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The role of descriptive geometry in the development of architecture students’ thinking

and spatial imagination

Tom tat

Abstract

Geometry methods can assist future architects in
developing abstract imagination, spatially and
creatively thinking, and provide a basic qualification
in knowledge and graphic skills. In this course,
students will learn how to solve shape intersections
and image proportion issues, as well as how to build
blocks. The use of creative imagination and spatial
thinking allows to visualize the problem in a specific
way, to come up with solutions, the language of

the studio, the project for architecture students to
become professional architects.

Key words: discipline of geometry, creative
imagination, architecture
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TranVaTho

1. Gi&i thiéu

M6t trong nhirng ki ndng dé co thé tré thanh Kién Tric Sw d6 la kha néng
nhan thirc vé khéng gian va tw duy 1ap luan, phan tich va két nbi cac phan doan
trong cong viéc, né c6 tAm anh hwédng rét I6n trong qua trinh hanh nghé.

Bai bao dwa ra lap luan va gii thich anh hwéng ctia mén hoc Hinh hoc hoa
hinh dén viéc hinh thanh céc ky nang ca nhan va nghé nghiép ctia mot kién trac
sw twong lai. Phuwong phap tiép can xay dung logic dé tirng bwédc gidi cac bai
toan trong mén hoc ciing nhw co hdi dé giai quyét cac tinh hubng va van dé phat
sinh trong khi hanh nghé.

Trong céac trueéng hoc v& chuyén nganh kién tric noi riéng hay k§ thuat néi
chung, sinh vién sé dwoc hoc mdn hoc Hinh hoc hoa hinh ngay trong ky hoc dau
tién, né doéng vai tro nhw mot mén co s& gitp sinh vién nhap moén cho chuyén
nganh da lya chon. Trwéc khi vao trwdng, sinh vién méi chi lam quen véi toan
hoc cap co s& don gian cung k§ ndng co ban clia mén vé hinh hoa, trinh do tw
duy @4 hoa chwa dwgc hoan thién. Do dd, khi bat dau lam quen véi mén hoc nay,
da sb sinh vién sé& gdp ddi chat kho khan véi hé théng lam viéc mai, tuy nhién,
khi vwot qua dwoc nhivng khd khan nay sé€ mang lai cho sinh vién tinh siéng
n&ng, kién nhan va ky luat.

Céc bai toan trong mén hoc c¢6 thé gitp cho sinh vién Iap luan, phan tich va
két néi cac phan mét cach hop ly, phan nao thic ddy sw phat trién tw duy logic,
sang tao trong nganh nghé nai riéng va trong doi séng néi chung.

2. Phwong phap tiép can mang tinh xay dwng logic trong mén hoc

Kién triic sw 1& mot nghé sang tao va tw duy sang tao tién tién 1& mot phan
khong thé thiéu dé tré thanh mét chuyén gia trong linh virc nay. Giai quyét van
d& mang tinh xay dwng logic gitp phat trién tw duy sang tao nhw vay. Cac bai
toan trong mén hoc hinh hoc hoa hinh cé dac diém riéng, khac biét v&i cac mon
co s& khac phuc vu cho nganh kién trdc, cac van d& trong mén hoc c6 tinh logic
cao, ngwdi hoc can phai tap trung va twéng twong tir hinh khéng gian cho dén
hinh biéu dién, hodc nguoc lai.

Dwéi day 1a cac vi du co ban trong mén hoc cho thay can phai cé so dd tw
duy mang tinh ky luat trong tirng giai doan d& hoan thanh dwoc bai toan.

Vi du 1: Cho hinh bidu dién diém A, B va dwdng thang d. Xac dinh xem trong
khoéng gian diém A, B c6 thudc dwdng thdng d khong?

*Phan tich:

+ Nhw da trinh bay & trén, dé giai cac bai toan hinh hoc hoa hinh phai diing
da dir liéu dé bai cho, ap dung dinh luat, dinh ly trong mén hoc va can tap trung
twéng twong ti hinh biéu dién dén hinh khong gian. Dé tra 11 cau héi trén, dau
tién phai st dung dén sy lién thudc cla diém va dwong thang, duoc phat biéu
nhw sau: “diéu kién at co va du dé mot diém thudc mét dwdng thang la cac hinh
chiéu ctia diém do phai thudc cac hinh chiéu cung tén clia dwéng thang”.

+ Dya vao hinh biéu dién cla duwdng thdng d, xac dinh xem dwdng thang d
6 1a duwdng thdng dac biét hay ko va nhét 1a né cé phai dwéng canh hay khong,
néu 1& duwdng canh, can phai xét dén yéu t6 hinh chiéu canh cla cac di kién
trong bai toan. Trong vi du da cho, cé thé thay ring, 2 hinh chiéu cta dwédng
thdng d 1a d1 va d2 bi bién dang so vé&i truc chiéu x, chirng t& dwdng thang d
l4 dwerng thdng thudng. Vay mubn biét diém A, B ¢ thude dwdng thdng d hay
khong, chi can xét hinh chiéu dirng va hinh chiéu bng ctia cac dir kién dé bai
da cho

*Céc bwéc lam bai:
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Hinh biéu dién ctia bai todn
Hinh 1. Viduso 1

Trén hinh biéu dién d4 cho, nhan thay A1 € d1; A2 € d2;
do d6 trong khdng gian, A € d. Tiép dén, thdy B1 € d1; B2 ¢
d2, do d6 trong khdéng gian B € d.

Vi du 2: Cho hinh bidu dién gdm 01 mat phdng va mét
nén. Xac dinh giao tuyén ctia mat phéng va nén?

*Phan tich:

+ Didu dau tién khi 1am 01 bai toan hinh hoc hoa hinh,
dé 1a tir hinh biéu dién, phai nhan dinh va twdng twong trong
hinh khong gian dang giao cat. Trong vi du 02, bai toan dang
mat phdng giao mat nén, sé c6 4 dang giao tuyén (elip,
dwdng tron, 2 dwdng sinh, hoac parabol). Nhw hinh 2a la vi

| 1\ k} Ill'l

| ———

Hinh 2a. Dang giao tuyén hay gap cla mat
phang giao mat nén

Hinh khong gian cua bai toan

du vé mat phang giao mat nén, va dang giao tuyén Ia elip va
parabo[, day la hai dang hay gap trong bai tim giao tuyén clia
mat phang va non.

+ Nhin vao hinh v& (hinh 2b), c6 thé thdy mat phang (R)
da cho la mat phang chiéu ding va tai hinh chiéu ding, mat
phéng (R) ct tAt ca cac dwong sinh, khéng song song mét
day, nhw vay dang giao tuyén trong khéng gian trong bai toan
nay la dang elip (hinh 2c).

*Cac buwdc lam bai:

+ Do mat phang (R) la mat phang chiéu dirng nén co
thé khang dinh ngay da tim thay hinh chiéu ding ctia giao
tuyén (ap dung tinh chéat ctia mét phang chiéu ding).

Hinh 2c. Hinh khong gian clia vi du s6 2

Hinh 2. Vi du s6 2

Hinh 2b. Dé bai vi du 2

Hinh 2d. Két qua bai toan

SO 49 - 2023 5



KHOA HOC & CONG NGHE

+ Nhiém vu tiép theo la tim hinh chiéu bang cta giao
tuyén Bai toan quay sang dang toan di tim hinh chiéu con lai
cta diém thudc nén. Qua dé dé dang tim dwoc hinh chiéu
béng ctia giao tuyén

+ Sau khi tim xong dwoc hinh chiéu ding va hinh chiéu
béng cla giao tuyén, can tim thém thay khuét cta bai toan
trén 02 hinh chiéu. D& tim dwgc thdy khuét trén hai hinh
chiéu, can ap dung céach tim 2 diém cé hai hinh chiéu triing
nhau va xét do cao, dé xa cla chung.

+ Két qua hoan chinh cla vi du 02 nhw hinh 2d.

Qua 2 vi du trén, c6 thé thay rang, dé 1am duoc bai toan
trong mén hoc hinh hoc hoa hinh can phai phan tich rat nhiéu
didu kién va xay dwng mét chudi logic cac dinh huwéng dé giai
bai toan. Day méi chi 1a hai vi du nhd trong mén hoc, dé giai
cac bai toan khé hon, ngudi hoc sé can phan tich nhiéu yéu
td, dinh luat, dinh ly trong mén hoc dé giai bai toan.

3. Phwong phap kiém tra kha nang vé hinh khéi va
khéng gian

Thue té, qua nhiéu nadm tiép xdc véi sinh vién hoc mén
hoc nay, thdy réng nhirng sinh vién cé tw duy sang tao dwoc
chtrng minh 1a ¢é it khé khan hon khi hiéu va giai quyét cac
nhiém vu va dat két qua tét trong mén hoc; tat nhién day 1a
céc sinh vién c6 kha nang tw duy san c6. Mot sb théng ké
cho thay ring mén hoc hinh hoc hoa hinh gitip phat trién
cac ky nang khong gian cho nguoi hoc, cé thé chirng minh
mén hoc hinh hoc hoa hinh tac dong tich cwc dén sw phat
trién cta cac k§ ndng khéng gian cla sinh vién qua mét bai
kiém tra v& tri twdng twong trong khéng gian dudi day gitra
cac sinh vién chwa hoc mén hoc va sinh vién cac I6p vira
hoc xong mdn hoc nay, bai kiém tra dwa trén phuong phap
the MCT (Adapted From TiTus, 2009 da dwgc ap dung trén
nhiéu nudc trén thé gici).

Bai kiém tra theo phwong phap cua The MCT (Adapted From TiTus, 2009) -20 phut
Cau 1. Chon mot vét thé va moét mat phdng mau dé cét qua vat thé (nhw hinh vé), hdy chon tiét dién cét ding theo dap én A,

B, C, D, E (Bap an dung: D)

Cau 2. Cho 1 hinh l4p phuong da duoc trdi thdng (hinh vé). Hay chon dép én ding cua hinh lap phuong

(Pap an dung: D)

POV

Cau 3. Cho vét thé (duoc khoanh tron). Hay chon dap én ding khi vét thé duoc quay sang huéng nhin khéc

(Pap an dung: A)

B C D
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Cau 4. Cho hinh lap phuong duoc tréi thang, trén cac mét c6 ghi chu cac ky hiéu (hinh vé). Hay tim dap én ding cda hinh

1ap phwong (Pap an dung: D)

¥ D

e .

\U N -0 O

Cau 5. Cho vi du (hinh 1): c6 céc dién mét bang, méat dirng va mét bén, trén dé duoc ky hiéu bang nét dam, khi ghép céac
dién vao sé dwoc hinh 1ap phwong bén duwdi.

Ap dung céch tim tuong tw, cho hinh 2, hdy xéac dinh dép an ding (A hodc B) (Dép an dung: B)

MAT BAMNG MWATBDUMG MATBEN

— 1 1O

MAT BANG MAT DUMG  MAT BEN MAT BANG MAT DUMG  MAT BEN

NN _| A0V

B A FHiME B

HINH 1

HIHH 2

Két qua

Theo khao sat dbi twong sinh vién trwdc va sau khi hoc xong mén hoc va cé két qua nhw bang dwdi day:
Téac gid khao sat cac 16p hoc mén Hinh hoc hoa hinh cac I¢p khda 21 tai trwérng dai hoc Kién Trac Ha Noi trwdc va sau

khi hoc mén hoc, két qua nhu sau

Céau 1: 41.8% dung
Cau 2: 82.5% dung
Cau 3: 46.4% dung
Céau 4: 30.9% dung
Cau 5: 57.6% dung

Cac 16p kiém tra trwac khi hoc mén hoc [1] Céc I&p kiém tra sau khi hoc mén hoc [2]

Cau 1: 94.1% dung
Cau 2:100% dung

Cau 3: 77.9% dung
Céau 4: 47.1% dung
Cau 5: 88.2% dung

Téng: 53,9% Két qua dung

Téng: 81,5% Két qua ding

C6 thé thay réng sau khoa hoc, kha nang vé phat trién tri twéng twéng trong khéng gian cia ngudi hoc dwoc téng 1én

dang ké.

(xem tiép trang 14)
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Shield Machine Equipment for Urban’s Tunneling Construction in Vietnam

Tom tat

Abstract

Geological factors always play a major role in
determining the feasibility of a tunnel project.
Many urban areas in Vietnam, typically Ho

Chi Minh City and Hanoi, are located on soft

soil strata. Therefore, it is important to study

and understand tunnel construction methods

in these specific geological conditions. Some
mechanized digging shield equipment in urban
tunnel construction in Vietnam, such as Shield
Excavation Method (SM), Drilling and Excavation
Method (TBM), Push Push Method (pipe jacking),
and have been studied to show their applicability
under specific conditions. Proposals to select
suitable tunnel construction methods are given at
the end of the paper.

Key words: Soft Soil, Shield Machine, Tunnel
Boring Machine

TS. Nguyén Truwong Huy

Vién Cong nghé, Kién triic Xdy dung
va Do thi.

Email: huyctn@gmail.com

DT: 098 909 7981

Ngay nhan bai: 20/12/2022
Ngay stra bai: 10/01/2023
Ngay duyét dang: 22/5/2023

Nguyén Truéng Huy

1. Gi&i thiéu chung

Ham va cac két cdu ngdm ngay cang cé vai trd quan trong trong mét hé théng
giao théng hién dai. Hiu hét cac khu vc do thi trén thé gidi hién déu phai déi mat
véi nhidu van dé Ion, d3c biét 1a giao théng. Két cAu ha tang cii nhin chung 12 18i
thoi, khéng con dap ng dwoc nhu cau di lai va van chuyén khéng ngirng gia ting.
Trong bdi canh d6 thi khéng gian giao théng theo hwéng di ngdm trong long dat
mot 1an nira lai dwoc kham pha. Cong trinh hAm c6 nhivtng wu thé vuot trdi so voi
céc loai hinh giao théng khac & sw di lai nhanh chéng, tién loi, va an toan rat cao,
nhét 1a trong trwéng hop thién tai, chién sw. Co thé néi giao thong ngdm la xu thé
phat trién tat yéu ctia mot nén kinh té& hién dai cia thé gioi.

T trwdc dén nay cac yéu td vé dia chat, cu thé 1a cac didu kién dia chat cla
nén dat ludn doéng vai trd chi yéu trong viéc quyét dinh tinh kha thi chung ctia mot
du an hadm. B&i vay, trinh do ky thuat trwéc day chi cho phép xay dwng cac ham
ngén.Ngay nay nh& nhivng tién bod vé& khoa hoc céng nghé, hdm duwoc xay dwng
& bat ky noi nao khi can thiét hodc cé cha dinh lam ma khéng con phu thudc cac
yéu tb vé ky thuat va vé dia chét. Viéc lién két cong trinh hdm véi cac mang lwdi
giao théng hién cé ciing la mot yéu td co tinh quyét dinh. Do nhirng rang budc nay
ma céac cong trinh hAm thwdng phai bé tri trén cac tuyén dwdng di qua khu vue dia
tang c6 cAu tric khong phai la ly twéng, dé la cac khu vuc d6 thi Ién, thweng nam
& cac vung chau thé (dia ting mém yéu) nhw d6 thi Ha Noi va TP Hd Chi Minh.
Hau hét cac do thi I6n d&u co hé thdéng giao thdng ngdm hodc dwoc mé mang
thém hodc dwoc xay mai v&i quy mo ngdy cang tang. O Viét Nam, viéc xay dwng
hé théng giao théng d6 thj dang 1a van d& birc xdc. Ngoai mét sé6 hdm giao thong
dwong bd vira méi xay dwng, ching ta da cé cac dw an giao théng ngdm & TP
HCM va & Ha Noi, nhirng d6 thi nay chi yéu ndm trén dia tAng dat yéu. Vi thé viéc
nghién ctru tim hiéu cac phwong phap thi cong trong didu kién dia chat d&c thu nay
¢6 y nghia quan trong.

2. So bd vé dic diém dia chat cong trinh

Cac db thj ctia Viét Nam hau hét ndm trong viing ddng béng, cac ving duyén
hai c6 dac diém dia chat la ddng béng, trong do6 hai ddng bang I&n nhat 1a dong
béng Béc Bo va dbng bang séng Clru Long. Cén ct vao ngudn gbc va didu kién
hinh thanh cac ddng béng, ddng théi dwa vao céc tai liéu thdm do dia chét cong
trinh, so bd cé thé nhan xét vé& dac diém chung ctia cac tang dat yéuViét Nam nhw
sau:

a) Pdng bang Bac B6: chi yéu la loai trdm tich tam giac chau cii va tam giac
chau thd ctia ddng bang séng Héng, sdng Thai binh va cac chi lwu cGa ching. Mién
nay co dién tich rat rong (khoang 15.000km2) va it déi nui sét. Ving phtl sa séng
Héng chiém dién tich rong nhat trong mién nay. Xét vé mat dia hinh dia mao thi
day 1a mién ddng bang thudc loai bdi tu. Do cac didu kién dia chét, dia hinh nhw
vay nén chiéu day tAng trdm tich ki thi tw nay rat day, tir vai mét dén hon 100m.

b) Bdng béng Thanh Nghé Tinh: cé nhi*ng khu vic bdi tu, mai mon xen ké
nhau. So v&i déng bang Bac Bo, tAng trdm tich khong day 1&m. Cac trdm tich & day
ciing rat da dang: cé trdm tich bdi tu tam giac chau, cé loai trAm tich bdi tu ven bién.

c) Béng béng ven bién Trung Bo: 1a ddng béng mai mon béi tu dién hinh. Trdm
tich ki thir tw & day thuwong thdy & ving thung liing cac séng va thwéng la loai phu
sa bdi tich. Vung duyén hai thudc loai trdm tich phat trién trén cac dam pha can
dan, bdi tich trong diéu kién l&ng dong tinh.

d) Pdng béng Nam Bo: c6 thé chia thanh ba khu vic theo chiéu day I&6p dat
yéu:

Khu vuc c6 day 1op dat yéu day tir 1 + 30m: bao gdm cac viing ven thanh phd
Hb Chi Minh, thwgng ngudn séng Vam Cé Tay, Vam Cé Bong, phia tay Béng Thap
Mudi, ria quanh ving Bay Nui cho téi ving ven bién Ha Tién, Rach Gia, ria déng
béc ddng bang tlr ViingTau dén Bién Hoa.
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Yéu té anh
hwéng

DPao ngdm thong thwong

Khién dao

L6 thién

Diéu kién dia
chat

Trong diéu kién dia chat yéu can
ap dung cac gidi phap dac biét

Ung dung trong dét, da mém co do
bén nén don truc t&i 200-300kN/m?

Ap dung trong moi diéu kién
dia chat

Bién phap dbi
phc"> V@i nwdc
ngam

Trong trvd'ng hgp cé dong chay
ngam can ap dung cac giai phap
hé tro nhw khoan phut, 1am giéng
thu nwéc, 1am ham thoat nwdc

Khi diing khién kiéu kin khéng can ap
dung giai phap hé tro

Cén ap dung cac giai phap
nhw thoat nwéec, gia co dat

Do séu cong
trinh ngam

Khi ty 1&é H/D < 2 can ap dung
bién phap ho tro dé kiém soat
Iin bé mat

Chiéu day I&p dat pha téi thidu cho
phép bang 1 1an dwéng kinh CTN.
Khi dung khién khi nén hoac khién
chét Idng can dé& phong kha nang khi,
dung dich bj thoat ra ho&c dat day
trdi do ap lwc I6n. Po sau ti da phu
thudc vao ap lwc nwéc ngdm

Khong han ché chiéu day 16p
d4t pha tdi thiéu. C6 thé van
dung cho d6 sau t&i 40m

Dang mét cat
ngang

Bién phan vom cé dang cong
tron. Tiét dién ngang c6 thé thay
ddi trong thi cong

Chu yéu van dung cho tiét dién ngang
hinh trdn song ciing c6 thé cho cac
dang khac (chi nhat, 6van). Tiét dién
ngang hau nhu khéng thé thay ddi
trong qua trinh thi cdng

Chut yéu dung cho tiét dién
ngang ch* nhat song cling
c6 thé van dung cho cac
dang tiét dién ngang phurc
tap.

Dién tich mat
cat ngang

Khéng gidi han

Tuy thudc vao thiét bi. Hién nay da co
thiét bi dao v&i dwdng kinh t&i 14,5 m

Khéng gidi han

Hwéng tuyén

Ban kinh cong t6i thiéu bang 3 Ian

CTN Khéng gi¢i han

dwdng kinh may khién dao

Khéng gid¢i han

- Néu thi cdng gan cac cong trinh
hién hiru can ap dung céac bién
phéap chéng d& nham han ché
anh hwéng t&i cac cong trinh
nay.

- Hau nhw khéng gay anh hwéng
t&i hoat ddng giao théng trén mat
dét, triv vi tri thi cong giéng.

Tac dong toi
moi trvong

- Néu thi cdng gan cac cong trinh
hién hiru cin ap dung cac bién phap
chéng d& nhadm han ché anh huéng
t&i cac cdng trinh nay.

- Hau nhu khéng gay anh huwéng téi
hoat ddng giao théng trén mét dat, trir
cac vi tri thi cong giéng.

- Néu thi cong gan cac cong
trinh hién hiru can ap dung
céc bién phap chéng d&
nham han ché anh hwéng t&i
cac cong trinh nay.

- Gay anh hwéng téi hoat
dong giao théng trén mat gt
trong suét thdi gian thi cong.
- C4n c6 bién phap han ché
tac déng cua tiéng 6n va bui
t&i moi trwdng

- Khu vire c6 16p dat yéu day 5 + 30m phan b ké can khu
v trén va chiém dai bé phan ving déng bang va khu trung
tam Ddng Thap Muoi.

- Khu vic cé 16p dat yéu day 15 + 100m chad yéu thudc
céc tinh Vinh Long, Tra Vinh, Bén Tre t&i vang duyén hai tinh
Minh Hai, Tién Giang, Can Tho, Séc Trang.

Ngudn gbc ctia cac tAng dat yéu Ia loai trdm tich chau thd
(séng, bai bdi, tam giac chau), trdm tich be, viing vinh va déu
thudc vao trdm tich ki thir tw. Ngoai ra con gap cac loai dét
lay, d&t man su vet & ven bién, than bun & mlen rieng ngap
man ... V& dic diém ciu tao thi cac dat yéu thudng gdm
nhiéu Icwp dé4t tao thanh va khéng ddng nhét.

Nh‘u’ vay, caq doé thg Io’p & nwéc ta Ha Noi va TP Ho th
Minh déu cé dia tang dat yéu ma khi trién khai cac dy an ham
chuing ta phai giai quyét.

3. Lwa chon phwong phap thi cong trong xay dwng cac
coéng trinh ngam dé thi.

Mét phwong phap thi cdng hop ly bao ham nhiéu yéu
t& khac nhau, van d& co ban 1a chon dwoc phuwong phap
dao, so dd ddo va so dd thi cdng.Phwong phap thi cong bao
gém cac cdng viéc co ban Ia trinh tw dao, chéng d& hadm va
bbc xuc van chuyén, ching can dwoc bd tri theo mét chu
trinh hop Iy (chu ky cdng tac- chu ky khoan nd..).Mét phwong

phap thi cong hop Iy ddm bao: dao déu dan va kinh té trong
toan bd dy an, han ché dwogc hién twong gidm bén cho khoi
da, gidm thiéu cac loai anh hudng co hoc va méi tredong
cho khu dan cuw.... Cac y‘éu td co ban chi phoi viéc Iga chon
ph’u’o’ng phép‘thi céng gc‘)m:’phu"ong thirc dao vé, chong gitv;
Tiét dién, chiéu dai va d6 doc hé‘m, cac tinh chg‘at co ly clta
d{é\ lién quan t&i cong cu dao. Dieu kién dia chat, thay vé‘n,
tién do. Trong mbi phwong phap thi céng dwoc Iywa chon can
khéng dinh rd: phwong thirc dao phé dat da, phwong phap
chong tam va gilr 6p dinh cho khg‘)i da; phwong phap thoat
nuoc, loai trang thiet bi va tinh dong bo va kha nang cung
trng, phwong thirc va céng tac quan trac, do dac.

Cac phuwong phap dao hadm kin thwéng dwoc st dung
nhw sau:

- Phuong phap Khién dao (SM).

- Phuwong phap khoan dao (TBM).

- Phwong phéap kich day (pipe jacking).

Tuy vao d3c thu cta hdm dé lwa chon mét trong cac
phwong phap trén dé dao.

Khoang gitra thé ky 19, nganh Puong st phat trién
manh mé kéo theo céng nghé dég hém‘ra doi dé phuc vu thi
cbéng g:éc c’()ng trir]h t?u dién ngénj. Pau tién la céng nghé
dao ham n6 min co6 dieén. Nhwoc diém cla né la thi cong dao
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Phwong phap

TBM/SM

theo chiéu dai ham

L thi cong Khoan né min .
Dieu kién ba cirng bat yeu
Gia thiét bi kha thép- Chi phi thiét bi dao ham Chi phi thiét bi dao ham Ién,
Chiéu dai ham Chi phi dao khong bj anh hwéng nhidu | 160, chi thich hop khi chiéu | chi thich hop khi chiéu dai

dai ham Ion. ham Ién.

Hinh dang mit cat

V& co ban hdm c6 hinh vom.
Hinh dang ham c6 thé thay dbi dwoc

ngang ham
gang trong qua trinh thi céng.

Vé co ban hinh dang cla
ham Ia tron.

Céc dang kha di khac la hinh
ntra tron, nhiéu hinh tron
cling kha di khi str dung cac
thiét bi dao hdm dac biét.

V& co ban hinh dang clia
ham la tron.

Sau khi khoan, cac hinh
khac c6 thé mé rong béng
khoan nd.

Thuwong kha thi voi dién tich duwoi

Kich thwéc mat 150m?.

Puong kinh Ién nhat hién | Puwéng kinh 16n nhat hién

cat ngang Kich thuéc I&n nhét cho téi nay la trén | nay khoang 16.7m. nay khoang 14m.
200m?,
- N Phu hop, trir da qua ciing R -
ba cirng Phu hop (cudng d6 dé > 200MPa) Khéng kha thi
Da cirng vira Phu hop Phu hop Khong kha thi

Cac I&p dia chéat

yéu nhw d&i dt | Can c6 nhiéu bién phap chéng d&

Khéng phu hop tai nhirng Kha thi

gay va ngam khac nhau. noi dat yéu hodc cé nuéc.
nwéc.
Pét Khoéng kha thi Khoéng kha thi Phu hgp nhét

Do tiéng 6n va chan dong nén khong
Tiéng 6n va chan
dong cong trinh quan trong.

Can c6 phwong phap phu tro dé gidm
anh hwéng cla tiéng &n va chéan dong

phu hop tai nhitng noi gan nha cra va

it anh hwéng vé tiéng dn
va chan déng hon so véi
khoan né déi v&i nha va
cong trinh quan trong.

it anh hwéng vé tiéng &n va
chan dong hon cac phwong
phap d3o ham khac.

ham mét nhidu thdi gian, dd an toan th&p vi nd min gay rung
chén, thoi gian thi céng rat cham, déc biét kho khan khi thi
cbng cac dudng hdm dai. Thoi ky d6, co khi, tw dong hoa
phat trién, cdng nghé mé&i phat trién... 1a co s& thdi thic cac
k§ s hdm tim ra cong nghé& méi nhdm phuc vu thi cong
dao ham duoc dé& dang va an toan hon.Céng nghé dao hadm
béng co gi¢i TM (Tunnel Machine) gdm 2 loai chinh cong
nghé& dao ham TBM (Tunnel Boring Machine) va cong nghé
dao khién SM (Shield Machine).

Nam 1846, tai Turin (ltalia), m&du may TBM ti&n than da
xuét hién, dwoc thtr nghiém va dwa vao ap dung thi cong
ham. C6 may nay rat cdng k&nh, ap dung thuc té khong hiéu
qua. Gan 100 ndm sau, dén nam 1930, J.S. Robbins méi
nghién ctu va cho ra d&i mau may TBM dau tién véi nhivng
tinh néng twong déi gidbng nhuw may TBM ngay nay. Nhirng
ndm 1950, TBM dwoc ap dung réng rai trong dao ham nui
da. Bén nay, may TBM ngay cang dwoc hoan thién hon va
tré thanh cdng nghé sd mét trong thi céng cac cong trinh lién
quan dén dao hdm nhw giao théng, thay dién.

4. May khoan ham co gi¢i TBM/SM:

V&ind lyc tao didu kién thuan loi va tw ddng héa cac hoat
dong dao hdm & maét mirc d6 ndo d6, nganh céng nghiép k§
thuat bat ddu phat trién may maéc két hop co gidi hoa va thuyc
hanh ty déng hoa twong ty nhw nhitng hoat déng duoc st
dung trong cac quy trinh san xuét. Trong nhi*ng ndm qua,
nganh cdng nghiép nay da lién tuc cai tién cac tinh ndng va

nang cao pham vi trng dung.Budng hdm cé hinh tron thwéng
phd bién, toan bd dwdng hdm hodc tirng doan dwdng hdm
c6 cuing mét cat va dau may cat hodc banh xe cét dwoc lya
chon béng phuong tién thiét bi khai thac phu hgp. Trong giai
doan dao, may dwoc di chuyén lién tuc vé phia trudc.Viéc ap
dung cac may dao ham va cai tién lién tuc cac ky thuat khai
thac khac nhau da dan dén cac loai may c6 kha nang dao
xuyén qua cac I&p dat cwc ky khéng ddng nhat, twong (ng
l& hén hop clia d4t mém va da ran.

Ca TBM ((rng dung da ctrng) va SM (dat mém) déu thuc
hién cung mét muc dich:

- BDam bao viéc dao dat dudi long dét c6 hé thdng va tu
dong;

- Cung cip mét sy bao vé hiru hiéu (14 chén) cho luc
lwvgng lao dong & phia trwdrc;

- On dinh dwérng hdm théng qua viéc nhanh chéng déng
tAm vom vong;

-Van chuyén vat liéu dao ra ngoai.

Viéc ap dung cac may dao ham va cai tién lién tuc cac kj
thuat khai thac khac nhau da dan dén cac loai may co kha
néng dao xuyén qua cac Iép dat cwe ky khong ddng nhét,
twong (rng & hén hop clia dat mém va da ran. Sw khac biét
ré rang gitra may khoan ham (TBM) déi véi da cirng vibng co
hé sb kién cb f (thong thwong f 26) va may khién (SM) cho
dét da mém yéu chira nudc theo thiét ké ban ddu cia ching,
c6ng nghé khai thac va ky thuat dac biét, da mat di y nghia
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My khoan ham g thadée (Gripper TBM)

My khisan ham mar rong (ETHM)

Sy Khoan ki o kKlndn (TBM-5)

Ciremyg din khing dispe chieg 40 (S8 1)
Cianmmg o Qunge chong ing oo o (5M-Y2)
Cuomy dibo dorpe chding hisp kli nés (S3-V3)
Laromig din dupe cheimg bl ap hire mnoc (354-Y'4)
Ly i dmu'q.lu:ul:_.: l'l-a'!u:.r.rp lige st [ ShlV3)

Ehdag chomg do, ||.|:|||:: h:l.l:b: Lk Flll':ll'l!; TRl 5]
(LA ELE gt |

bobeiing cbaing OO gieme Ao (SM-TH
i |::|||g LA LT ||IE'|..|:| LT dia (SN-T2

Chdmy i gremyg bing khi ném (SM-T3)

Chang ok gareny blng ap e miog {54-14)

My dio him (TBM)
Miy khaén déa {D5M)
May khién
L ity todn
THI CONG HAM ©0 GG ey
{TVM) {SM-V)
May khién (SM])
My khidn
ik RromgE
31-!1in
l!'lrl'l'nl[
(50T}
Miry khnén thudin nghich (KSM)

Hinh 1: Phan loai may dao ham co gidi

ban d&u. Sy phat trién, kinh nghiém trong qua kh(r va nhirng
tién bd dat dworc trong thuc t& da tao ra nhirng thiét bj may
dao ham, trong d6 cac tinh nang tiéu biéu cha ca hai ky thuat
da dwoc tich hgp trong mot thiét bi. Theo cach nay, kha nang
da dwoc tao ra d& lam cho cac may dao hdm cé sén phu
hop v&i toan bd diéu kién dia chét, k§ thuat. Cac diéu kién
dia chét, ky thuat dw doan két hop véi tién trinh cla tuyén
dwdng va dd déc thé hién cac didu kién tién quyét quyét dinh
d& chon phwong phap dao hadm. Bing cach so sanh mat cét
can thiét cho muc dich clia dwérng hm, chiéu dai ciia né va
cac diéu kién dia ky thuat v&i cong nghé cé sdn, may dao

a. Dau cat da

Hinh 2. Cac loai may thi cong ham cao gigi

b. Dau cat dat

ham phl hop nhét da dwoc phat trién va dwa vao s dung.
Nhirng hwéng dan nay, ap dung cho cac méi quan hé tén tai
ddng thoi gitra didu kién dia ky thuat, quy trinh va k§ thuat thi
c6ng. Khi chon may dao ham, tinh twong thich méi trwéng
clia cac phwong phap dao ham ciing phai dwoc xem xét mot
cach thau dao, bdi ddi héi vén dau tw ban ddu Ién. Do vay,
viéc str dung may dao ham co gi¢i TBM/SM can phai nghién
ctru, tim hiéu ky thong tin vé& khéi da dé& xt ly va phan tich.

Sw khac nhau cla hai loai may khoan ham (TBM) va
khién dao (SM) con thé hién ngay & phia trén dau cét cla
thiét bi. V&i cac SM thi cac thiét
bi cat pha dat da trén dau cat
c6 dang nhw Hinh 3.a phuc vu
cho d4t va dat mém yéu. Céac
TBM cho da cirng thwong st
dung vé&i cac dia cat don va doi
trén truc dworc gén véi dau cét
ctia TBM dé& bao, cat pha da
trén gwong dao (Hinh 3.b).

Truwdng hop gwong dao co
ca d4t va da thi sy hén hop cla
hai loai thiét bj dao pha dat da
trén duwoc thiét k& gan trén bé
mat diu dao clia may.

Dén nay, sy phan biét hai
loai phwong phap dao nay
khéng con rd rang, do sy phat
trién cua thiét bi phu hop cho
nhiéu loai dia chat khac nhau.
C6 thé thi cong tuyén ham dai,
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a. Thiét bi dao cat cho dat

¢ W &

b. Thiét bi dao cat cho da

Hinh 3. Cac dang thiét bi dao cat cho may khoan ham

di qua nhidu khu vuc khac nhau nén cau tao may da duoc
I&p ca 2 loai thiét bi dao cat cho ca da va dat. Thudng goi
chung la TBM.

Cdng nghé TBM ra doi phuc vu cho cac dy an tau dién
ngam vi nhitng wu diém cta né. Bao ham bang céng nghé
TBM thi cdng phan I&n dwéi mat dat nén khong tn dién tich
phuc vu thi céng va hau nhw khéng lam anh hwéng dén cac
cong trinh xay dwng trén mét dat. Dac diém cha ham tau dién
ngam |a rat néng (chi khodng -10 dén -15m so v&i mét dat),
da s6 ham c6 dia chét rat phire tap, mirc nwéc ngdm cao...,
nén viéc thi cong bang céng nghé TMB da giai quyét dwoc
t4t ca nhixng van dé trén trong khi tat ca cac phwong phap
khac khéng lam dwoc. Hai loai may TBM thwong dwoc dung
nhiéu nhét dé thi céng hdm tau dién ngdm la EPB ((rng dung
ap lwc dat can bang) va Slurry (ding ap luc viva can bang).

Theo diéu kién dia chéat, c6 th& phan thanh 03 loai chinh,
mo ta trong hinh vé:

- TBM trong da ctrng (open mode TBM)- loai TBM hé.

- TBM trong dét da trung binh (Mixed Shield TBM).

- TBM trong d4t yéu va dat khong 6n dinh (Slurry, EPB
TBM)

TBM dao trong da cirng - trung binh c6 cuwdng dd khang
nér) on = 50 - 300Mpa; o = 5 - 25Mpa; chi tiéu danh gia
chat lwvgng khdi da RQD = 50 - 100%; khoang cach khe nit
>0,6m.

- TBM trong d4t yéu va dat khéng 6n dinh (Slurry, EPB
TBM): c6 cwong dd khang nén oy = 5 - 50Mpa; 6, = 0,5 -
5Mpa; chi tiéu danh gia chat lwong khéi da RQD = 10 - 50%;
khoang céach khe nit dén 0,6m.

Sw khac biét cha yéu gitva cac loai TBM nay ndm & 3
yéu tb:

- Co c4u dao (phan dau cat).

- Co cau van chuyén dét da ra khéi gwong
(phan than).
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Hinh 4. Phan loai TBM theo diéu kién dia chat phu hgp
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- Co c&u bao vé (khién) (phan dudi).

Nh& nhivng tién bo trong cong nghé dao ham
bang co gidi, v&i cac thiét bj ddo hadm ngudi ta
c6 thé khoan mé& ham, tham chi & trong cac diéu
kién dat rat khé dao. Hai muc tiéu quan trong
nhat trong viéc thi cdng hAm bang co gidi la:
(1) chdng d& chéc dwgc khéi dat trong qué trinh
dao ham; va (2) git* cho khéi dét xung quanh
phia sau clia phan dudi khién ludn & trang thai
can bang, bang cach bom vira trong khi van tién
hanh I&p dwng vé ham.

5. Lwa chon thiét bi khoan hAmphu hop &
do thi Viéet Nam

Vi didu kién dia chat yéu cha cac thanh
phd I&n & Viét Nam, hai hé théng thi cong hadm
bang co gii - dung khién vira (Slurry shield) va
dung khién ap Iyc dat can bang (Earth pressure
balanced shield) dwgc str dung phu hop nhat.
5.1. Khién dung vira (Slurry shield)

DPéi véi loai khién dung viva thi dung mai
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a. TBM EPB
Hinh 5.Cac loai may TBM dudc str dung hién nay
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Hinh 6. Bang lua chon may thi cong TBM

(medium) chong d& mat dao la mot chat 16ng hau nhw khéng
c6 ma sat. N6 gom nwéc va mét phu gia co thé thdm qua va
bam dong vao bé mat hang dao dé tao thanh mot 16p chong
thdm. L&p nay sé truyén ap luc chéng d& ciia chét [dng vao
d4t nén. O chau Au, bentonite (6t loai sét duwoc x ly vé& k§
thuat) dwoc st dung phd bién nhw mét phu gia cé tinh thdm:;
& Nhat Ban, thi thwdng cho thém sét tw nhién.

C6ng nghé dung méi chdng d& lién quan t&i bentonite da
dwoc giao sw Muller-Kirchenbauer (Btrc) nghién ctru; con
lién quan t&i sét tw nhién, thi dwoc Ts. Hironubu Yamazaki
(Nhat Ban) nghién ctru.

5.2. Khién dung dat dé can bang ap luc (EPB)

Vi dung méi chéng d& dung cho loai khién EPB chinh la
vat liéu dwoc dao ra, nén nhin chung khé ma phan dinh mét
cach chinh xac. Tham chi khi ¢ c& nwéc ngam, thi cac tinh
chét ctia dung méi chdng d& nay van & mlc twong dwong
véi nhitng dac tinh tét nhat cia mot chat 16ngkhong thudc
khéng ma sat (non-frictionless) va c6 dd nhét cao. Néu
lwong nwéc ngdm xam nhap & mirc d6 chwa thoa dang hoac
néu dat khong chira nhivng hat that min thi phai dwa thém
nwéc hodc nwéce 1an sét huyén phii vao khe hdng & chd dau
cat ctia khién @& cé dwoc cac dic tinh 16ng thich hop cho
viéc truyén ap luc.

Cac hé théng co hoc, chdng han nhw nhitng can ngudy
dwoc gan vao banh xe cét kiéu quay tron va tAm vach ngén
(bulkhead) chiu ap Iyc tinh, thi d@m nhiém viéc trén vat liéu
(d4t) da dao vé&i lwgng huyén phil bd sung dé thanh mét khéi
thé ddng nhat. D4t cang cé tinh ddng nhét va cang chéc thi
qua trinh nay cang dat két qua.

Viéc Iwa chon may khoan ham can dwa trén két qua khao
sat dia chat tuyén. Trong diéu kién cat va séi xdp, may khoan
ham st dung dung dich khoan c6 wu thé hon ca. Chét phu
gia ap lwc cao sé twong tac 1&n ca ap lwc nwdc va dat. Néu
d4t c6 ham lwong sét phu hop, ¢ thé chi can ding nwéc.
Ngwoc lai, dung dich nwéc pha bentonite hoac dung dich
nhii twong dwoc st dung d& tao mét mang chéng thdm
mong gat k&t mat hdm. Chét phu gia dang huyén pht dwoc
dwa vao doan phia trén ctia khoang réng may khoan ham va
hén hop dat/chat huyén phi sé dwoc phun ra tir phan dwéi
noi cé bo phan khudy déu dé tranh tinh trang bdi 1dng va
dam bdo tach dwoc cac chét trung gian ddng nhat. Déi véi
may khoan ham can béng ap lwc dét, cac chat phu gia déat
pha sét nhw nwdc, bentonite hodc bot hda hoc sé dugc stv
dung d& tao mot loai “vivra dat” d& can bng ca ap lwc nuwéc
va dat. Vat lidu dao duoc thwong dwoc chuyén qua bang
tai quay. Co sw twong quan dwa trén phan bd kich thwéc
hat (Particle Size Distribution (PSD) d4t d& danh gia sw phu
hop trong viéc lwa chon may khoan ham can bang ap luc dat
(EPB TBM) hogc may khoan ham st dung dung dich khoan.
Vi du vé& su twong quan nay duoc thé hién trong Hinh 6.

6. Két luan, kién nghi
Két luan

Hién nay ,nhu cau xay dwng cac cong trinh ngdm dang
gia tang voi tép dé nhan,h chong, dac biét l1a & cac do thj lon,
noi ma cac diéu kién dat dai thwdng khdng thuan lgi. Trong
quy hoach phét trién & Ha NGi va TP H6 Chi Minh, giai phap
giao théng ngam da duoc quan tam ‘vé bat dau trién khai.
Mac dau ngay nay v&i nhirng tién bd ve khoa hoc céng nghé,
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ngudi ta cé thé xay dwng dwoc hAm & hau nhw trong moi loai
d4t va moi méi trudng song trén thuc té viéc thi cong cong
trinh ngdm trong nén d4t yéu van 1a mot van dé nan giai.

V6i d&c trwng d6 thi la dia chat yéu, phwong phap dao
hadm bang TBM/SM la phwong an hiéu qua. Viéc di sau tim
hiéu, nghién ctu kinh nghiém cta nwéc ngoai trong Iinh vye
cong trinh ngam tré nén cép thiét va rat hivu ich dbi vai thuc
té trong nuéc.

Do vay, dé tai da nghién ctru cadc may dao ham TBM/SM,
phan tich nghién ctru mét sb van dé& dang luu y ddng thoi
ciing 14 nhitng khuyén nghi ddi véi xay dwng ham trong dét
yéu thi céng phi hop véi didu kién cla Viét Nam.

Déi v&i cong tac khao sat dia chat va phan tich thiét ké
dw an cong trinh ngdm thi cong béng TBM phai tién hanh
nghién ctru danh gia méi trwdng va céc khu vwe xung quanh
dé& c6 dwoc mot quyét dinh ban diu vé huéng hodc tuyén
d&t ham. Nhitng quyét dinh nay ciing tuy thudc vao quy mé
ctia hdm, va dap &ng dwoc cac nhan té anh hwéng chang
han nhw: nhitng quy dinh ctia chinh pha, cac ché dinh, kha
nang tiép can téi dwoc cong trinh, cac théng sb vé chi phi,
thoi han hoan thanh dw an, va cac diéu kién rang bubc cé
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4. Két luan

Kha nang tw duy v& hinh khéi, khdng gian cé tdm quan
trong 16N déi véi cong viéc trong cac linh vire khac nhau lién
quan dén nganh nghé& nhw d6 hoa may tinh, ky thuat, kién
trdc va xay dung. C6 thé khdng dinh, day 1a mot yéu tb rat
quan trong clia ngudi hanh nghé kién tric chuyén nghiép.
Trong nganh kién triic néi riéng, hinh hoc hoa hinh khéng chi
la mét mén hoc don thudn, ma mén hoc con déng vai trod rat
I&n trong sw phat trién vé& kha nang tw duy logic ciing nhw
hinh thanh kha nang phat trién tri twdng twong vé khong gian
clia nguwoi hoc./.

thé vé thoi gian.

Viéc danh gia cac tham sb thiét ké khac va st dung céng
nghé thi cong vé hdm béng bién phap dung thiét bi khoan
ham TBM nén c6 nhirng phan tich than trong vé anh hwéng
clia cac van dé lién quan dén bai toan Itn va 6n dinh cong
trinh, dac biét la trong cac khu virc dat yéu cla dé thi véi mat
dd dan cw dong duc.

Kién nghi

Dé gi¢i han su hw hai c6 thé xay ra do Itn gay ra tir céng
tac thi cong dwerng ham 1a yéu ciu siv dung céc thiét bi va
phwong phép thi cdng dwdrng hdm co gidi gidm duoc su mét
mat d4t do dao lem, 1&ch tuyén ... cAn cd cac bién phap sau:

- Phan tich than trong bai toan thiét ké cong trinh ngam,
Iwa chon cac phwong phap tt]iét ké phu hc_yp. Lu’q chc_)r] cbng
nghé thi céng phu hop v&i diéu kién dia chat tuyén ngam.

- Gi6i han ty |é chiéu dai /dwéng kinh cho khién dao, muc
dich la kiém soat hwdng dé dang hon va giam bot nhirng
anh hwéng cla thi cong céng trinh ngam trong dat yéu.

- Qu‘an tréc va thu thap di¥ liéu do dac, dam bao cong
trinh ngam thi cong dwoc an toan hiéu qua./.
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Phan tich va tinh toan san 0 co

Analysis and design of waffle slabs

Tom tat

Anh huéng ciia d6 ciing dam

phu dén néi luc ban san 6 <& dugc khao
sat qua phan tich ndi luc ban san bang
phan mém SAFE véi chiéu cao dam phu
thay déi. Sau d6, 3 phueng phap xac
dinh ndi luc san 6 c& dugc trinh bay. Két
qua khao sat noi luc ban san ¢ nhip Lx
=12m, Ly = 9m, va cho bén trwdng hop
nhip san c6 ty 1& Lx/Ly = 1+-2 véi chiéu
cao dam thay déi (h=300--700mm),
khoéng cach dam thay déi (a=
750mm--2000mm) nham dua ra cac
nhan xét vé su sai khac két qua tinh ndi
luc theo cac phuong phap.

Tir khéa: dam phu, mé men, san 6 cd;, phuong
phdp gan dting, Iy thuyét tam v, SAFE

Abstract

The influence of the secondary beam
stiffness on the internal force of the waffle
slabs was investigated through the analysis
of the bending moments of two-way slabs
supported on beams using by SAFE software
with the depth ratios of the secondary
beam to slab are from 3+7. Then the paper
will analysis of waffle slabs according

three methods. The comparison is done

on bending moments and shear forces for
a waffle slab with spans in both direction
Lx=12m, Ly = 9m, and more four cases
waffles slabs that have the spans ratio Lx /
Ly =1+ 2.Analyze the effect of rib depth
(h =300 = 700mm), rib spacing (a =
750mm = 2000mm) in order to comments
on the bending moments and shear forces
according these methods.

Key words: secondry beams, momments,
waffle slabs, approximate method, plate

theory, SAFE
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Phung Thi Hoai Huong

1. Dat vén dé

San 6 c& gdbm hé dam trwc giao dat theo hai phwong chia mat san thanh nhiéu 6
ban c6 kich thuwéc nhé hon 2 m. Phuwong ciia hé dam cé thé bé tri song song véi canh
san (Hinh 1.1) hodc bé tri phwong ctia hé dam truc giao hop véi canh san mét goc
450 (Hinh 1.2).

San & cd la két cAu co chi phi vat liéu thap hon cac loai san bé tdng khac cé nhip
I&n va trung binh. Déng thei gidm chiéu cao tAng va téng chiéu cao nha, san cé do
ctrng 16N, hon niva san 6 ¢ ¢é tinh thdm my cao.Vi vay, san 6 c& dugc st dung cho
nhiéu cong trinh nhw trung tam thwong mai, khach san, van phong, nha &, bénh vién,
nha dé xe, rap chiéu phim, v.v...

Kich thwéc chidu day san, tiét dién ngang suwdn 6 c& va khodng cach gitka cac
swon thy theo thudc vao tiéu chudn ciing nhw chi dan thiét ké tinh toan. Theo [3] chiéu
day ban san co thé lay tr 75mm dén 125mm véi bé rong cla swon tir 125 dén 200mm.
Khodang cach gitva cac swon tir 600-1500mm. Téng chiéu day clha két cAu san thuwong
tir 300-600mm v&i san bé téng cbt thép cé nhip 1&n t&i 15m, véi san bé téng tng lwc
trwéc nhip ¢6 thé Ién hon.

Dé& phan tich san 6 c& c6 thd dung cac cong thirc ly thuyét [5, 11], hodc phwong
phap phan t&r hiru han nhw s&r dung phan mém tinh toan két cdu SAFE, ETABS, v.v...

Trong céc két cAu san c6 hé dam giao nhau, véi cac d6 clrng dam dd Ién co thé coi
dam la cac gbi twa khong c6 chuyén vi dirng dé tinh néi lwc ctia ban san.Vi vay, muc 2
clia bai bao nay trinh bay két qua phan tich néi lwc ban san véi chidu cao dadm phu thay
ddi dé& cé nhan xét khi nao co6
thé tinh don gian héa coi dam
la gbi twa cGia ban.Muc 3 trinh
bay cac phwong phap tinh ndi
Iwc trong san 6 c& khi khéng
thé tach riéng ban san va dam
dé tinh ndi lwc. Muc 4 trinh
bay két qua tinh néi lwc ban
san theo cac phwong phap
nham dwa ra cac nhan xét vé
s sai khac két qua tinh noi
Iwc theo cac phwong phap.

