc bé qua tac
dong déng thoi cda lwe cét co thé gay nguy hiém cho céng trinh. N&i dung bai
bao dé& cap dén vén dé nay.
2. Tinh toan lién két bu 16ng chiu kéo va cét theo cac tiéu chuan hién
hanh
2.1.Tiéu chudn Viét Nam TCVN 5575:2012

Trong tiéu chuan Viét Nam TCVN 5575-2012 [1], phan lién két bu Iéng
dwoc trinh bay kha ngén gon, trong dé quy dinh bu I6ng chiu cét va kéo déng
thoi dwoc kiém tra chiu cat va kéo riéng biét. Khi do, kha nang chiu lwc tinh
toan ctia mét bu 16ng dwere tinh nhw sau:

Chiu cat: [Nl = fusvpAn, (1)
Chiu ép mat: [N]ep = fepypd2t (2)
Chiu kéo: [Nl = fiApn 3)
Trongdo:

fub, Tops fip 1aN ot 13 cudng dd tinh todn chiu cét, chiu ép mét va chiu kéo
cua bu léng;

d la dwong kinh ngoai cla buldng;
A = 7td?%/4 1a dién tich tinh toan cla than bu Iéng;
Ay, 1a dién tich tiét dién thwe cia than bu 16ng, |4y theo bang B.4, phu luc

>t 14 tdng chidu day nhd nhét clia cac ban thép cung truot vé& mot phia;

n, la sé lwong cac mat cét tinh toan;

Yp 1& hé s6 diéu kién 1am viéc cua lién két bu l6ng, lay theo bang 38.

Diéu 8.2.5 trong tiéu chuan quy dinh bu 16ng chiu cat va kéo déng thoi
dwoc kiem tra chiu cat va kéo riéng biét.
2.2.Téu chuan HoaKy ANSI-AISC 360-10

~ Tai Hoa Ky van ludn rng dung song song ca hai phwong phap tinh toan
ket cau theo trng suat cho phép (ASD — Alowable Strength Method) va theo
hé so0 tai trong va strc khang (LRFD — Load and Resistance Factor Design).
Khac vai cac phién ban trwédc, ANSI-AISC 360-10 [2] tich hop ca hai phwvong
phap nay trong cting mét bé tiéu chuan, méi cdng thirc déu dwoc huwdng dan
dé ap dung theo cac phuong phap do.

Theo tiéu chuan nay, kha nang chiu kéo hoac chiu cat, $R, (LRFD), hay
gi¢i han chju kéo hoac ‘chiu cat, Rn/Q (ASD), dwgc xac dinh theo trang thai
gioi han clia pha hoai vé kéo hodc cat nhw sau:

Rn = FrAp 4)

¢ =0,75 (LRFD) Q=2 (ASD)

Trong do:

$0 50 - 2023 45



KHOA HOC & CONG NGHE

A,: dién tich danh nghia ctia than bu 16ng phan cé ren
hoac khéng ren
Fa: cwong do chiu kéo danh nghia, Fy, hodc cuong
dé chiu cat danh nghia, F,,, lay theo bang J3.2 cla tiéu
chuén nay
V6i bu 16ng chiu tac dong ddng thoi clia kéo va cét, luc
kéo gi¢i han co thé dwoc xac dinh nhw sau:
Rn = FnAp (5)
Trong do:
F'n: cbng d6 chiu kéo danh ngha diéu chinh xét dén
anh hwédng cla lwc cat

F.=13F,- ';"‘ f,<F,
oF,, (LRFD) (5a)
F. = 1,3Fm-ﬂfw < F,
v (ASD) (5b)
vOi:

Fne cwong do chiu kéo danh nghia cta bu léng lay
theo bang J3.2

Fny: cwdng dd chiu cit danh nghia cla bu l6ng l&y
theo bang J3.2

f,: (ng suét cat tac dung 1&n than bu I6ng, xac dinh
theo LRFD hodc ASD

va (rng suét cét ., phai nhd hon hodc béng tng suét cét
gi¢i han.

Tuong tw, cac cong thirc nay cb thé viét lai dé xac dinh
cwong dod chiu cét,danh nghia diéu chinh F’,, xét dén anh
hwdng cla rng suat kéo f,.

’Déng thoi, trong tiéu chuén nay ciing ghi chu r6: khi trng
suat f, cad kéo hoac cat, nhd hon 30%‘ rng suat gi¢i han
tvong tng, c6 thé bé qua sy tac dong ddng thdi cla hai loai
trng suat nay.
2.3.Tiéu chuén chéau Au

Tiéu chuan chau Au [3] quy dinh cach xac dinh kha nang
chiu lyc clia bu 16ng nhu sau:

- Kha n&ng chiu cét ctia mot mét cat bu 16ng:

Fv,rd = anUbA
w2 (6)
Trong do:

Néu mét cat di qua phan co ren clia bu long (khi d6 thay
Abang Ay):

+ v6&i bu l6ng cip bén 4.6, 5.6 va 8.8: 0,=0,6

+ v6&i bu léng cap bén 4.8, 5.8, 6.8 va 10.9: 0,,=0,5
Néu mét cét di qua phan khéng cé ren clia bu l6ng ,=0,6
A: dién tich tiét dién nguyén clia than bu léng
Ag: dién tich tiét dién thwc cta than bu 16ng phan cé ren
fuo: 9i¢i han bén cla vat liéu ché tao than bu l6ng

Ymz = 1,25: hé s6 an toan st dung khi tinh kha néng chiu
lwc cha bu 16ng, 14y theo bang 2.1 trong tiéu chuan

- Kha nang chiu kéo cla bu I6ng:
= k2fubAs

Ymz (7)

F

t,rd

Trong do:
k, = 0,63 v&i bu 16ng dau chim, cac trwong hop khac
k,=0,9

fup, AS, Yz gibng nhw trén

- Bu Idng chiu kéo va cét ddng thoi dwoc kiém tra theo
cong thire:

Fv,Ed + Ft,Ed S1 O
Fv,Rd 1’4Ft,Rd

(8)
VGIi Fyeq VA Fieq 1@ luc cét va luc kéo tinh toan tac
dung Ién than bu I6ng.

Tiéu chuan khéng cé ghi chl nao thém vé gi¢i han ap
dung khi kiém tra sw lam viéc dg‘)ng th&i cha kéo va cat vc')’i bu
I6ng, ttrc viéc kiém tra dwoc tién hanh véi moi bu I6ng dong
thoi chiu kéo va cét.
3.‘Phén tich sw 1am viéc cha bu 16ng chiu kéo va cat
dong thoi

Xét mc}t’bu I6ng chiu sw tac dung ddng thoi cia lwe kéo
Ty va lyc cat V.

Luc kéo T, gay ra trong than moét ring suét kéo:

(9)
Vi A, la dién tich tiét dién than bu 16ng (phan co ren
hodc khéng ren, tuy thudc vi tri mat cat kiém tra)

Diéu kién dam bao dé bu 16ng khéng bi pha hoai vé kéo:
(10)

Céng thire (9) va (10) hoan toan twong thich véi céng
thtre (3) bén trén theo TCVN 5575:2012.

Twong tw, luc cét V, gay ra trong than bu 16ng mét trng
suét tiép 7. ng suét tiép T nay cling phai théa man diéu kién:
(11)

Trong trwong hop thong thuong, khi kiém tra cau kién
chiu cat tryc tiép, rng suat tiép dwoec tinh la (’ng suat trung
binh:

o< ftb

1< fvb

(12)
Codng thtre nay ciing phu hop voi cong thire (1) khi tinh
kha nang chiu cat ctia bu Idng theo TCVN 5575:2012.
Tuy nhién, & day, khi xét dén su tac dong dong thoi clia
kéo va cat, ta sé xét dén wng suat tiép I&n nhat trén tiét dién:

nD*
64 (13)
Trong do:

max —
T =

4

I, & mémen quan tinh cla tiét dién, |, = o
S, 1a mémen tinh cla ntra tiét dién ddi véi truc trung
20 D

8 3n 12

hoa,S, =

D la bé rong tiét dién tai truc trung hoa, chinh 1a
dwong kinh cda bu léng
Trong tiét dién tron co:

D3
Tmax _ Vbﬁ = 4Vb =%
nD* D 3 LDZ 3A,
64 4

(13a)

Duwoi tac dong ddng thoi clia (ring suét phap ¢ va tng
suét tiép T, didu kién bén clia ciu kién sé dwoc kiém tra theo
&ng suét twong duwong. Ap dung thuyét bén thé ning bién
ddi hinh dang I&n nhat:
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O = Vo2 +31% < 1,15, (14)

Tw cong thire (10) va (14) cho thay, néu cu< 1,156 thi
viéc kiém tra khéng c6 y nghia hay néi cach khac anh huwéng
clia luc cat la khong dang k&. Do do, chi can kiém tra su tac
déng ddng thei clia tng suét phap va (ng suét tiép khi 6=
1,156. Thay vao (14) ta cé:

Jo?+372 21,156

= 120,330
T (9)va (13a): 4V, > 0,33L
3A, A,
Hay:
V2 0,25T, (15)

Nhw vay, véi luc cat Ion hon 25% luc kéo thi diéu kién
(rng suét twong dwong sé& nguy hiém hon diéu kién chiu kéo
don cta than bu 16ng, khi d6 can xét sw lam viéc déng thoi
clia tac dong kéo va cat.

4. Vi du tinh toan
4.1. Vidu 1

(L&y sb liéu tinh toan tir phan tinh toan chan cot trong vi
du cla séch Thiét ké khung thép nha céng nghiép mét tang,
mot nhip [4])

Chon va kiém tra kha néng chiu luc cta lién két bu 16ng
gitra chan c6t véi mong, da xac dinh dwoc lwc kéo Ion nhat
tac dung 1&n 1 bu 16ng 1& T, = 101,6 kN, lwc cét twong ¢ng
tadc dung Ién bu I6ng dé la Vy, = 13,7 kN, str dung bu l6ng neo
mac 09Mn2Si, c6 f, = 190 N/mm?.

Dién tich can thiét cta tiét dién than bu Iéng:

o T, _101,6.10°
An ==
f 190

tb

=534,7(mm?)

Tra bang, chon bu 16ng $30 ¢c6 A, = 5,6 cm? = 560 mm?.
- Kiém tra lai theo diéu kién chiu kéo:
[N = fio-Apy = 190.560 = 106400 N = 106,4 kN> T,
Diéu kién chiju kéo thda man.
- Kiém tra theo diéu kién chiu (rng suét twong duong:
ng suét phap do lyc kéo tac dung 1én than bu 16ng:
T, _101,6.10°

c=-L2=——""—=180,4N/mm?
A 560

ng suét tiép do lwc cét tac dung 1én than bu 16ng:
v, _13,7.10°

T=-b=—"""— =326N/mm’
A 560

(ng suét twong dwong trong than bu 16ng:
61 =\Jo?+37% = /180,42+3.32,62

= 189 N/mm?< 1,15 f,, = 218,5 N/mm?>
Diéu kién chiu rng suat twong dwong théa man.
Trwdng hop nay co V< 0,25T, = 25,4 kN, anh hudng
cta lwc cat dén sw lam viéc chiu kéo la khong dang ké.
4.2. Vidu 2:

Tinh toan twong tw véi moét trwdng hop khac, lwc kéo 1én
nhét tac dung lén 1 bu Idng 1a T, = 65 kN, lwc cat twong trng
tac dung lén bu 16ng d6 1a V, = 18 kN.

Dién tich can thiét cta tiét dién than bu Iéng:

o _T,_65.10°
on g 190

tb

=342,1 (mm?)

Tra bang, chon bu léng ¢24 c6 Ay, = 3,52 cm? = 352 mm?.
- Kiém tra lai theo diéu kién chiu kéo:
[N = fio.Ap, = 190.352 = 66880 N = 66,88 kN > T,
Diéu kién chiju kéo thda man.
- Kiém tra theo diéu kién chiu &ng suét twong dwong:
ng suét phap do lyc kéo tac dung 1én than bu 16ng:
,_T,_6510°

184,6 N/mm?
A 352
Ung suét tiép do Iwc cét tac dung 1én than bu 16ng:
3
r=ﬁ=18'10 =68,2 N/mm?
A 352

(ng suét twong dwong trong than bu 16ng:
i = \Jo?+37% =+/184,67+3.68,22

=219,2 N/mm?> 1,15.fy, = 218,5 N/mm?

Nhuw véay, mac du khi kiém tra riéng diéu kién chiu kéo
thi bu 16ng di kha nang chiu lvc. Nhung khi xét dén tac
doéng dong thoi cda lwe cat thi diéu kién chju ng suat twong
duwong khéng théa man, bu 16ng c6 thé bi pha hoai dudi tac
dong nay.

4.3. Vidu 3

Tinh toan v&i cap ndi lwc twong tw vi du 2, tinh theo tiéu
chuén Hoa Ky, phwong phap LRFD, vat liéu bu l6ng thép
A307.

Tra bang J3.2 tiéu chudn ANSI/AISC 360-10[2] c6 cwéng
dd chiu kéo va cét twong (rng cla bu l1dng thép A307 la
Fnt =310 MPa = 310 N/mm?; Fnv = 188 MPa = 188 N/mm?.

- Chon dwong kinh bu 16ng theo diéu kién chiu kéo:

T (4) ta co: To=0Rn = OF Ay
T _ 65.10°

Ap>—2=———— =280 mm?

= PoS4F T 0,75.310 mm

Chon bu Iéng ¢$22 c6 A, = 303 mm?.
- Kiém tra kha nang chiu lwc ctia 1 bu 16ng theo diéu kién
don:
+ V& kéo:
0Ry = OF A, = 0,75.310.303 = 70448 N
=70,448 kN > T, = 65 kN
+ V& cét:
0Ryy = OF A, = 0,75.188.303 = 42723 N
=42,723 kN >V, = 18 kN
~ Nhuw vay, néu kiém tra riéng biét vé didu kién chiu kéo va
cat deu dadm bao.
- Kiém tra theo diéu kién chiju tac déng ddng thdi clia lwc
kéo va cat:
F

nf < F,
oF

nv

Theo (5a) F', =1,3F,-

Trong d6, f,, 1a ’ng suét gay ra do lwc cat:
vV, 18.10°

Vb
A, 303

= 59,4 N/mm?

fv =

(xem tiép trang 50)
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Ban vé viéc danh gia stic chiu tai ctia coc khoan nhoi

bang mé hinh s

Evaluation Bearing Capacity of cast-in situ pile using numerical modeling

Tom tat

Vi nhu cau ngay cang lén vé viéc du bao diing
dan siic chiu tai ctia coc, trong khi tinh toan theo
tiéu chudn hién hanh chua dat dugc thi phuong
phap sé dang la gidi phap hgp ly. Tuy nhién trong
TCVN:10304 ciing nhui cacctiéu chuan xay dung
hién hanh khéng cung cap cac khuyén nghi sit
dung mé hinh s6, md hinh héa su lam viéc ctia coc
va dat nén dé du bao siic chiu tai ctia coc. Bai bao
cung cap mét cai nhin vé cac phuong phap phan
tich sd hién c6 dé tinh toan siic chiu tai ciia coc ma
sat dugc sii dung trong thuc tién tinh toan dia ky
thuét trong nudc. Két qua thu dugc khi thuc hién
phan tich két qua tinh toan s6 véi sé liéu thu dugc
trong qua trinh thi nghiém nén tinh coc tai hién
truong cho thay tinh wu viét ciia phuang phap so.
Tir khéa: stic chiu tdi, coc ma sdt, mé hinh ddt

Abstract

With the growing demand for the correct forecasting of
the load capacity of piles, while calculations according
to current standards have not been achieved, the
numerical method is a reasonable solution. However,
in TCVN:10304 as well as the current construction
standards do not provide recommendations for the

use of numerical models, modeling the work of piles
and ground to forecast the load capacity of piles. The
paper provides a look at the existing numerical analysis
methods for calculating the load capacity of friction
piles used in the practice of domestic geotechnical
calculations. The results obtained when analyzing the
results of numerical calculations with the data obtained
during the field compression experiment showed the
superiority of the numerical method.

Key words: capacity of piles, friction piles, soil model
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1. M& dau

Trong nhi*rng nam gan day voi sw phat trién cla cac thanh phd, gia tang
mat d6 dan sb, nhitng ddi méi ve quy hoach d6 thj da anh hwo’ng den qua
trinh xay dwng cong trinh. Cac yéu té phirc tap cla tai trong, ctia két ciu cong
trinh, va cta diéu kién dia ky thuat tai cac d6 thi mang y nghia quyét dinh toi
sw can thiét phai dwa ra cac giai phap hién dai khi lwa chon loai méng.

Viéc s dung méng coc trong diéu kién dia chat cong trinh phirc tap doi
héi phéi xay dwng cac phwong phép tinh toan téi wu. Yéu t6 quan trong trong
viéc nay la sw hiéu biét chinh xac vé& co ché hoat dong ciia hé théng khéi dat
- méng coc. Néu khdng cé cac mé hinh toan hoc chinh xac, viéc trién khai
hiéu qua moét dw an xay dwng cac tda nha va cong trinh trén nén mong coc
la khong thé.

Tuy nhién, bat ky mé hinh m&i nao cling c&n phai thtr nghiém va xac minh.
Thiéu théng tin so sanh vé két qua phan tich ctia mé hinh véi thi nghiém thue
té& clia hé théng khéi dat coc - d&t budc cac ky sw thiét ké phai dwa hé sé do tin
cay trong vao cac dy an thiét ké. Bidu nay dan dén chi phi kinh té ting dang
ké do tang thoi gian thiét ké va thi cong.

Khi thiét ké coc v&i phwong tram tan dung téi da strc chiu tai ctia d&t nén
va clia vat liéu lam coc, dam bao diéu kién kinh té - k§ thuat ctia két cdu méng
coc. Thé nhwng trong thuc t& & nwéc ta hién nay thweng khong duoc st
dung hét kha nang chiu luc ctia coc. Didu nay co thé bdi nguyén nhan thiét ké
qué an toan, kho sat dia chat kém tin cay, 4p dung sai cac phwong phap tinh
toan va ca nhirng thiéu sét ctia chinh cac phwong phap da st dung.

Trong Eurocode 7 [4] hé s6 didu chinh € duoc si dung dé cé strc khang
nén, kéo clia coc lay tr két qua thr tinh coc hodc duw tinh dwa theo két qua
thi nghiém dat hoac tai trong dong. Tiéu chuan Eurocode 7, khéng giéng nhw
tiéu chuan cla ta, khéng dwa ra phwong phap cu thé tinh toan strc chiu tai
ctia coc. Do d6 trong tam chinh ctia né la phwong phap sd, cha yéu la phwong
phap phan t& hivu han. M6t sb tac gia da dua ra cac tinh toan theo Eurocode
7 bang cach str dung mé hinh sb thiét k& gan dung mong véi cac loai nén
khac nhau [3].

Trong SP 24.13330.2011 [2], phién ban thay ddi I&n thr nh4t nam 2016,
muc 7.1.6, cé mot yéu cau vé sw can thiét phai thuc hién cac tinh toan cla
mong coc Vi viéc xay dwng cac md hinh toan hoc mo ta rng x& co hoc cua
chiing cho céc tinh toan cho trang thai gi¢i han thir nhat hodc thir hai. Cu thé
& muc nay cuwdng dod stre khang clia dat dwdi mii coc gb va thanh bén cda
coc fi xac dinh theo chi d&n 7.2 va 7.3 hoéc bang tinh toan véi viéc str dung
moé hinh sb.

Can thiét xac dinh cac md hinh phan &nh co ché twong tac gitra moéng
coc va khéi dat xung quanh dé thuwc hién cac tinh toan dia ky thuat. Tuy nhién,
cac khuyén nghi vé viéc lia chon cac mé hinh nhw vay khéng dwoc cung cp
trong TCVN 10304:2014 [1], hon ni¥a, thanh phan cta cac mé hinh cé thé
duwoc st dung trong cac diéu kién dat nhat dinh ciing khéng dwoc cung cap
(ngoai trir gidi phap thwc nghiém theo diéu 7.2, didu 7.3 va phu luc G cta [1]).

2. Mét sé van dé khi lwa chon mé hinh nghién ctru strc chiu tai cia coc

Trong thiét k& cong trinh ngay nay, khuyén nghi thwc hién tinh toan nén
moéng, bao gdm ca méng coc, cé ké dén tinh phi tuyén cta dat nén va hinh
dang hinh hoc cia méng, s dung phé bién cac hé théng phan mém phan tor
hiru han. Mac du phuwong phap phan tr hiru han nay du’oc st dung chinh dé&
tinh toan trang thai '’ng suét bién dang ctia nén va két cau, nhung no c6 thé
dwoc dung trong cac trudng hop xac dinh trang thai gioi han, sw cb cta dat
va hé sb an toan .

Khi danh gia kha nang chiu lwc cla coc va coc barret theo thi nghiém
s6 va thi nghiém hién truong [5], Mangusev R.A. va Ter-Martiroxian Z.G. da
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khang dinh két qua cac thi nghiém la gan nhau va phwong
phap sbé du diéu kién ky thuat dé tién hanh danh gia kha nang
chiu lwc clia coc. Kha nang chiu lwc clia coc theo cac thi
nghiém b&ng mé hinh sb va thwe nghiém khéng chénh léch
nhau qua 13%. Ciing trong [5], Ter-Martiroxian Z.G. da néu
ro: thwe hién thi nghiém mé phdng thir tinh coc coé dwong
kinh I&n Ia mét cach twong ddi nhanh va kha chinh xac dé
danh gia so bd (rng x&r cia modt coc chiu tai, cling nhw dé tinh
chinh két qua thu duwoc béng phuong phap quy dinh trong
tiéu chuan; phan mém tinh cho phép mé hinh héa dat dan
déo — tai bén (hardening soil) khi cé du sb liéu d&c trung co
ly clia dét.

Viéc ap dung mé hinh nén dan déo hay tai bén khi xac
dinh trang thai (ng suét bién dang cta dat nén trong phan
mém tinh toan lién quan dén cac théng sd dau vao chung ta
c6 dwoc tir két qua thi nghiém dia chét.

M6 hinh Mohr — Coulomb dwoc hinh thanh tir dinh luat
Hook va thuyét bén ctia Coulomb can x&c dinh 5 théng sbé
dé&c trung cho d4t nén. Cac thong sé Ey, v, ¢, ¢’ dwoc xac
dinh ttr thi nghiém nén 1 truc khéng n& hong va xac dinh
théng qua tinh toan.

M6 hinh dét tai bén Hardening Soil can phai xac dinh 10
dé&c trung cla dat. Cac gia tri Esy®, E,/, vy, ¢, ¢’ dwoc xac
dinh ttr thi nghiém nén mau dat ba truc, E,.° tl thi nghiém
nén mot truc khdng né hong tai ting suat a,'=p™', con cac gia
tri m, Ky va y dwoc xac dinh bang tinh toan.

C6 thé thay rang do nhiéu nguyén nhan ca chi quan va
khach quan, rat nhiéu tai liéu bao cao khao sat dia chat thiéu
véng thdng sb can thiét tir két qué mo hinh nén dét ba truc.
Do d6 viéc xac dinh céac théng sb ctia mé hinh Hardening soil
& nwdc ta con han ché. Trong diéu kién nhu vay, cé thé st
dung mé hinh Mohr — Coulomb nhw mét mé hinh gan dung
dé thuc hien moé hinh mé phdng cac thir nghiém tai trong tinh
coc can thiét & cac vi tri khac nhau va trong cac diéu kién dat
khac nhau thyc té cong trinh.

3. Vidu so sanh

Trong bai bao nay d& minh chirng thém cho viéc xac
dinh strc chiju tai clia coc coé thé théng qua phwong phap
phan tlr hiru han véi phan mém Plaxis 3D tién hanh phan
tich coc khoan nhdi dwéng kinh 1,5m theo mé hinh dét
Mohr-Coulomb tai mét cong trinh & Ha Noi. Coc thi nghiém
sb dwoc md hinh béi phan mém Plaxis 3D trong khdi dat
10x10%x60 m® nhw Hinh 1.

Diéu kién dia chét tai vi tri thtr nghiém co: 16p 1 1a dat cat
l4p day 0,8 m, cac I&p dat con lai Iy thong sb theo mé hinh
Mohr-Coulomb nhw sau:

Lép 3, Lgp
Lép 2 : 5 ’ 3
Thong . P Cat |Lop4, | oq | LOP
J Pon vi Sét min Sét . 6,
sO > . N min ..
ceng | chat | mem | 5. | Soi
vira -
vira
h m 2.2 25.3 15 46 6
Y sat kN/m? 19 16.5 16.8 16 16
\% - 0.35 0.3 0.35 0.3 | 0.27
c kPa 58 1 33 2 1
0) do 15.08 30 11.5 29 40
v do 0 0 0 0 10
Eoed MPa | 11409 | 124 1057 | 1.7 | 71.2
Rinter - 0.7 0.7 0.7 0.7 0.7

[*107]
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Hinh 1. M6 hinh s6 coc va khéi dat, bién dang
thang dirng cua dat quanh coc

Tai cong trwdng coc dwoc thi cong béng phwong phap
khoan cé s&r dung dung dich gilr vach bentonite. Coc st
dung bé téng thwdng cap bén B30, dwéng kinh d=1,5 m,
chiéu dai coc 52,5m, ngam 4 m vao |&p cudi séi. Nham nang
cao strc chiu tai coc dwoc thuc hién xt Iy ddy coc sau khi d6
bé téng. Céng nghé mé rong lam sach va bom viva dé xi ly
day coc khoan nhdi lam chat dat tai ché cling nhw lam sach
mun khoan con sét lai trong qué trinh thdi rira hé dao. Cong
nghé nay gia tai trwéc cho nén dat bén dudi day coc dé huy
ddéng src chju tai day coc trong pham vi gi¢i han lin cho
phép. Bé téng coc khoan nhéi cé mé dun dan hdi trung binh
Iy theo thi nghiém mau hién trwong co E = 44,2.106 kPa,
trong lwong riéng yunsat = 24 kN/m?, v=0,2.

Coc du kién strc chiu tai 15000kN nén tai trong thi
nghiém tinh 30000kN.

Két qua so sanh gitra mé hinh sb va thwe nghiém duwoc
trinh bay & Hinh 2. Do m6 hinh tinh toan la dan déo Mohr
—Coulom nén duwéng cong lin gan nhw & dwdng thdng con
thwe té thi la dwdng cong. Tai cap tai cudi, tai trong nén
30000kN cho thay két qua tinh toan dd lin coc khéng chénh
léch nhau nhiéu 18%. D& IGn cla coc cé thé lién quan dén
mé dun bién dang thuc té thay déi tly thudc chat lwong thi
cobng bé tong, Ilvgng thép co trong coc va ap lyc tac dung,
con trong mé hinh sé noé la gia tri khong dbi.

Thi nghiém hién truerng dat 200% gia tri thiét ké van chuwa
thé hién dwoc dén sirc chiu tai cwc han cia coc. Nhwng gia
tri ti trong nay la ngwdng chiu tai ctia vat liéu lam coc. Co
thé thay rng coc khoan nhdi nay khi dwoc gia cuwdng day
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sat thanh bén va phan lwc mii nhw bién dang

doc truc coc hay sw gia tang cua ap lwc ngang

cla dat lén than coc ... Nhin chung, cach tinh nay
c6 murc do tin cay clia két qua thap, dac biét doi

voi dat loai sét pha yéu ddi hdi can co cach tinh

ding dén hon.

Do diéu kién dia chat da dang, cac tiéu chun
hién hanh khong thé dwa ra mét phwong phap

thdng nhét dé xac dinh strc chju tai cla coc voi

d6 chinh xac du cao gan ding véi sb liéu thuc té
thu dwoc trong qua trinh thi nghiém hién truvdng,

nén cé thé ding phwong phap sé nhw 1a mét

40
35 . p.
- =—4—NEN TINH
£ o5 == Phuong phap sé
€
£20 l.//l’/ ¥
é' 12 4
10
5 A
0 5000 10000 15000 20000 25000 30000
Tai trong, kN

phwong phap thay thé hiéu qua.

Cac so db va md hinh tinh toan hién cd, bao
gdm ca cac phwong phap sb dwa trén ching,
c6 su khac biét dang ké trong két qua. Pé mo

Hinh 2. So sanh d6 lun khi gia tai tirng cap

coc ¢6 strc chiu tai I&n cé kha nang chiu tai theo dat nén gan
twong dwong véi stre chiu tai theo vat liéu lam coc.

Tir két qua so sanh trén co thé noi rang tinh toan bang
phuwong phap so kha phu hgp véi gia tri thu dwoc tq’ nén tinh
coc tai hién tredng. Viéc ap dung phuwong phap phan tir hiru
han va mé hinh nén dan déo vao viéc xac dinh strc chiu tai
cla c6 la hoan toan cé thé.

4. Két luan

T& nhitng phan tich néu trén c6 thé dwa ra mot sb két

luan sau:

Viéc str dung phuong phap xac dinh strc chiju tai, theo
TCVN 10304, duoc ap du’ng trong’ diéy kién dia chét’ cong
trinh don gian khong ké dén cac yéu té anh hwéng dén ma

tad ding dan sw 1am viéc cla coc va nén xung
quanh né can thu thap dd cac théng sé phuc vu
cho mé hinh tinh toan./.
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Tinh toan bu 16ng théng thudng chiu kéo va cit dong thoi

310

- Fo=13310-—>"
0,75.188

59,4 =272,4 N/mm?

Khi d6, kha nang chiu kéo ctia 1 bu I6ng la:
ORn = OF Ap = 0,75.272,4.303 = 61902 N
=61,902 kN < T, =65 kN

Bu I6ng khong du kha néng chiu lwe, can phai chon lai bu
I6ng dwdng kinh I&n hon.

Vi du nay cho thay sw khac nhau khi c6 hodc khong xét
dén sy tac dong ddng thei ctia lwc kéo va cét 1&n bu 16ng khi
tinh theo tiéu chuan Hoa Ky.

5. Két luan va kién nghi

Hién nay tiéu chuan Viét Nam chuwa quy dinh vé viéc
danh gia tac déng ddng thoi clia kéo va cat dén bu 16ng noi
chung va bu 16ng neo chéan ¢t nai riéng. Trong khi do, tiéu
chuén chau Au luén xét dén tac déng ddng thoi cda hai yéu
td nay, con tiéu chuan Hoa Ky cho phép bé qua néu (ng suét
kéo hodc cét nhé hon 30% gidi han chiu lwc twong (ng. Vi
du minh hoa dwoc dwa ra dé danh gia sw can thiét clia viéc
tinh toan nay.

(tiép theo trang 47)

Két qua phan tich va vi du tinh toan trén cho thay, khi lwc
cat ma than bu 16ng phai chiunhd hon 25% Iwc kéo thi khéng
gay anh hwéng dang k& dén su lam viéc cta bu 16ng, khi d6
c6 thé bd qua tac déng ddng thoi ctia kéo va cét ma chi can
kiém tra cac diéu kién don. Nguwoc lai, khi luc cét 16n hon
25% lyc kéo thi sw l1am viéc déng thdi nay sé nguy hiém
hon va cé thé gay pha hoai than bu 16ng. Khi d6, dé an toan
cho cAu kién va céng trinh, can xét dén trang thai nay trong
tinh toan. Viéc ap dung céng thirc, tiéu chuén nao con phu
thudc vao lwa chon clia ngudi thiét ké khi tinh toan tdng thé
két cdu cong trinh./.

. ]
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Anh huéng ctia kich thuéc 16 khoét ban bung
dén tai mat on dinh tuyén tinh cua cau kién thép chirC
tao hinh ngudi chiu nén, uén

Effects of web hole dimensions on the elastic buckling loads of cold-formed steel channel

members under compression or bending

Tom tat

Cau kién thép tao hinh nguéi c6 khoét 16 da dugc st dung
nhiéu trong thuc t& nham dap ting cac nhu cau dat hé
théng dudng dng ky thuat. Diéu nay da anh huéng dén kha
nang chiu luc cda loai tiét dién nay. Viéc thiét ké tiét dién
thép tao hinh ngudi cé khoét 16 nay da dugc quy dinh trong
tiéu chudn My AISI $100-2016 véi viéc sit dung Phuang
phap Cudng d6 truc tiép (DSM). Phuang phap nay dua trén
cac phan tich mat 6n dinh tuyén tinh dé dua ra du doan vé
kha nang chiu luc cia loai cdu kién nay. Viéc xac dinh cac
gia tri tai mat 6n dinh tuyén tinh 1a yéu cau bat buéc cho
viéc ap dung phuang phap DSM trong thiét ké. Bai bao

do dé sé trinh bay phuong phép xac dinh cac gia tri mat
on dinh tuyén tinh cda cau kién thép tao hinh ngudi 6 16
khoét. Dua theo phuong phap da trinh bay, mét khao sat
sau d6 dugc ti€n hanh dé danh gia anh hudng kich thudc
ctia 16 khoét ban bung dén gia tri tai mat én dinh tuyén
tinh cia tiét dién va cdu kién thép tao hinh nguéi chir C
chiu nén hay uén.

Tir khéa: L6 khoét bdn bung, Tdi mdt on dinh tuyén tinh, Cu kién
thép chir C tao hinh ngudi, Chju nén, udn

Abstract

(old-formed steel members with perforations have been
commonly applied to meet the demands for technical installations.
This has affected the capacities of this type of structural member.
The design of the perforated sections was requlated in the
Specification AISI $100-16 using the Direct Strength Method
(DSM). This method is based on elastic buckling analyses to predict
the capacities of cold-formed steel members. The determination
of elastic buckling loads is compulsory for the application of the
DSM method in the design. This paper, therefore, presents the
method to determine the elastic buckling loads of cold-formed
steel members with perforations. According to this method,

an investigation is carried out to estimate the effects of the
dimensions of web holes on elastic buckling loads of cold-formed
steel channel members under compression or bending.

Key words: Web holes, Elastic buckling loads, Cold-formed steel
channel members, Compression or bending
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1. Gi¢i thiéu

Céc cAu kién thép tao hinh nguéi thueng duwoc khoét 16 do yéu
cau s dung nhadm dat hé théng ky thuat nhw dién, nwéc, didu hoa
hay swéi Am. Céac 16 nay thworng dwoc ché tao trwde va khoét tai ban
bung trén cac tiét dién théng dung nhw chiv C hay chir Z, ma diéu nay
c6 anh hwdng dén tinh &n dinh va kha nang chiu lwc ca ciu kién.
Tinh toan kha n&ng chiu lwc ctia ciu kién tao hinh ngudi c6 khoét |16
da dwoc trinh bay trong tiéu chuén thiét ké AISI S100-16 [1] v&i viéc
st dung phwong phap cwéong dé truc tiép. Phwong phap nay s dung
céc phan tich mét 6n dinh tuyén tinh tiét dién va téng thé dé dy doan
kha nang chiu lwc cta tiét dién hay ciu kién thép tao hinh nguéi. Do
d6 viéc xac dinh cac gia tri ('ng suat mét 6n dinh nay la co s& quan
trong cho viéc ap dung phwong phap cudng do trwe tiép khi tinh toan
céac cAu kién thép tao hinh nguéi cé khoét 16.

Bai bdo nay sé trinh bay phwong phap xac dinh cac gia tri méat
4n dinh tuyén tinh cua tiét dién va cau kién thép tao hinh nguéi chiv
C dwa trén cac quy dinh trong tiéu chu&n AISI S100-16 [1]. M6t khao
sat sau d6 dwoc thwe hién dwa trén cac phuong phap da trinh bay dé
danh gia anh huéng cta kich thwdc 16 khoét trén ban bung dén gia
tri tai mat &n dinh tuyén tinh cGa c&u kién thép chir C tao hinh ngudi.

2. Phwong phap xac dinh gia tri tai mat én dinh tuyén tinh cua
cau kién thép tao hinh ngudi c6 khoét 16

Tai liéu [3] da dwa phwong phap cwdng do truc tiép (Direct
Strength Method - DSM) vao phan chinh dé xac dinh lwc nén danh
nghia cla cAu kién bang thép tao hinh nguéi. Phuong phap chiéu
réng hiru hiéu (Effective With Method — EWM) dwgrc trinh bay trong
phan Phu luc.M4t n dinh tuyén tinh cia cAu kién dwoc lam mat 6n
dinh tiét dién va méat &n dinh tdng thé. Viéc xac dinh cac thanh phan
nay cua tiét dién nguyén dwoc thwe hién bang phan tich tuyén tinh
st dung phwong phap dai ban hiru han nhw CUFSM [2] hay THIN-
WALL [3] d& dwoc chirtng minh va dwoc siv dung trong thiét ké&. Tuy
nhién cac cau kién khoét 18 khoéng lién tuc khéng thé mo hinh hoa
b&ng phwong phap dai ban hiru han, nén khéng diing dwoc phwong
phap nay trong xac dinh cac gi tri tdi méat &n dinh tuyén tinh. Phwong
phap phan t& hiru han méc du cé thé dwoc dung trong trwdng hop
nay, nhwng né lai bdc 16 nhwoc diém & mat cong lap mé hinh va két
qua c6 thé khong chinh xac do khéng tach riéng dwoc tirng dang mét
4n dinh khac nhau. Mét phwong phap don gian héa da duoc dé xuét
trong xac dinh cac thanh phan tai mat 6n dinh tuyén tinh dwa trén cac
nghién clru cia Moen va Schafer ([4],[5],[6]), d& dwoc dwa trong tiéu
chuén AISI S100-16 [1].
2.1. Tai mét én dinh tuyén tinh tiét dién

Phuwong phap dong gidn st dung trong phan tich mat én dinh
tuyén tinh cla tiét dién thép tao hinh ngudi khoét 16 duoc trinh bay chi
tiét trong cac nghién ctu clia Moen va Schafer ([4],[5],[6]) hodc duwa
trén cac tém tat clia Pham [7]. D& hd tro cho viéc phan tich nay, mot
mo dun tinh toan dwoc phat trién bai Hoi déng tiéu chuén cho thiét ké
cAu kién thép tao hinh ngudi cé k& dén anh hwéng cia 16 khoét, chi
tiét dworc trinh bay trong céc tai liéu ([8], [9]). M6 dun tinh todn nay yéu
cau cac dir liéu dau vao don gian va dwa ra két qua truc tiép vé cac
thong tin méat 6n dinh tuyén tinh ctia cac dang cuc bd va méo cho ca

$0 50 - 2023 5]


mailto:hieupn@hau.edu.vn

Section le Critical load/M. caongidering the hole effect ¢ | ¥ l
| L
) — Bucking wio hoies: Buckling w. holes i::o:c:opm [save? |
E= 39400 Ericalbads: 00| Criscalibeds As B I
- 03 Pod(orMcfy=  HE | PodlorMoti= BEE by s N iy
F". 0 Pord(orMard)= N | Perd (or Merd) = [N Vit acton
Section dmensions: o B bienge st avengie Ao= T Lo B Lo
Webh= 6 Led =0 lod= [ | Lod=0 Lod= [ Pyo BEEMy< BN My S

O, 40,5042

!h’ A2 6121

Iihcle

, -~

1° '

Half-wavelength
[ Mosn's hole module for more complax cases ]

w* 10?
Hinh 2. Cac kich thu'éc ghinh
cua tiét dién chir C co 10 khoét

Hinh 1. M6 dun phan mém xac dinh tai mat on dinh tuyén tinh cha tiét

dién c6 khoét 16

tiét dién nguyén va tiét dién co khoét 16. M dun phan mém
nay sé dwoc sl dung trong bao cao r)éy dé thyc hién cac
khao sé’t. Giao dién, C?Ch thirc dwa soO liéu, chay phén tich
va tra két qua dworc biéu thj trén Hinh 1.
2.2. Mét én dinh téng thé

Méat 6n dinh tng thé cla cAu kién khoét 16 dwoc xac dinh
bang cach st dung phuo’ng phap “trong lwong trung binh”.
Tai mét 6n dinh téng thé cta cAu kién chlu nén duoc xac
dlnh la g|a tri nhd hon trong hai gia tri méat 6n dinh uén hay
udn xoan tuong ung vOi cong thire (1) va (2) con md men
mat 6n dinh tdng thé cta cu kién chiu ubn dwoc xac dinh
theo cong thire (3).

Tai mét &n dinh tuyén tinh do uén:
T°Ely avg

(K L)

Pere =

Tai méat 6n dinh do udn-xoan:

ap| Pex +PO =P+ POZ - 4P |

Pcre 2[3

M& men méat &n dinh do ubén-xoan:

2
T T°ECy net
M. =—— |El Glyyg+—————
cre KyL \/ y,avg[ avg (KtL)Z

trong do:
n Elx ,avg 1 TczECw,net
PTG T S
( ) ro,avg ( t )

Ix,avg: ly,avg: Javgs To,avg 1@ CaC thanh phan d&c trng co hoc
duwoc xac dinh bang phwong phap “trong lwgng trung binh”
theo ti 1& gitra chiéu dai tiét dién nguyén va tiét dién khoét 15.

I I L +Inethet J I-g +Jnethet .
avg — L Yavg = L ’
| +1
_ 2 2 x,avg " y,avg
ro,avg = [Xoavg T Yoavg + A
avg

A _ Ang + Anethet 3 Xo, ng + Xo nethet .
avg — L 'Xo,avg L )
_ yo,ng + yo,nethet
Yoavg = L

(lgi Jg1 Ag! Lgx Xo,g0 Yo g) va (Inet Jnet net; Lnets Xo,nets Yo, net)
twong trng la cac dac trweng hinh hoc cla tlet dlen nguyen va
tiét dién tai vi tri c6 16 khoét.C,, ¢t 1a hang sb xoan kiém ché
cuia tiét dién khoét 16 v&i chidu cao |6 khoét gid dinh hpge- X4C
dinh bé&ng cong thirc (4) v&i hyg,e 1a chiéu cao 16 khoét thuc
va H 1a chiéu cao tiét dién.

1 hroe 12

Poter = Nhote + - (H= hhole)[hT()lej
(4)
3. Khao sat anh hwéng 16 khoét ban bung dén gia tri tai
mét 6n dinh tuyén tinh pﬁa cau kién thép tao hinh ngudi
chir C chiu nén hoac uon
3.1. Mét 6n dinh tiét dign

Dwa theo bdo cao clia Pham [7], tai mét 6n dinh cuc bo
phu thudc vao ti sé chiéu cao 16 khoét va chiéu cao tiét dién
hhole/D, trong khi do gia tri ctia mat 6n dinh méo lai chiu anh
hudng cua chieu dai 16 khoét Lhole. Nén khao sat sé xem
xét cac yeu to anh hudng nay dén tirng loai tai mat 4n dinh
twong tng. Tiét dién chir C dwoc dung trong khao sat véi
cac kich thwédc hinh hoc dwoc trinh bay nhw trong Bang 1.