Hinh 1.1. San 6 cG bo tri luéi déu nhau vudng
goc [arch.vn]

2. Noi lwc trong ban san khi
thay ddi dé cirng dam phu
Trong cac két ciu san
c6 hé dam giao nhau, khi do
ctvng clia ddm dud I&n, ndi lwc
san co thé dwoc tinh toan theo
phwong phap hé s& mé men
c6 sén trong cac bang tra [1]
vé&i gia thiét coi ddm Ia cac gbi
twa khéng cé chuyén vi ding.
Tuy nhién trong thwc té, san
dwoc ké 1én cac dam co do
ctvng hivu han, va hé dam co
chuyén vi dwéi tac dung cla
tai trong.Nhw vay lién két cla
cac 6 ban véi dadm khong phai
la lién két ly twéng nhw dwoc
gia thiét khi lap bang tra, hon
nira chuyén ctia ddm dan dén
s phan phéi lai ndi luc cta
hé két chu bao gébm nodi lyc
trong san.Sy phan phdi noi
Iwc san con phu thudc vao ty
I& do cirng gitka dAm va san,

Hinh 1.2. San 6 c6 c6 phuong hé dam hgp

canh san goc 45°[3]
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Hinh 2.1. Mt bang két ciu dam giao nhau

ma trong phwong phap hé sb mé men chwa dwoc tinh dén.
D& nhan xét khi nao cé thé don gian héa coi dam la gbi twa
khéng c6 chuyén vi dirng bai viét phan tich mat bang san nhw
Hinh 2.1. Tai trong tinh toan: tinh tai san 3,91kN/m?; hoat tai
tinh toan dwoc 14y bang 3,6kN/m?. Bé téng str dung B25, E;,
= 30x103 (MPa). Chiéu day ban san chon so bd theo[1], 14y
hs = 100 (mm). 5 mé hinh san twong tng chiéu cao tiét dién
dam phu thay dbi tlr 300 dén 700mm (ty l& chiéu cao ddm dbi
véi chidu day san hy/hg = 3+7) dwoc chon tinh toan. So sanh
mé6 men tinh theo bang tra theo tiéu chudn ACI1963 véi gia
thiét dam 1a gdi twa cla san (khéng chuyén vi dirng) va md
men tinh trong md hinh diing phan mém SAFE.

Tw két qua tinh toan theobang tra cta tiéu chudn ACI 318
va phan mém SAFE trén Hinh 2.2 cho thay:

Mé men bang tra theo tiéu chuan ACI véi gia thiét dam
la gbi twa cGa san (khong chuyén vi ding) va mé men tinh
trong md hinh dung phan mém SAFE cé sy sai khac dang
ké. Cu thé nhw sau:

+ M6 men dwong & giira cac 6 ban tinh theo phdn mém
SAFE I&n hon md men tinh theo bang tra trong tiéu chun
ACI 318.

+ M6 men am & vj tri ban ké 1&én ddm phu tinh theo phan
mém SAFE ludn nhé hon dang ké& gia tri mé men tinh theo
bang tra trong tiéu chudn ACI 318.

+M& men am & vj tri ban ké Ién d&m chinh tinh theo phan
mém SAFE Ién hon dang k& so véi mé men tinh theo bang
tra trong tiéu chuin ACI 318.

Sw thay ddi kich thwéc ddm phu dan dén sy thay dbi
phan phéi noi lwc bén san nhung khong dang ké (xem Hinh
2.2). Noi lic tinh theo phan mém SAFE ludn khac ndi lyc tinh
theo bang tra trong tiéu chuan ACI 318 du c6 tang tiét dién
dam I6n dén ti 1& hy/hg =7.

C6 thé nhan xét réing ndi lwc san tinh theo cac phwong
phap khac nhau ra két qua khac nhau dang ké nhwng khong
lam gidm d6 an toan khi thiét ké két cu bé téng cbt thép vi
bé téng cbt thép c6 tinh déo nén sw phan phéi lai noi luvc do
déo sé dap ng dwoc didu kién can bang. Diéu nay da dwoc
néu trong nhiéu tai liéu [4,5]

3. M6t sé phwong phap phan tich két cdusan 6 co
San 6 c& gdm ban san va hé dam truc giao.Xét mét

M6 men tinh theo | )
bang tra cua tiéu
chuén ACI318

Osans1 " ' 1 ]
M =3.6(kNm) &
MACI’T :—12(kNm) F"—:- == .
M*'-" = =5 6(kNm) | Tiay==300mm
& R ——— :
O san 82 L . !
51 81 53

M =2.1(kNm)

M = —40(kNm) | : i) )

O san S3
i | " ’
M =2.2(kNm) -
M = =5 5(kNm) . _&T
v 4
s !- h -I.l:‘.:lll.lll B i
Osans4 B - 3
M =3.3(kNm) EI
M =1 1(kNm) TUam g ma
M 1" = _4.8(kNm)
54 SRR 1
b e
O san S5 Tt = S0y | B
M = 2.2(kNm) . Srcmihuas
M = 38(kNm)  ® 1

A_

- _| il,_b.- ﬂ.ﬂ?runl_! . &

O san S6
M =2 7(kNm)

1-83

M*" = -5 1(kNm)

B | |I._IT.' TiHmm B 3

Hinh 2.2. M6 men theo phucng canh ngan véi chiéu
cao dam phu h= (300+-700)mm
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b ]

béngsan 6 c& c6 kich thwéc nhip theo hai phwong 1an lwot
la Ly, Ly, tai trong tinh toan tac dung Ién san la q (KN/m?3).
Khoang cach swon 6 co theo hai phwong lan luot la a, b.
(Hinh 3.1). Bai bao nay ap dung ap dung 3 phwong phap:
phan tich dan hdi dung phdn mém phéan t& hivru han, phwong
phap gan ding Rankine- Grashoff [5,9] va ly thuyét tAm vé
dé tinh noi lwc san 6 co.
3.1 Tinh theo phuwong phép gan dung Rankine- Grashoff
Xét 6 ban co kich thwéc Ly, Ly, tai trong tinh toan tac dung
I&n san 1a g (kN/m?). Gia thiét san & c& duoc lién két ty do
l&én gbi twa xung quanh. Twéng twong cét hai dai ban co bé
rébng mot don vj dat vudng goc v&i nhau, dd véng Ion nhat
gitra 6 ban f,=1, = 1.

384 EJ 384 EJ (1)

Tai trong phan b theo phuong Ly, L, 1an lwot 1a gy, qy
dwoc tinh nhw sau:
L L

T O Y

f=

q,=
)

M6 men udn I&n nhatcho swén & gitka 6 ban theo hai
phwong:

I r
M =qga—=> M =qgb-=~
TR (3)
Lwc cat I&n nhat:
L
0,=q9b=> 0 =q,a——
2 ; ¥y y 2 (4)

- Momen udn trong cac swén con laictia san theo phuwong
L, va Ly c6 thé tinh theo ty 1& v&i My, M, [9] la:

Ml.x = kl ‘Mx

M, =k .M

2.x 2 y (5)

Trong d6 k4, ks 1an ot 12 hé sb 14y theo [9].
3.2 Tinh theo ly thuyét tdm vd

San 6 co bé tong cot thép dwoc coi nhu tam dan hoi va
dang ’hu’(yng duwoc ké tw do & ca bon canh. Theo trén phan
tich tAm va vé ctia Timoshenko [10], d6 véng f tai diém (x,y)
tinh dwoc nhv sau:

. [ﬂx} [y
sin| — (Sin| —
_l6g L, L,

fzr6D2HDy

x

<+ +—
L LL L

(6)
Trong do:
El,, El,, Cy, Cy 1an lwot 1a d6 ciing chong udn va chong
xoan clia swon 6 co theo hai phwong Ly, L.

EI C
b -7 a. b a

C,=kGJ, =kGa’h;C, =kGJ, =kGbh
dd clrng chdng xoén clha swén 6 co theo hai phuong
L Ly
Mb dun chéng cét:
E
G=
2(1+v)
_ Hé s6 poat xdng véi bé tong v =(0,15+0,25), chon
bang 0,2
~ kq: hang s0 phy thue vao ty s6 chiéu cao (h) va bé rong
tiet dién ngang (b) swon 6 c&, dwoc lay theo[10]
Lly: IAn lwot 1a md men quan tinh cla swdn 6 c& theo
hai phuong X, Y. Co thé dwoc tinh nhw sau: [, =1, = kbh’ .
Trong d6 k 1a hé s6 phu thude ty s6 dwoc lay theo Bang
101 [2] cho dam tiét dién chi» T cé bé rong canh b béng
khoang cach gilra cac swon 6 co (a,b). k phu thudc ty so b/
b va hy/h.
M6 men udn (M,, My), mé men xoan (M,y, M) va luc cat
(Qx, Q) 1an lwot tinh dwgc nhu sau:

u --p &L= p, (Q 1

o’ L
¥ ()
2
62
M, =-p,%L )=—D\{£J f
oy L
y (8)
__C,r(azf )
Y b oxoy
Cos @ COS Q
_C[ = |16g L L,
b\LL, )z°| D, 2H D,
' L
- ©)
v o GO,
. a Oxdy
COS ﬂ Ccos Q
_Cf o Yo L) L
alLL )z°| D 2H D,
L, LL L
(10)
cos[mjsin(”] s \
Q :@ —Lx Ly D 1_4_&_”-
* 2| D, 2H D, L oa LI
ree ’ o
x x "y y (11)
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. [ﬂ' ) ny
s CcosS
o tog| \L) L)) = c
"z D, 2H D, "L, b LL
4 272 4
L, LL L

x

(12)

4. Ap dung tinh toanva thao luan két qua

Cho mét bang san & c& c6 kich thwdc theo hai phwong
Lx =12 (m); L, = 9(m); swon 6 co ¢6 kich thude tiét dién bxh
= 200x500 (mm), chiéu day ban san hg = 70 (mm). Khoang
cach swéon 6 cd theo hai phwong gidng nhau a = b = 1500
(mm). Bé téng st dung B25, E, = 30x103 (MPa). Cét thép
CB300V (CIl). Tai trong tinh toan: tinh tai san va tai trong
hoan thién 6 kN/m?; hoat tai str dung tinh toan dwoc lay béng
3,6kN/m?,

Két qua tinh toan md men udn I&n nhat va lwc cét 16n
nhét cGia suwon gitra san 6 cotheo cac cong thire tinh noi luc
da c6 muc 2 va phdn mém SAFE version 2016 [6] dwoc thé
hién trong Bang 1. K&t qua tinh toan cho thdy mé men ubn
My gitka phdn mém SAFE va cong thirc tinh gan ding cho
két qua twong dbi gibng nhau. Lwc cét tinh theo ly thuyét tAm
vé va phdn mém SAFE cho két qua gin nhw nhau. M, va Q,
tinh theo cac phwong phap khong chéch nhau nhiéu.

Mo men va Phuon ) ) )
Iwc cat trén‘ ha égn Ly,thuyét Phan mem
mét don vi bé | PhaP 9 tAm v SAFE
N dung
réng

M, (kKNm) 62.0 50.21 80.0
M, (kNm) 110.3 89.27 112.3
Q, (kN) 20.7 15.4 23.9
Q, (kN) 49 32.8 32.6

4.1 Anh huéng nhip san 6 co

D& phan tich anh hudng nhip san 6 co, ta gilr nguyén cac
théng so cua san da phan tich & trén chi thay doi nhip san 6
co theo phwong Lx. Bon trwdng hop san 6 c& cogia tri nhip
Lx, L, nhw trong Béng 2.

—e— SAFEVEITS —m— LT TA A
oP san 3ing
s
X F
" /
F
: .\__,.:-"";"- 0
- ol
5 g
o A rrfil
E . T

18

L, (m) 9 12 15 18
L, (m) 9 9 9 9
Ly/Ly 1 1.33 1.66 2

M6 men ubn I&n nhat M,, M, va lyc cat Ion nhat Qx, Q,
clia swon gilra san 6 cd tinh theo cac phwong phap & muc 2
cho céc trwong hop nhip san 6 co co ty 1€ L,/L, thay adi tr 1
dén 2 1&n lwot dwoc trinh bay trong cac hinh dum day:

Hinh 4.1 th& hién md men udn 16N nhét cta swon gitra
san 6 co theo phuong Y (M,). Két qua cho théy khi ty 1& hai
canh 6 san L,/L, tang thi m6é men uon (My) tang theo ca ba
cach tinh. Gia trl mé men udn tlnh theo phan mé&m SAFE I6n
hon theo phwong phép tinh gan dung va theo Iy thuyét tAm
vo.

Vei L, =1 va 1,33 gia tri mo men udn My tinh theo
phan ter hwu han va phwong phap gan ding cho két qua gan
glong nhau. Vi L/L, tang Ién 1,66 va 2 thi gia tri mé men
uon theo phuwong phap gan dung va ly thuyét dan hdi tang ty
I& v&i nhau, gia tri tinh theo phan t& htru han I&n hon han hai
phwong phéap trén (rng voi ty 1€ Lx/Ly =2.

Hinh 4.2 cho thay khi ty 1& hai canh & san Ly/L, tang thi
mo men uén (M,) gidm. Gia tri mé men uén t|nh theo phan
mém SAFE 1&6n hon theo phwong phép tinh gan ding va
theo ly thuyét tAm vé ng véi L WLy =1 va 1,33 va 1,66. Voi
Ly/Ly= 2 thi gia tri m6 men udn t|nh theo phan t& hivu han
cho ket qua gan bang hai phwong phap ly thuyét tAm vé va
phwong phap gan dung.

Hinh 4.3 thé hién lwc cit swon phuo’ng Y tang theo ty 1&
LJ/Ly. Luc cat Qy theo phuong khac gan dung I&n hon theo
phan mém SAFE va ly thuyét thm vé. Vi L WLy =1.33 va 2.0,
gia tri lwc c&t theo phan t& hiru han va ly thuyet tAm vé gan
nhw nhau

Hinh 4.4 thé hién lwc c&t ddm phwong X gidm khi ty & L/
L, tang. Voi L, L Iwc c&t theo phan t&r hiru han nhé hon theo
phucmg phap gan diing va 1on hon theo ly thuyét tAm vé. Khi
L/L, tang lwc cét theo phan t& hibu han gidm nhwng I&n hon
so VOI gia tri lwc cét theo ly thuyet tAm vd va phuo*ng phap
gan dung. Khi L, =2L,, lwc cét theo phwong phap gan ding
sat v&i gia tri theo ly thuyet tAm vo.

V&i cac 6 san khao sat cho thay mé men va lwc cét phu
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thudc vao ty 1& nhip cta 6 san. Khi nhip 6 san hai phwong
b&ng nhau md men udn va luc cat swon gitka & san bang
nhau, khi nhip theo phwong nay gép 2 1an theo phwong kia
mé men theo hai phuong chénh nhau 7,34 1an khi tinh bang
phwong phap phan t& hivu han.
4.2 Anh huéng cta khodng cach dédm va chiéu cao tiét dién
dam 6 co

Dé xét dén anh hwéng khoang cach dadm & co ta chon
6 san co nhip L,=L,= 12m; Bai toan dugc khao sat bang
phwong phap phan t& hiru han cho 25 trwdng hop twong
ng véi khodng cach cac dam 6 co 1an lvot 14 0,75; 1; 1,2;
1.5 va 2m, ddng thoi chidu cao tiét dién dam & co (h) thay
ddi tir 300 dén 700mm, cach nhaumét khoang Ah = 100mm.
Chiéu day san h; = 70mm; bé réng ddm b = 200mm; bé téng
st dung B25, cbt thép nhom CB300-V. Gia tri md men udn
I&n nhét ctia dam gitra san 6 c& dwoc thé hién trén Hinh 4.5.

T két qua trén Hinh 4.5 cho thdy mé men uén I&n nhét
cla dam gira san 6 co ty & thuan véi chidu cao swon va
khoang céach gitra cac swon.Nhw vay véi nhip san cho trwdc
thiét ké chiéu cao dam va khoang cach gitra cac dam 6 co
hop Iy 1a rét can thiét trong bai toan san 6 co.
4.3. Théo luén két qua

D&m phu c6 vai trd dang ké trong viéc chia nhd 6 san, va
phan phdi md men am va mé men dwong trong san swon
toan khdi. Thong qua vi du tinh todn ndi lwc cla ban san
theo phwong phap mé men va phan mém SAFE cho thay véi
ty 18 hy/hs< 3 thi mé men am vj tri ddm phu h3u nhw khéng
¢6, ma chi c6 md men dwong. Khi hy/hg> 3 thi xuét hién mé
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Tinh toan bulong neo trong bé tong
theo tiéu chuan hoa ky ACl 318-08

Calculation of anchor bolts according to ACI 318-08

Tom tat

Dai vdi cac cong trinh dan dung, céng nghiép
viéc sit dung cac loai bu 16ng neo (c6 thé Ia dat
trudc hoac dat sau) dé lién két két cau thép véi
bé tong rat pho bién. Su pha hoai cia bu long
neo rat phiic tap né 6 thé xuat phat tir ban
than bu long neo hay cac viing bé tong quanh
bu Iong neo theo cac dang chiu luc khac nhau.
Trong cac diéu kién phai dung bu léng neo dat
sau (cong trinh cdi tao, treo cac thiét bi hoan
thién, co dién...) 6 cdcvung dién tich hep dé
xay ra pha hoai tir viing bé tong quanh bu long
neo. Bai bao dé cap dén viéc tinh toan bu long
neo trong bé tong theo tiéu chuan Hoa Ky ACl
318-08.

Tir khéa: bu Iong neo, kéo, cdt, do bén, bé tong

Abstract

For civil and industrial constructions, the use of
anchor bolts (either potst installed anchors or cast in
place anchors) is very popular. The failure of anchor
bolt is so complicated. It can arise from the anchor
bolt itself or the concrete areas around the anchor
bolts under different force. In the conditions where it
is necessary to use cast in place anchors (renovating
works, ME equipment...) It is often appears failure
cases from the concrete area. The paper mention

to the calculation of anchor bolts according to the
American standard ACl 318-08.

Key words: anchor bolts, tension, shear, strength,
concrete
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1. Dat van dé

Thuc té lam viéc ctia céc loai bu 16ng lién két véi két cAu bé tong cbt thép (bu
I6ng neo dat trwdre, dat sau ...) la rat phire tap. Sw pha hoai cé thé xay ra tai bu
I6ng neo hay tai viing bé téng quanh bu 16ng neo, cé thé pha hoai do chiu kéo
hoéc chiu cat hodc két hop. Trong tiéu chuan thiét ké két ciu thép hién hanh
TCVN 5574-2012 va ca tiéu chuan thiét ké bé tong cbt thép TCVN 5574-2018
m&i chi d& cap dén sw pha hoai tai ban than bu 16ng neo ma chwa dé cap nhiéu
dén sw pha hoai ctia viing bé téng quanh bu 16ng neo. Déi véi cac loai bu long
neo dat trwdc dwgc han ché dang k&. Tuy nhién trong mét sb trwong hop khi
thi cong céac cong trinh cai tao hodc nhivng trwdng hop bat kha khang thi phai
dung céc loai bu 16ng neo d&t sau khi d6 chiéu sau chén bu 16ng trong bé tong
va khodng céc tr bu I6ng t&i mép tiét dién han ché. Do d6 nguy co pha hoai bé
téng quanh bu 16ng neo 14 rat I&n.

Sw pha hoai cua lién két bu 16ng vao bé tdng co thé xay ra mét hodc két hop
cac trwong hop trong hinh 1.

Do han ché trong khéi lwgng nén néi dung bai bao tac gia chi xin & cap dén
trwdng hop kéo v& cdn bé tdbng quanh bu I6ng neo (trwéng hop d,e cda hinh 1)
va trwdng hop vé& con bé téng do lwc cét (trwdng hop a,c cla hinh 1). Trong d6
sé khao sat cho trudng hop khoang cach tir tdm bu 16ng neo dén mép bé tong
nhé va bé day cAu kién bé téng nhé.

2. Tinh toan dé bén theo diéu kién kéo v& con bé téng quanh bu I6ng neo

D6 bén danh nghia theo didu kién kéo v& con bé tdng quanh bu 16ng neo
don hoac nhém bu 16ng neo xac dinh nhw sau:
Déi vé&i bu Iéng trong nhom:

Nc

Ncbg A l//ec,Nl//ed,N'//c,Nch,NNb
N co (1)
Déi v&i bu léng don:

N, = jNC ‘//ed,N'/’c,N‘//cp,NNb
Neo 2)
Trong do6:
ANco 1a dién tich hinh chiéu bang viing bé téng kéo v& cho 1 bu léng don.

Ay, =(2x1.5h,)x (2x1.5h,) =9h>

Khi c6 nhiéu bu 16ng néu khoang céc theo 2 phwong dén 1 bu I6ng gan nhat
nhé hon 3 1an chiéu sau chén bu 16ng trong bé téng (hef) thi khi d6 sé& tinh toan
cac bu 16ng nhw 1 nhém va dung céng thire (1). Con khi khoang céac tv 1 bu
I6ng dén cac bu 16ng khac I&n hon 3 hef thi phai tinh toan kiém tra cho bu léng
don dung cong thic (2).

Anc 1a dién tich hinh chiéu bang c6n bé téng kéo v& clia 1 bu 16ng neo don
hodc nhém bu 16ng neo dwgc xac dinh nhw cac trwdng hop sau:

Xac dinh Yee n:

WYeen 12 hé ké dén do 1éch tam clia nhom bu 16ng xac dinh theo cong
thirc sau:

1
Wy =7, VA& gid tri Yooy khOng 1ay I6n hon 1 (3)
( 2e, ]
1+
3h,
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4. D mpiny tham b Moy LEE foag by 1ach

v,
i
=

A Bt thien ba 15ng

B [ong neso Khoag da i

. D dimye b

a.Cac trwdng hop pha hoai bu 16ng neo
chiu cat chiu kéo

Hinh 1. Cac truéng hgp pha hoai bu 16ng neo [3]

i

1
|
| —
| n
w g
o [ -
| - |
| 2 | 1.5hg | 1.5he |
| <, 7 7 7
! —F Mat ding
4{ 1.5h 4{ 1.5he¢ 4{
Mat bang

Hinh 2. Tinh toan ANco [3]

V&i e;, la do Iéch tdm lwc kéo so v&i trong tdm nhdm
bu léng.

Xac dlnh \lfed,N:

Ve n =1, néu Cyomin > I'Shef

(4)

a,min X

c
Wen =0.7+03—"— néu ¢

, <1.5h,
1.5h, ‘

a,min
(5)
V&i Camin la gid tri nho nhét trong cac khoang cach tir
tam bu 16ng neo dén mép;
Xac dinh y, N

Khi tinh toan khong xuét hién vét nit .y = 1.25 véi

[ W& tina vdemil bem

;
<

&, o rovg by keo g

W, L
P
7,
s l = ,/'r
|.-"'

ERa tmp by ndek

b. Cac trwvdng hgp pha hoai bu I16ng neo

bu léng dat trwdre, Yo = 1.4 v&i bu 16ng dat sau;

Khi tinh toan cé xuét hién vét nit y,y = 1.0 v&i bu
I6ng dat trwéc va bu 16ng dat sau.

Xac dinh yep n:

Yo = 1, néu Comin =€

ac

(6)

Ca,min £
,néu ¢

<1.5h,

l//cp,N =

a,min
ac

7)

h,
Va gid tri e khong duoc nhé hon 1.5—L;
C

Trong d6 ¢, xac dinh tuy thudc loai bu 16ng neo. Déi voi
bu l6ng kiém soat bang mé men xoan c,.=2.5h,, ddi v&i cac
loai bu 16ng khac c,.=4hg.

Cwong do chju kéo cta bé tong trong vung bi niet khi tinh
toan theo diéu kién kéo v& con bé téng quanh bu l6ng neo
khéng dwoc vwrot qua gia tri sau day:

N, =k AL B

Trong d6: k=24 vé&i bu 16ng dat trudrce,
k=17 dbi v&i bu l6ng dét sau;

(8)

A =1 véibé tdng nang théng thwdng;

Déi v&i cac bu I6ng han dau cé 28cm<hy<63cm thi Ny,
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o,
c; . 1.5hg , ¢ s, L.5hg , & s, LShy
Anc 1 11 1 —Axc ] R 1 —~Anc
[N ~ [ 5 [
— — 7
1.5he | 4 1.5hs L 1.5he L
‘ B |
e e s
I [ A S R e
1.5h.¢ i 1.5h¢ i i ¢ i i
] | ] L | L
— = — . “ B

ANC = (Cl + 15hef)(2 X 15hef)
Néu ¢, < 1.5h

Khi cac bu 16ng neo ndm & vi tri cé khodng cach t¢i mép
bé tong bé hon 1.5hef t&i ba canh hoac nhiéu hon ba canh
thi gia tri clia hef dwoc st dung dé tinh ANc theo céng thirc
(1) dén (8) sé bang gia tri I&n hon gitra ca,max/1.5 va 1/3
khoang cach I&n nhét giir cac bu 16ng trong nhém.

Do ben thiét ké la gia tri N, hay §N,,, trong do ¢ la
hé so S}J’c I’(héng phu thudc dang chiu Iyc va bo tri cot thép
trong ket cau bé tong.

3. Tinh toan d6 bén theo diéu kién v& con bé téng do
Iwc cat

D6 bén danh nghia theo diéu kién v& bé téng do lwc cét
dwoc xac dinh nhuw sau:

Déi vé&i bu I6ng trong nhom:

I/vcb = Ail//ec,Vl//ed,Vl//c,Vl//h,VI/b

Vo (9)
Vchg = AVC VeerWerVirVs

Vco (10)

) V&i AVco 13 dién tich hinh chiéu ving bé téng v& do lwc
cat cho 1 bu I6ng don.

4,,,=2(1.5¢,)(1.5¢,)=45(c, )

A,c la dién tich hinh chiéu c6n bé téng vé& do lwc cét cia
1 bu 16ng neo don hodac nhém bu I6ng neo dwgc xac dinh
theo cac trwong hop trong hinh 4.

Xac dinh Wee v Wec v 1@ hé ké dén do l&ch tam clia nhém
bu 16ng xac dinh theo céng thirc sau;

v = 1
ec,V — 7 N
1+2ﬁ
3c,,

e; l& d6 léch tam lwc cét so véi trong tm nhém bu 16ng;

, Va gia tri Yec v khong I8y I6n hon 1

(11)

Xac dinh Yeq vt Veay =1 ., néu Ca2 2 l'scal (12)
ca A
Yeay =0.7+0.3 1.502 ,néu ¢, <1.5¢, (13)

cal

Xac dinh y, v
Khi tinh todn khong xuét hién vét nit we,V = 1.4, khi tinh
toan co xuat hién vét nirt ye,V dwoc lay nhw sau:

ANC = (Cl + Sl+15h€f)(2 X 15het)
Néu ¢, < 1.5h; va s; < 3hg

ANC b (Cl + Sl+l.5hef)(C2 + 52 + 15hef)
Néu ¢y va ¢, < 1.5h va sy va s, < 3hy

ey = 1.0 khi khdng cé cbt thép gia cwong, Yoy = 1.2
khi c6 cot thép doc gia cuong, Wy = 1.4 khi cb cot doc va
coOt dai gia cuong.

Xac dlnh \Vh,V:

/1. .
Wiy = % ,néu h, <1.5¢,

Why lay gia tri khéng nhé hon 1.
Cudng d6 chiu cat cla bé téng trong viing bi niet khi tinh
toan theo diéu kién v& con bé tdng quanh bu 16ng neo do lyc
cat khdng dwoc vuwot qua gia tri sau day:

) )

a

(14)

(15)
Trong do6:
l, = h, véibulong co do cing khong déi, I, =2d,, voi
bu 16ng né kiém soat bdng md men xodn. Trong tat ca cac

trwong hop [, <84, .

DPoi v&i cac bu long co phan day dwoc dét trwdc hodc
han vao cot thép gia tri Vb dwoc tinh toan theo cong thirc

Sau:
0.2
/ , .
o8 )

a
A =1 voi bé téng ndng thong thuong;

Khi cac bu 16ng neo ndm & vi tri cé khodng cach t¢i mép
bé tdng bé hon gia' tri 1.5¢c,1 va h, <1.5c, thi gia t’ri clia cy4
dtyo’c st dung dé tinh toan theo cong thirc tir (9) dén (16) sé
bang gia tri I&n hon gilra c,,/1.5, h,/1.5 va 1/3 khodng cach
I&n nhét gitr cac bu léng trong nhom.

D6 bén thiét ké 1a gia tri ¢V, hay ¢V, .

Khi chiu tac dung ddng thdi cha lwc cét va lwc kéo thi
cdng thire kiém tra cho 3 trwéng hop nhw sau:

(16)

.V
Néu <02 thi N >N,
v, (17)
- Néu Ny <02 thi gV, 2V,
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A =21 !
we = 2 1.5C0h, A '2{15'3.1:"7-

S € 1568, h, <158,
Aw- AT A 7
. i b | By
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e ¥ 150,01 Sea
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. N V.
-Néu —>0.2 va = >(.2
N,, n
V
. <1.2
gN, 9V, (19)

4. Tinh toan do6 bén kéo va cat cua than bu long

Tinh toan kha nang chiu kéo ctia bu I16ng neo:

Kha nang chiu kéo danh dinh clia clia cac bu 16ng neo
xac dinh nhw sau:

Nva = nAse,N uta (20)

Trong do:
n: la s lwgng bu 1ong,
Agen: la dién tich thwe bu 16ng neo;
fm . la cwdng do kéo dwt danh dinh cla bu l16ng neo
4y gia tri nhé hon cta 860Mpa va 1.9 f, .
Kha nang chiu kéo thiét ké 14y gia tri: N, v6i @ hé sb
strc khang phu thudc vao phan loai nhém bu 16ng.
Tinh toan kha n&ng chiju c4t cta bu 16ng neo:
Kha nang chiu cat danh dinh ctia ctia cac bu [6ng neo xac
dinh nhw sau:

V=nd,, f.. dbivéibulong cé dau dang thm; (21)
V.,= nO.6AS€,,, .« 96i v&i cac loai bu 1dng khac;  (22)
Trong d6
Asevs N, Jua : 1y nhu trong cong thire (20)

Kha nang chiu kéo thiét ké lay gia tri: N, v6i @ hé sb
strc khang phu thudc vao phan loai nhém bu 16ng.

5. Van dung vao bai toan thwc té cong trinh khi dung
bu I6ng dat sau vao cac vung bé tong chiu kéo co6 dién
tich nho

Trong thuc té xay dwng cong trinh rat hay gép cac truong
hop phai st dung bu 16ng neo dat sau. D6 cé thé 1a cac cong
trinh cai tao (khoan dam thép vao cot bé téng, thém mai che

<100, Vi 8 <30y,

Avr = [EU E“'ﬂ' + =1|n'

mai sanh ...) hodc cac cdng trinh don vi thi cong d&t sau dé
tién lgi cho qua trinh thi céng va dinh vi chinh xac vi tri (cac
chi tiét d& hé théng ME, chi tiét kién tric...).

Can cl vao cac cong thirc tinh toan thay rang sw pha
hoai cén bé téng quanh bu 16ng hodac cum bu 16ng phu thuéc
trwc tiép vao dién tich hinh chiéu con bé tdng pha hoai Ayg,
Ay, va cudng do bé tdng pha hoai Ny, V, (phu thudc nhiéu
vao chiéu sau chén bu 1&ng trong bé tng).

Xét theo diéu kién nay thi cac bu 16ng hodc cum bu long
& cac mép tiét dién sé& cé dién tich tich ANC, Avc nho nhéat
ddng thoi loai cong trinh nay thwong sé co bé day cAu kién
han ché nén chidu sau chén bung 16ng neo trong bé téng
hes NO.

Dé thay rd sw suy giam kha nang chiu lwc khi st dung bu
I6ng dat sau trong cac vung dién tich chat hep, & day trinh
bay vi du tinh toan cho trwong hop nay.

Vi dy 1: Xac dinh d6 bén thiét ké cla lién két bo tri nhw
hinh 6. Bu l6ng M20, chiéu sau bu I6ng neo trong bé tong
la 120mm. Bu l6ng thudc loai dat sau, dung loai cé gic’yj han
chay vat liéu thép f,=300 Mpa, bé tong dung B20, hé so slrc
khang ¢ =0.7.

Do he=120mm, khodng céch gitr cac bu 16ng ké nhau la
$=130mm<3h,=360mm nén tinh toan cac bu I6ng la 1 nhém

Khoang I&n nhét tir cac bu 1dng ngoai cing dén mép
Camax= 60mm < 1.5hg= 180mm. Do d6 gia tri hes dwa vao
tinh toan la gia tri Io6n hon gira ¢, may/1.5 va 1/3s.

Camax= 60MmM, Cymax/1.5=60/1.5=40mm.

s=130mm), s/3=130/3=43.3mm.

Do d6 gi4 tri hy dé tinh toan 14y 43.3mm

C6ng thire tinh toan dd bén kéo v& con bé téng nhw sau:

Ay,
Ncbg = ANc (//eaN(//ed,Nl//c,Nl//q,,NNb

‘N co
Ay, = 9hj/. =9x43.3%
=16874.01mm* =168.74cm*

Ay, =(50+130+1.5x43)x (50 +130 +50)
=61125mm* =611.25¢m*

A, =611.25<44, =4x168.74=674.96cm’

=1 do khdng co6 dd l&ch tam trong lién két
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0N DAIHOC KB

1 N N
€3 | V)
|
4 + ! T 4 m—f
) 1
|
. Cal A + —A
¢ S 1.5h , ~ N , g
L L 4L 4\/ ef L Ca;]' - S N CdlI \\\
‘ ! i ! Lca L S L Ca L
@:T' ‘“::L ~ PN /// ’ ' ’
T NN Puong phé hoai
L th - gia dinh tinh cal
250 #N,,, =0.7x39.41=27.58KN
60, 130 60 . .
1 1 Khoang I&n nhat tlr cac bu I6ng ngoai cung dén mép
= v;L ﬁi & Cyo= 60mm < 1.5¢,1= 75mm.
L o o K| T ko va h, =7cm<1.5c,,=75mm. Do do gia tri c,1 dwa vao tinh
w = — L Wﬁfﬁ‘ L toan la gia tri Ion hon gilra c,/1.5, h,/1.5 va 1/3s.
o :)ﬁ 5 5 IR Cap= 60MmM, Cay/1.5=60/1.5=40mm,
e 250 h,/1.5=70/1.5=46.7mm, s=130mm, s/3=130/3=43.3mm.
Do d6 gia tri c,4 dé tinh toan 14y 46.7mm
N

DO €, in =50mm <1.5h,, = 64.95mm nén
Ca min 50
V,y=07+03—"-=0.7+03——"---—-=093
’ 1.5h,, 1.5x43.3

Khi tinh toan c6 xuét hién vét nirt yen = 1.0

Xac dinh Yo N

DO €, pyin =30mm <1.5h,, = 64.95mm nén
Comi 50
=20 = =0.46
Ve 2.5%43.3

Yepn khong dwoc nhé hon

h
150 15 B3
c 2.5x43.3

ac

=0.6 nénldy v, =0.6
Cuwéng do6 chiu kéo bé tong khi tinh toan theo diéu kién
kéo v& con bé tong:
N, = kc/i fc'h;f =17x1x+/16.2 x 433"
=19507.7N

D6 bén danh nghia kéo v& con bé téng nhu sau:

A c
Ncbg = AN l//ec,Nl//ed,Nl//c,Nl//cp,NNb
Nco

61125
168.74

D06 bén thiét ké kéo v& con bé tong la:

x1x0.93x1x0.6x19.5=39.41KN

4,
Vipe = Ait//ec,vl//ed,ywc,vwh,m
V co

Trong do:

4, =45(c, ) =4.5x8" =288cm’

A, =(60+130+60)x1.5x46.7 =175.1cm”
¥,., =1 dokhéng c6 do Iéch tam trong lién két

60
=0.7+03—————=0.95
Vear 1.5%46.7

Khi tinh toan c6 xuét hién vét nit Wy = 1.0

1.5¢,, \/1.5><46.7 ,
= al — =0.96 14 =1;
Yy \/ h s YWy

a

Cudng do chiu cét clia bé tong trong viing bi it khi tinh:

v, {7[;—] Jd, JNZ' ()"

a

_ [7[%}02 m}m (46.7)"° =52.6KN

D6 bén danh nghta theo diéu kién v& bé tong do luc cat:

175.1

V ———x1x0.95x1x1x52.6 =30.3KN
288

cbg =

D6 bén thiét ké v& con bé tong do luc cét la:
oV, =0.7x30.3=21.20KN

cb; <
¢ ‘(xem tiép trang 43)
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Tinh todn luc xiét tdi uu ctia bu long chiu kéo
duéi tac dung ctia tai trong thay doi

Calculation of the optimum tightening force of tensile bolts under variable loads

Tom tat

Theo cac nghién ciiu véi lién két bu long chiu
kéo dugc xiét du chat sé sinh ra ing luc trudc
tao nén bién dang ngudgc véi khi chiu tai cia
méi néi. Do vay, khi lam viéc khodng 75% tac
dung clia ngoai lwrc phan phdi 1én méi ndi triét
tiéu bién dang ban dau va bu ldng chiu khoang
25% con lai ciing véi luc siét [5]. €6 thé thay khi
xiét chat bu long sé gitip tang dd bén va tudi
tho méi ndi, ddm bao d6 bén dong déu trén
than bu long va cia méi ndi, dac biét la véi cac
lién két bu long chiu tai trong thay déi. Bai bao
dé xudt phuong an tinh toan luc xiét téi uu va
dd bén moéi cia lién két bu l6ng chiu kéo dudi
tac dung cdia tai trong thay ddi theo tiéu chi
ctia Goodman va Gerber phu thudc vao giéi han
bién dé va gia tri trung binh ctia iing suat.

Tir khéa: lién két bu long, d bén mdi, bu long chiu tai
trong thay ddi, tdi trong ddng, phd hoai méi

Abstract

According to studies, if a tensile bolted joint is
tightened enough, it will produce prestressing,
causing the opposite deformation to the load of the
joint. Therefore, when in service about 75% of the
effect of the external force distributed on the joint
cancels the initial deformation and the bolt bears the
remaining 25% along with the tightening force [5].
It can be seen that well-tightened bolts increase the
strength and durability of joints as well as provide
equal strength of the bolts and tightness of the joint
parts, especially for bolted joints operating under
variable load. The article proposes the calculation

of the optimal tightening force and fatigue of

bolted joints working in tension under variable load
according to the Goodman and Gerber criteria, which
depends on the limiting amplitude and mean stress.

Key words: bolted connection, fatigue strength, bolt
under variable load variable load, fatigue failure
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Vi Lé Quyén

1. M& dau

Lién két bu 16ng Ia mét trong cac hinh thirc lién két chinh s dung trong
két ciu thép, dac biét la cac két cAu chiu tai trong thay dbi (tai trong dong). Bu
I6ng lam viéc dwa trén nguyén ly ma sat gira cac vong ren clia bu 16ng va dai 6¢
d& kep chat cac chi tiét lai v&i nhau. Duéi tac dung cla tai trong thay d6i, do bén
cua lién két bu 16ng bi giam xubng b&i sw méi cuia thép. Pha hoai méi rat nguy
hiém so v&i pha hoai déo do xay ra dot ngodt va khong cé dau hiéu truéc, khi
d6 két cAu bi pha hoai béi trng suat nhé hon dang ké gi¢i han bén va dudi gisi
han chady cla vat liéu. T gitra thé ky 19 pha hoai méi va cac yéu t6 anh hwéng
dén dd bén maéi da dwoc nha khoa hoc nghién ctru phd bién nhu cac Geber,
Goodman hay tai liéu ASME (American Society of Mechanical Engineers... [1,2]
phéa hoai méi clia bu 16ng dwdi tac dung cla tai trong thay dbi ciing dworc tinh
toan dwa trén cac nghién ctru nay.

Lwc xiét bu 16ng 13 lwc hivu ich két hop véi canh tay don ctia dung cu xiét tao
thanh md-men xoan dud I&én tac dong lén dau bu 1dng hodc dai 6¢ nhdm tao ra
rng suét cang ban dau trong than bu Iéng d& dam bao lién két duwoc kep chat
theo dung yéu ciu ky thuat. Tiéu chuidn TCVN khéng yéu ciu xiét bu 16ng chiu
kéo nhw thé nao, nhung tiéu chuan cac nwéc (MY, chau Au, Uc, Nga...) déu
yéu ciu bu 16ng chiu kéo phai dwoc xiét dén lwc 1én hon lwe né sé chiu khi lam
viéc dwéi tac dong tai trong, d& cho cac mat
bich khéng bi tach ra. V&i bu 16ng chiu kéo boi
tai trong thay ddi khi dworc xiét chat sé& 1am tang
tudi tho cling nhw dd bén cua lién két. Bai bao
dé xuét phwong phap tinh toan lyc xiét t6i wu
va hé sb an toan b&n mai cho bu 16ng chiu kéo
doc truc.

2. Phwong phap tinh toan

Theo két qua thwc nghiém [3], khi bu l6ng
chiu tai trong thay ddi 15% phéa hoai xay ra & -
vung dwéi md bu 16ng, 20% tai phan dau ren  ink 1: Cac vi tri xay
va 65% tai vung ren trong mat phang ty vao dai 143 pha hoai méi cia bu
6c (hinh 1). I6ng: )

Trong bang 1 néu cac gia tri hé sb tap trung
&ng suét trong ren va ving dwdi mi bu léng
[4]. Bu I6ng c6 ren can (gia cdng phwong phap
I&n ren) cé hé sb tap trung &ng suét thap hon
so v&i ren tién (bang 1). Ren can c6 cwong dd
I&n hon do bién cirng ngudi. Cac chi sb trong
bang 1 tinh dén dac tinh k¥ thuat gia cong nay.

1 — phén dudi mii; 2— phan
dau ren; 3 — phan ren trong
mat phang ty vao dai &c

Bang 1: Gia tri hé so tap trung rng suat Ka

] . Tairen
Cap dé bén Tai vung dw&i mi
Can Tién
3.6;...5.8 2,3 2,8 2,1
6.6;...10.9 3,0 3,8 2,3

‘Duéi tac dung cla tai trong thay dbi trong tiét dién bu 16ng c6 lwc xiét ' s&
xuét hién ng suét thay dbi dwoc thé hién béi biéu db trng suét phu thudc vao
chu ky nhw trén hinh 2.

Trong mot chu ky (rng suét tang tir gia tri trung binh G,, t&i gia tri Ion nhét
G nax VOI bién d6 G, sau do gidm xubng gia tri nhd nhét G,,;, bing véi (ng
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Hinh 2: Ung suét trong tiét dién bu 16ng chiu
tai trong thay doi

Hinh 3: Biéu d6 moi cia Goodman:
1 — dudng Goodman; 2 — dudng tai trong P;

I — vliing tudi tho khdng gidi han; II — viing tudi tho bi giGi han.

suat o do lyc xiét F sinh ra. Thong thudng tai trong dong
thay ddi tlr 0 t&i gia tri Ién nhat P. Vi du bu 16ng c6 lwc xiét
F chiu tai trong dong sé chiutdico gidtrila F, =C-P+F
(trong d6 C: Hé sb tai trong co ban xac dinh sw phan phbi
clia ngoai lic 1én bu l6ng dwoc xiét chat khi lam viéc chiu
kéo, C = 0,2;... 0,3 [5], do tinh dan hdi cla vat liéu nén chi
co phan C- P cla ngoai lyc truyén vao bu long) va F,, = F
khi tai bang 0.

Bién d6 &ng suét:

- =Fm Fmin:(C~P+F)—F=C'P

¢ 24 24 24

Trong d6: A — dién tich tiét dién ngang bu Iéng.
Ung suét trung binh:
K,F C-P
+ _
A 24

Trong d6: K, (bang 2) [8] — Hé sb twong dwong, phu
thudc vao dwong kinh ngoai claren bu 16ng va hé s6 ma sat
cta ren, thé hién méi lién hé gitra ’ng suét twong dwong va

va (rng suét sinh ra bdi luc xiét trong tiét dién bu Iong, trong
doé wng suat twong dwong bao gom rng suat phap sinh ra

ax

(1)

c,=0+0, ==

o, =0+0, 2

Bién d6 (rng suét thay ddi trong khoang 0 < o, < O': con
&ng sudt trung binh trong khoang o < o, < O':; . Buong
tai trong nghiéng géc 45° va di qua diém A, B(o,,,0, ) va

c(o,,0. ) . Vitri cia didm A xac dinh b&i trng suét thwong
xuyén sinh ra béi luc xiét F :
_KF

A

o
@)

Céac rng suét G,,, G, sinh ra béi tai trong P thiét Iap vi
tri diém B, con diém C la giao clia dwong tai trong va duong
Goodman — (rng v&i cac gia tri gi¢i han cla rng suat trung

binh 6, va bién do wng suét O, (hinh 3). Bwong Goodman
ndi gidi han bén o, va gioi han mai vat liéu bu I6ng G,,, G,
(bang 3) [4] va chia vung &ng suét lam viéc G,,, G, thanh

2 phan: vung tudi tho bj gi¢i han | va tudi tho khong bi gidi
han Il.

Bang 3: Gia tri do bén moi vat liéu bu I6ng ren can

b&i lwc xiét va (rng suét tiép sinh ra béi lwc xoén. Theo cac PR - . LA .
tai lidu tham khao [7] Khi tinh toan bén cla lién két bu long bj | —oP 99 ben | Loairen (he mét) | B ben méi 6./, MPa
xiét chat 1ay K,=1,3 khong phu thudc vao duong kinh ngoai ISO 8.8 M16...M36 129,0
cta ren bu Idng va hé sé ma sat. ISO9.8 | M16..M16 140,0
Trén bidu dd mai cia Goodman phwong trinh dwéng tai ISO 10.9 M5.. M36 1620
trong P c6 dang nhu sau (hinh 3): :
Bang 2: Gia tri hé s6 tuong dudng X, cho mét s6 dudng kinh ren bu Io6ng
Puong kinh Hé sb6 ma sat cla ren
ngoai cla ren
(mm) 0,12 0,15 0,19 0,28 0,32 0,42 0,67
8 1,228 1,307 1,425 1,726 1,872 2,259 3,314
10 1,222 1,300 1,416 1,714 1,859 2,243 3,290
12 1,218 1,295 1,41 1,707 1,852 2,234 3,277
14 1,215 1,292 1,406 1,702 1,846 2,227 3,267
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Néu (rng suét lam viéc G,,, G, cla tiét dién bu long &
dwéi dwong Goodman thi sy pha hoai méi sé khéng xay ra,
nguwoc lai tudi tho clia bu 16ng gidi han béi sb chu ky da bi
gidm xudbng do sy ting cla (rng suét. D bén cla bu l6ng
chiu tai trong thay ddi dwoc tinh bdi hé sé an toan:

“ (4)

Méi lien hé cla gi&i han bién dé (rng suét Gm, gi¢i han

bién dé (rng suét trung binh O':; va cac tinh chét co hoc clia
vat ligu: gi¢i han bén méi G_;, gidi han bén G hodc tng suét
thi nghiém o p dwgc xac dinh nhuw sau

Theo Goodman:
G: + G—:’ =1
o 1 GB

Theo Geber:

(o) O

a + m

o, \oy

(6)
Theo ASME:
+ \2 £ \2

(7)

Pé tinh toan cac gia tri 'ng suét gi¢i han O': va O';;
trong phwong trinh (5) — (7) st dung cong thirc (2) va céng
thire:

* + *

c,=0+10, (8)

Khi d6 bién dé wng suat theo cac tiéu chi dwoc xac dinh
nhw sau:

Theo Goodman:

Theo Gerber:

. 1
o = X

a
20,

X[GB\/aj +40 (o ,+0)-0, —20116}

(10)

Theo ASME:
. o, P
o, =——— GPJO' +o’, -0’ -0 0
G +G

Khi st dung cac cong thirc nay can phai tinh irng suét 6,

va o, v&icung 1 hé sb tap trung ng suét K (bang 1) khi
do duo’ng tai trong sé nghiéng mét goc 450 (h|nh 3). He sb
an toan theo tiéu chi Goodman khi thay (9) vao (4) sé duwoc
viét nhw sau:

I 20 (0,A-K,F)
‘" CP(o,+0,)

(1)
Trong lién két bu 16ng khdng cé &ng lwc xiét phwong trinh
(11) dwoc viét dudi dang
20 0,4

P(oy+0.,)

naO

Dé téng do bén méi thi n, /n,, > I . Khi d6 gi&i han trén
cla lwe xiét F dwoc xac dinh bai biéu thire:
(I1-C)o,4
K

e

F<

Lién két bu l6ng chiu tai trong déng nén xiét dén gia tri
Iwe Fp/K (trong d6 F, - tai thi nghiém tiéu chuan) [6]. Sau
khi xac dinh dwoc hé so an toan theo (rng suét thay ddi can
kiém tra lai d6 an toan theo (rng suét thi nghiém (dam bao
khéng bi bién dang déo):

(o2
+ 0,(0,-0) n, = -
O'B + 0'7] )
Dién tich Cép do bén
tiét dién
Ren
ngangA, | 46 4.8 5.6 5.8 68 | 8.8 | 109 | 129
2
(mm’) Tai thi nghiém F, (4, P,), (N)
M8 36,6 8240 | 11400 | 10200 | 13900 | 16100 21200 30400 | 35500
M10 58,0 13000 | 18000 | 16200 | 22000 | 25500 33700 48100 | 56300
M12 84,3 19000 | 26100 | 23600 | 32000 | 37100 48900 70000 | 81800
Giéi han bén R, 800 (d < 16)
- 400 420 500 520 600 1040 | 1220
(N/mm?) 830 (d < 16)
‘) X > hv
Ung suat tai thir 5, 225 310 280 380 440 600 830 | 970
(N/mm?)
d — dwdng kinh ngoai ctia ren, mm.
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) Khj xiét bu Iépg, lwc kéo trong than bu I6ng téng Ién, con
moi ndi dwgce xiét chat lai hay noi cach khéc hé s6 an toan
cu’(‘)’ng'd(f) ’Erong than bu I6ng giam Q(‘)n’hé sO an toan do 9hét
cta moi ndi dwoc tang Ién. Lwc xiét toi wu k’hi hgi I]é sO an
toan cwdng do cda bu I’(‘)ng va do chat ciia moi n6i dong deu.
Ta cé cong thirc Iwc xiét toi wu phu thudc vao tai thi nghiém
tiéu chuén cta bu long F), (bang 4 [6]):

__E(1-0)
opt
K (I-C)+C
Tai thi nghiém dwoc tinh theo ngoai lwc F va hé sb an
toan cwong dd bu long n
F.=nP|K (I-C)+C
P |: e ( ) :| (14)
Sau khi lwa chon tai thi nghiém tiéu chuén Fp > F;, va
tinh toan F,,, cac hé sb an toan cuwdng do bu léng 7 va do
chat ctia méi ndi 1, dwoc xéc dinh theo céc cong thire:

r
n = opt
“(1-C)P
(19)
— F;pt
(1-C)P .
TR :
[ 1]
Ll 'r _'_.T'
L
1 t*

3. Vi du tinh toan

Tinh lyc xiét toi wu theo tiéu chi Goodman va Geber cho
lién két bu 16ng chiu kéo doc truc (hinh 4) v&i tai trong thay
ddi co gia tri Ion nhat P=8000 N. Hé sb tai trong co ban
C=0,25, qbn hé sb twong dwong K,=1,3 (theo bang 2). Theo
[5], khuyén nghi hé s an toan cwong do bu 16ng lam viéc
chiu kéo dwéi tac dung cla tai trong thay ddi lay gia tri n=4,5
khéng phu thudc vao dwdng kinh bu 16ng.

Xac dinh tai trong thi nghiém theo céng thirc (14):

F,=4,5-8000[ 1,3(1-0,25)+0,25]
=44100N

Trong bang 4 chon bu 16ng cp d6 bén 10.9 v&i ren M10
c6 Iyc thtr 48100 N, dién tich tinh toan 4, =58mm?. Gigi
han bén cla bu léng 03=1040MPa, (ng suét thi nghiém
op=830MPa, gid¢i han mdi cho bu I6ng can o ;=162MPa
(bang 3).

Lwc xiét toi wu x&c dinh theo céng thire (13):

48100(1 —0,25)

Ly = = 29450N
1,3(1-0,25)+0,25

Hé sb an toan cwong d6 cla bu 16ng va mdi ndi tinh lai
theo cong thirc (15) va (16):

_ 48100—1,3-29450
0,25-8000

29450
n’ =
© (1-0,25)8000

=4,908

=4,908

Luc xiét t6i wu F,,= 24950 N dam béo hé sb an toan
clia bu léng (n=4,908) va méi nbi (n,=4,908) gan voi hé sb
an toan cho ban dau (n=4,5). B4 thi ng suat dwoc bidu dién
trén hinh 5.

Piém C, D, E (ndm tai cac diém giao clia dwéng ngoai
lwc P véi dwong Goodman, Gerber va dwong L’Png suét thi

nghiém op) la gia tri gi¢i han bién do u=ng suét 0' va gioi
han bién d6 (rng suét trung binh O' , diém B - i’ng suat lam

e L
T
e
1
LY
b
",
n
= 2 R
: e ‘\I\\\
g i * 5 F"y= 85 MFa
A fE—— " o= TH 58 WP
= \-h"-:;""-. :'\-.“_ g I‘.\ __.-'--. T 51.21 WP
= b #
= i B
¥ E\H"‘“- L3 A-"' ?d':‘FI"-'-\-‘:Q""- -
> 7 Ga1724 0P | o .11._mn o o
o B E“K\ 0. 8772 MPa
u =

Ung sail tnung bindy € 13- "= e [s

Hinh 5: Biéu d6 gidi han (rng suat:

1 — dudng Goodman; 2 — dudng ngoai luc; 3 — dudng Gerber;

4 - dudng Ung suat thi ngiém
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viéc g, va a,,, diém A - (rng suét clia luc xiét 6. Pudng ngoai
lwc P bét dau tai A cé géc nghiéng 450 khi hai truc co ty 1&
nhw nhau.

Tai diém A: 'ng suét bdi luc xiét tdi wu theo cong thirc
(3), hinh 6:

o= 132980 _ coompa

Tai diém B: Bién d6 (rng suét (1):

0,25-8000

o, =————
2-58 ,

(Fng suét trung binh béi lyc xiét va tai trong thay di (2):

o, =660+17,24=677,2MPa

=17,24MPa

Tai diém C (theo tiéu chi Goodman):
Bién dd tng suét téi han (9):

o = 162-(1040-660)
¢ 1040+ 162

(ng suét trung binh gi6i han (8):

o, =660+51,21=711,2MPa

=51,2I1MPa

Hé sb an toan (4):

51,21
n =——
“ 17,24

Tai diém D (theo tiéu chi Geber):
Bién d6 (ng suét t&i han (10):

=297

.1 |1040\1040° +4-162(162+660)

70720162\ _1040° - 2- 162660
=79,98MPa

(ng suét trung binh gi6i han (8):

o, =660+85=745MPa

Hé sbé an toan (4):
7998

n, = =4,639
17,24
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mexn. Hayk., BHUKTU, 2004. P.389.
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Tai diém C (theo tiéu chi tai trong thi nghiém):
Bién dd (ng suét téi han (9):
. 0,0 830-660
Ga = =
2
(ng suét trung binh gi6i han (8):
o, =660+85=745MPa

=85MPa

Hé sé an toan (4):
85
n =
17,24

Céc hé sb an toan n, phu hop véi hé sé an toan do bén
cla bu 16ng (7=4,908) va méi ndi (1,=4,908). Theo (12) ta c6
hé sb do an toan theo (rng suét thir thda man yéu ciu vé gidi
han xiét lién két bu léng:

o830 _
17,24 +660

=4,93

226

’

4. Két luan:

Qua nghién ctru va vi du tinh toan ta c6 thé thay réng:

Luwc xiét ti wu gay ra trng suét trwéc trong tiét dién gidp
tang tudi tho cho lién két bu 16ng dwéi tac dung cua tai trong
thay déi;

Khi lién két bu 16ng chiu tai trong thay dbi dat luc xiét tbi
wu F,,, s& cho hé s6 an toan nhu da dinh déng déu cho bu
I6ng va moi noi;

Khi co Iy xiét toi vu hé sb an toan n, theo Geber lon
hon, con theo Goodman thi nhd hon khi so véi hé s6 an toan
cuwdng do da dinh # cla bu long;

Lwc xiét toi wu gay ra (rng suat trudc trong tiét dién gidp
tang tudi tho cho lién két;

Ap dung tiéy chi phé’hoai Goodman, Gerber... cho phép
xac dinh do bén lién két bu léng theo tai thi nghiém tiéu
chuén chinh xac hon theo gi¢i han chay cla vat liéu bu 16ng;

Bién do gidi han cpa rng suét theo Goodman phu thudc
tuyén tinh vao trng suat trung binh gidi han, con theo cac tiéu
chi khac, khéng tuyén tinh;

Bién dd gi&i han clia (rng suat gidm khi (rng suét gii han
trung binh tang./.

5. Paxosckuii O.A. [Jemanu mawun. Mockea, H30-60 MI'TY um. H.D.
baymana, 2007. P. 515.
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Bonmpl, uHmMbl U WNUTLKU YCMAHOBIEHHBIX KIACCO8 NPOYHOCHIU C
KPYRHBIM U METKUM uiazom pe3vovl. Beeoen 2013—-01-01. Mockea,
Cmanoapmunghopm, 2013. P. 54.
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coeOuneHust om packpvimusi cmuika. M3e6ecmus gvicuiux yueoHbIxX
3asedenuul. Mawunocmpoenue, 2016, Ne 12,P. 43-50.


http://www.boltscience.com/pages/fatigue-failure-ofbolts.pdf
http://www.boltscience.com/pages/fatigue-failure-ofbolts.pdf

KHOA HOC & CONG NGHE

Tinh toan dam thép tiét dién hinh chir 1 theo tiéu chuan
Chau AuEN 1993-1-1

Design I beam section according to Eurocode EN 1993-1-1

Tom tat

Bai bao trinh bay vé cach phén loai tiét
dién va tinh toan dam thép tiét dién hinh
chit 1, chiu mé men udn M va luc it V, ké
dén on dinh ngang xoan, theo tiéu chuin
chau Au EN 1993-1-1. Thuc hién vi du tinh
toan nham minh hoa ly thuyét tinh toan
va ap dung trong tinh toan thuc hanh.

Tir khda: Phan logi tiét dién, tinh todn cdu kién
chiu udn, tiét dién |, Tiéu chudn chdu Au

Abstract

This paper presents the method of
classification of cross section, and the method
of design | beam steel section, subject to
bending moment M and vectical shearV,
including lateral torsional buckling, according
to European standard EN 1993-1-1. Perform
example calculation to illustrate calculation
theory and apply it in practical calculation.

Key words: Classification of cross sections,
calculation bending component, | sections
shape, Eurocode
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Lé Diing Bao Trung

1. bat van dé

DAam thép 1a c4u kién co ban, quan trong trong két ciu xay dwng, dung dé d& san,
vwot nhip. DAm duoc st dung trong cac khung bang thép, hé ddm san thép hodc
lam dAm mai vwot nhip I&n. DAm dwoc quy dinh cu thé trong tiéu chuén thiét ké cla
Viét Nam TCVN 5575:2012; tuy nhién can c6 cac cau tao kha phirc tap nhw swon
ngang, swdn doc dé gia cb ban bung; ngoai ra ddm con phai ddm bao cac didu kién
4n dinh cuc bd, [1], [2], khién cho viéc gia cong, ché tao tré nén phirc tap, hinh thirc
dam trong mét sé trwdng hop khéng dam bao thdm mi.

Trong khi d6 tiéu chuén chau Au (EN 1993-1-1) v.v.. cling quy dinh chi tiét viéc
tinh toan ciu kién nay va quan trong la cho phép khéng can dung swdn dé gia cb
ban bung, khién cho viéc gia cdng, ché tao don gian hon, hinh thirc dam tré nén gon,
dep, gitp chang ng dung nhiéu hon trong xay dwng dan dung. Chinh vi thé, viéc
nghién ctru Tiéu chudn chau Au ciing 14 hwéng tiép can tét, phuc vu cho cong tac dao
tao cling nhw ap dung trong thwc hanh theo hwéng hdi nhap Quéc té, bd sung cho
tiéu chuan hién hanh cla Viét Nam vé Thiét ké két cAu thép, sé co y nghia thyc tién.

2. Tinh toan dam thép hinh chiv | td hop

Tinh toan dam hinh chi | theo tiéu chuén chau Au la qua trinh chon truoc tiét
dién sau dq ph‘én loai va kiém tra, danh gia kha nang chiu Iyc cla tiét dién (g(")m cac
kha nang vé bén, 6n dinh tong thé va vong). Trén co s& cac tinh toan do, diéu chinh
kich thudc tiét dién dam den khi phu hop véi yéu cau chiu lwc. Cu thé gom 3 buwéc
nhu sau:

2.1. Buéce 1: Chon trude tiét dién va phan loai tiét dién
~ Tién hanh chon trudc tiét dién va phan loai tiét dién, theo do tiét dién chia thanh
bon loai:

- Loai 1: céac tiét dién c6 thé hinh thanh khép déo véi kha nang xoay can thiét
theo yéu cau ctia phwong phap phan tich déo ma khong bi gidm do bén do cac van
dé vé méat &n dinh cuc bd.

- Loai 2: c4c tiét dién c6 thé phat trién ddy di mé men déo, nhwng bj gidi han kha
n&ng xoay do mét &n dinh cuc bd.

- Loai 3: gém cAc tiét dién co (ng suét & tho' chiu nén ngoai cling co thé dat dén
(rng suét chay, nhung mét &n dinh cuc b lai ngan can sy phat trién clia d6 bén chiu
mo men déo.

- Loai 4: gém cac tiét dién ma tai 6 mét 6n dinh cuc b6 xay ra trwoc khi dat dén
gi¢i han chay tai viing nay hodc vung khac cla tiét dién. Day la cac tiét dién thanh
thanh méng.

D& phan loai tiét dién trudc hét can phan loai tirng bd phan riéng Ié cua tiét dién,
xac dinh theo gia tri gi¢i han cﬂg ty 1é chiéu rong va chiéu day (d6 manh), cho trong
cac Cong ’Eht’rc (1), (2) va (3). Dam hinh chi¥ | chi chiju mé men M nén phan loai cac
bd phan tiét dién nhw sau, [4]:

- Phan loai ban bung:

Ki hiéu va dang phan bd &ng suét thé hién trén Hinh 1.

fy f— v 15 i
Truc udn

Cw
Cw

cw/2

T fy T fy

a) b) c)

Hinh 1. Ki hiéu phan loai ban bung
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a) Kich thuéc phan loai ban bung; b) Phan b (g suat
ban bung !(hi phan ’tI'Ch déo, ap dung vc’yi‘ tiet dién loai 1, 2
c) Phéan bd &ng suat khi phan tich dan hoi, ap dung vai tiét
dién loai 3

D6 manh gi¢i han phan loai ban bung:

Tiét dién loai 1: c,/t, < 72¢

Tiét dién loai 2: c,/t,, < 83¢

Tiét dién loai 3: c,/t, < 124¢ (1)

trong do:

e=[235/1, 2

f, 1a gi¢i han chay cla thép lam dam; c, 1a chiéu dai
thong thdy ban bung nam gilra hai moi han hoac gitra chan
hai ban kinh cong; t,, 1a chieu day ban bung.

- Phan loai ban canh:

Ki hiéu va dang phan bé (rng suét thé hién trén Hinh 2.

a) Ki hiéu kich thuéc; b) Dang phan bd trng suét, ap dung
v6i tiét dién loai 1, 2 va 3.

Do manh gi¢i han phan loai ban canh nhu sau:

Tiét dién loai 1: cft; < 9¢

Tiét dién loai 2: cdt; < 10¢

Tiét dién loai 3: cft; < 14¢ (3)

V&i ¢ 1a d6 nhd ra clia ban canh tinh tiv dau ngoai méi
han (v&i ddm t6 hop han) hodc diu ngoai ban kinh cong tiép
gidp canh va bung dam (v&i ddm can néng); t 1a chiéu day
ban canh.

Sau khi phan Iog;zi trng bd phan riéng Ié,’tiét g!ién duqc
phan loai tdng thé l4y theo phan loai cao nhét (bat loi nhét)
clia cac b phan riéng I€.

2.2. Buée 2: Kiém tra khd nédng chiu lyc

2.2.1. Kiém tra cac kha nang bén

2.2.1.1. Kiém tra kha nang bén uén

Gia tri thiét k& cia mé men udn ndi lwc MEd tai mdi tiét
dién can théa man:

ﬁ <10
Mc,Rd (4)
_ trong d6 M;Rrq & kha nang chiu mé men cua tiét dién
dam.
=M Wplf}’

plbRd —
Vmo

M

c,Rd

vai tiét dién phan loai 1 hodc 2;
el min’y
elRd =
Ymo
véi tiét dién phan loai 3;
VOi My rg 1a khd nang chiu mbé men déo cla tiét dién;

M

c,Rd

=M

Meird 1@ khd nang chiu mé men dan hoi cla tiét dién; W, la
mo men khang uén déo; Wel,min 1a mé men khang uén dan
hoi (rng voi thé o (g suét Ion nhét; Yy = 1,0 14 hé s6 riéng
(cho cau kién chiu lwc).

2.2.1.2. Kiém tra kha nang bén cét

Gia tri thiét ké& ctia lwc cat noi lwc Vg tai mdi tiét dién can
théa man:

- Trwrng hop kidm tra khi phan tich déo:

h <10
VpI,Rd (5)

trong d6 Veq 12 Iurc cat thiét ké (ndi lwc cat); Vi ry & kha
nang chiu cat déo cua tiét dién.

A7)
Ywo

A, la dién tich chiu cét, tinh toan nhw sau:
- V6i tiét dién |, H can nong: A, = A — 2bt; + (t, + 2r)t
nhwng khéng nhé hon nhyt,;

v, I.Rd — ’

p

- Vi tiét dién |, H t& hop han: A, = nh,t,.

Hé s6 cho tiét dién chiu c&t i = 1,2 cho méac thép dén
S460, béng 1,0 cho mac thép cao hon;

Ala dién tich tiét dién; b la bé réng ban canh; h,, 1a chiéu
cao ban bung; r la ban kinh chan.

- Trwdng hop tdng quat kiém tra khi phan tich dan hoi:

__ " <10
f1(N37,,)
/(S37e) (6)
v6&i (rng sut tiép trong bung dam g4 tinh theo cong thirc:
V.S
-

trong d6 S 1a mé men tinh cla nira tiét dién; | 1a mdé men

quan tinh cla tiét dién; t Ia chidéu day ban bung. Riéng véi

tiét dién | rng suét trong ban bung cé thé dwoc lay theo diéu
kién:

Ve néu AdA, > 0,6 7

Teg = A UAdAy 2 U, (7)

w

Kha nang 6n dinh do Iwc cat clia ban bung cling co thé
anh hwdng dén kha nang chju cat ctia ban bung, chi tiét trinh
bay trong tai liéu [6], trong pham vi bai bao khdng xem xét.

2.2.1.3. Kiém tra kha nang bén uén va cit twong tac

~ Khilgce cat trén tiét dién nhoé hon mét nira kha néng bén
cat déo thi anh hudng cta n6 dén kha nang chiu mé men
cla tiét dién co thé bo qua. Nguwoc lai thi kha nang chiu mo
men tinh toan cta tiét dién can dwoc str dung cuong do chay
chiét giam:

(1 - ,0) fy

2
2V,
Vi p=| —FL -1
Vp/,Rd
Kha n&ng bé&n udn déo chiét giam ké dén Iwc cit tac dung

ddng thoi dbi vai tiét dién chiv | véi hai canh bang nhau, ubn
quanh truc khée (truc y-y) nhv sau:

S0 49 - 2023 3]

(8)
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e
W _PALL - —
Py qt | Phan bo mé men M Hé so k.
M == % - nhungMyyra<Mycrq (9)
y.V,Rd A'A ,C,
Yuo | | 10
& day M, & cong thirc (4), tinh v&i truc y-y cla tiét v =1
dién; dién tich ban bung A,, = h,t,.
2.2.2. Kiém tra diéu kién 6n dinh téng thé M M yM 1/(1,33 — 0,33y)
Du6i tac dung clia mé men udn, phan canh nén nam 1<y <1
gitba hai diém cb két co kha ndng bi mat én dinh téng thé, 094
vénh ra ngoai mat phang dam, 1am tiét dién dam bi xoay gay ’
ra hién twong mat &n dinh ngang xodn. Cang thirc kiém tra N /‘ 0.90
didu kién n dinh ngang xodn c¢é dang: ,
Myed <My Ry (10) A
trong d6 My gq 12 m6 men udn thiét ké trén doan dam khao 0,91
sat; M rq: kha ndng 6n dinh téng thé ngang xoan cla doan
dam khao sat. D6i v6i doan dam c6 tiét dién khéng dbi thudc 0,86
phan loai 1, 2 hoac 3 kha nang 6n dinh téng thé ngang xoén
khi chiu uon xac dinh theo cong thirc: [~ 077
M f
Myra = Zir —R = 2w,
Y M1 " Y M 0,82

(11)
voi Wy la mé men khang udn, xac dinh nhw trong Céng
thirc (4). Tiét dién phan loai 1, 2 tinh bang W, ; voi tiét dién
phan loai 3 tinh bang W, ¢; Ym1 = 1,0: hé s6 riéng cho céu
kién chiju Iyc.
Hé sb chiét gidm y,1 tinh theo cong thirc sau:

1
At = =
@, 7+ D% — AT

nhung ¥ <1,0va ¥ r S ——
At

(12)

v6ihe sb @, = 0,5[1 vay (T -02)+ Zfr},

w f

yy .

va do manh quy ddi Acr =
cr
Hé sb sai léch cho dwéng cong 0dn bén kém xodn (ké&
dén sy anh huéng do hinh thire tiét dién) o1 xac dinh nhw
sau:

- Tiét dién | can nong:

khi h/b < 2, a1 = 0,34; khi h/b > 2, a1 = 0,49.

- Tiét dién |1 t6 hop han:

khi h/b <2, o1 = 0,49; khi h/b > 2, o1 = 0,76. (13)

Dé tinh dén anh huwdng cla sy phan b6 md men trong
pham vi gira hai diém co két cia phan t& dang xét can st
dung hé sb y.,mod digu chinh nhw sau:

Xirmod = %, nhwng Y 1mod 1,0 V& AL mod S

At (14)
Hé sb f cho trong EN 1993-1-1 nhw sau:
— 2

f:1—o,5(1—kc)[1—2,0(/1u -0,8) }

(15)

Vi k 1a hé sb hiéu chinh hinh dang biéu d6 m6 men
trong doan cau kién cho trong_Béng 1.

Pé tinh a6 manh quy dbi A.7 trong Céng thire (12) can

tinh dwoc Mcr, 12 md men udn t&i han dan héi khi xodn cta
doan ddm nam gitra hai diém kiém ché xoan. V&i doan dam
c6 tiét dién khong ddi, tiét dién cé hai truc dbi xing, chiu tai
trong trong mat phdng quan tinh chinh trung tdm, mé men
x0an t¢i han dan hdi M, tinh theo cong the, [3], [7]:

2El, e L*Gl, o
> I, z°El

z z

Mcr = C1 z
(16)

trong d6 G = 8,1x104 N/mm? la mdé dun dan hdi trwot;
E’=2,1 x105 (N/mmz)‘lé mq dun’ dan hoi gﬂa thg’ap; v=0,3lahé
sO poat xéng; It la hang so xoan; |, la hang so vénh (mé men
quan tinh quat); |, 1a mé men quan tinh cua tiét dién dbi voi
truc yéu; L 1a chiég dai (xem xét on dinh) céy kién nam gitra
cac diém kiém cheé xoan; Cy la hé so ti 1& bang M, voi biéu
do mé men phan bo thye té chia cho Mg, v6i biéu d mé men
phéan bo déu, xac dinh theo Céng thire (17), [3].

C,=188-14y +0,52y>, nhung C; <2,70  (17)

trong d6 v |a ti s6 m6 men & hai dau (-1,0 < < 1,0) xac
dinh nhw Hinh 3.

T

2.2.3. Kiém tra diéu kién d6 véng

STT | Loai céu kién Bo vong
gi®i han

1 DAam con xon L/180
Dam d& khdi xay trat viva hodc cac

2 vat lieu hoan thién dé v& khac L/360

3 Céac loai ddm khac L/200
Dam d& cau truc dé cac banh xe

4 hoat déng 6n dinh L/600
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Muc 7.2.1, [4] ghi r& “gi¢i han cta bién dang theo phwong
dirng dwoc xac dinh cho méi dy an va dwoc sw ddng y cla
khach hang”. Nhw vay [4] khong dwa ra gi¢i han cu thé vé do
véng. Tinh toan thwe hanh tham khao tiéu chudn Anh vé két
cAu thép, [5], tbng hop trong Bang 2.

2.3. Buée 3: Bénh gia, diéu chinh, lwa chon tiét dién thiét ké

Néu tiét dién ddm dwoc tinh toan nhw trén 1a phu hop,
dam bao an toan, hop ly, tiét kiém, dat dwoc muc tiéu dé ra
thi str dung dé thiét k&. Con néu tiét dién khong dap (rng cac
yéu cAu dé ra thi can didu chinh tang hodc gidm kich thuwéc
cac bod phan cla tiét dién, hodc tham chi thay déi hang thép
lam dam, dé dat dwoc tiét dién dam thiét k& phi hop nhét.
3. Vi du tinh toan

Tinh ddm thép chi¥ | t& hop tiét dién khong ddi, chiu tai
trong tiéu chuan g, = 90 kN/m; tai trong tinh toan g = 110
kN/m, nhip ddm L = 12 m, d&m lién két hai d4u khép. Khoang
céch gitra hai diém kiém ché xoén Ly = 3,0 m. Thép lam dam
hang $235 co f, = 235 N/mm,. D6 vong gid¢i han L/360.

Bai giai

Bwéc 1 - Chon tiét dién va phan loai tiét dién

Chon tiét dién ddm hxbxtext,, = 1200x280%20x14 mm,

duwdng han lién két canh va bung cé hy = 8 mm.

Cé hy, = 1160 mm, c,, = 1144 mm, ¢; = 125 mm.

Céc déc trwng hinh hoc cla tiét dién gdm:

A=274x10* mm? |, = 5,72x10° mm*; |, = 7,34x10” mm?*;

I+ = 2,55%x108 mm*; lw = 2,64x10" mm5;

Wy, o = 9,53x10° mm?®, W, = 1,13x10” mm®.

Phan I&p ban bung tiét dién:

culty = 1144/14 = 81,7 < 83x¢g = 83 nén ban bung thudc
loai 2.

Phan |&p ban canh tiét dién:

¢/t = 125/20 = 6,25 < 9¢ = 9 nén ban canh thudc loai 1.

Phan I6p tiét dién téng thé thudc loai 2.

Buwéc 2 - Kiém tra kha nang chiu luc

M6 men ubn tinh toan Mggq = 1980 kNm; lwc c4t tinh toan
VEd =660 kN

Kiém tra diéu kha nang bén uén:

W, f,  113x10"x235x10°®
Mc,Rd = MpI,Rd ==
Ymo 1,0
=2659,6kNm
Me, = 1980 =0,74<10;
M, 2659,6

nén dam dam bao kha néng bén udn.

Kiém tra kha néng bén cét:

A, = Nhuty = 1,2x1160x14 = 19488 mm>.
19488 x 235x107°

V.= — 2644,1kN
pl.Rd \/5 <10

Ve _ 860 495410

Vore 26441

nén dam dam bao kha nang bén cét.

Do 0 5><Vp| R = = 1322,0 kN > Vg4 nén khong can kiém tra
kha n&ng bén ubn va cét twong tac.

Cac diém kiém ché chia ddm thanh 4 doan béng nhau,

kiém tra &n dinh tdng thé cho doan & gitra. Tai vi tri cach gbi
twa 3,0 m c6 mé men M, = 1485 kNm.

He sb v = 1485/1980 = 0,75.

C,=1,88-1,4x0,75 + 0,52%0,75 = 1,122;

M, = 11582,3 KNm;

_ 7
Fir = [M13X107x235 0
11582,3x10
aLT =0,76;
#r =0,5[1+0,76x(0,48 - 0,2) + 0,487 | = 0,72

P ! =0,794

0,72+/0,72% - 0,48

Tw d6 tinh dwoc

Mpra = 0,794x%1,13x107235%10°%/1,0

=2111,7 kNm > Mgq = 1980 kNm nén dam dam bao kha
néng 6n dinh ngang xoan.

Kiém tra didu kién véng:

AIL =1,69%107 < 1/360 = 2,8x10" nén dam dam bao diéu
kién vong.

Buwdc 3: Banh gia, didu chinh tiét dién thiét ké

Do diéu kién 6n dinh ngang xoan co ti l&

Megmbra = 1980/2111,7 = 0,94 nén tiét dién dam Iwa
chon la hop ly, tiét kiém, dam bao kha nang chiu luc.

4. Két luan va kién nghi:

Qua néi dung trinh bay & trén, bai bao da dat dwoc mét
sb két qua chinh nhw sau:

- Da trinh bay cach phan loai tiét dién va cach tinh toan
dam thép tiét dién hinh chi¥ | theo tiéu chuan chau Au EN
1993-1-1. Da bd sung mét sb quy dinh cé trong mot sb tai
liéu khac dé co thé ap dung dwoc day du cac cong thirc cho
trong tiéu chuén déi véi dam thép da néu.

-Da lam rd cach tinh toan, qua d6 c6 thé bd sung vao cac
tai liéu hién cé & trong nwéc mét phwong phap tinh hién dai,
ma ching dwoc ap dung & cac nwéc chau Au va nhidu nwédc
khac trén thé gidi. Qua d6 gilp cac k§ sw trong nwéc van
dung trong thuc té khi thiét ké két ciu thép trong giai doan
hoi nhap québc té./.
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Tinh 6n dinh hé thanh phang
theo phuong phap phan tirhiiu han trong Matlab

Finite element method for calculating the stability of beam system using matlab software

Tom tat

Phuong phap Phan ti hitu han (PTHH) la mét phuong phép sé
dugc ap dung ¢ hiéu qua dé gidi cac bai toan két cau trén may
tinh. Da s6 cac phan mém tinh toan két cau hién nay diéu duogc
xay dung trén co so phuong phap PTHH. Cac bai toan tinh toan
d6 bén va d6 ciing bang phwong phap PTHH da dwgc trinh bay
rat nhiéu va kha chi tiét, song bai toan tinh dd dn dinh cda hé
két cdu theo phuong phap PTHH con han ché. Tac gia da xay
dung thanh cong ma tran dé ciing clia cac phan ti chiu uén
cdng kéo (nén) va ma tran dd cing ctia ca hé két cau. Bang
cach lap trinh tinh toan trong Matlab, tac gia da giai quyét hai
bai toan tinh 6n dinh cda khung 1 tang mét nhip chiu mét tai
trong va nhiéu tai trong.Bai toan khung chiu mét tai trong

<6 két qua Py,=7.7856EI/L2 trang khép véi vi du 3.1 trong
gido trinh cho thay db tin ciy ctia phuong phap tinh. Bai toan
khung khung chiu nhiéu tai trong c6 két qua P,,=3.4438EI/L2
cho thdy kha nang tinh toan ciia phuong phap.

Tir khéa: 6n dinh, phuong phdp phan ti hitu han, hé thanh phdng,
Matlab

Abstract

Finite element method is a numerical method that is effectively
applied to the structural problem solution on computers. Most of
the current structural calculation software is built on the basis of
finite element method. Many calculating problems for structural

strength and stiffness have been presented in detail. However, there
is a limitation of calculating problems for the stability of structural
systems by finite element method. The author has successfully built
the stiffness matrix of the elements subjected to flexural plus tensile
(compression) and the stiffness matrix of the whole structural system.
By computational programming in Matlab, the author has solved two
stability problems of single-storey single-span frame bearing one
load and many loads. The one-load bearing frame problem has the
result Pth=7.7856EI/ L2 coincides with example 3.1 in the textbook
showing the reliability of the calculation method. The problem of the
frame bearing many loads with the result Pth=3.4438EI/L2 shows the
computational ability of the method.

Key words: stability, finite element method, beam system, Matlab
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1. Téng quan

Phuwong phap Phan t& hivu han (PTHH) 13 mét phwong phap
sb dwoc ap dung cé hiéu qua dé giai cac bai toan két ciu trén may
tinh. Pa s cac phdn mé&m tinh toan két cAu hién nay déu dwoc xay
dwng trén co so phwong phap PTHH. Cac bai toan tinh toan do
bé&n va do cirng bdng phwong phap PTHH da dwoc trinh by rét
nhiéu va kha chi tiét, song bai toan tinh dd n dinh ctia hé két cAu
theo phwong phap PTHH con han ché. Cac phuwong trinh 6n dinh
1& cac phwong trinh siéu viét rat phirc tap khé c6 I&i gidi chinh xac
bang thi cdng. Trong nghién ctru nay nhém tac gia trinh bay ndi
dung phwong phap PTHH tinh &n dinh hé thanh phang va Iap trinh
tinh toan bang phan mém Matlab.
1.1. Noi dung phuong phép PTHH tinh én dinh hé thanh phang

Xét phan tt thanh lang try trong hé toa dé dia phwong nhw
hinh 1, Cac d6 cirng clia thanh la EA va El khong thay dbi, chiéu
dai thanh 1a L, chiu lwc nén P vé&i quy wéc chidéu dwong va tho tw
toa d6 nhw hinh 1a.

Goi: {5}i - La ma tran chuyén vi nat ctia phan t&r thiy i, day la ma
tran cot kich thwéc 6x1, biéu thi chuyén vi nat ctia phan tir the i.

{5},~:{”,‘ Vi @ U Vi (ﬂk}j:{é} 6, 6 6, 6 56}? (1)

{F}i - L& ma tran (ng lwc nat cta phan tr thr i, day la ma trén

cot kich thwérc 6x1, bidu thi (rng lwc nit ctia phan to the i.
T

(Fl,={R B F F F R} @)

Trong do:

34; Fy va 84; F4 — chuyén vi thdng va (rng lyc nit tvong Gng
thep phwong truc x tai nut dau trai va dau phai cta phan tt i theo
chiéu dwong cua truc x.

82; F va 8s; F5 — chuyén vi thdng va (rng lyc nit tvong g
theo phuwong tryc y tai nut dau trai va dau phai cta phan t i theo
chiéu dwong cua truc y.

83; F5 va 8g; Fg — chuyén vi xoay va trng luc nit twong (rng theo
phwong truc z tai nat dau trai va dau phai ctia phan t& i theo chiéu
dwong cla truc z dwoc bidu thj badng mi t&n kép.

T didu kién can béng va dong hoc ta co:

F =P F,=-P; e=—(8,-9);
M, +M M, +M 05— 0.
172:_ A4 B; F;= A B; 0A=53+5 2;
L L L
Fi=M,; Fg=M,; 93256+55_52;
L (3)
Cac méi lién hé (3) c6 thé viét dwdi dang ma tran nhw sau:
[1 0 0]
S o L 1 5,
2 L1 p L1 |10 010 ol
3, 0 1 0 1 1 )
= M4 o t=lo —— 1 0 — olx
s(71-1 0o o L L 5
M, 6, 1 1
% | L1 1 0 —— 0 0 — 1| |%
5, L L L L 5,
0 0 1| 4
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Phwong trinh (4) c6 méi lién hé vé&i nhau nhw sau:

PzETAe; M, =%(Su04 +Sij93); M, =%(Sﬁ‘9f1 +S./f‘98)

®)

Trong do: s;; sij; sj; va s;; 1a cac ham 6n dinh dugc tinh theo [8]

L L vsinv—1v*cosv L L v’ —vsinv
S =Sy T T ey T s S TS Ty Ty T
EI EI  2—cosv—vsinv EI EI  2—cosv—vsiny (6)
V&ic11,c22,c12=c21 la cac ham siéu viét
_ _EI| vsinv—v’cosv |  _EI| v'-vysinv
Ch=Cp=—"" - s Cp =6 =— - )
L|2-cosv—vsinvy L|2-cosyv—vsinvy )

Cong thire (5) 1a cac lien hé: luc doc truc P véi chuyén vi doc truc e clia cAu kién; Md men dau
thanh v&i chuyén vi xoay dau thanh. Bat phwong trinh (5) & dang ma tran, ta cé:

P £l A/ 0 0 |fe
My=—| 0 s, ;70,5
M, 0 s, 5,16

(8)
Thay thé phuong trinh (8) thanh phwong trinh (4), va sau d6 thay thé vao phuong trinh két qua,
chiing ta c6 lién hé cac lwc tac dung tai d&u phan ttr véi cac chuyén vi tai dau phan tr 1a:

AlT 0 0 —-All 0 0
S+ (Sii + Sij) S;; 85 S+
A 0.5° L 0.57 L 4
F 0 S 85 0 S;; T8 5
F, B ﬂ - I Sii I S 3, .
F, L|-4/1 0 0 A/l 0 AR
F; CSa TSy Sty 0 Si + 5 S + S J
Fl, 0.5 L 0.5 L S
S+, S, + 8.
0 _ i l_] S‘ 0 1 l_] Sll
L ! L 0 (9)
Ta c6 thé viét gon phuong trinh (9) nhu sau:
{F}y = [K]u {5}; (9%)

Trong d6 chi s6 con 0 duoc st dung & day chi ra rang ta moi ké dén chuyén vi xoay & dau
thanh. Néu k& dén chuyén vi thdng & hai diu thanh, twong (rng mét lwc cat bd sung bang PA/L véi
A cho trwéc hinh 2:

A=6,-35, (10)

P _ |4 X

—

NG B P
B P

L A
L




b
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Chung ta c6 thé lien hé lwc cét bd sung nay cho ma tran dé clrng nhw sau:

Fl b o o0 o ofs
E|l o —p/2 0 0 P/L 0|5
Fl b o o0 o os]
E[Tb o o0 o ols[
F| o P/L 00 -P/L 0|5,
FEl o o o0 o ols

(11)

Ta c6 thé viét gon phuong trinh (11) nhw sau:

Bang cach két hop phwong trinh (9%) va phwong trinh (12), ta thu dwoc méi quan hé lwc chuyén vi
dau thanh la:

Trong do:

{F}:{F}0+{F}A; |K|:|K|H+|K|A'(14)
V6i [K] 1a ma tran d6 cirng PT thanh hai d4u ngam chiu ubn c6 ké dén anh hwong cia lwc nén hodc
kéo.

Al 0 0 A/l 0 0
2s.. +2s.j - = =5 2s. —2s. +V:  —s. —s.
i i ii i 0 ii ij ii ij
r L r L
0 =S TS s 0 S 85
[K] _ﬂ i L ij
L|-4/1 0 0 All 0 0
S + 85 Sy + 85 25 +2s. =V s+,
_ n 1 _ un 1 O n ‘_] n IJ
0.5° L I L
-, — 5, S, +S;
0 -~ 5; 0 . s,

Béang cach dat cac ham @, (i=1, 2, 3 va 4) [8]. Thay thé cac biéu thirc cho cac ham 6n dinh (s;;, s;) trong
phwong trinh (15) va don gian hoa, ta thu dwoc:

AT 0 0 -4/l 0 0
0 lL—chl —%cpz 0 —lL—fq)l —%cpz

K 0 —%qnz 4D, 0 %d:)2 20,
T L4/ 0 0 A/l 0 0o |
0 —%@1 6q)2 0 IL_%(DI gCD2

0 —%qaz 20, 0 %@2 40,

(16)
1.2. Céc ma tran dé cung cta phén ti chiu ubn cung nén (kéo)

Phan t& hai dau ngam

Cac ham @, (i=1, 2, 3 va 4) duoc khai trién dwdi dang chubi Taylor. Néu chi Iy dén sb hang thi 2 trong
khai trién Taylor, ma tran do cirng (15) dwoc viét lai nhw sau:

[K]=[K], +[K],: (17)

Trong d6: [K]B Ia ma tran d6 clrng dan hdi tuyén tinh nhu ma tran do clng phan t& khi tinh toan do
bén, [K]P 1a ma tran d6 cirng c6 xét dén anh hwéng cua lwc doc truc thanh P t&i d6 cirng chéng uén cla
phan to:
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Al 0 0
0o 2 6
L L
6
0 = 4
(Kl =7 '
WL |4/ 0 0
0o 28
r L
0 -8 2
L

0 0 0
L
I L

6

- 2_50
o ol "z
E
L

6

S5 4

. 0

| —_
o o O|h wla ©

L
10

Phan t& d4u ngam - diu khép va phan tir dau khép - dau ngam
Thuwc hién twong tw cho phan tir dau ngam - dau khép ta co:

[ 4/L 0 0 —A/L 0 ] 0
3 3 3
0 7 I 0 7 0
El 3 3 P
K[ =—| 0 = 3 0 -— |F—
-A/L 0 0 AlL 0 0
o 32 o 2| o
i J rl L
Thuwc hién twong tw cho phan tir dau khép - ddu ngam ta co:
[ 4/L 0 —-4/L 0 o] [o
o 2 o -2 3 0
L L L
% _EIN-4A/L 0 Al L 0 0 [_P|O
[ ]KN_T 3 3 3 +z
0 - 0 = = 0
L L L
0 3 0 3 3 0
L L J

2. Nghién ctru lap trinh tinh toan trong Matlab
2.1. Tém tét gidi bai toén hé thanh theo phuwong phép PTHH
Xay dwng phwong trinh 8n dinh cho hé két cAu khung chiu lwc nhw hinh 3a bdng phwong phap PTHH.

0O 0 0 0
L 4 .0 L
10 5 10
2L, L
15 10 30
0O 0 0 0
Ly, & _L
10 5 10
Lo, L2
30 10 15 (18)
0 0 0 0]
6 L , _6
5 5 5
2
Loro, L]
5 5 5
0 0O 0 O
Y P
5 5 5 ] (19)
0O 0 O 0 1
6 0 8 L
5 5 5
0O 0 O 0
6, & L
5 5 5
2
L, _L
5 5 5|

(20)

B

B bR
EA, T YBT D
El

E4l L

EL 4(0,0,0)

D77
Ls
T
S —

Budc 1. Roi rac hé két cau.

Buéc 2. Lap bang ma co xi ly diéu kién bién.
Buwéc 3. Vecto chuyén vi nut cla toan bo két cau {5*}.

D(3,4,5)

C(0,0,0)

N
\
N
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Ma cuc bd
T PHAN TU o | 2 | 3 | 4 | 5 | s
Ma tong thé
1 |AC ! O 0° 0 1
CD { 0° 0 3 4 5
BD O— — -90° 3 4

T
{5*} = {uc Ve Up Vp @D}
T
= {51 52 53 54 55 } (21 )

Buac 4. Thiét 1ap ma tran dé clrng cuda toan hé.

V&i cach chon hé toa dé chung nhw hinh vé ta qé: PT1
va PT2 co tru‘c X song song V@i truc x’, nén khéng can phai
xoay truc. Phan t 2 cé truc x vudng géc véi truc x’ nén phai
xoay truc, hon nira thanh nay khéng chiu nén nén viéc xoay
truc cling don gian.

e Thiét Iap ma tran d6 clrng cla tirng phan ti trong hé toa
do dia phwong.

Phan tir s6 1: Dau ngam — diu khép, Chiu lwc nén Py;
D6 crng Ely; EA,; Chiéu dai Ly. Théng sb 6n dinh vy = v, ap
dung cong thirc (19) ta c6 ma tran d6 cling clia phan tr 1.

Phan t& s6 2: hai dau ngam, Chiu lyc nén Py; B9 cling
Ely; EA; Chidu dai L,. Théng sé én dinh v, #v. ap dung cong
thire (18) ta c6 ma tran d6 clrng cda phan tir 2.

Phan t&r s6 3: Dau khop — dau ngam, khéng chiu lwc
nén; D6 clrng Elz; EAs; Chiéu dai Ls. Dung ma tran d6 bén
ta c6 Ka.

e Thiét |ap ma tran d6 cirng clia ca hé két ciu trong hé toa
do chung.

Ghép ndi cac ma tran theo chi sé hodc theo ma tran dinh

vi ta c6 ma tran dd cirng cta hé két ciu c6 xét dén anh
hwéng cla lwc doc truc thanh.
Buwéc 5. Gidi phwong trinh 6n dinh, tim lwc téi han.
ITrong phLyo’ng trinh &n dinh cé dai lwgng P. Cach giai tbt
nhét 13 déi bién:

EI
P = ﬂ/—z
L (22)
Thay vao giadi phwong trinh ta dwoc A tir d6 ta c6 Pth
El
By=A—,
L (23)

2.2. So' dé khéi (nhw hinh 4)
2.3. Thuat toan
o Sb liéu dau vao:
Bac trung dong Iuc hoc hé két: Sé'nut; Sé phén‘tl’f; Chiéu
dai phan ttr; Bo clrng phan tr; Lién két hai dau phan ti...
Sé thanh chiu nén, thong sé 6n dinh tirng thanh.
e Sbliéu dau ra:
Thoéng sb 6n dinh, Lwc t&i han.
Bwéc 1: Chuan bi s6 liéu cla bai toan:
Khai bao théng sb 6n dinh (Bién sb cla bai toan)
Khai bao cac hang sb cuia bai toan ( sb liéu da cho)

- [t "

| Tinh todn chidi dii phan bl Li v chc oosin chi phuomng o 5i

[ Thidt lip ma irén &4 cirng cila timg phdn b rong hé toa J ridng va trong toa A

chung et phin 10

¥

[ Thi ldp ma triln 38 edmg cda o i treng b toa 46 chung

'

Theay thé P bling 2 ELLY

*

Tt 1 phronig rin &ndnh va geii phuromg trinh On Jinh, xac @nh Pth

. t

__ il i kode quil Pth

Hinh 4. Sc d6 khai lap trinh tinh toan
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Buoc 2: Thiét |&p ma tran d6 cing
clia ca hé két cau.

Thiét 1ap ma tran d6 cing phan to
trong hé toa do riéng va hé toa dé chung.

Qhép ndi cac ma tran dd cirng clia ca
hé két cau.

Buéc 3: Thiét lap phuong trinh én

:

L

L

EI = const
EA =3.EI

A 7

a) P
\

dinh.

Buéc 4: Giai phwong trinh 4n dinh.
2.4. Chuong trinh

syms P x El; L=6; EA=108*EI/L"2;

)
KB1=[EA/EI 0 0 -EA/EI 0;0 3/LA2 3/L T
0 -3/L"2;0 3/L 3 0 -3/L;-EA/EI 0 0 EA/EI s
0;0 3/LA2 -3/L 0 3/LA2;

KP1=(x/L*2)*[0 0 0 0 0:0 6/5 L/5 0
6/5;0 L/5 LA2/5 0 -L/5;0 0 0 0 0;0 -6/5 7
-L/5 0 6/5]; |

EI = const
EA =3.EI

KB2=[EA/EI 0 -EA/EI 0 0;0 3/L*2 0
-3/L"2 3/L; -EAJEI O EA/EI 0 0; 0 3/L*2 0
3/L"2 -3/L; 0 3/L 0 -3/L 3];

KB3=[EA/EI 0 0 -EA/EI 0 0;0 12/L"2
6/L0-12/L"26/L;0 6/L 4 0-6/L 2; -EA/EI 0 0 EA/EI00; 0
-12/L"2 -6/L 0 12/L"2 -6/L;0 6/L 2 0 -6/L 4]; KP3=(1.44"x/
LA2)*[0 0 0 0 0 0;0 6/5 L/10 0 -6/5 L/10;0 L/10 2*L*2/15 0
-L/10 -L*2/30;0 00 0 0 0;0 -6/5 -L/10 0 6/5 -L/10;0 L/10
-L"*2/30 0 L/10 L*2/30];

T2=[0-1000;10000,000-10;00100;0000
1], H1=[00000;00000;00000;10000;0100
0]; H3=[00100;00010,00001;,00000;0000
0;00000]; K11=(H1.)*KB1*H1; K12=(H1.")*KP1*H1;
K21=(T2.")*KB2*T2; K31=(H3.")*KB3*H3;
K32=(H3.")*KP3*H3; KB=K11+K21+K31;
KP=K12+K32;KK=KP-KB; y=det(KK)

3. Vi du tinh toan

3.1. Bai toan 1. Xac dinh luc t6i han téc dung 1én hé két céu
cho nhw hinh 5a

R&i rac hé két cdu va danh sé PT nhu hinh 5b. Ap dung
chwong trinh tinh. Bat P=A.EI/L;

Thay vao va rat gon ta dwg'c phwong trinh én dinh

(8957*A)/1296 - 139429/2592=0;

— A= 7.785599356395816
EI
7

—->P =1

t

= 7.785599E—ZI.
L

3.2. Bai toan 2. X4c dinh luc téi han tac dung lén hé két cau
cho nhw hinh 6a

R&i rac hé két cdu va danh sé6 PT nhu hinh 5b. Ap dung
chwong trinh tinh.

Thay vao va rat gon ta dwoc phwong trinh 6n dinh

(137A.3)/50000 - (294451)1.2)/540000 + (707353))/40500
- 139429/2592=0

Giai phwong trinh trén ta cé nghiém nhé nhét

A=3.443750619

p=2EL_

th Lz

3.443750 2L,
L

4. Két luan va khuyén nghi

Nhém tac ‘gié da xay duwng thgnh cbng cac ma tran dé
cirng cta phan t& thanh chiu udn cing nén (keo) trong
trwdng hop tong quat va cac trwdng hop riéng.

Nhom tac gia da xay dwng thuat toan, so dé khéi va lap
trinh tinh toan bai toan 6n dinh cla hé thanh phdng theo
phwong phap PTHH trong matlab.

Van dung chuong trinh ciia nhom tac gia tinh toan bai
toan 1 (Pth=7.785599EI/L2) va so sanh v&i két qua trinh bay
trong giao trinh (vi du 3.1 [3] trang 98 Pth=7.78 EI/L2)) cho
thay dg tin cay clia phuwong phap ma nhém rtacs gia dé xuat.

Trong bdo bao con trinh bay thém két qué\tl’nh toan bai
toan 2 c6 d6 phirc tap hon bai toan 1 (vi cé nhieu thanh chiu
nén véi cac thong sé &n dinh v khac nhau) ciing cho két qua
tin cay cao.

V&i két qua nghién clru trén, nhém tac gia khuyén nghi
dwa nghién clru nay vao bai gidng cho hé dao tao trinh dé
Pai hoc va Sau Dai hoc cling nhuw cac nghién ctru khoa hoc
khac../
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KHOA HOC & CONG NGHE

M6t so tinh chat cia bé tong
dung xi mang siéu sunfat

Some properties of concrete using super sunfated cement

Tom tat

Bé tong duing xi mang siéu sunfat dugc nghién
ctiu va iing dung trong thoi gian gan day do
nhiéu dac tinh tét ciia xi mang siéu sunfat
nhu giam lwgng phat thai C0,, giam khai thac
tai nguyén, khoang san, giam tiéu thu nhién
liéu héa thach rat nhiéu so véi xi mang théng
thudng, tan dung tét phé pham cia nganh
luyén thép. V6i nhiéu dac tinh tét va than thién
véi méi truong nhu vdy, rat can thiét phai
nghién ctiu va ché tao bé tong diing xi mang
siéu sunfat cd cac tinh chat ky thuat phu hgp.
Bai bao nay trinh bay tinh chat ctia bé tong
dung xi mang siéu sunfat thay cho xi mang
Pooclang hon hop dat cudng dd trén 30 MPa va
d0 sut 15 - 16cm.

Tir khoa: bé tong, xi mdng siéu sunfat, cudng @, tinh
0ng tdc

Abstract

Concrete using super sunfated cement has been
researched and applied in recent times due to many
good properties of super sunfated cement such

as reducing C0, emissions, reducing resource and
mineral exploitation, and reducing chemical fuel
consumption more than ordinary cement, making
good use of waste products of the steel industry.
With such many good and environmentally friendly
properties, it is very necessary to research and
manufacture concrete using super sunfated cement
with suitable technical properties. This paper
presents the properties of concrete using super
sunfated cement with a strength above 30 MPa and a
slump of 15 - 16cm.