Bang 1. Kich thudc cua tiét dién chir C (Pon vi mm)

Tiét dién t D B L

C15012 1,2 152 64 14,5
C20015 1,5 203 76 19,5
C25019 1,9 254 76 21,5
C30024 2,4 300 96 27,5
C35030 3,0 350 125 30,0
C40030 3,0 400 125 30,0

Ghi chu: ban kinh trong r = 5mm.
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3.1.1. Anh huéng clia chiéu cao |16 khoét dén tai méat 6n
dinh cuc bd

Ti s6 chiéu cao 16 khoét va chiéu cao tiét dién hho,e/D
duoc 14y tir 0,05 dén 0,8. Chiéu dai 16 khoét Ly dwoc lay
bang hai 14n chiéu cao tlet dién (Lpoe = 2D, trong d6 D Ia
chiéu cao tiét dién) va can dadm bao chleu dai 16 khoét Lhole
I&n hon chleu dai ntra buwéc séng méat én dinh cuc bo cla tiét
dién giam yéu dang xét L (Lnoie™ Lenn)- K€t qua khéo sat
dwoc biéu dién tai Hinh 3 va Hinh 4.

Két qua cho thay I8 khoét cé kich thwéc tang thi tai mat
4n dinh cuc bo tai 16 khoét cé xu hwéng ting lén. Véi 16 khoét
nhé thi méat dn dinh cuc bo xay ra tai vi tri 16 khoét, con voi
16 khoét I&n thi mat 6n dinh cuc bd xay ra gitra cac 16 khoét.
L& khoét kich thwdc nhé 1am gidm tai mat 6n dinh cuc bd
cua tiét dién nén khi d6 mét &n dinh cuc bo xay ra tai vi tri
16 khoét. L& khoét kich thwéc 1on, tai mat 6n dinh cuc bd
tai 16 khoét cao hon gia tri mat dn dinh cuc bo cla tiét dién
nguyén, nén mét &n dinh sé& khong xay ra tai vi tri 16 khoét
ma tai tiét dién nguyén gitra cac 16 khoét. Didu nay dwoc giai
thich la khi kich thwéc 16 khoét ting, phan phang con lai ctia
phia trén va dwdi 16 khoét ban bung gidm, dan dén d6 manh
cla cac phan ban bung nay gidm va lam tinh 6n dinh tang.

Vi tiét dién chiu nén, khi h,/D dat khodng 0,22 cho tat
ca céc tiét dién dang khao sat thi tai mat 6n dinh cuc bo tai 16
khoét va tai tiét dién nguyén la bang nhau. Vé&i cac 16 khoét
6 i 88 hpoe/D 16N hon 0,22 thi khéng cin xac dinh thanh
phan tai mat 6n dinh tai vi tri 16 khoét vi khi d6 mét 6n dinh
sé xay ra tai khoang gitra hai 16 khoét, va béng gia tri mat 6n
dinh cuc bd cia tiét dién nguyén.

5 600
4.5 — ® -Standard Line
—e—Cl15012 500
4 —e— (20015 /
35 —e— (25019 ’
—e—(C30024 / 400
= 3 35030 -
— / z
5 —e— (40030 £
<25 = 300
= =
= 5
I!? 2 -9
200
15
1 e
o—rt 100
05
0 0
0 0.1 02 03 04 05 06 07 038 09
hnote/D

Khi chiu nén, ti sé gitra tai mat én dinh cuc bd cula tiét
dién khoét 16 va tiét dién nguyén cé gia tri xap xi bang nhau
Vi cac tiét dién khac nhau diing trong khéo sat véi khoang
hnole/D dén 0,6. Do d6, dwa vao cac ti sb da thé hién trén
Hinh 3 hoan toan c6 thé xac dinh dwoc cac gia tri tai mét
én dinh cuc bd cla tiét dién c6 16 khoét mét cach kha chinh
khi da biét dwoc gia tri t&i mat n dinh cuc bo cla tiét dién
nguyén.

Vi tiét dién chiu udn, anh hwéng cla 16 khoét nay dén
tai mat 6n dinh cuc bd rd rang hon khi d mé men mét én
dinh cuc bd tai vi tri 16 khoét gidm kha nhiéu dén hon 40% so
v&i khong khoét 16. Mat &n dinh cuc bd cé xu huéng xay ra
& khu virc khoét 16 khi ti s& hy,g /D nhd hon 0,6, tham chi tiét
dién C15012 c6 xay ra mét 6n dinh tai 16 khoét khi hhole/h
dat dén 0,8. Khiti sé hh0|e/D nhd hon 0,6 thi ti s& m6 men mat
4n dinh cuc bd cla tiét dién khoét 16 va tiét dién nguyén xap
XI béng nhau v&i céc tiét dién khac nhau. Nén mé men méat
on dinh cuc bd cla tiét dién khoét 16 cé thé dwoc xac dinh
kha chinh xac dwa trén cac ti s trén Hinh 4 khi da cé mo
men mét 6n dinh cuc bd cla tiét dién nguyén.

3.1.2. Anh hwéng cta chiéu dai 16 khoét dén tai méat &n
dinh méo tiét dién

Ti sb gitva chidu dai 16 khoét va chiéu cao tiét dién khao
séat Lyye/D lay tir 0,5 dén 3,0. Chiéu cao 16 khoét Iay béng
mot ntra chidu cao tiét dién khao sat. Két qua khao sat dwoc
biéu dién tai Hinh 5 va Hinh 6.

T cac két qua thu dwoc cd thé thdy chidu dai 16 khoét
tang thi tai mat &n dinh méo tiét dién gidm. Ti sb gitra kich
thwde ban bung va ban canh cang tang thi anh hwéng cla

Hinh 3. K&t qua dang mat on dinh cuc bd cua tiét dién chiu nén
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Hinh 4. Két qua dang mét 6n dinh cuc bd cha tiét dién chiu udn
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Hinh 5. Két qua dang mat 6n dinh méo cua tiét dién chiu nén
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Hinh 6. Két qua dang mat n dinh méo cua tiét dién chiu uén

16 khoét dén tai mat 6n dinh méo tiét dién
cang tré 1&n rd rét hon. Cu thé cho diéu
nay, tiét dién C15012 c6 ti sb nay la 2,38 thi
tai méat 6n dinh méo bi giam xudng khoang
40% cho ca nén lan udn, khi do6 C40030
c6 ti sb nay 1a 3,23 thi tai mét 6n dinh méo
gidm xuéng t&i khodng 65% khi chiu nén
hay udn. Bidu nay dwoc giadi thich do anh
hwéng clia ban bung dén tng x&¢ mét én
dinh méo clia ban canh, ban bung cé tinh
4n dinh cang cao (ttrc 14 ti s& ban bung va
ban canh nhd) thi sé gidm anh hwdng clia
16 khoét dén méat 6n dinh méo tiét dién cia
ban canh. Tham chi do ban bung qua réng
(86 manh cao) da lam cho ng suat méat én
dinh méo ban canh cua tiét dién C40030
con nhd hon (ng suét nay cla tiét dién
C35030 nhw thé hién trén Hinh 5 khi tiét
dién chiu nén.
3.2. Mét én dinh téng thé

Tiét dien C20015 dwoc lwa chon dé
khao sat v&i cac thong sb hinh hoc nhw
trong Bang 1. CAu kién khao sat c6 chiéu
dai 2500mm dwoc khoét 05 16 déu va dbi
xtrng véi chidu cao hhole dao déng tr 0,2
dén 0,8 1&n chiéu cao tiét dién, va chiéu dai
Lot |4y tlr 0,5 dén 2 1an chiéu cao tiét dién.

H
'
L
b

Hinh 7. Vi tri cac 16 khoét trén ban bung tiét dién

Hinh 8. Md hinh méat &n dinh uén do nén
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Hinh 9. M6 hinh mat 6n dinh uén-xoan do nén
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Hinh 10. M6 hinh méat 8n dinh uén-xoan do uén

Chi tiét vi tri cac 16 khoét dwoc biéu dién trén Hinh 7.

CAu kién khao sat chju nén ding tam hodc udn thuan
tay. Diéu kién bién cho chiu nén chia lam hai trwong hop,
bao gom lién két khop theo truc khde hay lién két khop theo
truc yéu dé thu dwoc twong ng dang mét 6n dinh udn-
xodn hodc ubn. Didu klen bién dam bao chong vénh tiét
dién doc theo chiéu dai cau kién khi chiu xoan. Do dd, cac
hé sé chiéu dai t|nh toan duo*c ldy nhw sau: L=L; L,=0,5L;
L, 05Lcho mét on dlnh udn; va L=0,5L; L=L; L 0,5L
cho méat 6n dlnh udn-xodn, vé&i L Ia chidu dai cau kién. Vé&i
cAu kién chju udn, didu kién bién dam bao lién két khép theo
ca truc yéu Ian truc khde va khdng ngan bién dang vénh tiét

12

dién doc theo chiéu dai ciu kién do xoan,

=~ Trong tim vGi cac hé sb chiéu dai tinh toan cu thé

i

Le=L=L, =L, voi L la chiéu dai cau kién.
Chi tlet cac mé hinh nay dwoc bidu dién
tir Hinh 8 dén Hinh 10. Két qua tinh toan
cac gia tri mat &n dinh tuyén tinh tdng thé
dwoc biéu dién thanh cac biéu db tir Hinh
11 dén Hinh 13.

Két qua khao sat cho thay kich thwéc
16 khoét cang I&n thi gia tri tai mat &n dinh
tbng thé cang gidm. Quan hé gitra tai méat
4n dinh va chiéu dai 16 khoét cé quan hé
bac nhét, do d6 cé thé noi suy dwoc dwoc
tai mat &n dinh ndm gitra cac diém tai méat
4n dinh d& xac dinh. Diéu nay ciing thay
ré théng qua quan hé bac nhat cla cac
dac trwng hinh hoc v&i chiéu dai cla 16
khoét nhw trinh bay trong muc 2.2.

Theo nhw sb liéu khdo sat, tai mét
4n dinh uén-xoén do nén anh hwéng I&n
nhat bj gidm t&i gan 50% so v&i gia tri
méat 6n dinh cla tiét dién nguyén, trong
khi do gia tri nay la 35% va 40% voi tai
mét &n dinh udn do nén va méat 6n dinh
Xoay quanhmexvay  ubn xodn do uén.

Tir do bien damg vénh fiét dién ~

V@i 16 khoét nhd (vi du nhw hyge/D=
0,2) thi sy thay ddi cta chiéu dai 16 khoét
khéng anh hwéng dang ké dén tai mat on
dinh tuyén tinh théng qua géc déc dwong
gia tri mat 6n dinh kha nhé. Véi cac 16
khoét co ti s6 hpge/D I&n thi d6 gidm vé
tai mat 6n dinh c6 xu hwéng manh hon
khi chidu dai 16 khoét ting, cé thé thay
thong qua goc dbc ciia dwong tai mat &n
dinh t&ng nhiéu.

4. Két luan

Bai bao da trinh bay phwong phap don gian trong xac
dinh cac gia tri mét &n dinh tuyén tinh cua tiét dién cAu kién
thép tao hinh ngudi theo tiéu chuan AISI S100-16. Phwong
phap don gian nay sau do da dwoc xay dwng thanh mot mé
dun tinh toan dwoc phat trién béi Hoi ddng tiéu chuén cua
M§ nham phuc vu cho viéc phan tich méat n dinh tuyén tinh
cua tiét dién thép tao hinh ngudi. Khao sat sau d6 dwoc tién
hanh st dung phwong phéap don gidn da trinh bay dé& xem

Ghi chu:
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Hinh 11. Két qua khao sat dang mét on dinh udén do nén
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Hinh 13. K&t qua khao sat dang mat 6n dinh uén-xoan do uén

xét anh hwéng cuia kich thudc 16 khoét trén ban bung dén tai
mét &n dinh tuyén tinh cla tiét dién va cAu kién thép ch» C
tao hinh ngudi v&i cac két luan chinh dwoc dwa ra nhw sau:

Tai mét 6n dinh cuc bo phu thudc vao chiéu cao 16 khoét,
con tai mat 6n dinh méo tiét dién lai chiu anh hwéng cla
chiéu dai 16 khoét;

Chiéu cao 16 khoét nho di thi tai mat &n dinh cuc bo ¢o xu
hwéng giam. M4t 6n dinh cuc bd xay ra tai vi tri 16 khoét voi
16 khoét nhd, con xay ra tai gitra cac 16 khoét khi 16 khoét cd
kich thwéce lon;

Chiéu dai 16 khoét t&ng thi tai mat &n dinh méo tiét dién cd
xu huéng gidm.Ti sb gitva kich thwéc ban bung va ban canh
cang I&n thi anh huéng ctia 16 khoét dén tai mat 6n dinh méo
tiét dién cang trd 1&n ré rét;

Kich thwéc 16 khoét cang Ién thi gia tri tai mat 6n dinh
tdng thé& cang gidm. L& khoét c6 chiéu cao cang I6n thi gia tri
tai méat 6n dinh tuyén tinh cé xu hwéng gidam manh hon khi
chiéu dai 16 khoét tang lén./.
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D6 tin cdy vé to chiic va cdng nghé thi cdng céng trinh

Reliability on organization and construction technology

Tom tat

Trong thiét ké td chic thi cong, gia tri tinh toan caa chi
phi va thai gian xay dung can ciitheo cac diéu kién dau
vaothudng c sai léch so voi thuc té.Nhiéu phuong phap
tiép can dé tinh toan cac gia tri dinh lugng cdia chi so

vé dé tin cdy clia té chiic - cdng nghé (organizational -
technological reliability - 0TR) da dugc cac tac gia trong
va ngoai nudc phat trién. Bai bao trinh bay viéc ap dung
phuang phap c6 dién ctia ly thuyét xac sudtlam don gian
héa quy trinh thu thap théng tin co ban va, trong mét sé
trudng hap, cho phép sir dung cac gia tricé trong thuic té.
Két qua thé hién dugc phueng phép wdc tinh gia tri dinh
lwgng vé dé tin cdy OTR trong thi cdng xay dung bang hai
cach: theo quy trinh thuc hién cac céng tac bang thi cong;
nang cao qua trinh o giéi héa bang giai phap cong nghé
€an cti vao viéc tinh toan cudng dé thuc thi bang tong nang
sudt lao ddng clia cdc nhém cdng nhéan chuyén nghiép trén
cong truong.

Tir khéa: d6 tin cdy vé td chiic va cong nghé xdy dung; gidi phdp t6
chiic céng nghé xdy dung; thoi han xdy dung; gid thanh sdn phdm
xay ldp; thiét ké'td chuc va cong nghé ciia qud trinh xdy dung

Abstract

In the design of the construction organization, the calculated value
of the cost and construction time based on the input conditions
often have deviations from reality. Many approaches to calculating
the quantitative values of the organizational-technological
reliability (OTR) index have been developed by domestic and
foreign authors. The paper presents the application of the classical
method of probability theory that simplifies the basic information
collection process and, in some cases, allows the use of values
contained in practice. The results demonstrate the method of
estimating the quantitative value of OTR reliability in construction
in two ways: according to the process of performing manual work;
improve the mechanization process by technological solution
based on the calculation of the intensity of implementation by the
total productivity of professional workers on the construction site.

Key words: organizational and technological reliability

of construction; organizational- technological solutions of
construction; duration of construction; cost of construction products;
organizational and technological design of construction processes
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Pham Minh buc

1. M& dau

Nén tang cta ly thuyét OTR d& dwoc A.A. Gusakov dinh nghia[1]:
“Dé tin cay cua td chirc va cong nghé (OTR) 1a kha néng cla cac
quyét dinh kinh t& vé t& chirc, cong nghé va quan ly d& dadm bao dat
dwoc mot két qua nhat dinh ctia nganh xay dwng trong diéu kién
nhiéu loan ngau nhién vén co trong xay dwng nhu mét hé théng xac
suét phire tap”. Tuy nhién, nghlen ctru [2], mo ta cac cong tac thi cong
trong xay dung nhw mot hé théng xac suat clia cac quyét dinh va mot
két qua nhét dinh, hoat dong trong diéu kién nhiéu loan ngau nhién,
cho thay viéc tim kiém cac phwong phap mé hinh hda OTR bang céach
danh gia xac suét vé hiéu qua cla cac quyét dinh duwoc dwa ra. Theo
d6 [2], dinh nghta ctia A. A. Gusakov déng nghia véi khai niém “sw én
dinh cta hé théng dbi v&i cac anh hwéng ngau nhién”, va sw én dinh
cla hé thdng co thé dwoc tinh bang cac diéu kién hiru han va ranh
gi6i ban dau va cac dic diém dong twong (ng véi cac yéu td cla hé
thdng theo cac tham sé dwoc kiém soat, twong (rng véi ly thuyét: bién
do vé sb lwong, chat lwong va tham sb thoi gian. Viéc st dung cach
tiép can xac dinh dé& nghién ctru OTR duwéi dang mét ham toan hoc
dap wng cac diéu kién ban dau dwoc xac lap, nhw diéu kién ranh gidi
va diéu kién cudi cung, cho cac théng sé sau: cong tac chuén bj xay
dwng, sai léch cho phép trong viéc thwc hién cac qui trinh cong nghé,
nhu cau / tht ty tiéu thu tai nguyén va két qua cla cong tac thi cong
xay dwng. Dwa trén co s&do, véi sy tro giup cta mét md hinh xac
dinh ctia OTR, sw phu thudc ctia cac théng sb cla két qua xay dwng
vao cac didu kién ban dau va ranh gi¢i cla cac théng sb nhu: qua
trinh chuén bi cdng tac, qui trinh thi cdng, qui pham coéng nghé va sw
hd tro tai nguyén cho cac quy trinh cong nghé...dwoc st dung dé xac
dinhdd tin cay vé td chirc va cong nghé cla cac qua trinh thuc hién
nhiém vu san xuét nham dem lai hiéu quatrong moét thoi ky xac dinh
(bao gdm nhwng khéng vwot quéa gia dinh murc).

2. Phwong phap xac dinh doé tin cay OTR

Ly thuyét vé d6 tin cay dwa trén cac phwong phap théng ké toan
hoc, ly thuyét xac suét va ly thuyét x&p hang. Dé thiét 1ap cac phwong
an tinh toan, diéu quan trong Ia phai phan tich c4u tric cta hé théng
san xuat xay dwng.Bat ky hé thdng nao ciing c6 thé bao gbm cac
phan t&r doc 1ap, cac phan t& phu thudc twong tac véi nhau, cling nhw
cac két hop khac nhau cia nhivng phan t&r d6 va nhivng phan t& khac.
2.1. Phén tich hé théng san xuét xay dung

Viéc phan tich ciu tric cho thdy, hé théng san xuét xay dwng la
s két hop phirc tap va da dang cla cac yéu tb phu thudc va doc
lap, dwoc dac trwng bdi tinh khong ddng nhéat. Sy khac biét vé do
tin cay trong viéc thwe hién cac qui trinh cong nghé va giai phap t6
chtrc - cdng nghé thi cdng cdng trinh can cha y dén, la cac déc diém
clia trinh tw (dwoc hé théng hda) theo bién phap ki thuat thi cong xay
I&p cong trinh. M&i mét cong viéc trong té chire thi cong ludn thé hién
sy twong tac gitbacong nhan va may cong tac. Twong tac nay cé ban
chét ngau nhién, diéu nay “hoan toan chwa dwoc tinh dén béi tai liéu
td chirc-cong nghé, ciing nhuw trong co' s& tham chiéu ctia quy chuén
hién co (quy dinh xay dwng, v.v.) [3]". Tuy thudc vao trinh d6 co gidi
héa, cac cong viéc dwoc xac lap theo bién phap thi cong cu thé vao
qua trinh xay dwng mdt cong trinh, c6 thé xac dinh theo ba nhom:

a - Nhém thir nhét, bao gdm céc cong viéc dwoc co gidi hoa dong
bd (vi du, cong tac dat, may cong tac thwe hién cho hau hét cac qua
trinh thye hién thao tac thi cong: may Gi, may dao, may xuc...);

b - Nhém thir hai, bao gdm céc céng tdc ma qua trinh thwc hién
c6 lien quan dén sy twong tac, phdi két hop clia cong nhan va may
thi céng, & d6 cong viéc khong thé thuwe hién ma khong cé it nhat mot
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trong cac yéu td cau thanh t& hop: cong nhan — may thi cong
(vi du, 18p ghép céac két cAu ché tao sdn: su twong tac cla
may nang (can truc) va nhém cong nhan (ddi) thuc hién 1&p
ghép, hodc cong tac dé bé téng thwong phdm cho két ciu
cong trinh:can sy két hopgittamay mac, thiét bivan chuyén
vira bé téng—coéng nhan phuc vu may va lién két thwc hién
cuing nhém(td) cong nhan thye thi cac thao tacnhw @6, dam,
bdo dwdng bé tong...).

¢ - Nhém céng viéc thir ba, la cac cong tac dwoc thuc
hién hoan toan thi cong (6p tuwong; lat san; l&p dat cac tAm
trang tri, 1&p dat khung ctra, v.v.), bao gdm ca viéc st dung
dung cu dién cam tay.

2.2. Xac dinh gia tri do tin cay

D6 tin cay cua cac quy trinh thi cong dwoc tinh toan theo
tirng nhém cdng tac t chirc da phan loai & trén, dé 1ay mau
xac dinh, cac gia tri ban ddu mé ta hanh vi clia qua trinh thi
cong duoc dé& xuét dé thuc hién tai hién trwong.

a. V&i cdng tac co gidi hoa ddng bo: thoi gian hoat dong
dwoc xac dinh bdi nang Iwc thwe thi nhiém vu clanhirng
ngwdi cdng nhan diéu khién hoat déng cla may va dwoc
didu chinh can c& theo dinh mlc hao phi ban hanh. Hiéu
suét clia co gidi héa trong trdng hop nay phu thudc vao kj
n&ng ctia ngwdi van hanh didu khién 6 t6, may cong tac...
cling nhw sy bé tri hop ly ctia mét t6 hop may cong tac.
Vi dy, trong t& hop may khi thwc hién congtacdao dat (may
xuc — may Ui - xe tai): may xdc la may coéng tac chinh,may
Gi, xe tai la cac may phu phuc vu cho coéng tac cia may
chinhthwéng dwoc chon vai sb lwgng may co xét dén diéu
kién hoat dong lién tuc clia ctia may xuc hién tai.

b. V&i cong tac dwoc co gidi hda moét phan: thoi gian
hoat déng clia cong viéc chuyén mon dwoc xac dinh theo
thoi lwgng phuc vu ctia may thi cong c6 mat khi thwc hién
mot phan trong toan bd nhiém vu. Do vay, can phai xac dinh
ty 1& hop ly cia sb lwong céng nhan trong day chuyén bd
phan thuc hién d& dam bao sy hoat dong lién tuc cta day
chuyén bo phandé khi tham gia vao mat tran cong tac noi
chung.Tinh toan dwa trén cac dinh mirc Nha nwéc ban hanh
hoadc nang Iwc cta don vi thi cong co s&, wdc tinh theo cac
yéu t6: hao phi ca may, hao phi céng lao déng phédi hop. Mot
vi du minh hoa cho céch xac dinh sb lwong cdng nhan trong
méi lién hé véi cac giadi phap té chirc va cong nghé dai dién
cho sy twong tac ctia con ngwdi va may moc chinh (can truc

Bang 1. Chi phi nhan céng va théi gian cho cac may cong cu thi cong dé bé tong
dam san toan khdi sir dung van khuon luan luu tam nhd, cho10 m? két cau dam

san toan khoi

va may bom bé téng) dwoc st dung khi @& hdn hop bé téng
dam, san theo 16p(theo dinh mirc d& ban hanh ctia LB Nga
GESN 81-02-06-2017). Két qua cla cac phép tinh duwoc cho
trong bang 1.

Sé lwong céng nhan can thiét dé rai hdn hop bé téng voi
cwong dd theo qui chuén (hiéu suét), dwoc xac dinh trung
binh theo cdng thirc:

M (1)

Trong do:

- Ng (nguoi) - 1a s6 cong nhan trong tb,doi (kip lam viéc),
(cot 5, bang 1).

- R (gi& cdng) - chi phi nhan céng theo tiéu chuén dé thuc
hién khéi lwong céng viéc don vi, (cot 4, bang 1).

- Ry (ca) - chi phi thdi gian clia cac may cdng tac co
ban theo tiéu chuan dé thwc hién khéi lwong don vi, (cot 3,
bang 1).

Céac gia tri khac nhau clia s6 lwong cdng nhan (cot5, bang
1) 14y theo dinh mic binh quan khong phai Ia sb nguyén.
Diéu nay chwa dung véi thue té sén xuat béi sé lwong cong
nhan trong t&, ddi lao déng ludn ludn 1a s6 nguyén. Nhdm
muc tiéu duy tri dwoc cac gidi phap t6 chirc-cong nghé téi
wu, can phai xac dinh gia tri clia cwéng dd san xuét trong day
chuyén bo phan véi bién ché sb lvong cdng nhan cla td, doi
(v&i sb nguyén) xap xi gia tri binh quan theo dinh muwc. Vi
du, s6 cong nhan xac dinh binh quan (cét 5, bang 1) 1a 11,37
ngwoi.Dé cé thé tinh toan duoc thdi gian thuc hién cong tac,
ta xac dinh 2 phwong an bién ché: phuong an 1 1y sé lwong
cong nhan trong t6 1& 11 ngudi (thdp hon sé lwong quan
binh), hodc phwong an 2 18y sb lwgng cong nhan 1a 12 nguoi
(cao hon sé lwegng quan binh). Qua do, xac dinh gia tri cla
cwong do san xuét theo bidu thire:

N >0->W, =W,
W=-"L-w
'R "1<0-> W,=%
)
Trong do:

- W, - cwdng do (cong suét) clia cong viéc thue hién san
xuét déi v&i cac gidi phap t6 chire - cong nghé da cho.

- Wy, - hiéu suét thwc hién cta may thi cong (co ban)
c6 tinh dén thoi gian ngirng
hoat déng cuc bd, can thiét
dé& thyc hién tng pham
vi cong viéc theo quy trinh

td chirc va coéng nghé: sw

Binh mtrc cho 10m? | Hao phi ca Hao phi céng lao S0 lrgng cong nhan tuong tac va phoi hop lam
TT L. . . N R woece tinh trong lién két viéc gilra may cong tac chinh
Vi hean = may (Ca may) | déng (Cong/ca) thwe hién, nguoi Vi td, doi cong nhan nhim
1 > 3 4 5 thwc hién nhiém vu san xuét
PR T T - — < chung, theo ty 1é:
DO bé tong dam san st dung can truc thap, strc nang Q = 8 tan. 1
1 12 cm 1,79 20,35 11,37 Wiy = R
2 16 cm 1,90 20,35 10,71 )
Viéc tinh toan cuwdng dé
3 20 cm 2.02 20.83 10.31 thi céng xay lap cho cong tac
4 >20cm 2,14 21,06 9,84 co tac dong qua lai gira may
Db bé téng dadm san st dung bom bé téng cé cong suét 65me/h. mdc va cong nhantheo bieu
thiee (2) nén thwc hiénvoi
5 12 cm 0,81 20,01 24,70 nguyén téc t& chirc — cong
6 16 cm 0,93 20,01 21,52 nghé: [4] tan dung téi da kha
7 20 cm 116 2047 17.65 nang lam viéc clia may méc
va dam bao sy phuc vu cla
8 >20cm 1,28 20,71 16,18 cc“)ng nhan nhlp nhéng, phél
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Bang 2. Gia tri cudng dd udc tinh cho cong tac thi cdng dé bé tdng dam, san toan khéi va luogng du trir

(thai gian) bén trong cong tac

Phwong an 1: S6 lwgng céng nhan dwéi mire binh | Phwong an 2: S6 lwgng ¢éng nhan trén mirc binh
quan quan
A R Cuwong do Du trir thoi gian cla N . Cuong do Dy tri¥ thoi gian cla
TT g dc - g g d¢ . 9
SO cong:nhan thwe hién W, may cdng tac SO congznhan thwe hién W, may cbng tac
trong t0 Ng . 2 trong t6 Ng . )
(ngLroi) (tinh theo m , . (ngLroi) (tinh theo m , o
[¢] thU"C hlén) Ca/m %o g thU’C hlén) Ca/m %
1 2 3 4 5 6 7 8 9
Db bé téng ddm san st dung can truc thap, strc nang Q = 8 tan.
1 11 5.41 0.18 3.24 12 5.59 0.31 5.26
2 10 4.91 0.35 6.63 11 5.26 0.14 2.63
3 10 4.80 0.15 3.02 11 4.95 0.33 6.26
4 9 4.27 0.40 8.55 10 4.67 0.08 1.59
Db bé tdng ddm san st dung may bom bé téng cdng suat 65 m®h.
5 24 11.99 0.35 2.85 25 12.35 0.15 1.19
6 21 10.49 0.26 2.40 22 10.75 0.24 2.20
7 17 8.30 0.32 3.66 18 8.62 0.17 1.96
8 16 7.73 0.09 1.1 17 7.81 0.40 4.83

bé tri sé lwgng cong nhan nhw thé nao dé dé cho chu ky cac
cOng viéc phuc vu clia céng nhan dwoc két thuc sém hon
chu ky hoat ddng ctia may dé& may khadi phai chd doi va cong
nhan dwoc nghi ngoi ddi chat dé& phuc hdi stre lwc. Nhw vay,
c6 thé dua ra két luan don gidn vé s ton tai ctia dw trir nang
lwc s@n xuét. Dy triv 1a két qua cla viéc lam tron sb lao dong
clia td, ddi 1&én hodc xudng so véi gia tri quan binh. Gia tri ctia
dw tri® n&ng lwe san xuét, s hinh thanh trong hoat ddng san
xuét la két qua cuda viéc lam tron, dwoc dwa ra trong bang 2.

Trong trwdng hgp thoi gian cla cong tac dwoc tinh theo
cwong do hoat dong béi hiéu suét clia may cong tac (W, =
Wy, phrong an 2, cot 7, bang 2), thi gia tri cGia d6 tin cay vé
td chtrc - cong nghé (OTR) phan 16N phu thudc vao xac suét
hoat dong khdng bi gian doan clia may cong tac va dwoc
danh gia trén co s& dinh mlc hién c6é clia Nha nwéc ban
hanh. Néu tinh thoi gian thwe hién trén tdng gia tri ndng suét
clia ngwoi lao dong (W, = Ng/ R, phwong an 1, cét 3, bang
2), thi OTR dwoc xac dinh bdng xac suét ctia cac phan viéc
ma c6ng nhan c6 th&dam nhiém thay thémay cong tac thuc
hiéntrong thanh phan céng viéc theo qui trinh cong nghé thi
cbng clia cdng tac (& vi du nay 1a cong tac db bé téng dang
xét). V&i didu kién khong tinh dén tac dong kinh té theo do
dai thoi gian dbi véi ca hai phwong anbién ché té cdng nhan.

c. Vi cac cong tac dwoc thwe hién hoan toan béng tha
cong:

Céc yéu tb xay ra gay mét 6n dinh, lam gian doan hodc
kéo dai thoi gian hoat dong clia day chuyén bd phan chuyén
ménla mét quy trinh hoan toan ngdu nhién. Dé danh gia
hao phi thoi gian va lao déng tha cong, c6 thé st dung cac
phwong phap thwe nghiém([4] dé thu thap théng tin va xir
ly: phwong phap quan sat “da thdi diém” (Multimoment),
phwong phap bam gid (lién tuc, chon loc). Cac phwong phap
nay danh gia do tin cay, theo quy luat, rat tbn thdi gian va
viéc st dung chuing trong thuc té doi héi phai dwoc dao tao
d&c biét trong Iinh v ly thuyét xac suét va thdng ké toan
hoc. D& don gian héa viéc wéc tinh xac suét thuc hién cong
viéc bang thi cong cé thdi gian dwoc an dinh trudc, khi xac
dinh chi s OTR,can thwc hién véidiéu kién tuan tha cac quy
trinh tinh toan lién quan dén mang gia tri mo ta thuwéc do

nang suét trong mot khodng thdi gian nhat dinh nao d6. Mot
trong nhitng dé& xuét & xac dinh dd tin cay OTR Ia s dung
phwong phap cb dién ciia ly thuyét xac suét, dua ra cac két
qué quan sat c6 kha ndng xay ra nhat va néu khéi lwgng tinh
toan nhiéu (hodc khd) thi nén ap dung cac phwong phap thuc
nghiém sé. Buwéng cong xac suét tich Ity dwoc xac 1ap bang
cach str dung cac phwong phap tiéu chuén cta ly thuyét xac
suét trong tinh toan. Dwa trén cac diéu kién khdng nhiéu hon
(hodc it hon) mét gia tri (theo k§ thuat hodc t& chirc) nhét
dinh. Viéc tich lGy thdng tin vé& viéc thye hién cbng viéc, md
tad cac quy trinh codng tac thi cong xay dwng dwoc thire hién
béng tht cong nhw vay cé thé mét tir vai ngay dén vai thang.
Vi du: khi theo d&i nang suat mdi gid' dé c6 thé tich Ity dwoc
mot mang 100 gia tri thi can phai tién hanh trong thdi gian
d013 ca lao ddng. Néu thém thong tin ban dau dé xem xét t&i
hiéu suét 1am viéc thay dbi trong t6 theo tirng ca, co6 thé can
dén 4 thang. Piéu quan trong la nhan manh vé hiéu suét thoi
gian trong ca lam viéc, khi tinh toan phai nhap cac hé sb hiéu
chinh giai thich cho sw khéng déng déu clia cwérng dd 1am
viéc trong mét ca (vi dy, hiéu suat mot gio trwde khi thoi gian
nghi trva thwong thap hon budi chiéu 25-35%). Trong thuc
t&, dbi vai nghanh xay dwng dan dung va céng nghiép, gia tri
I&¥n nhét clia chi tiéu dwoc danh gia 1a chi tiéu tang cudng do
(n&ng suat) ctia cong viéc. D& tién hanh xac dinh gia trj do
tin cay OTR,c6 thé tinh theo hai cach, dwoc minh hoa béng
dd thi (hinh 1; a, b):

Cach thir nhat - tim kiém dd tin cay cla cac gia tri dinh
lwong cac chi tiéu moé ta qua trinh hoat déng clia quy trinh
céng nghé trong xay dwng (dién hinh 1 hiéu suét hodc

A n

cwong do san xuét), tam goi la céch tinh “trwc tiép” véi cac
dir liéu dwoc thu thap theo sé mau N = 100. Trén biéu dé
(hinh 1 a, b) truc X thé hién sy thay déi cwérng d6 lao dong
san xuat (Wmax> W> W,min) tinh bang phan trdm. Bac clia d6
thi ham mat d6 xac suét (hinh 1, a) cho thay sé lwong cac gia
tri Wiy v&i N = (1 + 100) twong ¢rng vé&i 100 mau thu thap,
nam trong khoang twong trng pham vi dién tich tr 0 dén
100% (Wimin = 0%, Wimax = 100%). Toa dd cla dwdng cong
xac suét tich |Gy (hinh 1, b) cho thdy cac xac suét thay ddi tuy
thudc vao cudng do san xuét (W,). Xac suét clia méi gia tri
tao thanh tap gia tri W, (v&i p = 0,01 &bng v&i gia tri cta mau
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N = 100). Tuy nhién, khi xem

xét xac suét ctia tirng khoang p n

(\Nlmax> VVI> Wlmin)v ro réng 18 100 + 36

nhan thay khoang xac suét 5 16 16 90 “%\39

cao nhat nam trong khoang LT N 79

0,6 Wimax> Win> 0,4Wp, 14 1'/ Py 80 N

&ng voi p = 0,16 (hinh 1, a). 3‘ 70 | .

Thyc té tinh toan thoi gian 12 *

clia cac cong tac khong can 0 1f 0 60

quan tam dac biét toi gia tri 7 \ 20 | 0

xac suat cla tirng phan to

clla mau, va tham chi riéng i i 40 4

biét cla tng khoang trén ] \ 30

biéu do. Piéu quan trong la 4/ N N1
xac dinh xac suét dé cuong 4 20 e
d(f), lao dong san xuat khong 2 10 | -
thdp hon gia tri woc tinh ™
(hoac dinh mre quy dinh)[5] 0

béng viéc str dung dwong
cong tich lily xac suét (hinh
1,b).

Cach th& hai - thyc hién
nhiém vu tinh toan v&i moét
mirc dé tin cay nhét dinh cho
trwdc dé xac dinh gia tri dinh
lwong cla chi tiéu cwong do
san xuét, cach tinh nay dwoc goi 1a cach tinh “nghich dao”
(so v&i cach tinh trwc tiép). Tinh hop 1& cla phwong phéap
nay dwoc dwa ra b&i Molodetsky V.R. [6]. Cach don gian la
thay vi xac dinh khoang céc gia tri cwong do san xuét khi
tinh toan theo dé dai thdi gian clia cong viéc, cho phép s
dung mét gia tri roi rac cho mot mire xac suat nhat dinh. Vi
vay, cho phép dé& dang wéc tinh nang suét lam viéc cla td
coéng nhan(xac suat hoat déng)ma khong yéu cau phai danh
gi4, theo d&i nang luc thye té tirng cdng nhan. Khi lap db thi
dwong cong xac suét tich Iy, thi can biéu dién day du bo
gia tri cia cwdng do lao dong san xuét (Winy) dé chia thanh
hai phan: mét phan chra cac gia tri nhé hon gia tri dwoc
tinh toan (khéng théa man didu kién) va phan con lai. Sy
tach biét nay dwoc nhan thdy qua moét dwdng vién chi bao
phan chia tap hop céc gia tri. Vi vay, can phéai sdp xép céac
gia tri theo thir ty tang dan (thdp nhat dén cao nhat). O vi
du trén,khi xac dinh cwéng dé thwe hién ctia day chuyén bo
phan (quy trinh d bé tong dam san toan khéi) dwoc thuc
hién trén co s& co bién phap ky thuat va té chirc cu thé, do
tin cay vé cong nghé dwoc lay bang R = 0,8 cho tat ca cac
phan viéc ndm trong qui trinh thwc hién. Véi gia trip = 0,8
cho trwdc, gia tri bién sé twong tng véi chi sb chiém trong
s6 mau n = 21 (sb gia tri trong 100 ma&u dang xét, N = 100)
(hinh 1,b). Tlr @6, c6 thé rat ra biéu thirc xac dinh n nhuw sau:

n=100N(1-p)+1 @)

W’ﬁ n a‘]

Trong do:
- n - 1& sb chi thi trong cac gia tri mau da duoc sép xép
trong mang gia tri.
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Tinh toan chi tiét lién két mat bich nha cong nghiép nhe
theo chi dan thiét ké ciia Zamil

Design of cap (end) plates by design manual of Zamil

Tom tat

Tinh toan lién két mat bich trong nha cng
nghiép nhe da dugc dé cap trong cac tailiéu clia
Viét Nam, tuy nhién viéc tim hi€u cac cach tinh
mdi theo tiéu chuan, tai liéu nudc ngoaila rat
can thiét. Vi vay bai bao nay dua ra Iy thuyét tinh
toan chi tiét lién két mat bich nha céng nghiép
nhe bang thép theo chi dan thiét ké ciia Zamil(1),
ma nén tang la quy pham ctia My - AISC.

Bai bao trinh bay ciu tao, yéu cau doi

véi lién két mat bich; quy trinh tinh toan lién két
mét bich trong d6 diéu quan trong la su xac dinh
Iwc kéo va su phan phdi luc kéo trong bu Iong Ién
cac phan ti; Tir d6 tinh toan chiéu day mat bich;
cudi cung la vi du tinh toan dé lam rd cac van dé
trén.

Tir khéa: Mat bich, lién két mat bich, luc kéo bu léng,
phdn phdi luc kéo, chiéu day mat bich

Abstract

Calculation of cap plate connections in pre-engineered
buildings has been mentioned in Vietnamese
documents; however, it is necessary to learn new
calculation methods according to foreign standards and
documents. Therefore, this paper presents a detailed
calculation theory of the cap plate connection according
to the design manual of Zamil(1), whose foundation is
the American Specifications - AISC.

The paper presents the structure and requirements

for cap plate connections; the cap plate connection
calculation procedure where it is important to
determine the tensile force and the distribution of the
tension in the bolt to the elements; then calculate the
flange thickness. Finally, there is a calculation example
to clarify the problem.

Key words: Cap plate (end plate), cap plate connections,
tensile force bolts, bolt distribution, plate thickness
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1. Dat van dé

Thuc t& cho thdy & Viét Nam hién nay cac cong trinh nha cong nghiép
nhe bang thép rat phd bién va dan thay thé cho nha cong nghiép bang bé tong
cbt thép. Do d6 viéc tim hidu cac tiéu chudn trong nwéc va ngoai nwéc dé tinh
toan nha cong nghiép la rat can thiét. Dac biét dbi véi cac cong trinh thép thi
van dé lién két cac cau kién 13 rat quan trong, vi vay bai bao dwa ra ly thuyét
tinh toan chi tiét lién k&t mat bich nha cong nghiép nhe theo quy pham M.

2. C4u tao va cac yéu cau doéi véi lien két mat bich

Co hai loai lién két co thé dwoc sir dung cho méi ndi duing mét bich.Loai |,
chtra hai bu 16ng trén méi hang va Loai Il, chira bén bu Idng trén mbi hang tuy
thudc vao kich thudce tiét dién cu kién tai vi tri lién két.

MS[ loai duoc chia nhd thanh ba trwdng hop khac nhau bang cach tang
téng s6 bu 16ng va/hodc thém swon tang cing vao mbi ndi cho tirng trwéeng
hop.Cac hinh minh hoa dwai day (Hinh 1) thudc ba trwéng hop cla Loai |.

Lwu y rdng néu ‘e’ I6n hon 600 mm, thém mét hang bu 16ng “ciu tao” (tbng
cong hai chiéc) & gitra khoang e (xem Hinh 1).Cac bu 16ng nay khong xét dén
trong phan tich lién két.

(1) Tap doan Zamil dwoc thanh 13p t nam 1977 chuyén thiét ké, ché tao
va cung cap nha thép tién ché.

Bang 1. Khoang cach bo tri bu 16ng trong lién két mat bich

Gia trj dién hinh (mm)
bu 16ng d £24 mm bu léng d > 24 mm
a 105 135
b 60 80
C 60 60
g 100 120
p 100 120
f 45 55

Swon cieng va 16 bu 16ng thé hién bang dwdng dit nét & hinh trén duwoc
tuy chon.

Kich thwédc clia swon cieng (Hinh 1): X = O,S(bf —tw) X =A-t;
X, =A-t; Y, =L5X,

~ Phan tich lién két véi gia dinh rang cac bu Iong & mot phia chiu (ng
suat kéo trong khi ban canh, swon cirng (néu c6) va mot phan cta bung chiu
(rng suat nén.Méi bu 16ng (chiu kéo) phép b Iwc cua [1(') cho cac phan t& lan
can ty lé thuan v&i khoang cach twong doi cia cac phan tlr nay vai bu 16ng.

Co6 nam loai dwdng kinh bu léng dy, thuwong dung trong lién két mat

bich dé l1a bu 16ng cé dy, = 16mm, 20mm, 24mm, 27mm, 30mm.
3. Tinh toan lién két mat bich [3]
3.1. Quy trinh thiét ké lién két mét bich

Quy trinh dwéi day dwoc thuc hién dé phan tich va thiét ké lien két mat
bich:

1. Tinh toa d6 trong tam (y) va mé men quan tinh (1) cta tiét dién twong
dwong gém céac bu l6ng chiu kéo va cac phan t&r khac chiu nén.

2. Tinh &ng suét I&n nhat: P/ A +Mc/1 cho bu 16ng xa nhét chiu kéo va
cho ban cénh chiu nén.

3. Kiém tra noi lwc ((rng suét) cho phép clia bu 16ng va (rng sut nén trén

ban canh.
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Gia st P la lwc kéo trong bu l6ng, P, 1a lwc ma bu I6ng

f | P | P | e | P | C 2% phan phéi cho phan t&r 1 va P, 1 luc phan phdi cho phan tor
= 2.
S @ ¢ Do vongtai ddu dam coéng xon khi chiu ubn A, =A,
< duoc xac dinh bang phwong phép trong ‘Co hoc két cau’ co:
olle o o ¢ i
- L
a 0,5p PL}/(12E) = P,LY, / (12EI) P, =P, [L—2j
: 1
a) Mat bich khéng c6 swon tang ctng trong vung bung ’
f p p e p c 25 v6i P =P +P, ritra duoc
1 — P P
¢ |le ¢ x [CR Y P=——>0 =y @
L, L,
< I+ — I+ —=
s || ¢ ¢ | ¢ ¢ L b
a 0,5p 3.3. Tinh toan chiéu day mét bich

+ Sy phan phéi lyc kéo tir bu 16ng Ién tirng phan t& theo
chiéu réng bidwoc minh hoa trén Hinh 4 nhu sau:
- Ban canh: Trén toan bd chiéu rong ctia ban canh (hang

b) Mdt bich co swon tang ctng trong vung bung phia bu
16ng chiu kéo

1,2).
f1 F [ : [ P 1 I : I c 45 - Ban bung: Trén mét khodng céach béng véi budc bu
I I I6ng (hang 4) ho&c khoang céch thuc t& ¢ sdn néu nhé hon
e ¢ < (c6 thé ap dung cho hang lién k& v&i swén B nhw la hang 2
hoac 3).
@ ¢ @ 1 @ I @ @ - Swon clrng: Trén toan bd chiéu rong clia swon cing
a 0,5p 0,5p (Swdn A: hang 1; swon B: hang 2, 3).

P . . e + M6 men ubn:
¢) Mat bich c6 swon tang cing trong viang bung & ca hai

phia kéo, nén M = BL;
Hinh 1. B& tri bu 16ng va sudn ting cirng cho mat bich 2 3)
+ Chiéu day maét bich:
4. Néu khéng théa man, chon mét kiéu lién két khéc 6 = —M S omm
nhidu bu 16ng hon va/hozic duong kinh hoac cép do bén Ion b, (0, 75Fy)
hon, hodc bd sung cac swon ciing, 18p lai cac budc tir 1 (4)
dén 3.

5. Tinh toan chiéu day mét bich can thiét dwa trén diéu
kién b&n udn cda tam.

6. So sanh (rng suét thwc clia phan tl chiu nén véi tring
suat cho phép bang 0, 6Fy .

7. Tinh toan cac kich thwéc mdi han can thiét.

8. Kiém tra chiéu day ban bung & viing nut theo diéu kién
chiu c?t va gia cwdng bang swdn cirng bé sung & gitka nat
néu can thiét, hodc st dung mét ban bung day hon & ving
nut.

3.2. Sw phéan phdi luc kéo trong bu I6ng cho bung, canh va
swon

Lwc kéo trong cac hang bu 16ng duoc E)hén phéi cho ban Hinh 2. Mit dirng nat khung diing lién két mét
canh, ban bung hodc swdn gia cwong. Bé xac dinh cac gia bich : .
tri d6 cAn tuan theo cac gia thiét sau:

+ Xem mét bich nhw cac dam chiu udn va: & & i

- La dam cong xon ngam tai hang bu I6ng va khong co | 9
chuyén vi xoay tai dau tw do. A A 1

- Céac dam c6 cung dé cirng chéng ubn (EI). L

2 . M . A A L]

- Chuyén vi bang nhau tai dau dam. P, P

+ Nhip ctia cac dam (L; -0, 25d, ) , béng khoang cach hang hang
tr trong tdm cla hang bu I6ng dén dwéng trong tam clia cac bu long bu long
phan t& (canh, bung, swon) triv di d, /4. L— M=PL;2 L,— M=P,L,2

Hinh 3 1am ré cho su 1am viéc clia dim v6i cac gia thiét MC: A-A MC:B-B
trén: Hinh 3. So d6 tinh dam céng xon
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Hinh 4. Chiéu rong bi cho cac phan tu

45 60 b

+ [+ +
+ [+ +
L 1315 J_

250

Hinh 5. M3t bang chi tiét lién két mat bich

- Kiém tra (rng suét trong cac b phan do Iuc kéo clia bu
I6ng truyén vao:

2P
o ==—x0,6F,
t;b;
(5)
4. Vi du tinh toan

Theo muc 3.1 thi quy trinh tinh toan mat bich gom nhiéu
buwéc, tuy nhién phan nay tac gia chi trinh bay nhirng phan
khac so v&i TCVN.

Tinh toan chiéu day mat bich trong lién két tai nit khung
v&i cac so liéu sau:

M6 men ubn M = 366 kN.m; luc nén P.= 62 kN; luc cét
V = 67 kN.

Tiét dién co: hy, = 1200 mm; t,, = 8 mm; by= 250 mm; Cot
tp=10 mm;

Lién két Loai |, trworng hop khéng co suwén cieng trong
ban bung. Bu 16ng: 10 chiéc lam twr thép A325N ¢6 d;, = 20
mm (A, = 2,45cm?). Trong d6 c6 6 chiéc trong viing chiu kéo
dwoc bé tri nhw Hinh 5.Swon co chiéu day t,= 10 mm (swon
cling C); Vat liéu thép co cwong do Fy, =34.5 kN/m”.

Buwéc 1: Xac dinh cac déc trwng hinh hoc cda tiét dién
twong duong

+ Xé&c dinh vi tri trong tam tiét dién twong dwong

pé ‘tinh toan chiéu cao truc trung hoa y, chon truc toa do
Xg-Xo ham tai mép ngoai cung clia ban canh nén.

pranty | DEMICRAL oy o | (AMY)
cm cm
Bu léng: Hang 1 |2x2,45=4,9 | 127 622,3
Hang 2 (2x2,45=4,9 (117 573,3
Hang 3 |2x2,45=4,9 | 107 524,3
Bung: 0,8(y-1,0) |0,5(y-1,0)+1|0,4y*-0,4
Canh: 25,00 0,5 12,500
Téng: 0,8y+38,9 0,4y*+1732

S, D Ay 0,4y% +1732

YZZA_ SA T 08y+389

—0,4y% +38,9y-1732=0 - y =33,2cm

+ M6 men quan tinh | cla tiét dién twong dwong
Canh tay dd6n mé men cho tirng phan to:
Bu l6ng, hang 1:y, =127,0 - 33,2 = 93,8 cm
Bu I6ng, hang 2:y, = 117,0 — 33,2 = 83,8 cm
Bu I6ng, hang 3: y3 =107,0-33,2=73,8 cm
Bung: y, = 33,2 - [0,5%(33,2 - 1,0) +1,0] = 16,1 cm
Canh:y5=33,2-0,5=32,7cm

(B qua md men quan tinh déi v&i truc ban than clia bu
I6ng va ban canh).

Canh
Diéntich, A | tay | (A).(d) Iy
cm? don, cm* cm?
dcm

Phan tw

93,8
83,8
73,8
16,1
32,7

431124 |-
34410 |-
26687,6 |-
6677,2 |2225,75
26732,3 |-

Bu 16ng: Hang 14,9
Hang 2 (4,9
Hang 34,9
Bung: 0,8%32,2=25,76

Canh: 25,00

Téng: 65,46 137619,4 |2225,75

M6 men quan tinh cla tiét dien twong 139845,1

duwong I (cm*)

Budc 2: ng suét I&n nhat
P  Mc

o=—+—
A1

M = 290 kN.m; P, = 62 kN.

+ (ng suét kéo I&n nhét trong bu 16ng:
62 N 29000x93,8
65,46 139845,1

O =

=18,5kN/cm?

+ (Fng suét nén 1&n nhét tai thé bién ban canh
62 29000x93,8|
65,46 139845,1 |

=20,4kN/cm’ <F, =0,6F, =20,7kN/cm’

oN =

+ (ng suét cét trong than bu 16ng:
\% 67

f, = =—— =2 73kN/cm?
nA,, 10x2,45

Budc 3: Ung suét cho phép
+ (ng suét kéo cho phép (F,)trong bu l6ng A325:

F, = /30,347 —4,39f2 = \[30,34” —4,39x 2,73’
=29,8kN/cm” >18,5kN/cm?

+ (ng suét cho phép trong ban canh:
F, = 0,6F, = 0,6x34,5

= 20,7kN/em” > 20,4 kN/em® g0
Buwdc 4: Chiéu day mét bich
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+ Lwc tac dung I1én mét bu long
Lwc trong mét bu I6ng & hang 1:
N, = og xA, =18,5x2,45 = 45,33kN

Lwc trong mét bu 16ng & hang 2:
62 29000x 83,8
N, =| - +
65,46

139845,1
Lwc trong mét bu Iébng & hang 3:
62 29000x 73,8
N;=| - +
65,46

139845,1
+ Phan phdi lwc tir mét bu 16ng lén cac phan to
- Phan phéi lwc tir mét bu léng & hang 1
Lwc phan phéi Ién swon cing:
45,33

3
1+ 3,
5,0

Lwc phan phéi Ién ban canh:
45,33

3 =19,4kN
5,5
1+
5,0

- Phan phéi lwc tr mét bu 16ng & hang 2
Lwe phan phéi 1&n ban canh:
40,3

3
I+ 4,5
5,0

Lwc phan phéi 1&én ban bung:
40,3

3
1+ 5,0
4,5

- Phan phéi lwc tr mét bu 16ng & hang 3
Lwc phan phéi 1&n ban bung 1a 35,2 kN (Bé qua sw phan
phoi cho ban canh).

sz,45 = 40,3kN

jx2,45 =35,2kN

=19,4kN

=23,3kN

=17kN

+ M6 men udn tac dung va chidu day mét bich
- Mé men gay udn cho mat bich:

M6 men va chiéu day yéu ciu clia mat bich xac dinh theo
cong thire sau: M =PL; /2

t= ﬂ >12mm

véi L; la khoadng cach tir lwc dén cac phan to

b; chiéu réng phan b cho méi phan tir dang xét dén (xem
Hinh 6):

- Hang bu 16ng 1

M6 men do tai trong tac dung I1én swon: M = 25,9%(5,0cm-
0,5cm)/2 = 58,3 kN.cm;

t= M:O,Wcm b; = 100mm.
0,75%34,5%9,5

45 55 45 100

0 1@%1 % hang 2 (hégnp __'(_jb_'__
A 4 —
re
Q =]
B T B D D
v A \
2 100 Jll45 ] 50 | 50 | 50

Hinh 6. Xac dinh chiéu rdng bi cho cac phan tlr

M6 men do tai trong tdc dung lén ban canh: M
19,4x5,5/2=53,35 kN.cm (do hang bu léng 1) hodc M
23,3%4,5/2=52,43 kN.cm (do hang bu léng 2). Lay M = 53,35
kN.cm va b; = 125mm.

6x38,25

t= [—————=0,97cm
0,75%34,5%9,5

- Hang bu léng 2

M6 men do tai trong tdc dung 1én ban bung:
M=17x4,5/2=38,25 kN.cm.
Khodang céch thyc t& b; = 45 + 50 = 95 mm
t= ﬂ:0’97cm
0,75%34,5x%9,5
- Hang bu I6ng 3
M6 men do tai trong tac dung Ién ban bung:

M=35,2x4,5/2=79,2 kN.cm.
bi = 100 mm la khoang cach gilra cac bu 16ng.

= |2 36em
0,75%x34,5%10 .

Chon mét bich cé chiéu day 20 mm.

Budc 5: Kiém tra (rng suét kéo

ng suét kéo kiém tra theo cong thirc:

25 <0,6F,

t;b;

o =

(ng suét trén swon:
2x25,9

o= =5,5kN /ecm? < 20,7kN / cm?
1,0x9,5

(ng suét trén ban canh:
19,4+23.3

=3,42kN/cm?® < 20,7kN / cm?
12,5x1,0

(ng suét trén ban bung:

a=ﬂ=4,72kN/cm2 <20,7kN / cm?
9,0x0,8

Hoac

o =2332 ¢ giN/em? < 20,7KN / em?
10x0.8

(xem tiép trang 97)
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Thiét ké thanh phan bé tong cot liéu nhe
két cau stirdung phu gia héa hoc va phu gia khoang

Component design of structural lightweight aggregate concrete
using chemical admixture and mineral additives

Tom tat

Hién nay bé tong cot liéu nhe két cau (SLAC) da va dang

phat trién trén thé gidi va & Viét Nam, theo d6 SLAC can c6
tinh cdng tac tot, cé thé van chuyén bang bom, dé tao hinh
va dat cudng dd thiét ké; Va khi d6, trong thanh phan ctia
SLAC thudng phai st dung phu gia hoa hoc két hgp phu gia
khoang hoat tinh. ACl 211.2-98(2004) trinh bay phueng phap
thiét ké thanh phan bé téng ¢t liéu nhe két cau, tuy nhién
pham vi ciia tai liéu nay khong bao gém bé téng ¢6 st dung
phu gia hoa hoc. Bai bao nay trinh bay két qua tinh toan va
thuc nghiém thanh phan SLAC trén ¢ s¢ van dung ACI 211.2
két hop diéu chinh hon hop dat muc dich yéu cau theo kinh
nghiém thuc tién trong thi cong. Két qua nghién ciiu cho thay
rang, khi sit dung phu gia siéu déo, phu gia cuén khi va phu
gia khoang hoat tinh véi ty 1& phu hop da ché tao dugc SLAC
dat yéu cau thiét ké.

Tir khéa: Bé tong cdt liéu nhe két cau (SLAC); cdt liéu nhe (LA); dé sut
(SN); d6 phan tang; phu gia siéu déo (PGSD); phu gia cudn khi (AD); tro
bay (FA); silica fume (SF); thiét ké thanh phdn

Abstract

Currently, structural lightweight aggregate concrete (SLAC) has been
developed in the world and in Viet Nam. SLAC needs to be better
workable, higher quality, pumpable, and easy to form. Accordingly,

in the composition of SLA, it is often necessary to use chemical
additives combined with active mineral additives. ACl 211.2-98(2004)
presents a method for the design of structural lightweight aggregate
concrete compositions; however, the scope of this document does not
include concrete using chemical admixtures. This paper presents the
calculation and experimental results of the SLAC composition on the
basis of applying ACl 211.2 in combination with adjusting the mixture
to achieve the required purpose according to practical experience

in construction. The results show that when using superplasticizers,
air-entraining additives, and active mineral additives with the
appropriate proportions, SLAC has been manufactured to meet the
design requirements.

Key words: Structural lightweight aggregate concrete (SLAC);
lightweight aggregate (LWA), slump; stratification index;
superplasticizer (PGSD); air entrainment additives (AD); fly ash (FA);
silica fume (SF); component design
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1. bat van dé

Hién nay & Viét Nam chua c6 tiéu chuan ciing nhw chi dan ky
thuat thiét ké& thanh phan bé tong cét liéu nhe két cdu (SLAC), viéc
thiét ké chi yéu dwa vao kinh nghiém hay mét sé tiéu chuan nuéc
ngoai. Tdng quan cho thay, tiéu chudn ACI 211.2-98(2004) [8] 14 tai
liéu thé hién phwong phép Iwa chon thanh phan SLAC ¢ tinh hién
dai va hru dung. Tuy nhién, pham vi ép dung cla [8] lai khong bao
gdm viéc sir dung phu gia hoa hoc va phu gia khoang.

Trén co sé thanh phan SLAC duoc thiét ké va lwa chon theo [8]
(khéng st dung phu gia) két hop van dung quy luat anh huwéng cta
vat liéu va thanh phan dén tinh chat cia SLAC [3,4,5], cling nhw
kinh nghiém ché tao va thi céng SLAC [2] khi c6 thém phu gia hoa
hoc va phu gia khoang hoat tinh, cé thé thiét k& thanh phan SLAC
dat d6 sut hay do chay cao, bé tdng van dat yéu ciu vé khéi lwong
thé tich va cwéong do. Bai bao nay trinh bay nguyén tac va vi du tinh
toan thiét ké thanh phan SLAC cé st dung phu gia hoa déo, phu gia
cudn khi va phu gia khoang hoat tinh.

2. Nguyén tac thiét ké thanh phan bé téng cét liéu nhe két cau
2.1. Ham muc tiéu

Khéng nhu bé téng ndng théng thuweng, khi thiét ké cap phéi chi
quan tam hai ham muc tiéu chinh can dat: tinh cong tac va cwong
dd chiu nén. Péi véi bé tdng cbt lieu nhe ndi chung va SLAC ndi
riéng, can quan tam it nhat ba ham muc tiéu sau: do sut/dd chay va
tinh ddng nhét; khdi lwong thé tich; cuwdng d6 chiu nén. Can luu y
réng, khi diéu chinh cac yéu tb d& hén hop bé téng hay bé tong dat
ham muc tiéu nao d6 sé lam thay ddi dang k& gia tri ctia cac ham
muc tiéu khac. Diéu nay thé hién rat ré déi voi SLAC, chéng han
nhw khi thém phu gia hoa déo thi d6 sut, do chay sé tang, tuy nhién
dd phan tang thudng ciing Ién hon lam suy gidm tinh ddng nhét
ctia hén hop va do d6 &nh hwéng tiéu cwc dén cudng do bé tong
[3, 4]; khi str dung phu gia cudn khi cé thé gidm dwoc su phan tang
cbt liéu nhe, khéi lwgng thé tich ctia hdn hop giam nhung cwéng
dd bé tong ciing c6 thé giam dang k& néu ham luong khi dd Ién [5].
2.2. Céac yéu té dnh huéng va nguyén ly thiét ké thanh phan SLAC

Ngoai cac yéu tb vé tinh chat co ly va hoa ly cla vat liéu siv
dung thé hién qua loai xi méng, loai cbt liéu va phu gia... dén tinh
chét cta bé téng néi nhung, déi véi SLAC can quan tam thém cac
yéu t6 d&c thu anh huéng nhidu dén viéc thiét ké cap phdi: Céu
tric va trang thai m cuda cét liéu; Thanh phan hat cét lieu nhe; Ty
l& nuwée - xi mang; Ham lwong khong khi cudn.

Nghién ctru cAu tric va trang thai 4m cla cét liéu thay rang,
cbt liéu nhe (LWA) c6 dé réng cao, do hut nwédc 1én, hap thu nuwéc
nhanh, trang thai &m phtrc tap. Tuy thudc trang thai &m ban dau
(xem Hinh 1), khi trén LWA vao hén hop, sy trao dbi nwéc gitra
chung véi viva kha phire tap: cét liéu khd hodc chwa béo hoa sé hat
nwéc tiv vira; LWA bao hoa sé cé thé chuyén mot phan nwédc hdp
thu sang nwéece trén ...

V& thanh phan hat ctia LWA, can Iwu y khi ¢& hat thay ddi tinh
chét clia ¢t liéu cling thay dbi: khi c& hat (Dmax) gidm thi cwéng
dé tang, khéi lwong thé tich hat tdng va nguoc lai.

Cép phdi cta cbt liéu nhé va Ién, ciing nhw ham lwong cla
ching trong bé tdngcéanh hwéng nhidu dén tinh chat cta san
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Eido hba
khd bE mét

16t hodc bio hoa

Khi sy Khii ty nhign

|__ Bohap

Dungtich hipphy, hay
tdng d5 im béntrong

Mude iy do

Bg im
b mat

ng didm ————

CEt ligu nhe (LWA)

Am (nurére) hdp thy
(Absorption)

Thé tich khi (Air voids)

Nuwéc ty do
(free water)

Hinh 1. M6 phéng cac trang thai cua c6t liéu nhe va thanh phén pha hat c6t li€u nhe 6 trang thai
“uwét nguyén trang” (viing t6é nhat: hat cét liéu va &m; viing ddm: nu'dc tu do; viing trang: pha khi)

ph&m; cbt liéu cAp phdi tét s& cé sw phan bd kich thwéc hat
lién tuc, tao ra d6 réng xdp ti thiéu va sé yéu cau mot lwong
hd xi méng nhé nhat dé 1ap day cac khoang tréng, do d6 sé&
tiét kiém lwong dung xi méng ma bé téngvan dat cudng do
yéu cu, ddng thdi cé thé han ché dwoc co mém va co kho.

Nhin chung tdng khéi lwgng cla cbt liéu trong bé tong dat
dwoc nhiéu nhat;

(a) khi cét liéu I&n dwoc cip phdi véi c& hat tlr Ion nhét
dén nho nhét;

(b) khi hat c¢6 hinh dang gan nhét vai khéi lap phuong; va

(c) khi két cAu bé mat hat tron nhdn nhét.

Trong cong nghé bé tédng nhe két cAu thwdng st dung
cat d&c (cat ndng) véi vai trd 18 mot phan hay toan bo thé
tich cét lieu nho; viéc st dung cat cat nang cé thé lam tang
cwong d6 va moé dun dan héi clia bé téng, tuy nhién khi d6
phai chap nhan viéc tang khéi lwong thé tich ctia san pham.
Do do, nén xem xét cac thudc tinh nay cung véi cac tac dong
tbng thé khi lwa chon thanh phan hén hop.

Khi xét anh hwéng cua ty 1é nwdc - xi mang (hay nwéc -
chét két dinh), can quan tdm dén lwong nwéc hiéu qua, né
phu thudc vao ciu tric va trang thai dm cuta cét lieu nhe;
Lwong nwéc tw do trong cac mé tron, trén bé mét hodc trong
16 réng hé ctia cbt liéu nhe, thay dbi tly theo kich thwdc va
sb lwong cac 16 réng hé trong cac hat cbt liéu. Quan hé cla
ty 1& nwéc - xi méng dén tinh chat ctia SLAC nhin chung khé
xac dinh mot cach twdng minh. Trong thiét ké thanh phan,
vé khia canh nay, thuwdng lap cac bang theo sé liéu kinh
nghiém, trong d6 dé xuét can trén cla ty I& nwéc - xi mang,
tuy theo cung dd bé téng yéu ciu va mai truwong tiép xdc
cta két ciu bé téng.

Giai phap dung phu gia cubn khi thwong dwoc khuyén
nghi trong céng nghé bé téng cbt liéu nhe, cling nhw trong
hau hét trwong hopkét cdu bé tong tiép xdc véi mdi trwéong
bang g|a 4,7 8] Khi khéng dw doan dwgc mire dé nguy hai
clia diéu kién tiép xuc, cé thé loai b viéc sir dung n6, nhung
nhirng tac dong co lgi cla cudn khi déi voi tinh cbng tac va
sw gan két cla bé téng la didu can quan tam va cé thé dat
dwgc véi ham lwong khi cubn khéng dwéi 4,0%. Khéng khi
cubn vao do tac dong cla phu gia cudn khi cling lam giam
khéi lwong thé tich cla bé téng cét lieu nhe xubng vai phan
trdm va nang cao tinh déng nhéat ctia hén hop [4].

Lwong khéng khi cubn theo dwoc khuyén nghi déi voi
bé tong cbt liéu nhe c6 thé bj dong bang va tan bang hodc
mudi khir bang 1a 4 dén 6% khi kich thwdc cét liéu t6i da la
19,0 mm va 4,5 dén 7,5% khi kich thuwéc cét ligu tdi da la
9,5mm [8].

Cuwong d6 cla bé tdng nhe co thé bi gidm dang ké& do
ham lwong khi cubn & mic cao [4,8]. O ham lwong khéng
khi binh thwong (4 dén 6%), m&c gidm nhd néu do sut
khéng qua 125mm va ham lwgng xi mang dwgc st dung
theo khuyén nghi.

Tai liéu ACI 211.2 gidi thiéu 2 phwong phap thiét ké thanh
phan SLAC: phwong phap khéi lwgng va phwong phap thé
tich. Pham vi bai bao nay chi dé cap dén phuong phap khdi
lwong, ap dung cho SLAC sir dung cét liéu I&n 1a LWA va
cbt liéu nhé 1a cat thuwong. Theo dd, thong s khéi lwong thé
tich clia LWA dwoc xac dinh & trang thai bao hoa kho bé mét
(SSD); khéi lwong LWA dwoc tinh toan theo mat dé ctia noé
trong SLAC; lwgng nwéc tron xac dinh tir Bang thire nghiém
tuy theo dd sut ban dau (thworng chon & mire thap) cling nhw
mo dun do I&n cua cat va kich thwéc hat danh nghia (Dmax)
cla LWA; lvgng xi mang xac dinh ttr ty 1€ nwdce - xi mang lwa
chon theo Bang tra, phu thudc cudng do va méi truong tiép
xuc; lwgng cat dwoc xac dinh tir nguyén tac tdng khéi lwong
toan bo vat liéu bang khéi lwong thé tich ctia hdn hop, hodc
tr quan hé khéi lwgng thé tich bé téng kho bang téng khéi
lwong cua cbt liéu, xi mang hay chéat két dinh va lwong nwéc
hydrate v&i chat két dinh.

Trén co s& c&p phdi so bd dbi véi bé téng khong diing
phu gia hoa hoc va phu gia khoang v&i dd sut lwa chon ban
d&u & murc thép (theo kinh nghiém va hiéu qua cla phu gia
cling nhw do sut yéu cau), sé xac dinh mé tron thir dé kiém
tra cac ham muc tiéu thiét k&, néu dat yéu cau sé tién hanh
cho thém phu gia hoa déo dang I6ng (dinh huO’ng theo ty 1&
khuyén céo cua nha san xuét phu gia) va cé thé giam Iucvng
nwdc trén neu can. Viéc lwa chon ty 1& dung phu gia cudi
cling va c6 can thiét st dung thém phu gia cuén khi hay
khong phu thudc vao két qua thtr nghiém do sut/dd chay, do
phan tAng ctia hdn hop, khéi lwong thé tich va cwdng dd chiu
nén cla bé tong; trong nhiéu trwdng hop, chdng han nhw
v&i hén hop bé téng bom, nén st dung phu gia khoang hoat
tinh thay thé mat phan xi méng va phu gia cudn khi (ty & st
dung theo khuyén cdo va kinh nghiém, tuy theo loai phu gia,
sao cho ham lwong khong khi cudn trong bé tong khdng nén
vuot qua 6%).

3. Tinh toan va hiéu chinh thanh phan SLAC
3.1. Lwa chon vét liéu

3.1.1 Xi mang

V&i SLAC, nén wu tién dung xi mang mac cao. Xi mang
st dung trong nghién ctru thyc nghiém la PC50 Nghi Son
dat yéu cau ky thuat theo TCVN 2682:2020, v&i cac tinh chét
nhuw trong bang 1.
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Bang 1. Tinh chat co ly ctia xi mang PC50 Nghi Son

STT Chi tiéu Phwong phap thi nghiém Pon vi Gia tri
1 Khéi lwong riéng TCVN 4030:2003 glem?® 3,09
Do min:
2 Sét sang 0,09 mm TCVN 4030:2003 % 0
Bé& mat riéng, cm?/g - 3900
3 Lwong nuwdrc tiéu chuan TCVN 6017:2015 % 29,5
Thoi gian déng két:
4 - Bat dau TCVN 6017:2015 Phut 115
- Két thic 230
Cuwdng d6 nén:
5 - 3 ngay TCVN 6016:2011 MPa 38,3
- 28 ngay 56,4
Bang 2. Tinh chat co ly caa cat thudng
1T Chi tiéu Pon vi Gia tri PP thi nghiém
1 Khéi lwong riéng glem?® 2,65 TCVN 7572-4:2006
2 | Khéi lwgng thé tich kho g/lcm® 2,46 TCVN 7572-4:2006
3 | Khéi lwong thé tich bao hoa bé mat glem® 2,53 TCVN 7572-4:2006
4 | Khéi luong thé tich xép glem?® 1,59 TCVN 7572-6:2006
5 | Do haut nwéc % 2,93 TCVN 7572-4:2006
6 Ham Iwgng bui, bun, sét % 1,5 TCVN 7572-8:2006
7 | M6 dun dd 16n, My, - 2,80 TCVN 7572-2:2006

Bang 3. Cac tinh chat co ly ctia c6t liéu nhe

STT Tinh chét Gia tri
1 | Dmax (mm) 19,0
2 | Khéi lwong thé tich x6p kho (kg/m®) 730
3 | Khéi lwong thé tich xbp dam chét (kg/m®) | 750
4 | Khéi lwgng thé tich (khd) (g/cm®) 1,48
5 Khéi ngng thé tich bdo hoa kho bé mat 165

(g/cm?)
D06 &m (bao hoa kho bé mat) (%) 13,7
7 | Cuwdng d6 nén dap (MPa) 1,9

3.1.2 C6t liéu nhé

C6t lieu nhé st dung la cat tw nhién (cat thuong) co
mo dun do Iéjn 2,9, thanh phan hat dat yéu cau theo TCVN
7570;tinh chat co ly nhw trong bang 2.

3.1.3 Cét liéu nhe

C6t lieu nhe (LWA) ding san xuét bé tdng nhe két cau
can dap (rng cac yéu cau k¥ thuat quy dinh theo ASTM C330-
17 [7].

Dac tinh quan trong anh hwéng dén hau hét cac tinh chét
clia bé téng nhe la cAu tric réng cua cbt liéu, dwgc dic trng
béng céc chi sb: d6 rdng hat, trang thai 16 réng kin hay hé,
kich thwéc hinh hoc cua 16 réng.

Nhin chung LWA c6 chét lwong tét khi dé réng trong hat
I&n, d6 réng gitra cac hat nhd, 16 r6ng & trang thai kin, kich
thuwoc 16 r6n’g bé, cbt lieu dang hinh cau, hinh tru, hay ovan,
cwdng do cot liéu cao.

Trong nghién cu da s dung cbt lieu nhe nhan tao la
dam nhe san xuat tai cong ty Séi da nhe Vinh Clru (Bong

Nai, Viét Nam). S&r dung LWA dang dam nhe c& hat 4,75 -
19mm, cac dac trwng co ly dwoc trinh bay trong Bang 3.

3.1.4 Nuworc tron

~ S dung nuwéc may sinh hoat dé tron hc’zn hop bé téng,

tien x& ly am cot liéu nhe va bao dudng mau bé tong, dap
rng cac yéu cau ky Ehuét theo TCVN 4506:2012. Lwong
nwéc hiéu qua trong hon hgp bé tong dworc ki hiéu la N.

3.1.5 Phu gia khoang

D& han ché lvong ding xi méng cling nhw gidm nhe khéi
lvgng thé tich cla bé tong, co thé si dung mét s6 loai phu
gia khoang hoat tinh (PGK) voi ty trong thap hon xi mang,
thay thé mét phan xi méng, nhw silica fume, tro tréu, tro
bay, xi 16 cao hat hoa nghiérj min... Mot dac diém can lwu
y la cuwong do clia bé téng cot liéu nhe chiju anh hudng cla
lwong dung xi mang (X) hay chat két dinh hon la ty 1& N/X
hoac N/CKD [2,3]; theo do, trong nhiéu trwdng hop viéc dung
PGK sé& c6 hiéu qua dang ké.

Nghién ctru d& st dung tro tuyén nhiét dién Pha Lai, loai
F, dap ng theo TCVN 10302:2014, dwdng kinh c& hat trung
binh khoang 15,5um (phu’(yrjg phap laser), ham lwgng mat
khi nung MKN I& 2,6%, chi sb hoat tinh cwéng d6 tudi 7 ngay
la 95,3%, khoi lwgng riéng 2,:'3 kg/l; Silica fume loai hat rd’i
dap ing TCVN 8827:2011, khdi lwong riéng 2,2 g/cm?®, chi sb
hoat tinh cwdng d6 tudi 7 ngay 1a 115%.

3.1.6 Phu gia hoa hoc

Trong nghién ctru nay da st dung hai loai phu gia hgé
la phu gia siéu déo (PGSD) Sika—3020PR va phu gia cudn
khi (A):

PGSD phu hop véi tieu chudn TCVN 8826:2011, loai G
v&i cac dac tinh:

- Géc: Polycarboxylate cai tién trong nuérc.
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- Trang thai: chét Idng mau nau nhat.

- Khéi lwong thé tich: 1,075 - 1,095 kg/l.

- Lidu lwgng dién hinh: 0,7 - 1,5 1it/100 kg xi mang; ty 1&
gidm nwéce 20 - 25%.

-Do pH: 4,75 - 6,75.

- Kha nang twong hop: tat ca cac loai xi mang pooc l&ng.

Phu gia cudn khi clia hang Bifi (AD), cho phép gidm khoi
lwong thé tich, gidm sy phan tang va tég:h nwoc, cai thién
kha nang hoan thién be mat [5], tang d6 ben bang gia cta bé
tong. Phu gia cuon khi Bifi dat yéu cau ky thuat theo TCVN
12300:2018 (dwoc bién soan trén co s&@ ASTM C260), cac
thong tin ky thuat va kinh nghiém st dung nhw sau:

Gbc: Chét hoat dong bé mat.

Khéi lwong thé tich: 1,02 - 1,06 kg/ lit.

Ham lwgng Clorua: khdng cé.

Ham lwong s dung tinh: 0,1 - 0,4% theo lwong chét két
dinh, sao cho ham luvong khi trong hén hop bé tong: 6 + 1%.
Nghién ctru [5] cho thay doi voi loai phu gia cudn khi nay,
nén dung voi ty 1€ 0,2% theo lvong chat két dinh trong SLAC
van chuyén bang bom.

3.2. Thiét ké thanh phén hén hop SLAC vén chuyén bang
bom

3.2.1 Gia tri cac ham muc tiéu va théng sb vat lieu st
dung

~ Muc tiéu: ché tao bé tong cét liéu nhe dé tai ché cho két
cau san bé tong cot thép lam viéc trong mdi trwdng théng
thuwong. Trén co s& kinh nghiém da co véi vat liéu va diéu
kién dd bé téng bang bom, chon cac ham muc t!éu nhw sau:
do sut ctia hdn hop tir 140 - 160 mm; dd phan tang nhé hon
1Q% (th&r nghiém theo [9]); cwdng dd chiu nén (mau tru) yé’u
cau tudi 28 ngay cla bé téng: 25MPa, cwdng do vwot thidt
ké (theo ACI 318, khéng co di¥ liéu kinh nghiém): 8 MPa, vay
cuong do trung binh yéu cau clia bé tong: f'cr = 32 MPa; khoi
lwgng thé tich yéu cau clia SLAC trong khoang 1800 - 1900
kg/m?®.

3.2.2 Quy trinh thiét ké

Trén co s¢ cac Bang sb liéu da xac lap trong [8], theo quy
trinh tr buwéc 1 dén bwdce 7, thiét ké dwoc thanh phan SLAC
khéng dung phu gia khoang nhw sau:

Buwdéc 1: Xac dinh ty 16 N/X.

Tw Bang 3.4 [8], v&i bé tong cudn khi dat cwérng dé chiu
nén 32MPa, gia tri ni suy duwoc: N/X = 0.42

Buwéc 2: Xac dinh lwvong nudce.

T Bang 1.2 [8], &p dung voi cdt liéu (trang thai SSD) co
Dmax 19mm, hén hop bé téng cudn khi c6 @6 sut tir 125 -
150 mm, tim dwoc lwvgng nwédc ban dau la 187 kg, sau khi
trlr lwong nudc giam nho sir dung phu gia (ty 1€ giam nuéc
la 20%5 woc lwgng PGSD la 3 kg), lwgng nwée trdn can thiet
(bao gom phu gia) la: 153 kg.

Buwdc 3: Tinh thé tich khdng khi trong hén hop bé téng:
x&p xi 0,06 m®.

Budéc 4: Tinh lwgng xi mang: XM = 153 kg/0,42 = 364 kg.

Tu lwong xi méng, theo khuyén céo clia nha san xuét va
kinh nghiém thi céng bé téng cét liéu nhe [2, 5], ham lwong
phu gia cuén khi Bifi (AD) la 0,2% so véi xi méng. Do vay cé
thé bd qua sy tham gia ctia AD khi tinh khéi lwgng thé tich
clia bé tong.

Buwéc 5: Tinh chon khéi lwong cét liéu nhe

T Bang 1.5 [8], d6i v&i cbt liéu nhé cé Md dun do 16n 1a
2,80 va Dmax cla cot lieu lon 1a 19mm, xac dinh dwoc thé
tich cot Ii{eu I&n trang thai xop kho Ié’ 0,70 m®. Vi khdi lvong
thé tich x4p kho 1a 730 kg/m® nén’ khéi lwgng khé cha cot liéu
Iénla 0,70 x 7;30 =511 kg. Vi c6t liéu Ion c6 do ém SSD la
13,7% nén khoi lwgng & trang thai bdo hoa khd bé mat la
1,137 x 511 = 581 kg.

Déi v&i hdn hop bé tong cbt lieu nhe van chuyén béng
bom, theo kinh nghiém nén lam wét cét liéu nhe trudc khi
tron [2,3,4]. Trong tinh toan nay coi LWA & trang thai SSD
(6 dm 13,7%). Theo d6 mat do thé tich ctia LWA trong 1m®
bé téng la: 581/(1,65*1000) = 0,352 m*m?.

Budc 6: Tinh thé tich tuyét déi cltia cat: Ve = 1m® - (tich
tuyét déi ciia XM + thé tich hat clia LWA + thé tich nwéc + thé
tich khéng khi cuén). Chi tiét nhuw sau:

Thé tich d&c ctia xi mang: 364/(3,14 x 1000) = 0,116 m®

Thé tich nuwéc va PGSD: 153/(1,00 x 1000) = 0,153 m®

Thé tich khong khi (tv Bwdc 4) = 0,060 m®

Thé tich hat cbt liéu nhe (tir Buwéc 5) = 0,352 m®

Téng thé tich cta vat liéu va thé tich khi: 0,681 m®

Thé tich hat ctia cat: Ve = 1.000 — 0.681 = 0,319 m®

Khéi lwgng cat: C = 0.319 x 2.65 x 1000 = 845 kg

Budc 7: Tinh toan khéi luvgng thé tich clia hén hop bé
téng tw khoi lwgng cac hop phan.

Khéi lwong cac vat liéu cho 1m® bé tong (bd qua khoi
lwgng cta AD):

Xi mang:

Cét liéu nhe (trang thai SSD):

364 kg
581 kg

Bang 4. Tinh chat ctia SLAC chua dung PGK thir trong phong thi nghiém

£ . A bAl Cuwéng dd nén (mau try 15x30cm) | Khéi lwong thé
Do phan tang, 2
., | Knhoilugng | Do | Vo phentang (R, tudi t ngay, MPa tich khé trong
Cép phbi | thétichhén | sut, %o, . ;
ho. ka/m? mm khong khi, kg/
0P, Kg R3 R7 R28 m3
SLAC-1 1950 145 8 25,8 30,0 35,5 1890
Bang 5. Tinh chat ctia SLAC thir nghiém trong phong
Khéiluong | Do o5 ot Cuang do nén (mAu try 15x30cm) (Ry), tﬁ';c’t'.lﬁi?%
Cép phdi | thé tich hén | sut, L Phe MPa, tuoi t ngay \
hoo. ka/m® | mm tang, %, trong khéng
op, kg Rs R; Rag Roo khi, kg/m®
SLAC-2 1910 150 5 25,5 29,0 36,5 42,6 1850
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Cat (trang thai kho): 845 kg
Nwéc (gdbm ca PGSD): 153 kg
Téng cong: 1943 kg/m®

T cép phéi trén, tinh toan lwong vat liéu cho mé tron
30 lit hén hop, sau d6 tién hanh tron thie va kiém tra do sut,
dd phan tang, khéi lwong thé tichctia hdn hop bé téng, khéi
lwong thé tich va cwérng do chiu nén clia bé téng, két qua thi
nghiém dwoc trinh bay trong Bang 4.

'Két qua thuc nghiém cho thdy: hén hop bé téng dong
nhat, dat yéu cau vé kh‘é nang bom [2], cwong do va khoi
lvong thé tich dat yéu cau thiét ké, tuy nhién khéi lvong thé
tich ctia bé tdng & mirc cao, méc du cé thé chép nhan.

Co thé gidm bot khdi lwong thé tich bé tong ma vén duy
tri cwong d6 bang giai phap sir dung phu gia khoang tro bay
(FA) két hop silica fume (SF) thay thé mét phan xi mang.

Theo [1] va kinh nghiém [2] c6 thé chon ty 1é dung SF 1a
5% va FA la 20% tinh theo khoi lwgng XM, khi dé ta co:

XM = 273 kg; FA=72,8 kg; SF = 18,2 kg va CKD = 364
kg (git» N/CKD = 0,42).

Sau do6 thwe hién Bwéce 6 tinh lai lwgng sir dung cat theo
nguyén tac:

Thé tich tuyét déi clia cat: Vc = 1m? - (thé tich tuyét dbi
clia XM + thé tich tuyét dbi ctia FA + thé tich tuyét dbi cua
SF + thé tich hat clia LWA + thé tich nuwoc + thé tich khong
khi cudn).

Chi tiét tinh toan nhw sau:

Thé tich XM: 273/(3,14 x 1000) = 0,087 m®

Thé tich FA: 72,8/(2,3 x 1000) = 0,032 m®

Thé tich SF: 18,2/(2,2 x 1000) = 0,008 m®

Thé tich nwéc va PGHH: 153/(1,00 x 1000) = 0,153 m®

Thé tich khéng khi = 0.060 m*
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Panh gia vé cac yéu to anh hudng dén
hién tuong tac mang trong hé théng MBR

Evaluation of the impact of membrane fouling in the MBR

Tom tat

So v6i cong nghé xi Iy bang bun hoat tinh truyén
thdng, bé phan iing sinh hoc dang mang (MBR) c6
nhiéu wu diém nhu chat lugng nudc thai tét, dién
tich céng trinh nhé, nang suat bun du thap va dé
dang diéu khién tu dong. D6 la cdng nghé day trién
vong trong viéc xi Iy va tai si dung nudc thai. Tuy
nhién, ¢6 nhiéu nguyén nhan gay nén gay nén hién
tugng tac mang va do ciing la tré ngai I6n nhat doi
véi viéc ing dung rong rai MBR. Bai bao nay nham
muc dich tom tat cac cac yéu td anh huéng dén su
bam ban ctia mang bao gom cac yéu té vé thudc tinh
ctia mang, cac dac tinh ca hon hgp bun hoat tinh
va cac yéu té van hanh.Bai bao ciing dong thai tong
hgpcac bién phap kiém soat hién tugng tic mang
nham ¢6 cai nhin téng quan trong viéc iing dung
cong nghé MBR trong xt Iy nudc thai.