Key words: concrete, super sunfated cement,
compressive strength, workability
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1. Gi&i thiéu

Bé téng (BT) xi mang (XM) siéu sunfat la loai BT s dung XM siéu sunfat
(SSC) thay cho xi mang Pooclang hén hop (PCB) théng thwéng. San xuét XM
truyén théng doi hdi rat I16n tai nguyén khoang san lam nguyén ligu tho va
nang lwgng hoa thach lam nhién liéu, kéo theo dé la sy phat thai I&n khi nha
kinh [1]. Do d6 trong nganh céng nghiép XM d& thuc hién phwong an dé giam
phat thai CO, va giam tiéu thu nang lwgng nhuw viéc s dung phu gia khoang
trong san xuét XM, st dung xi méng dc biét (nhw XM canxi sulfoaluminat, XM
geopolymer, XM siéu sunfat,...) trong bé tdng, phat trién nhién liéu thay thé... [2]

Xi mang siéu sunfat la mét loai xi mang dwoc ché tao v&i xi hat 10 cao
(GBFS) lam nguyén liéu chinh, thach cao lam chét hoat héa sunfat va clanhke
ho&c voi lam chét hoat héa kiém [3, 4]. Théng thuwong, thanh phan cia SSC
chtra 75% - 85% GGBFS, 5% - 20% cla canxi sunfat (thach cao CaS0O,.2H,0,
thach cao CaS0,.0,5 H,0, photphogypsum, ...) va 1% - 5% chét hoat héa kiém
(clanhke xi mang, canxi hydroxit, voi, ...) [5]. Vi GBFS la thanh phan chinh,
SSC ciing dwoc goi la xi méng xi hoat tinh sunfat. Diéu quan trong Ia GGBFS Ia
mot loai phé phdm tr nganh san xuét thép, la chét thai ran cong nghiép [6]. Vi
thé SSC ¢6 lgi thé dang ké so véi XM thong thwéng bdi vi cac nguyén liéu thd
dé&u khoéng can nung, chi can nghién min va trén déu dé tao ra SSC. Do d6 viéc
chudn bi SSC rat don gian, xanh, tiéu thu nang lwong th&p va it phat thai CO,.
Nhw vay, viéc ap dung SSC khéng chi cé thé tai ché chét thai cong nghiép, ma
con ciing tiét kiém ndng lwong va bao vé madi trudng.

Tai Viét Nam hién cling d& cé mot sé nghién ctru vé SSC. Tuy nhién viéc st
dung XM siéu sunfat thay thé cho XM truyén thdng (PC, PCB) trong ché tao BT
van con kha han ché. Vi thé bai bao nay dwa ra két qua nghién ctru ché tao BT
dung XM siéu sunfat thay cho XM Pooclang hén hop (PCB) dat cuérng do trén
30MPa va do sut 15-16cm.

2. Vat liéu - phwong phap nghién ctru
2.1. Vét liéu ché tao

XM st dung trong dé tai dwoc la XM PCB 30 Hoang Long va XM SSC. Trong
dé XM SSC duoc nghien tir 5% XM Hoang Long, 75% xi 16 cao Fumosa va
20% thach cao khan. Cac tinh chat ciia XM cho trong Bang 1. Xi 16 cao khoang
67% la pha thdy tinh, thanh phan hoa c6 SiO; chiem 39.8%, Al,O3 17.53%,
Ca0 47.7%, MgO 10.6%, con lai la cac 0)§it khac. Thach cao k’han chira nhiéu
CaS0y, quy vé oxit twong tng la CaO chiém 39.25%, SO; chiém 55.81%.

Bang 1. Tinh chat co ly ctia cac loai xi mang st dung trong thi nghiém

Chi tiéu ky thuat Pon vj PCB SSC
Do min, theo phwong phap Blaine cm?/g 3900 3950
Lwong nuéc tiéu chuén % 28 32
Thoi gian Bat dau dong két phuat 135 175
Thoi gian Két thic dong két phuat 176 400
Cuwong d6 nén 3 ngay MPa 18.97 11.08
Cuwdng d6 nén 28 ngay MPa 34 33.3

’Ca't dwoc st dung 1a cat vang séng Lo va da dam Pha Ly véi moét sé tin’h
chat dwgc néu & Bang 2, 3, 4, 5 (phu hgp véi TCVN 7570:2006). CAc tinh chat
clia cat dwoc xac dinh theo TCVN 7572:2006.

Phu gia dwgc st dung la phu gia siéu déo Viscocrete 3000-20 cua hang
Sika, c6 thanh phan chinh la polycarbonxylate ete. Nwéc dung dé trén bé téng
la nwéc may dwoc lay tir vien Vat liéu xay dwng, théa man yéu cdu TCVN
4506:2012.
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Bang 2: Tinh chat cc ly cta cot liéu nho

STT Tén chi tiéu Pon vi Két qua

1 Khéi lwong rieng g/em® 2.67

2 Khéi lwong thé tich xbp kg/m?® 1450

3 D6 héng % 45.69

4 D6 hut nwéc % 0.80

5 Ham Iwgng bui, bun, sét % 1.00

6 Ham lwong tap chét hiru co So mau Khéng s&m hon mau chuén
7 M6 dul do I6n 2.71

Bang 3. Thanh phan hat clia cat

S6t sang (mm) Ty 1€ % sét sang tich liy Yéu ciu ky thuat %
25 8.3 0-20
1.25 21.9 15-45
0.63 42.9 35-70
0.315 81.9 65-90
0.14 96.4 90-100
<0.14 3.6 10
Moduls 2.51
Bang 4. Cac chi tiéu cd ly cua da dam
TT | Tinh chét vat ly Ky hiéu | Don vi Két qua Phuwong phap xac dinh
1 Khéi lwong riéng P4 glcm?® 2.71 TCVN 7570:2006
2 Khéi lwgng thé tich Pud kg/m® 1540 TCVN 7570:2006
3 Db réng gilra cac hat V, % 45 TCVN 7570:2006
4 Buwong kinh hat Dmax mm 20
5 Thanh phan hat TCVN 7570 — 2006
6 Ham Iwgng hat thoi rep % <15
7 Do hat nwée % <2
8 |Dbodém % <1
9 Ham Ivgng bun sét % <1
Bang 5. Thanh phan hat cta cot liéu I6n
C& sang, mm 40 20 10 5
A (%) 0 8,76 60,84 97,31
A(%) (TCVN 7570:2006) 0 0-10 40 -70 90 -100

Cép phoi bé tong thiét ké co yéu cau cuwong do toi thiéu la
30 MPa va d6 sut 15 - 16 cm. Tinh toan cap phoi BT véi XM
PCB. Do cwdng d6 28 ngay cia PCB ve"a SSQ twong duong
nhau r)én BT dung SSC ciing st dung cap phdi twong tw. Cu
thé, cAp phéi cho 1m® BT, lwgng diing XM Ia 350 kg, d4 dam
la 1133 kg, cat la 814 kg, nwéc 158 lit, phu gia 3,5 lit.

2.2. Quy trinh thi nghiém va phwong phap nghién ctru

Sau khi 6 cap phdi tinh toan so bo, dé tai tién hanh ché
tao cac mau dé thwc nghiém kiém chirng xem cac tinh chét
c6 dat v&i muc tiéu dé ra khong, bao gém:

Cac tinh chét hén hop bé téng (HHBT) nhuw: do sut
(TCVN 3106:1993), thoi gian dong két (TCVN 9338:2012),
khéi lwgng thé tich (TCVN 3108:1993), ham Iwong bot khi
(TCVN 3111:1993), d6 tach nwée (TCVN 3109:1993).

Céc tinh chét ciia BT: cwong dd nén (TCVN 3118:‘1 993),
do hut nwéc (TCVN 3113:1993), moduls dan héi cla

BT (TCVN 5726:1993), tinh chéng thdm cia BT (TCVN
3116:1993).

3. Két qua nghién ctru va thao luan
3.1. Luong dung phu gia siéu déo thuc té

Co thé thay rang HHBT ding SSC ¢ do linh dong kém
hon so v&i mz’ag doi chirng PCB?fO, Vi qé dat dwgc cung do
sut nhw yéu cau (15-16 cm), cap phoi nay phai st dung
lwgng PGSD'Ié I&n hon khoang 0,1% (0,45% so v&i 0,35%).
Trong thwe té thi nghiém, d6 sut cta ca 2 loai HHBT déu la
15¢cm.
3.2. Thoi gian déng két cta cac HHBT

Thoi gian bat dau dong két va két thac dong két cla
HHBT ding SSC déu Ién hon so véi PCB. Hién twong nay
c6 thé do 2 yéu té: d6 Ia ham lwgng PGSD str dung Ién hon
va dac tinh co ban ctia nhdm xi mang nay cé thdi gian két
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Hinh 1. Thoi gian bat dau va két thic dong két cua
cac HHBT

thac déng két cham hon so véi xi méng ddi ching.
3.3. Ham lwong bot khi va dé tach nwoc

Khi thay th& HHBT st dung PCB bang SSC thi ham
lvong bot khi ¢ xu hwdng giam tir 1% chi con 0.6%, mac du
dd sut ciia HHBT co ban khong ché cung mét mirc.

HHBT st dung xi méng SSC khong tach nwérc, trong khi
ty 1é tach nwée cia HHBT sir dung xi mang PCB30 cao toi
0,4%. Tuy nhién, d6 tach nwéc dap tng yéu cau khong dwoc
vuot qua 0,8% ctia TCVN 3109: 1993.

Bang 6. Ham lu'gng bot khi ciia cic mau bé téng

x Ham lvgong Tach nwéc

Mau CP bot khi (%) sau 1.5h (%)
PCB 1 0.4
ssC 0.6 0

Curdmig Ad chiju mén cdc mdiu o 7, 28 ngdy tuGi

8.1 1Ny
-“ I I
n I
) iy ol Ly

WiCE m

Curomg &b (MIPah

Hinh 2. Cudng dd chiu nén cac mau & 7, 28 ngay tudi

BT dung PCB, ttrc la xu huéng phat trién & tudi muén rat tét
cla nhom xi mang SSC.

3.6. DY hut nwére caa bé téng

Bang 7. Cudng dd chiu nén cac mau & 7, 28 ngay
tudi

Tudi 7 ngay Tudi 28 ngay
Mau | cueong do . Cudng do .
(MPa) A7( A)) (MPa) A28( /0)
PCB 26.5 34.1
SSsC 24.6 7.7 33.6 -1.46

Qua thyc nghiém, thay rang dé hit nwoc & tudi 28 ngay
cuia bé tong sr dung xi mang SSC cao hon twong doi nhieu
khi so v&i mau st dung xi mang PCB dbi chirng (3.2% so

3.4. Khéi luong thé tich cia HHBT

Khéi lwong thé tich ctia HHBT dung PCB (2400 kg/m®)
cao hon khoang 80 kg/m® so v&i dung SSC (2320 kg/md).
Nguyén nhan chi yéu do khdi lwong riéng cla xi méng
PCB30 Ia 3.1 g/cm®, cao hon nhiéu so v&i cac mau xi méng
SSC chi ¢6 khéi lwong riéng khoang 2.8 g/cm®.
3.5. Cwong dd nén cia bé téng

Két qua thi nghiém cho thay rang, cwong d6 nén clia bé
t(“)r]g dung SSC thap hon so véi dung ’PCB (& tudi 7 ngay
thap hon 7,17%, con & tudi 28 ngay thap hon 1,46%). Nhu
vay & tudi dai ngay thi cweng d6 BT diing SSC da gan béng

Vi 2.4%).
3.7. Moduls dan héi cta bé téng

Bang 8. Moduls dan héi ctia cAic miu & 7 va 28 ngay

tudi
Moduls dan hdi (GPa)
Mau N o
7 Ngay tudi | 28 ngay tudi | A7 (%) | Ay (%)
PCB 22.3 254 0 0
SSC 20.6 24.6 -7.6 -3.15

Hinh 3. Thir nghiém kha nang bao vé cot thép ctia bé tong
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Nhan thdy twong tw nhw cwong dd nén clia BT, gia tri
moduls dan hédi cia BT dung SSC thap hon BT dung PCB,
nhwng cang & tudi dai ngay thi moduls dan hdi ctia 2 loai BT
cang gan nhau. Cuéng do nén & tudi 28 ngay clia cac mau
BT déu dat yéu ciu trén 30 MPa.

3.8. Tinh chéng thdm va kha néng bao vé cét thép khdi &n
mon cua bé téng

T két qua thi nghiém cho thay rang, khi thay thé PCB
béng SSC thi d6 thdm nwéc BT dwoc cai thién, B12 cho
SSC (twong dwong véi ap suét 12 atm) so véi B10 cho PCB.

Két qua thtr nghiém kha ndng bdo vé cbt thép cla bé
téng dwoc thé hién trong bang 10. M6i trudng thir nghiém 1a
trong dung dich NaCl 3% c6 dong dién cwong birc 5V chay
qua. Ké&t qua cho thay thei gian xuét hién ri sét ctia SSC 1a
134 ngay, trong khi clia bé tdng str dung PCB la 24 ngay.
Ddng thdi, voi bé tong st dung PCB, 35 ngay da xuét hién
vét nit trong khi v&i bé tdng s dung SSC thi trén 150 ngay
van chwa cé xuét hién vét nirt trén bé mét bé téng. Diéu nay
cho thay réng, bé téng str dung SSC c6 kha nang bao vé cbt
thép tét hon rat nhidu so v&i bé téng s&v dung PCB thong
thwerng. Do d6, bé tong cbt thép str dung SSC cé thé lam
viéc trong méi trwdng xam thwe, nwéc bién.

M Sé ngay xuét hién | S6 ngay xuét hién
au > . Z B
ri sét vét nut
PCB 24 35
SSC 134 > 150
4. Két luan

Qua qua trinh nghién ctru, dé tai da ché tao dwoc BT
dung SSC v&i cwdng do trén 30 MPa va d6 sut 15-16cm

twong tw BT dung PCB. Gia tri moduls dan héi ctia BT dung
SSC thap hon BT dung PCB, nhung cang & tudi dai ngay thi
moduls dan hdi ctia 2 loai BT cang gan nhau.

Théi gian ddng két va sy phat trién cwérng d6 c6 BT diing
SSC c6 cham hon so véi BT dung PCB. Tuy nhién c6 nhiéu
tinh ch4t ma BT dung SSC t6t hon nhw: ham lwong bot khi,
do tach nwéc, khéi lwgng thé tich déu nhé hon.

D6 chéng thdm ctia BT dung SSC tét hon B12 so véi voi
B10 ctia BT dung PCB. Hon niva khé nang bao vé cét thép,
thoi gian xuét hién vét nirt clia BT dung SSC vuot trdi so voi
BT dung PCB.

Nhw vay cé thé thay BT diing SSC c6 rat nhidu wu didm
vé k¥ thuat cling nhw bdo vé méi trwdng. Do dé co thé tiép
tuc nghién ctru nhidu hon nira vé& BT dung SSC dé tién t&i
&ng dung vao san xuét bé tong./.
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Tinh toan bu long neo trong bé tong...

Kha nang chiu kéo thiét ké ctia clia 4 bu 16ng neo xac
dinh nhw sau:

N, =¢nA, \ f,., =0.7x4x2.45x1.9x3000
=391.02KN

Kha nang chiu c&t thiét ké ctia clia 4 bu |6ng neo xac dinh
nhw sau:

V., = ¢0.6n4, ,
=234.61KN

uta

Qua vi du trén ta cé gia tri dd bén thiét ké kéo v& con bé
tong PN, =27.58KN va d6 beén thiét ké v& con bé tong

do Iwc cét ¢Vcbg =21.20KN cho trwong hop cum bu 16ng
sat mép bé toéng. Cac gia tri nay rat nho so véi kha nang chiu
kéo va cét ctia ban than bu 16ng neo #N , =391.02KN va
@V, =234.61KN . Nhan xét rang khi lam viéc ma bu léng
bu 16ng sat mép bé téng kha nang chiu lwc rat nhd so véi khi
tinh d6 bé&n cla bu 16ng.

(tiép theo trang 24)

6. Két luan

Bai bao da trinh bay cach tinh toan kha nang chiu Iyc clia
l6ng neo trong bé téng theo tiéu chudn Hoa Ky ACI 318-08.

‘Su pha hoai bu 16ng neo rat phirc tap va xay ra theo
nhiéu trwdng hop khac nhau. Kha r)éng ghiu lwe cla con bé
téng quanh bu l6ng neo suy gidm rat nhiéu trong cac truwdng
hop dung bu 16ng neo dé&t sau & cac vung ma khoang cach
tr tdm bu 16ng dén mép va chiéu sau neo bu I6ng trong bé

=0.7x0.6x4x2.45x1.9x3000 t3ng nho./.

Tai liéu tham khao

1. TCVN 5575:2012 Két ciu thép — Tiéu chudn thiét ké

2. TCVN 5574:2018 Thiét ké két cau bé tong va bé tong cot thép

3. Building Code Requirements for Structural Concrete and
Commentary ACI 318-08

4. Pham Van Hoi - Nguyén Quang Vién - Pham Van Tuw - Luu
Van Tuong , Keét cau thép phan Cau kién co ban, NXB Khoa
hoc va Ky thudt, 2006.

S0 49 - 2023 43



KHOA HOC & CONG NGHE

Mai lop dng cho cong trinh ham dao néng

tai dé thi

Pipe roofs for shallow tunneling in urban condition

Tom tat

Trong khi xay dung ham dang la lua chon cho cac du an ¢ sé ha ting
trong khu vuc d thi hoa, thi nhu cau vé xay dung déi véi ham néng
dat gan khu vuc ha tang va cong trinh nha dan ngay mét gia tang.
Khi ma dong cira trong thoi gian dai ctia cac duong ray tau hodc
duong bo dang hoat ddng la khong dugc phép, thi phuong phap dao
mé bén dudi ga hodc toa nha lai khéng kha thi trong dé thi luén tac
nghén va chat chdi. Do d6, cac phuong phap dao ngam an toan bén
dudi cac ha tang d6 thi can duoc thiét ké. Bai viét nay nghién ciu
caclva chon va thach thiic lién quan dén phuaong an thi céng thiét

bi chdng d6 truéc dwéi dang mai lgp 6ng khung thép. Cac thach thiic
kij thut va thi céng cho cac lua chon ham sau hen ciing nhu thi cong
ham giao cat nong sé dugc thao luan, va nhiing thay thé kha di cho
viéc thi cdng mai lgp 6ng ngam. Bai bao trinh bay anh huéng ciia mai
Igp éng trén bé mat dn dinh dugc st dung béi mé hinh sd 3D va cac
két qua dugc so sanh véi cdc mé hinh can bang gidi han truyén théng
bang cach sir dung ap luc dat qua tai tac dung lén cac dam trén nén
dan hoi.

Tir khéa: chdng da trudc, dao md, ham ndng, ky thudt dao hdp, mdi lgp dng

Abstract

Demands for shallow tunneling which is close to existing buildings or
infrastructure, are increasing while tunneling continues to be the choice for
structural projects in urban areas. While closing of existing rail lines or roads
for along duration is not be allowed, open cut methods under remaining
stations or buildings are not feasible in congested urban areas near busy roads
and underground utilities. Methods to allow tunneling safely underneath
current infrastructure, therefore, are necessary to be designed. This paper
investigates the opportunities and challenges associated with installing
pre-support in the form of pipe roofs with steel frames as one such method.
The challenges of deeper options as well as shallow crossings, in terms of
engineering and construction, are discussed, including possible alternatives
to underground pipe roof installation. This paper presents the effects of pipe
roofs on surface stability using a 3D numerical model and the results are
compared with conventional limited equilibrium models using overburden
earth pressure applying on elastic foundation beams.

Key words: cut and cover, jacked boxes, pipe proof, pre-support, shallow
tunneling
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1. Tdng quan

Cac do thi trén thé gi¢i ngay cang tré nén chat chdi hon
khi dan sé tang cao, do d6 nhu ciu xay dwng cac co s& ha
tAng ma&i dé dap tng duoc sy tang trwdng vé dan sb, trong
khi cac khéng gian c6 s&n cho cac dich vu nay thi ngay cang
gidm di. Do d6, phwong phap dao ngdm thudng dwoc ap
dung dé xay dwng nhirng co sé& ha tang va dich vu mé&i dudi
mat d4t va dwoc dat gan co s& ha tAng co sén. Cac ky thuat
xay dwng ngdm ma han ché tac dong lén co sé ha tAng xung
quanh sé ngay mét tré nén quan trong hon. Mét trong nhivng
ky thuat dé la st dung mai lop dng dé& chéng d& trong qua
trinh dao nhitng dwérng hdm néng, thweng dwoc st dung
cho viéc xay dwng nhitng giao cit dwdng bd hodc dwong
ray c6 san. Cac loai khac nhau ctia mai lop éng va phwong
phap dao hdm sé dwoc mo ta trong bai bao nay.

2. Cac nguyén tac xay dwng ham mai lop 6ng

Xay dwng dwdng ham bang mai lop dng dwoc biét dén
b&i nhiéu tén goi khac nhau nhw: cac 6ng tan, mai lop éng,
mai 6 bang 6ng, hé thédng chéng d& trwéc. Tat ca nhirng tén
goi nay déu lién hé t&i k§ thuat trong d6 st dung 6ng thép
doéng vao dat nén va xung quanh dwong ham, phia truwéc
mat gwong dao va c6 tac dung nhw [& mét mai che va chéng
d& bé mat nhw Hinh 1.

Hinh 1. Nguyén tac két cau cia mai Igp bing 6ng

Hinh 2 bén tay phai cho thdy may dao ham siéu nhd khi
thi cong cac dwdng kinh I&n hon. Khi thi cong cac éng véi
dwérng kinh 1én hon khoang 600mm, én dinh gwong dao va
IGn b& mat c&n phai xem xét vé& tinh &n dinh va do lun déi véi
viéc dao ham. Thi cong cac 16 khoan dan thuwéng sé nhanh
hon va kinh t& hon, trong trwéng hop dét nén khéng én dinh
may dao ham siéu nhd vé&i didu &p bé mét gwong dao cé thé
dwoc str dung nham giam thidu d6 IGn va tranh cho cac éng
dan dong bj ket.

3. Cac loai két cadu mai lop éng

Ngoai nhitng hé thdng chdng truéc da dé cap trong dao
ham, cac phwong phap thi cong dién hinh dbéi véi mai lop
éng dwoc str dung bao gdm dao ham hdp kich va dao ther tw
véi khung d& bang thép, trong dé két ciu bé tong cét thép
tai hién trwong sé dwoc dd ngay sau dé. Cac phwong phap
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nay s& dwoc mo ta chi tiét sau day.
3.1. Thi céng hdm hép kich

Thi céng hdm hép kich 1a qua trinh thi céng cac miéng
ghép khéi bé téng cét thép hinh chi¥ nhap dwéi khu vuc ha
tang ky thuat c6 san va thwong dwoc dat dudi ke, bang cach
st dung kich thuy Iwc I&n. Vi du cla k¥ thuat thi cong hop kich
khéng c6 mai lop 6ng la dwérng hdm 190 trong Dy &n Central
Artery/ Buong hdm tai Boston (CA/T), Massachusetts, Hoa
Ky [1], noi ma dat dong bang dwoc st dung nham 6n dinh
d4t nén va gidm thidu 1tn [2]. Mat cét cla duwdng ham két néi
v&i san bay bén dwéi san bay va duwdng ray Caboolture tai
Brisbane, Uc 1& mét vi du cia dwérng hdm kich ddy dwoc bao
pht b&i mai lop éng [3].
3.2. D6 bé téng hién trurong véi hé chéng dé bang khung
thép

Trong trwdng hop db bé téng hién trwerng dbéi véi két ciu
ham, dat nén ban dau tam thdi dwoc chbng d& day du boi
cac bng thép va khung thép bén trong. Cac khung thép sé
dwoc gitv lai va dd bé téng khi két cAu cubi cung dwoc thi
cong. Cach lam nay tbn it vat liéu va phai dao it hon do két
cAu tam thoi va két ciu vinh ctru duoc két hop. Khi bé tong
dat d0 cudng dd, cac cot thép thira cé thé dwoc cat va bé di.

4. Xem xét diéu kién dat nén
4.1. On dinh méat guong dao

C6 hai van dé vé 6n dinh mat gwong dao can xem xét
trong thiét ké mai lop 6ng. DAu tién, s mét dn dinh ngay
lap tirc ciia mat guwong dao co thé xay ra trong qua trinh thi
cbng ong lop. Quan sat cho thay hau hét dd lun xuat hién
trong qua trinh ong lgp dang duwoc thi cong [4]. Do do, trong
khi vire xay ra ltn, may dao ham loai nho véi ap lwc bé mat

lwc chéng d& Sk. Khi géc nghiéng thay dbi, luc ddy tién phia
trwéc thay dbi, va ap lwc chéng d& hiru hiéu dwoc cung cip
b&i neo cling thay déi.
4.2. b6 lun

Hinh 4 th& hién mbi quan hé gitra diéu kién dia hinh da
cho va dia chét dia tAng trong mé hinh 3D. Gia tri nay dwoc
diing dé xac dinh ap lwc chdng d& nhé nhat can dé dat dwoc
véi khéi lwong dat dao cu thé. Ngoai ra, phan IGn Ién xay ra
trong qua trinh dao hdm do cé sw chénh l&éch khoang cach
gitra dwong kinh hd dao va dwong kinh ctia 6ng. Do d6, ap
lwc bentonite hinh vom cung (trong qua trinh dao hdm nho)
va phun vira hinh vom cung (sau khi hoan thién tirng éng
mai) phai dwgc xem xét can trong trong chi dan thiét ké.

Trong trwéng hop bé mat gwong dao khdng én dinh hodc
bi Itin qua I&n, tinh chét ctia d4t c6 thé dwoc cai thién thong
qua viéc cai tao dat nén. Phun vira ap lwc cao 1a mét trong
nhirng phwong phap phd bién. Sy két hop clia déng dinh dat
va phun viva c6 két da dwoc st dung trong ky thuat dao hop
tai dw an lién két san bay Brisbane [6].

5. Vidu ap dung 1

Nghién ctru trudng hop giao cat dwong sat rong 35m
v&i 16p che phi han ché. Vi du vé thiét ké cia mot mai lop
4ng can xuyén qua, treong hop ctia dwérng hdm rong 35 m
dwdi 4 dwdng ray voi khoang 1,2 m dwgce bao phi (Hinh 5).
Mai lop 6ng thép tuan tw dwoc chdng d& béi khung két ciu
thép trong qua trinh dao ham dién ra. D6 IGn va d6 bién dang
dwoc phan tich, danh gia cac yéu cau vé cai tao nén dat va
xac dinh cac lyc trong cac cu kién thép.

guwong dao can bang dwoc str dung dé& dn dinh mat gwong Phy i |
dao. ke
Hinh 3 thé hién s 8n dinh bé mat guong dao. Tai diém S o . Chét k
can béng gi¢i han, lyc ddy gay pha hoai truot béng véi ap
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L
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Lép dat bao gdm mot 16p dat cat phu sa day 1 m pha
I&n I&p dat con lai bén dwéi. Gia tri SPT N cla Iép day pha
dwoc gia dinh béng 5, gia tri con lai khi tang theo dd sau bén
dwdi lop dat la 12 va 49. Lop da ndm ngay bén dwéi khu vire
ddo. Khu vuc nay bao gdm 3 m da cwdng dd rat thdp (E =
85 Mpa), bén trén I&p da cudng d6 thap (E = 400 Mpa). Hai
tiéu chi chinh can dwoc kiém tra trong giai doan dau thiét ké
14 lun bé mat va lwc cla cac cAu kién thép.

5.1. Thiét ké két céu

Dé tinh so bo ciu kién, trwdc tién cac tai trong trén két
chu can dwoc xac dinh. Tai trong nay bao gém trong lwong
ban than cia dwéng dng bao gdm bé téng néu co, tai trong
dAt va tai trong bé mat bat ky c6 thé tac dung 1&n cong trinh,
vi du nhw tai trong ctia tau hod néu giao cat ndm ngay dusi
k& dwong sét. Thong thwdng nhirng giao cat rong va néng
véi toan bo tai trong qué tai sé& dwoc tinh dén (trong trwong
hop nay dwoc tinh véi trong lwgng don vi la 19 kN/m3).
Trong mét s trwdng hop nhat dinh, anh hwéng ctia mai vom
c6 thé dwoc k& dén vi du nhw viéc st dung ly thuyét silo ctia
Terzaghi.

Déi v&i vi du nay, gid st dng thép co dwong kinh 1000
mm, dd day t = 12,7 mm chira day vira cwéng dd 30 Mpa,
(y=22 kN/m®), tai trong trén céc 6ng nhw sau:

Tai trong ban than:

Qéng = Gthép * Aphun_vira

=1000* m*12,7*785*10-6 + o *n * 9752 *22 * 10-6

= 3,1 +16,4 = 19,5 kN/m.

Tai trong déat:

Qag = 1,1 * 19 =21 kN/m?

Hoat tai:

Tai trong clia tau tai d6 sau 1,1 m duoc lay x&p xi 60 kN/
m2 [7], [8]. Bao gom hé s6 dong 0,3 thi tai trong doan tau
bao gom:

Qau = (1+0,3) * 60 =78 KN/m?

Tai trong thém vao 4 kN/m? dwoc gia dinh cho tai trong

cla da balat, ray va ta vet.

Téng tai trong theo trang thai gi¢i han trong giai doan st
dung (SLS) la:
Psis=12*21+1,0*78 +1,2* 4 = 108 kN/m?
Téng tai trong theo trang thai gi¢i han cubi ciing (ULS) la:
Pus=15%21+16*78+1,4*4 =162 kN/m?
Tai d6 sau 1,1m, tai trong 1&n tirng 6ng thép bao gdm tai
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trong ban than la:
Qg s=1,07*19,5+108 * 1,1 = 138 kN/m
Psis=1,2%19,5+162* 1,1 =202 kN/m

Phan tich tinh toan lwc ciu kién da dwoc miéu ta nhw
sau.

Phuwong phap tinh toan lwc:

~Hé thong két cau cho cac ong c6 thé dugc gia thiét bang
moi noi mc“)-mer) co dinh, trong dé cac ong phia trwéc cﬁa’hé
dao §é dwoc co dinh trong dét‘ va Quqc ghim tai vj tri chong
do dau tjén. Phuong phap dé xuat st dung dd dai khong
dwoc chong d& 1,5 lan cho nhip wéc tinh dau tién [9].

Do dai khéng duoc chdng d& phu thudc vao do déc céd
thé c6 cta gwong dao tai vi tri hd dao van dang duoc on
dinh. Co6 thé kiém tra dod 6n dinh mat guong dao bang cach
st¢ dung phwong phap ké trén. Neu d6 doc gia thiét la 1:3,
thi do dai khéng dwoc chong d& = khoang cach dwoc chong
do + hhé 530/3.

Vi d6 cao hd dao 1a 8 m va khoang cach khung chéng
dé la 2 m, thi d6 dai khéng dwoc chong sé la:

Lkhéng_chéng =2+38/3 =4,7 m
Lcé_dinh =15" Lkhéng_chéng =15*47=7Tm

Ma6-men ubn I6n nhét va lyc cét clia ong thép (nhw dam
c6 khép d& mot dau) la:

Mmax;ULS = 1/8 * q * Lcé_djnh 2= 1225 kNm
Vmax;ULS =58*q* Lcé_dinh =875kN
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Hinh 6. Két qua phan tich cia Plaxis khéng cé (LHS) va véi cai thién dat nén (RHS) - miéu
ta do lan bé mat tai cac giai doan khac nhau, ho dao bat dau tir 32 m va dao truéc 0 m

SERE 5] =1 ]

Hinh 7. Piéu kién dia chat doc theo duong ham

5.2. Thiét ké dia ky thuét

Muc dich danh gia d6 1Gn bé mét va sau d6 thiét lap nhu
cau cai tao d4t nén, phan tich theo cac giai doan bang mo
hinh 2D da dwoc thwc hién.

Trwong hop co ban dwgc tinh toan véi cac thudc tinh
sau:
M6 dun ctia dat nén: E’ = 32,5 Mpa
Sirc khang dat khong thoat nwéc: cu = 125 kPa
Hinh 6 cho thay d6 Iin bé mat & mbi giai doan. Vé&i do
lan 1&n nhat trén 80 mm c6 thé coi la qua mic cho phép, vi
du néu cac hoat déng dwéng sét phai tiép tuc trong qué trinh
xay dwng. Mét phan tich khac dwoc thwe hién véi nén dat da
duwoc gia ¢d E' = 90 MPa va cu = 300 kPa, théng qua phut
vira, dwoc thé hién & bén phai hinh 6. V&i d6 lun téi da dat
dwogc la 27mm, gia tri nay dwoc chap nhan hon nhiéu so véi
gia tri trwdc. Phan tich nay cho thay trong déat yéu viéc cai
thién dat thwong dwoc yéu cau trong gidi han do Iun theo
thdi gian trong qua trinh dao ham. Diéu nay dac biét ding
v&i cac hd dao gan khu vie cong trinh xay dwng nhay cam.

6. Vi du ap dung 2
M6t vi du khac cla mai lop éng co dwong kinh 1on va

dieu kién bén dL’J’é’i co thé GU’Q’C st dung. Thiét ké két cau
dwoc xem xét doi véi mai lgp ong dwong kinh Ion twong tw
nhu trong Phwong phap tinh toan Iwc cda Vi du ap dung 1,
va khong dwoc l1ap lai & day.
6.1. Diéu kién dia chét va dat nén

Pwéng hdm trong nghién cvu nay ndm sau 13 m bén
dwéi cbt 0,0 m va dwoc dao trong dat hdn hop. Piéu kién
d4t nén thwerng bao gbm 3m dét Iap, cat phu sa va sét phu
sa b&i da granit phong hoa. N&n ctia d4 granit ndm & do cao
khoang 18 m dén 20 m dwdi mét dat. Dya trén cAu tric dia
chat nhw hinh 9, dwéng hdm dao dwoc dw kién ndm trong
d4t d& phong hoa granit.

Mot sb doan nhét dinh ctia hAm cé mai 6ng thép du kién
s& co dAt cat pha tai dinh hdm, diéu nay dan t¢i nguy co mét
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Hinh 8. Mit cit dién hinh cua du an dudng ndi

4n dinh mat gwong dao trong mai lop 6ng trong qua trinh
dao, tdng nguy co sut Itn trén mat dat. Két cdu chéng d& tam
thoi dwoc d& xuat bao gdm céc éng thép tao thanh khung
thép tam thdi nhw Hinh 8. Mai éng thép dwoc xay dung bang
cach str dung 13 thanh thép dwéng kinh 2m, hdp dng xung
quanh bién dwérng hdm str dung may dao hadm c& nhd mini
TBM. Buwéng kinh ctia cac 6ng thép dung cho dw an nay I&n
hon nhiéu so v&i cac dw an twong tuw.
6.2. Uu nhuoc diém ctia méi lop éng dwong kinh 16n

Uu diém chinh cla viéc st dung mai lop dng dwéng kinh
I&n la gidm thidu sb lwong éng thép st dung. Trong trwdng
hop nay sb lwong 6ng thép giam tir 42 6ng dwérng kinh 0,8
m thanh 13 &ng v&i duwdng kinh 2m. Ong thép cé dwdng kinh
I&n hon ciling cung c&p strc khang udn tét hon, do dé nhip
dao ciing 1&n hon, tuy nhién diéu nay ciing gay ra cac lyc

(xem tiép trang 81)
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Tinh toan nut han lién két gian thép 6ng tron

Design of weld joints in hollow section truss

Tom tat

Bai bao nay trinh bay cach tinh toan nit lién
két han tructiép cac thanh thép dng trong
gian thép theo Tiéu chuan Viét Nam TCVN
5575:2022. Déng thei, thuc hién vi du tinh
toan nut lién két trong gian nham minh hoa
quy trinh tinh.

Tir khéa: Gian thép dng, Nuit lién két

Abstract

This paper presents the method of design’s joints of
steel pipe members in steel truss according to TCVN
5575:2022. At the same time, a numerical example
ajointin a truss is performed to illustrate the design
procedure.

Key words: Hollow section truss, Joint
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1. Tdng quan

Gian thép éng dwoc st dung trong cac cong trinh xay dwng, chdng han nhw
céac gian mai nhip 1&n, gian d& dwérng dng trong cac cong trinh dan nwéc vwot
song v.v... Dac diém chung cla ching 1a cac thanh dwoc lién két véi nhau tai
nat théng qua ban ma hodc han truc tiép, trwdng hop lién két han truc tiép thi
diu mat cda thanh bung dwgc han véi thanh cla thanh canh, viéc xac dinh
chiéu dai dwdng han ciing nhw chidu cao dwéng han la khé. Vi thé, viéc tinh
toan kha nang chiu lyc cta lién két kha phirc tap. Tiéu chuan thiét ké két cau
thép cla Viét Nam TCVN 5575:2022 c6 quy dinh viéc tinh toan thiét ké déi vai
két ciu thép bng tron, trong s d6 c6 nat lién két [1, 2, 3).

2. C4u tao va tinh toan nat gian thép éng tron [1, 2, 3]
2.1. C4u tao

Két cAu gian lam bang thép éng véi cac lién két han truc tiép dau 6ng véi
thanh tai péq nut (khi do, khépg s,Cv dung ban ma nhw gién c6 cac thanh thép goc
L), cac dau ong c6 dudng cat uon cong va cat mép ong.

Khi st dung gian thép 6ng tron trong mdi trudng xam thuc, cac thanh chiu
nén cling nhw cac thanh chiu kéo, khi d6 cac thanh chiju Iyc hon ca (thanh chju
nén — khi d manh khéng Ién hon 60) can dwoc lam bang thép co fy = 440 MPa.

Chiéu day thanh 6ng dung lam céac thanh chiu lwc chinh (thanh canh va
thanh xién géi twa, cac nhanh cét va twong tw) can dwoc Iy khong nhé hon 3
mm, va dung lam cac thanh khac — khéng nhé hon 2,5 mm.

Do mong thanh twong déi & cla thanh canh va thanh tiép giap lay toi da,
nhwng khong I&n hon cac gia tri ghi trong Bang 50 cQa TCVN 5575:2022. Chieu
day thanh thanh tiép giap can lay khéng I&n hon chiéu day thanh thanh canh.

Puwong kinh dng ctia cac thanh bung can dwoc l4y khéng nhé hon 0,3 1an
dwong kinh thanh canh va khéng I&n hon dwdng kinh thanh canh.

2.2. Tinh toan

Khi tinh toan lién két han d6i dau cac thanh 6ng bang han khdng cé 6ng 16,
can bo sung thém hé so diéu kién 1am viéc ywce = 0,75, con khi tinh toan cac lién
k(?t chfy T cé goc mé deng hén I&n hon 30° (d’u’o’c tinh toan nhw lién két han
doi dau) khi khdng han dap goc dwong han thi lay ywe = 0,85.

Tinh toan cac lién két han dbi dau cac thanh 1am bang thép dng chiu kéo
diing tam va nén dung tam can dwoc tién hanh theo céng thirc:

N

DY e (1)

trong do:

Dm Ia duong kinh trung binh (bang mét nira tong dwong kinh ngoai va
dwdng kinh trong) clia dng co chiéu day thanh nhé hon;

t 1a chiéu day thanh nhd nhat cla cac 6ng dwoc nbi;

fw, ywe la cu’c‘yr)g q© tinh toan theo gi¢i han chay va hé sb didu kién lam viéc
cua lién két han doi dau twong &ng.

Tinh toan lién két han chiv T trong céc lién két cac thanh 6ng thép han voi
cac thanh khac cé mat tru hoac mat phéng (céc thanh cai) dwai tac dung cua
Iwc doc N can dwoc thue hién theo cac cbng thuce:

N<0,85(S,,+S,) )
N<2S,, 3)
N<2S, )
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trong do:

Swh va Swt I&n Iwot 14 kha nang chju lwc cla cac doan
dwdng han gét va mii (cac doan dwdng han thuéc mot nira
tiét dién thanh xién tinh tlr phia géc nhon va géc tu twong
&ng clia truc giao nhau ctia éng vé&i bé mét thanh cai), dwoc
xac dinh theo cac cong thirc:

Swh = (tdLWahfW}/WC + hfwahfwd)j/c (5)
Swt = (tdeatfwywc + hfwatfwd )7/5 (6)

fw la cwong d chiu nén tinh toan hoac chju kéo tinh toan
cla lién két han dbi dau theo gidi han chay;

fwd la gia tri nhd hon trong hai gia tri: 0,7fwf hodc fws
v&i fwf va fws la cuwdng dé chiu cat (hodc cat quy wéce) cla
dwong han géc theo kim loai dwong han va theo kim loai
bién nong chay twong rng;

td & chiéu day thanh éng dwoc lién két; hf 1 chidu cao
dwdng han goc;

Lwah va Lwat Ia cac téng chiéu dai cac doan duong han
ma dwoc coi nhw la dwong han doi dau & cac doan dwdng
han got va mii twong rng;

Lwfh va Lwft la cac tdng chiéu dai cac doan dwéng han
ma dwoc coi nhw la dwdng han géc & cac doan dwong han
got va mii twong rng;

ywc la hé sb diéu kién lam viéc cda lién két han chi T.

Goc 8 duoc xac dinh theo cong thire:

0= arcsin(ﬁm sin® g, +cosa -cos g, \1- B2 sing, )
7)

trong do:

0 la géc tao béi mép cét dau thanh ng voi tiép tuyén
mép &ng tai diém han; a 13 géc tao bdi truc thanh éng va
thanh canh (xem Hinh 24 trong TCVN 5575:2022);

~ PBin = din/D 12 ti s6 duong kinh trong cta 6ng duoc lién
két va dudng kinh thanh cai (khi lién két vao b& mat phéng
Bin = 0);

dq la toa d6 goc clia bng dwoc lién két dbi véi diém han
dang xét, tinh tir dwong sinh & doan dwong han mdii.

Tbng chiéu dai doan dwdng han gét L, va tdng chiéu
dai doan dwé&ng han mii L, dwoc xac dinh theo db thi trén
Hinh 28 ctia TCVN 5575:2022, con chiéu dai twong dbi cua
cac doan dwdng han géc — theo cac db thi trén Hinh 29 cla
TCVN 5575:2022.

Chiéu dai cac doan dwéng han goc bang:
Lwah = Lwh - wah’ Lwat = Lwt - wat

Déi voi nat két clu réng (gian phang hodc khéng gian),
gdm mot thanh éng lién tuc tai nut véi d6 méng thanh twong
déi (5 = D/t) khéng nhé hon 20 va khdng 1én hon 60, hodc
gdm n thanh tiép giap, thi tinh toan chiu uén cuc bd thanh
thanh canh can dwoc tién hanh dbi véi lién két cta tirng
thanh th j (d; 2 0,2D) dwdi tac dung clia tat ca cac t6 hop tai
trong tinh toan trong cac thanh ctia nut theo cac cong thirc:

Z(gijﬂiNi sin a,]
id

i=1 i

<1;j=1..n;
Voi¥4S (8)
|Nj|sina/ -
v,2S ©)
trong do:

i 1a sb thr tw thanh tiép giap;

j 1a sb thir tw thanh tiép giap dang xét;

N;, N; 1a ngi lyc trong thanh tiép giap, lay co ké dén déu
(d4u “dwong” khi kéo, dau “am” khi nén);

y; 1a hé sb,
khi i = j dwgec xac dinh theo cong thirc:
_ Q+ 1,7M,

"7y NL,sing; (10)

Khii#j: g =1

Trong cbéng thirc (10):

Yq 1& hé 0 &nh huéng cla dau ndi luc trong thanh tiép
giap dang xét, lay bang 0,8 khi kéo va bang 1,0 trong cac
trwdng hop con lai;

L,; 1a chiéu dai doan tiép gidp clia thanh dang xét (doi voi
thanh ong L; = d/singy);

Yz 1a hé sb anh huéng cia chiéu dai tiép giap cta thanh
dang xét, dwoc xac dinh nhw sau:

- Bbi voi cac tiép giap khong mat tru: theo cong thire
L, - b

"= 2eo-b)
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Vi tri truc thanh tiép giap so .
v@i truc thanh dang xét Dang nut Si &j
Cina ohia véi canh K | 13¢,(1+0,026)
ung phia véi can - (1+0,049)
S, 3. (1+0,020
COSZ(%}L Zg ; 5,6 )8 _1}
Phia déi dién v&i canh X 0<s;<D +5,4/, +5,64;
s;>D 0

canh (khoang cach théng thuy):

g; = (§+ e,jj(ctga, + ctgaj)—g[i+iJ

sing;  sing;

D D
S :(E,M—ﬂj, +e,jjctga, +[E'“_ﬂj’ +e,.jjctgal._

Gia tri ¢ 14y bang:

khi g'J <0: C—"J = 0,6,
khiO<gy<D: ¢ -1-04(1-g,/D)":
khi Jij >D: Q'J =1.

gij 1a khoang cach nhé nhét doc theo truc canh gitra cac duong han lién két thanh dang xét va thanh bung lién ké voi

sj la khodng cach doc theo canh gitra cac diém bén cta thanh tiép giap dang xét va thanh tiép giap lién ké:

B; = by/D la ti sb chiéu rong tiép giap cta thanh lién ké va dwéong kinh thanh canh (déi véi thanh éng p; = b/D);

- D& v&i cac tiép giap mét tru (ng): vzj = 1;

bi ho&c bj la chiéu réng thanh tiép giap (déi v&i thanh éng
bi = di hoac bj = dj);

S la dac trweng kha nang chiju lwc clia canh, dwgc xac
dinh theo cbng thirc:

S=13(1+0,020)tf, 7, (12)

trong do:

& = D/t 14 dd méng thanh twong déi;

Ypj la hé sb anh hwéng cla lwc doc trong canh:

- Khi nén trong canh: dwgc xac dinh theo céng thirc:

F 2
;/.=1—0,5{ / J
o Af,

- Trong cac trweong hop con lai: yp; = 1,
trong do:

(13)

F; 1a lwc doc trong canh & phia thanh chiu kéo cla hé
thanh bung;

yrj hé s &nh hwéng clia sy tang ctrng thanh thanh canh
trong nut béng cac swén cing ngang, vach clvng va twong
tw, 14y bang: 1,25 — khi suwdn cirng ngang ting cirng b tri
trong pham vi doan tiép giap dang xét; 1,0 — trong céc trudng
hop con lai;

&; 12 hé s6 anh hudng cla vi tri méi thanh trong s6 cac
thanh tiép giap so v&i thanh dang xét tht j, dwoc xac dinh
theo Bang 1; khii = j thi g; = 1:

i = arcsinPy;

Khi Bi <0,7: Vi = 1,05B|

KhiB;>07:  y,=10543(1+0,155)

Bwi = byi/D;

bwi 1a chiéu rong phan 6m canh bai thanh tiép giap gitra
cac mép dudng han (khi B; < 0,7 thi by, = B;; khi B; > 0,7 thi
bui = b - ty).

Khé néng’ chiu lwc cta thanh céc‘thanh bung bng tai vi
tri gan chd tiép giap va&i thanh canh can dwoc kiém tra theo
cong thire:

N(1 + ;(5)
7c7d7cdfydAd

<1
(14)
trong do:

x la hé sb, Iy béng: 0,008 — dbi v&i cac thanh xién tai nut
chi¥ K ma khi tinh toan lién két cia ching gia tri Gj xac dinh
dwoc theo Bang 1, nhé hon 0,85; 0,015 — trong cac truwong
hop con lai.

Yea & hé s6 diéu kién lam viéc, 14y bang: 0,85 — dbi voi
cac thanh giao nhau tai nut v&i hai thanh khac c6 dau ndi lwc
khac nhau; 1,0 — trong cac trwdng hop con lai.

Do bén dwong han trong trwong hop cét vat dau éng
dwoc kiém tra theo coéng thirc:

1,05N <

<1
Af, (15)

trong do:
f, la cwéng d6 tinh toan cla lién két han dbi diu theo gidi
han chay, f,, = 0,85 f 4.

Trong trwdng hop, néu thanh bung dang xét giao nhau
véi m thanh lién ké khac trong viing nat ndm trong cling mét
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mat phang tiép giap thi trong cac coéng thirc (8) va
(9) thay Nisino; = Njsingy bang gia tri lwc quy dbi
Pegj, xac dinh theo cong thirc:

m
Py =P+ 6Py
k=1 (16)
trong do:
Py la gia tri P; d6i voi cac thanh lién ké giao
nhau véi thanh dang xét th j;
&q 1a ti 1& chu vi tiét dién thanh lién ké, (ng Vi
doan giao nhau clia né v&i thanh dang xét (dbi voi

thanh c")ng & = Lij/(Tdy); & day Ly la chiéu dai doan
chu vi tiét dién thanh lién k&, &ng véi doan giao
nhau clia n6 véi thanh dang xét, dk la dwdng kinh
ngoai cta thanh éng.
Néu dwéng han khong 6m hét toan bd chu vi
thanh lién ké thi £kj lay bang:
L

— K
Sy =

-
z ikw
w=1
v
Z Lkw

_ trong do: w=t Ia tdng cac doan chu vi tiét dién thanh
lién ké rng v&i cac doan dwong han.

3. Vi du tinh toan
3.1. Sé liéu ban dau

Kiém tra kha ndng chiu lwc ctia nat gian thép éng theo
diéu kién 16m vao & vung canh. Thanh canh c6 D = 168,3
mm, tiép giap véi thanh xién chiju nén cé d1 =d2 = 70 mm,
lwc trong thanh xién N2 = - 170 kN, géc néi thanh xién vao
canh a = 45,00, lwc trong thanh bung N1 = 80 kN, 2c = 0,036
m, thép S355J0H c6 fyd = 33,8 kN/cm2 (Hinh 2).
3.2. Tinh toan

(1) Tinh toan theo uén cuc bg (kiém tra kha nang chiu lvc
thanh thanh canh tai vj tri tiép xuc véi thanh bung).