Tir khéa: MBR xir ly nudc thdi, mang loc sinh hoc, yéu td dnh
hudng, hién tugng tdc mang loc

Abstract

Compared with the traditional activated sludge treatment
technology, the membrane bioreactor (MBR) has many
advantages such as good wastewater quality, small
construction area, low residual sludge yield, and easy
control. automatic. It is a promising technology in
wastewater treatment and reuse. However, membrane
fouling is the biggest obstacle to the widespread
application of MBR. This paper aims to summarize the
factors affecting the fouling of the membrane including
those of the membrane properties, the properties of the
activated sludge mixture, and the operating factors. The
paper also shows solutions to control membrane fouling
in order to have an overview of the application of MBR
technology in wastewater treatment.

Key words: MBR, wastewater treatment, membrane, impact
factors;membrane fouling
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1. Gi¢i thiéu

Co6ng nghé xt ly sinh hoc dang mang (MBR) két hop ca xt Iy sinh hoc
va phan tach vat ly (s& dung mang loc) cac chat 6 nhi&m khac nhau dé xd
ly ch&t thai Ing sinh hoat va céng nghiép. Do sw két hop clia cac quy trinh
néu trén, nwéc thai sau x&r Iy MBR c6 chét lwong cao hon so véi quy trinh
bun hoat tinh théng thuwong. MBR van hanh don gidn khi st dung nhirng
ngwoi van hanh cé kinh nghiém, tao ra it bun hon va yéu cu dién tich cong
trinh nhd. Nhitng wu didm néu trén, cling v&i gia thanh vat liéu mang ngay
cang gidm va yéu cau ngay cang khat khe vé chat lwvgng nwéc thai sau xo
ly, ddng nghTa V@i viéc cdng nghé MBR ngay cang dwoc rng dung rong rai
hon trong xt ly nwéc thai. Tuy nhién, viéc bam ban mang sé anh huong
dén dong hoat dong va tudi tho cuia mang Mot khi sy tac nghén mang xay
ra, né sé lam giam théng lwong thdm thau, ting ap suat cép liéu, giam
nang suét, tdng thdi gian nglrng hoat déng clia hé thdng, ting chi phi van
hanh va bao tri mang do lam sach mang, va gidm tudi tho clia cac mo-dun
mang. Cé nhiéu yéu té gay ra hién twong tdc mang, bao gébm vat liéu cua
mé-dun mang, chénh léch ap suét qua mang trong qué trinh loc, van téc
dong chay chéo, thoi gian lwu thay Iwc (HRT), thoi gian Iwu bun (SRT),...
Cac yéu tb nay don Ié hodc két hop voi nhau tao ra cac diéu kién cho sy
tdc nghén clia mang, hodc gép phan truc tiép hodc gian tlep vao viéc lam
ban mang. Hiéu va ndm ving anh hu’cyng clia cac yeu t& khac nhau dén
sy tAc nghén mang la didu can thiét d& ngdn ngira, kiém soat va du doan
sy tAc nghén clia mang.

2. Cac dang tac cia mang loc MBR

Hién twong tdc mang MBR c¢6 thé do cac nguyén nhan: (i) thu hep 16
mang; (i) sw hap phu clia chét tan trong dung dich béi mang; (iii) sw l&ng
dong cta bdéng bun trén bé mat mang; va (iv) sw nén chét cla Iép can loc
trén bé mat mang.

Téc mang c6 thé dwoc phan loai thanh tic nghén bén trong, tic nghén
bén ngoai va tdc nghén phan cuc ndng do. Sw tc nghén gay ra bdi sw
l&ng dong ciing nhw sw h&p phu clia cac chat hoa tan va cac hat keo &
bén trong cac 16 mang duoc goi 1a sw tAc nghén bén trong. Sw l&ng dong
cla cac hat, chat keo va dai phan tir trén bé mat mang dwoc goi la sy bam
ban bén ngoai. Sw bam ban bén ngoai tao thanh I&p bam ban trén bé mét
mang. L&p bam ban cé thé dwoc phan loai 13 16p gel hodc I&p banh. Lép
gel dwoc hinh thanh do sy Iéng dong clia cac dai phan tt, chét keo va cac
chét hoa tan vo co trén bé mat ciia mang do sw chénh léch &p suét gitra
cac mat thirc &n va chét thdm cdia mang. Lép banh duwoc hinh thanh do
s tich tu ctia chét rén trén b& mat mang. Sw phan cuc ndng do dé& cap
dén sw tich tu cac chat hoa tan va ion trong I&p chét 16ng méng tiép giap
Vi bé mat mang, la mét hién twong cb htru trong qua trinh loc mang. Sy
phan cuwc ndng dd 1am téng strc cdn dong chay va giam thong lwgng mang.

Thoéng thwong, tdc nghén mang dwoc chia thanh tc nghén thuan
nghich va téc nghén khong thuan nghich tiy theo mirc d6 loai bé chét ban.
Bam ban thuan nghich d& cap dén phan chét ban c6 thé duoc loai bd bang
cac bién phap vat ly nhw rlra nguoc hodc hoat dong gian doan clia mang
dwéi qué trinh loc dong chay chéo. Bam ban khong thuan nghich dé cap
dén viéc bam ban can lam sach bang hoéa chat va khong thé loai b bang
cach lam sach vat ly.

3. Cac yéu t6 anh hwéng dén hién twong tic mang loc
3.1. Anh hudéng cta céc thudc tinh ctia mang

Cac dac tinh bén trong clia mang ¢ anh huéng dén sw bam ban cua
mang bao gom vat liéu, tinh wa nwéc/ky nwédce, dién tich bé mat, 6 nham,
kich thwéc 16, dd x6p va cau tric ctia mo-dun mang.

70 TAP CHi KHOA HOC KIEN TRUC & XAY DUNG


mailto:hanhpro77@gmail.com

Anh hwéng cta vat liéu mang

Mang dwoc st dung phd bién chi yéu dwoc phan loai
thanh mang hu co, mang gdm va mang kim loai. Mang hivu
co duwoc st dung rong rai nhat do cé chi phi thap, tuy nhién,
chiing c6 strc bén khong cao ciing nhw tudi tho ngén. So véi
mang htru co, mang gbm va mang kim loai c6 (i) tinh chét
co hoc tbt hon, (i) khd néng chiu nhiét do cao, va (iii) théng
lwong cao; tuy nhién, hai vat liéu nay rat khoé ché tao va dat
tién.

Anh huéng cda tinh wa nwéc / tinh ky nuéc

Tinh wa nwéc/ky nwédce cla vat liéu mang cé anh hwéng
I&n dén hiéu suat chdng bam can ctia mang. Mang wa nwéc
it bi anh hwdng bdi sw hdp phu, cé théng lvgng mang 16n
hon va cé dic tinh chéng bam ban vuot troi so véi mang ky,
nwéc. Nguwdi ta cho rédng nudc thd cé chira cac chét hivu co
wa nwéc gay ra hién twong tdc nghén mang nghiém trong
[6]. Tinh wa nwéc/ky nwéc cia mang thwdng chi cé anh
hwéng dang ké& dén sy bam ban clia mang & giai doan dau
cutia qua trinh loc.

Anh huwéng cta dién tich b& mat mang

Khi dién tich b& mat mang c6 cuing dién tich ctia cac chat
6 nhiém trong nwéc, N6 co thé cai thién sw nhiém ban bé mét
mang va ting lwu lwong mang. Gia tri tuyét dbi ctia mat do
dién, thé zeta va mat do dién tich tang I&n cung voi sy gia
tang cua trang thai hoa tri cation hoac anion. Chénh léch ap
suét hoat ddng va néng do clia dung dich chét Idng cang cao
thi van tdc cia dong chay va anh huéng cla trang thai héa
tri clia cac ion cang giam. Cation co cung trang thai hoéa tri
¢6 anh hwéng Ién hon dén hiéu suét dién tich cia mang so
v&i cac anion [15].

Anh hwéng cua kich thwéc 16 mang, sw phan bd va cau
trdc clia mang

Khi kich thwéc 16 clia mang téng lén, chénh léch ap suét
xuy&n mang cla mang tdng nhanh [2]. Kich thwdc 16 mang
cang nhd, sy tdng chénh léch ap suét xuyén mang cang
cham, th&i gian chu ky lam sach mang cang dai, kich thwéc
I6 mang cang lén, tic nghén mang cang nghiém trong va
thei gian chu ky lam sach mang cang ngén. Tuy nhién, do d6
xbp b& mé&t mang cao va ciu tric 16 x6p dang mang dan xen
soi, (i) mang cé thé dwoc 1am sach hiéu qua, (i) hiéu suét
clia mang cé thé dwoc phuc hdi sau khi lam sach mang, (iii)
théng lwgng clia mang bj thay déi rét it.

Anh huwéng ctia do x6p va dd nham

D6 x6p va dd nham clia mang ciing cé tac dong tiém tang
dén hanh vi bam ban ctia mang. Néi chung, dd xbp cang lén
thi ap suat xuyén mang cang nho. Tuy nhién, khi dd xop thay
déi thi tinh chat bé mat clia mang nhu d6 nham ciing thay di
theo. Diéu nay lam thay dbéi kha nang hap phu cac chat ban
trén b& mat mang. Mang hivu co cé do x6p clia mang thuwong
cao hon mang vé co, nhung théng lwong thudng thap hon
mang vo co. Khi & nham bé& mat mang Ién thi cang dé bi
bam can [7].

Anh huéng cla ciu tric mé-dun mang

M6-dun mang la cbt 16i clia cong nghé loc mang. Co thé
th4y réng trong cuing mét diéu kién hoat déng, diéu kién dong
chay cla bé phan (ng sinh hoc mang véi thanh phadn mang
dwoc dat thadng ding 1a tét hon, va hiéu &ng cét clia dong
hai pha khi - 1dng dwoc tao ra béi suc khi manh hon nhiéu
so v&i mang dwoc dat ngang.
3.2. Anh huéng clia céc diéu kién van hanh

Cac diéu kién hoat ddng anh hudng dén sw tic nghén
mang bao gdm théng lwong mang, TMP, suc khi, SRT, HRT

va nhiét do.

Anh huwéng cua théng lwong mang va ap suét xuyén
mang

Trong hoat dong loc mang, théng lwgng mang va ap suét
xuyén mang la hai dai lwong anh hwéng qua lai véi nhau
[3]. Néu ap suét xuyén mang tang hodc gidm, théng lwong
mang sé& thay déi theo (tdng hodc giam). Van hanh MBR
v6i ap suét xuyén mang téi han lam tang sy bam bén cla
mang. Gidm ap suét xuyén mang ban dau cé thé l1am gidm
tdc nghé&n mang va lam cham tbc do suy gidm théng lwong
mang [9].

Anh hwéng ctia suc khi

Suc khi khong chi cung cép oxy can thiét cho qua trinh
trao ddi chat cta bun hoat tinh ma con rira sach bé& mat
mang, tranh l&ng dong cac chét 6 nhiém va lam cham qua
trinh bam can cda mang. Khi cwéng d6 suc khi tang dén mot
merc do nhat dinh, sw hdp phu 16 mang, sw tic nghén va strc
can cula Iép gel mang tré thanh lwc can chinh clia mang va
tbc dd bam ban tang Ié&n [4].

Anh hwéng ctia SRT va HRT

SRT c6 thé anh hwéng dén MLSS (hén hop chét ran lo
Iwng Idng), thanh phan bun va cac théng sbé khac Ia nhwng
didu kién hoat déng quan trong anh hwéng dén ty 1& tic
nghén mang trong MBR. HRT c¢6 anh huo’ng gian tiép dén
s bam ban clia mang, dAu tién la thay déi théng lwong cla
mang va lam thay ddi trang thai loc mang, anh huéng dén
tbc d6 bam ban cla mang. HRT cang ngén thi ap suét xuyén
mang cang I&n va lam trAm trong thém hién twong tac nghén
mang, khéng cé loi cho hoat déng 4n dinh 1au dai cia MBR
ky khi [13].

Anh hwédng ctia nhiét do

Sy thay ddi nhiét d anh hwéng dén hoat dong cla
enzym, tc dd truyén khéi va hoat tinh vi sinh vat ctia vi sinh
vat ky khi. Viéc tang nhiét do sé& lam gidm dé nhét cha hén
hop chét Idng trong MBR, (|) tang kha nang hoa tan clia cac
hat lo Iung (i) tang hé s khuéch tan truyén khéi, (iii) thic
day chuyen doéng clia chét tan trén bé mat mang thanh dung
dich khéi, (iv) gidam dé day ctia I16p phan cyc ndéng dd, dé cai
thién van téc dong chay chéo, va (v) tang théng luong clia
mang.
3.3. Anh huéng cta déc tinh ctia hén hop bun hoat tinh

Anh huéng ctia MLSS

Trong didu kién téc do dong chay cla nuwéc dwoc gitk
khong dbi, khi ndng d6 khéi lwong cla bun ting lén, do
nhét cia chat 16ng hdn hop ciing tang gay tdc nghén mang
nghiém trong, dan dén giam do xop clia mang, do dé lam
tang kha nang loc va tang ap suat xuyén mang [11]. Nhiéu
nghién ctvu da chi ra rdng ndng do khéi lwvong bun cang cao
thi kha nang can tré qua trinh loc cia mang cang lén.

Anh hwéng ctia d6 nhét bun

D6 nhét chia dung dich cang 1&n thi khd nang chiju trng
suat bén ngoai hodc lwc cét cang 16n. Chét 1éng hdn hop cé
dd nhét cao lam cho cac béng can dé dang bam vao bé& mat
ctia mang, do dé lam tang téc d6 bam ban clia mang, déng
thoi 1am gidm téc do dong khi-Idng duoc tao ra bdi qua trinh
suc khi ciing nhw hinh thanh hiéu &ng cét trén bé& mat mang.
D6 nhét qua cao clia hén hop bun lam tang kha nang can
bam trén b& mat mang, do d6 1am téng téc d6 bam cén cla
mang. Nghién ctru clia Hu va cong sw cho thay rang bun cé
dd nhét cao khong dé& 1am sach sau khi bi hap phu 1&n bé
mat mang, dan dén kha nang thu hdi théng lwong ctia mang

kém [8].
$0 50 - 2023 7]



KHOA HOC & CONG NGHE

Anh hwéng cla vi sinh vat

Judd va cong sw [10] phat hién ra rang vi khuan dang
soi déng mét vai trd cwe ky quan trong trong viéc gay téc
mang trong qué trinh hoat déng ctia MBR. Qué nhiéu hodc
qué it vi khuan dang soi c6 thé gay tdc mang nghiém trong.
Céc bdng bun thiéu vi khuan dang soi twong déi min, dé gay
tac 16 mang nghiém trong, bun hoat tinh chiva qua nhiéu vi
khuén dang soi sé tao thanh I&p banh loc day va chac, lam
tang kha nang loc.

4. Mot sé bién phap kiém soat hién twong tdc mang
4.1. Téi wu héa cac mé-dun mang

Cac yéu t6 can dwoc xem xét trong viéc t6i wu hda mo-
dun mang la hinh dang cia mo-dun mang, vi tri cia moé-dun,
didu kién thay lwc, dwong kinh va chiéu dai cling nhu d6
kin cla cac soi rong. Viéc gidm dwong kinh cla 16 théng
khi va viéc tang s lwong 16 thong khi cé thé thuc ddy su
phan bd ddng déu cta dong chay hai pha khi-léng va van
tbc pha 16ng, ciing nhw (*ng suét c4t vach va. Phuwong phap
Box-Behnken cé thé dwoc str dung dé tdi wu hoa thay lwc
ctia moé-dun mang. Nhiéu théng sé nhw duwéng kinh 6ng vao,
chiéu dai 6ng vao, chiéu cao mang, chiéu dai 6ng dau ra, géc
nghiéng dau vao va daura ... cé thé dwoc st dung lam céac
bién trong thiét ké thi nghiém [5].
4.2. Thém chét déng tu hodc chéat hép phu vao nuéc thai
déu vao

So v&i mudi don phan tir, mudi cao phan t&r ¢ thé cung
cap nhiéu dién tich dwong hon va trung hoa dién cac hat lo
Itrng trong chét 16ng, didu nay c6 thé cai thién téc dd loai bd
cac hat lo Itrng va tdng dwdng kinh clia cac hat. Thém chét
hép phu, vi du nhw than hoat tinh dang bét (PAC) vao MBR,
c6 thé kiém soat hiéu qua sw phat trién ctia tdc mang, lam
cham tdc do tng &p suat xuyén mang va kéo dai chu ky hoat
dong clia mang. Zeolit ciing co6 thé Ia mét chat hap phu hiéu
qua. Zeolit c6 th& h&p phu mét phan cac hat buin va 1am gidm
kha nang t&c ctia mang. Tuy nhién, néu Zeolit nhidu qua muc
, N6 sé& dwoc hap phu lén bé mét clia mang va lam ting kha
nang tc mang.
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An toan trong khai thac may xay dung ctia cac nha thau
thi cong xay dung Viét Nam: thuc trang va nhiémvu datra

Safety in construction machinery exploitation of Vietnamese construction contractors:

Reality and proposed tasks

Tom tat

Bai bao néu Ién thuc trang vé an toan trong
khai thac may xay dung ctia cac nha thau thi
cong xay dung Viét Nam. Két qua do gop phan
quan trong trong viéc nhan thic vai tro clia
may xay dung va an toan trong khai thac may
xay dung trén cac cong trudng thi céng. Dong
thei, bai bao ciing chi ra nhiing ton tai, nguyén
nhan dan dén mét an toan trong khai thac
may xay dung ctia cac nha thau thi cdng xay
dung Viét Nam hién nay. Tir d6, dé xuat mét s6
nhiém vu can thiét nham giai quyét nhing han
ché va dam bao an toan trong khai thac may
xdy dung ctia cac nha thau thi céng xay dung
tai Viét Nam.

Tir khoa: Mdy xdy dung,An toan trong khai thdc mdy
xdy dung;thuc trang; nhiém vu ddt ra

Abstract

This paper is about the reality of safety in
construction machinery exploitation by Vietnamese
construction contractors. So, we have achieved
remarkable results that contribute greatly to
awareness of the role of construction machines

and safety in construction machinery exploitation.
Concurrently, this paper shows problems and causes
leading to unsafety in construction machinery
exploitation by Vietnamese construction contractors.
From there, proposes necessary solutions to solve
the problems and ensure safety in construction
machinery exploitation of Vietnamese construction
contractors.

Key words: Construction machinery; Safety in
construction machinery exploitation; reality; missions
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1. Dat van dé

Trong qua trinh thi cong xay dwng cac cong trinh tai Viét Nam hién nay, mét
yéu cau cap thiét dat ra cho cac nha thau thi cong xay dwng la can phai tién
hanh co gioi hda trong xay dung nh&m nang cao ndng suét lao dong, nhadm
dam bao chat lwong, day nhanh tién d6 thi cdng cong trinh. Co gi6i hda trong thi
cbng xay dwng ddng nghia véi viéc st dung, khai thac cac loai may xay dung,
thiét bi xay dung hd tro hodc thay thé strc lao dong tha cong, gitp ddy nhanh
qua trinh san xuét, nang cao nang suat va hiéu qua cong viéc, tao ra mét cong
trinh dat chat lwong st dung lau dai, mang lai hiéu qua kinh t& va cai thién diéu
kién lam viéc cho ngu&i lao déng.

May xay dwng 1a mét cong cu lao déng co khi, bao gdm cac bd phan chinh
sau: dong luc, truyén dong, cong tac va didu khién [6]. Bén canh d6, may xay
dwng duo’c hiéu Ia cac may méc va thiét bi phuc vu cho cong tac xay dwng co
ban bao gdm dan dung, cong nghiép, glao thdng van tai, thuy loi...; dwoc truyén
déng bang dong co, chay bang xang, dau, dién, khi nén duwoc st dung cho cong
tac xay dwng va lap dat & cac cong trudng xay dwng. Ngoai ra, mot sb loai thiét
bi khéng cé dong co nhuw ro mooc, xa lan... nhwng tham gia vao cac cong tac
nai trén thi cting dwoc coi la may xay dung.

Trong nhitng n&m gan day tai Viéet Nam, nén kinh té dang trong giai doan
phat trién manh. Cac nhu cau vé xay dwng cac khu cong nghiép, cum cong
nghiép, cac khu dé thi, khach san, trwérng hoc, cac cong trinh cau, duo’ng giao
théng, cac bén cang, céc cong trinh thuy dién, xay dwng cac cong trinh ngam..
dang dién ra soi dong trén dia ban ca nwéc. Nhu ciu vé xay dung dang doi h0|
va can rat nhiéu loai may xay dwng cé ndng suét va tinh nang ky thuat cao.

Trong thi cdng xay dwng cac cong trinh céng nghiép, duwdng sa, cau cbng,
san bay, hai cang hodc dé dap... viéc nang cao nang lwc va hiéu qua st dung,
khai thac may xay dung déng vai trd rat quan trong trong viéc nang cao chéat
lwgng cong trinh, ddy nhanh tién dé thi céng, nang cao néng suét, dem lai hiéu
qué kinh té va cai thién diéu kién lam viéc cho nguwoi lao dong. Tuy nhién, qua
trinh khai thac, st dung cac thiét bi, may maoc thi cong trén cdng trwdng chinh
la mét trong nhirng rdi ro I&n gay ra tai nan lao dong tai cong trinh xay dwng.
Viéc may méc bi truc tréc, hdng hoc, khdng an toan tiém &n nhiéu nguy co anh
hwédng téi tinh mang clia ngudi lao dong trén cong trwdng, dac biét khi van
hanh céc thiét bi, may méc phre tap (nhw van hanh can truc, xe nang, may xic
...) ma xay ra su cb s& c6 khé nang dan t&i nhivng tai nan thuwong tam.

Dé ting cudng va nang cao hiéu qua s dung va khai thac may xay dung,
mot van dé can thiét dét ra [a phai xem xét vai trd clia may xay dwng ddi véi nha
thau thi cong xay dwng, thuc trang khai thac may xay dwng trong cac nha thau
thi cong xay dwng. Twr do, xac dinh nhiém vu dat ra dé gop phan cai thién hiéu
suét khai thac may xay dwng, nang cao ndng suét lam viéc va tiét kiém chi phi
may thi cdng, ha gia thanh thi cdng céng trinh xay dwng tai Viét Nam hién nay.

2. Vai tro ciia may xay dwng trong cac nha thau thi cong xay dwng Viét
Nam

Cac loai may xay dwng la phan tai s&n quan trong khéng thé thiéu dwoc
cla cac doanh nghiép nganh xay dwng co ban va cac don vi phuc vu xay dwng
khac. Cac may xay dwng chiém mét ty trong dang ké trong khéi tai san cb dinh
ctia doanh nghiép. Tt nhitng ndm 1980 dén nay, vé&i sw phat trién manh mé cla
tién bd khoa hoc ky thuat, téc d6 ting trwdng ctia may xay dwng rat manh mé,
v&i réat nhiéu ching loai khac nhau, do nhiéu nwéc sén xuét véi tinh trang ky
thuat rat khac nhau, gép phan thic ddy manh mé cac cong trinh xay dwng ngay
cang hién dai, c6é quy md Ién, phirc tap hon.

C6 thé khang dinh, dé thi cong cac cong trinh xay dung, dic biét la cac
cong trinh xay dwng c6 quy md 1&n va phirc tap thi khong thé thiéu dwoc cac
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loai may xay dwng, b&i vi may xay dwng co vai trd vd cung
quan trong, cu thé Ia: (i) Quyét dinh viéc tang ndng suét lao
doéng, ha gia thanh san phdm, qua trinh xay dwng dan thay
thé strc lao dong tha cong clia con ngwdi bang cac loai may
maéc, gidm nhe sirc lao dong chan tay va tri 6¢c cho ngwoi lao
dong; (i) Gép phan rat quan trong vao viéc rat ngan thei gian
thi cdng, nhanh chong dwa cong trinh vao khai thac s dung,
nang cao hiéu qua kinh té, chat lwong va tinh thdm my, day
manh té¢ d6 tang trwdng clia nén kinh t& quéc dan; (iii) Gop
phan thuc dy cdng nghiép héa va su phét trién co s& san
xuét va trang bi ddy di co s& vat chat ky thuat ciia nganh
xay dwng...[6]. Hay néi mot cach khac, may xay dwng chinh
la tro' tha d&c lwe cho cac nha thau thi cong xay dung trong
nén coéng nghiép 4.0.

3. Thwe trang vé an toan trong khai thac may xay dwng
clia cac nha thau thi cong xay dwng Viét Nam

Sau khi ky két hop ddng xay dung véi cht dau tw, cac
nha thau thi cong xay dyng la nguoi truc tiép chiu trach
nhiém vé t&t ca cac van dé phat sinh trong qua trinh thi cong
c6ng trinh. Thyc t& hién nay, khi nha thau thi cong trién khai
thi cong xay dwng cong trinh khdng thé tranh khéi nhirng van
dé phat sinh, bao gém: phat sinh nguyén vat liéu, nhan cong,
chi phi mua ngoai, may méc thiét bi hw héng béat thwong, ...
Nhirng van d& nay chinh 1a nguyén nhan dan dén viéc phat
sinh chi phi thi céng, cham tién dé va anh hwéng I&n dén qua
trinh san xuat kinh doanh ctia nha thau thi céng.

M6t trong nhivng van dé dang lo ngai déi véi cac nha thau
thi cdng xay dwng hién nay dé chinh la cong tac khai thac
may xay dwng con nhidu ton tai va sw cb xay ra trong qua
trinh thi céng, bao gém: (i) xay ra sw ¢ gay tai nan lao déng,
gay nguy hiém dén tinh mang con nguwdi trén cong trwong;
(ii) may xay dwng bi hw héng bat thwong do chéat lwong kém,
may moéc qua cl hodc cong tac quan ly may moc kém.

Theo théng ké clia B& Lao déng - Thwong binh va xa hai,
giai doan 2017 - 2020, tinh hinh tai nan trong linh vic xay
dwng, dac biét trong cac hoat dong thi cong tai cong treong
dw an, c6 chidu huéng gia tdng va dién bién phirc tap hon,
trung binh hdng n&m linh vuc xay dung chiém 32% sé vu tai
nan chét nguoi va 31% sb nguoi chét trong téng sb cac vu
tai nan lao dong trén toan quéc[4], trong d6 10% xuét phat tir
nguyén nhan do st dung thiét bi khdng dam bao an toan lao
dong; khi van hanh cac loai may xay dwng khong dam bao
quy trinh quy dinh.Trong thoi gian gan day, mét sb vu tai nan
lao ddng nghiém trong da xay ra do qua trinh khai thac may
xay dwng trén cong trwong, cu thé:

(1) Ngay 03/8/2020, cong trinh xay dwng tai ngd 2A - phd
Van Cao kéo dai, phwng Thuy Khué trong khi dang cau vat
liéu 1&n tAng 5 dé thi cdng, bat ngd chiéc xe “rua” roi tring
ngudi di dworng, phai nhap vién cép ciru[1].

(2) Cudi thang 2/2020, xay ra tai nan lao dong nghiém
trong do sap cau thap & cong trinh xay dwng trong Khu céng
nghiép Bau Bang, xa Lai Uyén, huyén Bau Bang, tinh Binh
Duwong khién 3 ngudi t&r vong, hai ngudi khac bi thwong
nang [2].

(3) Ngay 25/5/2020, tai dw an Thay dién Plei Kan, xa Dak
Ang, huyén Ngoc Hbi, tihh Kon Tum xay ra tai nan lao déng
do day cap toi bi dit roi tir trén cao xudng, lam 06 ngudi bi
nan (trong d6 03 ngudi chét, 03 ngudi bi thwong).[5]

(4) Ngay 26/6/2020 tai bén cang ctia Céng ty cb6 phan
thwong mai co khi Thanh Dan, td 63, khu Diém Thay,
phwéng Cam Dong, thanh phd Cam Pha, Quang Ninh xay ra
tai nan chét ngudi do van hanh may xuc thay lyc. [5]

(5) Ngay 15-9-2020, tai cong trinh Cao téc Trung Luong

- My Thuan Tién Giang, xe lu tdng phai mét cong nhan dang
xuc séi, bi ch&n thwong vé ciing nghiém trong[2].

(6) Ngay 02/01/2021, tai cong truong xay dung Tru s&
lam viéc S& Tai chinh Nghé An, phwong Hwng Phuc, thanh
phé Vinh, tinh Nghé An xay ra tai nan roi van thang lam 11
cdbng nhan thwong vong|[3], .....

Viéc xay ra nhitng tdn tai trén Ia do rat nhiéu nguyén
nhan trong qua trinh khai thac may xay dwng cla cac nha
thau thi cong xay dung. C6 thé ké dén mot s6 nguyén nhan
chinh sau day:

3.1 L6i ky thuét, chét luong méy xay dung kém

Trong qua trinh thi cdng xay dwng cong trinh, chét lwong
may xay dwng la yéu td quan trong nhét d& dam bao an toan
khi st dung va khai thac may xay dwng. Tuy nhién, hién nay
trong qua trinh str dung va khai thac cac loai may xay dwng
phuc vu thi cong cong trinh, van d& vé& 16i k§ thuat, may xay
dung kém chét lwgng ludn la mét trong nhirng nguyén nhan
cht yéu dan dén nhivng sw cb dang tiéc, gay nén nhirng thiét
hai tham chi tai nan khong mong muén trong qué trinh thi
c6ng. Qua nghién ctru thwc trang hoat dong khai thac may
xay dung tai phan I&n cac nha thau thi cong xay dwng hién
nay, c6 thé thay van dé I6i k§ thuat, chat lwgng may xay dung
kém chu yéu bao gdm tinh trang sau day:

- May xay dwng khéng hoan chinh, bj thiéu bé phan do 18
cla nha san xuéat hodc bi mat mat trong qua trinh st dung;
Céc thiét bj an toan bi thiéu, bi héng hodc mét tac dung tw
doéng bao vé khi lam viéc vuwot cong suét cho phép; Cac thiét
bi tin hiéu &m thanh, anh sang (dén, coi, chudng); cac thiét bj
bao vé dién bj thiéu hodc hdng nén khoéng hoat dong...

- Thoi gian st dung may dai, cha yéu tap két & ngoai troi
nén chiu &nh hwéng cua thoi tiét, clia anh néng do khong
dwoc duwoc che chan can than. Do do, dan dén chat lvong
may méc cling nhw cac chi tiét bd phan ctia may bi hw héng
do tac dong xau cla thai tiét, cia méi trwong nhw: Hop s6 bi
truc tréc, hw héng la nguyén nhan khién cho phwong chuyén
déng clia may khoéng chinh xac; Cac bo phan, chi tiét cau
tao cGa may bi bién dang 16n, cong vénh, ran nit, dut gy
da gay anh hwéng khéng nhé dén hiéu suat va dé chinh xac
ctia may; Phanh diéu khién bi gi sét, mai mon nén dan dén
qua trinh diéu khién khéng c6 dwoc dé chinh xac cao; khéng
da tac dung ham phanh theo quy dinh vé tiéu chuén an toan
khi st dung, khai thac may xay dwng...

Hinh 1 — Xe tai bi 1at do mat phanh khi dang lam viéc
Nguon: internet, thang 10/2019

3.2 Céng téc quan ly, sdp xép may xay dung thiéu khoa
hoc

Cong tac quan ly may xay dung thiéu khoa hoc, khéng
xay dwng quy trinh quan ly, dan dén tinh trang may xay dwng
hw héng bat thuwdng trong qué trinh thi cong xay dung. Day
la tinh trang xay ra kha phd bién tai cac nha thau thi cong
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xay dwng nén rat dé dan dén nhirng sw cb tai nan dang tiéc;
khién cho cac nha thau gap khé khan va tén kém chi phi giam
sat ngoai hién trewong, vi khi may méc gap truc trac phat sinh
van d& chi phi stra chiva, thay méi thiét bj dan dén cham tién
do thi cong; cé thé sé l1am giam doanh thu, loi nhuan tham
chi la bu 16.

Bén canh do, mét trong nhirng nguyén nhan gay nén tinh
trang hw hdng va mét an toan ctia may xay dwng la vj tri d&t
may trén cong trudng, Viéc dat may trén nén khong béng
phang, nén bj lun... s& dan dén may bi mat can bang 6n dinh
va may hoat déng khéng chinh xac; Déi v&i cac thiét bi nang
ha, nang qua tai trong ciing d& dan dén léch phwong, gay
mét an toan cho ngudi xung quanh; Téc dd di chuyén, nang
ha vat vai tbc dd nhanh khi ham phanh dét ngét gay ra lat do
may. Vi tri 1&p d&t khéng can bang, hoat dong qua tai, tbc do
di chuyén, nang ha qua nhanh gay ra momen quan tinh Ién
hoac phanh ham dét ngdt lam Iat do may. Dac biét, déi voi
viéc van hanh cac thiét bi nang ha nhw Pa lang xich trong
diéu kién thoi tiét xau, gié 1én véi trong tam cao, tai trong
nang nang co thé roi vao ngwoi khi dang van chuyén...

3.3. Sw cé tai nan dién

Trén cac cbng trwdng xay dwng, dién dwoc danh gia la
nguyén nhan chét nguwdi sé mot, trong d6 nguyén nhan chii
yéu dan dén sw cb tai nan dién trén cong truwdng 1a do qua
trinh st dung va khai thac may xay dwng. Hién nay, trén cac
cbng trwdng xay dung tai Viet Nam con ton tai nhiéu nguyén
nhan dan dén nhirng sw cb tai nan dién dang tiéc, cé thé ké
dén cac nguyén nhan chinh sau day:

- Do phéan céch dién bi héng hodc khéng cé phan cach
dién nén dong dién ro ri gay nén nhirng su sd nguy hidm cho
con ngwoi va may moéc trén cong trwdng.Str dung dién qua
tai, khong ding vai dién ap quy dinh, chon tiét dién day dan
khéng dung véi cong suét phu tai cho may xay dung.

- Do céc thiét bj dé lén day dién dwoi dat hodc va cham
vao dwéng day dién trén khong khi may hoat dong & gan
hoéc di chuyén phia dwéi trong pham vi nguy hiém.

- Do khéng ngét dién trong day cap ngam nén khi thi cong
may dao va cham vao day cap; Do vo tinh cham vao dwong
day dién khi may dang hoat déng; Do trong qua trinh thi cong
han, day dién dwoc trai ngay trén mat san do vj tri cia may
han va thiét bi han khéng ¢d dinh. Kim loai bj chay do nhiét
d6 cao duwdi tac dong clia dong dién hodc hoi chay 1am ban
vang ra tia Ira han; cé thé gay chay day dién dan dén tai
nan...

- Do b6 tri khéng day dd cac vat che chan, rao lwéi ngan
nglra viéc tiép xic bat ngd véi bd phan dan dién, day dan
dién clia cac may xay dwng, do cac mdi néi day dién trong
déng co clia may xay dwng tiép xuc kém, phat sinh tia Ira
dién gay chay nb.

Hinh 2 — May xtc boc chay do ro ri xang va chap hé
thong dién. Nguon: internet, thang 8/2021

3.4. Do tho van hanh may xay dung

Trén mdi cong trwdng xay dung, dé dam bao an toan
trong sudt qua trinh thi cong cong trinh, an toan clia may xay
dwng phu thuéc rat nhiéu vao tay nghé va trinh d6 chuyén
moén cla nhitng ngwoi tho van hanh may xay dwng. Tuy
nhién, mét thuc trang & nha thau thi cong xay dwng gay nén
nhitng sw cb va tai nan dang tiéc déu do nguyén nhan t
nhirng ngudi tho van hanh may méc va thiét bi xay duwng.
Céac nha thau thi cong xay dwng can phai hiéu rd nhirng
nguyén nhan sau day dé cé giai phap cai thién va nang cao
tay nghé va y thirc lao dong clia nhitng ngudi tho van hanh
may xay dwng:

- Nhiéu trwdng hop xay ra tai nan la do nguwoi tho van
hanh chwa thanh thuc tay nghé&, thao tac khéng chuan xac,
thiéu trinh dd chuyén mén, chwa cé kinh nghiém xt Iy kip
thoi cac sy ¢b... nhwng van dwoc giao nhiém vu didu khién
may xay dwng lam viéc trén cong trwong. Vi vay da dan dén
sw cd, mat an toan cho cdng trudng thi cong.

- Ngui the van hanh may thiéu y thire ky luat lao dong,
vi pham cac ndi quy, diéu le, quy dinh an toan, st dung may
khong dung cong dung, tinh nang ky thuat (qua cong suét,
quaé tai hodc qua toc d9,...); roi khdi may khi may dang con
hoat déng, giao may cho ngwdi khoéng co tay nghé diéu khién

- Khong bao dam cac yéu cau vé strc khde nhu mét kém,
huyét ap, bi cac bénh v& tim mach... da dan dén nhirng tai
nan trén coéng trwerng khi dang diéu khién may thi cong.

4. Nhiém vu dit ra

Trong qua trinh thi céng cac cong trinh xay dwng, yéu ciu
an toan khai thac may xay dwng Ia méi quan tam déc biét. D&
han ché va khéc phuc nhitng nguyén nhan gay ra tinh trang
méat an toan trong khai thac may xay dwng trén cac cong
trwéng va nang cao chét lwgng khai thac may, tiét kiem chi
phi, d@m bao va day nhanh tién dd thi cong cac cong trinh,
theo tac gid, cac nha thau thi cong xay dwng tai Viét Nam can
gidi quyé&t mot sé nhiém vu quan trong sau day:

Mét 14, 1ap dw an du tw mua sdm cac loai may xay dwng
c6 chét lwong may tét, an toan khi van hanh; cé day du cac
bd phan, chi tiét an toan phu hop, ddm bao hoat déng chinh
xac va do tin cay cao. Truwdc khi mua sdm va dwa may moc
vao st dung, khai thac can phai thwc hién viéc kiém tra, tho
nghiém d6 bén va do tin cay clia cac bd phan, co ciu chuyén
déng va cac chi tiét may; cac bd phan két ciu; phanh; hé
thdng chira nhién liéu...

Hai 1a, xay dwng quy trinh quan ly may xay dwng day
da cac bwéc va thwe hién td chire tt viec quan ly may; xay
dwng nhirng quy dinh bang van ban cho don vi va ca nhan
chiu trach nhiém quan Iy va st dung may vé: (i)Xay dwng quy
trinh quan Iy hd so, theo déi ly lich hoat déng cla trng loai
may xay dung; (i) Thuyét minh va hwéng dan céc yéu cau ky
thuat 1&p dat; (iii) Xay dwng quy dinh bao quan va st dung an
toan cla tirng loai may xay dwng; (iv) Lam tha tuc dang kiém
véi co quan quan ly chirc nang déi véi nhivng may xay dung
c6 yéu ciu phai dang kiém:; (v) Tién hanh bao dwéng va stra
chia may dinh ky theo ké& hoach; Thuc hién stra chiva, dai tu,
chay thir va th® nghiém theo quy ché clia nha san xuét néu
xay ra sw c6 hay hw héng may; (vi) B tri cac can bod quan ly
thwerng xuyén theo sat va cha dong kiém tra cac bo phan cua
may xay dwng triwdc khi van hanh trén cong trvdng.

Ba Ia, trong qua trinh st dung may xay dwng, luén tuan
thd quy dinh huéng dan vé tinh ndng k¥ thuat va céng suét
clia may dé& bao dam sy &n dinh clia may; tuan thi cac
nguyén tac trong qua trinh str dung may nhw: (i) Déi v&i cac
may cau, nang ha tuyét déi khong cdu, nang ha qua tai (i)
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Hinh 3 — Dé xuat quy trinh bao tri, bao duéng may méi mua

Phat hién hw hong, thiéu
sot

Bao cao bo phan ky |
thuat !

Tién hanh stra

Téng hop va lwu hd
chira, thay thé

so' theo doi may

[ Xac nhén tinh trang hw
éng

Xay dwng va phé duyét
phwong an sira chira, thay thé |

Hinh 4 — DPé xuat quy trinh sira chira, thay thé may xay du'ng bi hu hong

Khéng dwoc phép dat can truc 1&n nén hodc dwdng ray co
do déc lon; (iii) Tuyét déi khong dwgc phanh dét ngot khi cac
may xay dwng dang hoat dong;... (iv) Khdng dwoc lam viéc
khi co gi6 I&n ( dac biét 1a khi gi6 trén cép 6); (v) Phai l&p
d&t cac thiét bi che chdn va rao ngan vung nguy hiém cla
may; (vi)Ludn luén phai khda may; ngat ngudn nang IUJo*ng
khi may 1am viéc xong d& tranh nhirng rii ro c6 thé xay ra..

Bé&n 14, nghiém tuc thuc hién cac bién phap dé phong su
cb tai nan dién dé& d& phong bi dién giat khi cham vao cac
phan mang dién. Dam bao cach dién tét cho cac thiét bj va
dudng day; thuwdng xuyén kiém tra chét cach dién (it nhat
mot ndm hai — ba 1an). B4 tri thiét bi bao che, ngén cach cac
bd phan mang dién; néu vd may, day dién bi v&, hé hodc
thaing thi phai thay ngay. Cau dao, coéng tac dién ctia may
xay dwng phai dé trong hdp kin ¢ khéa & nhirng noi kho réo
va thuan tién cho thao tac...

Nam 14, nang cao chat lwong cong tac tuyén dung va bd
tri cong viéc cho tho van hanh, cu thé 1a: (i) Nguwdi tho van
hanh may phai dap (rng day da cac tiéu chudn vé& bao dam
strc khée (c6 gidy chirng nhan do co quan y té cap) va don
vi dinh ky kham strc khde cho ngwdi the van hanh may dé
kip thoi phong tranh nhivtng sw cb dang tiéc xay ra; (i) Pam
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Thuc trang cong tac téi thiét chung cu cii
trén dia ban thanh pho Ha No6i

Current situation of reconstruction of old apartment buildings in Hanoi city area

Tom tat

Hién nay trén dia ban Thanh phé Ha Néi c6
khodng 1.880 chung cu cii,hau hétcac chung
cu cii nay da hét nién han st dung va xudng
cap nghiém trong; Cac chung cu nay déu béc
16 nhiéu han ché trong viéc quan Iy, van hanh
va khai thac sit dung. Méac di Thanh phé da c6
nhiing chi truong quyét liét vé tai thiét chung
cu cii nhunghiéu qua dat duogc trong thuc té la
rit thap.

Bai viét phan tich vé thuc trang cong tac tai
thiét chung cu cii va nhiing bat cap, ton dong
chua dugc giai quyét dang gap phai trong qua
trinh thuc hién cdng tac tai thiét chung cu cii
trén dia ban Thanh phé Ha Néi, d6ng thoi bai
viét ciing lam ré mét so quy dinh méi nham
gii quyét nhitng bat cap tirgéc do quan ly.

Tir khéa: Chung cu cd thuc trang tdi thiét chung cu ci

Abstract

Currently, in Hanoi, there are about 1,880 old
apartments, most of these old apartments

have expired and are seriously degraded; These
apartments all reveal many limitations in
management, operation, and exploitation. Although
the City has had drastic policies on the reconstruction
of old apartments, the effect achieved in practice is
very low.

The paper analyzes the current situation of old
apartment reconstruction and the inadequacies and
unresolved backlogs that are being encountered in
the process of carrying out the reconstruction of old
apartments in Hanoi City, at the same time the paper
also clarifies a number of new regulations to address
inadequacies from a management perspective.

Key words: Old apartment building; Reconstruction of
the old apartment building
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Dinh Luong Binh

1. M& dau

Loai hinh chung cw (nha tap thé) da xuat hién tai Ha Noi tiy triedc ndm 1954
va phét trién tr nam 1960 dén nam 1994. Theo théng ké& (dén thang 9/2021)
trén dia ban Thanh phé cé khoang 1.880 chung cw cii dwoc xay dwng theo mé
hinh tiéu khu nha & hodc chung cw don 1&,cao2 -6 tAng va hau hét da hét nién
han st dung.

Do thiéu dién tich va cac tién ich thiét yéu, nguwdi dan da tw cai tao, lam
chudng cop dé gia tdng khdng gian sinh hoat, 1dam anh huéng dén két ciu cong
trinh va hé théng ha tang ky thuat, 1am bién dang hinh &nh kién trac, anh huwéng
t&i my quan d6 thi. Da phan céng trinh da xudng cap nghiém trong, cé nguy co
sup dd, nguy hiém dén tinh mang va tai san.

Viéc cai tao, xay dwng lai chung cw cii da dwoc dat ra tr hon 30 nam qua.
Cac chung cw cii phan I&n d&u ndm trong nodi do, 14 nhitng khu vrc c6 mat dé
dan cuw cao, cw dan cé thu nhap trung binh va thdp, quy&n s dung thudc vé
nhiéu bén, dan xen, phirc tap. Bén canh dé nhirng vweéng mac vé tha tuc khién
cho céng tac tai thiét dang bi &ch tac, cham tién d6 va khong hiéu qua.

Ngay 15/7/2021, Chinh phd ban hanh Nghj dinh 69/2021/NDB-CP vé& cai tao,
xay dwng lai chung cw; trén co' s& d6 UBND Thanh phé Ha Noi da ban hanh D&
an cai tao, xay dung lai chung cw cii trén dia ban thanh phd (Quyét dinh 5289/
QB-UBND ngay 18/12/2021) |a tién dé dé trién khai thuc hién.

2. Thwe trang cong tac tai thiét chung cw cii

Thanh phé Ha Noi da d&t nhiém vu cai tao, xay dwng lai chung cw cii tir hon
30 nam trwérc, tuy nhlen dén nay tién do thwc hién con rat cham, gép nhiéu khé
khan, vwéng méc vé co ché, chinh sach, chwa dat dchyc cac muc tiéu da dat ra.
Nang lwc clia chl dau tw, nha dau tw, nha thau, tw v&n & mot sé du an con han
ché, chua dap ung dwoc yéu cau. Cong tac ra soat, danh gia, lap danh muc nha
da xudng c&p dé cong bd thu hut dau tw con cham.

Chung cuw cii tap trung chd yeu tai khu vyre cac quan ndi thanh va ndi dé lich
str, gdm 03 loai hinh: khu chung cw cii quy mé >2ha, nhém chung cw cti quy md
<2ha va chung cw cii don 18, dién tich dat han ché. Cac chung cw cii da phan
thudc khu virc han ché phat trién cao tng, theo QH chung xay dwng thi d6,
phai gian - giam ttr 1,2 triéu con 0,8 triéu dan, do vay khé cho viéc tai dinh cuw tai
chd va dam bao hiéu qua dau tw.

N&m 2016, UBND Thanh phé da kéu goi XH héa cong tac nghién ciru lap
QH déi v&i cac khu chung cw ¢, tuy nhién méi thwe hién & bwdc nghién ciu
y twdng QH, hau hét déu khong kha thi vé hiéu qua dau tw khi ap dung chiéu
cao theo Quy ché quan ly QH-KT trong khu vuc néi dé lich str. Mat khac, theo
quy dinh cla Luat Quy hoach dé thj, cac khu chung cw ¢l chwa dwoc giao Chu
dau tw nén chwa du co s& dé giao Nha dau tw té chirc nghién ctru 1ap QH chi
tiét; viec cac doanh nghiép, t& chirc, ca nhan tai tro sdn phdm |a dd an QH hoac
y twdng QH la chua du co s& xem xét do chwa dwgc phap luat quy dinh. Dén
thang 7 nam 2021, c6 19 du &n da hoan thanh (chiém khoang 1,2% téng sb
chung cw cii), tiéu biéu nhu: Nha B6 Giang V6 (Q.Ba Dinh) va Chung cw 30A
Ly Thwong Kiét (Q.Hoan Kiém) da xay dwng lai va dwa vao khai thac st dung
nam 2020. Hai dw an nay da gép phan tai thiét, chinh trang dé thi theo hwéng
van minh, hién dai, nang cao chat lwong cudc sdng, déng gop cho sy ddi mai
va phat trién ctia 2 quan Ba Dinh va Hoan Kiém.

Con 14 dw an khac dang trién khai, trong d6 06 dy an da hoan thanh di doi
céac chi s& hiru, pha d& cong trinh; 08 dy an dang van dong di doi hoac dang
trién khai céng tac quy hoach kién tric, chap thuan phwcyng an bdi thuwong ho
tro tam cuw, tai dinh cw. Do nhiéu khé khan vwcyng mac chwa dwoc théo g&, nén
chwa duorc tiép tuc trién khai. Mac du da rat nd lwc va quyét tam nhwng cong tac
cai tao, xay dwng lai chung cw cii & Ha N6i chi dat hiéu qua rat thap; sb lwong
dw &n da hoan thanh trén pham vi cd nwéc con khiém tbn.
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Hinh 1. Nha chung cu cii trén dia ban Thanh pho Ha Noi

3. Nhirng nguyén nhan, bat cap trong qua trinh thwc
hién

Tai thiét chung cw ¢l ludn thu hat sy quan tam cta XH,
nhwng thuc t& trong qua trinh trién khai thwc hién con rat
nhiéu vedng méc vé thi tuc; cong tac lap QH; quy trinh dau
thau Iwa chon nha dau tw; tao 1ap quy nha & tam thoi; thiéu
sw hai hoa loi ich gitra cac bén, cing thdng nhat van 13 gitra
chi dau tw va nguoi dan.

Quy trinh thuc hién dy an c6 nhitng bat cap nhw: quy
trinh, co' ché cong khai théng tin dw an; quy dinh vé sy tham
gia clia cong ddng dan cw véi vai trd trung tam quyét dinh va
giam sat thwe hién dy an thiéu cu thé, do vay gap rat nhidu
khé khan khi thiéu 1ong tin, khdng cé sw ddng thuan ti phia
céng ddng. Ngwdi dan chwa nhan thérc day du vé quyén
cling nhw trach nhiém cta minh trong viéc cai tao chung cw
cdli, con c6 tinh trang tréng chd sw bao cap, doi héi dwoc dén
bu vwot qua kha ndng thuwe té. Nhidu trwdng hop cho réng
céi tao chung cuv ci la trach nhiém ctda Nha nwéc, la cong
viéc dem lai loi ich cho cac doanh nghiép, phan 16n cac ho
dan chwa thién chi hop tac véi chinh quyén dia phwong va
chd dau tw dé clng chia sé loi ich trong qua trinh trién khai
thwe hién.

Nhitng khé khan, vuéng méc trong cdng tac ra soat,
kiém dinh chét lwong va lap ké hoach: Sé lwong chung cw
cii rat nhidu, tinh trang quan ly phtrc tap; mét s6 don vi cham
ban giao nha vé& Thanh phd dé quan ly, gay khé khan trong
viéc ra soat, théng ké xac dinh danh muc; nhiéu chung cw ci
khong con hd so tai liéu ky thuat lién quan, cac ho dan da tw

i Pt
Hinh 2. Nha G6A khu tap thé Thanh Céng xép hang
dac biét nguy hiém, don nguyén 1 va 2 bi sut lin,
tach ra lam do6i. Nguon Internet)

(Nguon Internet)

cai tao, coi n&i nén khé danh gia, kiém dinh chét lwgng cong
trinh; chwa quy dinh ré trach nhiém cta nha nwéc va chu s&
hiru chung cw ddi véi cong tac kiém dinh, con vudng méc
trong thanh quyét toan kinh phi kiém dinh; chua quy dinh ré
“chung cw bi hu hdng ndng, c6 nguy co’ sup d” va “chung cw
nguy hiém” gén v&i cap dd nguy hiém (A,B,C,D) nham lwong
héa khai niém, nién han dé xac dinh déi twong phai pha d&;
quy dinh phai kiém dinh toan bo cac chung cw ci trwéce khi
dwa vao Ké hoach cai tao, xay dwng lai la chwa phu hop; quy
dinh thwe hién theo nguyén tic toan khu ma khéng phan ki
dau tw 1a khdng kha thi; chwa quy dinh phan cip cho UBND
cap huyén tb chirc thuwe hién kiém dinh chung cw cii doc lap,
don 1é d& day nhanh tién do.

Bét cap trong qua trinh lwa chon nha dau tw: Chua co
quy dinh lwong hoéa ty 1& quyén cla nha nwéc trong viéc
tham gia lwa chon chd dau tw, chwa quy dinh cu thé trinh tw
thue hién Iwa chon ch dau tw. Khoan 3 Diéu 110 Luat Nha
& quy dinh chung cuw khéng thudc dién nguy hiém, hw héng
nang thi phai dwoc tat ca cac chd sé& hiru théng nhét pha d&
xay dwng lai; tuy nhién, thuc té khong thé dat dwoc sw ddng
thuan 100%, do vay khong thé trién khai thwc hién. Bén canh
d6, Nghi dinh 101/2015/NB-CP chuwa ¢é quy dinh v& cac hinh
thire tao 1ap quy nha tam cw trong qua trinh cai tao, xay dwng
lai chung cw cli; néu khéng cé phuong an bé tri quj nha tam
cw hop ly thi sé rat khé khan trong viéc van déng, thuyét
phuc cac hd dan ddng thuan dé thuc hién dy an.

UBND Thanh phéb da chi dao viéc t& chirc l1ap va phé
duyét cac dd an QH phan khu db thi tai cac quan ndi thanh va

I 1 ===t

Hinh 3. D&y nha cii khu tap thé Thanh Céngxudng
cap, oan minh ganh ti&r bé chuong cop da hoen ri.
(Ngu6n Internet)
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ndi dé lich stv, trong d6 déi véi khu vue chung cw cii co quy
dinh: gidm mat dé xay dwng, tdng tdng cao céng trinh, wu
tién bd sung hé théng ha tAng dé thi, ha tang ky thuat va cac
tién ich céng cong. Tuy nhién, viéc giao cho nhiéu cha dau tw
tw lap quy hoach va lap dw an chu yéu |4 thiét 1ap quy hoach
kién tric cho tirng nha don 1&, manh man, dan dén s thiéu
ddng bd, khong théng nhat véi QH-KT ciia khu vire, thiéu lién
két gitra cac dy an, khéng dam bao yéu cau vé déng bd ha
tang ky thuat, ha tAng xa hoi va phan b dan cw. Bén canh
do, trong pham vi nghién ctru 1ap QH cac khu chung cw ci,
c6 mot sb tru s& co quan, doanh nghiép va nha & thap tang
riéng 1é da dwoc cap Gidy chirng nhan quyén s dung dét.
Nhwng chwa nhan dwoc sy ddng thuan cla cac td chirc, ca
nhan nay vé phuong an quy hoach, phwong an bbi thudng,
hé tro’ va tai dinh cw do chwa c6 quy dinh cu thé.

Cac chinh sach phap luat trudc day chwa quy dinh cu thé
hé sb bdi thwong ti da cho phép dé thu hoi dat giai phéng
mat bang cho cac bén thda thuan - nén hau hét cac chi s&
hiru c&n hd chung cw thwdng yéu cau hé sb bdi thudng tai
dinh cw tai chd qua I6n (k = 2-2,5) d&n dén khong thé théng
nhat dwoc véi nha dau tw, lam cham tién d6 thwe hién dy an.
Nghi dinh 101/2015/ND-CP chua c6 quy dinh cu thé hé sb
bdi thwéng tai dinh cw tai ché di vai dién tich nha st dung
chung, cac nha & riéng 18, cac hd dan tai tAng 1; chuwa quy

Hinh 4.Chung cu cii 51 Huynh Thic Khang, Ha Noi
nhiéu nha coi néi gay nguy hiém. (Nguén Internet)

Hinh 6. Toa nha The Golden Armor dugc xay trén
nén dat nha B6 Giang Vo trong chucng trinh cai
tao, xay méi chung cu cii ciia TP. Ha No§i. (Nguon
Internet)

dinh bbi thuwdng, tai dinh cw déi véi cac cong trinh tru s&
doanh nghiép, té chirc, cong trinh thudc s& hiru nha nuwéc,
cac dy an cai tao, xay dwng lai chung cw cii theo hinh thirc
quy gom céac chung cw doc lap, don Ié.

4. Cac quy dinh mé&i nham giai quyét khé khan, vieéng
méc

Nghi dinh 69/2021/NB-CP (thay thé nghi dinh 101/2015/
ND-CP) dwgc Chinh phd ban hanh ngay 15/07/2021, da co
ban thao g& nhitng khé khan, vwéng méc, tao dong lwc co
ché dé trién khai cé hiéu qua cong tac cai tao, xay dung
lai hé théng chung cw cii. Nghi dinh 101/2015/ND-CP khong
quy dinh co quan cé thdm quyén phai xac dinh chi tiéu quy
mé dan sb khi lap QH khu vic chung cw thudc dién cai tao,
xay dwng lai; néi dung nay da dwoc quy dinh tai Nghi dinh
69/2021/ND-CP dé kip thoi thao g& vwdng mac. Giai phap
quy gom mét sb chung cw trén cing dia ban cip xa, cap
huyén dé tai dinh cw cho chi s& hiru, ngudi st dung nha
chung cw, gan véi cai tao, chinh trang dé thi khi lap, phé
duyét QH vira tao dwoc sy ddng thuan cla ngwdi dan vira
phu hop véi thue tién.

Mot diém dang chu y trong Nghi dinh 69/2021/ND-CP 1a
quy dinh lwa chon chd dau tw dw an cai tao, xay dwng lai
chung cw phai dwoc t6i thidu 51% téng s chi s& hiru déng

Hinh 5. Phia ngoai don nguyén 1 chung cu' 51
Huynh Thic Khang da bi sap. (Nguon Internet)

Hinh 7. Chung cu 30A Ly Thudng Kiét 1a mot dién
hinh cuta viéc tai thiét chung cu cii tré thanh mot toa
nha khang trang, hién dai. (Ngu6n Internet)
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y phu hop véi nguyén téc phap luat. Bén canh dé nguyén tac
xay dwng, thuc hién phwong an bdi thuwdng, hd tro, tai dinh
cw, bé tri chd & tam thdi phu hop véi nhu cau, nguyén vong,
han ché téi da tac dong bét loi dén mdi trwong sbng cla
nguwdi st dung chung cw[1], trong d6 quy dinh can ct diéu
kién cu thé ctia dw an tai tirng khu vire, UBND cép tinh quyét
dinh hé sbé bdi thwong (k) ttr 1-2 1an dién tich c&n ho ci. Péi
v&i chii sé& hivru tang 1 ¢é dién tich nha dé kinh doanh va dy
an co bé tri mot phan dién tich dé kinh doanh thwong mai,
dich vu theo QH dworc duyét thi ngoai viéc dwoc bdi thuwdng
theo quy dinh, néu ¢ nhu cau con dwoc mua hodc thué mot
phan dién tich san thwong mai, dich vu dé kinh doanh. Nghj
dinh 69/2021/ND-CP ciing xac dinh UBND c4p tinh c6 trach
nhiém té chirc 1ap, thdm dinh va phé duyét QH chi tiét khu
vire ¢6 chung cw thudc dién cai tao, xay dwng lai (kinh phi tt
ngan sach dia phwong).

Trén co s& d6 ngay 18/12/2021, UBND Thanh phé da
phé duyét “Dé an cai tao, xay dwng lai chung cw cii trén dia
ban Thanh phb Ha N6i” tai Quyét dinh s 5289 dé trién khai
cac nhiém vu va gidi phap trong tdm, ddy nhanh tién dé trong
giai doan t&i. 02 nhiém vu quan trong nhat can thwc hién
duoc la téng ra soat, khao sat, kiém dinh chung cw cii va lap,
phé duyét QH chi tiét chung cw c.

Can tién hanh kiém dinh trwéc cac chung cw chuwa kiém
dinh thudc céc khu da kiém dinh dé dang, chia tién do thuc
hién thanh 04 dot, yéu cau xac dinh rd chung cw khdng bi hw
héng hodc da bj hu héng, phan dau hoan thanh trudc quy
111/2023. Déi véi viec lap va phé duyét QH chi tiét chung cw
cli, trong tam la K& hoach nghién ctru lap QH chi tiét ty &
1/500 caéi tao, xay dwng lai chung cw ci trén dia ban thanh
phé v&i cac ndi dung chi yéu sau:

- Dinh hwéng, gidi phap QH ddi véi 03 cap d6: khu chung
cw cii quy moé = 2ha (Iap d6 an QH chi tiét, ty 1& 1/500); nhém
chung cu cii quy mé < 2ha (Iap tbng mét bang); cac chung
cw cii doc lap, don 1& (1ap tdng mat béng + d& an quy gom
chung cw cii dé tai dinh cw tai chd trén dia ban cap xa, cap
huyén). Bdng thei xac dinh ré:

+ Pham vi, ranh gi¢i dy an cai tao xay dwng lai chung
cw, khu chung cw theo quy dinh tai Khoan 3 Diéu 4 Nghi dinh
69/2021/ND-CP.

+ Pham vi, ranh giéi cac 6 dat dw kién xay dwng quy
nha tam thoi (tam cw) hodc tai dinh cw tai ché tai cac quy déat
tréng, quy dat thuan loi (ndu co) co6 thé gidi phdng mét bang
dé thuc hién trusec.

+ Phwong an QH-KT d&m bao tinh kha thi va phu hop
véi thue té theo quy dinh tai Khoan 1, Khodn 4 Biéu 13 Nghi
dinh 69/2021/ND-CP.

+ Gidi phap QH hoac quy gom mét sb chung cw trén
cting dia ban cép x& hodc cap huyén 1am co s& dé xac dinh
thwe hién mot hodc nhiéu du an cai tao, xay dwng lai nham
dam béo hiéu qua kinh té, xa hdi, méi trwong va gan véi cai

tao, chinh trang dé thi theo quy dinh tai Khoan 4 Biéu 13 Nghi
dinh 69/2021/NB-CP. [3]

- Dy kién tién d6 hoan thanh lap, trinh duyét QH chi tiét,
tdng méat bang, d& an quy gom toan bd cac khu chung cuw,
chung cu trong Quy 1V/2023, chia lam 04 dot. Trong d6 dot
1 (dw kién hoan thanh trong quy 1V/2022) wu tién dbi véi 04
khu chung cw cii c6 nha nguy hiém cép D trén dia ban quan
Ba Dinh va ra soat 14 dy an dang trién khai d& don déc,
hoan chinh céng tac 1ap QH ddi véi dw an da diéu kién theo
quy dinh. 04 dot lap QH sé dwoc trién khai linh hoat, déng
thoi, ddng bd (co thé xem xét diéu chinh danh muc trong
tirng giai doan, ddm bao tinh kha thi, phu hop thuc té; wu
tién trién khai trwéc di véi chung cw cii cé diéu kién thuan
loi, kha thi va c6 dé& xuét dw an cia UBND cép huyén, nha
dau tw, cac chi s& hivu nhdm déy nhanh tién d6)[2]

- V& don vi thwe hién, UBND Thanh phé giao: S& QH-
KT, Vién Quy hoach xay dwng Ha Noi, UBND cAp huyén va
cac Ban quan ly dw an ctia Thanh phé, s&, nganh, cac nha
dau tw (da dwoc giao chi dau tw) 1& don vi cha tri phdi hop
nghién ctru, 1ap QH chi tiét, tdng mat bang cac khu chung cw
cli va d& an quy gom tai dinh cw cac chung cw cli doc Iap trén
dia ban pham vi cAp x&, huyén. S& QH-KT Ia co quan chd tri,
t6 chirc thdm dinh, trinh UBND Thanh phé phé duyét nhiém
vu va db an QH chi tiét ty 1& 1/500 (d6i v&i khu vire ¢6 quy mod
> 2ha); chap thuan tébng mét bang va phwong an kién trac
cbng trinh (d4i v&i khu vire c6 quy md <2ha).

5. Két luan

Nghi dinh 69/2021/ND-CP va DPé an 5289 da thé hién rd
quyét tdm cta Nha nwéc va Thanh phd Ha Noi trong cong
cudc tai thiét chung cw cii. Nhirng quy dinh m&i da giai quyét
phan I&n nhitng khé khan bét cap trong qua trinh thuc hién
trwdc day - véi viéc xay dwng dwoc ké hoach ddng bo, hoan
chinh t&r khau ra soat, kiém dinh chét lwong cong trinh; 1ap
QH chi tiét; quy trinh lwa chon cac nha dau tw; phwong an
bdi thwong hé tro' tai dinh cw théa dang véi loi ich cla cac
bén, dén viéc tao lap qu§ nha & tam thdi cho cac chi sé hivu.
Do 13 tién d& dé thao g& nhirng vuéng mac, han ché trong
cai tao, xay dwng lai chung cw cii, gilip cho d& an 5289 cé
tinh hién thwc, hiéu qua va kha thi cao hon./.
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Thuc trang bat cap trong phuong phap dinh gia dat
tai Viét Nam hién nay

The situation of implementation in land valuation methods in vietham today

Tom tat

Trai qua 20 nam hinh thanh va phat trién,
nghé dinh gia ¢ nudc ta dén nay con non tré so
véi nhiéu nudc trén thé gidi. Mac du ching ta
<6 lgi thé vé viéc cap nhat cac kién thic, kinh
nghiém quéc té trong nghiép vu dinh gia. Tuy
nhién, hién nay cac vin dé nhu phuong phap
dinh gia hay cach tiép can ctia chiing ta van c6
nhiéu van dé can bé sung, diéu chinh cho phu
hgp véi su phat trién chung ciia nganh nghé.
Cung véi d6 1a su thiéu thdng nhat trong viéc
huéng dan cac phuong phap dinh gia dat trong
cacvan ban quy pham phap luat cta Viét Nam.
Xudt phat tir thuc tién trén, bai bao chira cac
diém chua théa dang trong méi phuang phap
va la o s6 tham van viéc diéu chinh phuong
phap dinh gia dat cho phu hop tai Viét Nam.
Tir khaa: Dinh gid; dinh gid ddt; nghé dinh gid;
phuang phdp dinh gid; phuong phdp dinh gid dat

Abstract

After 20 years of establishment and development,
the valuation profession in our country is still young
compared to many countries in the world, although

we have the advantage of updating international
knowledge and experience in valuation. However,
at present, basic issues such as valuation methods
or our approach still have many issues that need to
be supplemented and adjusted to suit the general
development of the industry. Along with that is
the lack of consistency in guiding land valuation
methods in the legal documents of Vietnam. Based
on this fact, the paper points out the unsatisfactory
points in each method and serves as a basis for
consulting to adjust the land valuation method in
Vietnam.
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Vuong Thi Anh Ngoc

1. Dat van dé

Trong suét 20 ndm qua, cuing v&i su phat trién cua thi trwong bat dong san
Viét Nam, nghé dinh gia ciing hinh thanh, phat trién va dwoc Nha nwéc quan
tam. Nhirng ndm qua, cac co’ quan quan ly nha nwéc da xay dwng va ban hanh
hé théng cac van ban quy pham phap luat phuc vu cho cdng tac dinh gia hay
thdm dinh gia (dwoc goi chung 1a dinh gia - valuation) nhu: Luat DAt dai, Luat
Gia, Luat Kinh doanh bat dong san. Cac van ban duéi luat, hwéng dan thuc
hién nhw: Théng tw 36/2014/TT-BTNMT ban hanh ngay 30/6/2014 quy dinh
chi tiét v& phwong phap dinh gia dat, Thong tw 126/2015/TT- BTC Ban hanh
ngay 20/8/2015 vé viéc ban hanh tiéu chuan thdm dinh gia Viét Nam s6 8, 9, 10.
Théng tw 145/2016/TT-BTC ban hanh ngay 6/10/2016 v& ban hanh tiéu chudn
thdm dinh gia Viét Nam sb 11. Cac van ban phap quy trén da quy dinh cac cach
tlep can (approaches) ciing nhw cac phwong phap (methods) dinh gia dat cu
thé va co cac phu luc hwéng dan kém theo gilp ngudi str dung cé co' sé trong
viéc thuwc hién.

Tuy nhién, nghé dinh gia dat & nwdc ta méi bt dau phat trién tir nhivng
nam 2002 (ttr khi Phap Lénh Gia dwoc ban hanh). Do vay, cac quy dinh vé dinh
gia dat hién nay, dic biét vé& cac cach tiép can trong viéc wéc lwong gia dat co
nhidu b4t cap tlr co s& Iy luan, dén tinh chi quan trong qua trinh wéc lwong va
tinh cap nhat con nhidu han ché. Biéu nay dan dén cac hé luy la: cac td chirc
dinh gia dAt sé cé nhiéu rdi ro phap ly, d&c biét khi dinh gia d&t phuc vu cho cac
muc dich ban d4u gia, bdi thwong, gidi phdng mét bang. Nha nuwéc ¢ kha nang
th4t thu do viéc wéc lwong gia d4t c6 chénh léch cao so voi gia tri thi truo’ng co
quan quan ly Nha nwéc cé thé Iung ting dwa ra cac két luan vé gla dat khi glao
déat hay thworng xuyén xay ra khiéu kién, tranh chép lién quan dén cac quyén
loi ttr dat dai.

Vi vay, bai bdo nay dwa ra nhirng lap luan va phan tich v& nhitng bat cap
trong cac quy dinh vé cach tiép can va phwong phap dinh gia dat tai Viéet Nam
hién nay. T @6, chi ra cac diém chwa thao dang trong méi phwong phap va la
co s& tham van viéc didu chinh phwong phap dinh gia dat cho phu hop tai Viét
Nam.

2. Thwe trang gia dat hién nay

M6t trong nhitng nguyén téc dinh gia dat l1a phai “phu hop véi gia dat phd
bién trén thj trwong” (Piém c, Khoan 1, Didu 112, Luat dat dai 2013) nhwng
trén thuwe té thwe hién thi hau nhw lai thoat ly khdi gia ca thi trwdng. Trén thuc
t& khung gia dat ctia Nha nudc chi bang khodng 20%-30% khung gia dét thj
trwdng. Twong tw nhw thé, khung gia dat ctia cap tinh ciing chi béng tir 30 dén
60% gia déat thi trwong tai dia phwong. [1]

Vi du, nhw Quyét dinh s 96 quy dinh vé gia cac loai dat trén dia ban thanh
phé (tir 1/1/2014 dén ngay 31/12/2019) ciia UBND thanh phé Ha Noi, gia dét &
thudc dia ban quan trung tdm giai doan 2015 - 2019 dwoc quy dinh thudc top
cao, nhiéu tuyén phé cé gia dat & vwot nguwéng 100 trieu ddng/m? Nhw tuyén
phd Hang Pao, Hang Ngang, Lé Thai Té c6 gia dat niém yét cao nhat véi mic
cu thé 162 triéu ddng/m?. Thuc té, gia dat giao dich & cac con phé nay trén thi
trwdng ludn cao hon rat nhiéu, phd bién 500 - 800 triéu ddng/m?, c6 noi 1én dén
1ty ddng/m?. [1]

Quy dinh hién hanh dwa ra 5 phwong phap xac dinh gia dat nhuwng lai khong
b&t budc ap dung phwong phap nao. Cac phwong phap xac dinh gia dat do Nha
nwéc quy dinh c6 nhing bat cap, mau thuan. Phuong phép xac dinh gia dat dé
thu tién st dung dat chwa phu hop véi thue t&, nhiéu noéi dung khéng ré rang,
viéc thue hién con nhiéu vuwdng mac, dan dén tinh trang xac dinh gia dét tai cac
dia phuong cé sai sot, gay that thoat cho ngan sach hang ngan ty ddng. Méat
khac, do chua c6 hwéng dan vé phuwong phap, ky thuat dinh gia dat hang loat,
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céac thadm dinh vién, dinh gia vién gap kho khan khi tw van xay
dung bang gia dat do céac tinh, thanh phd quy dinh.

Vi du nhw dbi v&i cac dw an thi cht dau tw thweng chon
phwong &n ndo c6 loi nhét, truc loi dwoc nhidu nhat. Chang
han phwong phap xac dinh gia dat theo thang dw dwoc &p
dung phé bién nhat hién nay phu thudc 2 yéu t6 la doanh
thu phat trién bat déng san va chi phi phat trién. Ca 2 yéu tb
nay déu xay dwng trén phwong an gia dinh tai san, so sanh
chon mau thiéu chinh x&c; thdi gian xay dwng gia, giao dat
va chi phi suét dau tw, chi phi d&n bu khac nhau. Cach xac
dinh nay phu thudc nhiéu vao y chi chii quan ctia ngui tinh
toan da tac dong, lam thay déi gia dat dinh gia, gay that thu
ngan sach.

3. Bat cép tir cach tiép can va cach tinh gia dat trong
mot so phwong phap dinh gia dat (land valuation
methods)

3.1. Bét cép tir cach tiép can céc phuong phap dinh gia dét

Hién nay, theo céac van ban phap quy cua Viét Nam quy
dinh vé cac phwong phap dinh gia dat coé:

- Nghi dinh 44/2014/ND-CP va Théng tw 36/2014/TT-
BTNMT dinh gia dat dai cé 5 ph’u’o’r]g phap la: so :sénh, chiét
tre, thu nhap, thang dw va hé sé diéu chinh gia dat. [2,3]

- Thong tw 126/2015/TT-BTC va Théng tw 145/2016/TT-
BTC ciing quy dinh 5 phwong phap dinh gia dat 1a: so sanh,
chiét trlr, vén hoa truc tiép, dong tién chiét khau va thang
dw. [4,5]

Tiép can thi Phwong phap so sanh gia ban
trwdng (Sales Compairision Method)/
(Market Approach) | Phuong phap so sanh (Comparable

method)

Phuwong phap chiét trir (Market
Extraction Method)

Phwong phap chi phi thay thé
(Replacement Cost Method)/
Phwong phap chi phi tai tao
(Reproduction Cost Method)

Phwong phap phan bd (Allocation
Method)

Phuwong phéap phan du clia dat
(Land Residual Method)

Phwong phap vbn héa tién thué dat
(Ground Rent Capitalization Method)
Phwong phap dong tién chiét khau
(Discounted Cash Flow (DCF)
Method)

Phuwong phap phat trién chia nhd
(Subdivision Development Method)

Tiép can chi phi
(Cost Approach)

Tiép can thu nhap

(Income
Approach)

Qua do6, c6 mét thue trang do la cac van ban clia chung
ta chuwa chi rd cac cach tiép can huwéng dén cac phwong
phap cu thé, didu d6 sé gay khé khan khi xac dinh ban chét,
co s& ly luan clha cac phwong phap. Ngoai ra, khi dwa ra
cac phwong phap ciing chwa cé sy nhat quan: Thong tw
36/2014/TT-BTNMT c6 thém mét phwong phap dinh gia dat
la hé s6 diéu chinh gia dat; trong Théng tw 145/2016/TT-BTC
c6 2 phwong phap la vén hoa trwc tiép va dong tién chiét
kh&u — ban chét thi 2 phwong phap nay chi tiét héa phwong
phép thu nhap. Diéu nay sé& gay kho khan cho nguoi lam
cobng tac dinh gia dat khi ho xac dinh va lwa chon phuwong
phap dinh gia phu hop.

Thuye té hién nay, theo Tiéu chuan dinh gia quéc t& 2017
(International valuation standards 2017 — IVS 2017) va cac
tai liéu khac thi tai cac nwdc cé nghiép vu dinh gia phat trién
nhw M§, Nga, Anh, Canada dinh gia dat dai phuc vu cho nhu
cau thi trwdng dwa trén 3 cach tiép can: tiép can thi trwong
(Market Approach), tiép can chi phi (Cost approach) va tiép
can thu nhap (Income approach). Trong mdi cach tiép can sé
c6 cac phwong phap riéng, cu thé nhw sau: [6,7,8]

Viéc chia lam 3 cach tiép can danh cho tirng phuwong
phap cé ly luan chat ché hon, dinh gia vién phan biét ré cach
tiép can theo huwéng nao la so sanh, chi phi hay thu nhap. Va
hon nira, trong quy dinh ctia chau Au, My, Bac My, Nga...
déu bat budc dinh gia vién van dung ca 3 cach tiép can khi
dinh gia 16 g4t theo yéu cau cla khach hang, diéu nay sé
lam cho két qua wéc lwong sé chinh xéac hon va ciing khéng
bi bdi rdi trong qua trinh wéc lwong vi da cé sy phan biét rd
rang trong tlrng cach tiép can. V&i cac van ban phap luat
ctia Viét Nam thi ching ta chua chi ra ré cac cach tiép can
dén cac phuwong phap cu thé, diéu nay gay ra nhirng khé
khan cho dinh gia vién khi ap dung cac phwong phap dinh
gia dét. Vi du nhu: phwong phap thang dw thi dwoc cho réng
l& phwong phap dwoc két hop tir nhidu cach tiép can nhw
tiép can thi trwong, tiép can thu nhap; hay phuong phéap hé
sb didu chinh gia dét thi trong luat cling khéng chi ra dwoc
hwéng tiép can cha phwong phap nay. Vi vay, Viét Nam nén
dwa ra cac quan diém tiép can rd rang, la tién dé cho co sé&
ly ludn cGa méi phwong phap. Ngoai ra, ciing nén bd sung
va m& rong thém cac phwong phap khac tham khao t cac
nwéc phat trién va quéc té nhdm da dang hoéa cac sv lva
chon cho cac dinh gia vién.

3.2. Bét cép trong céch tinh gié dét cia mot sé phuong
phép dinh gia dat hién nay

a. B4t cap trong phuong phap hé sé diéu chinh gia dat

Hién nay, t6n tai 2 loai gia d4t do Nha nuwdc quy dinh va
gia thi trwdng. Trong dd, gia dat do Nha nwéc quy dinh chi
bang 30-40% so v&i thi trweng. Tinh trang trén da phat sinh
kha nhiéu rac rdi, tiéu cwc trong dén bu, giai tda, thuwc hién
nghfa vu tai chinh va ciing la mét thach thire dbi véi cac thdm
dinh vién khi thu thap, xt ly thong tin, khi xac dinh hé sb K dé
tw van gia cho co quan quan ly nha nuéc. Cu thé nhuw sau:

Theo Nghi dinh 44/2014/NP — CP quy dinh vé gia dat va
Théng tw 36/2014/TT-BTNMT quy dinh chi tiét cac phwong
phap dinh gia dat thi chi nhac dén cac phwong phap dinh
gia dat ma khong noi dén cac huéng tiép can, didu nay gay
ra nhitng bat cap t co sé& ly luan cho dén phwong phap
dinh gia dat thiéu co s& ly luan; cling gay ra nhitng chénh
léch I&n dbi voi két qua dinh gia. Déc biét khi giai thich dén
phwong phéap hé sb diéu chinh gia dat, chwa dwa ra dwoc
co s& ly luan ré rang, ciing nhw thiéu cac vi du minh hoa ré
nét hon cho phwong phap. Ngoai ra thi phwong phap nay
cling khéng dwoc Bo Tai chinh dwa ra trong cac van ban cua
B khi quy dinh vé& cac phuong phap dinh gia bat dong san:;
khéng cé trong van dung tai cac qudc gia phat trién. Phwong
phép nay co co sé ly luan chwa ré rang bai vi, theo hwéng
dan trong Thong tw 36 gia dat cta 16 dat xac dinh bang gia
d4t trong bang gia dat nhan véi hé sé diéu chinh. [2,3]

Heé s6 dieu
chinh gia dat

Gia dat trong
bang gia dat

Gjé t(i cla thira
dat can dinh gia
Van dé & chd hé sb diéu chinh dwoc xac dinh bang gia

dét phd bién chia cho gia déat trong bang gia dat, mé phéng
phwong phap nay qua ham nhw sau:
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Gia dét
phd bién

Gia dat trong
bang gia dat

Heé s6 dieu
chinh gia dat

Trong cong thirc ndy mac dinh hidu rédng don gia binh
quan cua thira dat (vé trai cong thirc trén) chinh 1a don gia
d4t phd bién trén thi trwong (thudc vé phai cong thirc dwdi).
V6 hinh chung cai ma chung ta can tim bén vé trai da c6 sén
trén vé phai. V& ndi ham chung 1& mét chi don gidn ching
ta goi chuing béng 2 cach goi khac nhau. Xét vé cong thirc
khoéng sai, nhung xét v& mét thuyc tién khong tim kiém dai
lwong khi ching ta da co san (truc tiép) trong 161 giai.

Vi vay, rd rang la khi ap dung phwong phap nay trong
thuc tién s& gay kho khan cho dinh gia vién khi xac dinh hé
s6 k.

b. B4t cap trong phwong phap thu nhap

. Diéu 5, clia Théng tw 36/2014/TT BTNMT c6 quy dinh
vé cong thirc wée tinh gia tri cta thra dat can dinh gia. Mo
phdéng qua céng thirc sau:[3]

Thu nhap rong binh quéan
Gia trj cla thira mot nam
dat can dinh gia

" Lai suét tidn gui tiét kiem
binh quan mét nam

Trén cuing ham sb cac dai lwong phai cé mbi quan hé
(twong quan) ch&t ché véi nhau. Tuy nhién, ham sé wéc
lwong gia tri thira dat trinh bay trén chung ta khong ré mdi
quan hé gitra thu nhap rong binh quan cta thira dat véi lai
suat tiét kiem binh quan ctia ngan hang. Cé chéng méi quan
hé véi 1ai suét tiét kiém binh quan chinh Ia tién Iai (loi tic)
tién giri tiét kiém ngan hang trong ndm dé va tt nhién gia tri
ben vé phai khéng phal la gla tri thira @At ma phai 1a gia tri
vén gbc cua khoan tlen gui tiét kiem trong nam. Noi khac di
gitra ttr s6 va mau sbé clia ham phai c6 mébi quan hé tryc tiép
(nguyén nhan — hé qua) v&i nhau.

Vi du minh hoa cho van d& nay nhuw sau: Néu ta gii tiét
kiém s6 tién 1 ty dong thoi han 1 nam véi 14i suat: 8%/ nam.
C6 nghia rang |&i hay loi tirc tir viéc gl tién trén sau 1 ndm
la 80 triéu ddng (1000 trieu ddng x 0,08 = 80 triéu ddng).
V& ban chét 80 trieu ddng chinh la tién 1ai dwoc tao ra trong
twong lai tir viec gwi tiét kiem 1 ty ddng trong 1 nam véi
15i suat 8%/ndm. Néu lai suat 1a 9% hay 7%/nam thi tién lai
twong (rng sé la 90 hay 70 triéu ddng. Mdi quan hé gitra tién
I4i, 13i suét va von gbc cd méi quan hé chat ché véi nhau. Mo
phoéng cong thire tinh trwdng hop trén:

Laihayloitic — _ ey 06c x  Lai suét tiét kiem
tien gwri tiét kiém
Tir do ta thay: gia tri thira dét phai woc tinh tir thu nhap
cua thira dat do trong nam va ty suat von hoa cla thira dat
trong cuing ky. M6 phéng cong thire woc lvong gia dat la:

Thu nhap rong

Gia tri cia binh quan mét nam
thira datcan = ——
dinh gia Ty suat von hoéa

clia thira dét trong cuing ky

Ban chat cla ty suat vén hoa tir d4t (mau sd) la chi sb do
lwdrng cac rii ro cé thé co trong ky nham tao ra thu nhap trén
tlr s6. Néu rti ro cang it thi thu nhap twong xirng it va ngwoc
lai, khi rdi ro cao thi phan bu rai ro tao ra thu nhap phai cao.
Néu ta dem thu nhap rong cuia thiva dat chia cho phan bu “rdi

ro” tlr viéc guvi tién tiét kiem, déng nghia véi viéc thu nhap
tao ra tir dAt va tién 1ai guri tiét kiém c6 rii ro ngang nhau la
bat hop ly.

Tw cac phan tich trén, phwong phéap thu nhap con bét
cap & viéc quy dinh ty suat vén hoa (Lai suét tién gl tiét
kiém binh quan mét nam). Quy dinh nay chi phu hop khi ap
dung dé xac dinh gia cac loai dat ndng nghiép (viéc san xuét
néng nghiép mang tinh chat mua vu, dic diém vé san pham
mang tinh thiét yéu cta do&i sdng nén it gap rdi ro - c6 gap
rdi ro cling dé& khac phuc). Tuy nhién, khi ap dung ty suét vén
héa dé xac dinh gia dat dbi voi cac loai dat phi ndng nghiép
thi chwa phu hop (viéc kinh doanh cac loai hinh san pham,
dich vu c6 dac diém canh tranh cao, nhanh 16i thoi vé mét ky
thuat, ddng thoi chi phi vé vén Ién nén gap rdi ro cao - khi
gé&p rai do kho khéc phuc).

Phwong phéap wéc tinh gia tri thira dat thong qua 14i suét
tiét kiém ngan hang c6 trong cac quy dinh ctia ching ta va
trudc day tai mot sé nwdc trong khdi xa hoi chii nghta ci.
Phwong phap nay ra ddi trong béi canh kinh t& ké& hoach héa
tap trung, thi treerng dat dai hau nhw khong phat trién. Ngay
nay kinh t& nwéc ta chuyén ddi sang kinh té thj trwong, thi
trwong bat dong san ndi chung, thi trwdrng dat dai néi riéng
da c6 nhirng bwéc phat trién manh mé do vay, viéc ap dung
tw duy ¢ khdéng con phu hop.