Xac dinh gia tri cac tham sé tham gia vao cac cong thirc
kiém tra theo TCVN 5575:2022.

gy =36mm.

(p=1-04%(1-3,6/16,8)' = 0,85

(17)

By =B, =7/16,8=0,42; & = 16,8/0,5 = 33,6;
0,85x(1+0,02x33,6)
1+0,04x 33,6

£, =1-13x =021,

En=T =1 p=1;
v, =y, =105x0,42=0,44

Yor =1, 7= 1;
S:13><(1+0,02><33,6)><0,52><33,8><1:183,7kN_

Kiém tra d bén theo cong thirc:

< sing;
N i
2=

i itV
i=1 i

7Dj7,jS

1><1><(—80)><%+0,21><1><170><0’7107

1x1x183,7

Kiém tra d6 bén theo cong thirc:
IN|sina; |-80|sin90°

=0,22<1
w25 1x2x1837

tirc 1a d6 bén thanh thanh canh tai vj tri ndi thanh xién
dwoc bao dam.

(2) Tinh toan theo d6 bén thanh bung tai vi tri néi ching
vao thanh canh gian.

Xac dinh gia tri cac tham s tham gia vao cong thirc kiém
tra: x = 0,015; yd = 1; ycd = 1; Ad = 8,29 cm2.

Kiém tra d6 bé&n theo cong thirc:

N(1+;(6) B 80><(1+0,015x33,6)

= =0,43 <1
YoV a¥ealyaPa 1x1x1x 33,8 x 8,29

tirc 1a do bén thanh xién gan chd nédi vao thanh canh
dwoc bao dam.
(3) Tinh toan méi han theo céng thirc:
105N 105x80
Af,  829x0,85x33,8

=0,35<1

ttrc 12 dd bén mdi han nat cb dinh vao thanh canh dwoc
bdo dam.

4. Két luan

Viéc tinh toan nut han lién két thép éng can kiém tra
dod bén cla lién két han, ciing nhw diéu kién chiu lwc cla
thanh éng. Béng thdi, tiéu chuan thiét ké két ciu thép TCVYN
5575 :2022 c6 nhiéu didm méi, can cé nhitng nghién clru
tiép theo, vi du gian lam tr thanh thép éng hop hodc thép
hinh./.
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Xac dinh kha nang chiu luc ctia lién két chan cot
ban dé udn xién theo tiéu chuan EC3

Determining joint resistance of steel column base under biaxial loading

conditions according to EC3

Tom tat

Theo phuong phép té hop d6 citng thanh phan
tiéu chan EC3 ¢ thé hoan toan xac dinh dugc
dd cimg chéng udn ban dau va kha nang chiu
Iwrc ctia lién két ban dé chan cot. Trong bai bao
nay, tac gia gidi thiéu phwong phap thanh
phan dé xac dinh kha nang chiu luc ctia lién két
chan cdt ban dé chiu mé men uén xién va luc
doc, dong thoi xay dung dudng quan hé giita
hai thanh phan mé men udn dén théi theo ca
hai truc quan tinh chinh (uén xién).

Tir khéa: dg cing, phirong phdp td hop thanh phan,
chiéu day ban dé, buléng neo

Abstract

According to the EC3, the initial stiffness and bearing
capacity of the steel column base connection can

be determined. In this paper, the author introduces
the component method to determine the bearing
capacity of the column base under bixial loading
conditions. Moment resistance interaction curve
could also be built.

Key words: stiffness, compoment method, base plate
thickness, anchor bolt
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Vi Quéc Anh'”, Chu Thi Hoang Anh®

1. Dat van dé

Do dan hdi cua lién két gitra cot va méng anh hwéng dén sy 1am viéc cla két
cAu khung thép, dén sw phan bé ndi luc trong khung, nhung hién nay van chwa
dwoc nghién clru mot cach k§ luéng. Khi thiét k& van thweng gia thiét chan cot
lién két khép hodc lién két ngam véi moéng, nhwng thuwe té 1am viéc do dan hoi
lién két chan cot sé cé gia tri trung gian gitra lién két ngam va lién két khép.

S dung phwong phap t6 hop doé clrng thanh phan theo tiéu chuan EC3 [2]
hoan toan c6 thé xac dinh dwoc dd cirng chéng ubn ban dau (d6 dan héi) cla
lién két chan cot va méng mot cach chinh xac thay cho viéc thiét ké theo ciu
tao hién nay.

Sau khi xac dinh dwoc hé sé dan hdi cia lién két chan cot va méng, c6 thé
phan tich dwoc sw lam viéc ctia khung thép v&i md hinh lam viéc sat thyc té hon
so v&i cach tinh toan truyén théng (gia thiét lién két ngam hoac lién két khép).
Phan tich khung thép cé xét dén dé dan hodi lién két clia chan cot véi moéng sé
cho gia tri momen chan cét nhé hon so véi khi gia thiét 1a lién két ngam, do vay
chiéu day ban dé va cu tao méng sé nhé hon, nhung chuyén vi s& lon hon
[4, 5] Do vay kh| thiét ké két cau khung d&c biét véi nha cong nghiép mét tang
c6 cau truc can xét dén do dan héi cla lién két gitka chan cot va mong dé viec
tinh toan néi lwc va chuyen vi dwoc chinh xac hon.

Trong md hinh tinh toan khung phéng chan cot chiu mé men uén va lwc doc
tuy nhién thuwc t& lam viéc két cau lam viéc khong gian nho cac gidng lién két
cac khung phang, chan c6t chiu mé men udn xién va Iuc doc. Vi vay xac dinh
kha nang chiu luc cha lién két chan c6t chiu mé men udn xién va lwc doc 1a mot
van d& can quan tdm nghlen ctru. Bai bao nay gidi thiéu cach xac dinh kha nang
chiu mé men uén xién ctia mét lién két chan cot ban dé dan héi khi chiu mét luc
nén nhat dinh.

2. Kha néng chiu lwc cia lién két chan cot ban dé

Tiéu chuan EC3 [2] dua ra phuong phép thanh phéan dé xac dinh do cing
thanh phan cling nhw kha nang chiu lyc cia cac thanh phan cau tao nén lién
két ban dé ch‘én c6t. o cirng va kha ndng chiu lwc ctia nat lién két 13 tdng hop
cac thanh phan nay.
2.1. Xac dinh kha néng chiu luc ciia bdn dé chiu ubn va bu I6ng chiu kéo

Dang 1: Ban dé bi chdy déo Hinh 2b

4l m

_ pl,Rd
FRd.1 m , (1)
trong do:
4m+1,25e,
4dzm
0,5b

I, =miny2m +0,625¢, +0,5p
2m+0,625¢, + e,
2zm +4e,

27rm+2p .

My rg - MO men déo cla chan béan canh ch® T nhw Hinh 2 theo don vi chiéu
dai my rg=1/4 tofy / ymo VOi tla chiéu day canh, fyla tng suét chay clia ban canh,
Ymo |& hé sb an toan, m va e,,e,,p 1a cac déc trung hinh hoc xem Hinh 1.

Dang 2: Dang 2 trén Hinh 2c
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= 2|effmpl.Rd +Z Bt.Rd'n
m+n 2)

)

FRd.2

trong d6 D By, la tdng kha nang chiu lyc thiét ké Byrg
clia cac bu 16ng lién két vao ban dé. B rg=0,9A¢fun/Ymp VOi Ag
Ia dién tich chiu kéo ctia bu 16ng, f,;, 1a ng suét t&i han cda
bu 16ng va Yy 1a hé sb an toan, n dwoc xac dinh 1a khodng
céch gitra lwc Q dén vi tri ctia bu 16ng (xem Hinh 2), (n dwoc
l4y bang e nhwng khong I1&n hon 1,25m) |« dwoc xac dinh
nhw Hinh 1.

Dang 3: Bu 16ng neo bi kéo dirt Hinh 4a

Fras = ZBt.Rd (3)
Cuong do thiét ké Fry dwoc xac dinh theo cong thirc:
Fra = Min(Fry,1; Fra,2; Fra,3) (4)

Dang trung gian gitra 1 va 2 goi la dang 1* xuét hién khi
khéng cé lwc ép clia mép ban dé 1&n bé téng mong khi bu
I6ng chiu kéo gay ra va ban dé hinh thanh hai khdp xay ra
khi chiéu day ban dé t Ién hon giéi han

t, =2,07m| a
Lbef'leff ,

Trong q’é Lper = Bd+tg+t+t/2 1a crjiéu dai hiéu dung cta bu
I6ng, t, - bé day I6p vira I6t, t, - chiéu dai doan neo cong, les
xac dinh theo cdng thirc da cho.

Kha nang chiu lwc theo dang nay la:

2l .m
F -—

Rd,1*

eff’ " 'pl,Rd

m (5)
Khi d6 cwong do thiét ké Fry duoc xac dinh theo cong
thire:
Frg = Min(Frg 14 Fra,3) (6)
2.2. Xac dinh khé nang chju luc cta thanh phan bén dé
chiju uén va bé téng nén
Cuwdng dd chiu ép mat tinh toan cta bé tong [3]:
kf

ck

7
k= asz
"\ ab

Vi la hé sb tap trung; B; hé sb khi anh
hwéng 16p vira 16t khong dang ké thi B; =2/3; fy - cuong do
chiu nén clia bé tong méng; a,b 1a chiéu dai va rong ban de,
gia tri clia a, va b, dwogc xac dinh nhw sau:

.'.'I!E
=

“ g
&)
] |

al

a+h b+h
a,= min<3a va a, >a va b,=min{3b vab,>b
a b

1 1

véi h 14 chiéu sau hiéu dung cla bé tbng maéng, céac kich
thwoc a,b,aq,bq,a,b, xem trén Hinh 3.
Xac dinh bé rong dai ban dé& xung quanh ban canh va
ban bung cot:
f
c=t |-
3fj7Mo

(8)
f, - &ng suét chay cla thép lam ban dé, t Ia chiéu day
ban de.
Xac dinh dién tich hiru hiéu vung bé téng chiu nén

. | b, +2¢
Iy = mln{b }
©

b :min{(a_hC)/z}H‘ +cC
eff f

¢ (10)

Aeff = l eff beff

trong d6: h,, b, la chidu cao tiét dién cot, bé rong ban
canh cot.

Kha& néng chiu lwc cta phan nén

F A_f

c.plRd — Feff!j

(11)
2.4. X4ac dinh kha nang chju nén cta thanh phén bung va
canh cét

I
% AN % 1 _ | @I |
AFRd,:ﬁ Im m { FRdﬂ I T T I % FRd,Z I T
LBLRd LBt.Rd ] B T LB LB"Rd T iBt.Rd
= o ‘ m
v v /\_fo i | h

Figure 29. Failure modes in a T —stub
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M

ol,Rd

F. . =
c,fe,Rd (hc _ t{ )

(12)

Trong dé Mpl,Rd la kha nang chju mé men
clia cot

Mpird = Wpl-fy Mo (13) k
v&i Wpl=2S Ia m6é men khang udn cua tiét

dién, v&i S Ia mod men tinh cla nira tiét dién so

v&i truc trung hoa.

2.5. Xac dinh mé men t&i han (kha néng chju

mé men) cta lién két

M
Xac dinh d6 léch tam e = —£¢
Ed

tr d6 xac dinh trwong hop chiu lyc twong ng theo 1
trong 4 so d6 theo bang 6.7 EC3 [2] nhw bang 1.
trong dé: z. 1a canh tay don cla trong tam viing nén dén
truc trung hoa; z; 1a canh tay don clia trong tam ving kéo dén
truc trung hoa; z 1a khoang cach ti trong tam viing nén dén
trong tdm vung kéo:
h t

C

Z = — - _f'
° 2 2’
2.6. Xéc dinh biéu dé quan hé My, Mz

BPuwong quan hé My- Mz xay dwng sau khi xac dinh dwoc
m& men tGi han theo hai phwong truc y va z M, grgq va My rqg
theo phwong trinh sau [1]:

2 2 2
M M
[ M, ] +[ Y J =1 M, = 1—[”] M:
Mz,Rd My,Rd My.Rd

T d6 xac dinh véi moét md men udn xién bat ki cé thé

hC
z,= 2 +e
2

t c

xac dinh gia tri t&i han M, M,, =tgaM,, va xac dinh gia tri

m6 men t&i han theo géc Iéch khai truc chinh goc o nhw sau:
Ma,Rd = \ Mf,tz + Mzz,a

3. Vi du tinh toan

Kiém tra kha nang chiu lyc

thong qua xac dinh bidu dd quan  tiéu chuan EC3

I |}

Hinh 3. Sc d6 dung dé xac dinh cac thong so dé tinh hé s kj [3]

Slia

ARAT

Hinh 4. Cau tao lién két ban dé chan cot

Bang 1. Xac dinh kha nang chiu mé men cua lién két chan cot ban dé theo

hé mé men M,-M, ctia chan cot tiét
dién HEB240, mac thép S235 c6
cuong do f,=235MPa, f,=360MPa,
md dun dan héi E= 210000MPa

Ed —

(theo tiéu chudn EN10025-2) E
chiu lwc nén doc Ngyg=-200kN, _GLLRd™
mé men Uén M26.56_Ed=50kN.m . chr / e +1
léch so voi truc y goc 26.56% Do | Mrg =miny ~ Z
léch tdm twong ng e=-0,25m= __orRd™
-250mm. z,le-1

+Khi N, >0va e >z,

hoac N_, <Ova e<-z_ thi

(14)

+Khi N, >0va Ngy >0

hoac Ng, >0 va-z,, <e<O0thi
Ft,l.RdZ
Clz,le+1
Mg, =min<
- t,r(l),RdZ

z,le-1
' (15)

Moéng kich thuwédc 1500mm x
1000mm x 400mm v&i cap bén
C16/20. Ban dé chiéu day t=20mm,
bu I6ng cAp bén 8.8 dwérng kinh 20,
chiéu dai neo 250mm, mii bu léng
day 20mm. Ban dé a x b=440mm x —F, reZ
330mm, nhw hinh 4. Er——

Cz,le+1
V&i cac budece tinh toan nhw da Mgy =minqg
gidi thidu & muc 2, ta thu duoc két tr.RaZ
qua nhu trong bang 2, va xay dung z,le-1

dwoc bidu dd twong tac clia md

+Khi N, >0va N, <0

hodc Ng, <0va e >z thi

(16)

+Khi N, <0va Ngg <0

Ed —

hodc N, <0 va -z <e<O0thi

_Fc,I.RdZ
z,, le+1
-F,

c,r.Rd
z,/le-1

M, =min
Rd
z
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cla cac thanh phdn mé men M
phwong trinh:

men t&i han theo hai truc quan tinh chinh (Hinh 5).

Vé&i goc léch 0=26,56° xac dinh dwoc gia tri t&i han
, béng cach giai he

ay’ a

M

y,Rd

2
M{l
Ma,z = 1_( = ] Mzz,Rd

Ma,z = tgaMa’y

M, =70281234(N.mm)
M,,, = 35132873(N.mm)

Kha n&ng chiu mé men xién géc « = 26,56°1a
Mg 56.rq = 78573346N.mm =78,6kN.m

Kiém tra m6 men tac dung
Mg 56,20 = SOKN.M <M o o = 78,6kN.m

Thoéa man!
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4. Nhan xét va két luan

Viéc tinh toan lién két chan cot ban
dé chiu lwc doc va md men udn theo
mot phwong dwoc nhiéu tac gia nghién
clru va gi¢i thiéu, tuy nhién chan cot
chiu lwc doc va mé men udn theo hai
phwong hdu nhv chwa dwoc dé& cap
dén.

V&i mot ciu tao chan cot ban dé
nhét dinh chiu lwc nén va md men, duwa
vao phwong phap thanh phan gidi thiéu
trong tiéu chuan chau Au EC3 chung ta

Bl [HR ] c6 thé xac dinh dwoc kha néng chiu mé
i men theo hai truc quan tinh chinh. Tt
d6 c6 thé xay dwng duoc biéu db quan
hé mdé men t&i han rng v&i hai truc

quan tinh chinh cta tiét dién M,-M..

Dung biéu d& quan h& mé men t&i

han M,-M, hoan toan c6 thé xac dinh
gia tri mé men t&i han udn xién mét goc bat ki (chiu mé men
theo ca hai phwong truc quan tinh chinh) déi véi truc quan
tinh chinh M, ., . Day la co s& dé kiém tra bai toan chan cot
chiu udn xi&n hay bai toan tinh toan lién két chan cot ban dé
mé hinh khéng gian./.

Gia tri
Fraz,y (N) 282240
Frar,y (N) -162031
Frazy (N) 240431.4
Frat+y (N) 189381.8
Fray (N) 2274281
fi(Mpa) 14.6
Trucy c 46.3
Fepiray (N) 528588.2
Feterdy (N) 1109664
e (mm) -250
Zgy (Mm) 11.5
Zyy (mm) 170
My rg (N.mm) 88569991
Fra1%2 (N) 227428.1
Fraz (N) 227428.1
Feplrdz (N) 427428 .1
Truc z FefeRraz (N) 976033.3
Z;, (mm) 98.3
Z;z (mm) 80
Mz rg (N.mm) 57731505
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Sidung phanmémlap trinhMathCad
giai bai toan xac dinh trang thai iing suat bién dang
trong Cohoc mai truong lién tuc

Determining the stress tensor — the strain tensor in Continuum mechanics using MathCad

Tom tat

MathCad la mot chuong trinh

tinh toan da nang, dé tiép can va st dung.
Chuang trinh MathCad dugc sit dung rong
rai va hiéu qua trong giang day cac mén
hocky thuat bac dai hoc. Trong bai bao,
tac gia gidi thiéu vé viéc sit dung MathCad
dé xac dinh trang thai iing suat- trang
thaibién dang trong Co hoc méi trudng
lién tuc.

Tir khoa: Co hoc méi truong lién tuc, MathCad

Abstract

MathCad is a computer software program,
which is versatile, easy to use, and accessible.
That program has been widely and intensively
used in teaching various areas of Engineering
at the university level. In the paper, the author
presents the use of the MathCad program
indetermining the stress tensor — the strain
tensorin Continuum mechanics.

Key words: Continuum mechanics, MathCad
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1. Dat van dé

Ly thuyét xay dwng trong Co hoc méi trudng lién tuc 1a ly thuyét tdng quat dé giai
cac dang két cAu khac nhau, 1a phwong phap chung dé giai cac bai toan trong co
hoc. Vi vay, cach dat van dé& vé mét toan hoc trong moén hoc nay la chéat ché va chinh
xac hon so véi cac mén hoc nhw Stre bén vat liéu, Co hoc két cau v.v...Ndi dung
giang day ctia mén hoc trén dwoc chia thanh hai phan: co sé ly thuyét; ap dung ly
thuyét d& phan tich va giai cac bai toan cu thé.

C6 nhiéu loai bai toan trong Co’ hoc méi trwdng lién tuc. Trong do, bai toan xac
dinh trang thai (rng suét- trang thai bién dang cho biét kha n&ng chiu lwc va bién
dang tai cac diém trong mai trwdng, 1a co s& cho viéc tinh toan, thiét ké cac cau kién
trong cac mén hoc chuyén nganh. Tuy nhién, bai toan van dwoc gidi badng phwong
phap “tha c6ng”, sinh vién mét nhiéu thoi gian vao céc thao tac toan hoc phirc tap
ma déi khi quén mét ban chét co hoc clia bai toan.

Hién nay c6 rat nhidu phadn mém hd tro Iap trinh giai cac bai toan co hoc cong
trinh nhw Mathlab, MathCad... Viéc st dung cac phan mém nay vao viéc lap trinh
gidi cac bai toan co hoc cong trinh da dwgc dwa vao chwong trinh gidng day cua
nhiéu trwdng dai hoc trén thé gisi. Pac diém cia cac phadn mém nay la khdng qua
khé str dung nhw cac ngdn ngi 1ap trinh chuyén nghiép. Trinh tw 1ap trinh gidi cac
bai toan cho phép ngwdi hoc hiéu ré ban chat co hoc clia bai toan.

Trong bai bao dwéi day, tac gid sé& trng dung phan mém lap trinh Mathcad dé
xac dinh trang thai (rng sut — trang thai bién dang trong mai trudng. Qua bai toan
(ng dung nay dé thay rd, viéc ap dung cac phan mém hé tro 1ap trinh vao viéc phan
tich va gidi cac bai toan la can thiét, dung véi xu huwéng phat trién ctia khoa hoc kj
thuat hién dai, 13 tién d& cho viéc ddi méi phwong phap va nodi dung giang day mén
Co hoc méi trwdng lién tuc.

2. Mot sé thiét lap co ban trong Mathcad dwoc dung trong bai toan
2.1. Nhép phuong trinh theo déu phuong trinh gan gié tri (:=)

D&u phwong trinh gan gia tri (:=)dung dé& gan cac gia tri cho cac bién ma sé diing
trong cac cong thirc sau d6, cé thé dwoc thé hién trong vi du nhw trén hinh 1.

2.2. Str dung ham Given/Finddé gidi phurong trinh va hé phuwong trinh tuyén tinh
hodc phi tuyén véi nhiéu &n sé khac nhau.

Khi dung ham nay dé giai phwong trinh, thi yeu cau 1a phai cho truédc cac gia tri
gan dang ban dau cta cac bién sb, vi nghiém clia hé dwoc xac dinh theo ham nay
bé&ng phwong phap ndi suy. Ap dung ham Given/Find trong viéc gidi phwong trinh va
hé phwong trinh thwérng duoc tién hanh theo cac budc nhw sau:

xo= 3 = | o | r = 1
vom 5 ven
5
- - & h'. - Ar= 5
£ +% =il
1

Hinh 1. Vi du vé £ = er=
dau “=" gan gia
tri 9 9 'l.—':.'—:-:=:| 14

Kghibm = Find(z v 1) Nghiém = | =1 241

L1

Hinh 2. Vi du giai hé phuong trinh bang ham Given/
Find
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- Cho trwéc cac gia tri gan ding ban dau cla cac bién sb;

- GO lénh Given;

- Nhép cac phwong trinh va hé phwong trinh phia bén
phai hodc phia dudi 1énh Given. DAu “=” dam c6 thé chon
bang t6 hop phim Ctrl+= hodc tlr thanh céng cu c6 sn trén
man hinh;

- Nhap biéu thirc chiva ham Find dé xac dinh nghiém
phwong trinh hoac hé phwong trinh: Find(x4,X5,X3,...) VOi
X1, X, X3... 14 cac bién sb. S6 lwgng bién sb phai bang s
phwong trinh. Vi du gidi phuong trinh dwogc thé hién nhw
trén hinh 2.

2.3. Ma tran va véc to
e Danh sb cac thanh phan trong ma tran

Trat tw viéc danh sb cac thanh phan trong ma tran dwoc
quan ly bang bién c6 sén trong hé théng (built-in variable)
ORIGIN. Theo mé&c dinh ca chwong trinh ORIGIN=0, diéu
do c6 nghia la thanh phan dau tién ctia ma tran dwoc danh
sb 0. Tuy nhién ngwdi st dung cé thé quy dinh trat danh sb
cac thanh phan trong ma tran bat dau tlr mot sé béat ky.

[ B4t dau ]

A 4

al al ad 5
Di=|Bl B & D=4 2 1
5 I 0 4

e Thiét |ap ma tran

Cach don gian nhét dé tao ma tran hay véc to' (ma tran
c6 mét cot) la tao mot mang trong sau do nhap cac phan ti
vao trong ma tran nhu sau:

- Bat tén ma tran va nhap toan tlr gan gia tri (:=)

D=

- Chon tt‘:v menu Insert’b Matrix hoac ttr thanh céng cu dé
tao mang s trong véi sd hang (rows) va cét (columns) do
ngwdi str dung dinh nghia.

- Nhap gié tri bang sé hodc
ky tw (symbolic) vao trong

Khai bao ten-xo' (rng suat (hoac ten-xo bién dang) (théng qua
trwdng ten-xo hodc trwong bién dang va toa do dieém)

mang sb da tao lap nhw trén
hinh 3.

° Céac phép tinh co ban

clia ma tran
MathCad cho phép thuc

A 4

hién tAt cad cac phép tinh co
ban, chuyén tri, nghich dao,

A4

Thiét 1ap cong thirc tinh cac lwong bat
bién, phwong trinh dgc trung tim rng
suat chinh (hoac bién dang chinh)

Khai bao véc to' phap tuyén
cla mot phwong bat ki

xac dinh dinh thkc, tim tri
rieng va véc to tri riéng...
cho ma tran dwéi dang sb va
Symbolics. Khi thyc hién cac
phép tinh cia ma tran can

A 4

Iu y cac ma tran phai cé kich
thwde twong thich.

A 4

Giai phwong trinh, thu dwoc gia tri cla
trng suat chinh (hoac bien dang chinh)

Thiét 1ap cong thire tinh (ng suét
(bién dang) theo mét phwong bat ki

3. Bai toan xac dinhtrang
thai (rng suat- trang thai

l

bién dang trong Co’ hoc méi

Thiét 1ap hé phwong trinh tim phwong
cua wng suat chinh (hoac phuong cia
bién dang chinh)

Tim dwoc tng suét (bién dang)
theo mét phwong bat ki

trweong lién tuc
~ Noi dung cua bai toan bao
gom:

- Lap ten- xo Ung suét
(hoac ten- xo bien dang) tai

\4

Giai hé phwong trinh, thu dwgc phwong
cta tng suat chinh (hoac phwong cua
bién dang chinh)

mot diém.

DPéi voi hé dan hdi tuyén
tinh, thdng qua dinh luat Hooke
vé mdi quan hé gitra rng suat
va bién dang dé xac dinh duoc
dai lvgng ng sqét (hoac bién
dang) theo yéu cau.

v - Xac dinh gia tri va

|

Két thuc

phwong cta (ng suét chinh
(hoc bién dang chinh).

- Xac dinh Gng suét
(hodc bién dang) theo mot
phwong bét ki.

Trinh tw cla bai toan xac
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dinh trang thai (rng suat- trang thai bién dang tai mot diém bang phan mém Iap trinh Mathcad duoc
trién khai theo so’ dd khéi thé hién & trén hinh 4.
4.Vidu
Trang thai (rng suét tai diém K clia mai trwdng trong hé toa do D&-cac cho bédi ten-xo:
8 -4 16
T.=|-4 112 08| (kN/cm?)
16 08 4,8

Yéu cau:
a) Xac dinh gia tri (’ng suét chinh th&» nhat va phwong clia (ing suét nay tai diém K.
b) Xac dinh (rng suét toan phan trén mé&t nghiéng di qua tai K va cé véc to phap tuyén:

-

v

- 3 - 1 -
= e, + e,+ €
NTREVTREN/ TR

Loi giai

ORIGIN:=1 TOL:=10"
Nhap cac hé sb cla ten- xo' (¢ng suét tai diém K:

N k "
ﬂi1-3—1 ogld = 112 - 733 = 4.8 -
cm cm =
kN X kN
all -—é—‘ rlim I.E—‘ ik E.E—‘
cm om cm
Nhan duoc:
oll ol2 ol3 B -4 14 'I
i N
T,=|cl2 22 a3 T,=| -4 112 ‘H‘-:—J
als ali oaa 6 03 48/ cm

a) Xac dinh gia tri (’ng suét chinh th&» nhat va phwong clia (rng suét nay tai diém K
Tinh cac bat bién clia trang thai (rng suét tai didm K:

n N
=il + oll + 033 Il = 24—
cm”
] FF 5 l 2 2
all ol ) ol o3 all ol3 1625615 kN Y
Q= i+ (| + | % ————— D=3 —|
ol all) L2y w33 al3 o3l 4 ]
tm £
(71l old old 3 3
| 00 248N A
B || el 22 o3 || - ————— o= 309248 —
] .
713 oli ol em em )

Lap phuwong trinh d4c trung dé tim cac (rng suét chinh:

3 3 i 3

o) ma” - l_-,—_'... = d ndn I
o Y i Y’

(m 2 2

om cm

Giai phwong trinh, tim cac tng suét chinh:
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Gven ol = 2 ol w3 3w =45
el = O ey = 0 {3y = O

;L_ = 13714 =

[ 3 '

al | = Fmd{ol o o) = 35 | —

asmiaa 5 5

a3 ) em- | 3253 | omo

Perer

kN
ol = 13914 —

il

Lap va giai hé phwong trinh dé tim phwong clia (rng suét chinh th& nhat (61):

{mven

i =05 L3=0] L3=p2
ferll — )Ll + 2 L2 = 3 Liz= D
alll + (o2 — i) = a23-Liz= 0

. % 5
LI"= [ =« L3 m]

L 0.56
L2 | = Find(L1,L2.13) = | ~0.825 L1 = 0.563
L3 0027

Ll= =052 L3=0027

b) Xac dinh (rng suét toan phan trén mét nghiéng di qua tai K va cé véc to phap tuyén

- 1 ~ 3 — 1 -

V= e + e, + €
Jint A

Nhap céac co6-sin chi phwong cta phwong v:

‘ 3 e 1
U= Dy= = L=
Ung suét toan phan tai K:
Ll ) o
p. =T L&, P = | D164 Eﬁ;
3. | 1653 | om
P, "1|| F'x.:‘ F'l-ﬁ:' Pq.::'nf_"l‘_}:;

5. Nhan xét

Phan mém MathCad cé giao dién trwc quan, dé tiép can
va slr dung, cac phép tinh s dung cac ky hiéu toan hoc
quen thudc. Viéc str dung MathCad da loai bé dwoc cac khéd
khan v& mét toan hoc, gilp viéc gidi bai toan phlrc tapnéu
gidi theo phwong phap truyén théng tré nén don gian. T do,
ngwdi hoc cé thé ndm chc dwoc ban chét co hoc cla bai
toan ma khong mét thdi gian trong viéc thwe hién cac phép
tinh toan, nhat 13 déi voi cac bai toan phire tap. Do d6 cé thé
thay, viéc st dung phdn mém lap trinh MathCad phu hop,
hiéu qua trong gidng day va hoc tap moén Co hoc mai trong
lién tuc cling nhw cac mén ky thuat khac./.
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Hé s6 udén doc ctia cau kién tiét dién dac chiu nén diing tam
theo tiéu chuan thiét ké két cau thép tcvn 5575:20xx

Buckling factor of uniform members in axial compression with solid cross sections according

to TCVN 5575:20xx

Tom tat

Bai bao trinh bay cach xac

dinh hé sd uén doc (hé sé én dinh) theo
tiéu chuan thiét ké két ciu thép TCVN
5575:2012 va theo du thao tiéu chuan
thiét ké két cau thép TCVN 5575:20xx clia
Viét Nam, trén co sé d6 so sanh gia tri cia
chiing cho mét s6 hinh thic tiét dién ct
chiu nén diing tam va dua ra bang tra va
dd thi quan hé giita dd manh tuong déi va
hé sd dn dinh sit dung trong tinh toan thuc
hanh, ciing nhu dua ra mét s6 luu y khi
tinh toan gia tri hé sé én dinh theo tiéu
chuan TCVN 5575:20xx.

Tir khéa: hé s6 6n dinh (hé s6 udn doc), ¢t chiu
nén ding tdm

Abstract

The paper presents how to determine the
buckling factor according to the steel structure
design standard TCVN 5575:2012 and
according to the draft steel structure design
standard TCVN 5575:20xx of Vietnam, based
on comparison with their values for some
forms of column cross-sections which are
subjected to axial compression and provides
tables and graphs of the relationship between
non-dimensional slenderness and the buckling
factor used in practical calculations, as well as
give some notes when calculating the buckling
factor value according to the standard TCVN
5575:20xx.

Key words: buckling factor, axial compression
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1. M& dau

Két cAu thép dwoc st dung réng rai trong cac cong trinh xay dwng dan dung va
coéng nghiép, trong sb d6 cé cac ciu kién chiu nén dung tam, vi du cot chiu nén hai
d3u khép hodc cac thanh chju nén trong gian. Hinh thirc tiét dién cAu kién dic ciling
kha da dang, gdm tiét dién hé (tiét dién ch H hodc chiy thap) va tiét dién kin (ng
hoac hoép).

Hién nay, cac Ky sw trong nwéc stv dung Tiéu chuan Viét Nam TCVN 5575:2012
va Huwéng dan thiét ké két cau thép theo TCXDVN 338:2005 (nay TCXDVN 338:2005
da dwoc chuyén dich thanh TCVN 5575:2012) trong cong tac Thiét ké va thdm tra
dbi voi két ciu thép. Cac tai liéu nay ban hanh trén co sé& Tiéu chuén thiét ké Két
chu thép cla Nga (Lién x6 cii) CHul 11-23-81* va Chi dan thiét ké Két cAu thép theo
CHwuIM 11-23-81*, va & Nga cling da ban hanh phién ban cap nhat SP 16.13330.2017
va SP 294.1325800.2017 vé thiét ké két cAu thép, nodi dung cé nhiéu diém méi so
v&i cac phién ban trwdc day.

Gan day, Vién Khoa hoc céng nghé xay dwng da xay dwng dy thdo Tiéu chuén
thiét ké Két ciu thép TCVN 5575:20xx dwa theo Tiéu chuan thiét ké Két ciu thép
clia Nga (SP 16.13330.2017 va SP 294.1325800.2017) va cap nhat thém 02 ban
stra dbi SP 16.13330.2017 ban hanh vao cac nam 2018 va 2019. Théng qua cac
ban stra ddi cho thay rang, tiéu chuén clia Nga ciing luén dugc cap nhat, b sung
cac ndi dung nham mé réng déi twong va chinh xac héa moét sb noéi dung so véi
phién ban tiéu chuén ban dau.

Théy ring, tiéu chudn TCVN 5575:20xx (hién nay & dang ban thdo, dang lam
cac tha tuc phap 1y d& ban hanh, thay thé cho TCVN 5575:2012) ¢6 nhiéu didm mai
va tham chi con khéac biét so v&i TCVN 5575:2012 hién hanh, vi du nhw cac quy
dinh vé& Iwa chon vat liéu thép (theo pha hoai tach I&p), vat liéu bu 16ng (loai bu 16ng
va cwdng dd tinh toan), cling nhw vé tinh toan cac cAu kién co ban, vi du nhw phan
loai tiét dién, tinh toan cAu kién chiu nén ding tam (hé sb n dinh), tinh toan cAu kién
chiu udn (dam hai loai vat liéu), tinh toan cu kién chiu nén - uén ddng thei (chidu dai
tinh toan thanh), tinh toan thanh gian thép 6ng va lién két nat lién két gian thép éng,
tinh toan gia cworng két ciu thép va nhiéu noi dung thay ddi, bd sung khéc.

Cac diém mai va khac biét kha nhidu, nhung trong ndi dung bai bao nay chi dé&
cap dén mot van dé nho va rét co ban d6 la viéc xac dinh hé sé udn doc (theo TCVN
5575:2012), con goi la hé sé &n dinh (theo TCVN 5575:20xx) dung dé& khi tinh toan
cAu kién tiét dién d&c chiu nén dung tam.

2. Tinh toan hé sé én dinh
2.1. Hinh thire tiét dién

Nhw da biét, hinh thirc tiét dién cot rat da dang, dudi day liét ké mot sb loai dién
hinh va cach c4u tao cot (xem Hinh 1).

Tiét dién don gian nhét cta cot I loai tiét dién kin (Hinh 1a), ching c6 cau tao
dang Ong tron (vanh khuyén) hoac hép chi nhét hoéc hép vudng. Tiet dién dinh hinh
c6 trong TCVN 11228-2:2015, la cac thép két cdu réng dwoc gia cdng néng hoan
thién tlr thép khéng hop kim va thép hat min.

Céc tiét dién dac dugc ghép tr thép tdm dai phang cling duoc st dung cho cac
cot nl)é nhiéu tang hoéc,cho cac thanh gian nang. Cac tiét dién ciing dwoc td hop tir
cac tam dé tao thanh tiét dién chi I, hop hoac t hop tir cac thép dinh hinh C (con
goi la ch¥ U theo TCVN 7571-15:2019). Tiét dién phd bién hon ca la cac chir H dinh
hinh c6 trong tiéu chudn TCVN 7571-16:2017, hodc tiét dién chiv H té hop, ciing
c6 thé la chir thap dwoc ghép tir cac dai thép hodc thép hinh chi¥ L theo tiéu chuén
TCVN 7571-1:2019 dung cho cac thanh gian thwéng cling nhw gian nhe (Hinh 1b).

Céc tiét dién trén cling c6 thé c6 phuwong chiu lwc khac nhau (Hinh 1c), tiét dién
ciing cé dang chi¥ T theo tiéu chuan TCVN 7751-21:2019 dwoc dlng cho cac thanh
canh cla gian mét thép goc.
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2.2. Tinh theo TCVN 5575:2012

Tinh toan 6n dinh cac ciu kién tiét dién dac chiu nén
ding tam chiu lwc doc N can dugc thuwe hién theo cong thive:

<fy,
PrinA (1)
trong do: N - Iyc nén tinh toan; A - dién tich nguyén; f -
cuwdng dd tinh toan cda vat liéu; v, - hé s diéu kién lam viéc;
Qmin - hé s ubn doc nhd nhét, Iy theo A, cla cot.
¢ - hé s6 ubn doc, phu thudc vao d6 manh quy wéc
A =M/Ff/E duogc tinh theo cac cong thirc:

Khi0< A <25:
0 =1—[0,073—5,53%)X\/§

Khi2,5< A <4,5:

Q= 1,47—13,0f—— 0,37‘1—27,3i A+
E E

+(o,0275—5,53é]xz (3)
Khi A > 4,5:
332
= 261-n)

(4)
Cac gia tri tinh dwoc clia hé sé (rng voi cac dang tiét
dién khac nhau dwoc 14y trung binh, 1am tron va cho trong
Bang D.8, Phu luc D ctia TCVN 5575:2012. Hé s6 ¢ tng voi
vat liéu thép co6 f = 21 kN/cm? va E = 2,1x10* kN/cm? ¢6 gia
tri nhw ghi & cot 2 clia Bang PL2 va dwoc thé hién 13 dwéng
cong dam trong Hinh PL1.
2.3. Tinh theo tiéu chudn TCVN 5575:20xx
Tinh toan én dinh cac ciu kién tiét dién dac chiu nén
dung tadm v&i lwc doc N can dwoc thwe hién theo cong thire:

N
<1
(pAfdeC (5)

trong do:

@ Ia hé sb 6n dinh khi nén dang tam, khi A > 0,6 thi ¢
dworc tinh theo cdng thirc:

. 0,5(5 _[8% —39,4832 )

(p_

a2
A 6)
v@i & dwoc tinh theo céng thire:

5=9,87(1-0+PpL)+1>

trong do:
f,q nhw gidi thich f trong cong thirc (1);

A=A, [f,s/E 1& d6 manh quy voc cia thanh;

a va B la cac hé so, 1ay theo Bang PL1, phu thugc vao
loai tiet dién.

Céc gié tri hé s6 ¢ tinh dwoc theo cong thire (6) 1ay khong
I&n hon A < 0,6 khi d& manh quy wéc Ién hon 3,8; 4,4 va
5,8 twong trng vai tiét dién a, b va c.

Khi A < 0,6 thilay ¢ = 1 ddi v&i cac loai tiét dién a va b.

Céc gia tri hé s6 ¢ tinh dwgc theo cong thire (6) dwoc ghi
trong Bang PL2.

Nhan xét:

- Hé s6 udn doc @ theo tiéu chudn TCVN 5575:2012
khong phu thuéc vao hinh thire tiét dién cot, chiing chi phu
thudc vao cwdng dé va mé dun dan hdi cta vat ligu thép lam
cot;

- H& s6 6n dinh @ theo tiéu chuan TCVN 5575:20xx khéng
chi phu thuéc vao cwong doé va mo dun qan hoi cQa vat liéu
thép Iém c6t ma con phu thudc vao Igai tiet dién (tiét dién hé
hodc tiét dién kin), rng v&i ba loai tiét dién.

3. Vi du tinh toan
3.1. Kiém tra kha néang chju lwc cét chiju nén dung tdm theo
tiéu chudn TCVN 5575:20xx

S6 liéu ban dau:

Cot tiét dién dinh hinh chi¥
H400%x400%18 co
A=218,7cm?% h=400 mm; b =
400 mm; d =13 mm;
t=21mm;i,=17,5cm;
iy =10,1 cm; L, = 500 cm;

L, =350 cm;
f,q =230 N/mm?;
E = 2,1x105 N/mm?.

Thwec hién tinh toan:

Ta co iy<ix nén theo phwong x ¢6 dang b; a = 0,04;

B = 0,09 con theo phwong y c6 dang c; a = 0,04; 8 = 0,14.

A = Lyfiy = 500/17,5 = 28,57,

Ay = Lyfiy = 350/10,1 = 34,65.

230

Ax = 8,57, |———— =0,946;
2,110
Ay = 34,65 LOS =1,147.
2,1x10
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Theo phwong x (loai tiét dién b):

8, = 9,87%(1 - 0,04 + 0,09x0,946) + 0,9462 = 11,21

5 11,21- \/1 1,217 - 39,48 x 0,946
0,9462

¢, =0,5

X

=0,953

Theo phwong y (loai tiét dién c):
3,=9,87(1-0,04 +0,14x1,147) + 1,1472 = 12,376

12376 — 12,3767 — 39,48 x1,147>

-05 -0,88
Py 11472
Omin =y = 0,88 < 0,953 = @,
vay N 3500 079

of A 0,88x23x2187

3.2. So sanh hé sé én dinh cta céc hinh thire tiét dién tinh
theo TCVN 5575:20xx so v&i TCVN 5575:2012

Trén co s& ly thuyét tinh toan nhw da néu & muc 2 va viéc
tinh toan nhw & muc 3.1, ta |4y vi du minh hoa cho cét dac
chiu nén dung tam vé&i vat liéu c6 fyy = f = 21 kN/cm? va mo
dun dan hdi E = 2,1x105 kN/cm?.

Céc gia tri clia hé s6 6n dinh (hé sb ubn doc) @ déi vai
tiét dién a, b va c theo TCVN 5575:20xx va theo TCVN
5575:2012 duoc thé hién trong Bang PL2, cac gia tri chénh
léch ctia hé sb nay theo cac tiéu chuan ciing duoc ghi &
bang nay. Két qua cho thay, véi gia tri d manh A = 60 + 100,
twong tng v&i A = 1,89 + 3,16, chénh léch cac gia tri ¢ la
13,43% dbi voi loai tiét dién a, 1a 3,43% dbi véi tiét dién loai
b, 1a 10,82% déi v&i loai tiét dién c. Nhw vay, véi loai tiét dién
b cho hé sb ¢ twong ddng gitra tiéu chudn TCVN 5575:2012
va TCVN 5575:20xx, cac loai tiét dién a va c cho két qua

chénh léch nhau kha I&n c6 gia tri 1en dén trén 10%.

DPong thoi, thé hién biéu dé quan hé d manh quy wéc
va hé sb &n dinh (hé sé ubn doc) dbi véi cac hinh thirc tiét
dién theo TCVN 5575:20xx va theo TCVN 5575:2012, két
qua nhw & Hinh PL1. Qua két qua ciing thay rang, dudng
cong dbi v&i loai tiét dién b tinh theo TCVN 5575:20xx kha
twong ddng véi dwdng cong cla tiét dién khi tinh theo TCVN
5575:2012. Pwdng cong ddi véi loai tiét dién a tinh theo
TCVN 5575:20xx ndm phia trén duwdng cong tinh theo TCVN
5575:2012, va nguoc lai dwéng cong dbi véi loai tiét dién ¢
tinh theo TCVN 5575:20xx nam phia du¢i dwdng cong tinh
theo TCVN 5575:2012.

Déi v&i cac cot ngan, cd d6 manh A nhd (ng v&i A <
0,6), ttrc 13 hé sb ubn doc (hé sé &n dinh) chénh léch khéng
nhiéu (nhé hon 3%) khi tinh theo cac tiéu chudn TCVN
5575:2012 va TCVN 5575:20xx.

Két luan va kién nghi:

Trén co s& céc' nQi dung da trinh bay, ndi dung bai bao
da dat dwgc mot so két qua sau:

- P4 trinh bay viéc tinh toan hé sb &n dinh (hé s ubn
doc) theo tiéu chudn TCVN 5575:20xx va TCVN 5575:2012.
Viéc tinh toan hé sb nay theo hai tiéu chuan tuy cé xuét phat
vé& ly thuyét nhw nhau nhuwng lai cho két quéd cé sy chénh
léch nhét dinh.

- D& 1am rd dwgc chénh léch gitra cac tinh hé sb on dinh
theo ca hai tiéu chudn, cling nhu sy twong ddng gitra hai
tiéu chuan, minh hoa dwoc két qua chénh léch.

- Dong thoi, thiét 1ap duo'c bang tra va duong cong quan
hé d& manh quy wéc va hé sé 6n dinh (hé s ubn doc) dé cac
k¥ sw thuan tién str dung trong tinh toan thwc hanh./.

Loai tiét dién Gia tri
Ky hiéu Hinh dang a B
)
a e 0,03 0,06
J
b h | 0,04 0,09
\‘/ |
[
l i\
o ) | =1 | .
c P 0,04 0,14
CHU THICH 1: Gia tri cac hé sb dbi voi thép chir | can c6 chiéu cao I6n hon 500 mm khi tinh toan 6n dinh trong mat
phéng ban bung dwoc 14y theo tiét dién loai a.
CHU THICH 2: Trén cac hinh trong bang nay cac truc x—x va y-y dugc ky hiéu tai cac tiét dién ma vudng géc véi chiing
la mat phang tinh toan dé xac dinh ¢ theo céng thirc (6); trong cac tiét dién con lai cac hé sé khong phu thudc vao mat
phang tinh toan.
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Bang PL2. Hé s6 on dinh khi nén ding tam @

Do manh quy wéc

Theo TCVN 5575:20xXx,

Chénh lech (%),

_ Theo TCVN dbi véi loai tiét dién déi voi loai tiét dién
% 5575:2012
a b c a b c
0,00 1,000 1,000 1,000 1,000 0,00 0,00 0,00
0,01 0,998 1,000 1,000 1,000 -0,21 -0,21 -0,21
0,20 0,994 1,000 1,000 1,000 -0,61 -0,61 0,61
0,30 0,989 1,000 1,000 0,998 1,12 1,12 0,92
0,40 0,983 1,000 1,000 0,984 1,74 1,74 -0,11
0,60 0,969 0,994 0,986 0,956 2,60 1,76 1,26
0,80 0,952 0,981 0,967 0,929 -3,09 -1,60 2,40
1,00 0,933 0,968 0,948 0,901 378 1,61 3,40
1,20 0,911 0,953 0,927 0,872 -4,63 1,73 4,30
1,40 0,888 0,938 0,905 0,842 -5,58 -1,90 5,18
1,60 0,863 0,920 0,881 0,811 6,58 2,06 6,07
1,80 0,837 0,900 0,855 0,778 7,56 2,14 7,01
2,00 0,809 0,877 0,826 0,744 -8,44 2,10 8,02
2,20 0,780 0,851 0,794 0,709 9,13 1,87 9,11
2,40 0,749 0,821 0,760 0,672 9,53 1,42 10,24
2,50 0,733 0,804 0,741 0,654 -9,59 1,1 10,82
2,60 0,712 0,786 0,723 0,635 -10,36 1,49 10,74
2,80 0,667 0,747 0,683 0,598 11,97 2,45 10,26
3,00 0,624 0,704 0,643 0,562 12,97 -3,07 9,88
3,20 0,582 0,660 0,602 0,527 13,43 -3,43 9,55
3,40 0,542 0,616 0,562 0,493 13,52 -3,65 9,19
3,60 0,504 0,572 0,524 0,460 13,43 3,83 8,75
3,80 0,468 0,526 0,487 0,430 12,42 4,09 8,17
4,00 0,434 0,475 0,453 0,402 -9,52 -4,50 7,41
4,20 0,401 0,431 0,422 0,375 7,44 5,15 6,41
4,40 0,370 0,393 0,393 0,351 -6,08 -6,08 5,15
4,50 0,355 0,375 0,375 0,340 -5,65 -5,65 4,42
4,60 0,338 0,359 0,359 0,329 6,22 6,22 2,83
4,80 0,312 0,330 0,330 0,308 5,76 5,76 1,27
5,00 0,289 0,304 0,304 0,289 -5,30 -5,30 0,08
5,20 0,268 0,281 0,281 0,271 4,84 4,84 1,26
5,40 0,250 0,261 0,261 0,255 -4,39 -4,39 2,28
5,60 0,233 0,242 0,242 0,241 -3,93 -3,93 -3,16
5,80 0,218 0,226 0,226 0,226 3,47 -3,47 -3,47
6,00 0,205 0,211 0,211 0,211 -3,01 -3,01 -3,01
6,20 0,193 0,198 0,198 0,198 -2,55 2,55 -2,55
6,40 0,182 0,186 0,186 0,186 2,10 2,10 2,10
6,60 0,172 0,174 0,174 0,174 1,64 1,64 1,64
6,80 0,162 0,164 0,164 0,164 1,18 1,18 1,18
7,00 0,154 0,155 0,155 0,155 0,72 0,72 0,72
7,20 0,146 0,147 0,147 0,147 0,27 0,27 0,27
7,40 0,139 0,139 0,139 0,139 0,19 0,19 0,19
7,60 0,132 0,132 0,132 0,132 0,65 0,65 0,65
7,80 0,126 0,125 0,125 0,125 1,11 1,11 1,11
8,00 0,121 0,119 0,119 0,119 1,57 1,57 1,57
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D6 manh quy wéc

A

Theo TCVN
5575:2012

Theo TCVN 5575:20xx,
doi voi loai tiét dién

Chénh léch (%),
doi voi loai tiét dién

b

c a b c

8,50

0,108

0,105

0,105

0,105 2,71 2,71 2,71

9,00

0,098

0,094

0,094

0,094 3,86 3,86 3,86

9,50

0,089

0,084

0,084

0,084 5,00 5,00 5,00

10,00

0,081

0,076

0,076

0,076 6,14 6,14 6,14

Hé s dndinh

Hinh PL1. Quan hé giira dd manh quy udc va hé s6 on dinh

1.00
18-
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0.ES
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075
QT
0.85
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0.45
040
.25
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025
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Phuong phap xac dinh chi phi xay dung dé danh gia
va lua chon phuong an té chiic xay dung cdng trinh

Construction cost estimation for evaluating construction scheduling alternatives

Tom tat

Chi phi xay dung la mét trong nhiing chi
tiéu quan trong khi danh gia, Iva chon cac
phuong an td chiic xay dung cong trinh. Xac
dinh chi tiéu chi phi xay dung d€ danh gia
cac phuong an t6 chiic xay dung cong trinh
hién van con bat cap. Trén co sé ap dung ly
thuyét td chic thi cong két hgp véi phuong
phap toan iing dung, cong thitc xac dinh chi
phi xay dung quy déi dugc thiét 1ap nhdm
muc dich danh gia, lua chon cac phuong an
t6 chiic xay dung cong trinh. Hon niia, viéc
ki€m chiing cdng thiic dé xuat cho mét du
an xay dung cu thé cho thay c6 thé dé dang
ap dung cong thitc trong thuc té.