Qua phan tich trén, ta thay tai thdi diém hién tai, cach
thirc wéc lwong cac gia tri badng phwong phap thu nhap da
khong con phil hop niva. Vay nén, phwong phap nay cé thé
didu chinh lai cach wéc lwong theo quan didm hién dai va
phu hop véi thong 1é qudc té.

c. Bt cap trong phwong phap thang dw

Tai khoan 4, Diéu 6, Thong tw sé 36/2014/TT-BTNMT
ngay 30/06/2014 c6 quy dinh ty suét chiét khau 1a I4i suat
cho vay trung han binh quan tai thoi diém dinh gia dat cta
loai tién vay VND clia cac ngan hang thwong mai nha nuwéc
trén dia ban cp tinh dé thuwc hién dw an dau tw phat trién bat
dong san. VAn dé dat ra la ty 1& chiét khu cé y nghia nhw thé
ndo trong viéc xac dinh gia dat.[3]

Theo quan diém tai chinh: Ty suét chiét khau la chi phi
st dung vén. Mét sé diéu chinh cé thé dwoc thuc hién véi ty
suat chiét khau la can tinh toan dén cac rdi ro lién quan dén
sw khong chac chén (hay rdi ro hé thdng).

Theo quan diém dau tw: Ty suét chiét khdu duoc ding
dé tinh ty suat hoan vén ndi bo (IRR), gia tri hién tai thuan
(NPV). Ty suét chiét khau c6 vai trd trong viéc quy déi cac
gia tri tién & twong lai vé hién tai, sau khi tinh toan dén i
suét, lam phat.

V&i nhirng dinh nghia néu trén, khi ap dung trong xac
dinh gia dét, ty suét chiét khdu duoc dung dé xac dinh gia tri
hién tai cua dong tién (quy dong tién vé& hién tai) va c6 tinh
dén cac yéu tb ri ro.

Tuy nhién, v&i quy dinh tai Théng tw sb 36/2014/TT-
BTNMT, cling mét thdi diém xac dinh gia dat, ty & chiét khdu
clia cac du an la nhw nhau (vi dy, tai thdi diém hién nay, ty 1&
chiét khau khi xac dinh gia dat Ia 11%). Trong khi d6, m6i dw
an c6 nhirtng dac diém riéng va nén dwoc ap dung & cac ty
suét chiét khdu khac nhau (it nhat 14 vé& ngudn gbc hinh thanh
1&n khu dat ciia dy an do).

Vi du: Céc dy an do chi dau tw thda thuan, bdi thwong
véi cac td chire, hd gia dinh, ca nhan: cht dau tw sé gap rai
ro nhiéu hon trong qua trinh thuwe hién dy an (vira gap rai do
trong qua trinh bdi thwéng, gidi phdng mat bang, vira gap rai
do trong qua trinh kinh doanh) va do d0, ty suét chiét khau
phai cao hon. Cac dw an 1a dat cong do nha nwédc quan ly
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ho&c do nha nuéc (rng vén tir ngan sach dé bdi thwong, giai
phéng mat bang tao nén quy dat sé it ri do hon, do khi trién
khai cac dw an loai nay, chd ddu tw it gap rdi do hon (cht dau
tw khéng gép rdi ro trong qua trinh bdi thwong, gidi phéng
mat bang ma chi gap rii do trong qué trinh kinh doanh), va
do d6, ty sut chiét khau phai thap hon.

Day chinh 1a nguyén nhan dan dén viéc, khi xac dinh gia
dat dé l1am co s& xac dinh gia khéi diém déu gia quyén st
dung dét déi véi dat cong thi gia dau gia thanh cong hau hét
déu cao hon kha nhiéu so v6&i gia dat xac dinh ban dau.

Xét vé mat ky thuat tai chinh, ty suét chiét khdu cé thé
dwoc md phdng theo céng thirc sau:

Ty suét chiétkhdu = 1V Suatsinh Phu phirdi
lgii rdi ro ro

Ty suét chiét khdu khéng vwot qua 14i suét cho vay trung
han binh quan tai thdi diém dinh gia dat cda loai tién vay
VND cua cac ngan hang thwong mai nha nwéce trén dia ban
cap tinh @& thwc hién dw an dau tw phat trién bat déng san.
V6i dat cong do nha nuéec trye tiép quan ly, dat do nha nwéc
&ng vbn ngan sach dé thwe hién viéc bdi thudng, gidi phong
mat bang, ty suat chiét khau phai dwoc tinh thdp hon so véi
ty suat suét chiét khiu clia cac dw an do chi dau tw ty thda
thuan bdi thuwdng, gidi phdng méat béng clia cac t6 chire kinh
t&, ho gia dinh, ca nhan. Diéu nay ddng nghia khi xac dinh
gia dat theo phwong phap thang dw, ty suét chiét khdu déi
véi dw an do chd dau tw tw thda thuan, bdi thuwdng phai cao
hon so véi dw an 1a dat do nha nwédc quan ly.

Vay nén, hién nay day la phwong phap dwoc cac chu
dau tw lwa chon nhiéu nhéat, vi day 1a phwong an cé lgi nhét.
Phuwong phap xac dinh gia dat theo thang dw phu thubc 2
yéu 16 12 doanh thu phat trién bat dong san va chi phi phat
trién. Ca 2 yéu té nay déu xay dwng trén phwong an gia dinh
tai san, so sanh chon mau thiéu chinh xac; thoi gian xay
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Loi ich va rti ro déi véi nganh ké toan - kiém toan

trong thoi dai so

Benefits and risks for the accounting—auditing industry in the digital age

Tom tat

Cudc Cach mang cong nghiép lan thit 4 sé mang
dén su thay ddi co ban trén hau hét caclinh
vuic, nganh nghé, trong d6 c6 nganh ké toan -
ki€m toan. N6 gitip cho cdng viéc ké toan kiém
toan khdng bi gidi han béi khoang cach dia ly,
diéu d6 c6 nghia la ké toan kiém toan vién tai
Viét Nam c6 thé thuc hién cdng viéc ké toan
kiém toan & bat ky quéc gia nao trén toan thé
gidi va ngugc lai (néu ca nhan, t6 chiic thuic
hién cong viéc ké toan kiém toan dé dap iing
da cac diéu kién). Bai viét trao ddi vé nhiing lgi
ich va rdii ro ma cudc Cach mang cong nghiép
4,0 mang dén cho linh vuc ké toan - kiém toan,
dong théi dua ra mét s6 khuyén nghi nham tan
dung dugc nhiing lgi ich va han ché rai ro.

Tir khéa: Cdch mang cong nghiép 4.0, ké'todn vién,
kiém todn vién, loi ich, rdi ro

Abstract

The 4th Industrial Revolution has brought about
fundamental changes in most fields and professions,
including the accounting-auditing industry. It

helps the accounting-auditing work is not limited
by geographical distance, i.e. accountants and
auditors in Vietnam can perform the accounting-
auditing work in any country in the world and

vice versa (if the individuals or organizations
performing the accounting-auditing work meet all
the conditions). The paper discusses the benefits
and risks that the Industrial Revolution 4.0 brings to
the field of accounting - auditing, and makes some
recommendations to take advantage of the benefits
and limit the risks.

Key words: The 4th Industrial Revolution, accountant,
auditor, benefits, risks
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1. Dat van dé

Cudc Cach mang cong nghiép 4.0 la cudc cach mang vé san xuét thong
minh, dwa trén viéc s dung internet két ndi van vat d& chuyén héa toan bo thé
gi¢i thwe thanh thé gi¢i sb. Cudc cach mang nay tac dong manh mé va toan
dién dén kinh t&, x& hoi, méi trwdng trén toan thé gi¢i va tac dong dén tat ca cac
nganh, cac linh vuc véi téc dd cong nghé ddt pha chwa tirng cé trong lich str,
trong d6 co ca linh vyc ké toan, kiém toan. Viét Nam dang hdi nhép sau réng
vao nén kinh té thé gidi, tt nhién s& khong ndm ngoai cudc cach mang mang
tinh toan cau nay.

Trong mdt cudc diéu tra clia Dai hoc Oxford tién hanh tr ndm 2013 va méi
duwoc cong bd vé nhirng nganh nghé cé nguy co bj robot thay thé nhat, két qua
cho thdy 97,6% cong viéc cla ké toan sé bj tin hoc hoéa trong twong lai gan,
trong khi nghé kiém toan vién chiém 95,3% cong viéc sé bj tw dong héa thay thé.

Theo Gido sw Klaus Schwab, ngudi sang lap kiém Cha tich Dién dan Kinh
t& Thé qidi, ddng thdi 1a ngudi da ra mat cudn sach “Cudc cach mang Céng
nghiép lan th 4” nhan dinh: “Nhing thay d6i nay sé sau s&c dén mirc chwa bao
gi® trong lich st lai c6 moét thdi diém con ngwdi ding trwdc cung ldc nhidu co
hoi Ian rdi ro nhw thé.”

2. Lo ich d6i vé&i nganh ké toan - kiém toan trong cuéc Cach mang céng
nghiép 4.0

Vé mét tdng thé, viéc tiép can thanh twu cach mang san xut méi sé tao ra
coéng cu dac luc gilp cac nwéc tham gia hiéu qua chubi gia tri toan cau. Giai
doan khéi phat ctia cudc Cach mang céng nghiép 4.0 sé tao ra cau tric maoi
cho nén kinh té&, d6 1a dwa trén (ng dung céng nghé cao, mang lwéi internet
két ndi van vat, tri tué nhan tao, robot thdng minh, céng nghé blockchain, dién
toan dam may...

Nganh ké toan - kiém toan c6 déng gop tich cwc trong viéc dwa ra cac théng
tin tai chinh minh bach, kip thi cho cac nha dau tw. Hoat déng dich vu ké toan,
kiém toan khong chi hé tro doanh nghiép (DN) tao Iap thong tin kinh té tai chinh
theo quy dinh cta luat phap, gop phan téng trwéng kinh t& ma quan trong hon la
tang cwong tinh cong khai, minh bach ctia thong tin tai chinh va lam lanh manh
héa nén tai chinh quéc gia...

e Cach mang cong nghiép 4.0 sé anh huéng kha Ién dén chu trinh va phwong
phap ké toan, kiém toan. Cudc Cach mang cong nghiép 4.0 dwa trén nén
tang cdng nghé sé, tich hop cac cong nghé théng minh dé téi wu héa quy
trinh nghiép vu, quy trinh x& ly, cung cép théng tin cho bd phan ké toan va
kiém toan.

Cudc Cach mang cong nghiép 4.0 sé thay déi co ban phuong thirc thwc
hién cac coéng viéc ké toan va kiém toan hién nay béng viéc ap dung chirng tir
dién ttr, bang cac phan mém téng hop, x& ly dir liéu, ghi sd ké toan ciing nhw
cho phép thwe hién cac phwong thire kiém toan trong maéi trwéng tin hoc hoa.
Ké& toan vién sé& khong con mét qua nhiéu cdng strc trong viéc phan loai chirng
ttr, x& ly tirng nghiép vu kinh té riéng 18, ghi cac loai s ké& toan ma van d& quan
trong hon 1a can phai quan tam dén viéc trinh bay béo céo tai chinh theo chuén
murc...

e Su hé trg manh mé clia cong nghé gitip nganh ké toan, kiém toan st dung
ngudn luc ctia minh hiéu qua hon, tiét kiém thoi gian, nhan lwc, tiép can gan
hon véi hé théng ké toan, kiém toan quéc té.

Déi v&i nganh nghé ké toan - kidm toan, Cach mang cong nghiép 4.0 sé
mang lai cho cac ké toan vién, kiém toan vién va co quan kiém toan co diéu
kién lam viéc thuan lgi hon. Chéng han, théng qua viéc sr dung céc trang thiét
bi, cac chwong trinh, cong nghé sé hién dai, kiém toan vién co thé thu thap cac
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thong tin ma trwdc day ho khé thu thap dwoc; Co thé chiét
xuét di¥ liéu tlr nhirng kho di¥ liéu khdng 16, phuc vu cho tat
ca céac loai quyét dinh, cac cAp lanh dao, tat ca cac loai tram
kiém soat thong tin ra quyét dinh va tat ca nhitng ngudi co
loi ich lién quan; Nang cao d6 tin cay va hop ly clia viéc bao
céo théng qua viéc tw kiém soat hodc cac hé théng tw kiém...

e Trwdc yéu cau cta cudc Cach mang coéng nghiép 4.0
sé thuc ddy co quan quan ly, doanh nghiép trong linh
vuc ké toan, kiém toan phai dau tw va ng dung cong
nghé manh mé. Hién nay, hé théng cong nghé thong tin
(CNTT) dwoc (ng dung sau, rong vao hau hét cac hoat
dong nghiép vu tai chinh, tré thanh mach mau khéng thé
thiéu trong quan ly diéu hanh ngan sach nha nwéc; Quan
ly thu - chi ngan sach nha nwéc; Thanh toan dién t&r va
quan ly trai phiéu chinh pha; Trién khai thué dién te, hai
quan dién tt, co ché mét ctra; Quan ly no cong, gia,
quan ly tai san cong... Pay |a diéu kién thuan loi cho
kiém toan vién c6 thé khai thac ngudn di liéu, théng tin
mot cach nhanh chéng, hiéu qua.

e Cudc Cach mang cbéng nghiép 4.0 véi mang internet
gitip cdng viéc ké toan — kiém toan khong bi gi¢i han béi
khoang cach dia ly. K& toan — kiém toan vién tai mét quéc
gia c6 thé thuc hién cong viéc ké toan — kiém toan & bét
ctv d&t nwdc ndo khac trén toan thé gidi, néu ca nhan, t6
chtvc thwe hién cdng viéc ké toan — kiém toan doé dap trng
da diéu kién lam ké toan — kiém toan.

3. Rui ro d6i v&i nganh ké toan — kiém toan trong cudc
Cach mang coéng nghiép 4.0

M6t diéu quan trong trong ky nguyén sé d6 1a hé théng
thong tin tai chinh dwoc két néi trén toan cau. Sw két néi nay
do céng nghé va do internet mang lai, né6 mang t&i nhidu co
hoi dau tw, nhiéu ngudn théng tin tai chinh mang tinh toan
cau nhwng cling tiém an nhiéu rdi ro trong hé théng tai chinh.

e RUi ro méat théng tin, div liéu théng qua viéc két nbi
internet. Thong tin, két qua kiém toan cé thé bi ro ri tiv
viéc guvi thw dién tir t&i don vi dwoc kiém toan hodc cac
t6 chirc, ca nhan bén ngoai, trao ddi qua mang dung
chung. Cac ddi twong x&u cé thé loi dung cac théng tin,
két qua kiém toan chwa chinh thirc dé thuc hién cac muc
dich pha hoai, gay hoang mang dw luan, &nh hwéng xau
dén hinh anh cla co quan kiém toan. Trong khi do, chét
lwong ha tAng cong nghé théng tin trén toan nganh ké
toan, kiém toan nhin chung van chwa dap ¢ng duoc yéu
cau dat ra, d&c biét vé van dé bao mat an ninh mang.

e Trong cudc Cach mang 4.0, sw canh tranh khong chi dién
ra gilra cac cong ty dang cung cép dich vu ké toan - kiém
toan truyen thdng, ma con véi ca cac doanh nghiép phi
truyén théng va cac doanh nghiép cong nghé. Tham chi,
da c6 mot sb canh bao rdng maét khi cong nghé blockchain
dwoc trng dung rong rai trong linh vwe tai chinh, sé tao
ra nguy co thu hep dich vu kiém toan truyén théng. Thuc
t& cho thay, hién nay, cac cong ty cong nghé trén thé gidi
nhw Google va Alibaba ciing da cung c&p cac dich vu tw
vén tai chinh va tw van thué...

o K& toan — kiém toan vién nwéc ngoai dugc chap nhan
hanh nghé & moét qudc gia nao do déu cé thé thwc hién
cbng viéc ké toan — kiém toan clia doanh nghiép, té chirc
tai quéc gia d6. Didu nay tao ra ca co hdi va thach thirc,
cho nhirng ai hanh nghé ké toan — kiém toan.

e Vi tri tué nhan tao, cac chuyén gia kinh t& du bao, nhiéu
nganh nghé cé nguy co sé& bién méat vi xu hudng tw dong
héa. Tri tué nhan tao c6 thé thay thé nhirng cong viéc thi
cbng cla ké toan — kiém toan nhu thu thap, xt ly, tinh

toan sb liéu .....Tri tué nhan tao du khéng thay thé dwoc
con ngwdi nhwng né dang lam thay déi méi trwéng, hoan
canh lam viéc cla ké toan — kiém toan. Ké toan bao gébm
céac giai doan nhw thu thap, x& ly, phan tich va cung cép
thong tin. T4t c& cac giai doan nay déu cé thé dwoc may
méc thay thé. Lac nay, ké toan lai phai la ngudi hiéu vé
cobng nghé, str dung cong nghé cho cong viéc ctia minh.

4. Mot sb dé xuét, kién nghi dé Viét Nam c6 thé tan
dung lgi ich va han ché rai ro d6i véi nganh ké toan -
kiém toan trong th&i ky Cach mang céng nghiép 4.0

Nham tan dung co hdi va vuwot qua thach thie tw cuég
Cach mang coéng nghiép 4.0, trong thoi gian tdi, Iinh vire ké
toan, kiém toan Viét Nam can chu trong mét so van dé sau:

Vé phia co quan quan ly:

- Nhan thirc r6 nhirng dnh hwdng cta cong nghé 4.0 dén
[inh vuwc ké toan, kiém toan dé cé nhirng quyét sach hop ly
cho sw phat trién cGa nganh.

- Cudc Cach mang cong nghiép 4.0 doi héi co' quan quan
ly phai chuén bi co' s& ha tAng céng nghé thong tin tét hon
nira dé theo kip sw phat trién ctia cong nghé.

- Can nghién cru va van dung mét cach hiéu qua, phu
hop cac phuong phéap ké toan, kiém toan, k& ca phuwong
phap co ban va phwong phap ky thuat trong bdi canh tac
dong clia cudc Cach mang cdng nghiép 4.0. Dac biét la cac
phwong phap thu thap, danh gia bdng chirng kiém toan, cac
phwong phép phan tich k§ thuat trong bdi canh nghé ké toan
st dung chirng ttr dién t&r, cong nghé blockchain, dién toan
dam may...

- Can t6 chirc cac khda nang cao trinh dd dé& cac ké toan,
kiém toan vién kip thoi ndm bét va thich nghi véi nhitng trng
dung céng nghé thong tin, vo&i phucmg tien kiém toan hién
dai, dap (ng yéu cau ngay cang cao clia cdng Viéc.

- Chu trong ddm bao an toan trong cong tac quan ly an
ninh mang. Cudc Cach mang céng nghiép 4.0 da day cao
mirc do chia sé thong tin, tr dé tao ra mot nhu cau rat 16n
v& an ninh mang. Cac co quan quan ly vé k& toan, kiém
toan can dac biét quan tam dén viéc xay dung trung tam duw
phong di liéu; Nang cAp hé thdng an ninh, bdo mat & murc
cao, nhiéu tang, nhleu I&6p, dam bado viec mé rong pham vi
hoat déng dwoc O on dinh, an toan, mang lai hiéu qua lau dai..

- Can tiép tuc day manh hop tac qudc t&, nghién ctru va
ap dung cac chudn muc ké toan - kiém toan quéc té hién
dang dwoc cac quéc gia trén thé gidi st dung, qua d6 hoc
hai, trao déi kinh nghiém chuan bj &ng phé véi cudc Cach
mang coéng nghiép 4.0.

Vé phia céc co s& dao tao dai hoc

Kién thtrc, hiéu biét, trinh d6 (rng dung CNTT cla cac
kiém toan vién, can bo, cong chirc van con nhiéu han ché,
chwa dbng déu. Trong khi dd, cong tac dao tao hién méi chi
la truyén thu kién thére nén, co ban theo nganh nghé chuyén
mon cla tirng kiém toan vién, ké toan vién ma chwa dao tao
chuyén sau, da nganh, nhat |a déi véi nhirng kién thirc mang
tinh dac thu céng nghé va tri tué nhan tao. Vi vay:

- Cac chwong trinh, ndéi dung cling nhw phwong phap
dao tao clr nhan ké toan - kiém toan tai trwdng dai hoc phai
c6 sy ddi méi rat can ban. Cac co s& dao tao can nghién
ctvu, phan tich ddc diém cta cudc cach mang nay dé tir d6
d& xuét, kién nghi ddi ma&i trén tat ca cac mat, dic biét 1a doi
m&i phwong phap dao tao. Can tiép tuc nang cao ddi méi
chét lwgng gido trinh va&i cac kién thire ¢é gén véi xu hwéng
phat trién clia cudc Cach mang cong nghiép 4.0.

(xem tiép trang 104)

86 TAP CHi KHOA HOC KIEN TRUC & XAY DUNG



Nghién ctiu xay dung va trién khai hé théng phan mém
thi trac nghiém mén Tin hoc dai cuong
cho Khoa Céng nghé théng tin trudng Dai hoc Kién triic Ha Noi

Research, build and deploy software system for the multiple-choice exam in General Informatics
for Faculty of Information Technology, Hanoi Architectural University

Tom tat

Bai bao trinh bay vé viéc nghién citu, xay dung va
trién khai hé théng phan mém thi trdc nghiém danh
cho mon Tin hoc dai cueng, dugc ap dung tai Khoa
(6ng nghé théng tin, trudng Dai hoc Kién Tric Ha Noi.
Muc tiéu ctia nghién ctiu la gitip giam stic lao dong va
t6i wu héa qua trinh td chiic va cham thi trac nghiém
théng qua viéc iing dung cong nghé thong tin. Bang
viéc ap dung hé théng nay, viéc luu trit va quan ly bai
thi trd nén hiéu qua hon, tranh tinh trang mat mat
théng tin. Dong thei, viéc s6 hoa qua trinh cham thi
gitip tiét kiém thai gian va tao ra méi truéng thi céng
béng may tinh, dong hanh ciing xu huéng phat trién
cta gido duc hién dai.Nhé vao nhiing cai tién nay, qua
trinh t3 chiic va cham thi tai Khoa C6ng nghé théng tin
€6 thé duogc tdi uu héa hon.

Tir khéa: hé thong, phdn mém, thi trdc nghiém, tin hoc dai
cuang, s6'hod phdn mém thi trdc nghiém

Abstract

The paper presents research on the development and
implementation of a software system for multiple-choice
testing in the General Computer Science subject, applied
at the Faculty of Information Technology, Hanoi University
of Architecture. The research aims to support, organize,
and facilitate the grading of tests, reducing labor-intensive
tasks and digitizing the examination process. This IT-based
solution not only addresses the aforementioned issues but
also handles the storage of paper-based exams, mitigating
the risk of loss and providing high efficiency. Furthermore,
integrating IT into the examination process opens up new
avenues for optimizing the organization of tests within the IT
department. Through these advancements, the testing and
grading processes at the Faculty of Information Technology
can be significantly streamlined and enhanced.

Key words: system, software, multiple choice exam, general
informatic, digitization of multiple-choice exam software
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Dat van dé

Hién nay, téng s sinh vién trén toan Trwdng vao khoang 10.000 sinh
vién. Vao méi nhip hoc tap Tin hoc dai cwong trién khai dong loat trén
toan Trwong bén canh cac mén chuyén mén trong nhirng nam qua da
cho thay ré sw cb géng rat dang ké clia ddi ngii giang vién Khoa Céng
nghé théng tin, du gap rat nhiéu cac khoé khan vat va trong khau cham thi
bao gébm 2 phan: Ly thuyét( trdc nghiém trén gidy) va Thwc hanh (kiém
tra k§ nang). D& chdm hoan thién 1 bai thi clia sinh vién ké trén, trung
binh 1 gido vién phai tdn 3-9 phut. Nhan thay bai toan dé ra can nang cao
chét lwong thi trdc nghiém (tinh khach quan, d6 khac biét va d6 khé trung
binh), cling nhw gitp gidm strc lao dong, tiét kiém thoi gian cho doi ngid
giang vién, khoa Céng nghé thong tin d& xuat nghién ctru dé xay dung va
trién khai mot hé thédng phdn mém hé tro' td chirc va cham thi trdc nghiém
cho mén Tin hoc dai cwong. Khéng chi gidi quyét dwoc nhitng van dé néu
trén, dwa cong nghé théng tin vao té chirc va cham thi con gitip xt Iy cac
vén dé lién quan lwu trik bai thi bang gidy t& van ban, tranh that lac, dem
lai hiéu qua cao va mé ra mot hwéng méi dé téi wu hoa cong tac té chire
thi tai Khoa Céng nghé théng tin noéi chung. Mé&t khac, thanh cong trién
khai d& tai c6 thé (ng dung cho cac mén hoc khac 1a mét diém cé tinh ké
thira rat cao trong Céng nghé théng tin.

Muc tiéu nghién ctvu clia dé tai 1a xay dwng dwoc mot hé théng phan
mém thi trdc nghiém cho mén Tin hoc dai cuwong cho Khoa CNTT trudng
Dai hoc Kién Tric Ha Noi. Bao gém c¢é thr nhat 1a hé thdng quan ly danh
cho admin quan tri hé théng véi cac chirc ndng quan ly ludng sinh dé&,
quan ly d& thi, sinh d& ngau nhién, nhap bd ngan hang cau héi lén hé
thdng, quan tri cac tdc nhan va chivc nang lwu tri bai thi ciing nhw chire
nang kiém tra dap an cho bai thi trac nghiém tw déng, dwa trén cac dap an
da dwoc cung c&p sén. Thi hai 1a mét giao dién thi danh cho ngwoi dung,
cu thé 1 sinh vién sé& tham gia thi trén giao dién ké trén.

V& co ché xay dung dé thi: d& tai tap trung vao xay dwng 2 ludng sinh
d& va quan ly dé thi. Bé thi dwoc chia thanh 2 loai: dé thi dwoc dua 1én
s&n va dé thi dwoc hé théng sinh tw déng. Dbi véi ludng dé thi dwoc chi
dinh cu thé cac cau héi: admin co thé upload 1 dé thi theo dinh dang 1&n
va va dé thi sé duwoc dwa vao thi truc tiép. Con ddi vai ludng dé thi dwoc
hé théng tao tw déng: Hé théng cau héi luc nay duoc chia lam 6 modules
(ho&c 3 module ly thuyét), trong 1 module sé& phan khéi lwgng cau hoi
thanh cac cap do (1-2-3) theo do kho. Tir day sé cé 2 lwa chon cho ngudi
ra dé: tao 1 d& cho cu thé sé lwgng X sinh vién tham gia thi, ho&c tao dé&
ng&u nhién cho tirng thi sinh tham gia thi.

V& quan ly trang thai hé théng té chirc thi trdc nghiém: hé théng cé
2 trang thai, trang thai th& nhat khi nguoi td chire thi dé& hé théng & trang
thai mé thi gidng vién va sinh vién maéi cé thé truy cap vao dwoc. Con
trong nhitng khodng thdi gian khong td chirc thi, néu khong dwoc cip
phép béi Admin, ca gidng vién va sinh vién déu khong thé truy cap duwoc
vao hé thdng, tranh cac sw cb phat sinh khéng dang co trwéc gid thi.

Sinh vién tham gia thi trén hé thdng sé dwoc cap tai khoan (quy wéc
mac dinh tai khoan/ account la ma sinh vién). Sau khi dang nhap thanh
cbng, sinh vién chon loai bai thi twong rng. Khi nay hé théng sé st dung
nhirng bod dé thi dwoc lwa chon sén hodc sinh @ thi theo ludng (tuy bién
theo quy dinh clia ngudi té chire thi) ma hién thi d& twong tng cho sinh
vién 1&n man hinh.Sinh vién thao tac 4n chon dap an dung cho cac cau
héi (khong dwoc dé tréng cau tra |oi- hodc khéng chon). Sinh vién sau khi
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KHOA HOC & CONG NGHE

hoan thanh bai thi, &n nut ndp bai g’é thwe hién thao tac nop
bai. Bai thi s& dwoc day lén hé thong dé lwu trir, giang vién
c6 thé thwc hién cac thao tac cham bai (hé théng da c6 chirc
nang kiém tra dap an).

Kha nang tuy bién cho cac mén hoc khac: hoan toan cé
thé ap dung cho cac mén hoc khac néu dap (ng dwoc viéc
td ghtvc b6 ngan hang cau day du cac kién thirc bao quat hoc
phan va c6 phan rd d6 kho, dé khac biét.

Két qua nghién ctru

Phan tich xay dwng hé théng huwéng chirc nang:

Usecase toan hé thdng

M6 ta:

Nguwoi dung: la cac sinh vién. Tac nhan nay cé chirc nang
d&ng nhap, thi trwc tuyén, xem diém, quan Iy théng tin ca
nhan sinh vién.

Admin: 1& gidng vién- ngudi quan tri hé théng. Tac nhan
nay co6 chirc nang dang nhap, quan ly thong tin sinh vién,
quan ly cac Iép hoc / 16p thi, quan ly cdc mén hoc, quan ly
cac module nhé trong mén hoc, quan ly cap do/ d6 khé cla
cau hdi trong tivng module, quan ly cau hinh dé& thi, quan ly
va td chre thi, quan ly cac trang ca nhan.

Hinh 2.1. Use Case toan bo hé thong

Dudi day tac gia mo ta mot sb cac usecase chinh trong
hé thong, ngoai cac usecase trén tac gia co dién giai chi tiét
trong bao cao toan van.

Usecase thi tric tuyén

UseCase Thi Treee Tuydn
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Hinh 2.2. Use Case thi truc tuyén

Tém tét: Day 1a trwdng hop st dung sinh vién thwe hién
bai thi cia minh.

Tac nhan: Sinh vién

Lién quan: Use Case nay phai st dung Use Case Dang
nhap SV - Ludng s kién:

+ Ludng sw kién chinh:

Hoc sinh chon chirc nang lam bai thi mén thi hién tai.

Hé thdng hién thi thong tin d& thi mén thi hién tai cia hoc
sinh.

Hoc sinh chon cac cau tra I&i trong dé thi.

Két thuc Use Case khi hoc sinh chon ndp bai hodc hét
thoi gian lam bai.

+ Ludng ré nhanh:

Hién tai khdng c6 mon thi nao cho hoc sinh.

Hé théng hién thi théng bao khéng cé mén thi.

Két thuc Use Case.

Usecase quan ly module
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Hinh 2.5. Use Case quan ly module

Tém tét: Day la trwong hop st dung admin thuwe hién xem
va thay ddi module mén hoc.

Tac nhan: Admin

Lién quan: Use Case nay phai st dung Use Case Dang
nhap Admin - Ludng sv kién:

+ Ludng sw kién chinh:

Admin chon chirc nang QL module mén hoc.

Hé théng hién thi théng tin: ma module mén hoc, tén mén
hoc, mo6 td module moén hoc, moén hoc.

Admin chon cac chirc nang thém, stra, xéa module mén
hoc.

Hé thdng hién thj giao dién thém, stra hodc xac nhan xéa
module mdn hoc hay khdng.

Admin nhap théng tin module mén hoc can thém, can
stra hoac xac nhan xdéa module mon hoc.

Hé thdng tiép nhan théng tin kiém tra tinh hop lé.

Két thuc Use Case khi hé théng bao cao thanh cong.

+ Ludng ré nhanh:

Hi&n thj thong tin module mén hoc can thém hodc stra
khong chinh xac

Hé théng hién thi théng bao 16i. Két thic Use Case.

Usecase quan ly cAp d6 cau hdi

LneCane QL Chp B Chu Hid
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Hinh 2.6. Use Case quan ly cap do cau hoi

Tém tét: Pay 1a trwdng hop st dung admin thwe hién
xem va thay dbi cap do cau héi.

Tac nhan: Admin

Lién quan: Use Case nay phai si* dung Use Case bBang
nhap Admin - Ludng sy kién:

+ Ludng s kién chinh:

Admin chon chtrc néng QL c&p d6 cau hoi.

Hé thong hién thi thong tin: ma cép do, tén cap do, s6
ther tw cap do.

Admin chon cac chirc ndng thém, sira, xéa cép do.

) Hé théng hién thi giao dién thém, stra hodc xac nhan xéa

cap dé cau héi hay khéng.

Admin nhép thong tin cdp d6 cau hdi can thém, can sira
hodc xac nhan xoéa cap do cau haéi.

Hé thdng tiép nhan thong tin kiém tra tinh hop 8.

Két thuc Use Case khi hé théng bao céo thanh cong.

+ Ludng ré nhanh:

Hién thi théng tin di liéu cp dd cau héi khong chinh xac.

Hé thdng hién thi thong bao 16i.

Két thuc Use Case.

Usecase quan ly 1&p hoc
UseCase QU lop hoo
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- Tom tat: bay la trwong hop st dung admin thyc hién
xem va thay déi I&p hoc.

- Tac nhan: Admin

- Lién quan: Use Case nay phai s&r dung Use Case Bang
nhap Admin - Ludng sw kién:

+ Ludng s kién chinh:

1. Admin chon chirc nang 16p hoc

2. Hé théng hién thi thong tin: ma I6p hoc, tén 16p hoc,
mo ta 1&p hoc

3. Admin chon céac chirc nang thém, stra, xéa I&p hoc

4. Hé théng hién thi giao dién thém, stra hodc xac nhan
x06a l&p hoc hay khéng.

5. Admin nhap théng tin hodc xac nhan

6. Hé thdng tiép nhan théng tin kiém tra tinh hop 1&

7. Két thic Use Case khi hé théng bo cdo thanh cong
+ Ludng ré nhanh:

1. Hién tai thong tin I&p hoc khéng chinh xac

2. Hé théng hién thj thong bao 16i.

3. Két thic Use Case

Usecase Quan Ly Mén Hoc

UneCann QL Mt ot

QL mn hge T  Siw b e
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- Tom tat: bay la trwong hop st dung admin thyc hién
xem va thay déi mén hoc.

- Tac nhan: Admin

- Lién quan: Use Case nay phai s dung Use Case Dang
nhap Admin - Ludng sy kién:

+ Ludng s kién chinh:

1. Admin chon chirc nang QL mén hoc

2. Hé théng hién thi thong tin: ma mén hoc, t&n mén hoc,
mo ta mon

3. Admin chon céac chirc nang thém, stra, xéa mén hoc

4. Hé théng hién thi giao dién thém, stra hodc xac nhan
x6a mdn hoc hay khéng.

5. Admin nhap théng tin mén hoc can thém, stra hodc xac
nhan xéa mén hoc

6. Hé thdng tiép nhan thong tin kiém tra tinh hop 1&

7. Két thic Use Case khi hé théng béo co thanh cong

+ Ludng ré nhanh:

1. Hién thi théng tin mén hoc khéng chinh xac

2. Hé théng hién thi thongbao 16i

3. Két thuc Use Case
3. Xay dwng giao dién va cac chirc ning trong hé théng
phan mém

Dudi day tac gia mo ta mot sb cac giao dién chinh trong
hé thong, ngoai cac giao dién ké trén tac gia co dién giai chi
tiet trong bdo céo toan van. D& xay dwng dwoc hoan thién
hé thong nhw phia dwdi tac gia da st dung cac cong nghé
nhw sau:

Vé giao dién: xay dwng giao dién quan tri va giao dién
thi cta sinh vién bang ngén ngl* HTML/CSS, JavaScript.
jQuery.

V& phan back-end: tac gid st dung ngén ngi 1ap trinh
PHP va Laravel Framework.

V& xt ly div liéu tac gia cé st dung MySQL va Ajax call
API.

Giao dién admin

AN MHAP VLD HE THOMD

Hinh 3.1. Giao dién dang nhap
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Hinh 3.2. Giao dién Danh muc

Hinh 3.6. Giao dién Danh sach cap do cau hoi
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Hinh 3.3. Giao dién Danh sach Iép hoc

Hinh 3.7. Giao dién Danh sach cau hinh dé thi
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Hinh 3.4. Giao dién Danh sach sinh vién

Hinh 3.8. Giao dién Danh sach té chirc thi

Két luan

Tac gia da nghién ctru va tim hiéu néu ra s can thiét ctia
dé tai xay dwng hé théng thi trdc nghiém cho mén hoc Tin hoc
dai cwvong clia Khoa Cong nghé thong tin. Sau dé thong qua
qua trinh nghién clru tac gia da danh gia cach thire, tim ra wu
va nhuoc diém va tir do dé ra gidi phap trién khai ¢ng dung.
Mat khac, tac gia ciing da tim hiéu cac mé hinh hoa va téi wu
hod, Iwa chon giai phap t6t nhat. Cudi ciing hién thyc hoa va
trién khai thanh céng thir nghién hé théng thi trdc nghiém cho
mén hoc Tin hoc dai cwong, va ¢ géng ké thiva phat trién
cho cac hoc phan khac./.

Hinh 3.5. Giao dién Danh sach mon thi

Tai liéu tham khao
1. Tai liéu phan tich va thiét ké hé thong thong tin - Tran Pinh
Qué
2. Laravel Framework Documentation - https://laravel.com/
docs/8.x

3. PHP Documentation - https://www.php.net
4. MySQL Documentation - https://dev.mysql.com/doc/
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Co'sé& ly luan va thuic tién cho viéc ap dung

phuong phap so do6 héa kién thiic trong giang day
va hoc tap hoc phan triét hoc Mac - Lénin

tai truong Pai hoc Kién triic Ha Noi

Theoretical and practical basic for the application of the knowledge mapping methods in teaching
and studying the course of Marxist - Leninist philosophy at Hanoi Architectural University

Tom tat

Nhu cau ddi méi phuang phap giang day luén la nhu
cau can thiét ddi véi hoat dong gidng day va hoc tap.
Bai viét tap trung lam rd mét sé khia canh Iy luén va
thuc tién cho viéc ap dung phuong phap se dd héa kién
thiic trong hoc tap va giang day hoc phan Triét hoc

Mac - Lénin. Vé Iy ludn, bai viét chi ra co sé phuong
phap so dé hoa trong giang day va hoc tap nhu: Vai tro
ctia s¢ d6 hoa ddi voi tu duy, vai tro clia so dé héa trong
véi gido duc (goc dd ngudi giang vién va sinh vién), Bai
viét ciing chi ra mét s6 dac th ctia viéc ap dung trong
thuc tién phuong phap nay tai Trudng Dai hoc Kién
trac Ha Néi. Dong thai bai viét ciing chi ra dugc y nghia
trong viéc ap dung phuong phap so dé héa tai Truong
Dai hoc Kién Tric Ha Néi.

Tir khéa: So d6 hda, triét hoc Mdc — Lénin, gidng day va hoc tdp

Abstract

The need to innovate teaching methods is always a necessary
need for teaching and training activities. This paper focuses
on clarifying some theoretical and practical aspects of

the application of the method of knowledge mapping in
teaching and studying the Marxist—Leninist philosophy
course. In terms of theory, the paper points out the basis of
the diagramming method in teaching and learning such as
the role of diagramming in thinking in education (from the
teacher and students’s perspective). Some features of the
practical application of this method at Hanoi University of
Architecture can also be pointed out. The paper concurrently
shows the meaning of applying the diagramming method in
teaching at Hanoi University of Architecture.

Key words: Mapping, Marxist-Leninist philosophy, teaching
and studying

TS. Nguyén Huy Cinh

Bo mon: LL Mac-Lénin — Lich sir Dang

Khoa Ly ludn Chinh tri

DT: 0912460177, Email: canhhn@hau.edu.vn
ThS. Bui Dirc Kién

B¢ mon LL Mac-Lénin — Lich stk Dang

Khoa Ly ludn Chinh tri

SDT: 0917601518; Email: kienbd@hau.edu.vn

Ngay nhan bai: 14/4/2022
Ngay sira bai: 24/5/2022
Ngay duyét dang: 21/7/2023

Nguyén Huy Canh, Bui Duic Kién

Mé& dau

Cac moén Ly luan chinh tri néi chung, Triét hoc Mac-Lénin néi riéng
dwoc gidng day trong khung chuong trinh bét budc ctia hé dao tao gido
duc dai hoc & Viét Nam bai tAm quan trong clia né déi véi viéc phat trién
con nguwdi toan dién, gop phan nang cao chét lwgng ngudn nhan luc, dap
(rng yéu cau ctia sw nghiép ddi mé&i cling nhw gitip sinh vién cé lap trudng
tw twéng kién dinh, ban Iinh chinh trj virng vang trong qua trinh hoc tap
va lao dong sau nay.

Phat huy tinh than lién tuc ddi méi phwong phap gidng day, viéc
nghién ctru tim toi cac phwong phap gidng day va hoc tap phu hop véi
dac thu dao tao clha Trwong Dai hoc Kién Truc Ha Nai, giup cho sinh vién
¢6 cai nhin tich cwc, bao quat hon vé hé théng “triét hoc” clia chd nghia
Méc-Lénin 1a didu vo cuing can thiét. Trong khudn khd bai viét, nhém tac
gia tap trung lam ré mét sb khia canh ly luén va the tién cho viéc ap dung
phwong phap so dd héa kién thirc trong hoc tap va gidng day hoc phan
Triét hoc Mac — Lénin. Bdng thoi chi ra mét sb dac thi cla viéc ap dung
trong thuc tién phwong phap nay tai Trudng Pai hoc Kién trac Ha Noi.

1. Co s& ly luan cta phwong phap so dé héa trong giang day va
hoc tap

So db hoa 1a phuong phap khoa hoc st dung so dd d& miéu ta sw
vat, hoat dong, sw kién, tri thire, v.v, gitp ban than cling nhw nguwdi khac
c6 thé hinh dung cac méi lién hé gitra cac yéu t6, noi dung ciu thanh sw
vat cling nhw cAu tric logic trong quy trinh trién khai hoat dong. Theo dd,
so dd hoa dién dat théng qua ngdn ngir so' dd véi cac ky hiéu khac nhau
nhw hinh vé lwoc db, dd thi, bang biéu, so dd khéi, so dd xich — chu trinh,
so dd phan nhanh canh cay, v.v. Méi loai déi twong co6 thé dwoc mé hinh
héa bang mét loai so dd dic trwng d& phan anh thudc tinh ban chét cla
déi twong dé.

Hinh thire trinh bay so' d ciing ¢ nhiéu loai nhw so dd dang théng,
dang nhanh, dang lu¢i, dang bang biéu, mé hinh héa,... Tly vao muc
dich st dung, ching ta cé nhiéu loai so' dd khac nhau. Mét sé dang so
dd tiéu bidu cé thé ké dén nhuw: so dd clu tric thé hién cac thanh phan;
so dd qua trinh thé hién vi tri cac thanh phan, cac yéu té va cac mébi quan
hé ctia chuing trong qua trinh van dong; so db tw duy; so' db dung dé tdng
hop va cling cb kién thirc; so dd kiém tra danh gia néng luc tiép thu, hidu
biét ctia ngudi hoc;...

Nhw vay, st dung so' dd dé mé ta sw vat, hoat déng gip ta hinh dung
mot cach cu thé cac mdi lién hé gitra cac yéu té cla sw vat, cAu trdc cla
mot qua trinh, gidp hoat ddng truyén tai thong tin dwoc dé dang, nhanh
chéng va hiéu qua hon, déc biét 1a trong hoat dong rén luyén tw duy, tiép
can muc tiéu day va hoc.