Tir khéa: td chiic xdy dung cong trinh, chi phi xdy
dung

Abstract

Construction cost is one of the important criteria
when evaluating and selecting construction
scheduling alternatives. Construction cost
estimation to evaluate construction scheduling
alternatives is still inadequate. On the basis of
construction scheduling theory and applied
mathematical methods, the formula for the
construction cost is established for evaluating
construction shceduling alternatives. Morever,
verifying the proposed formula proves that it can
be easily applied in practice.

Key words: construction scheduling alternatives,
construction cost
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1. Pt van dé

Khi td chirc xay dwng cdng trinh cin phai 1ap nhiéu phwong an khac nhau. Cac
phuwong an khac nhau sé co thoi gian xay dwng va chi phi xay dwng khac nhau.
Céc phwong an nay dwoc danh gia dé lwa chon phwong an tét nhat. Muc tiéu dau
tw dw an xay dwng 13 can c quan trong dé danh gia, lwa chon phuong an td chirc
xay dwng cong trinh. B4i véi chi dau tw muc tiéu ddu tw dw an thweng 1a chi phi
xay dwng nhé nhét; thoi gian xay dwng nhé nhat hodc gia tri hivu ich tdng hop 16n
nhat [1], [2], [3], [6].

Céc nghién clru danh gia, lwa chon phwong an td chirc xay dwng cong trinh
bao gbm cac phwong phap s& dung mét muc tiéu tdng hop khéng don vi do dé
xép hang phuwong an, phwong phap gia tri - gia tri st dung, cac phwong phap toan
hoc vv [2], [4], d&nh gia ké hoach tién dd cho cac dy an xay dung c6 tinh chét chu
ky [5], lwa chon cac chi tiéu danh gia ké& hoach tién d6 [7]. Tuy nhién, chi phi xay
dwng cong trinh dwoc st dung trong phwong phap danh gia phuong an té chire
xay dwng c6ng trinh hién cé chwa lam ré viéc st dung l3i vay vén va suét thu loi
tdi thiéu, cach xac dinh hiéu qua khi cé doanh thu khi dwa coéng trinh vao s dung
s&m. Vi vay, bai bdo dé& xuat phwong phap xac dinh chi phi xay dwng ‘quy déi’ dé
lam c&n c danh gia cac phwong an td chirc xay dwng cong trinh trén quan diém
loi ich chd dau tw.

2. Mb hinh danh gia cac phwong an té chirc xay dwng

Mb hinh toan hoc tng quat clia danh gia phwong an td chirc xay dwng duoc
mo ta ngan gon nhuw sau. M6t tap n phwong an té chirc xay dwng A1, A2, ..Az..
An duoc lap cho mot cong trinh xay dwng nao d6. Phurong an t6 chirc xay dwng
tc“)’g nhat la phwong an dat dwgc gia tri cwe tri ctia muc tiéu dau tw va théa man cac
diéu kién rang budc.

Ham muc tiéu:

F=F(ALA,....A,,...,Ay) — max /min .

Cac diéu kién rang budc gbm cac quy dinh trong van ban phap luat, thdi gian,
vbn dau tw... Chi c6 cac phwong an thda man cac diéu kién rang budc méi dwa
vao danh gia. Do dé, khi danh gia, lwa chon phwong an tb chirc xay dung téi wu
chi xét ham muc tiéu. Bai bao nay trinh bay ham muc tiéu la chi phi xay dwng nhé
nhat. Ham muc tiéu danh gia phwong an véi muc tiéu chi phi xay dwng nhd nhét
dwoc xac dinh nhw sau :

ng =C1Z +C§ +C’Z(d —H, — min 2

trong d6: C,* la chi phi thi céng xay dung céng trinh quy déi cia phwong an Az
quy déi v& thoi diém hoan thanh xay dwng céng trinh (T Hinh 1); C," 1a chi phi
co hoi (thiét hai do (v dong vén) trong thoi gian xay dwng clia phwong an A,; C,?
la chi phi tra lai vay vén ctia phwong an A,; C,* 1a chi phi thi céng xay dwng céng
trinh clia phwong an A, va H, Ia hiéu qua clia viéc rat ngén thei gian xay dwng cua
phwong an A, so v&i phwong an di sanh 1a phwong an cé thei gian xay dwng dai
hon As.

3. Xac dinh cac chi phi thanh phan cta cac phwong an
Chi phi co héi : Chi phi co héi (thiét hai do & dong vén) clia phwong an A, dwoc
xac dinh theo céng thirc sau:

N T
1_ N At t
Cz=D.D.C(1+r)
i=1t=1 (3)
trong d6 Ci 1a chi phi thi cdng xay dwng thanh toan cho nha thau & dot thir i;
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T, 1a thoi gian k& tr thei didm thanh toan dén thoi diém hoan
thanh xay dwng cong trinh (xem Hinh 1); r, |a |3i suét vay vén
theo thang trén thi treeng; N 1a s6 1an thanh toan chi phi thi
cbng xay duwng.

To Tht

ot ot %

Trong hinh vé T, la thoi diém khéi cong, Ty, 1a thoi diém
hoan thanh xay dwng cong trinh, T,4 la thoi gian xay dwng
cbng trinh.

Chi phi tra 13i vay von : Chi phi tré 1&i vay vén clia phuong
an A, duoc xac dinh nhw sau:

M
C2 = Z Cu.r2

u=1

(4)

trong dé : C, la vén dau tw di vay & dot u; r, | |14 suét
vay vbn théa thuan theo thdi gian vay; trong trwéng hop di
vay theo ky han thang, quy vv khéng theo théa thuan vay vén
thi chi phi 1ai vay dwogc tinh theo coéng thirc I4i ghép; M- s6
l&n vay vén.

Chi phi thi cong xay dwng: Chi phi thi cong xay dwng clia
phwong an A, duwoc xac dinh theo cong thirc:

N T
¢ -3y ol )
i=1t=1 (5)

trong do: C{ la chi phi thi céng xay dwng thanh toan cho
nha thiu & dot thr i clia phwong an A; T; 1a thoi gian ké tir
thoi diém thanh toan dén thdi diém hoan thanh xay dung
c6ng trinh (T, — Hinh 1) clia phwong an A, ; [r] 1a suét thu lgi
t6i thiéu cGa dw an do chi dau tw Iwa chon; N 1a sé 1an thanh
toan chi phi thi cdng xay dwng.

Hiéu qua kinh té clia phwong an: H, Ia hiéu qua kinh t&
do dwa cong trinh vao sr dung sém clia phwong an A, so
vOi phwong an cé thoi gian xay dwng dai hon. Hiéu qua H, 1a
tién 1ai cia doanh thu do ban san phdm sém trong thdi gian
rat ngan so véi phwong an cé thdi gian xay dwng dai hon,
cbng thre xac dinh H, nhw sau :

H, = Bg.Tg.[r]

Tg =Tg-T, ®)

trong do: By la doanh thu theo thang cta phuong an A,
trong thoi gian rat ngan; [r] 1a suét thu loi téi thiéu dw an do
cht du tw lwa chon; Tgy la thoi gian rat ngan (thang); ’TS la
thoi gian xay dwng clda phwong an co thoi gian dai nhat Ag;
T, la thoi gian xay dwng cla phwong an A,. Trén co s& cac
cong thrc (1)-(6), bai bao sé trinh bay phwong phap danh
gia phwong an t6 chire xay dung céng trinh cho mét dy an
xay dwng cu thé théng qua vi du & muc sau.

4. Vi du tinh toan

Céc sb lieu ban diu ctia Dy an dau tw xay dwng két cau
ha tAng khu d6 thi m&i Utysis nhw sau: quy mé 100ha (mot
don vi &), dia diém xay dwng tinh Binh Thuan, theo dw toan
so bd chi phi xay dwng két cAu ha tang 1a 274,480 ti dbng.
Chi phi xay dwng cac (hang muc) cong trinh dwoc thé hién
& cot CHI PHI cia cac Bang 2 va 3. Muc tiéu dau tw 1a xay
dwng két cAu ha tadng dé ban dat nén. Mot sb dw kién ban
dAu cta cha dau tw khi nghién ctru kha thi gdm: Suét thu loi
tbi thiéu ctia cht dAu tw 1a [r]=0,03%/ thang, 1ai sut vay vén
ry =1,4%/thang. Cha dau tw vay 1a 50 ti ddng véi 1ai suat ky
han 6 thang r,=10,5%, th&i gian vay 6 thang. Doanh thu ban
d4t trung binh thang dw kién 1a 65,818 ti ddng/thang. Cac dot
thanh toan chi phi xay dwng cho cac nha thau thi cong véi ti
I& phan tr&m chi phi xay dwng mdi hang muc dwoc trinh bay
& Bang 1.
4.1. Lap céc phuong an t6 chirc xay dung céng trinh

Trén co s& phan tich hd so thiét ké co s&, didu kién tw
nhién va kinh té - x& hoi cla dia diém khu dé thi moi Utysis
lap cac phwong an té chirc xay dwng céng trinh. Trong pham
vi gi&i han bai bao chi xét hai phwong an, cu thé phwong an

Céng viéc Thoi gian thi cdng (thang) | Thanh toan dot 1 Thanh toan dot 2 Thanh toan dot 3
Cacxcong~trlnhnket cau <6 20% 80%
ha tang ky thuat
Cackcong~trlnhAket cau >6 20 % 50 % 30 %
ha tang ky thuat
THOI  [CHIPHI
GIAN  [(triéu Thang |Thang |Thang |Thang |Thang |[Thang |Thang |Thang |[Thang |Thang |[Thang
STT _ |TENCONG VIEC (thang) |ddng)  [the 1 [thw2 |thw3 |[the4 |the5  |thw6 [the7 [the8  |thw9  [the 10 [the 11
Thi cdng hé thdng dwong giao thong

1 +san nén hoan thién 9,5| 177.500( 35.500 88.750 53.250

2 Thi cong hé théng thoét nwéc mua 9,5| 11.600| 2.320 5.800 3.480

3 |Thicong hé théng cap nuéc 6,5 11.700 2.340 5.850 3.510

4 [Thicong hé thbng thoat nwdc thai 6,0  9.600 1.920 4.800 2.880

5 Thi cdng hé thdng dién trung ap 2,0 5.200 1.040] 4.160

6 |Thicong tram bién ap 2,00 8.700 1.740| 6.960

7 |Thicong hé théng dién ha ap 6,0 7.150 1.430 3.575 2.145

8  |Thicong bai dd xe 1 2,0  2.100 420]  1.680

9 |Thicong bai dd xe 2 2,0  2.350 470]  1.880

10 [Thicong bai db xe 3 1,0 1450 290] 1.160

11__[Thicong bai d6 xe 4 1,0/ 1.300 260 1.040

12 [Thicong bai d6 xe 5 20[ 2270 454]  1.816

13 [Thicong bai d6 xe 6 1,0]  1.260 252] 1.008

14 [Thicong hé théng chiéu sang 6,0[ 19.800 3.960 9.900 5.940

15 |Thicong lat via he 7,0 12,500 2.500 6.250 3.750

Tdng cong theo thang ( triéu ddng) 37.820 5.690] 99.830] 15.080[ 14.225] 8.396] 23.509] 60.240] 9.690
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CHI PHI
THO'I GIAN [( trigu Thang |Thang |[Thang |Thang Thang Thang |Thang
STT |TENCONG VIEC (thang) ddng) thir 1 thb2 [th3  |the 4 thtr 5 tht 6 |thtr 7
KHU VU'C THI CONG 1 0,00
Thi cong hé théng dwédng giao théng +
1 san nén hoan thién 6,00 98.500| 19.700 49.250 29.550
2 Thi cong hé théng thoat nwéc muwa 6,00 6.700| 1.340 3.350 2.010
3 |Thicéng hé thong cép nuwéc 3,50 6.400 1.280 5.120
4 Thi cong hé théng thoat nwéc thai 3,50 4.700 940 3.760
5 Thi cong hé théng dién trung ap 1,50 2.800 560 2.240
6 Thi cong tram bién ap 1,50 4.950 990 3.960
7 Thi céng hé théng dién ha ap 3,50 3.650 730 2.920
8 Thi cong bai d6 xe 1 2,00 2.100 420 1.680
9 Thi cong bai d6 xe 2 2,00 2.350 470 1.880
10 |Thicong bi dé xe 3 1,00 1.450 290 1.160
11 |Thicéng béi dé xe 6 1,00 1.260 252 1.008
12 |Thi cong hé théng chiéu sang 4,00 7.900 1.580 6.320
13 |Thicong lat via hé 4,00 5.950 1.190 4.760
14 |KHUVUC THI CONG 2 0,00
Thi cong hé théng dwéng giao théng
15 +san nén hoan thién 5,560/ 79.000| 15.800 39.500 23.700
16 |Thi céng hé théng thoat nwéc mwa 5,50 4.900 980 2.450 1.470
17  |Thicéng hé thdng cap nwéc 3,00 5.300 1.060 4.240
18  |Thi cdng hé thdng thoat nwdc thai 3,50 4.900 980 3.920
18 |Thi cdng hé thdng dién trung ap 1,00 2.400 480 1.920
20 |Thicéng tram bién &p 1,00 3.750 750 3.000
21 |Thicéng hé thdng dién ha ap 2,50 3.500 700 2.800
22  |Thicéng bai dé xe 4 1,00 1.300 260 1.040
23 |Thicong bai dé xe 5 2,00 2.270 454 1.816
24 |Thicong hé thdng chiéu sang 2,50 11.900 2.380 9.520
25  |Thicdng lat via hé 2,50 6.550 1.310 5.240
Tbng cong ( trigu ddng) 274.480| 37.820| 3.930| 43.710 60.296 46.154| 56.730| 25.840
1 c6 thoi gian xay dwng la 11 thang (Hinh 2) va phwong an 9 11 »
2 c6 thoi gian xay dung 1a 7 thang do phan chia khu dd thi Ce= C,(1+[r]) =37.820(1+0,03) +
=1

thanh 2 khu vuc dé tién hanh thi cdng song song (Hinh 3).
4.2. X4c dinh chi phi xay dung

Can ctr vao dy kién thanh toan chi phi xay dung cho cac
nha thdu cGa chl dau tw dé& Iap Bang gia tri thanh toan (don
vi triéu ddng) theo thang clia chl diu tw cho cac nha thau
twong rng v&i cac phuwong an 1 & Bang 2 va phwong an 2
& Bang 3.

4.2.1. Chi phi xay dwng quy dbi cia Phwong an 1

L4y sé liéu & Bang 1 va Chi phi xay dwng & Bang 2 dé
xac dinh cac loai chi phi.

Chi phi co hoi

9 1
Cl=Y Y Ct(1+r,) =37.820(1+0,014)" +

i=1 t=1

+5.690(1+0,014)° +99.803(1+0,014)" +
+15.080(1+0,014)" +14.225(1+0,014) +
+8.396(1+0,014)" +23.509(1+0,014)’ +

+60.240(1+0,014)" +9.690(1+0,014)’
= 297.254 triéu déng

(7)
Chi phi tra lai vay
1
C? =) C,r, =50.000X0,105
u=1
=5.250 triéu dong ®8)

Chi phi thi cong xay dwng

+5.690(1+0,03)" +99.830(1+0,03)" +
+15.080(1+0,03)’ +14.225(1+0,03)" +
+8.396(1+0,03)" +23.509(1+0,03)’ +

+60.240(1+0,03)° +9.690(1+0,03)

=325.863 triéu dong 9)

Nhw vay chi phi xay dwng quy ddi la

C,%=297.254 + 5.250 + 325.863 = 628.367 triéu dong.

Chi phi xay dwng quy dbi ctia Phwong an 2

Tinh toan twong tw nhw phuong an 1 & trén, thanh phan
cac chi phi cta phwong an 2 nhw sau :

Chi phi co hoi

Cl =3 3 CH (1+r,)' =289.209 trieu ddng
i=1 t=1

(10)
Chi phi xay dwng

Cl= iic;‘ (1+1,) =289.209 tridu déng

i=1 t=1

(11)
Chi phi tra lai vay

1
CZ=>"C,r, = 50.000X0,105
u=1

=5.250 triéu dong (12)
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Hiéu qua do thdi gian rat ngan 4 [THUTU TEN CONG VIEC THOI
thang so v&i phwong an 1, day la tién 13 (Tgm)
do doanh thu ban hang sém : KHU VUC THL CONG 1 B o Bl e L Lo i
H, = Bg.Tg.[r] =65.818.4.0,03 ! |Thi cong hé thong dudng giao théng 6 etk
a o +san nén hoan thién
= 7.898 triéu dong 2 [Thi cong hé thng thoat nudc mua 6 N
T,=T,-T,=11-7 =4 (thang) 13) o
_ .. 3 |Thi cong hé thong cap nude 35 N
Nhu vay chi phi xay dwng quy doi 1a 4 [Thi cong h¢ thdng thodt nudc thai 35 -
C2qd=298.209 + 306.976+5.250 — 7.898 5 |Thi cong hé théng dién trung 4p LS pmteeict
=593.537 triéu ddng. 6 |Thi cong tram bién 4p 15 —]
Lwa chon phwong an 7 [Thi cong h¢ thong dién ha ap 35 e—
£ 2 oA R . 8  [Thi cong bdi do xe 1 2 ad
Két qua chi phi xay dwng céng trinh 9 [Thi cong bai db xe 2 ) i%[‘su,
theo phwong an 1 dwgc xac dinh theo 10 [Thi cong bai d5 xe 3 15 T
cong thirc (1) 1a 628.367 triéu déng va T Thi cong bai 46 xc 6 s —
chi phi xay dwng cong trinh theo phuwong 12 [Thi cong hé théng chidu sang 2 e
an 2 la 593.537 triéu dong. So sanh 13 [Thi cong lat via he 3 — nad
cac gia tri chi phi xéy dwng quy ddi cla KHU VUC THI CONG 2 ot
phuong an cho thay chi phi xay dung 14 IThi cong hé thng dudng giao thong | 55 oy
cta phwong an 2 nhé nhat. Vi vay giai “+san nén hoan thién
phap t6 chirc xay dung cong trinh theo 15 |Thi cong hé théng thoat nuée mua 55 0l
phuong an 2 dwgc chon phuc vy cho
nghién ctru kha thi. 16 |Thi cong hé théng cip nude 3.0 |
P 17 Thi cong hé thong thoat nudc thai 35 |
5. Két luan 18 |Thi cong hé thdng dién trung 4p 10 !
Bai bao da d& xuét cong thirc xac 19 IThi céng tram bién ap L0 ")
dinh chi phi xay dung d& danh gia cac 20 [Thi cong hé thong dién ha ap 25 ! |
phwong an td chirc xay dwng cong trinh. 21 [Thi cong bai d6 xe 4 1.0 ‘
Céc budc xac dinh chi phi xay dwng clia 22 |Thi congbai doxe 5 20 %
phwong an td chirc xay dwng cong trinh 23 [Thi cong h¢ thong chiéu sing 25 [
nhw sau: (i) thu thap cac sé liéu vé suét 24 |Thi cong lat via he 25 T
thu loi téi thiéu, vén vay (thdi gian vay va
1ai §uét vay); doanh Fhu do ban san
ph'é\m Xéy dE,an; ké hoach thar,]h e TENCoNG viEe T(I%gl/&%lGl\)N 06 [07 [08 J09 [10 [i1 [12 o1 02 [03 J04 [05 [06
:wohaénth%hl: vrz/h(lii)x Z,);) Sfcnghf&%gcgﬁ ! [Thi cong hé thong duomg giao thong | >4 EEEEEEEEE "
z : +san nén hoan thién
to chirc xay dyng cong trinh; (iii) 2 [Thi cong hé th(”)néthoét nudc mua 9.5 ——— c (5]
xac dinh chi phi xay dwng va (iv) 3 [Thi cong hé théng cap nuoc 65 e ——c[50]
so sanh glé EI’I chi phl Xéy dung 4 [Thi cong hé thdng thoat nude thai 6.0 #* nc[40]
cong trinh dé lwa chon phuwong 5 [Thi cong hé théng dién trung ap 20 ra——nc[40
an to chtre xay dwng cong trinh. 6 |Thi cong tram bién ap 2.0 ram—— nc[l5
Viéc kiém chirng qua vi du cho 7 [Thi cong hé thdng dién ha ap 6.0 e — 1 [20]
thay céng thirc dé ,xuét dé dang ap 8 [Thi cong bai dd xe 1 2.0 S acf60]
dung trong thwc té. Phwong phép 9 |Thi cong béi dd xe 2 2.0 H‘:‘M[ﬁf]
xac dinh chi phi xay dwng quy doi 10 IThi cong bai d6 xe 3 1.0 e nel0]
s& cung cép cho cac don vi tw van/ 1 [Thi cong bai dd xe 4 L0 = nelS0]
cht dau tw mét cong cy hivu ich 12 Thi cong bai db xe 5 20 S nc[60]
khi danh gia cac phwong an té 13 [Thi cong bai d xe 6 10 | o neis0]
chirc xay dwng cdng trinh & giai 14 [Thi cong hé thong chiéu sang 6.0 e ——— nc[30]
doan nghién ctru kha thi./. 15 |Thi cong 14t via hé 7.0 e ——— (4]
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Bién phap tang do tin cay
clia cong nghé va to chtic thi cong

Measures to increase reliability of technology and construction organization

Tom tat

Bai nay gidi thiéu phuang phap du phong
tam thdi, day nhanh tién dé thi cong céng
trinh trén mét vi du cda tién dd xay dung cong
trinh nha 6 dan dung, nham gidi quyét cac
van dé: sai léch théi gian thi céng, cham tré
trong trién khai cong tac, vi pham ké hoach
cung (ing vat tu, vat liéu va phan bé ngan
quy khéng hgp ly. Két qua cta viéc sit dung
cac phuong phap du phong tam théi va day
nhanh tién d6 cong viéc: nang cao dd tin cay
vé td chiic va cdng nghé thi cdng; va tuan tha
tién dé phap lénh bang cach giam thiéu théi
gian hoat déng ctia cac day chuyén b phén,
bu dap cho théi gian ngimg hoat déng do 16i
xdy dung ciia cac cong tac trong day chuyén
thi cong.

Tir khéa: d6 tin cdy ctia t6 chuic va cong nghé xdy
dung, tién dd thi cong, thoi gian thi cong xdy dung

Abstract

This paper introduces a provisional backup
method, accelerating the construction progress

on an example of the progress of civil housing
construction, aimed at solving problems: deviations
in construction time, delays in the implementation
of work, violations of plans for the supply of
materials and materials and unreasonable
allocation of funds. Results of the use of temporary
backup methods and acceleration of work progress:
improving the reliability of the organization and
construction technology; and comply with the
ordinance schedule by minimizing the operating
time of the part lines, compensating for the
downtime due to the construction fault of the work
in the construction line.

Key words: organizational and technological
reliability of construction, calendar planning,
construction time
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Pham Minh B

1. M& dau

Trong mét s6 dw an xay dwng, tdn that thoi gian cé thé vwot qua 30% tong
thoi gian thi

cébng dw kién theo ké hoach. Mét trong nhirng ly do cho su‘chém tré dwa
cong trinh vao hoat dong la sw co ngeng tré ql]a cac day chuyen bo phan thi
cbng trong ké hoach tién d6 da xac lap. Theo so Iiéu‘ thong ké véi mét vai dy an
xay dwng dan dung da thirc hién trong nhixng nam gan day, thoi gian ngteng viéc
cuc bd clia cac cong tac thi cong xay lap lam anh hwéng t&i tién d6 chung dwoc
thé hién trong bang 1.

Bang 1. Thong ké thgi gian ngirng viéc khi thi cong cong trinh

T Tacnhan gay | Sé ngay ngivng | Ty lé thoi gian
cham tré viéc mdi nam | ngrng viéc (%)
1 | Do tochuc san 27-65 10-18
xuat toi
2 | L&i do ky thuat 11-22 4-8
3 L?m sai qui trinh 21-49 716
céng nghé
4 | Téng céng 59-136 21-42

Th&i gian thwe hién thi cong xay 1&p trong dw an bi cham tré so véi du tinh
ban d4u do cac day chuyén bd phan bi ngirng viéc cuc bd mét tir 21% dén 42%,
dan t&i kéo dai thei han ban giao cong trinh clia dw an, gay thiét hai vé kinh té va
phap ly. Viéc tang gia tri d6 tin cay vé td chirc va cong nghé OTR trong thi céng
ctia dw an phu thudc nhidu vao nguéi tham gia thiét ké thi cong va thuc hién thi
cong [1-3]. Khi thiét ké 1ap tién d6 xay dwng, khéng nén chi can c& vao cac chi
tiéu dwoc dwa ra theo dinh meec cb dinh. Vi trong qua trinh thwc hién thi cong,
do &nh huéng clia nhidu yéu t6 c6 hai cho san xuét (cé ngudn gbc ngau nhién)
tac dong, dan dén cac sw cb trong viéc thwe hién cac cong tac thi cdng theo ké
hoach, lam kéo dai th&i gian hoan thanh trén céng trwdng. Néi theo mot cach
khac, hau qua cta sw that bai cac day chuyén bd phan trong thi céng la:

+ Pha vé& thoi gian xay dwng cong trinh theo ké hoach thiét ké,

+ Khéng c6 mat tran cdng tac cho cac day chuyén bo phan ké tiép,

+ Lam gian doan lich trinh cung cép nguén luc vat tw, vat liéu, may thi cong
va nhan lyc k§ thuat dan dén viéc phan phéi cac ngudn tai nguyén cho thi cong
béat hop ly.

Viéc d& xuat cac phwong phap 1am gia ting do tin cay vé td chirc va cong
nghé (OTR) d& ng&n ngira sy anh hudng cla cac yéu té tiéu cuc dén thoi gian,
chi phi va chét lwgng ctia day chuyén thi cong 1a yéu té quan trong dé& gidm bét
rdi ro trong hé théng san xuét xay dung.

2. Cac phwong phap nang cao dé tin cay cua tbé chirc va cong nghé

M6t trong nhirng dé xuat nham nang cao do tin cay don gian va hiéu qua la:
cai tién lap ké hoach tien do thi cdng bang viéc str dung phwong phap dw phong
tam thoi cla I‘y thuyét xac §uét [4] V? phuwong phap gia tang toc dé hoat dong
cta day chuyen b phan bang cai tien cdng nghé thi cong, co thé gitp loai bd
“khoang thoi gian mat mat” cia cac day chuyen bo phan; phan bd lai thei gian
dy phong trong cac day chuyén cong nghé ctia ké hoach tién do.
2.1. Phuong phap dw phong tam thoi

Phuwong phap dy phong tam thoi la mot phwong phap dam bao hoat déng
binh thwérng clia hé théng (gdm nhiéu ddi twong) dwéi tac dong cla nhidu bén
ngoai (gay bt &n) bang cach 4n dinh va st dung thdi gian dw phong (dw thira)
cta hé théng. Khi ap dung d& danh gia do tin cay (OTR), can clr vao dac diém
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cbng nghé va td chirc vbn cé clia cac cong tac thi cong xay
dwng, d6 la cac khodng gidn cach vé thoi gian Zk gitra cac
day chuyén bé phéan trén cac phan doan, phan dot thi cong
khac nhau va thoi gian dw trlr clia cac cong viéc ma & do
cong viéc c6 thé bt ddu mudn ma khong anh hwéng téi cac
c6ng viéc khac trong toan bd day chuyén tién d thi cong [5].
L&y mot vi du vdi tién dd thi céng mét toa nha chung cw 10
tang, d& minh hoa cho viéc ap dung phuong phap dw phong
tam thdi d& danh gia chi tieu OTR. Hinh 1 cho ching ta biét
k& hoach tién dd xac dinh theo didu kién tiéu chuén (theo
dinh mirc). Con sb théng ké cho ta thay thdi gian thuc té thi
cong cac cong tac co thé bj kéo dai tir 21% t&i 42%, c6 nghia
la sy gia tang thoi gian [am viéc thuc té& clia cac cong tac la
1,21 - 1,42 1an so véi thoi lwgng wéc tinh ban dau. Trong

S dung mé hinh mé phéng hé thdng san xuét theo tién
dd thi céng va phwong phap tinh toan xac suét véi do tin cay
cho truéc d& wéc lwong khodng tin cay p cda thoi lwong
ngtrng viéc cla day chuy&n bd phan theo gia tri téi thiéu va
téi da [6], nhw sau: goi cac khoang thoi lwgng nglring viéc
trén tién d6 1a cac phan t&r Xi; s lwong day chuyén bj ngirng
viéc theo loai la fi. Xac dinh cac khoang tin cay y cda thoi
lwong ngwng viéc do 16i thi cong O va gian doan cuc bd Z
clia cac day chuyén bo phan:

Khodng tin cay cua thoi gian nglrng viéc O theo dd léch
chuan c6 hiéu chinh.

bang tién do (Hinh 2) cho thdy mét lich trinh v&i thoi gian Khoang thoi lugng ngirng vigc do I6i thicong |, |,
bi kéo dai hon so véi tién dd chuén cia cac day chuyén bo (X%)
phan: thoi gian kéo dai do ngirng tré b&i cac sy co ky thuat S6 day chuyén (f) 2 |2
hoac t6 chire (16i khi thwe hién thi cong) O; thdi gian ngirng !
viéc cuc bd Z clia cac day chuyén bé phan do quan hé céng Tw bang 2, ta tinh dwgec: n, X' , Sy, M, Nhw sau:
tac b&i qui trinh céng nghé trong td chirc thi cong. + S6 day chuyén c6 18i O: n = f,+fy+...+f, ;n=4
: S o
~ ~ . O O ©O O O O O O O O ©o o
T Tén cong tac ©CI3ILYIBILLSSETINLILEES S o
1 Thi cong khung BTCT 1020314, 5617819110
cac tang
) Lap dat thang may —
Thi cbng, hoan thién mai —
4 Xéy twdng trong, ngoai ¢_2 3/4/5[/6(7(8]9]10
nha
P R S 113/5/71[9
5 |[Lap dat cra sO, ctra di ARG
g asl ain ) 113/5/71(9
6 |Lap dat dién, nuwéc ARG
s 113[5]1719
7 |Latnén ARG
©O O O O O O O O O O O o
O O O O O O O O O O «~ N O < UL O~ 0 0O O —
TT | Tén cong tac AR S
Thi cong khung BTCT cac 112/3/4/5 6 71819 10
1 |tang o|o0
2 | Lap dat thang may z|z
3 | Thi céng, hoan thién mai z |z
) X L 112|3|4|5|6 7189 10
Xay twdng trong, ngoai nha
4 z|z o}
113|657 9
5 | Lap d&t ctra sb, clva di z|z|2|4]/6|8|z|10
e . 113]5 9
Lap dat dién, nuwéc
6 z|z|2|4|6|0]|o0 10
113]5 7 9
7 |Latnén z|z|2|4]|6|z|z o |10
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O O O O O O O O O O «—~ N MO I IV © N 0 O O
TT |Tén cbng tac - N O FTOLONO0OO - - - - v - v - - - NN
. i 112|3|4]|5 6|7(|8(9]|10
Thi céng khung BTCT cac
1 tang v
p p
(—
2 < o ” L] L]
Lap dat thang may 0
3 Thi céng, hoan thién mai —T
. . L 1(2(3]4]5 6|7 18/9[10
Xay twdng trong, ngoai nha
4 . p Pl
1/31517(9
5 L&p dat ctra sd, clra di « 2|46 [8[10|p]| .
Lap dat hé théng dién, 113[5]7]9
6 nwéc | 2|4(6(8|10|p]| .,
113[5(719
7 Lat nén .1 214]6]8[10|p].

Hinh 3. Tién do thi cong theo phuong phap du phong tam thai

+ 86 trung binh cong:

—0 1 & —o0
X ==Y fX; X =15
n iz

+ Do léch chuan co hiéu chinh Sx :
1

k —
> f(X, - X) =0,3333;
n—1%3

ratra S, = 0,577

+ V@i do tin cdy cho trwdc y = 0,95;

SZ

murc y nghia o= 1 - 0,95 = 0,05.
Suy ra gia tri t&i han C =t (n-1) =ty 05 (3) = 2,353.
Nhu vay khoang tin cay cua thoi lwong ngirng viéc O
phia phai (w&c lwgng toi thiéu) :
CS,
n

Khoang tin cay cla thoi gian ngirng viéc Z theo do léch
chuén ¢6 higu chinh

[}(l

;+00) =[0,82; +00)

Bang 3. Thong ké s6 khoang Z theo ban tién do

Tl bang 3, ta tinh dwoc: n, X~ , S, Y, nhw sau:
+ Sb day chuyén co gian doan Z:

n=fi+h+... +H;n=6

+ 86 trung binh cong:

— k
X':lZf,Xi; X =25
nio

+ D0 léch chuan cé hiéu chinh S
k

n-1 ;
ratra S, = 0,836
+ V&i do tin cdy cho trwéc v = 0,95;
Mtc y nghia o = 1 - 0,95 = 0,05.
Suy ra gia tri t&i han
C=1t,(n-1) =105 (5) = 2,015
Nhw vay khoang tin cay cua thdi lugng ngirng viéc Z
phia trai (woéc lwong toi da) :

oL

x

f(X,-X)*=0,7;

(hinh 2) (—o0; X + f/s_ 1= (-;3,187].
Khodéng th&i lwgng gian doan do t6 chire ol 3 a4 o “n . ] .
(X%) Tém lai, véi hé so’xu’ I’y. 1115 - 1,25, rEJt randu’cy’(? h? go
S8 oy chugen () £ [ LT] e or g e ity syt 0 o v e o
i Tim céng bhe . A LT -
(TR ————— TE A i Liitg & T ' 1
[os sbog sl wbn gt 2 1 | Tadbes | N TER
| Beowtngid deg #0 [ 1 F l L __L_ ] . | . I T Ed .J:'J-'.'L‘-r.. I
et TR TR
|Trs eteg sl whin phlln Seen 2 deg 3| g d
mbeerigriigmes L LA L 11 1 1111 Lot L1111 L]
# i #

Hinh 4. Tién do thi cong két cidu moi tang theo cong nghé toan khdi
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lwong chuan. Do do, thoi lwong dw phong tam thoi p clia hé
théng cé thé 4y gia dinh la 20% cho méi day chuyén bé phan
va diéu chinh k& hoach tién dd bang cach phan bé lai khoang
thei gian dw triv dw phong p trén cac day chuyén bd phan;
sap xé&p lai thdi gian trién khai hoat ddng day chuyén ké tiép
theo thei diém bat ddu muodn hon (Hinh 3).

Viéc thi cdng cac cét co kich thudce tiét dién nho (b =
300 x h < 450) hodc cac vach cé bé rong b < 600 béng céng
nghé toan khéi théng thudng cho thay twong déi mat nhiéu
thoi gian do trong qué trinh thi cong nhiéu phan viéc duoc
thwe hién bang tha cong, hiéu sudt co gi¢i hda thdp. Néu
cong trinh dat & dia phwong co trinh d6 cong nghiép xay
dung phat tridn, cé thé thay thé bién phap céng nghé thi
c6ng toan khédi bang cong nghé thi cong ban lap ghép: cac

- P e ek Tind pliaca billn solls i i en B
T g il b & g ek i i hlE S iRoteg Bk

i

L wich 'i.:

T odag ke

két cu ding (loai nhd) dwoc duc sén va I&p ghép tai hién
trwong & phan dot 1, sau d6 s dung hé van khudn luan
lwu v&i cay chdng don c6 gia d& déc lap (chdng han nhw
van khudn «PERI-MULTIFLEX»)[7] d& thi cong két ciu dam,
san toan khéi trén phan dot 2. Str dung phwong an thi cong
2,5 tdng gido chdng, git¥ lai cay chdng téng cwéong[8-9] tai
nhirng vi tri da thiét ké dam bao sw n dinh téng thé cho két
céu dang thi cong (Hinh 5).

V&i phuong phéap cai tién cong nghe thi cong thoi glan
xay dwng mot tAng tiéu chuén cé thé glam xuong mét nira
s0 v6&i thoi gian duw kién, tir 12 ngay xudng con 6 ngay (Hinh
6). Bidu nay gitp co thé bu dap cho su cham tré thoi gian thi
cong trwdc d6 do 16i xay dwng, vi du nhw cac van dé cé lién
quan dén sy hdng héc cla thiét bi nang, thiét bj phan phéi bé
téng, diéu kién khi hau dia phwong, gian doan
thoi gian do t6 chirc nhém céng tac tha cong:
I&p d&t van khuon, cbt thép...

3. Két luan

a) Sw dung phucyng phap dw phong tam
thoi khi 1ap ke hoach tién dd co thé gidp giai
quyét cac van dé& hién hivu cta t& chic thi
cong: thiéu mat tran céng tac cho cac cong
viéc trén cdng trwdng; gian doan thi cdng do t6
hd whr chirc; pha v& ké& hoach cung (rng nguyén vat
lidu; phan bd kinh phi khéng hop Iy theo giai
doan...v.v...

b) Phwong phap cai tién céng nghé thi cong
lam gia ting téc d6 ctia day chuy&n bd phan
bang cach thu huat thém ngudn luc thi cong, lam
thay déi bién phap té chirc thwe hién clia cac
cong tac theo cong nghé cai tién, dan dén giam
thoi gian thue hién xay duwng cac bo phan két
cAu riéng 18 cia tda nha. biéu
dé giup cho nguwoi 1ap ké hoach

OE tién d6 c6 thé can bang chénh

ik i s o B

L
L
I.__

i R A Rl B Ored 1

|

| léch vé thoi gian cla cac cong
T - tac so voi tien dé phap Iénh va
théi gian ngrng viéc cuc bd

-I.l..':‘"_:.i:". | = |
]
4 1
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Nghién ciiu va dé xuat quy trinh thi cong hé van khuén
Gang form trong thi cong hé tuong bién nha cao tang

Researching and proposing construction process of Gang form systems formwork

in construction of high-rise walls

Tom tat

Trong thi cdng nha cao tang 6 Viét Nam hién
nay c6 rat nhiéu giai phap van khuén dang
dugc sit dung, d6i véi nhitng cong trinh ¢6
nhiéu tang dién hinh gidng nhau c6 hé tuéng
bién bé tong cot thép thi gii phap si dung

hé van khuén tuong Gang form két hop van
khuén nhém dang dugc ap dung rat hiéu qua.
Viéc nghién citu, dé xuat duva ra quy trinh thi
cong hé van khuén Gang Form la can thiét dé
cacnha thau tham khao ap dung. Khi thi céng
can thuc hién dung trinh tu thi cong dé dat
dugc hiéu qua tot nhat vé mat chat lugng, tién
dd va an toan. Tir nhitng nghién citu va tim
hiéu tir kinh nghiém thi céng ctia cac nha thau
I6n, tac gia sé trinh bay cu thé nhiing vu diém
vugt trdi va dé xuat quy trinh thi cong hé van
khuon nay.

Tir khéa: Gangform, quy trinh, uu diém

Abstract

In the construction of high-rise buildings in Vietnam
today, there are many formwork solutions being
used, for projects with the same typical multi-storey
walls with reinforced concrete boundary wall
system, the solution to use formwork system Gang
Form with aluminum formwork is being applied
very effectively. It is necessary to research and
propose the construction process of the Gang Form
formwork system for contractors to refer to and
apply. During construction, it is necessary to follow
the correct construction sequence to achieve the
best effect in terms of quality, progress and safety.
From the researches and learn from the construction
experience of major contractors, the author will
specifically present the outstanding advantages and
propose the construction process of this formwork
system.

Key words: Gang Form, process, advantages

ThS.Vé Vin Din

BM céng nghé va 16 chirc thi céng
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1. Dat van dé

Nhitng ndm gan day, véi sy dau tw manh mé cla cac nha thau, chad dau
tw cho cac dw an I6n, rat nhidu gidi phap van khuén méi dwoc ap dung. Gii
phap str dung hé van khudn Gang form dé thi cong hé twéng bién cong trinh véi
nhitng wu diém vwot tréi dang dwoc ap dung mét cach kha rong rai, dién hinh
nhw nhirng cong trinh: Keangnam Hanoi Landmark Tower, Landmark 81 va dac
biét & chubi dw an Vincity ciia Vingroup...

Tuy nhién nhin chung, hé van khudn nay van con kha méi mé va chwa cé mot
quy trinh thi cdng théng nhat nao. Vi vay, trong bai bao nay sé tap trung phan tich
nhirng wu nhugc diém va dé xuét chi tiét quy trinh thi cdng hé van khudn Gang
form trong thi céng hé twdng bién nha cao tang tai Viét Nam.

2. Khai niém va wu nhwoc diém cta hé van khuén Gang Form [1],[2]
2.1. Hé vén khuén Gang form va hé tuong bién bé tong cot thép.

Gang form la moét hé ’ghéng van khuon dwoc str dung cho mat ngoai céng
trinh. Két hop gilra cac tam thép kich thu”c’fc I&n v&i hé san thao téc’ bao che
duwoc tg‘) hop thanh tirng mang nguyén khoi. G?ng form lién két v&i két cau bé
tdng béng hé mé neo, co thé trwot 1én theo chiéu cao tdoa nha va lam viéc trong
pham vi 2-4 tAng dang thi cong, két ndi v&i hé van khuén bén trong céng trinh
(cbp pha nhém, van, Euroform,..) bang cac thanh la v&i cac 16 tao san trén mét
cua Gang form.

Trong thi cdng nha cao tang co s6 lwong tang dién hinh 16, khdi lwong thi
cbng twdng gach bao quanh nha rat Ié’p. Thong ké so liéu thu dwgc khi so sanh
gidi phap t’hi g:éng twong bién BTCT bang hé van khuén G/F va thi cdng twong
gach tai so sc‘; du‘én nha cao tang nhw Toa A D’capitgl, piamgnd island Il... do
cong ty cb phan dau tw xay dwng FDC thi cong cho thay rat nhidu wu diém (bang
1)

2.2. Nhitng wu, nhuoc diém khi siv dung hé van khuén Gang Form [1],[2],[3]

2.2.1. Uu diém

a. Tinh an toan

Gang form c6 thé khac phuc dwoc nhitng nhwoc diém vé 13p dat hé gian gido
bao che, chi phdi b&i khi hau, thoi tiét. Hé dwoc cau 1&p va lién két trong pham vi
tinh ’an'n dé dam bao tinh an toan. Vi tri lam viéc cla céng nhan la san thao tac
va “long” bao che tao tam ly thodi mai, nho vay nang suat dwoc cai thién dang

ké. Bdng thoi, gidm thidu nguy co “roi rét” vat dung, vat tw xay dwng tir bén trén.
b. Tinh dé& dang quan ly

Khi cong trinh st dung véan khudn truyén thong va dan gido bao che chiém
mot khoang khong gian trén mét bang thi cong. SO lwgng vat tw cang téng cao ve
sau, gay kho khan trong cong tac sap xép, quén ly, bao quan va ban giao thiét bi.

Nhung déi v&i Gang form, nhugc didm nay dugc gidm thidu dang k&. Chi
can set-up & 3 dén 4 tAng dau tién.

c. Tinh kinh té

Chi phi I&p dwng thao d&, quan ly duoc cai thién r6 rét nho khong doi héi qua
nhiéu nhan lwc. Bén canh do, gidm b’c’rt kha nhiéu cac cong tac hoan thién, thao
dé. Cung vc’)’i‘viéc khong st dung chong d& nhw hé dan gido, Gang form da tinh
giam kha nhiéu chi phi.

d. Tinh chinh xac

Boi v6i cac cong trinh sidu cao tang, hién twong mat nudc thuong kho khac
phuc khi chiéu cao vwot qua 30 tang. Chat lwgng bé tong bi anh hwdng kha
nhiéu.

Khi st dung Gang form co thé cai thién dwoc hién trang nay nh& sy “kin khit”
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e
Twong bé téng Twong gach truyén théng
Chuyén nghiép, gon gang
HINH ANH Cong tac biéu dién bé ngoai tbt Binh thwong, truyén théng
Téang dién tich st dung c&n ho
Twéng bién da db bé téng, han ché tbi da cong
AN TOAN tac an toan thi cong bién Bao che truyén théng, rii ro vat roi
Rui ro trong qua trinh nang G/F
Bé& mat déng déu vi st dung BT tram trén Cong tac td ngoai anh hwéng béi thoi tiét
CHAT LUQONG | Giam thiéu rai ro thdm twéng Bé& mat twdng ddng déu
Chét lwong twong khong anh huéng thoi tiét Dé& dang chinh stra hé théng MEP am tudng
Thi cbng 5-6 ngay/ san Thi cbng 4-5 ngay/ san
TIEN BO Thi cong t&i dau twérng bao xonng téi d6 S dung bao che: truyén tf:éng xay tu;c‘yng bao
’ Hoan thién nhém kinh sé nhanh hon Chi déng hon néu thay doi vé ctra so, twong bao
DAy nhanh tién d6 xay tuwdng trong Twdng trong va bién xay song song
NHAN CONG Giadm bét nhan céng xay, 6 bién

gitva mach ngirng bé tong véi tang duoi lién ké. Vi dugc ché
tao bang thép nén khong co bién dang né bung, co gap nhw
dbi v&i van khuén gb.

Tinh chinh xac theo cac phwong cla két cAu duwoc thé
hién rd nét.

Co thé,giérp thiéu sy xuét hién clia cac vét niet trong khu
vire két n6i. Bong thoi duy tri hoan hdo d6 thang dirng cua
cac dam clra sb, khong gay khé khan cho cong tac lap dat
khung clra. Dién tich méi mang Gang form kha I&n so voi
céc loai van khudn khac nén han ché’ dang ké su bién dang
bé mat bé téng tai cac khu virc lién két. Bé mat bé tong ludn
sach s&, tinh té.

e.Tinh nhanh chéng

Khi st dung van khuén gé hodc nhém cho mét bién, dan
gido bao che budc phai thyc hién trwdc. Doi khi gay khéd
khan néu muén rat ngén tién d6 duw &n bai viéc I&p dwng dan
gido ddi hdi qua nhidu nhan luc.

Khi ding Gang form, viéc thao 13p duoc tién hanh dé
dang hon va tan dung t6i da thoi gian ch® cta ciu thap.
Cac khu vuc khac nhau cé thé thi céng cling lic. Cac cong
tac hoan thién dwoc thwe hién song song & khu virc “dudi”
Gang form.

f. Tinh than thién va thAm my

Khéng ddi héi qua nhiéu vat tw trang thiét bi, mat bang
thi cdng & cong trinh s&r dung Gang form kha sach sé va gon
gang. Han ché chét thai, bui ban gay ra trong qua trinh thi
céng nhw nhirng hinh thrc khac.

2.2.2. Nhuoce diém

Chi phi dau tw ban dau kha cao 13 nhwoc diém dau tién
cua Gang form.

Doi hdi nhan luc phai co tay nghé va duwgc dao tao kj
lwdng.

C6 thé& st dung dén cau thap nhiéu hon cac hinh thirc
khac.

Kha nang tai st dung khong cao.

Bé& rong san thao tac khéng Ién, tai trong bi han ché.

Ap dung déi v&i cong trinh c6 thi cong twdng bién va sé
tang twong déi I&n.

Can phuong phép tinh todan chuyén sau dac biét dbi véi
c6ng trinh siéu cao ho&c ndm trong khu viwc chiu &nh hwéng

cla gio.
3. Dé xuéat quy trinh thi cong hé van khuén Gang Form
[31,[41,[5]
3.1. Céng tac chuén bi
Lap cac danh muc kiém tra, doc hiéu ban vé bién phap
- Lap cac danh myc nghiém thu nhw kiém tra Gang Form
tang dau tién, bd neo san dau tién, b neo san dién hinh
_-Boc hidu quy trinh thi cong va nghiém thu, da duoc nha
thau 1ap ra tir cong tac chuén bj dén Itc nghiém thu nhw: ma
hiéu, k‘I'Ch thwée tirPng module Gang form, vi tri cac neo cho,
cap giang...

- Néu str dung hé KGB (Hé nang bang kich thay lyc) can
nghién ctru ban vé mat bang, ky hiéu ma s6 khung KGB, vi
tri cac cone neo

3.1.2. T chtrc mat bing coéng trwdng

- M&t bang bai t6 hop Gang Form da khdng gian dé& dap
trng nhu cau t6 hop phu hop véi tien dé cong trwdng, voi
yéu cau clia giam sat tr nha cung cip Gang Form, thwéng
I&n hon 100m?.

- M&t béng phai bang phéng dé dé dang lap ghép, khong
bi vwdng cac hoat dong khac

- Néu khéng du mat bang, c6 thé s& dung truc tiép san
da thi cong. Lwu y can kiém tra tai trong Ién san va tién do
cac cong viéc khac. Ngoéi ra co thé pé tri bai gia cong & noi
khac va van chuyén dén cong trinh I&p dwng

3.1.3. Tinh toan, bb tri can truc thap

- Cén day nhanh thoi diém chdt két céu va chét ban vé
mat bang bo tri tai trong cau thap

- Nha thau can chét sém vi tri d&t cAu thap, va loai ciu
d& lam can ct thiét ké mat bang G/F, ciing nhw viéc chon vi
tri tap két vat ligu thich hgp. Pam bao kha nang nang tai ctia
cau ludn I&n hon tai trong Gang Form, ddm bao an toan.

3.1.4. Neo Gang Form: Bu 16ng neo va cén neo

- Cong tac Iap dat neo dién ra dong thoi voi cong tac cot
thép chp sé’n, dam. Can dam bao chinh xac vi tri cila mo neo
trong két cau, trwoc khi d6 bé tong phai di kiém tra lai vi tri
cua tat ca anchor trén mat bang.

- Boi voi tang s dung dau tién, cong treong nén bo tri
mé neo cho dung vi tri theo ban vé thiét ké. Nhirng tang tiep
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Hinh 2. a. Cau tao t6 hgp ma ciu; b. Ciu tao 1 hé Gang Form

theo, vi tri md neo da dwgc dinh vj trén mat form clia Gang
Form.

- Xac dinh cao d6 chan Gang Form, cé thé khoan ci cao
d6 chan Gang Form

3.1.5. Chuan bj dan gio thao tac

- Trwoc khi cau 13p hé khung bao che phia trén (upper
bracket) céng trwong ’cén bd tri hé san thao tac dé céng
nhan dL’r'ng thi céng lap dL_rr]g. Cao ’d(f) san thap tac phia
ngoai thap hon cao 516 san tang sé lap dwng phan bao che
phia trén, thwerng thdp hon khéng qua 1.5m dé tién thi cong.

- Dan gido thao tac nay chi can s dung cho lan nang
Gang form dau tién

3.1.6. Chinh stra bé mat bé téng

Trwéce khi ldp dwng Gang form, b& mét bé tdng bén ngoai
phai dwgc mai nhan dé cé thé lién két vai Gang form dwoc
tbt nhat. Cao dd clia bé& mét bé tong ciing phai dwoc duc, mai
dlia d& dam bao cao d6 ctia Gang form.
3.2. T6 hop va céu I3p Gang form

Budc 1: Tiép nhan, tap két vat lieu

- Khi tiép nhan vat liéu, can kiém tra s6 luong cdu kién,
module cau kién nhap cong trwong;

- Khi tap két vat liéu can dé & vi tri thuan tién di chuyén,

cau lap, nam trong tam vaéi tai trong cau;

- Sép xép vat tw gon gang, theo dung chiing loai, va tiét
kiém thoi gian trong viéc tim vat tw khi tién hanh té hop.

Buéc 2: TS hop cac miéng Gang form thanh 1 ma cau

- Mot s6 ma cau dugc chia thanh 2 hodc 4 phan dé thuan
tién cho viéc van chuyén bang container.

- T6 hop cac miéng Gang form kich thuéc 2 — 2,2 m
thanh 1 ma cu c6 kich thuwéc 6 — 8 m.

- Cac phan sé dwoc 1&p ghép voi nhau tai cong trweéng
béng buldng, tat ca cac lien két trong hé phai dwoc siét chat.

- Sau khi hoan thanh té hop, kiém tra kj d6 thang cua
ma cau.

Buwdc 3: Lap dat khung 16ng, san thao tac, lan can an
toan

- T4 hop hé bao che, san cong tac phia trén vao ma cau:

+ Lap swén ngang vao ma cau;

_ +batkhung Idng vao dung vi tri ctia né trudc khi ¢b dinh
bang buldng;

+ Bat chat buldng dé& cb dinh khung 16ng theo phuwong
dirng clia ma ciu.

- Sau khi lién két tat ca khung I6ng clia m& cdu, tién hanh
sap xép tam san thao tac dé chuan bi cho cong tac lién két.
Cac san thao tac sé duoc két ndi véi nhau va co dinh bang
bu léng chir U.

- Lan can an toan (hdp vudng 40x20) duoc két ndi voi
khung l16ng bang cac tai méc cé chot.

- LAp hé thang d& di chuyén 1&n xudng gitra cac san thao
tac trong hé Gang form

Bwéc 4: Nang ma cau va khung 16ng dau tién

- Gi4o thi cdng can dwoc ha xudng vi tri d& dirng thao tac,
thwerng 1a thap hon cost san 1,5m

- Truée khi dat tAm Gang form vao vi tri, cong trwéng can
xac dinh vi tri tAm, cao d6 Gang form, vach muwc tiéu chuan,
nhw vay tAm Gang form mé&i c¢é th& ndm dung vi tri.

~ - C6 thé khoan cir cao d chan dé ké tdm Gang form khi
l&p dwng dwoc chinh xac va dé dang.

~ - Sau khida kiérr] tra ky cac ph’én cla ma ciu, bé mat két
cau, thiet bi nang, dieu kién thoi tiét, an toan, cong trvdng sé
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Hinh 4. Qua trinh chuén bi va ciu lap Gang form

nang ma cau Ién va I&p dat vao san két cau.

- Trwéc khi nang 18n,tién hanh Ian dau cho b& mat Gang
form (mat thép).

- Cudng do bé téng can dat 15Mpa

- Trwde khi cAu, can kiém tra thir tai d& dam bao an toan
(trong lwgng Gang form khoang 100-120kg/m?)

- Khdng duqc nang Gang form khi c6 céc tinh hudng gi6
I&n, bdo. (yéu cau van téc gié nhé hon 15m/s)

Budc 5: C dinh tAm Gang form

- C4u tAm Gang form vao duing vi tri da dwoc dinh v

- Kiém tra c&n chinh do thdng dirng clia mat tAm Gang
form

- TAm Gang form s& dwoc cb dinh siét chat bang bulong
neo

- Lap dat dau chup la tron bulong neo L (huéng chiv L
phai dwoc quay xubng duéi d& dam bao neo ngam du trong
béténg)

- L&p d&t dau chup thanh la lién két véi coppha nhém
bén trong

. -Trong trwong hop dac biét (thuQng ap dung cho tang

dau tién): Vi tri ch(nh xac clia neo ,ném & gitba 2 dam doc
chiu lwc clla ma cau. Tuy nhién, néu céng’trwlc‘yng dat neo
vao khong dtng vi tri d6, cong treong cé thé bo
tr[ dam ngang thé thay thé 2 dam doc chiu lyc dé
¢0o dinh Gang form

- Dé gir d6 phang va 6n dinh cho hé Gang
form, ddng thdi khang tai gié, can b tri cap
giding, hodc chéng rat. Cap gidng va chéng rat
sé dwoc cb dinh mot ddu badi tai thép hodc chan
ché dwgc ngam vao bé tong.

- Véi tang tiép theo, hé neo duwoc Iap ding
& vi tri dwoc khoan s8n 16 trén tAm Gang form.

Sau khi da |ap dat day dG nhiing phan néu
trén, tién hanh lap dwng cop pha nhédm mat trong
va thyc hién cac cong tac lién quan khac.

Buwoc 6: Lap dat hé khung duéi Gang form,
lwdi bao che

- Cong viéc Iap dat nay thwc hién khi phan
khéng gian phia dwéi khung 16ng da dé 1&p duyng.

Y
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- Sau khi hé khung du’c’fi’ duqc
Ié'p dat, cé’ng trwdng sé bat dau
tien hanh lap dat hé lwéi bao che.
3.3. Nang Gang form téng tiép
theo.

3.3.1. Nang hé bang can truc:

- Sau khi hoan tat céng tac
dd bé téng, bé téng vach dat dén
cwong dé cho phép thao d& (twr
5 MPa tr& lén dbi véi cdp pha
vach, khoadng 12 tiéng sau khi dé
bé téng vach), nha thau tién hanh
nang hé GangForm lén tang tiép
theo d& thi cong.

- Nha thdu chi dwoc nang hé
khi da kiém tra ddy du cac diéu
kién vé cAu lap, diéu kién thoi tiét,
cac van dé an toan lao dong.

- Luu'y thdo va nang tirng ma
cdu mot 1an, khoéng nang dong
loat cac ma cau.

- Trinh tw nang hé thwc hién theo cac buéc sau:

Budc 1: Mdc day cap clia can truc vao vi tri moc cap cla
mé cau

- Khi méc day cap cla can truc vao méa cau, phai luén
diéu chinh sao cho day cap (xich) ctia can truc luén cang,
khéng bi chiing. Muc dich ctia bién phap nay nham gi an
toan cho ma ciu khéng bi hang, roi dét ngét trong qué trinh
thao.

Bwéc 2: Thao ddu chup tai mdi vi tri x0 la

- Nén th&o lan lwot tiy gitra ra 2 dau bién

- Ding dung cu chuyén dung van bu long siét & dau
chup, tach r&i dau chup véi thanh la.

Buwéc 3: Thao ty ren lién két clia ma cau, chuén bi nang
Ién

- Sau khi thao xong dau chup thanh la cla mo6t ma cu,
tién hanh thao Qhén long den thép va ty ren lién két v&i neo
ch L cia ma cau dé.

- Nén chra lai 2 diém ngoai bién trén ciing va dwéi cling
clia hé buldng neo, nhdm tao &n dinh cho Gang form

Buwéc 4: Nang ma cau

- Pam bao cac bulong neo, chét 16 xo da dwoc thao toan
bd va lwu triv.
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Hinh 5. C6 dinh tam Gang form, cac phu kién Gang form
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Hinh 6. Quy trinh I3p dung, cd dinh tdm Gang form

Hinh 7. Nang ma cau

- Coéng nhan khéng dwoc ding, thiét bi trén san thao tac
clia ma cdu lic kéo ma cau do.

- Nha thau can dam bao bé mat Gang form da dwoc tach
ra khoi bétdng trwéc khi kéo.

Nang ma cau lén mét cach tir tle, khdng nang giat dot
ng6t

Bb tri cong nhan ding 2 bén tAm dé hwéng dan cau vé
hwéng nang va cao do

Budc 5: C6 dinh ma cau vao neo

- Sau khi tién hanh cong tac dinh vi, diéu chinh ma cau
vao dung vi tri, tién hanh 13p dat neo dé gir ma cau. Ngoai
ra, nha thau bd tri lai cap gidng hodc cay chéng dé gi 4n
dinh cho ma cau.

- Viéc 1ap bulong neo, can lap tir 2 dau vao gitra, va déng
thoi ca hang trén va dudi

- Méc cu phai dwoc gitv lai cho dén khi 14p xong hoan
toan hé buléng neo.

Buwé&c 6: Thue hién cac cong tac thi cong lién quan binh
thwong

Sau khi d& cb dinh ma cau vao vi tri, tién hanh cac cong
tac thi cong tiép theo nhw da dé cap & phan trén.

3.4. Thao d&

“Sau khi hé Gang form da str dung xong & tang st dung
cudi cung. Nha thau tién hénh thao d& hé Gang form tuan
tw hé phia dwc’rj trwéc, phan phia trér] sau. Lu’y y: Trq(’yc k‘hi
thao d&, nha thau phai k‘iém tra cac diéu kién vé cau I3p, didu
kién thoi tiét, cac van de an toan lao dong.

3.4.1. Cac buwdc thao d& hé khung san cong tac phia
duwoi:

Buwéc 1: Thao lwéi bao che

Bwéc 2: Thao lan can an toan

Buwé&c 3: Thao san cong tac
Budc 4: Thao teng khung cla
phan dudi dwdi
Lwu y: T4t cd bo phan déu duoc
thao tir duwdi 1é€n t,rén,vé dwoc dwa vao
phia trong san két cau.
3.4.2. Cac bwdc thao d& phan hé
khung trén:
_ Buoc 1: Moc day cap (xich) caa
can truc vao ma cau can thao d&.
Bwéc 2: Thao dau chup ti Gang
form va neo ctia ma ciu dang thao d&.
' ~ Buoc 3: Tién hanh nang ma céu
Ién va ha xudng mat dat.

_Budc 4: Sau khi ma cau da duoc dwa xudng mat dat, nha
thau bd tri nhan lwc dé thao d& ma cau theo cac budc nguoc
lai v&i cac bwée td hop ma cdu (bd phan ndo l4p sau ciing sé
duwoc thao trudece tién).

4. Két luan

Giai phap st dung hé van khuén Gang Form thi cong hé
twong bién nha cao tang thé hién rat nhiéu wu qiém vwrot troi,
da dwoc cac nha thau kiém chirng qua rat nhiéu dw an Ién.

Viéc nghién ctu, dé xuat dwa ra quy trinh thi cong hé van
khudn Gang Form la can thiét d& cac nha thau tham khao ap
dung. Khi thi céqg cép th‘uc hién q’l'mg trinh tw thi cong dé dat
dwoc hiéu qua tot nhat vé mat chat lwgng, tién d6 va an toan.

~ Véi dac diém thich hop véi nha cao tang co sb Iuvong

tang dién hinh I&n, cing nhiéu wu diém khac, chac chan viéc
stv dung hé van khudn Gang form sé tré nén pho bién hon
trong twong lai./.
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KHOA HOC & CONG NGHE

Hiéu qua xu’ ly COD va Ni-to
trong qua trinh nuéi bun hat hiéu khi

Effectiveness of COD removal and Nitrification in growth of Aerobic granulation

Tom tat
Nuéi cdy va iing dung bun hat hiéu khi trong xu ly
nudc thai (XLNT) da dugc thuc hién trong nhiéu nam
tré lai day.
Trong ndi dung bai bao nay, trinh bay hiéu
qua xu Iy COD va NH,* - N trong qua trinh nudi bun hat
hiéu trong phong thi nghiém tai Viét Nam véi nudc
thai nhén tao, chat nén la acetate, biin nuéi cay la bun
hoat tinh lay tir bé diéu hoa ctia nha may XLNT Yén Sé.
Nghién citu nudi bun hat hiéu khi thuc hién trén mé
hinh bé SBR c6: dudng kinh 1a 0,110 (m), chiéu cao la
1(m), thé tich 12 2,5 (lit). M6t chu ky lam viécla 4 gi6,
gom 4 pha: pha cap nuécla 1+ 2(phiit), pha suc khi
180(phiit), pha nghi 20 = 30 (phut), phaxa 10 + 15
(phit). Nuéc dau vao cho mé hinh la nudc thai nhan
tao c6 tai trong hitu co tir 2,7 - 3,0 kgC0OD/m>.ngay,
tong thdi gian thi nghiém la 145 ngay. Két qua: hiéu
qua loai bé COD luén I6n hon 90%; hiéu qua loai bo
NH,* - N luén lén hon 80%.
Tir khéa: BE xtr Iy theo mé SBR, bin hat hiéu khi

Abstract

Growth and application of aerobic granulation in wastewater
treatment has been in recent years.

This paper describes the process of effectiveness of (0D
removal and NH," - N in growth of aerobic granulation with
artificial wastewater, acetate is the main component at the
laboratory in Viet Nam. The culture sludge is activated sludge
taken from Yen So treatment. Research on SBR technology
with 0,11 (m) in diameter and 1 (m) in height, volume is 2,5
(lit).

Duration of one cycle is 4 hours: T+ 2 min of influent filling,
180 min of aeration, 20 - 30 min of settling and 10 - 15 min
of effluent. .. The input wastewater is wastewater has an
OLR of 2,7 = 3,0 kgCOD/m?.day, total duration for research
is 145 days. As a result, after 145 days COD removal is more
than 90%, NH,* - N removal is more than 80%.

Key words: Sequencing batch reactor, Aerobic granules
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1. Dat van dé

X0 ly nwéc thai do thi 1a mot van d& quan trong dé& duy tri sw phat trién
bén virng clia mdi trwdng séng. Tuy nhién, cho dén nay tai Viét Nam méi
chi c6 10% +15% lwgng nwéc thai d6 thi dwoc thu gom va xt ly [3]. Phan
I&n cac nha may x& ly nwée thai tai Viét Nam lam viéc khong dat hiéu qua
nhuw thiét ké. Tai Viét Nam &p dung nhiu cong nghé x& ly nwéc thai: tinh
cac dy an x ly nwée thai dang van hanh, dang thi cong, hodc da dwoc
phé duyét tai Viét Nam thi ty 1& &ng dung céng nghé tinh theo cong suét
ctia SBR chiém 43,8% [3]. Tuy nhién, trong thyc t& van hanh cla cac nha
may XLNT &p dung cdng nghé SBR tai Viét Nam chi yéu dwa trén qua
trinh bun hoat tinh truy&n théng 1am viéc thiéu hiéu qua do déc thu nwéc
thai cGia dé thj Viét Nam c6 ndng dé chét 6 nhi&m thdp (COD, BODs, T-P
thap) [3].

Trong qua trinh nudi cAy bun hat hiéu khi, song song vé&i qua trinh phat
trién ctia bun hat 1 qué trinh xt ly co' chét trong nwéc thai. Hiéu qua cla
qua trinh xt ly cac chét c6 trong nuéc thai phu thudc vao sy dn dinh clia
hé bun hat hiéu khi trong b&. Bun hat hiéu khi ¢é nhiéu wu didm nhu: két
cAu hat bé&n, c6 kha ndng duy tri sinh khdi cao, kha néng I&ng tét, va cé thé
xt ly dwoc nhidu hop chét phirc tap cé trong nwédc thai [8; 9; 10]. Vi vay
bun hat hiéu khi dwoc tng dung rong réi trong XLNT nhuw: x@ Iy nwéc thai
sinh hoat, xt ly nwéc thai do thi, x ly nwée thai cong nghiép [9; 10; 11]...

Hién nay, trong va ngoai nwéc cé rat nhiéu cong trinh khoa hoc nghién
ctru lien quan dén bun hat hiéu khi véi mirc dd va linh vwc khac nhau
nhw: nghién ctru sy anh hwéng ctia cac yéu té dén sy hinh thanh bun hat,
nghién ctru hiéu qua xt Iy ctia bun hat hiéu khi di véi nwéc thai sinh hoat,
nwéc thai ché bién gidy, nwédc thai ché bién bdt san, nwéc thai 16 md cé
dai tai trong hiu co nghién ctru tr 0,5 + 15 kgCOD/m®.ngay 13 phd bién...
Trong ndi dung bai bao, nhém tac gid nghién ctru kha nang loai bé COD
va NH,*-N ctia bun hat hiéu khi trong qua trinh nudi bun hat trén mé hinh
céng nghé SBR v&i nwédc thai nhan tao cé chat nén [a acetate, tai trong
hiru co OLR tir 2,7 + 3,0 kgCOD/m?.ngay, twong (rng v&i dai tai trong hivu
co nwéc thai do thj dac tai mot sb do thj Viet Nam.

2. Xay dwng mé hinh thi nghiém va phwong phap thi nghiém
2.1. Phuong phép xay dwng mé hinh thi nghiém

Nghién ctru trén mé hinh bé SBR hinh tru lam bang nhwa acrylic c6
dwong kinh bé 0,110 (m), chiéu cao bé 1a 1 (m), thé tich lam viéc cla bé
la 2,5 (lit). Trong mét ngay b& SBR lam viéc v&i 6 chu ky, thei gian mét
chu ky 1a 4 gi®, cac pha trong 1 chu ky nhw sau: pha nap cp nwéc vao
c6 thoi gian 1 + 2 (phat), pha suc khi c6 thoi gian 180 (phut), pha lang c6
thoi gian 20 + 30 (phat), pha xa c6 thdi gian 10 + 15 (phut). Khéng khi cip
vao bé SBR qua hé thdng may suc khi va dia khuéch tan khi bang da bot
dwoc dat & day bé SBR, lwu lwong suc khi ting dan tir 1,5 + 5 (lit/phut)
trong thoi gian lam thi nghiém, trén dwdng 6ng dan khi 1&p dat bd van diéu
chinh Iwu lweng suc khi, néng d6 oxy trong qua trinh thi nghiém luén dam
bao DO tr 2 + 4 mg/l. Van xa nuéc dwoc dét cach day bé 0,4 (m) dé thé
tich xa khodng 50% Iwgng nwéc sau mét chu ky hoat déng. Kiém tra pH,
DO theo chu ky, st dung may do bang cam tay, mdi ngay do 1 Ian. Toan
bé cac thiét bi nhu: Bom cap nwédc, may thdi khi, van dién xa nwéc... déu
dwoc didu khién tw dong bang chwong trinh 1ap trinh s&n theo yéu cau thi
nghiém.
2.2. Nwore thai nhén tao

Thanh phan chinh clta nwéc thai nhan tao la chat nén acetate va cac
héa chat dwoc pha vao nwéc may lay tai voi ciia phong thi nghiém dé dat
COD 900 + 1000 (mg/l), NH,*-N dat 30 + 60 (mg/l). Nwéc siv dung dé pha
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Hinh 1. So d6 céng nghé& mé hinh bé& SBR trong
phong thi nghiém

hoéa chét 1a nwéc may da duwoc xt ly dat tiéu chuan dé dam
bao khong lam &nh hwéng dén hé vi sinh vat trong bé phan
rng.
2.3. Bun hoat tinh

Bun hoat tinh dung thi nghiém la bun hoat tinh dwoc 14y
tai bé phan (rng cua nha may xt ly nudc thai d6 thi Yén So -
Ha Nbi va co6 tinh chat nhw sau: MLSS ttr 900 + 1020 (mg/l),
MLVSS/MLSS 79,14%, SVI30 227 + 245 (ml/gSS).
2.4. Van hanh mé hinh thi nghiém

Khéi dong mé hinh va d& mé hinh chay tw déng béng
chwong trinh da dwoc cai dat sén,. Pwa vao bé phan (rng
clia md hinh 2,5 lit bun hoat tinh 1ay t& nha may XLNT Yén
S& dé lam ngudn bun vi sinh vat cho mé hinh. Duy tri lwu
lweng khi cung cép theo tinh toan, str dung may théi khi luvu
lwong cb dinh, kiém soat bang Iwu lwong k&. Tién hanh kiém
tra cac thiét bj, van khoa hang ngay, 1y mau dinh ky theo
ké hoach.

Bang 1. Thanh phan cac chat trong nudc thai nhan tao

Hinh 2. M hinh bé SBR trong phong thi nghiém

Théng s6 van hanh mé hinh thi nghiém: Thi gian 1am thi
nghiém Ia 145 ngay; Tai trong hiru co dau vao OLR tir 2,7 +
3,0 kgCOD/m®.ngay; ndng dd éxy DO 1a 2,0 + 4,0(mg/l); nhiét
do thi nghiém t°C 1a 25 + 35°C ; Bo pH 12 6,1 = 8,0.

2.5. Phéan tich két qua thi nghiém

Céc thong s6 sé dugc phan tich trong qua trinh nghién
ctru bao gom: Chi s6 COD, chi s6 NH,*-N. Cac chi s6 dwoc
phan tich theo Tiéu chuan Viét Nam (TCVN) va dwoc trinh
bay trong Bang 2.

3. Két qua va thao luan
3.1. Hiéu qua loai b6 COD

Trong qua trinh nudi bun hat hiéy khi, qua trinh hinh
thanh hat va qua ‘tr‘lnh loai b;’) cac chat hiru co trong nwéc
thai ludn dién ra déng thoi. K&t qua nghién ctru cho thay hiéu
qgé XLNT trong‘qué trinh hinh tao bun hat rat tot. Giai doan
dau (4-5 ngay dau tién), bun hoat tinh lay tir nha may XLNT
Yén S& dwoc cho vao bé phan trng chuwa kip thich nghi véi

st | Cong thire h::ahé’ggéc hop chat Tén héa chit Néng dé (g/l)
C,.H4,0O,Na.3H,0 Sodium Acetate Trihydrate 2,1184
2 NH,4CI Ammonium chloride 0,212
3 KH, PO, Potassium dihydrogen phosphate 0,0352
Bang 2. Cac thong s6 va phuong phap phan tich.
Chisé DPon vi Phwong phap phan tich Thei gian phan tich
COD mg/| Phuwong phap trdc quang, SMEWW 5220 - D:2012 X N L
- —— 5 ngay 1 lan phan tich
NH4*-N mg/| Theo chi dan cla thiét bj Method 10031 - Hach
pH - Do bang sensor, may pH cam tay WTW 340i, Btrc
DO mg/l Do béng sensor, May do DO cam tay, Oron, My Do hang ngay
Nhiét do Nhiét ké dién tir
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thoi gian lwu bun (SRT) téng 1én da aé

i cac vi khudn amoni héa phat trién trén
bé mat hat. Do thiéu chat nén nitrit, vi
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mai trwng trong bé nén hiéu suét xt ly chwa cao, véi hiéu
suat xr ly 64 + 65%COD. Trong cac tuan tiép theo bun hat
hiéu khi dan hinh thanh, kich thuwéc bun hat tangtr 1,5+ 3,0
(mm), cAu trdc hat dic va bén hon, hat cé dang hinh cau la
phd bién, hiéu qua xt ly ciling téng theo hiéu suét xir ly COD
tang t» 65% 1én 91%. Dén giai doan bun hat hiéu khi hinh
thanh va phat trién én dinh, kich thwéc bun hat tang tir 3,5 +
4,0 (mm), cAu tric hat d3c va bén, hat c6 dang hinh cu 1a
phd bién, hiéu qua x( ly ciing n dinh va ludn duy tri & mic
cao. Hiéu qua loai bé trén 95%COD. So sanh két qua nghién
ctru x ly co chét cha thi nghiém véi cac nghién ctu khac
cling cho két qua twong ddng: nghién ctru ctia nhém tac giad
truong Pai Hoc Tai Nguyén va Méi Trweng, Pai hoc Hué
(2015) cho thay két qua loai bé COD 85 + 95% khi nghién
cthu v&i nuwéc thai khu cong nghiép Pha Bai [1]; két qua
nghién clru ctia nhém tac giad Trwong
Thi Bich Héng va cong sw - Pai Hoc
Quéc gia TP Hb Chi Minh (2016) cho
két qua loai bd trén 90%COD khi nghién
cthu vo&i nwédc thai nha may ché bién
bdt san [2]; Nohayati Abdullah va cong
sw (2011) cho két qua loai bd trén 91 +
97%COD khi nghién ctu v&i nwéc thai
nha may ché bién dau co [7]; Gaetano
Di Bella va cong sw (2014) cho két qua
loai bd 50 + 60%COD nghién cru vo&i
nwéce ri rac [6].

T cac két qua so sanh trén cé thé
thay két qua loai bé COD trong nghién
cthu nay 1a rat tot. K&t qua phan tich
COD cla nwéc thai dau vao va nwéc
thai dau ra dwoc trinh bay tai Hinh 3.
3.2. Hiéu qua loai b6 NH/-N

Twong ty qua trinh loai bd COD,
qua trinh loai bd NH," - N trong nuwéc
thai ludn dién ra ddng thei véi qué trinh
nudi bun hat hiéu khi va qua trinh hinh
thanh hat. Qua trinh loai béd NH,* - N khi

Méng dd(mgd)

- g il

5 176
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s | hon. Nguyén nhan phat trién cham
hon la qua trinh oxy hoa nitrit thanh
nitrat. Hiéu qué x& ly s& 6n dinh dan
khi cAu tric va sy téng trwéng cla
bun hat dat t&i sy 6n dinh. Giai doan
1 + 4 ngay dau tién 1a giai doan khéi
= dong cla bé phan wng, bun hoat tinh
# cho vao mo hinh chuwa thich nghi hoan
toan v&i méi trwdng trong bé nén hiéu
suét xt ly chwa cao, véi hiéu suét loai
bé 25 + 30% NH,* - N. Trong cac tudn
tiép theo bun hat hiéu khi dan hinh
| thanh nén hiéu qua x& ly cling tang
L oo theo hiéu suét loai bd NH,* - N ting
T4 tr 32% |1&n 60%. Dén giai doan bun
hat hiéu khi hinh thanh va phat trién
4n dinh qua xt ly cling 6n dinh va luén
duy tri @ mirc cao. Hiéu qua loai bd bd
trén 84% NH," - N. Néu so sanh két
qua nghién ctru nay véi cac két qua
clia cac nghién ctru khac c6 cung xu
hwéng nghién ctru thi thay két qua dat
dwoc rat tot.

Déi v&i cac dé tai trong nwéc, dién hinh c6 cac dé tai sau:
két qua nghién ctru cia nhém tac gia Trwong Thij Bich Héng
va cong sw - Dai Hoc Quéc gia TP H6 Chi Minh (2016) cho
két qua loai bd NH,," - N ttr 79 + 82% khi nghién ctru v&i nuwéc
thai nha may ché bién bot san [2].

Déi v&i cac dé tai ngoai nwéc, dién hinh co cac dé tai
sau: két qua nghién cu clia nhém tac gid Yong Qiang Liu,
Benjamin Moy, Norhayati Abdullah, Meyer va cdng sw cho
két qua loai bd trén 50% NH," - N khi nghién ctru véi nha
may XLNT sinh hoat théng thwéng [4; 5; 7; 8]. Két qua phan
tich chi s6 NH,* - N ctia nwéc thai dau vao va nwéc thai dau
ra dwoc trinh bay tai Hinh 4.
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4. Két luan

Trong qua trinh nudi bun hat hiéu khi, qua trinh hinh
thanh hat va qua Er‘mh loai bé cac chét hiru co trong nwéc
thai ludn dién ra déng thoi.

Hiéu qua loai bé bé trén 90%COD, trén 80% NH4+ - N.
Két qua nghién ctru x& ly co chét clia bun hat hiéu khi trén
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Mai lop 6ng cho cong trinh ham dao néng...

trong khung I&n va ban than khung cling nang hon so véi
yéu cau. Chiéu dai mdi dot dao dat dwoc ting lén t 1,5m
t&i 6,0m. Nhwoc didm la gidi han sy ép dun mét gwong dao,
dan dén gidm yéu cau lap dat bu-lbng bé mat. Bong thoi siv
dung loai 6ng c6 dueng kinh I16n hon dan dén thei gian han
méi ndi lau hon (khi dang tién hanh kich day) va lwong hw
hdng sé I1&n hon.

7. Két luan

Céc déc tinh va thiét k& hé théng mai lop 6ng trong hdm
trong khu vie dan cw da dwoc nghién clru. Bac biét tap trung
vao cac phuong phap thi cong éng thép cé dwdng kinh 16n
va thi cdng véi d6 vron dai phia trwéc hd ddo. Sau khi mai
lop 6ng chdng d& dwoc xay dwng, dwdng hadm sé duwoc dao
bén dwéi. Cac phwong phap phan tich lwc xuét hién trong
cac cAu kién chiju lwc, ciing nhw 8n dinh bé mét gwong dao
ciing da dwoc thdo luan trong bai viét nay. Mai lop ng co thé
hiéu qua trong viéc gidam dd lun va téng &n dinh gwong dao
ctia nhitng dweng hdm dao ndng. Do mai lop 6ng phu thude
vao sy chdng d& tir d4t nén chuwa dao trwéc bé mat gwong
dao, nén viéc cai thién dat nén 1a cn thiét, dic biét trong dat
yéu. Ong thép v&i dwdng kinh I6n, tlr 2m tré 1én, 1a mot wu
thé. Bai viét kién nghi nghién ctru thém vé tinh twong quan
gitra dd clrng duwdng bng, d6 cirng khung thép va khoang
céach gitra cac hé thdng nay trong giai doan thiét ké sau dé./.
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Nghién ctiu ly luan chung vé quan ly hop dong bao tri
cong trinh duong b6 tai Viét Nam

Study of road maintenance contract management in Vietnam

Tom tat

Bai bao trinh bay cac co s Iy thuyét; muc
dich va lgi ich ctia quan Iy hiéu qua hop
dong bao tri céng trinh duong bé tai Viét
Nam. Ddong thdi, nghién ciiu cdc nhéan to
anh huéng dén quan Iy hgp dong bao tri
cong trinh duéng b va mét sé ndi dung
quan trong cia quan Iy hgp dong, nham
gitip cho céng tac quan ly hop déng bao tri
cong trinh duéng bé dat hiéu qua tot nhat.
Tir khéa: Hop ddng bao tri; qudn Iy hap dong
bdo tri

Abstract

This paper presents the theories, purpose

and benefits of effective management of

road maintenance contracts in Vietnam.
Simultaneously, it shows some factors affecting
road maintenance contract management

and sketches out some important contents

of the road maintenance contract which help
to enhance the effectiveness of the road
maintenance contract management.

Key words: Road Maintenance Contract; Road
maintenance contract management
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1. Dat van dé

Trong diéu kién phat trién kinh t& - xa hoi, cac cong trinh dwéng bd doéng vai
trd rat quan trong trong viéc thic ddy nhidu nganh kinh t& phat trién, gan lién voi
bdo dam quédc phong an ninh. Theo thdng ké& cta Téng cuc dwdng boé nadm 2020,
cong trinh dweng bo Viét Nam c6 tdng chidu dai twong ddi I6n véi két cAu tirng loai
duwong nhw sau: Budng qudc 16 1a 24.328 km, tdng chiéu dwéng bd cao tdc dang
khai thac la 1.757 km, dwong tinh 28.253 km, dwdng huyén 57.032 km, dwong
chuyén dung 8.045 km, dwong xa 159.082 km, dwong khac 289.785km [1]. Mang
lwéi cac tuyén qudc 16 chinh yéu duwoc dwa vao cap ky thuat, thay thé cau yéu va
ddng bo tai trong, ty 1& mat dwdng bé tdng nhwa dwoc nang 1&n 64%. V& hé théng
cau dwéng bod véi téng chiéu cau trén dwdng bd cao tée 1a 80,75 km; tdng chidu dai
cau trén quéc 16 13 458,703 km va téng chidu dai cau trén dwéng tinh 1a 252,468 km
[2]. P& nang cao chét lwgng phuc vy, an toan trong khai thac, kéo dai tudi tho cac
cong trinh dwong bo, céng tac quan ly khai thac, bao tri cac cong trinh dwong bd
tai Viét Nam da va dang ngay cang dwoc chu trong. Trong dé, cong tac quan ly hop
ddng bao tri cong trinh dwdng bd gitk mét vai trd rat quan trong trong viéc nang cao
hiéu qua cua hoat dong bao tri cong trinh dwong bo; la mot cong viéc thwdng xuyén,
phirc tap, chiu tdc ddng clia nhidu yéu té khach quan.

Quan ly chat ché hop ddng bao tri cong trinh dwérng bod sau khi dau thau 1a “chia
khéa” dé dam bao hiéu qua thanh céng cla géi thau, mang lai lgi ich kinh té cho d4t
nwéc. Cong tac quan ly hop ddng chinh 1a co s& dé dam bao tién d6 thuc hién, chat
lwgng goi thAu va quan ly tbt nhat nhitng rii ro khéng luwéng truée cé thé xay ra.

Tuy nhién, céng tac quén ly hop déng bao tri cdng trinh dworng bd hién nay tai
Viét Nam van con nhiéu ton tai: (i)vé phwong thirc lwa chon don vi thwe hién béo
tri céng trinh duwdng bd; (ii)vé cong tac quan ly hop ddng bao tri; (iii)vé hé théng
van ban phap luat vé cong tac quan ly hop déng bao tri cong trinh dwdng bo; (iv)
vé nang lwe cla ddi ngl can bd tham gia hoat dong dau thau; (v)vé kinh nghiém va
nang lwc clia cac co quan quan ly, cac cha khai thac cong trinh dwdng bd va cac
nha thau bao tri.

Do d8, nghién ctru ly luan chung vé quan ly hop ddng bao tri cong trinh dwéng
bd tai Viét Nam la can thiét va cé y nghia thyc tién, gép phan hé théng hoa duoc
nhirng d&c trwng co ban clia quan ly hop ddng bao cong trinh duwéng bd, tao didu
kién thuan lgi cho viéc thirc hién cac giai phap nang cao chét lwgng cong tac quan
ly hop ddng bao tri cong trinh dwdng bd Viét Nam trong nhikng giai doan tiép theo.

2. Nghién ctru co’ s& ly thuyét vé quan ly hop déng bao tri céng trinh dwong
bo
2.1. Ly luan chung vé quan ly hop déng béo tri céng trinh duong bd
Quan ly hop dong bao gom tat ca cac giai doan va hoat dong huéng toi muc tiéu
chung 1a dam bao két qua dy kién cta hop dong, dam bao tat ca cac bén thic hién
day du nghia vy hgp dong sau khi trao hgp dong cling nhw trong giai doan quan ly
va thuc hién hop ddng, nghiém thu thanh quyét toan va thanh ly hop déng da ky két.
Quan Iy hop dbng bao tri cong trinh duo*ng bd la viéc huy dong téi da cac bién
phap, ngudn lwc dé tt ca cac didu khoan clia hop dong da ky két glua cac chii thé
tham gia dugc thwe hién thuan loi va két thic vai két quéd mong mudn.

C6 thé hiéu, Quan Iy hop ddng bao tri cong trinh dwéng bo la tdng hop cac hoat
dong lien quan dén thé& ché va théng tin do cac chi quan ly khai thac cong trinh
dudng bo tién hanh nhdm hd tro thwe thi cac thda thuan da ky két, dam bao sw
thanh céng ctia hgp ddng.[3]

Quan ly hop déng bdo tri cong trinh dwong bd dwgc xem la cong viéc quan trong
gilp mang lai nhiéu lgi ich cho cac bén tham gia ky két ho’p ddng, bao gbm: Tuan
tha phap luat; Chua d4u tw va nha thau dap (ng cac yéu ciu; Gia tri va hiéu qua cla
nguon von bao tri; Kiém soat ri ro khi thwc hién hop dong, Coéng khai, minh bach
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trong thwe hién hop ddng; Loi ich dbi véi kinh té, xa hoi va
méi tredng; Dam bao uy tin cac bén tham gia hop déng:;
Pam bao cong tac nghiém thu, thanh toan va giadi ngan kip
thoi.

2.2. C4c nhén tb anh huéng dén quan ly hop déng bao tri
céng trinh dwong bd

Céng tac quan ly hop ddng béo tri cong trinh dwéerng bod
chiu anh hwéng cta nhiéu nhan t6 khac nhau, trong dé cé
ba nhan t6 chinh dwoc trinh bay va phan tich trong cac noi
dung sau day:

2.2.1. Co ché, chinh sach phap luat ctia Nha nwéc

Cong tac quan ly hop ddng néi chung va quan ly hop
ddng bao tri cong trinh dwéng bd chiu sw tac dong va anh
hwéng rat16n ctia co ché, chinh sach phap luat do Nha nwéc
ban hanh. Khi cac co ché, chinh sach phu hop, cac van ban
quy pham clia Nha nuéc dwoc ban hanh day dd, ddng bd va
kip thoi thi cong tac quan ly hop ddng sé hiéu qua va dam
bao chat lwong va nguwoc lai.

Cac van ban phap ly ctia Nha nwée quy dinh rd rang va
day da vé& noi dung sé giup didu chinh hanh vi va y thirc cua
cac chi thé tham gia hop ddng bao tri céng trinh dwéeng bo,
nghiém chinh chap hanh quy dinh clta phap luat vé quyén
va nghia vu cuia tirng bén, han ché tinh trang dun day trach
nhiém ciing nhw nhitng tranh chap cé thé xay ra trong qua
trinh thuc hién hop dong.

Trong thoi gian qua, Nha nwéc ban hanh cac quyét dinh,
chi thi mang tinh hanh chinh va b4t budc thuc thi gdm: Kiém
soat chat lwong va tién do thwe hién hop ddng; dam bao
an toan lao déng khi thwe hién hop déng, ting cwéng quan
ly hop déng, kiém soat chi phi bao tri, chéng lang phi, that
thoat vén; giai quyét viéc nghiém thu - tam (ng — thanh toan
— quyét toan hop ddng.... nhdm muc dich diéu chinh cac
hoat déng quan ly hop ddng béo tri cong trinh dwéng bd,
bao gém:

Luat D4u thau sb 43/2013/QH13 ngay 26 thang 11 nam
2013.

Nghi dinh s6 06/2021/ND-CP ngay 26/01/2021 ctia Chinh
phad quy dinh chi tiét mot sé ndi dung vé quan ly chéat lwong,
thi cdng xay dwng va bdo tri CTXD .

Chi i t v
nhi thiu dap

Nghi dinh  33/2019/ND-CP
ngay 23/4/2019 ctia Chinh phi
quy dinh viéc quan ly, st dung va
khai thac tai san két ciu ha tang
giao thong dwong bo.

Nghi dinh 63/2014/ND-CP
ngay 26/6/2014 ctia Chinh ph
hwéng dan Luat DAu thau vé lya
chon nha thau.

Nghi dinh sb 50/2021/ND-CP
ngay 01/4/2021 cta Chinh pha
stra ddi, bd sung mot sbé didu
ctia Nghi dinh s 37/2015/ND-CP
ngay 22/4/2015 cta Chinh pha
quy dinh chi tiét v& hop déng xay
dwng.

Nghi dinh sb 37/2015/ND-CP
ngay 22 thang 4 nam 2015 cla
Chinh pht quy dinh chi tiét v& hop
ddng xay dung.

Nghi dinh  25/2020/ND-CP
ngay 28/02/2020 cda Chinh phu
hwéng dan Luat DAu thiu vé lva
chon nha dau tw.

Thong tw 31/2014/TT-BGTVT ngay 05/08/2014 cia Bo
Giao thdng van tai hwéng dan diu thau, dat hang san xuét
va cung &ng san phdm, dich vu céng ich quan ly, bao tri
cong trinh dwong bo.

Théng tw sb 10/2015/TT-BKHDT ngay 26/10/2015 cla
Bod K& hoach va Pau tv quy dinh chi tiét v& ké hoach Iya
chon nha thau.

Thong tw 50/2015/TT-BGTVT ngay 23/09/2015 clia B6
Giao théng van tai huéng dan thuc hién mét sé diéu cla
Nghi dinh s6 11/2010/ND-CP vé quan ly va bao vé két ciu
ha tang giao théng dwdng bod

Thong tw 38/2017/TT-BGTVT ngay 01/11/2017 cta Bo
Giao thdng van tai stra ddi, bd sung mét sé didu clia Thong
tw s6 31/2014/TT-BGTVT ngay 08/5/2014

Thong tw 37/2018/TT-BGTVT ngay 07/06/2018 cla Bo
Giao théng van tai quy dinh v& quan ly, khai thac va bao tri
cbng trinh dwdng bé.

Van ban hop nhéat s 02/VBHN-BXD ngay 17/05/2021
ctia Bo Xay dwng: Nghj dinh quy dinh chi tiét v& hop déng
xay ding

Va mét sb van ban phap luat khac

2.2.2. Cha quan ly khai thac cong trinh dwdng bd

Hop ddng bao tri cong trinh dwéng bo 14 hop ddng dan
sw cung cap dich vu duy tri chat lwong cong trinh dwérng bo,
trong dé cha quan ly khai thac cong trinh dwdng bé la mot
cht th& quan trong trong giao két hop ddng bao tri va 13 nhan
t& c6 anh hwéng 16n dén két qua quan ly hop dong.

Chu quan ly khai thac coéng trinh dwong bd la ngudi s&
hru vén hodc duwoc nha nwéc giao s& hiru vén dé& quan ly
khai thac céng trinh duwdng bo va la mét trong hai chi thé
trwc tiép tham gia trong quan hé hop ddng. Chu quan ly khai
thac cong trinh dwdng bd phai ddm bao nang lwc chuyén
mén, kinh nghiém va kién thirc vé dau tw bao tri cong trinh
duwdng bd, ddi héi phai ndm chac cac quy dinh vé& cong tac
quan ly hop ddng bao tri cong trinh dwdng bd, cé y thirc
chap hanh phap luat, quan ly hop déng chat ché nhadm dam
bao chét lwong, thoi gian va chi phi géi thau béo tri, han ché
that thoat lang phi ngudn kinh phi bao tri.

SO 49 - 2023 83

y
Canid try v higu
QUi CLia nguon

1 wiém bao tri

Eorgm soat ra ro kh
thyre hign hop dong

&


http://www.tracuuphapluat.info/2015/03/nghi-dinh-63-2014-huong-dan-lua-chon-nha-thau.html
http://www.tracuuphapluat.info/2015/03/nghi-dinh-63-2014-huong-dan-lua-chon-nha-thau.html
http://www.tracuuphapluat.info/2015/03/nghi-dinh-63-2014-huong-dan-lua-chon-nha-thau.html
http://www.tracuuphapluat.info/2015/03/nghi-dinh-63-2014-huong-dan-lua-chon-nha-thau.html
https://www.tracuuphapluat.info/2020/02/nghi-dinh-25-2020-huong-dan-luat-dau-thau-ve-lua-chon-nha-dau-tu.html
https://www.tracuuphapluat.info/2020/02/nghi-dinh-25-2020-huong-dan-luat-dau-thau-ve-lua-chon-nha-dau-tu.html
https://www.tracuuphapluat.info/2020/02/nghi-dinh-25-2020-huong-dan-luat-dau-thau-ve-lua-chon-nha-dau-tu.html
https://www.tracuuphapluat.info/2020/02/nghi-dinh-25-2020-huong-dan-luat-dau-thau-ve-lua-chon-nha-dau-tu.html

b

-

KHOA HOC & CONG NGHE

Exinh gia tinh hop &

.

Exdindy i ] ndng e, Kinh nghidm

|

Banh gia v& k§ thudd

!

Sanh g v B chink

}

Thdang b ket qua va thoremg thdso ky kit
herp Ghng

Bén canh yéu cau vé& nang lwc chuyén mén, trang thiét b
clia chd quan ly khai thac cong trinh dwdng bd cd dong gop
mot phan quan trong vao sw thanh céng cla hop ddng. Khi
dwoc trang bj day dd vé co s& vat chét, trang thiét bi can thiét
phuc vu cho cdng viéc sé dem lai hiéu qua cao trong cong
tacquanly ....

Trong quan ly hop ddng bao tri céng trinh dwéng bd, chi
quan ly khai thac cong trinh dworng bd co trach nhiém thywe
hién cac ndi dung quan ly theo quy dinh cla Nha nwéc trén
co s& thwe hién day da cac chire ndng quan ly nhw (i) Lap
ké hoach quan ly hop déng; (i) Td chirc thwe hién ké& hoach
quan ly theo tirng hop ddng cu thé; (iii) Kiém tra giam sat
theo s&i qua trinh thuwc hién ké hoach quan Iy hop déng; (iv)
Diéu chinh kip thoi ké hoach quan ly hop déng trong nhirng
truéng hop can thiét theo quy dinh cla phap luat [3].

2.2.3. Nha thau bo tri

Yéu tb tién quyét va quan trong sd mot dén két qua va
chét lwong quan ly hop déng bao tri cong trinh dwong bod
chinh la ndng lwc cha nha thau bao tri. Cac nha thau béo
tri co tinh chuyén nghiép cao, kha nang, kinh nghiém, trinh
do6 va pham chét dao dirc doi ngil can bd, trang thiét bi may
mac, kha nang tai chinh, sb lwgng va tay nghé cia doéi ngi
coéng nhan... sé hoan thanh tét, d& dang dap &ng va thuc
hién day da cac diéu khoan da ky két trong hop ddng [3].
2.3. Mot s6 ndi dung chinh ctia quén ly hop déng béo tri
cbng trinh duong bd

Muén thwe hién céng tac quan Iy hop ddng bao tri cong
trinh dwéng bd dat hiéu qua cao nhéat can phai hiéu ndi dung
clia qua trinh quan Iy hop ddng. Theo quy dinh chung cla
chinh sach phap luat hién hanh, cac céng viéc cla qua trinh
quan ly hop ddng bao tri céng trinh dwérng bd c6 thé bao
gdm: (i) Quan ly hop ddng trong qué trinh dau thau lva chon
nha thdu bao tri; (i) Thwong thdo cac diéu khoan cta hop
ddng va ky két hop déng; (iii)Quan Iy quéa trinh thwc hién
hop ddng (quan ly chat lwong, khéi lugng va gia, tién do
thwe hién, an toan lao dong, bdo vé mai trwdng, didu chinh
hop ddng....), (iv)Cong tac nghiém thu va thanh ly hgp déng.
Chét lwong quan ly hop ddng bado tri cong trinh dwérng bod
dwoc danh gia la dat yéu cau khi cac noi dung nay dwoc thwe
hién tét va phu hop voi cac quy dinh hién hanh.

il

2.3.1. Quan ly hop déng
trong qua trinh dau thau lwa
chon nha thau bao tri

Coéng tac dau thau lwa
chon nha thiu bao tri thuc
hién hop déng bao tri cong
trinh dwdng bd chinh 1a qua
trinh chuén bj hd so moi thau
va td chirc dau thau. DAau
thau bao tri céng trinh dwéng
bd la qua trinh lwa chon nha
thau bao tri & ky két va thuc
hién hop ddng cung cép dich
vu bdo tri d& ky két va thuc
hién hop ddng trén co s&
bdo dam canh tranh, cong
b&ng, minh bach va hiéu qua
kinh té. Nham dam bao chét
lwong quan ly hop ddng bao
tri céng trinh dwérng b, can
thwc hién tét mot cong viéc
gitr vai trd rat quan trong do
la quan Iy qué trinh d4u thau.
Cu thé, cong tac quan ly hop
ddng trong qua trinh d4u thau
bdo tri cong trinh dwdng bd dwoc thye hién theo hinh 2.

2.3.2. Thwong thao cac didu khodn cla hop ddng va ky
két hop ddng bao tri cdng trinh dwdng bod

Cong tac thwong thao cac diéu khoan clia hop ddng va
ky két hgp ddng chinh 1a néi dung co ban, quan trong cla
quan ly trong giai doan chuan bi hop ddng béo tri céng trinh
dwong bd. Muc dich chinh cta qua trinh thwong thdo hgp
ddng la gitp cac bén tham gia thwc hién chi tiét, cu thé hoa
cac thda thuan, cac yéu cau quan trong vé& chat lwgng, khéi
lwong, tién do thuc hién...trong hop ddng trén co s& nhitng
yéu cau ctia hd so moi thau.

Nha thAu xép hang th nhat dwgc moi dén thuong thao
hop dbng. Trwong hop nha thdu dwoc moi dén thuong
thdo hop ddng nhung khéng dén thwong thdo hoac tur
chéi thwong thdo hop ddng thi nha thdu sé khéng dwoc
nhan lai bao ddm dy thau. Viéc thwong thdo hop déng
phai dwa trén co sé: (i) B4o céo danh gia hd so dy thau;
(i) H6 so dw thau va céc tai lieu 1am ré hd so dw thau (néu
c6) clia nha thau; (i) Hb so moi thiu. Ngoai cac ndi dung
thwong thao vé khéi lwgng, gia tri hop ddng, nhan sw, tién d6
thwe hién hop ddng, cac bén tham gia ky két hop ddng can
chu trong dén viéc thuwong thdo cac ndi dung thuwong théo
v& nhirng van d& nhuw: phat sinh, rdi ro, bdo hanh va ché tai
manh trong thuwéng, phat hop déng...