Vai tro ctia so db héa déi véi tw duy

So db hoa giup tdi wu cac hoat ddng bao gdm hoat déng, ki nang tw
duy. Viéc lap so db sé giup tw duy ching ta khai thac toan tién kj néng
tw duy cla v ndo thdng qua viéc phan loai cac khai niém va sap xép cac
théng tin theo mét trinh ty 16-gic. Khdng chi dirng lai & tri thirc dang chir,
ky hiéu,..., so dd héa khién tw duy co thé phéan loai cac khai niém theo
hinh anh trwc quan, tham chi ngay qué trinh 1ap so' d6 héa ciing la quéa
trinh khién tw duy dan dan Iwu lai nhivng kién thirc dang dwoc so dd hoa
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trong tri ndo con nguoi. Cé thé néi, so dd hda la mot phwong
phap khoa hoc, la cdng cu giup cho viéc nghién ctru, hoc tap
tré nén dé dang va hiéu qua hon.

Nghién clru chuyén sau vao chirc nang Iwu trir théng tin
du6i dang so d6 héa clia ndo b, trong cubn sach So db tw
duy, Tony Buzan xuét phat tlr cAu tric tw nhién ctia ndo bo
véi hon mét ngan ty no-ron, trong dé méi no-ron la mot té
bao ndo v&i hé thdng phirc tap va thu vi 1a cling ré nhanh
cay. Ong nhan xét: Khi mdi théng diép, suy nghi, hay ky trc
tai hién dan truyén qua té bao ndo, mét I8 trinh dién tlr héa
sinh sé& dwoc tao ra. Méi doan 16 trinh qua tirng t& bao nao
4y duwoc goi la mot “vét ky we™™. “TAt ca vét ky trc do, hay
con goi la So @b Tw duy, l& mét trong nhirng linh vic tha vi
nhét ctia khoa hoc nghién ciru vé& ndo bo”. Co thé noi, viéc
ng dwng so dd hda trong qua trinh tw duy sé tao ra cach
thirc goi mé kién thirc vo cung hiéu qua. So d6 tw duy la
phuwong thire 1an theo vét ky (e d& mé réng tw duy, khai
thac kha néng cla nao bd, dong thdi ting khd nang sang
tao, tim toi kién thirc méi trén nén tang nhirng kién thirc cii
dwoc ghi nho.

Vay, dé cé thé& ghi nhé mét cach hiéu qua gitp phat huy
dwoc ti da kha nang “lan theo vét ky trc” cac kién thirc can
dwoc xt ly dwdi dang so dd héa dé loai bo nhirng théng tin
thira khdng can thiét trong qua trinh goi nhé lai kién thie.

Vai trd clia so' d6 héa dbi véi tw duy mét 1an niva dwoc
Buzan nh&n manh khi &ng vién dan dén két qua nghién ctru
trong cong trinh khoa hoc dat gidi Nobel cla gido sw Roger
Sperry réng “phan tién héa nhat clia bd ndo 1a vé nao” va
kham pha ra cac ky nang tw duy trong moi linh vwc “phan
bb khép vé ndo”®. Theo d6, quan diém cho réng c6 nhirng
ca nhan st dung trdi ndo trai hodc ndo phai da vo tinh gidi
han kha nang phat trién tw duy cta ban than. Nhw vay, so
dd hoa tw duy bao gém tat ca cac linh viwe ngdn ngi, sb, suy
luan, nhip diéu, mau sic, hinh twong va nhan thirc vé khong
gian. Bé&n canh do, ching ta can lwu y rdng cac no-ron than
kinh ctia con nguwi ciing 1a moét dang “co bdp” can dwoc
rén luyén va cang dwoc mai dda thi ngay cang nhay bén,
hoat dong hiéu qua hon. Viéc thiét 1ap so dd héa thong tin,
kién thirc cling chinh [a mét cach luyén tap va nang cao kha
nang tw duy, méc du van phai nh&n manh rang, giai doan
d&u khong hé dé dang gi. Chinh vi vay, phwong phap so d6
héa c6 vai trd quan trong trong viéc huén luyén tw duy chiing
ta theo hwéng tich cyc va chl dong sang tao. D6 khéng phai
la k§ nd&ng cao xa ma don thuadn la mét k§ nang, phwong
thirc can dwoc 1am di 1am lai nhiéu 1an dé tao ra con dwéng
mon bang qua khu rirng théng tin trong n&o bé.

Tuy khéng thé phi nhan phuwong phap so dd hoa, déc
biét Ia so' dd tw duy rét can cho viéc kich thich strc séng tao
clia tw duy va nang cao trinh do nhan thirc cho con ngudi.
Nhuwng ching ta can lwvu y rang phwong phap so dd hoa
chi la cong cu, can dwoc lam di 1am lai nhiéu I1&n, tham chi
khong tranh khdi nhirng sai 1am va sé& cang khoé khan hon véi
nhirng ngudi mang trong minh nhiéu ngd nhan va dinh kién.
Chuing t6i hoan toan ddng tinh v&i nhan dinh ctia Tony Buzan
khi 6ng cho rang nhiéu nguoi “khéng biét 1a chi can kién
tri thir stee thi bd ndo sé& lam duwoc” va chi vi 1an dau hodc
mot vai lan thir strc khong thanh, ho nham twéng réng minh
khong c6 kha n&ng nao dé va d& mot k§ nang tw duy lui tan,
bd & mdt co hoi phat trién tw nhien®. Khi da dong néo day

(1) Tony Buzan (2008), So' dé twe duy, Nxb Tong hop Thanh phé Ho Chi Minh,
tr42

(2) Tony Buzan (2008), So' dé tw duy, Nxb Téng hop Thanh phé Hé Chi Minh,
tr46

(3) Xem: Tony Buzan (2008), So' dé tw duy, Nxb Téng hop Thanh phé H6 Chi
Minh, tr.97

da hai phan t&r va hinh, viéc can bang gitra hai kj nang nay
la cAn thiét va day |a co s& dé phat trién so dd tw duy, gitp
kich hoat kha n&ng lién két gitra tir nay véi tir khac, hinh anh
nay véi hinh anh khac va lwu d4u trong ky Gec.

Vai tro ctia so db héa trong gido duc

Trong gido duc, phwong phap so dd héa dugc st dung
nhiéu nhét trong quéa trinh day va hoc khi muén truyén tai
hoac tiép nhan mot khai niém, mét bai hoc, mét chuwong hoac
mét phan. So dd hoa dugc ap dung vao qué trinh day va hoc
gitp khac phuc nhwoc didm thiéu tinh tién twéng va nhén
manh trong cac bai giang viét theo 16i tudn tw truyén théng,
hd tro' qua trinh tiép nhan, lwu trik va phan tich théng tin cta
bd ndo nhanh va sau, tap trung vao tlr khda va trong tadm
van dé, déng thoi kich thich ndo sang tao. Phuong phap st
dung so dd trong day hoc la mét trong nhitng phwong phap
day hoc trwc quan bang cach tao ra mét t& chivc hinh khéi
phan anh cAu tric va 16-gic bén trong ctia mét khéi lwong
kién thirc theo cach khai quat, cu thé va trwc quan nhdm
gitip ngwdi hoc ndm virng ndi dung tdng quan co ban va phat
trién nang lwc nhan thirc ctia ban than.

Dé& str dung phuong phap so dd héa trong day hoc, truéc
tién cac kién thirc co ban can dwoc sép xép duéi dang so
dd. Khéi lwong kién thirc sé& quyét dinh ndi dung clia so do,
con hinh thirc clia so d6 phu thudc vao ngudi lap so do.
Nhw vay, ndi dung so dd co tinh khach quan, trong khi do,
hinh thirc thé hién clia so d6 s& mang tinh chl quan va khac
nhau & tirng ngwdi. Do dd, khéi lwong kién thire gidng nhau
nhwng sé& c6 nhiéu so dd khac nhau, thé hién cach tw duy
va sang tao clia mdi ca nhan. Bén canh dé, so db la nhirng
biéu twong trwc quan phan anh triru twong, khai quat cac
khai niém, pham tru va quy luat nén doi hdéi phai trung thanh
v&i khéi lwong kién thirc ma né mé ta, hinh thanh trén co s&
xac dinh cac yéu t6 ndi dung trong cac chwong, cac muc,
méi lien hé bién chirng gitra cac don vi kién thirc,... Ngoai
ra, v&i muc tiéu gitip ngudi hoc linh hai kién thire d& dang va
cht déng hon, so d6 c&n cé tinh thdm my, khuyén khich dau
&n ca nhan ctia ngudi hoc, khdng nén rap khudn theo mau.
Vai tro cta phuong phap so dé héa déi véi nguoi day:

Trwée hét, nd cung cip mot cong cu truyén tai théng tin,
tri thirc c6 tinh khai quat, triru twong va hé théng cao nhuwng
van cu thé, chi tiét, trwc quan sinh déng, cho phép phan anh
hai méat tinh va déng cta hién twong. Day la hinh thirc dién
dat t6i wu cac thong tin vé méi lién hé gitra cac thanh té trong
cu tric cling nhw méi quan hé gira cau tric véi chire ndng
cua cac s kién. Xét trén cach thirc xt ly va phan tich néi
dung, y twéng vé& mét khai niém, co ché hay qua trinh, ngén
nglr so d6, dac biét 1a so dd tw duy cé tinh wu viét, kich thich
dwoc sw chu dong va sang tao cla nguwdi hoc so véi cac
hinh thirc ngén ngty biéu dat khac.

Trong qua trinh day hoc, str dung bién phap so db hoéa
giup ngwoi day cha dong twong tac véi ngwoi hoc, cho phép
ngudi hoc trao ddi théng tin lai véi ngudi day. Day 1a tién dé
dé ngudi day ndm bat dwoc tinh hinh hoc tap, tir d6 kip thoi
hé tro' va diéu chinh hoat déng day hoc phui hop véi ndng luc
tw duy va trinh d6 nhan thirc ciia nguwdi hoc.

DPbi v6i ngudi hoc: Phuong phap so dd héa cho phép
ngudi hoc tiép can véi ndi dung kién thirc bang con dwédng
I6-gic, tbng — phan — hop, nghia la cing mét Iic gido vién
vira phan tich déi twong nhan thirc thanh cac sw kién, cac
yéu té cAu thanh, vira tdng hop, hé théng hoa cac sw kién,
cac yéu tb d6 thanh mat thé théng nhét, thuan loi cho viéc
khai quat hda dé& hinh thanh khai niém khoa hoc. C6 thé ndi,
trong qua trinh hoc, bién phap so dd héa mang lai nhitng
hiéu qua co ban cho nguwoi hoc nhw gitp ho rén luyén ky
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nang, ky xao, thwc hién cac thao tac tw duy va bién phap
logic, ddng thei rén luyén k§ néng doc sach va tw nghién ciru
tai liéu sach gido khoa; gép phan nang cao nhu ciu nhan
thtrc va tinh than trach nhiém cta hoc sinh trong hoc tap;
gilip ngudi hoc cé phwong phéap tai tao kién thirc cho ban
than, biét cach tw tim kiém tri thire, phat trién nang luc tw hoc
dé co thé hoc subt doi.

Bén canh d6, phwong phap so db héa gitp ngudi hoc
tang téc do dinh hwéng va tang tinh mém déo cla tw duy vi
qua bién phap so dd hoéa, nguwdi hoc sé rén luyén dwoc cac
k§ n&ng sau: K§ nang nhanh tri khi giai quyét cac bai tap tinh
hudng; K néng bién thién cach giai quyét van dé; Ky nang
xac lap sw phu thudc nhirng kién thirc da cé (dau hiéu, thude
tinh, quan hé ctia mot sw vat, hién twong); K§ ndng dé cap
theo nhiéu quan niém khac nhau clia cling mét hién twong:;
Ky nang phé binh tri tug; Ky nang “thAm” sau vao tai liéu, sy
vat, hién twong nghién ctru: thé hién rd & sy phan biét cai
ban chat va cai khdng phai 1a ban chét, cai co ban va cai cha
yéu, cai tbng quat va cai bd phan,...

Nhin chung, vai trd ctia phwong phap so dd héa déi voi
viéc day va hoc, d6 la nang hiéu qua vé thong tin, phat trién
nang lwc, nhan thirc clia ngwoi hoc, cu thé Ia cac thao tac
tw duy co ban nhw phan tich, tdng hop, so sanh, triru twong
hoa, khai quat hoa, hé thc“')ng héa,..., tr d6 hinh thanh nang
Iwe tw hoc. Pay ciing la mot phwong thire truyén dat thong tin
clia ngwdi day nhdm muc dich minh hoa cho cac kién thic
mudn truyén tai, hd tro hoat dong té chirc cho sinh vién tw
hoc, tw nghién clru va nhan thirc sy vat.

Phwong phap so dd héa hién nay duoc khuyén khich st
dung nhiéu nhét la so' dd tw duy. Theo Tony Buzan, phwong
phap day hoc theo so d6 tw duy dwoc hidu la cach thire day
hoc trong dé c6 str dung so dd tw duy nhw mét phuong tién
d& tan dung kha nang ghi nhan hinh anh ciia b nao. Pay 1a
cach dé ghi nh& chi tiét, d& tdng hop, hay d& phan tich mot
van dé thanh mét dang lwoc dd phan nhanh @. Uu diém cla
viéc str dung so' dd tw duy 1a gitip cho ngudi hoc tap trung
rén luyén cach xac dinh chd d& rd rang, sau d6 phat trién y
chinh, y phu mét cach logic. Tuy nhién, hinh thirc nay cling
¢6 han ché nhét dinh vi khdng phai ndi dung nao ciing c6 thé
so dd héa dwoc, nhitng hoc phan gi¢i han vé thdi gian thi
viéc so' db hoa sé phu thudc vao nang Iwc va sy chd déng
chudn bj trwdc ctia gido vién,...©.

2. Cor s& thuc tién cho viéc ap dung phwong phap so
dd héa kién thirc trong hoc tap va giang day hoc phan
Triét hoc Mac — Lénin tai Trwong Dai hoc Kién tric Ha
Noi

Nhirng nam gan day, duwoc sw quan tam cua toan nganh
gido duc va xa hoi, cong tac gidng day va hoc tap cac hoc
phan Ly luan chinh tri néi chung va Triét hoc Mac-Lénin noi
riéng da dat dwoc mét sb thanh twu nhat dinh nhw tinh trang
thdy doc, tro chép co ban da chdm dut, sinh vién cé kha
nang ghi chep nhirng y chlnh cla bai gidng. Nhiéu giang vién
c6 céach tiép can méi vé van dé theo hwdng tich cuc hoa qua
trinh hoc tap cua sinh vién. Hinh thirc danh gia kiém tra chét
lwong sinh vién déi ma&i han ché duoc tinh trang quay cop
trong thi ct. Tai liéu phuc vu gidng day phong phu, da dang.

Tuy nhlen viéc glang day, hoc tap hoc phan Triét hoc
Mac-Lénin van con nhiéu han ché, bat cap can khic phuc.

(4) Xem: Tony Buzan (2008), So' d6 tw duy, Nxb Téng hop TP. Ho Chi Minh

(5) Nguycn Thi Phirong Oanh (2020), “Ung dung phuong phap day hoc bdng
so dé doi véi mén hoc Iy ludn va phiong phap gido duc thé chat cho sinh vién
truwomg Pai hoc Thé duc thé thao Béc Ninh”, Ludn dn Tién st Gido duc hoc,
Truong Pai hoc Thé duc thé thao Bdic Ninh, tr:30

Viéc giang day tuy c6 déi méi vé phwong phap nhung phan
Ién thdi lwong gidng vién st dung phwong phap truyén
thdng la thuyét giang. Tri thirc gidng day chi yéu 14 tri thie ly
luan nén cé sw xa roi nhat dinh véi thue tién, chwa kich thich
dwoc sy hirng khdi cla sinh vién, chwa danh thirc dwgc dam
mé tw hoc cta sinh vién.

Phia ngwoi hoc chwa chi dong hoc tap nghién ctru doc
tai liéu & nha. Diéu nay thé hién rd rét qua qua trinh phat van
cla giang vién thuwdng nhan duoc sy tra 16i hoi hot, thiéu
chiéu sau tw duy t& phia nguwdi hoc. Sinh vién hau nhw hiém
khi cé sw tw than sang tao trong qua trinh hoc tap, tiép nhan
tri thire Triét hoc Mac-Lénin. Muc dich hoc tap ctia nhiéu sinh
vién chi don thuan thién vé tinh thi cr ma khéng phai la cach
tiép can theo dung chirc nang, y nghia quan trong nhét cla
Triét hoc Méac-Lénin d6 la cung cap “thé gidi quan va phwong
phap luén” cho ngudi hoc.

Thwe trang nay xuét phat tr nhirtng nguyén nhan nhuw
sau:

Ther nhét, ban than tri thire Triét hoc Mac-Lénin thuwdng
mang tinh han lam, khai quat, trtru twong hoéa va viéc minh
chivng cho tri thire Triét hoc Mac-Lénin doi héi phai co nhirng
tri thtrc x& hoi nhét dinh khién sinh vién nam thir nhét (d6i
twong dwoc gidng day Triét hoc Mac-Lénin) vén di chua cé
nhiéu kinh nghiém thuc tién con ling ting trong viéc tiép
nhan théng tin duwdi géc dd ban chét.

Th hai, Triét hoc Mac-Lénin da dwoc gidng day trong
cac co s@ gido duc va dao tao & Viét Nam hang chuc nam
qua. Bén canh nhirng tich cwc vé kinh nghiém giang day va
hoc tap phong pht con c6 mét van dé& mang tinh “tw duy,
nhan thirc” clia cac thé hé sinh vién khi nhic dén hoc phan
Triét hoc Mac-Lénin thwdng gan cho ham nghia “khé khan”,
“khé hoc”, “khé hiéu”, “nghe rat hay nhwng khong hidu gi”.
Diéu nay tao ra strc nang tam ly cho nhirng sinh vién khi bat
dAu tiép can hoc phan Triét hoc Mac-Lénin. M&c du ban than
déi ngli gidng vién ctia nha trwdng bang nhiéu bién phap da
khac phuc dwoc phan nao tw twdng nay cla sinh vién nhung
ciing khéng thé triét dé.

Tht ba, véi quy thoi lwong han ché 3 tin chi phai gidi
quyét toan bd ndi dung hoc phan Triét hoc Mac-Lénin la van
dé rat nan giai déi v&i ngwdi hoc va ngudi day. Day la mot
thach thirc khong dé& dang vwot qua néu khéng st dung quy
thoi gian tw hoc cla sinh vién. Tuy nhién, viéc xay dwng théi
quen tw hoc hoc phan khoa hoc xa hoi néi chung va Triét hoc
Mac-Lénin néi riéng cho sinh vién vén khéng cé théi quen
hoc tap trwdc do6 1a van dé& khong dé dang néu khong co sw
nd lwc va cb gang tir phia ngudi hoc, qua trinh truyén thu
cam hirng va phwong phap hoc tap tir gidng vién.

Th tw, Trwdng Dai hoc Kién tric Ha Noi cé chuyén
nganh dao tao la cac linh virc thuéc nganh Xay dwng va nghé
thuat Kién tric da hinh thanh méi trieérng hoc tap hét strc déc
thu véi nhivng ngwdi hoc wa thich sy nang déng, séi ndi, pha
cach. Chinh vi vay, nhirng bai hoc mang nang tinh ly luan
khong thé tao tam Iy hirng khéi cho sinh vién, 1am gidm sut
ham muén hoc héi d& khién cho muc dich, y nghia, dac biét
Ia tinh thwe tién ctia hoc phan hoc dbi véi nghé nghiép cta
ho khéng nhw mong muén, chéat lwgng thap.

V&i thuc trang va nguyén nhan nhuw trén, dé gilp cho
ngudi hoc cé két qua hoc tap tét hoc phan Triét hoc Mac-
Lénin, bén canh sy nd lwc tr gidng vién trong qua trinh trao
ddi kién thirc trén I&p véi sinh vién thi yéu cau can thiét niva
la phai trang bi cho sinh vién nhirng phwong phap hoc tap
hiéu qua, nhat la phuong phap tw hoc v&i nhirng tailiéu ngan
gon suc tich dudi dang so db hoa.
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3. Y nghia ctia 4p dung so d6 héa hoc phan Triét hoc
Mac-Lénin tai Trwong Pai hoc Kién truc Ha Noi

*Y nghia trong gidng day va hoc tap

So dd héa ndi dung kién thirc 1a cong cu ly twéng cho
viéc giang day va trinh bay cac khai niém. Trong qua trinh
truyén dat noi dung co ban ctia tiét hoc. Cac ndi dung dudi
dang so dd khién ngudi day tap trung dwoc vao van dé can
trao dbi v&i sinh vién, ddng thoi cung cap cai nhin tdng quat
vé chi d& dudi dang suc tich, khong cé nhirng théng tin
thtra.

Noi dung kién thirc can truyén dat cia hoc phan Triét hoc
Mac-Lénin rét I&n, thdi lweng 3 tin chi khong da dé& giang
vién truyén dat hét trén 1&p néu khong cé nhirng cong cu hd
tro dé sinh vién nghién ctvu & nha. Bdng thdi, co mot thuc
t& 13 trong cong tac giang day khéi lwong kién thirc db so
nhw vay, déi khi gidng vién vi qua “6m dém” ma tré thanh lan
man thiéu trong tdm. Trong tinh huéng nay cac so dd hoa
ndi dung kién thirc co ban sé gitip gidng vién tw didu chinh
dé phu hop véi tiét gidng, tranh hién twong “chay gido an”.

Nhin t&r goc d6 phwéng phap, so dd hoa kién thirc gia tri
nhét Ia khuyén khich ki nang tu duy déc lap va hé tro déc lwc
cho qua trinh tranh luan, phan bién dé tiép nhan tri thirc. Qua
trinh trién khai ndi dung Triét hoc Mac-Lénin ctia giang vién
theo dang so dd bén canh cung cép tri thirc co ban vé hoc
phan ma con cung cép ca phwong phap tw duy cho ngudi
hoc. Diéu nay phu hop véi y nghia quan trong nhat cla hoc
phan Triét hoc Mac-Lénin d6 la cung cap thé gidi quan va
phwong phap luan khoa hoc cho céac hoat ddéng nhéan thie
va thuc tién clia con ngudi.

Do yéu cau dac thu cla cac chuyén nganh dao tao
&trwong Pai hoc Kién tric Ha Noi nén da sé 1&p sinh vién
mang sé&n trong minh tu duy b cuc, hinh khéi (kha nang triru
twong héa) rat tét. Ban than mot s6 hoc phan cia Trwong
nhw hoc phan Hinh hoc Hoa hinh, V& K§ thuat, cac hoc phan
thudc nhém dd an Kién trac, Xay dwng,... gitp hinh thanh tw
duy bd cuc ngay tlr ndm tht nhéat. Piéu nay cang khién cho
viéc trién khai ndi dung hoc phan Triét hoc Mac-Lénin duéi
hinh thirc so @& héa kién thirc thém tinh hiéu qua vé mat tw
duy phwong phap luan.

V6i so dd hoa noi dung kién thirc co ban vé hoc phan,
ngwdi hoc khoéng chi dwoc cung cap nhivng théng tin chinh
yéu clia hoc phan ma hon hét 1a cung cip cho ngudi hoc
BU'C TRANH TOAN CANH vé kién thirc ctia cla toan mén
hoc. Cai nhin bao quat nay sé giup sinh vién co6 sv lién
twdng, xau chubi hiéu qua tri thtrc hoc phan Triét hoc Mac-
Lénin mdt cach 16-gic.

*Y nghfa trong danh gia sinh vién

So dd tw duy nhin chung 1& ¢6ng cu quan trong, gitp
gidng vién danh gia kién thirc clia sinh vién trwéc va sau
bai giang vé& mot chi d& cu thé mot cach hiéu qua va nhanh
chéng. Qua do, gidng vién coé thé theo déi sw hiéu biét cla
sinh vién. Hon nira so' d tw duy khuyén khich sinh vién thé
hién y twdng theo su hidu biét clia ca nhan va tw danh gia
ban than sau budi hoc.

Vé&i thwe trang tai Trwdng Dai hoc Kién trac Ha Noi la cac
I&p hoc thuwdng cé st sb 50 sinh vién trd 1&n thi viéc tim cach
thire trién khai hiéu qua ndi dung bai gidng van chua du, diéu
can thiét con ndm & khia canh danh gia nhanh va chuén xac
kién thirc sinh vién tiép nhan duoc. Viéc danh gia ding nang
Ic nhan thirc cla sinh vién luén co6 tac dung t6t cho hinh
thanh méi truéng hoc tap nang déng sdi néi.

* Y nghia trong hoat déng thi ¢t cta sinh vién

So dd héa ndi dung kién thirc con la cdng cu hivu ich dé

gitp cho sinh vién dat két qua hoc tap tét hon, cai thién kha
nang nhé. Quan trong hon la cong viéc ghi chép cla sinh
vién sé& dot pha dang ké gip tiét kiém thoi gian cia minh.
B&i, thdng qua so dd hoéa kién thire, sinh vién s& ndm dwoc
nhirng tr khoa (keyword) clia bai gidng va théng qua ching
trién khai tiép cac néi dung lién quan.

V6i hoat déng danh gia nguoi hoc van theo 16 trinh tap
trung (t&c 1a& nhidu hoc phan cuing két thic trong mot thoi
diém, cung t6 chirc danh gia ngudi hoc trong mot thoi diém),
trwéc ngay thi sinh vién thwong phai “tiéu thu” mét lwong
I&n kién thirc va bai tap & nhiéu hoc phan khac nhau dan
dén tinh trang qué tai trong hoc tap nhat la véi sinh vién.
Viéc trién khai noi dung theo dang so’ d6 hoa sé khién sinh
vién tiép nhan dwoc thong tin chinh yéu. Hon niva, & géc do
phwong phap, sinh vién hoan toan c6 thé ap dung va van
dung cho viéc so' dd hoa noi dung kién thirc khéng chi clia
hoc phan Triét hoc Méac-Lénin ma con cla nhiéu hoc phan
khac. Nhw vay, hoat dong thi cr clia sé khong con dwoc coi
l& mét “ganh nang” hay ndi s cho ngwdi hoc. Ty d6 chét
lwgng dao tao ciing dwg'c nang I1én.

Két luan

V&i viéc so dd hoa nhirng ndi dung co ban clia hoc phan
Triét hoc Mac-Lénin, sinh vién sé& co birc tranh tdng quat vé
pham vi kién thirc cia moén hoc. Ngoai ra, so dd héa hoc
phan Triét hoc Mac-Lénin c6 y nghia chinh la cung cap cho
ngudi hoc bo cong cu trwe quan, rd rang nhirng néi dung vén
di mang néng tinh khai quat triru twong mot cach hé théng.

Déi véi giang vién, viéc trién khai hoc phan theo mé tip
so dd hoa ciing sé& khién sinh vién dé& dang nam bat dwoc noi
dung bai hoc va ciing la cach thire giup sinh vién dwoc thyc
hanh rén luyén thyc tién phwong phap so dd héa.

DPong thoi, déi véi Trwong Pai hoc Kién truc Ha Néi co
méi trwdng dao tao ddc thu khoa hoc két hop nghé thuat,
dau vao tuyén sinh va nhidu mén hoc hwdng dén tw duy
hinh khéi, trivu twong, khai quat hoéa viéc ap dung so dé hoa
ndi dung kién thirc co ban hoc phan Triét hoc Mac-Lénin noi
riéng va phwong phap so db héa néi chung sé dat dwoc hiéu
qua thye tién cao hon céc co s& dao tao khac./.
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Ung dung Google drive va Google form
trong giang day va hoc tap mon tu tuéng Ho Chi Minh
tai truong Pai hoc Kién triic Ha Noi

Application of Google drive and Google form in teaching and learning Ho Chi Minh’s ideology

at Hanoi Architectural University

Tom tat

Trong pham vi nghién citu c6 giéi han vé viéc st dung cac
phan mém trong gido duc hién nay, bai viét dé cap dén viéc
(ing dung mét s6 tinh nang cia phan mém Goole Drive va
Google Form trong giang day va hoc tip mén Tu tudng Ho
Chi Minh. Day Ia 2 iing dung c6 nhiéu uu diém, dé dang va
thuan lgi trong viéc trién khai gidng day clia gidng vién ciing
nhu viéc hoc tap ctia sinh vién. Tir viéc phan tich nhiing uu
diém, thuan Igi cia phan mém Google Drive va Google Form,
tir thuc trang trong giang day va hoc tdp mon Tu tuéng Ho
Chi Minh, bai viét dua ra mét sé giai phap cu thé ing dung 2
phan mém nay nham dap ing yéu cau ddi méi phuong phap
giang day theo chii truong ciia Bé gido duc dao tao vé viéc
ting dung céng nghé théng tin trong gido duc; gép phan
néng cao chat lugng dao tao ctia mén hoc Tu tudng Ho Chi
Minh ndi riéng va trudng Dai hoc Kién Triic Ha N§i néi chung.
Tir khéa: Ung dung Google Drive, iing dung Google Form, gidng day,
hoc tdp, mén hoc tu tudng Ho Chi Minh

Abstract

Within the limited scope of research on the use of software in
education today, the paper refers to the application of some features
of Google Drive and Google Forms in teaching and learning Ho Chi
Minh’s Thought. These are two applications that provide numerous
benefits, including the simplicity and convenience with which
lecturers’and students’learning may be applied. Based on an
analysis of the benefits and drawbacks of Google Drive and Google
Form, as well as the current situation in teaching and learning

Ho Chi Minh's Thought, the paper offers some specific solutions

for using the two software to meet the requirements of teaching
method innovation as defined by the Ministry of Education and
Training policy on the application of information technology in
education; contribute to improving the training quality of the Ho Chi
Minh's Thought in particular and Hanoi University of Architecture in
general.

Key words: application of Google Drive, application of Google Form,
teaching, learning, Ho Chi Minh’s ideology
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Nguyén Thi Thanh Huyén

1. Dat van dé

S phat trién nhanh chéng cta coéng nghé théng tin da anh
hwéng rat I6n dén moi mét ctia d&i séng xa hoi nhw chinh tri, kinh
t&, y t&, va dic biét 1a gido duc. Viéc irng dung céng nghé théng tin
trong GD-DT da tao nén nhiéu thanh twu Ién, lam thay dbi phwong
thirc dao tao truyén théng, thuc day viéc hoc tap nhanh chéng, hiéu
qua, tao hirng tht cho nguwdi hoc, gitip ngwdi hoc cé thé hoc tap &
moi noi, moi lic. Cong nghé théng tin la phwong tién dé chung ta
tién t&i mot xa hoi hoc tap. Nhé sw phat trién cta cong nghé théng
tin, gidng vién c6 thé ap dung nhiéu céng cu, phan mém vao coéng
viéc clia minh, nang cao chat lwong gido duc dai hoc. Cac (rng dung
coéng nghé théng tin nhw Google Form, Google Classroom, Microsoft
Forms... da hé tro cho viéc hoc tap va danh gia két qua hoc tap. Sinh
vién co thé truy cap noi dung co ban ctia mén hoc hodc lam bai trac
nghiém trén may tinh hay céc thiét bj di déng théng minh cé két ndi
internet ddng thdi con dwoc str dung cho nhiéu muc dich khac trong
hoc tap, 6n thi.

Trong pham vi nghién ciru ctia minh, t6i xin dé& cap dén viéc rng
dung mét sb tinh nang ctia phan mém Goole Drive va Google Form
trong gidng day va hoc tap mén Tw twdng HO Chi Minh. Bay la 2 ting
dung cé nhidu wu diém, d& dang va thuan loi trong viéc trién khai
gidng day clia gidng vién ciing nhw viéc hoc tap cia sinh vién. Ung
dung Google Drive sé giup gidng vién glri cho sinh vién nhirng tép
Iwu trir cac tai liéu co ban phuc vu cho viéc hoc tap va nghién ctru
mén tw twdng HO Chi Minh. 'ng dung Google Form sé gitip gidng
vién xay dwng hé thdng cau héi trdc nghiém khach quan, thiét ké
phong phi ho&c cé thé tao bang khao sat, thu thap di liéu div lieu dé
khao sat nhirng thong tin lién quan dén tai liéu, gido trinh Tu twéng
H& Chi Minh, mong muén ctia sinh vién déi v&i mén hoc nay la gi dé
gidng vién cé thé thuc hién dwoc muc tiéu gidng day clia minh. Viéc
ng dung 2 phan mém nay ciing sé tao diéu kién thuan loi cho sinh
vién trong qua trinh hoc tap mén hoc nay.

2. Thwe trang trng dung Google Drive va Google Form trong
giang day va hoc tap mén Tw twéng H6 Chi Minh & trwdng Pai
hoc Kién trac Ha Noi

Hién nay nha trwong da trang bi gy dd cac trang thiét bi nhw
mic, may chiéu & cac phong hoc. Trong diéu kién d|ch bénh 2 nam
nay, nha trwdng da td chirc thi online trén phan mém truc tuyén rat
c6 hiéu qua. Viéc nha trwong trién khai day va thi hét mén véi hinh
thirc online gitp gidng vién va sinh vién dwoc lam quen v&i viéc trng
dung cdng nghé thong tin trong gidng day va hoc tap.

Céac giang vién trong bd mén Tw twéng HS Chi Minh dang tirng
bwd&c van dung cac phuwong phap day hoc tich cwec qua cac phuwong
tién cong nghé thong tin nham phat huy tinh ch déng cia sinh vién
trong qué trinh hoc tap. Sinh vién da tich cwc, sang tao, biét phbi
hop chat ché v&i gidng vién trong qua trinh linh hoi tri thirc thong
qua cac phuong tién day hoc hién dai lién quan dén céong nghé
théng tin nhw mang Internet, truyén hinh trwc tuyén, may vi tinh,
laptop ca nhan...

Tuy nhién, viéc thwc hién cac bai kiém tra dé tinh diém qua trinh,
cac giang vién dang thwc hién bdng cac hinh thirc nhw kiém tra trén
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gidy, hodc cac bai tiéu luan glri qua email ctia gidng vién. Mot
sb thay cd yéu cau cac nhém sinh vién lam bai thuyét trinh
nhwng hinh thirc lam viéc van chi la tryc tiép trén 16p.

DPéi véi tw lieu hoc tap mén Tw twédng HS6 Chi Minh rat
phong phu nhwng cac gidng vién van dang thwc hién qua
hinh thirc gtvi tai liéu trén nhém zalo chung cta 1&p, hoac
théng qua 16p trwdng. Giang vién gidi thiéu cac ngudn tai
liéu tham kh&o, sach tham khao trong cac budi hoc trén I&p
va sinh vién tw tim dé doc.

Nguyén nhan khach quan la do diéu kién co s& vat chéat
clia nha trueong vé& hé théng mang wifi chwa da dap rng dé
gidng vién co thé trién khai viéc hwéng dan sinh vién doc tai
liéu tham khao hodc thwc hién cac bai kiém tra truc tuyén
trén 1&p thong qua wng dung Google Drive va Google Form.
Sinh vién cling chwa c6 day dd cac phuong tién nhw dién
thoai thong minh két ndi mang internet hoac laptob. Nguyén
nhan chi quan la ban than cac gidng vién trong bd moén ti
trwéc dén nay cling chwa nghién ctru va khai thac nhirng tinh
naéng cla cac phan mé&m nay dé cé thé ap dung trong qua
trinh gidng day ctia minh.

Nhw vay, hién nay chua cé thay ¢6 nao tng dung phan
mém Google Drive va Google Form trong gidng day mén tw
twéng Hb Chi Minh. Chinh vi vay, viéc hoc tap cla sinh vién
v&i rng dung nay ciing duoc trién khai.

3. Mot sé giai phap va kién nghi nhdm nang cao hiéu
qua rng dung Google Drive va Google Form trong
giang day va hoc tap mén Tw twéng H6 Chi Minh &
trwong Dai hoc Kién tric Ha Noi

* M6t s6 gidi phap

ng dung Google Drive va Google Form cé thé st dung
v&i rat nhiéu tinh n&ng va hinh thirc khac nhau. Tuy nhién,
trong pham vi nghién ctru ctia minh, t6i chi d& cap dén mot
sb gidi phap co ban c6 thé trién khai trong thoi gian toi trong
gidng day va hoc tap mén Tw twédng H& Chi Minh:

Th nhét, dbi véi gidng vién:

Cac thay c6 chi dong nghién ctru dé khai thac cac tinh
nang cla rng dung Google Drive va Google Form. Trong bd
mon sé co nhivng budi toa dam khoa hoc dé trao ddi, chia sé
cach thirc va nhivng kinh nghiém khi ng dung 2 phan mém
nay. Giang vién gl truc tiép tép tir Drive qua gmail cho sinh
vién nhirng nodi dung co ban ctia mén Tw twéng HO Chi Minh
ma giang vién da bién soan lai ngén gon theo gido trinh cla
Bo Giao duc va dao tao dé sinh vién c6 thé mé truc tiép hodc
lwu tép vao Drive clia minh ma khoéng can phai tai v&. Bén
canh d6 la ngudn tai lieu tham khdo nhw cac tac phdm can
doc ctia H6 Chi Minh, bai viét nghién ctru ctia cac nha khoa
hoc ho&c nhirng phim tw liéu ngén dé phuc vu cho sinh vién
trong qua trinh hoc tap mén Tw twéng H Chi Minh.

Cach thirc cAn co sw théng nhéat chung la trong qua trinh
gidng day, theo trinh tw cac chwong dwoc quy dinh trong
chwong trinh, gidng vién sé Ian lwot glvi cac tai liéu lién quan
dén noi dung chwong da hoc trén 16p dé sinh vién tim hiéu,
nghién ciru chr khdng glvi toan bd chwong trinh, tranh dwoc
viéc sinh vién sé thay qua nhiéu tai liéu va khong muén tham
khao.

Sau khi gti tai liéu, dé theo dai qua trinh tw hoc cla sinh
vién, gidng vién sé dat ra mot sb cau haéi lién quan dén noi
dung céac tac phdm ctia H6 Chi Minh. Sinh vién c6 thé tra 1o
ngay trén (rng dung Google Drive va gul lai cho g|ang vién.
Phan nay cling c6 thé coi mot bai kiém tra ngén dé danh
gia diém qua trinh ctia mén tw twéng HO Chi Minh. Mé&i khi
chwong trinh ¢6 sy thay ddi hodc diéu chinh, bé sung noi
dung gi, giang vién hoan toan cé thé khoéa nhirng néi dung

trwdc d6 va st dung cac tép lwu trir méi dé chia sé.

Trong th&i gian t&i, cac gidng vién trong bd mon sé xay
dung cac bai kiém tra trdc nghiém théng qua Gng dung
Google Form. Néu nhw do diéu kién khach quan chua thé
dap wng dwoc viéc thwe hién truc tuyén trén 16p thi sinh vién
c6 thé lam bai lay diém kiém tra ho&c gilp sinh vién trong qua
trinh 6n tap ndi dung moén hoc.

The hai, déi véi sinh vién:

Sinh vién can tw trang bi cho minh cac thiét bj nhw may
tinh, dién thoai théng minh cé két ndi mang dé cé thé nhan
duwoc toan bo, day du cac tai liéu co ban lién quan dén mon
hoc théng qua Google Drive. Sinh vién c6 thé 1am viéc nhém,
chia sé théng tin cho nhau dé cung thwc hién bai tap hoac
bai thuyét trinh; C6 thé trao ddi, twong tac v&i gidng vién
trong qua trinh nghién ctru; Thwe hién cac bai kiém tra hoc
phan hodc trd 1&i cac cau hdi mé rong, thao luan ma gidng
vién dwa ra.

Trong qua trinh hoc tap, sinh vién cé thé tra |oi cac cau
hdi trdc nghiém duwoc gidng vién gl theo cac nhém chi
dé& dé sinh vién tra 1&i. Qua viéc thwc hién cac bai tap tréc
nghiém, sinh vién ciing linh hdi dwgc thém kién thirc, on tap
nhirng ndi dung trén I&p da dwoc nghe giang.

* Mot sb kién nghi:

Mét 14, nha trwéng can quan tam, chu trong hon niva viéc
dAu tw, nang cap, trang bi cac trang thiét bi hién dai, phuc vu
cho cong tac giadng day, hoc tap nhw: may tinh, may chiéu,
I&p dat internet,..., tao méi trwéng thuan loi cho gido vién va
sinh vién.

Hién nay tat ca cac phong hoc da dugc nha trwdng trang
bi day du loa, mic va may chiéu. Tuy nhién, nha tredng can
thwong xuyén kiém tra cac trang thiét bi d6 dé phat hién viéc
truc tréc ky thuat va tién hanh stra chiva hodc thay thé kip
thoi.

Hai 13, nha trwéng dau tw hé thdng dwéng truyén Internet
d& giang vién va sinh vién c6 thé truy cap va khai thac thong
tin hodc trién khai cac bai tap trén Google Drive va kiém tra
tréc nghiém trén Google Form ngay trén I&p.

DPay duoc coi 1a nén tang cho viéc trién khai rng dung
Google Drive va Google Form trong gidng day va hoc tap
cac mon hoc khac néi chung va mén Tw twéng H& Chi Minh
noi riéng.

Ba la, doi ngl can bo giang vién trong bd mén can coé
su théng nhat dé trién khai cac ndi dung ctia mén hoc dwoc
Iwu trik trén Google Drive cling nhw thwong xuyén xay dwng
ngan hang cau hdi trdc nghiém trong trng dung Google Form
phu hop va cap nhat khung chwong trinh ctia B6 gido duc va
Dao tao. Cac giang vién trong bd mén can tich cuwc trao dbi
chuyén mén dé& dwa ra nhitng y kién hay, co tinh sang tao,
ddi mai khi st dung trng dung nay trong giang day va hoc tap
mén Tw twéng H6 Chi Minh.

4. Két luan

Viéc trng dung phan mém Google Drive va Google Form
trong gidng day va hoc tap moén Tw tucrng Hb Chi Minh da
phan anh viéc ddi mai phuo’ng phap giang day, theo yéu
cau clia Bo gido duc dao tao vé viéc &ng dung cdng nghé
théng tin trong gido duc. Déi v&i ing dung Google Drive,
cac tai liéu dwoc cung c&p dén cho sinh vién mét cach déy
dua, khoa hoc, bam sat chwong trinh gidng day trén I&p sé
nang cao dwoc chat lwong hoc tap cla sinh vién. Déi voi
viéc trng dung Google Form, gidng vién thwc hién theo mot
quy trinh khoa hoc, chat ché, ddm bao cac thao tac ki thuat
clia viéc soan thao cac phiéu khao sat, cau hdi trdc nghiém.

96 TAP CHi KHOA HOC KIEN TRUC & XAY DUNG



Tuy nhién, day cling m&i chi la nhing van dung budc dau,
st dung mét sO hinh thire doi véi ing dung Google Drive va
Google Form. Trong th&i gian t&i, cac gidng vién sé tiép tuc

nghién clu d& mé réng hon niva cac tinh nang doi véi ng
dung nay dé nang cao chét lwong gidng day va hoc tap mén
Tw twéng HO Chi Minh./.
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10. Svr dung Google Drive: https://www.google.com.vn/drive/about.
html

Tinh toan chi tiét lién két mat bich nha cé6ng nghiép nhe...

Lwu y: Phan tich va thiét ké twong tw dwoc thwe hién dbi
v&i md men dwong (canh bén trong chiu kéo).

5. Két luan va kién nghi

Quy trinh tinh toan nay hoi phirc tap va kha “la” so véi
cac gido trinh “Két cdu thép” & Viét Nam.Viéc tinh toan nay
kha dai, phu hop khi co sw hd tre clia bang tinh Excel.

Viéc xac dinh vi tri truc trung héa, kha dai, khéng don
gian nhu & trong céac gido trinh “Két cau thép” hién hanh la
tai trong tdm clia ban canh nén hodc truc clia hang bu I6ng
trong cung phia canh nén.

(tiép theo trang 64)

Bai bép da trinh bay cach tinh toan chiéu daymat bich
cho lién két‘nL’Jt chig md men va lyc doc. Trong pharp vi bai
bao chwa dé cap dén tinh toan cac dwdng han lién két.

~ Trong bai bao nay khi tinh lién két bu Iong chiu cat, kéo
dong thoi va tl’ph cac dac tru”ng hinh hoc cua tiét dién twong
dwong dung tiét dién gidm yéu do ren.

Lam sang té cac van dé vé tinh toan lién két mat bich ma
trong tiéu chuén Viét Nam chwa dé cap dén.

C6 thé van dung cho viéc tinh toan lién két mét bich &
Viét Nam./.

Tai liéu tham khao

1. American Institute of Steel Construction, Inc (2010) “Specification

for Structural Steel Buildings ", American Society of Civil
Engineers.

2. American Institute of Steel Construction, Inc (2011) “Steel
Construction Manual”’, American Society of Civil Engineers.

3. Zamil steel buildings design manual.

4. Két céu thep - Cdu kién co ban, Pham Van Héi, Nha xudt ban
khoa hoc va ky thudt Ha Noi - 2006.

5. Két cdu thép - Cong trinh dan dung va cong nghiép, Pham Van
Hoi, Nha xuat ban khoa hoc va ky thudt Ha Nogi - 1998.

6. Két cau thép - Nguyén Tién Thu, Nha xudt ban khoa hoc va ky
thudt Ha Noi - 2010.

7. Két cdu thép - Vii Thanh Hdi, Nha xudt ban khoa hoc va ky thudt
Ha Ngi - 2006.

8. Tinh todn va thiét ké két ciu thép - Pham Huy Chinh, Nha xudt
ban xay dung Ha Noi — 2010.

9. Thiét ké hé dam san thép, Poan Tuyét Ngoc, Nha xudt ban xdy
dung Ha Noi — 2010.

10. TCVN 338:2005 Két ciu thép - Tiéu chuan thiét ké
11. TCVN 5575:2012 Két cdu thép - Tiéu chudn thiét ké

DPanh gia vé cacyéu té anh huéng dén hién tuong ticmang...

Lam sach bang siéu am

Cac hat chat ban co thé dwoc gidi phong khdi mang bi
bam ban b&i cac séng siéu am trén mdt mét phan cach 16ng-
rén khéng ddng nhat. Hon niva, cac gbc hydroxyl hoat dong
duwoc tao ra khi co chiéu xa siéu am cé thé tAn cong cac chét
bam ban duwoc hdp phu va lam suy gidm cac phan ti cla
chét gay téc, do d6 dan dén viéc kiém soat tdc nghé&n mang.
Phwong phép siéu am co thé dwoc két hop véi cac phuong
phap lam sach khac, tirc la lam sach béng héa chét va rira
nguoc, dé nang cao hiéu qua lam sach.

(tiép theo trang 72)

5. Két Luan

Céng nghé MBR Ia mét cdng nghé cé tinh canh tranh cao
va da dwoc st dung rong rai trong cac linh vye xt ly nwédce
thai va tai ché nwéc thai. Tuy nhién, sw bam ban ctia mang
la mot can tré cho viéc quang ba réng rai cong nghé nay.
Vi vay, nghién ctru v& nguyén nhan, co ché, cac yéu té anh
hwéng va kiém soat hién twong tdc mang cé tdm quan trong
sbng con ddi véi cong nghé nay./.
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Giao duc thé gidi quan va phuong phap luan
duy vat bién chiing cho sinh vién
Truong Pai hoc Kién triic Ha NGi hién nay -

thuc trang va giai phap

Education of worldview and dialectical materialism for students
of Hanoi University of Architecture today - current situation and solutions

Tom tat

Triét hoc la hé thdng cac quan diém chung nhét ctia con
ngudi vé thé gidi va vi tri, vai tro cia con ngudi trong thé
gidi ay. Thong qua hé thong khai niém chinh xac vé thé

gidi, con ngudi c6 thé nhan ra va danh gia xac thuc moi

hién tuong thé gidi va cia ban than minh. Thé gii quan

va phuong phap ludn duy vat bién ching trong triét hoc
Méac-Lénin ¢6 vai tro to I6n ddi véi nhan thiic va hoat dong
thuc tién cda sinh vién, gitip cho sinh vién c6 mét nhian quan
khoa hoc dé gidi thich thé gidi va mét phuong phap luan
khoa hoc dé ci tao thé gidi. Bai nghién citu khdo sat thuc
trang va dé xuat mét sé giai phap co ban nham néng cao
chét lugng gido duc thé gidi quan va phuong phap luan duy
vat bién chiing cho cho sinh vién Dai hoc Kién trac Ha Néi
hién nay thong qua giang day cac mén khoa hoc Mac - Lénin.
Tir khéa: thé gidi quan duy vdt bién chiing, phuang phdp ludn duy
vdt bién ching, thuc trang, gidi phdp

Abstract

Philosophy is a system of people’s most common views about

the world and their position and role in that world. Through the
precise conceptual system of the world, people can recognize and
evaluate the world. validating all phenomena in the world and of
oneself. The worldview and dialectical materialism methodology in
Marxist-Leninist philosophy has a great role in students’awareness
and practical activities, helping to provide students with a scientific
perspective to interpret the world and a scientific methodology to
improve the world. The study examines the current situation and
proposes some basic solutions to improve the quality of education
in the worldview and dialectical materialistic methodology for
current students of Hanoi University of Architecture through
teaching Marxist-Leninist sciences.

Key words: dialectical materialistic worldview, dialectical
materialistic methodology, reality, solutions

ThS.Trin Thi Vin

Bo mon Ly lugn Mac-Lénin - Lich sir Dang
Khoa Ly lugn Chinh tri

Email: tranthivan6987@gmail.com

DPT: 0911245979

Ngay nhan bai: 11/11/2021
Ngay stra bai: 21/01/2022
Ngay duyét dang: 21/7/2023

Tran Thi Van

1. Dat van dé

Gi4o duc thé gidi quan va phwong phap luan khoa hoc cho sinh
vién trwdng Pai hoc Kién truc Ha Nai 1a mot trong nhirng ndi dung
quan trong trong cdng tac giang day clia cac mon khoa hoc Mac-
Lénin. B&i vi, bén canh nhirng kién thirc chuyén mén, sinh vién rat
can dwoc trau doi tw twdng, dao dirc, 16i sbng, bdi dudng long yéu
nuwéc. Nher do, gitip cac em dan tao Iap va kién dinh 1ap trwdng, ban
[inh chinh tri, c& d0 n&ng lwc va phdm chét dap &ng dwoc yéu cau
cla thuc tién dat nuwoc dang dat ra.

Tuy nhién, hién nay mét bd phan khéng nho sinh vién trwdng Dai
hoc Kién trac Ha Noi ¢ tam Iy “ngai” hoc cac moén khoa hoc Méc-
Lénin, cho rang cac moén hoc nay triru twong, khd khan, khé hiéu,
khong bd ich... T& nhan thirc chwa day dd vé vi tri, vai trd, thm quan
trong ctia mon hoc dan dén thai d hoc tap chwa tét, y thirc tw nghién
ctu chuwa cao anh huéng dén chét lwong hoc tap nhitng mén hoc
nay. Trong bai viét nay tac gia tap trung nghién ctru, tim ra cac giai
phéap cé hiéu qua nham nang cao chét lwgng gido duc thé gidi quan
va phuong phap luan duy vat bién chirng cho sinh vién Dai hoc Kién
trac Ha Noi.

Dé& tang thém tinh thuyét phuc, thwe chirng cho nhivrng phan tich
va nhan dinh, nhém tac gia da tién hanh khao sat thuc trang viéc
day - hoc cac mén khoa hoc Mac-Lénin & Trwéng Pai hoc Kién tric
Ha Noi v&i 450 phiéu didu tra vao cac ndm 2018 va 2021 trén cac
phwong dién co ban sau:

- Xac dinh quan diém chung nhéat cda sinh vién vé thé gidi 1a duy
vat hay duy tam.

- Xac dinh phwong phap tw duy cda sinh vién la bién chirng hay
siéu hinh.

- Nhitng danh gia chung cta sinh vién vé& viéc day va hoc cac
moén khoa hoc Mac-Lénin.

- Xem xét nhirng két qua chung vé kha néng tw danh gia cta sinh
vién ddi va&i ban than, gia dinh va xa hoi.

2. Thwe trang cua viéc giao duc thé gi&i quan va phwong phap
luan duy vat bién chirng cho sinh vién trwdng Dai hoc Kién
tric Ha Noi hién nay

2.1. Nhiing két qua dat duoc: khi khdo sét quan niém cta sinh vién
vé thé gioi chung téi thu duoc két qué sau:

Theo s6 liéu cau 1 nam 2021 voi ty 1& 49,6% va cau 2 la 51,3%
cho thay sinh vién Dai hoc Kién tric Ha Noi da xac dinh dwoc thé gisi
clia ching ta la thé gi6i vat chat, vat chat 1a cai quyét dinh va mang
tinh thir nhat. S& lwong sinh vién xem con ngudi 1a sdn pham cua tw
nhién va xa hoi, trc con ngudi 1a két qua clia qua trinh tién hoa lau
dai clia gi&i tw nhién va ciing bi tdn tai xa hoi quyét dinh méc du cé
thay dbi gitra 2 ndm (2018 va 2021) nhung van chiém ti 1& kha cao
(60,3% - 2021). Nhirng con sb théng ké d6 néi Ién réng, sb déng sinh
vién Dai hoc Kién trdc Ha Noi da c6 mot quan diém duy vat kha ré
rang, it nhat 1a v& mat nhan thic ly luan.

Cho nén c6 dén 31% (2021) sinh vién da thira nhan vai trd cla
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Hinh 1. Quan diém cua sinh vién vé thé gigi

triét hoc la rat can thiét trong viéc rén luyén thé gi¢i quan
khoa hoc cho minh, 46% (2021) sinh vién thira nhan mét
phan nhét dinh triét hoc gidp rén luyén thé gi¢i quan khoa
hoc va chi c6 20-23% (2021) I giap ich rét it [Cau 2-phu luc].
C6 thé noi, chinh nhitng quan diém khéi dau dang dén nay
¢6 anh hwéng Ién dén qua trinh hinh thanh thé gi¢i quan duy
vat bién chirng, dén hoat déng nhan thirc va thuc tién cda
sinh vién Pai hoc Kién trac Ha Noi.

Song song véi viéc xac dinh dwoc thé gidi quan duy vat,
sinh vién Trwdng Dai hoc Kién trtc Ha Noi sau khi hoc xong
mot s& mén hodc tat cd cac mon khoa hoc Mac-Lénin vé co
ban da cé6 mét phwong phéap tw duy bién ching.

Con sb gan 79% (2021) sinh vién Dai hoc Kién tric Ha
Noi khang dinh thé gidi tw than van déng va phat trién theo
quy luat khach quan. Co th& nhan thay rang da phan sinh
vién da nhan thirc dang dén vé sw ton tai, van dong va phat
trién cla thé gi¢i mac du day 1a van dé& con nhiéu khé khan
va phtrc tap.

Dé c6 thé danh gia thé gi¢i quan cla sinh vién trudng
Pai hoc Kién tric Ha Noi dwoc chinh xac hon, rat can thiét
tim hiéu quan diém clia cac em théng qua cac cau héi mang
tinh chat van dung. Cu thé 13, khi thé hién suy nghi ctia minh
v& nhirng giai phap cho cong cudc ddi méi dat nwéde, 1am cho
dan giau, nwéc manh, cac em da cé nhiéu huéng giai quyét
khac nhau, nhung c6é thé tdng hop y kién mot cach khai quat
theo bang sé 3 dwdi day:

Qua sb liéu khao sat cho thdy so v&i ndm 2018 thi nam
2021 sy danh gia cla sinh vién Dai hoc Kién trac Ha Noi da
c6 sy thay ddi, theo cac em trong sw nghiép xay dwng dat
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nwéc hién nay gidi phap thyc hién
dAu tién d6 1a can phai xay dung ly
luan khoa hoc vé& con duwéng di 1én
chi nghia xa hoi (75,6%), phan Ién
sinh vién khéng dinh dwoc vai tro
lanh dao duy nhét ctia Pang cong
san Viét Nam (61,6%); nam 2018
€06 36,7% sinh vién khdng quan tdm
dén ngudn vén nwéc ngoai thi nam
2021 con s nay gidm xudng chi con
29%, rd6 rang nhirng sinh vién nay
da y thirc dwoc tAm quan trong cla
strc manh ndi lwe, tinh than tw lwe tw
cuwong clia dan toc.

Tim hiéu kha néng tw danh gia
cla sinh vién Pai hoc Kién tric Ha
N&i vé& chinh ban than minh théng
qua nhitng van d& nhw muc dich
cudc sbng, tinh déc lap tw cha, tinh
lac quan, kha néng thanh dat trong cuéc séng...

Nhw vay, hién nay cé t6i (84,6%) sb sinh vién dwoc hdi
da xac dinh dwoc muc dich cudc séng 1a hoc tap va céng
hién cho xa héi. Ddng thdi, cac em da biét d&t muc dich
dwoc moi ngudi tin yéu lén cao (59%) hon 1a sw yén én cla
ban than (43,3%). Diéu nay thé hién nhitng yéu tb truyén
thdng tét dep clia dan téc nhw tinh cong déng, tinh doan két,
twong than twong ai... da tac ddong manh mé tré thanh co s&
thuan loi d& xay dwng nhan sinh quan cdng san chl nghia
cho sinh vién trwdng Pai hoc Kién tric Ha Noi.

V6i nhivtng két qua dat duoc trén day, co thé nhan thay
réng da phan sinh vién Trwong Dai hoc Kién tric Ha Noi da
thé hién rd lap trwong thé gidi quan va phwong phap luan
duy vat bién chirng vé& sy ton tai, van dong va phat trién
cla thé gi6i. TAt nhién, can phai hidu réng, thé gi¢i quan va
phwong phap luan duy vat bién chirng khéng thé mét sém,
mot chidu hinh thanh ngay trong sinh vién, ma phai trai qua
mot qua trinh gido duc, phai thong qua hoat ddng nhan thire
va thuc tién cta chinh sinh vién. Va khong thé chi dwa vao
két qua khao sat thyc trang ma co thé khang dinh ngay thé
gioi quan va phwong phap tw duy cda sinh vién la khoa hoc
hay khéng khoa hoc.

2.2. Nhiing han ché con tén tai

Néu nhin dén nhirng con sé & muc 4, 5 va 6 & [Bang 1] lai
thay ty 1& khdng nho sinh vién c6 quan diém duy tam vé thé
gidi, mac du ty 1é nay nam 2021 da giam di so v&i nam 2018
nhung van co t¢i 28,3% sinh vién quan niém co thién duwong
va dia nguc, 33,3% thra nhan co linh hén bét t&r va luan

231

déng va phat trién theo
quy ludt khach quan

51
(l?“o]

2. Chuia diéu khién sy vq.u 3. Con ngwai ty nghi ra vad. Lich sir nhéin logi do cac 5. Thé gidi iy thin vin
I nhédn tao nén

dfng va phat trien theo
quy luat khach quan

Hinh 2. Quan di€m cta sinh vién vé sy van dong cha thé gigi



KHOA HOC & CONG NGHE

hdi nghiép bao va 15% cho réng thé gi¢i do luc lwong siéu
nhién hay than linh ndo dé tao ra. Théng qua phiéu thdm do
con nhan thay nhirng hi tuc lac hau ctia x& hdi, nhitng hién
twong mé tin di doan, xin qué, béi toan, van con anh hwéng it
nhiéu dén sinh vién. Theo khao sat cla chung téi, ndm 2018
— ¢6 t6i 52,7% sinh vién doi khi van tin vao s ménh thi ndm
2021 1y 18 vAn con tang (58%) [Cau 8-phu luc].

O cau 3 [Bang 2] nam 2021 va&n con 28% sb sinh vién
dwoc khdo sat da xem quy luat van dong va phat trién cla
thé gi¢i la do con nguwi tw nghi ra va gan ghép cho thé gidi,
17% sinh vién cho réng lich st loai ngudi do cac vi nhan tao
nén. Didu d6 chirng t c6 moét sb sinh vién van con chiu anh
hwéng cla thé gidi quan duy tdm chd quan, ctia phwong
phap tw duy siéu hinh.

Théng qua cac cau hdi mang tinh chat van dung va két
qua théng ké thu dwoc phan anh réng bén canh mét sé sinh
vién cé quan diém ding dan khi tw nhan thirc vé& cac van dé
vé& xa hoi, thi van con ton tai nhidu quan diém I&ch lac:

Sé liéu trén cho thay, nam 2021 van c6 téi 79% sinh vién
duwoc hdi da thé hién quan didm duy tam khi quan niém chién
tranh xuét phat tir y thirc clia con ngwdi nén thay ddi y thire
con ngudi, thay ddi ngudi 1anh dao 1a cé thé xda bé dwoc
chién tranh, ciing nhw chwa thdy dwoc ngudn gbc va ban
chét cla cac cudc chién tranh xuéat phat tir s& hivu tw nhan
v& tw liéu san xuét ctia x& hoi va vi vay moét sb sinh vién da
khong tin twdng vao tinh tat yéu ctia d4u tranh giai cip trong
cbng cudc xay dwng mot xa héi moi tét dep hon.

Khi tim hiéu suy nghi ctia sinh vién v& vai trd, y nghia ctia
cac moén hoc Mac - Lénin déi véi hoat dong nhan thic va
thwe tién cha ca nhan sinh vién ching t6i thu duoc két qua
trong bang 6.

Pa sb sinh vién nhan thay réng cac mén khoa hoc Mac-
Lénin gitp ho nhan th&rc dwgc quy luat van déng va phat
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trién cla thé gioi (78% - 2021) va xay dwng dwoc mot cach
nght, cach sbng dung dan (64,6% - 2021). Tuy nhién, chi co
39,3% (2018) s6 sinh vién cho rang kién thirc cia cac mon
khoa hoc Mac- Lénin gitip ho hoc tét hon dwoc cac mén hoc
chuyén nganh clia minh va dang ngai hon la ty Ié nay con
gidm xuéng 31,3% (2021). Nhw vay rd rang cac em van chua
thdy dwoc méi lién hé gitra cac mon khoa hoc Mac - Lénin
v&i chuyén nganh ctia minh, chwa van dung dwoc mot thé
gidi quan khoa hoc, mét phwong phap luan bién chirng vao
hoc tap. Cho nén ho ciing khéng van dung dwoc nhirng diéu
da hoc dé giai quyét mot sé khé khan trong cudc séng (23,6
% - 2021), diéu do6 cho thay gitra hoc tap va thuc hanh, gitra
ly luan va thuc tién con cé khoang céach xa.

Chinh vi mét ty & khéng nho sinh vién chwa hiéu r6 vai
trd cia cac moén khoa hoc Mac-Lénin cling nhw van dung
dwoc tri thirc cla mon hoc nay vao hoat dong nhan thirc va
thuc tién, nén ho d& dau tw chwa dung mdc cho nhixtng mén
hoc nay. Chung ta c6 thé nhan thay ndm 2021 sé sinh vién
rat hirng thi déi véi viéc hoc cac mén khoa hoc Mac-Lénin
c6 17,3%, ty |& sinh vién thay hirng tha chi tang c6 mét chat
(60,7% - 65,3%) [Cau 1-phu luc]. Két qua la sau khi hoc xong
cac moén hoc nay sbé sinh vién cho rang tw duy kha lén rat
nhiéu (30% - 32,6%) va khéng kha 1én dwoc bao nhiéu (46%
- 51,3%) van chiém ty l& Ién [Cau 3-phu luc], tham chi nam
2021 van con c6é 16% sinh vién hoc xong cac mén khoa hoc
Mac-Lénin cdm thay khéng khac gi so véi truéec.

V6i cau hoi sé 7 trong phiéu diéu tra phu luc 1, két qua
cling cho thay la sinh vién chwa dau tw ding mirc cho nhivng
mon hoc nay. Theo sb liéu ndm 2021, cé dén 67,3% sb sinh
vién coi viéc hoc cac mon khoa hoc Mac — Lénin chi hoc mot
l&n dé 14y diém, van co6 8,6% sb sinh vién khong bao gid
danh th&i gian cho cac mén hoc nay [Cau 6-phu luc]. Khdong
chi la viéc tw hoc & nha ma ngay ca trén 16p hoc thai dd hoc
tap cac mon khoa hoc Mac — Lénin cla sinh vién Dai hoc
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Hinh 6. Quan di€m cta sinh vién vé vai tro cia cac mén khoa hoc Mac-Lénin

Kién trac Ha Noi hién nay da tét hon trwéc nhwng van chi cd
14,6% la r&t nghiém tdc, 40,6% cé thai dd binh thwong [Cau
7-phu luc]. V&i tdm ly va thai dd hoc tap nhw trén cho nén
viéc c6 thé hoc tét cac méon hoc nay theo quan diém clia cac
em con nhiéu mau thuan dwoc thé hién & bang 7.

N&m 2021 - 69% sinh vién lwa chon phwong &n can phai
c6 thoi gian dé hoc va c6 tai liéu tham khao va quan trong
nhat 1a hidu bai gidng (77,3%), thé nhung thuc té cho thay
hau hét sinh vién déu khong tim kiém, dau tw cho tai liéu
hoc tap nhitng mén hoc nay, mac du cac em dé dang cé
thé mwon tai thw vién clia Nha trwdng hodc tim mua & bén
ngoai. Chinh tdm ly ngai suy nghi va viéc hoc thudc Iong bai
dé tra thi cho xong da tré thanh kha phd bién (31,3%) nén khi
di thi van con 19% cac em phai dwa vao tai liéu dé co thé dat
duoc két qua mong mudn. Nhirng hién twong tiéu cuc trong
thi c& nay mot mat phan anh chét lwgng hoc tap cac mon
khoa hoc Mac-Lénin cta sinh vién chwa cao, mat khac cho
thay réng viéc gido duc thé gidi quan va phuong phap luan
duy vat bién chirng cho cac em con nhiéu bat cap.

2.3. Nguyén nhén cua thuc trang

Dé& c6 nhirng két qua dat dwoc cla viée gido duc thé gidi
quan va phwong phap luan duy vat bién chirng cho sinh vién
Pai hoc Kién truc Ha Noi hién nay truéc hét 1a do ddi ngi
giang vién b6 moén Nhirng nguyén ly co ban cla chl nghia
Mac-Lénin.

Theo s6 liéu khao sat cac nam 2018 va 2021, c6 dén
64%- 66% sinh vién ghi nhan cach day cua gido vién co sy
két hop gitva nhidéu phwong phap: dién giang, néu van dé,

ddi thoai, chi con 4,6% (2021) sinh vién dwoc hdi phan anh
la van con s dung phwong phap “thdy doc trd chép” [Cau
4-phu luc]. Mac du gidng day nhirng mén ly luédn nhwng cac
gidng vién bd mon luén gan cac moén khoa hoc Mac-Lénin
v&i chuyén nganh ma cac em dang theo hoc nhdm 1am cho
cac em hiéu rd mdi quan hé gitra cac mén hoc nay véi cac
khoa hoc néi chung va chuyén nganh ma cac em dang theo
dudi ndi riéng. Theo két qua phiéu diéu tra cho théy (65,3%
-2021) gido vién bd mon tam huyét véi nghé, nhiét tinh gidng
day [Cau 10-phu luc].

Sé ligu didu tra cho thay rang, nguyen nhan anh hwéng
dén chéat lwgng mon hoc nay khong ndm & phuo'ng phap day
hoc clia gido vién, ma chi yéu la sinh vién cho rang do ndi
dung tri th/c mén hoc khd, khé, triru twong (65,3% -2021)
nén ddi véi cac em coé nén tang khong theo cac mon hoc khi
x4 hoi nhan van la mot viéc kho khan, thém vao do mot sb it
cac em c6 tdm ly khéng thich mén hoc vi day la “mén phy”
(14,6% - 2021) [Cau 9-phu luc].

Nhitng han ché trong viéc gido duc thé gi&i quan va
phwong phap luan duy vat bién chirng cho sinh vién truwdng
Pai hoc Kién tric Ha Noi hién nay cé th& dén tir nhirng
nguyén nhan khach quan va chd quan:

M6t |a, dac thu cac moén khoa hoc Mac-Lénin co tinh trivu
twong, ndng vé ly thuyét han 1am, 1am cho sinh vién co6 tam
ly “ngai hoc”.

Hai la, thwe hién hoc ché tin chi da lam cho thoi lwong
hoc gidm nhiéu trong khi sinh vién chwa thuc sy cé y thire tw
hoc, tw nghién ctu do cach day hoc truyén théng truwéc day.
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Hinh 7. Quan diém cua sinh vién vé phuong phap hoc tap cac mén khoa hoc Mac-Lénin

Ba 13, sinh vién chwa nhan thirc dung v& vj tri va vai tro
clia cac mon khoa hoc Mac-Lénin

Bon Ia, y thirc hoc tap cla sinh vién; sy thiéu hut nén
tang kién thirc lich str, xa hdi va it trai nghiém thyc tién

N&m 14, cong cudc ddi méi dét nwéc da dat duoc ,nhiéu
thanh tl;J’u quan trong, song con ton ‘tai nhiéu han ché, yéu
kém, bat cap cﬁng anh hwédng toi niem tin, ly twdng xa hoi
chl nghta, tinh than hoc tap ly luan chinh trj cta sinh vién.

Trong nhirng nguyén nhan trén co thé nhan thay rang sw
nhan thirc chuwa ding dan va day du ve vai tro, vi tri cla cac
modn khoa hoc Méc-Lénip trong hé thong giao duc dai hoc la
nguyén nhan co ban nhat.

3. Mét sé giai phap co ban nhdm nang cao chét lwong
giao duc thé gi®i quan va phwong phap luan duy vat
bién chivrng cho sinh vién trwong Dai hoc Kién tric Ha
No6i théng qua viéc giang day cac mén khoa hoc Mac-
Lénin

3.1. Thay déi nhén thirc vé vai tro, vj tri cda cac mén khoa
hoc Mac —Lénin

Giéo d’uc cac moén khoa hoc Méc-Lépin cho sinh vién la
mét yéu to hop th@nh guan trong cua nén giép duc dai hoc
nwéce ta, huwdng den viéc xay dwng nhirng thé hé sinh vién
c6 nhan cach trong sang, co lap trwong tw twdng chinh tri
viing vang, dap trng doi hoi ngay cang cao cta qua trinh hoi
nhap va phat trién dat nwéc. Co sé dé khang dinh diéu do la:

Thir nhét, gia’q duc cac m(‘)r] khoa hoc Mac-Lénin trong
trwdng dai hoc nham trang bi thé gidi quan va phwong phap
luén khoa hoc cho sinh yién dé ho gé cai nhin, phwong phap
nhan thirc va céi tao thé gi¢i véi niem tin khoa hoc

‘ThL:P hai, giao duc cac mén khoa hoc Mac-Lénin con gop
phan xay dwng nhan sinh quan cdng san chu ngth chp sinh
vién, xay dwng trong ho nhirng quan niém ding dan ve cudc
doi, vé y nghia va muc dich cla cudc song.

Th ba, gido duc cac mén khoa hoc Méac-Lénin nang cao
tinh cam, y chi va dao dc cho thé hé tré sinh vién — cha
nhan twong lai ctia dat nwdce.

Vi vay, dé gido duc thé givi quan duy vat bién chirng cho
sinh vién néi chung va sinh vién Trwong dai hoc Kién truc Ha
Noi hién nay néi riéng, truéc hét can phai thay déi nhan thirc
clia moi ngwdi trong toan nganh va ca xa hoi.

3.2. B6i méi phuwrong phép gidng day va danh gia cac mén
khoa hoc Mac-Lénin phu hop véi hoc ché tin chi

- V& d@bi mai ndi dung chwong trinh:

T nam hoc 2019 — 2020,cac mon Ly luén chinh tri cé sy

ddi mai vé nodi dung chuwong trinh, hoc phan Nhirng nguyén
ly co ban clia Chi nghia Méac — Lénin dwoc thay thé bang 3
mon hoc la 3 bé phan cldia Chu nghia Méac — Lénin trong do:
Triét hoc Méac - Lénin: 3 tin chi; Kinh té chinh tri Mac - Lénin:
2 tin chi va Cha nghta xa hdi khoa hoc: 2 tin chi. Viéc thay
ddi két cdu ndi dung chwong trinh hoc ddng nghia véi viéc
t& chire giang day cac mén Mac-Lénin phai dworc tiép tuc doi
m&i thwe hién mot cach khoa hoc, khéng roi vao hinh thire
héa. D6 phai 1a mét hinh thirc hoc 14y sinh vién lam trung
tam, phat huy dwgc tinh cht déng, sang tao clia nguoi hoc.

- V& dbi mai phwong phap giang day:

Téac gia cho rang viéc két hop ca ba phwong phap Ia
phuo’ng phap thuyét trinh két hop véi phwong phap néu van
dé& va phuwong phap déi thoai trwc tiép, phat huy dwoc cac
hiéu qua tich cyc trong giang day. Phwong phap nay tao
thanh mét quy trinh khép kin githa th’ély va tro, tao thé lién
hoan giup sjnh yiéq vira cg’> thé nam bat mot céch,co’ ban nodi
dl’,ung cac van de thay truyéen dat'c’)’ trén I&p, viéc doi thoai tryc
tiép gitp trao ddi ngay nhitng van dé& ma gido vién dat ra va
glal dap nhung cau hadi cta sinh vién, dwa sinh vién vao tinh
hudng, rdi cung sinh vién giai quyét tinh hung; théng qua dbi
thoai, thong qua tranh luan gilra cac sinh vién, gitp sinh vién
hiéu sau séc hon n'c}i dung bai gidng, giup sinh vién dwa ngay
ly luan vao cudc song.

Ngoai ra can tiép tuc déi méi nhivng hinh thirc, phwong
phéap gidng day co ban khac:

Th nhét, ddi méi phwong phap hwéng dan tw hoc.

The hai, ddi méi phwong phap huéng dan 1am bai tap
mon hoc.

Th ba, dbi méi phwong phép thdo luan chuyén dé.

Thi tw, d6i m&i cach thirc kiém tra, danh gia khach quan,
nghiém tuc, cdng bang két qua moén hoc.

3.3. Phat huy tinh tich curc, tw gidc, cha déng, séang tao
trong hoat dong twr hoc cac mén khoa hoc Mac-Lénin cua
sinh vién

D& phat huy tinh tich cuc, tw giac, chl dong va sang tao
cula sinh vién goép phan phat huy vai trd cia cac moén khoa
hoc Mac-Lénin & trweng Pai hoc Kién tric Ha Noi hién nay
can tap trung vao nhiing giai phap co ban sau:

- Thtr nhét, gidp sinh vién ty ddi méi phwong phap hoc
tap cac moén khoa hoc Mac-Lénin

Cac moén khoa} hoc Mac-Lénin 1a nhirtng mon ly luéan, viéc
giang day ly thuyét véi tinh triru twong cao lam cho sinh vién
kho c6 thé hiéu ré dwoc noi dung bai giang. Chinh vi vay,
viéc cu thé hoa ly thuyét bang viéc lién hé véi cac van de
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trong cudc séng thuc tién sé gitp cac em dé hidu, dé tiép thu
va van dung dé& dang hon. Do vay, trong giang dat can két
hop gia hoc va hanh dé sinh vién phéat huy tinh chd déng
clia minh.

- Thr hai, xdy dwng théi quen nghién ctru tai liéu trwéc
khi én 16p va tw tao cho minh mét tam thé chi déng trong
qua trinh hoc tap cla sinh vién

Muédn lam dwoc didu dé, trudc hét doi héi méi sinh vién
phai biét danh gia dang dén tai liéu. Viéc danh gia ding dan
tai liéu chinh 13 da xac lap dwoc méi quan hé gira yéu cau
vé kién thirc voi trinh d6 nhan thirc cla ban than.Trén co
s& danh gia dung dan tai lieu, sinh vién phai biét ché bién,
gia cdng tai liéu nham lam cho né dadm bao tinh légic clia sw
phat trién khoa hoc. Sinh vién khéng chi lam céng tac tiép
nhan tri thtrc mot chiéu, ma con phai biét gianh 14y nhirng tri

thirc khoa hgc trong cac ’téi liéu, lam cho nhiing tri thirc Ay
¢6 y nghia doi v&i cuéc song cta minh.
3.4. Cai thién méi truong va diéu kién hoc tap, sinh hoat
cla sinh vién

V& phia nha trwéng can tw van cho sinh vién ndm ré cac
chwong trinh hd tre hoc phi, vay vén, hoc bdng, cac chinh
sach xa hoi cho sinh vién. Khuyén khich sinh vién tham gia
céac nghién cru khoa hoc nhé dé ren luyén ki nang sau nay.

Nha trwerng nén b tri I&p hoc phu hop véi sé lwgng sinh
vién, khdng nén quéa nhiéu sinh vién; thwdng xuyén kiém tra
hé thédng may chiéu, am thanh & cac gidng duwdng va stra
chira kip thdi dé phuc vu tdt cho cong tac giang day.

V& phia gido vién, ngoai viéc day sinh vién vé kién thirc
chuyén nganh, gido vién con phai gido duc sinh vién vé cac

PHU LUC
(Téng s6 150 phiéu ndm 2018 va 150 phiéu nam 2021)
TONG SO| TY LE TONG | o1&
STT NOI DUNG CAU HOI PHUONG AN TRA LOI TT, LE so TY,, LE
(2018) | (%) (%)
(2021)
Anh (chi) c6 cam thay hiing tha khi hoc | Rat hing tha 23 15,3 26 17,3
1 | monNhirng nguyén ly co ban cia CN Hirng thi 91 60,7 98 65,3
Méac-Lénin P1 khong? it hing thu 36 24 26 17,3
Mon Nhirng nguyén ly co ban clia CN Gilp ich rat nhidu 38 25,3 46 30,6
2 | Méac-Lénin P1 c6 gitp anh (chi) ren C6 nhwng khéng nhiéu 82 54,7 70 46,6
luyén thé gi¢i quan khoa hoc khdong? Giup ich rat it 30 20 34 226
Sau khi hoc xong mén Nhitng nguyén | Kha Ién rét nhidu 45 30 49 32,6
3 |ly co ban cia CN Mac-Lénin P1tw duy  |Khong kha duoc bao nhiéu 69 46 77 | 513
cla anh (chi) c6 kha quan Ién khdng? | Khang khac gi so véi trudc 36 24 24 16
Trong gi® hocmén Nhirng nguyén ly co | DBoc cho sinh vién chép 9 6 7 4.6
ban ctia CN Mac-Lénin P1 anh(chi) thay | Dién giang 32 21,3 36 24
4 | gido vién thuong s dung phwong phap [Nay vAn dé 13 87 8 5.3
day hoc nao? Cach day két hop: dién giang,
2T . 96 64 99 66
néu van de, doi thoai
Hoc mon Nhitng nguyén ly co ban cia | Giup ich rat nhiéu 41 27,3 53 35,3
5 CN Mac-Lénin P1 co giup ich gi choanh —— " o
(chi) trong viéc gido duc thé gidi quan va Cé giup ich nhwng khéng nhieu 79 52,7 80 53,3
phuwong phap luén khoa hoc khéng? Khong gitp gi ca 30 20 17 11,3
Anh (chi) thwdng danh bao nhiéu thi | Hoc 1 1an dé 14y diém 91 60,7 101 67,3
6 | gian cho moén hoc nay? Hoc thworng xuyén 38 25,3 36 24
Hoc rét it 21 14 13 8,6
Anh (chi) thay thai dd hoc tap mon RAt nghiém tac 19 12,7 22 14,6
Nhiing nguyén ly co ban cia CN Mac- | Nghiém tac 44 29,3 58 38,6
7 | Lénin P1cla I&p em nhw thé nao? Binh thuong 67 447 61 40,6
Chuwa nghiém tuc 20 13,3 9 6
Hoc mén Nhirng nguyén Iy co ban clia | RAt tin vao s ménh 24 16 15 10
8 |CN Mac-LéninP1 gilp anh (chi): Doi khi van tin 79 52,7 87 58
Khéng con tin vao sé ménh 47 31,3 52 34,6
The,o anhA(ch!),‘nguyen nhanﬂ nao elnh No! dupg tri thiee mén hoc kho, 109 727 08 653
hwédng dén chat lwong hoc 6n Nhirng kho, triru twong
nguyén ly co ban ctia CN Mac-Lénin 4 la gia
9 P% ?y y Pbucvng phap day hoc cua giao 23 15,3 30 20
/ vién
D‘citanm ly ktlong thich hoc vi day 18 12 29 14.6
la “mdn phu
Anh (chi) thay thai d6 gidng day mén Nhiét tinh gidng day 91 60,7 98 65,3
Nhirng nguyén ly co ban cia CN Mac- | i méi phwong phap 25 16,7 30 20
10 |LéninP1cla gido vién hién nay nhw thé 3 A v At it va
07 Nang ve ly thuyét, it van dung 19 12.6 15 10
! thwe tien
Day khé khan, don diéu 15 10 7 4.6
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van d& xa hoi, tam sinh ly sinh vién, méi quan hé xa hoi, dinh
hwéng twong lai va nhirng gi sinh vién cé thé gé&p phai trong
cudc sdng béng nhirng trai nghiém cla ban than. Gido vién
phai tao cho sinh vién cadm nhan gido vién khong chi la nguoi
thady ma con 1a mét ngwdi ban, nguwdi than hay mét chuyén
gia tw van nham gilp cac em cé thé vwot qua nhitng khé
khan trong hoc tap cling nhw trong cudc sdng.

4. Két luan

Thé gi¢i quan cua sinh vién 1& hé théng cac quan diém
ctia sinh vién vé thé gi&i va médi quan hé clia con ngudi véi
thé gi6i. Trén co s& hé théng nhitng quan diém dé phwong
phap luan sé& dinh hwéng cho sinh vién xac dinh, lwa chon,
stt dung phwong phap trong nhan thirc va hoat dong thwe
ti&n mot cach hiéu qua. Do d8, hinh thanh cho sinh vién moét
thé gi¢i quan duy vat bién chirng va mét phwong phap luan
duy vat bién chivng la diéu dang quan tam khéng chi ctia nha
trwdng, ma con cla gia dinh va xa hoi.

Mac du két qua khao sat cho thy sb lwong sinh vién cé
thé gi¢i quan duy vat va phwong phap luan bién chirng kha
cao song thé gi¢i quan dé chwa hinh thanh mét cach virng
chéc. 6 chwa han l1a thé gi¢i quan duy vat bién chirng. P6
la chwa k& mét thuc té 1a khodng canh gitra nhan thirc va
thue tién & sinh vién la khong nhd. Néi cach khac, sinh vién
rat ling tang khi van dung hé théng quan diém duy vat bién
chirng clia minh vao viéc danh gia, giai thich cac hién twong
x4 hdi cling nhw cai tao chiing theo hwéng tich cwc, tién bo.

Dé tiép tuc nang cao chét lwong gido duc thé gi¢i quan va
phuwong phap luan duy vat bién chirng cho sinh vién Trwong
Pai hoc Kién tric Ha Néi gitip sinh vién ndm vitng va van
dung sang tao nhirng luan diém co ban ctia chi nghia Méac-
Lénin, tw twdng H6 Chi Minh vao hoat déng nhan thirc va
thwc tién, ngoai sw nd lwc ctia gidng vién can cé sy phdi hop
ddng bd, sw tro’ gitip ctia cac phong, ban chirc ndng ctia Nha
trwdng trong cong tac té chirc day va hoc, cong tac kiém tra,
danh gia két qua hoc tap va cac hoat dong khac. Muc tiéu
cao nhét cla gido duc thé gidi quan va phuong phap luan
duy vat bién ching, cac mén Ly luan chinh tri 1& goép phan
hinh thanh nén tang tri thtrc can ban, hé tro tich cwe cho sinh
vién phat trién nghé nghiép trong twong lai./.
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khoa hoc xa hi Chau A (AASSREC), 140.

Lai ich va rui ro déi véi nganh ké toan - kiém toan...

- Can &ng dung mo hinh ké toan, kiém toan &o vé hoat
dong kinh té, vira mang tinh mé phdng vira mang tinh kj
nang dé sinh vién rén luyén. Khi cac phdn mém, chirng tir
dién ttr, chir ky dién tir, cac tinh toan, luan chuyén va ghi
chép thong tin trén mau biéu da dwoc chwong trinh hdéa va tw
déng hoa thi phai tirng bwéc tir bd phwong phap gidng day
ké toan - kiém toan theo ché do ciing nhu theo xi¥ Iy nghiép
vy mang tinh tha coéng.

V& phia nhing nhan vién ké toan, kiém toan

Can phai chi déng cai thién nang luc, ddng thdi nang
cao trinh dd &ng dung céng nghé théng tin clia ban than dé
c6 thé dap (rng diéu kién hanh nghé quédc té, nang cao vj thé
ban than va mé rong pham vi hanh nghé.

5. Két luan

May méc |4 tri tué nhan tao cé thé 1am didu ma con ngudi
khé c6 thé 1am. Tuy nhién, ching chi la céng cu hd tro cong
viéc trong ké toan - kiém toan, hoat dong theo Iap trinh von

Tai liéu tham khao

1. Quéc hoi (2015), Ludt Ké todn;

2. Uy ban Thuong vu Quéc hoi (2010), Nghi quyét s6 927/2010/
UBTVQHI2 ngay 19/4/2010 vé viéc ban hanh Chién luoc phat
trién Kiém toan Nha nuoc dén nam 2020;

3. Chinh phii (2016), Nghi dinh sé 174/2016/NP-CP ngdy
30/12/2016 quy dinh chi tiet mot so diéu cua Ludt Ké todn,
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