Qué trinh thuong thdo va ky két hop ddng la giai doan
sau clia qua trinh d4u thau va la budc dau tién ctia qué trinh
quan ly thwe hién hop ddng bao tri cong trinh dwéng bd. Qua
trinh dam phan, thwong thao tét sé cung cap cho cac chu thé
tham gia giao két hop ddng médt ban hop ddng bao tri cong
trinh dwdng bd chét ché vé& quyén va nghia vu cda tirng bén.

2.3.3. Xay dwng chién lwgc quan ly hop ddng bao tri cong
trinh dwong bd

Chién lwgc quén ly hop ddng la bién phap quan trong
d& da&m bao hiéu qua quan ly két qua thuc hién cla nha
thau bao tri mét cach phu hep trong qua trinh thuc hién hop
ddng, bao gbm: (i) Piéu chinh cac ngudn luc lién quan can
thiét dé tién hanh cac hoat ddng quan ly hop déng va quan ly
ké hoach quan Iy rdi ro; (i) Xac dinh cac chi sb danh gia két
qua thuc hién chinh can duoc theo ddi trong qua trinh thuc

Eanh gia onling

Erdnh gid online

Bidnh gia offline

Biédnh gid offline

84 TAP CHi KHOA HOC KIEN TRUC & XAY DUNG



hién hop ddng; (iii) Xac dinh cach thire Cha quan ly khai thac
cong trinh dwdng bd va nha thau bao tri sé lién lac trong qua
trinh thuwc hién hop ddng (cac cudc hop, giam sat va bao cao
két qua thuc hién, ....).

2.3.4. Quan ly qua trinh thuc hién hop ddng bao tri cong
trinh dwong bd

V& quan ly chét lwgng bao tri theo hop ddng: Cha quan
ly khai thac cdng trinh dwdng b6 thwe hién viéc quan ly chét
lwong théng qua td chivc cac cudc hop danh gia; cong tac
giam sat, quan ly chat lwong clia cac cong tac bao tri theo
hop ddng da ky két. Chl quan ly khai thac cong trinh dwéng
bd c6 trach nhiém t& chirc quan ly chat lwong phu hop véi
quy md, dic diém va ngudn vén cla tirng hop ddng bao
tri cdng trinh dwong bd theo quy dinh. Trwdc khi thwe hién
thanh — quyét toan hop ddng, phai ky xac nhan vao bién ban
nghiém thu cong viéc bao tri theo hop ddng dat didu kién vé
chét lwgng do nha thau bao tri thwc hién.

V& quan ly khdi lvgng va gid hop ddng: Quan ly khéi
lwgng hop ddng bao tri 1a viéc quan ly thuc hién theo khéi
lwgng da ky két trong hop ddng va quan ly khdi lwong phat
sinh (néu c6). Khéi lwong da dwoc ky két trong hop ddng,
dwoc xac nhan gita cac chi thé tham gia thwc hién hop
ddng 1a co s& cho cong tac nghiém thu, thanh toan hop
ddng. Néu c6 khdi lwgng phat sinh thi cac bén tham gia hop
ddng phai xem xét d& xt ly, phai dwoc chap thuan va phé
duyét d& 1am can ct thanh toan, quyét toan hop ddng.

V& quan ly tién d6 thwc hién hop ddng: Chi quan ly khai
thac céng trinh duwdng bo quan ly tién do thwe hién hop ddng

Chudin bj bo so med than |, o i
Béu thin lwa chon nha thin Theee linfm
Iy thae hop dong L Feee B

- Theee angn

| Thwong thao hop dong .
SRR - : These lndm

ki ket hop dong |_l

‘T g | Thure b

[hope bign byp démg 27770
Thew dii va Tirwe fuén

dici chinh hon dong "

Chi quan I khiai thae CTDE
Va Nl il bdao T

e Figer
¥

| Nehicm thy vi thanh toan

: - * - T hwin '
Oavet todan hop dong | ;

Theer lidn

Thanh I¥ ko done

. Chd quan I¥ khai thic CTDB

| Chi quan Iv khai thic CTDE
Chi quan IV Khai thic CITDB
0 e (i v e :
_va Nhi thim bao (i

Chi guin K khal ihic CTHE
Vi Nhd i ki rd

Chi quan I khai thic CTDE
. Ya Nl ihaw bae i

© Clvi quan Iy khai thic CTDE |
i Nha T o

© Chi quan Iy khai thac CTHE

' __¥a Nha thau bao tri

bao tri céng trinh dwdng bo vé mat thoi gian theo hop déng
da ky két trong hop ddng. Nha thau bao tri c6 trach nhiém
xay dwng tién do thwc hién géi thdu moét cach chi tiét, phu
hop véi tdng tién do da dwoc phé duyét, ndp cho chd quan
ly khai thac cong trinh dwérng bd dé quan ly tién do va didu
chinh tién dd kip thoi néu thoi gian thwe hién hop déng bi
kéo dai.

V& quan ly an toan lao déng, bdo vé mdi trwéng, phong
chéng chay nd: Chl quan ly khai thac cong trinh dwéng bd
yéu cau Nha thau lap bién phap an toan lao déng, béo vé
mai trwéng, phong chdng chay nd theo hop ddng. Hai bén
c6 trach nhiém thudng xuyén kiém tra giam sat cong tac an
toan lao ddng. Khi phat hién cé vi pham vé an toan lao déng
thi thwee hién xtr ly theo quy dinh ctia phap luét.

V& quan ly diéu chinh hop ddng va cac ndi dung khac:
Quan ly diéu chinh hop déng bao gém viéc quan ly didu
chinh gia, khéi lwong céng viéc, didu chinh tién d6 thwe hién
hop déng; cac thay dbi v& pham vi cong viéc; sy kién khong
lwéng trwde; gidi quyét yéu cau thanh toan thém hodc gia
han thoi gian thywc hién phat sinh tv hop déng va cac ndi
dung khac (néu cé) ma cac bén da théa thuan trong hop
ddng. Bdng thei, quan 1y rdi ro, khiéu nai va giai quyét tranh
chap hop ddng dugc thuc hién theo quy dinh trach nhiém
cu thé& clia méi bén vé viéc quan ly rdi ro, xt ly rdi ro, trach
nhiém khac phuc hau qua; v& sai pham, khiéu nai va tranh
chap hop dbng da duoc thda thuan va théng nhét trong hop
ddng da ky két.

Ngoai ra, trong qué trinh thuc hién hop déng, cé nhiéu
yéu t6 khach quan hodc chl quan cé thé phat sinh dan téi
viéc bén déi tac khong thuc
hién hop ddng hoc thwe hién
khong dung so v&i nhirng gi
da cam két. Do d6, cac chu
thé tham gia hgp déng can
phai tién hanh giam sat thuc
hién hop déng dé ndm béat
tinh hinh, kip th&i xt ly khi cé
phat sinh; tranh xay ra tranh
chép gitra cac bén, gay thiét
hai v& kinh t&, anh hwédng t&i
sw hop tac gilra cac bén.

2.3.5. Cong tac nghiém
thu va thanh ly hop ddng

Coéng tac nghiém thu
va thanh ly hop déng gébm
viec xac dinh sd lwong,
chét lwong san phdm hoan
. thanh; xac dinh gia tri quyét
| toan, cong ng; hoan trd dam
bado thwc hién hop ddng khi
chuyén sang giai doan bao
hanh; quan ly bdo hanh;
thanh ly hop déng. Quan ly,
theo dai va giai quyét kip thoi
cac khodn thanh toadn cho
; nha thau dwa trén hoa don
va/hodc yéu ciu thanh toan.
Tuan tha theo céc diéu khoan
hop déng, thwc hién thanh
toan kip thdi theo yéu cau
trong hop ddng va giam sat
! thuc té cac khodn thanh toan
theo ké& hoach.
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Tai Viét Nam hién nay, viéc
thiét 1ap mot quy trinh d& quan
ly hop ddng bao tri céng trinh
dwdng bd phu hop véi tieng loai
hop ddng bao tri 1a chwa bat budc
va chwa cé van ban phap luat
quy dinh cu thé. Can ctv vao viéc

Diu thiu -—--Jl Hygp déng bio i PBC

nghién clru cac van ban phap
ly hién hanh, tac gia xay dwng
quy trinh dién hinh quan ly hop
ddng bao tri cdng trinh dwéorng bo
truyén théng, twong déi day du
vé mat quan ly theo chc nang
: ¢ dwogc phan cong theo hinh 3.
] i Déi v&i cdng tac quan ly hop
Lip ké hogch ddng bao tri PBC, c6 thé tham
Tinh todn khdo quy trinh dang thwc hién
mot sb qudc gia trén thé gidi. Cu
thé, quy trinh dién hinh lap ké
S, hoach quéan ly hop ddng bao tri

—

Kiém sodt. quin
I¥ hgp ding

¢ Bao . Lip Li.-huu.-l.'h ]
¢ e ¥ ‘I thure hién -+ i
e
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2.4 Quy trinh quén ly hop déng béo tri cong trinh duong bd

Hién nay, co ba loai hop ddng bao tri céng trinh dwdng
bd, bao gdm: (i) Hop ddng bao tri truyén théng véi don gia
cho cac hang muc codng viéc va cac khoan thanh toan dwa
trén khédi lwgng cac hang muc clia cdng trinh da hoan thanh
(d6 13 cach truyén théng clia khoan bao tri dwéng bo); (ii)
Hop dbng bao tri dwong bd dwa trén két qua thuc hién
(PBC) v&i cac mre hiéu suat duwgc xac dinh cho tirng tai san
dwdng bd hodc dich vu dwgc cung cp theo hop déng, véi
cac khoan thanh toan cb dinh néu mirc hiéu suét la dap Gng,
hodc gidm thanh toan do khdng tuan tha hop ddng; (iii) Hop
ddng PBC hén hop hodc lai ¢ chiva cac phan t&r clia ca hai
loai hgp ddng néu trén [4].

Trong d6, hgp ddng bao tri PBC thudng mang lai két qua
kha quan va nhiéu québc gia khi ap dung loai hop ddng nay
da tiét kiém chi phi bao tri cho céng tac bao tri so v&i cac
hop ddng bao tri truyén théng. Cac hop ddng bao tri PBC
khac biét dang ké so v&i cac hop ddng bao tri truyén théng;
cac khoan thanh toan cho quan ly va bao tri tai san dwdng
bd dwoc lién két rd rang véi nha thau thanh céng dap tng
ho&c vuot qua mot sb chi sd hoat dong tbi thiéu dwoc xac
dinh r6 rang [6].

Ddi v&i cac hop ddng bao tri theo truyén thdng, cac quy
trinh bao tri chi yéu lién quan dén viéc kiém ké, danh gia
didu kién, 1ap k& hoach, mé ta cong viéc, dau thau, ky hop
ddng va thuc hién cong viéc bao tri. Cha quan ly khai thac
cong trinh dwéong bod thwe hién tat ca cac nhiém vu va chia
nhé cac quy trinh. Cac nha thau bao tri chi chiu trach nhiém
vé& viéc thuc hién cong viéc bao tri trén co s& cac thong sb k§
thuat. Chu quan ly khai thac céng trinh dwong bo hodc mot
bén thr ba doc lap giam sat cong viéc [5].

. ' dong bao tri

Mit . PBC duoc thyc hign nhw hinh 4.

3. Két luan

Bai bao da phan tich co s& ly
thuyét va nhirng néi dung quan
trong vé& quan ly hop ddng bao tri
cong trinh dwong bo, dé hiéu ré
cac nhan té anh hwéng dén hiéu
qua va chét lwong cla cong tac
quan ly hop ddng bao tri. Céng
tac quan ly hop déng hiéu qua,
chét lwong sé gop phan: (i) Téng
tinh hiéu qua; (ii) Han ché rai ro
va (i) Mang lai gia tri cia ngudn vén bao tri; (iv) Nha thau
dap ng yéu ciu cuta dw an,; (v) Tuan tha day du cac quy
dinh phap luat hién hanh. Do do6, viéc nghién ctru quan ly
hop dbng bao tri cong trinh dwdng bd sé gép phan xay dwng
chién lvgc quan Iy hop ddng phi hop, nhdm tao didu kién
cho céc chi thé tham gia hop ddng nang cao hiéu qua, chat
lwong trién khai va thwe hién hop ddng./.

. Thire hién hop
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Métsovandévédauthau ,
théng qua hé théng mang dau thau quéc gia

Some issues of bidding through the national bidding network system

Tom tat

Trong cuéc cach mang céng nghiép 4.0, véi nén
tang tu dong héa, so héa, tan dung di liéu tic
thoi dé tang nang suat, cai thién quy trinh, thic
day tang truéng kinh té va giam khoang cach dia
ly. Hé théng cong nghiép 4.0 dang tién tdi thay
d@i nhiing hinh thitc kinh doanh, trao di truyén
théng. Déi vai xay dung, linh vuc dau thau ciing
dang dan thay d6i hinh thiic dau thau truyén
théng bang hinh thirc dau thau qua mang, nham
khuyén khich ting dung cong nghé thong tintrong
cong tac ddu thau gop phan thiic ddy su phat trién
nganh xay dung ciing nhu nén kinh té trong nudc,
gidm thiéu dugc that thoat von, tiét kiém cho

nha nuéc. Bai bao dua ra nhiing lgi thé khi thuc
hién ap dung dau thau qua mang va dé xuat bién
phapnang cao hiéu qua céng tac dau thau qua
mang trong giai doan hién nay.

Tir khéa: Ddu thau, ddu thau qua mang

Abstract

In the industrial revolution 4.0, with the automation,
digitization platform, leverage instant data to increase
productivity, improve processes, promote economic
growth and reduce geographical distance. Industry 4.0 is
moving towards changing traditional forms of business
and exchange. For construction, the bidding field is

also gradually changing the traditional form of bidding
with the form of online bidding, in order to encourage
the application of information technology in bidding,
contributing to promoting the development of the
industry construction as well as the domestic economy,
minimizing capital loss and saving for the state. The
paper presents the advantages of applying online
bidding and proposes measures to improve the efficiency
of online bidding in the current period.

Key words: Bidding, online bidding
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1. Dat van dé

D4u thau 1a qua trinh lwa chon nha thau dé ky két va thuc hién hop déng
cung cép dich vu tw van, dich vu phi tw vAn, mua sdm hang héa, xay 1&p; lva
chon nha d&u tw dé& ky két va thwe hién hop déng dy an dau tw theo hinh
thire déi tac cong tw, dw an dau tw c6 st dung dat trén co s& bdo ddm canh
tranh, cong béng, minh bach va hiéu qua kinh té. [1]

Trong sw phat trién clia kinh té thi trwong, phwong phap dau thiu truyén
théng ngay cang béc 16 nhitng han ché nhw: chi phi thuc hién cao, sw khong
minh bach, lach luat, sy can thiép truc tiép hodc gian tiép vao két qua dau
thau. D& giam thidu cac yéu diém trén, thwc hién dau thau théng qua hé
thédng mang d4u thau quéc gia 1a phwong phap tdi wu nhat d& ap dung hién
nay.

Hoat déng dau thau thuc hién thong qua hé théng mang dau thau quéc
gia khong chi tiét kiém chi phi, rit ngén thdi gian lwa chon nha thau, con
dam bao dugc nguyén tac trong d4u thau do 1a tinh céng khai, cong béng va
minh bach vé& cac théng tin trong d4u thiu. Bén canh d6, trong bdi canh dai
dich Covid19, hé théng mang d4u thau qudc gia d& phat huy dwoc loi thé, st
ménh to I&n cla dau thu qua mang, dé 1a nha thiu khong phai dén tryc tiép
mua hd so moi thdu, nép hé so du thdu hay tham du mé thau,...gidp han
ché s tiép xuc, gidn cach xa hoi.

2. Pham vi ap dung

D4u thau qua mang 1a bat budc cong khai hd so mdi thau (HSMT), hd so
yéu cau (HSYC) trén Hé thdng mang dau thau quéc gia du géi thau khéng ap
dung lwa chon nha thau qua mang.

L6 trinh trong n&m 2021, t& chtc lwa chon nha thdu qua mang dbi véi
toan bd (100%) cac goi thau ap dung hinh thirc d4u thau réng rai, chao hang
canh tranh thudc linh viee hang héa, dich vu phi tw van, dich vu tw van cd
gia géi thau khong qua 10 ty ddng va thudc linh vuc xay 1&p c6 gia géi thau
khong qué 20 ty déng. [2]

Giai doan tlr nd3m 2022 -2025, t6 chirc lwa chon nha thu qua mang téi
thidu 70% céac géi thau thudc pham vi diéu chinh ctia Luat d4u thau; té chire
Iwa chon nha thdu qua mang toan bo (100%) géi thau str dung vén nha nwéc;
td chirc lwa chon nha thu qua mang toan bd (100%) goi thAu mua sdm tap
trung. [2]

3. Tinh hinh dau thau qua mang trong giai doan hién nay

Hoat ddng d4u thu qua mang dwoc Chinh pha thwe hién thi diém tir ndm
2009 nhwng tr ndm 2016 dén nay viéc trién khai méi bat dau dwoc ap dung
theo quy dinh. Két qua théng ké tir Hé théng mang d4u thau quéc gia, ndm
2020 ca nwéc co gan 90.000 goi thau ap dung dau thdu qua mangvéi tdng
gia tri 227.242 ty déng, dat ty 1& 86,2% téng sb6 lwong va 53,7% tbng gi tri goi
thdu dau thau rong rai, chao hang canh tranh. V& co ban ndm 2020 t6 chirc
Iwa chon nha thau qua mang bwéc dau da dat dwoc két qua theo 16 trinh.

Uu didm dé& nhan thdy clia dau thdu qua mang 13 tiét kiém thoi gian, chi
phi, gidm nhan Iyc mua va phat hanh HSMT, HSYC. Viéc mua ho so, ké khai
théng tin va hoan thién gidy to véi khéi lwong 1én déu cé thé thwe hién thong
qua Hé thédng mang d4u thdu quéc gia. Cac théng tin goéi thu dwoc bén moi
thau dang tai trén hé thdng nén dé theo déi, Chi dau tw cling dé& dang quan ly
théng tin nha thau, bado d&m bi mat théng tin d4u thau nham loai bé tinh trang
théng thau.Bén canh do, cac nha thdu khéng bi can tré vé dia ly khi tham
gia cac goi thau trén ca nwéc, khong tiép xdc trwc tiép cha dau tw, théng tin
nha thau tham gia dén trwdc thoi didm mé thiu dwoc gitk bi mat, khong bén
nao, k& ca bén m&i thau hay nha quan tri hé théng cé thé truy cap hay ro rira
ngoai. Tir do, tao mdi trwérng canh tranh binh d&ng, minh bach cho tat ca cac
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nha thau, tiét kiem thoi gian, chi phi, giam thiéu thd tuc hanh
chinh... gép phan nang cao hiéu qua céng tac d4u thau.

Hé théng mang d4u thau qudc gia gibng nhuy mot san
thwong mai dién t& trung gian gitp két ndi cac doanh nghiép
v&i chi dau tw cda cac dw an, dac biét 1a cac dw an mua
s&m cong. Cac dy an nay sé dwoc moi thiu canh tranh trén
hé théng va cac nha thau chi can déng ky la tiép can dwoc
véi thong tin dy an, co hodi d4u thau va tham dy thau nhanh
chong, tién lgi.

Nha thau sau khi thyc hién thanh cong dang ky, ké khai
thong tin v& nang lwc, kinh nghiém theo yéu ciu trén hé
théng mang dau thau quéc gia, tién hanh thwe hién cac bwéc
dé tim kiém va thuwe hién cong tac d4u thau qua mang. Viéc
lam rd HSMT, rat thau va 1am rd hd so dy thau (HSDT) ciing
thwe hién trén Hé thdng mang d4u thau.

Hién nay, hé théng mang d4u thau qudc gia da nang cap
dung lwong tép tin (file) dinh kém trong HSMT, HSDT Ién t6i
da 300MB, gitp cho cac nha thau va bén moi thau thuan loi
hon trong viéc tham gia d4u thau va danh gia, lwa chon nha
thau. Trung tam hé théng mang dau thau cling xay dwng va
dang tai cac video, tai liéu hwéng dan cho bén mai thiu, nha
thau, cac bén lién quan trén hé thébng mang dau thau qubc
gia.

Tuy nhién, dbi v&i mét sé dia phwong viéc trién khai d4u
thau qua mang van con mét sé han ché:

a) Nang luc cua chu dau tw va tw vén dau thau

Nang lwc ctia nhiéu cha dau tw chwa dap (rng dwoc yéu
cau trong d4u thau: can bod lam cong tac d4u thiu van con
han ché v& nang luc, trinh dd chuyén mén chwa phil hop voi
g6i thau va han ché vé ngoai ng khi thwc hién cac géi thau
quéc té, goi thau thude dw an st dung ngudn vén ODA. Sé
lwong can bd chuyén sau vé dau thau con thiéu hodc kiém
nhiém thém nhirng cong viéc khac lam anh hwéng dén chét
lwong va tién d6 cia cong tac dau thau.

Tw van d4u thiu gitp bén mai thau xay dwng HSMT, gitip
chd dau tw thAm dinh, danh gia ndng lwc ctia cac nha thau.
Tuy nhién, trinh d6 cédng nghé théng tin ctia nha thau chuwa
dap (rng dwoc nhivng yéu cau vé dau thdu qua mang, ciing

nhw hiéu biét dwoc tAm quan trong va lgi ich mang lai tir d4u
thau qua mang.
b) Co s& di¥ lidu bén moi thdu

Viéc lap HSMT, hd so yéu cau dbi véi goi thau ap dung
d4u thidu qua mang (E-HSMT) phai cén ctr vao quy md, tinh
chét cla tirng géi thau cu thé dé dwa ra cac yéu cau phi hop
trén co s& bao dadm nguyén tac canh tranh, cong bang, minh
bach va hiéu qua kinh té. Béi v&i cong tac lwa chon nha thau,
trong qua trinh déng tai théng bao moi thdu, théng bao moi
chao hang, bén mai thau phai dinh kém cac tai liéu: quyét
dinh phé duyét HSMT, HSYC, yéu cau bao gia.

Tuy nhién, bén m&i thau khi dang tai théng tin di liéu
d4u vao chwa thuyc hién ding theo quy dinh v& d4u thau qua
mang. Va&n con tdn tai mot sé bén moi thau dang tai thidu div
liéu nhu: tién lwong moi thau, hd so ban vé k§ thuat,... hodc
néu co thi gan dén thoi diém déng thdu méi dang bé sung,
cai dat mat khau trong cac file HSMT, tinh xac thwc cla tai
liéu dang tai va tai liéu da dwoc phé duyét.

Nhitng kién nghi lam r8 HSMT chwa duogc coi trong.
Nhiéu bén mai thiu déng tai théng tin HSMT sau dé dén han
déng thdu méi dang nhap lai vao hé théng do dé nhirng yéu
cau can lam rd hd so khéng dwoc xtr ly ding han va kip thoi
gay khé khan cho cac nha thau khi lap HSDT.

c) Panh gié hé so dw thau

Hé théng d4u thdu qua mang cé thé dién tlr hda quy trinh
dau thau mét cach nhanh chéng, chinh xac nhwng mot sé
giai doan bat budc phai tién hanh tha céng, dan dén hiéu qua
dau thau dién t& con han ché.

Cu thé:

- Banh gia tinh hop 1&: Hé théng sé tw déng danh gia tw
cach hop 1& trén co s& cam két clia nha thau trong E-HSDT
(14 hd so dw thau dbi véi goi thau &p dung lwa chon nha thau
qua mang). Té chuyén gia s& danh gia tinh hop 1& ctia bao
dam dy thau va thda thuan lién danh theo ban scan dinh
kém. Nha thau dwoc danh gia 1a dat & tat cd cac ndi dung
vé& tinh hop 1& thi dwgc chuyén sang danh gia nang lwc va
kinh nghiém.

- DBanh gia v& nang luc, kinh nghiém: Hé théng tw dong
danh gia cac ndi dung: lich st khéng hoan thanh hop déng,
két qué hoat dong tai chinh, doanh thu binh quan nam,
ngudn lwc tai chinh, kinh nghiém thwe hién hop ddng twong
tw trén co s& théng tin ma nha thau ké khai trong E-HSDT.
T4 chuyén gia danh gia cac ndi dung con lai va nha thau
dwoc danh gia la dat & tit ca cac nodi dung vé néng lwc, kinh
nghiém thi dwgc chuyén sang danh gia vé ky thuat.

- Panh gia vé ky thuat: TS chuyén gia thwc hién viéc
danh gia vé& ky thuat va sau dé nhap két qua danh gia 1én
Hé thdng, khéng phai nhap toan bod cac thong tin danh gia.
N6i dung danh gia vé ky thuat dwoc dinh kém trong bao co
danh gia. Nha thau dat v& ky thuat thi dwoc chuyén sang
danh gia vé tai chinh.

- DBanh gia vé tai chinh: Td chuyén gia thwc hién viéc
danh gia vé tai chinh va sau d6 nhap két qua danh gia lén
Hé thdng, khéng phai nhap toan bod cac thong tin danh gia.
Noi dung danh gia vé tai chinh duoc dinh kém trong bao céo
danh gia.

- Sau khi hoan thanh bao cdo danh gia trén Hé théng, t6
chuyén gia in bao cdo danh gia va ky tén, déng dau (néu cé).
Trén co s& két qua danh gia E-HSDT ciia té chuyén gia, bén
m&i thau trinh chli dau tw phé duyét danh sach xép hang
nha thau. Danh sach xép hang nha thau dwoc phé duyét thi
bén m&i thAu méi nha thau cé danh gia cao nhét vao thwong
thdo hop doéng. [3]
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Nhw vay, du thwe hién danh gia theo online thi mét sb
cobng tac van can c6 sy tham gia danh gia truc tiép cla
t6 chuyén gia, két qua tir hoat dong danh gia 1a tha cong.
Nguyén nhan 1& chwa c6 quy dinh cu th& va cach tinh toan
dién tr, b&i trong hoat dong xay dwng nhirtng E-HSDT c6
ban vé ky thuat, dé xuét tai chinh thi khé dé thwe hién danh
gia online dwoc. P4i véi nha thadu dwoc chon dé tién hanh
thwong thao hop déng thi trong qua trinh thuwong thao bén
m&i thau phai kiém tra, déi chiéu tai liéu nha thau cung cép
v&i cac thong tin ma nha thau da ké khai trong E-HSDT.
Trweng hop sau khi ddi chiéu, bén moi thadu nhan thdy cé
s sai khac co ban gitra cac tai liéu dan dén 1am thay doi két
quéa danh gia E-HSDT thi bén moi thdu yéu cau td chuyén
gia danh gia lai d6i v&i nha thau nay, dan dén mét rat nhiéu
thoi gian lwa chon nha thau.

d) Hé théng céng nghé théng tin

Hé thdng mang théng tin hién nay van con nhiéu han ché:
trang web nhiéu khi bi 16i, khéng &n dinh, viéc tai len HSDT
gdp khé khan vé dung lvong, nha thdu sé phai loai bé mot
s6 ndi dung dan dén hd so khong thé hién dwoc hét nang
Iwc cla nha thau.

Bén canh d6, khong it nha thau lo 14ng vé tinh an toan,
bdo mat théng tin, néu thong tin dw thau bj rd ri trudc thoi
diém mé thau thi cong tac d4u thau qua mang sé khong dam
bao dwoc tinh khach quan va chinh xac.

4. Giai phap day manh hoat déng du thau qua mang

Xuét phat tlr nhitng loi thé va mét sb van d& con han ché
trong cong tac dau thu qua mang, can dua ra cac giai phap
nham thic ddy qua trinh thue hién dau thiu qua mang dwoc
trng dung rdng rai trong linh vwc xay dwng.
a) Hoan thién vé phéap ly

Quan ly nha nwéc déng vai tro rat quan trong trong dau
tw xay dwng, dic biét 1a trong hoat dong dau thau, viéc lya
chon nha thau qua mang la hinh thirc ti wu nham tiét kiém
chi phi va thoi gian. Giai phap dau tién giip ddy manh hoat
déng dau thu qua mang la can hoan thién khung phap ly dé
c6 mot co ché quan ly chat ché, tranh dé& xay ra nhirng sai
s6t khéng can cé. Can ban hanh cac thong tw huwéng dan cu
thé vé& dang tai tai liéu theo quy trinh, c6 quy dinh riéng vé
cong tac thanh tra, kiém tra hoat déng d4u thdu qua mang,

il

Banh gia onling

Erdnh gid online

Bidnh gia offline

Bdnh gid offline

béo céo tir chl dau tw, dwa ra nhirng tinh huéng cé hwéng
dan cu thé dé xtr ly; co nhitng quy dinh nghiém ngét vé xi
phat khi cac nha thau cung cap théng tin khéng trung thuc
trong cac E-HSDT: quy dinh chi tiét vé thu phi lwa chon nha
thau qua mang. Cu thé: trong thong bao mei thau ciing yéu
cau rd nha thau nao trang thau khi dén dam phan thwong
thao hop ddéng can mang theo tai liéu chirng minh (ban sao
va c6 ban chinh dé& di chiéu) nhw: ching chi nang Iwc hoat
doéng clia doanh nghiép; hop ddng lao dong; hop ddng xay
dwng da thwc hién c6 dau giap lai clia chi dAu tw cac nam
gan nhét; chirng chi hanh nghé cla nhan sw ké khai trong
hd so dw thau, hd so ndng luc; héa don gia tri gia tang dbi
véi hoat dong xay dwng; hdé so bao hiém nhan sy doanh
nghiép; hda don gia tri gia ting mua sam trang thiét bi, may
thi cdng da ké khai trong HSDT: xac nhan cla chi dau tw ddi
véi chire danh chi huy trwéng cong trwong trong HSDT;....
Cé yéu ciu cu thé nhw vay cac nha thau méi trung thuc
trong viéc ké khai théng tin nang lwc, kinh nghiém ctia minh
thi khi danh gia nang luc théng qua hé théng méi chinh xac
va khach quan.

Dac thu trong linh vuc xay dwng cé rat nhidu van ban
phap ly lién quan dén nhau, do vay can c6 su thdng nhét,
tranh thay ddi qua nhiéu gay bat cap cho cac bén moi thau
cling nhw bén dy thau. Hé théng van ban quan ly nha nwéc
hién nay vé d4u thau, dau thiu théng qua hé théng mang dau
thau québc gia da cé: Luat dau thdu sb 43/2013/QH13, Nghi
dinh 63/2014/ND-CP, Théng tw 04/2017/TT-BKHDT,Théng
tw 05/2018/TT-BKHDT, Thong tw 11/2019/TT-BKHDT,.... Tuy
nhién, cac quy dinh quan ly nha nwéc can dwoc thay thé,
stra ddi kip thdi nham hoan thién hé théng phap ly vé dau
thau gitp cho viéc trng dung va quan Iy dwgc chat ché, mang
lai hiéu qua cao. Can téi gidn cac tha tuc hanh chinh gitp
téng tinh canh tranh, han ché sw can thiép yéu t6 bén ngoai
vao quyét dinh dau thau.

b) Nang cao chét luvong déi ngii can bod

Con ngwdi 13 cha thé déng vai trd quan trong trong moi
hoat dong. Nang cao hiéu qua d4u thidu qua mang khéng thé
khong ké dén vai trd cta doi ngli can bd trwc tiép tham gia
vao hoat ddng d4u thiu. Can xay dwng ké hoach dao tao,
nang cao chat lwong d6i ngii can bo tham gia cong tac dau
thau: cac didu kién cap chirng chi nghiép vu dau thiu, tang
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cwdng cong tac dao tao chuyén mon ddi véi can bd quan ly
nha nuédc.

Déi v&i cha dau tw, ban quan ly dw 4n cAn nang cao nhan
thire, hidu dwoc vai trd quan trong cla viéc thyc hién dau
thdu qua mang, tranh gay khé dé& cho cac nha thau. Tang
cwdng hoc héi, trao déi chuyén moén nhdm thuc ddy hoat
dong dau thau qua mang gop phan phat trién nang lwc tai
chinh ctia chi d4u tw, tao mai trwéng canh tranh lanh manh
va dat hiéu qua cao.

Doi ngii tw van d4u thdu anh hudéng rat I&n dén chét
lwgng HSMT, danh gia HSDT, thAm dinh cac néi dung trong
d4u thau. Tuy nhién, hién nay chat lwong clia doi ngii tw van
d4u thau van chua dwoc chi trong, anh hwéng rét I6n dén
cong tac dau thau do dwa ra nhitrng yéu cau clia hé so khéng
ré rang, lwa chon nhitng nha thau khéng da néng lwc. Can
dwa ra nhirng yéu cau vé trach nhiém rd rang khi ddi ngii tw
van khong dadm bao dwoc chat lwong tw van d&u thau, tuyén
dung nhi*rng ca nhan c¢é nang lwc, kinh nghiém, am hidu vé
d4u thau qua mang, c6 trach nhiém trong cong viéc. Cé thé
yéu cau cac don vi thdm dinh k& hoach Iwa chon nha thau tiy
chéi tiép nhan, thdm dinh déi v&i cac gdi thau du didu kién
thwe hién dau thdu qua mang ma chid dau tw khong dé xuét.
¢) Hoan thién hé théng déu thdu qua mang

Nang cép tbc d6 dwong truyén div liéu, dung lwong tép
tin tai 1&n dbi v&i hd so ban vé thiét ké, bién phap thi cong ¢
dung lwong kha I&n. Hoan thién vé& cac tinh nang trong dau
thau gitp cho nha thau gidm dwoc thei gian, cong stre va chi
phi khi tham dw thau. Xay dwng kho di¥ liéu vé théng tin cac
nha thau, bén m&i thdu nhu: ndng lwc, kinh nghiém ctia nha
thau, bao 1anh dy thau,... Tl dé xay dwng hé thdng danh gia
mirc d6 uy tin cGa cac nha thdu, bén mai thau.

Nham tao ra méi tru’dng d4u thau chuyen nghiép, minh
bach, viéc trién khai d4u thiu qua mang can cé sy quyét tam
thwe hién cta cac can bd nganh, dia phwong. Tang cuwdng
cdng tac tuyén truyén, phd bién, nang cao nhan thirc cla
can bd tryc tiép tham gia vao dau thau. Trong cac van ban
chi dao, cac co quan quan ly nha nwéc BO, co quan ngang
bd, UBND tinh/thanh phé trwc thudc trung wong, can dwa
d4u thdu qua mang vao ndi dung thwe hién, ddng thdi xem
xét, dwa ra cac co ché khen thwéng cac ca nhan, té chirc
thwe hién nghiém chinh 16 trinh ap dung d4u thidu qua mang
va c6 ché tai phu hop, di manh déi véi cac co quan, don vi
thwe hién khong dam bao theo quy dinh. Cac dia phwong
ban hanh van ban dén déc, yéu cau cac chi dau tw, bén moi
thau nghiém tdc thwe hién ké hoach va 16 trinh d4u thau qua
mang da dwoc duyét.

Thuwc hién sat sao cong tac thanh tra, kiém tra, giam sat
trong d4u thau. Lén ké hoach cu thé, kiém tra trong tam cuta
cac bd, ban nganh, dia phuong. Kiém tra truéc, trong va sau
dAu thau dé kip thdi phat hién, xt ly vi pham, thiéu sét cla
cac bén lién quan, d&c biét 1a nhirng goi thau chi cé mét nha
thau tham dw. Yéu cau cac dia phwong, don vi thue hién bao
cdo hang thang dé tir d6 cé nhirng bién phap kip thoi gilp
day manh hoat dong d4u thau qua mang, rit ngan thoi gian

gidi ngan vén dau tw cong, nang cao tinh minh bach va hiéu
qua st dung vén nha nuwéc.
d) Truyén théng

Truyén thdng & mét trong nhitng cdng cu hivu hiéu gitp
d4y nhanh qua trinh hoan thién dau thau qua mang. Truyén
théng sé tirng buéc gilp thay ddi thdi quen va nhan thirc
clia cac bén lién quan dén dau thau: Co quan quan ly nha
nudc vé dau thdu, chi dau tw, bén moi thdu, nha thau,...
B&i nhirng théi quen st dung phuwong thirc dau thau truyén
théng, ngai tiép can, hoc hdi cai mai, 1am han ché viéc trién
khai (ng dung d4u thdu qua mang trong cac co’ quan nha
nwéc, dia phwong, doanh nghiép. Khinhan thire va hidu ré
dwoc loi ich clia viéc thuc hién dau thu qua mang sé tao ra
méi trwdng thuén lgi cho (rng dung mua sam dién ter.

Thwdng xuyén mé 1&p dao tao hwéng dan quy trinh thuc
hién d&u thau qua hé théng mang d4u thau, cach s dung
c6ng nghé thdng tin déi véi nhitng can bo 1au nam.

5. Két luan

DPé4u thau qua mang la xu thé tat yéu cla thé gidi, gop
phan nang cao hiéu qua cla cong tac dau thau, giup tiét
kiém chi phi, thdi gian va nhan luc; ddng thei mé ra nhiéu co
héi mé&i cho cac doanh nghiép mudn tham gia vao thj trwéng
mua s&m cong trong linh viee mua sdm hang hoa, xay l&p, tw
v&n va phi tw van.Tuy nhién hién nay, d6i ngi can bd con han
ché vé chuyén mén cuing véi tam ly ngai thay déi, tiép can cai
m&i, hé théng mang théng tin nhiéu khi bi 16i, dung lwong file
khéng dam béo. Do vay, can téng cuéng vai trd quan Iy cla
nha nuwéc cling nhw nang cap hé thdng cong nghé théng tin,
tuyén truyén nang cao y thirc hoc hdi nhdm phat huy dwoc
loi thé cia hoat déng d4u thau qua mang tao méi trwdng
canh tranh lanh manh, binh déng cho cac nha thau khi tham
gia d4u thau./.
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Phuong hudng va giai phap giao duc y thiic phap luat
va van hoa tiing xtr trén khong gian mang cho sinh vién
truong Dai hoc Kién tric Ha Noi hién nay
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vé phuong hudng va cac giai phap giao ducy thiic
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Abstract

In this paper, the author summarizes the research results
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consciousness and behavioral culture in cyberspace for
students of Hanoi Architectural University in the current
conditions.
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Pang Thu Ha

1. Dat van dé

Khéng glan mang la méi trwdng hoat ddng dac biét quan trong, c6 anh
hwéng sau séc dén nhan thirc, tinh cdm, hanh vi va cach trng xt& cla sinh
vién. Vi vay, viéc gido duc y thirc phap luat va van hoa ng xt trén khong
gian mang ngay cang tr& nén cp bach. Thuc t&, hdu hét sinh vién hién nay
noi chung va sinh vién Trwong Dai hoc Kién trac Ha Noi néi riéng chwa duwoc
dinh hwéng day da vé y thirc phap luat va van hoa (rng xt trén khdng gian
mang. Hon ni¥a, Nha trwong, gia dinh va xa hoi ddu chua quan tam ddng
murc t&i gido duc y thirc phap luat va van hoa tng xtr trén khong glan mang
cho sinh vién. V| vay, trong pham vi bai viét nay, tac gia sé dé& xuat phucmg
hwéng va mot sb giai phap vé glao duc y thirc phap luat va van hoa trng xtr
cho sinh vién Trwdng Pai hoc Kién trac Ha Nai.

2. Dinh hwéng vé ndi dung trong giao duc y thirc phap luat va van hoa
trng xtr trén khéng gian mang cho sinh vién

Y thirc phap luat la moét pham tru thudc déi twong nghién ciru cia khoa
hoc phéap li. Nghién ctru y thirc phap luat khéng chi cé cé y nghia vé& nhan
thire |i luan ma co gia tri thuc tién trén cac mat cia doi séng xa héi. Dui
goc do Triét hoc, y thirc phap luat 1a mét hinh thai ctia y thirc xa hoi, c6 anh
hwéng I&n dén hanh vi cia con ngudi trong doi sdng xa hoi. “Y thire phap
luat 1a tbng thé nhirng hoc thuyét, tw twéng, quan diém, quan niém, thai do,
tinh cam cdia con ngu o déi voi phap luat va cac hién twong phap li khac, thé
hién méi quan hé gitra con ngum déi véi phap luat (phap Iuat da qua, phap
luat hién hanh va phap luat can phai cé) va sw danh gla vé mirc d6 cong
béng, binh dang; tinh hop phap hay khong hop phap... dbi v&i cac hanh vi,
loi ich hodc quan hé tir thuc tién doi séng phap |i va xa hoi”".

Vé van héa (rng xt, nhiéu hoc gia da dwa ra nhivng khai niém véi cac goc
nhin khac nhau, nhw Pham Minh Hac trong Van héa va giao duc, giao duc va
van hoa; Tran Ngoc Thém trong Tim vé ban s&c van hoa Viét Nam; khai niém
“Van héa &ng x&” trong Van héa rng x&r cla ngwdi Ha Noi véi moi treong
thién nhién... Trén co s tiép thu tir cac nha nghién ctvu, trong pham vi clia
van dé nghién ctru, tac gid dwa ra nhan dinh: van héa (rng x& la nhirng hoat
déng bén ngoai clia con ngudi, dwoc thé hién & 18i sbng, suy nghi va cach
(rng x& cla con nguwdi dbi véi ban than, déi véi nhivng ngwdi xung quanh,
trong cdng viéc va méi trwéng hoat déng hang ngay.

Gi4o duc y thirc phap luat va van héa &ng xt& cho sinh vién 1& mét phan
ndi dung ndm trong gido duc dao dirc, nhan cach. D6 13 qua trinh truyén dat,
[inh héi tri thrc thdng tin, rén luyén ki naéng, hinh thanh théi quen nhdm gidp
sinh vién nang cao nhan thirc, didu chinh hanh vi ding phap luat va huéng
t&i cac gia tri tbt dep trong van héa (rng xt. Y thirc phap luat va van hoa trng
xC phai tré thanh chudn muc trong quan hé clia con ngwdi trong moi moi
trwdng xa hoi.

Trong thoi dai cach mang 4.0, cac van ban quy pham phap luat da dwoc
Nha nwéc ban hanh nham didu chinh cac quan hé xa hoi va xay dwng moéi
trwdng lanh manh trén khéng gian mang. Hién phap 2013 1a v&n ban quy
pham phép luét c6 gié tri cao nhét ctia nwdc COng hoa xa hdi chd nghta Viét
Nam cé mét sb quy dinh co ban vé& an ninh, an toan trén khéng gian mang;
B6 luat Hinh sw ndm 2015 (stra ddi bd sung ndm 2017) 1a c6ng cu séc bén
dé& d4u tranh véi cac loai toi pham trong d6 cé tdi pham lién quan dén mang

(1) Truong Pai hoc Luat Ha Néi (2021), Gigo trinh Ly luén chung vé nha nuéc va phap

luét, Nxb Tw Phap, Tr. 442
SO 49 - 2023 9]



KHOA HOC & CONG NGHE

vién théng, mang internet; Luat x& ly vi pham hanh chinh
nam 2012, stra d6i bé sung nam 2014, 2017, 2020 cé mot
sb diéu khoan quy dinh vé& linh vyc an toan, an ninh mang;
Luat An ninh mang 2018 quy dinh nhirng néi dung co ban vé
bao vé& an ninh mang déi véi hé thdng théng tin quan trong
vé an ninh quéc gia; phdng ngtra, x Iy hanh vi xam pham an
ninh mang; Bd Quy tac &ng x& trén mang xa hdi (Ban hanh
kém theo Quyét dinh s6 874/QD- BTTTT ngay 17 thang 6
nadm 2021 cta B Thong tin va Truyén théng) nhdm muc
dich tao diéu kién phat trién lanh manh mang xa hoi tai Viét
Nam... Pay 1a nhirng vén ban quy pham phap luat can dwoc
phd bién, tuyén truyén, giao duc cho tat cad moi déi twong néi
chung va sinh vién ndi riéng.

Viéc xay dwng ndi dung giao duc y thrc phap luat va van
hoa trng xt trén khéng gian mang cho sinh vién Trwdng Bai
hoc Kién tric Ha N6i phai can clr vao cac van ban quy pham
phap luat néu trén, déng thdi can cé sy nghién ciu, chét loc
nhirng ndi dung thiét thuwe, bo ich cho sinh vién, phu hop voéi
didu kién vé& moi mat ctia Nha trwdng, thuan lgi trong trién
khai cac hoat ddng giao duc.

3. Phwong hwéng chung trong gidao duc y thirc phap
luat va van hoa rng trén khéng gian mang cho sinh
vién Trwong Pai hoc Kién triuc Ha Noi

3.1. Puwa phép luéat vé an ninh mang va vén héa tng xt
trén khéng gian mang vao giadng day trong hoc phan Phap
luat dai cwrong tai Trueong Dai hoc Kién tric Ha Noi

Dbi mai toan dién gido duc dap ng nhu cau vé ngudn
nhan Iyc cho sy nghiép céng nghiép hoa, hién dai hoa va
hdi nhap quéc té 1a cha trwong Ién trong duwong 16i ctia Bang
vé gido duc va dao tao. Khdng dirng ngoai xu thé do, trong
nhiéu nam qua, Trudng Dai hoc Kién tric Ha Noi d& khong
ngtrng ddi méi vé moi mat nhdm nang cao chét lwgng dao
tao ngudn nhan lwc, thich tng vé&i thé ché kinh té thj truong
dinh hwéng xa héi chd nghia. Cac bé mon va giang vién la
lwe lwgng quan trong nhét trong day manh dbi méi chuong
trinh, néi dung, phwong phap giang day, truc tiép déng gop
va0 viéc nang cao chét lwgng day va hoc dbi véi tat ca cac
mén hoc, tr cac hoc phan co s& dén chuyén nganh.

Déi v&i hoc phan Phap luat dai cwong, trong nhitng nam
qua, cac giang vién phu trach mén hoc thuéc Khoa Ly luan
chinh tri da c6 nhitng nd lwc dang ké trong xay dwng chwong
trinh, bién soan tai liéu gidng day, ddi ma&i phwong phwong
phap danh gia két qué hoc tap. Trén tinh than do, tac gia dé
xuét tiép tuc déi ma&i ndi dung clia hoc phan Phap luat dai
cwong bang cach dwa phap luat vé an ninh mang va vén
hoa (rng x& trén khéng gian mang vao chwong trinh gidng
day, v&i muc tiéu nang cao y thirc phap luat va van hoa trng
xW trén khéng gian mang cho sinh vién Trwéng Dai hoc Kién
trac Ha Noi.

Viéc trién khai noi dung gido duc y thirc phap luat va van
hoa trng x& trén khong gian mang cho sinh vién vao hoc
phan Phap luat dai cwong khong chi cé y nghia trong nang
cao chat lwong day va hoc hoc phan nay ma trén hét gop
phan trang bi cho ngudi hoc nhitng phdm chét, k§ nang can
thiét, nang cao kha néng thich (ng véi thi truéng lao dong,
v&i yéu cau cla nén kinh té& thj trwong va xu thé hoi nhap
qudc té trong thoi dai cach mang cong nghiép 1an thi tu.
3.2. Phét huy vai tro cta Phong Chinh tri - Céng tac sinh
vién, doi ngii ¢é vén hoc tép ctia Nha trurong.

Theo thong tin trén trang website ctia Trwong Dai hoc
Kién trac Ha Ndi tai dia chi http://hau.edu.vn, chirc ning,
nhiém vu cia Phong Chinh tri va céng tac sinh vién ctia Nha
trwdng dwoc quy dinh nhw sau:

V& chirc nang, Phong Chinh tri va Céng tac sinh vién
c6 chirc nang tham mwu cho Bang Uy, Ban Giam hiéu Nha
trwdng vé cac chi trwong, bién phap dé thuwc hién cong tac
gido duc chinh tri, Ianh dao tw twéng trong can bg, vién chirc
va sinh vién trong toan trwérng (bao gdm sinh vién tai trwdng
va cac co s dao tao ngoai truvdng); Bdng thoi td chire thue
hién viéc quan ly, danh gia két qua rén luyén, hoc tap cda
sinh vién theo quy ché ctia Bo Gido duc va Pao tao.

Vé& nhiém vu, mot trong cac nhiém vy cda Phong Chinh
tri - Coéng tac sinh vién, la chu tri, xay dwng cac bién phap
d& kip thoi ndm bét dién bién tw twéng, tinh hinh nhan thic
chinh tri cGia can bd, vién chtrc, sinh vién d& tham muwu cho
Déng Gy va Ban Giam hiéu Nha trwéng vé cac chi trvong,
bién phap, td chtrc thuwe hién cbng tac giao duc chinh tri tw
twéng trong Nha tredng; Quan ly va td chire doi sbng vat
chét, van hda, tinh than cla sinh vién tai khu ndi trd cla
trwong. Trong didu kién hién nay, dé kip thoi ndm bét dién
bién tw twdng, tinh hinh nhan thirc chinh tri cdia sinh vién thi
khéng c6 cach nao tbt hon 1a théng qua cac twong tac cla
sinh vién trén mang xa hoi, ddng thdi théng qua cac can bo
quan ly ky tic xa, bdi ky tic xa la noi & tap trung va ciling la
moéi trwdng giao lwu ban bé ctia mét sb lwong Ién sinh vién
clia Nha trwong.

Ngoai ra, dé viéc gido duc y thirc phap luat va van héa
trng x trén khdng gian mang cho sinh vién Truwdng Dai hoc
Kién tric Ha Noi dat hiéu qua ciing rat can sy hd tro' va phdi
hop cla ddi ngid cb van hoc tap. Doi ngii ¢d van hoc tap 1a
nhi*ng ngudi gan gii nhat véi mai sinh vién & tat ca cac 16p
ngay tir khi cac em tré thanh tan sinh vién ctia Nha trwdng.
C6 van hoc tap la cdu ndi gitra sinh vién va Nha truong, hé
tro’ sinh vién trong tat ca cac hoat ddng hoc tap, nghién ctru
khoa hoc va mét sé hoat ddng khac. C6 van hoc tap cha tri
céac budi hop 16p, thweng xuyén twong tac véi sinh vién qua
cac nhom trén mang xa hoi.

Nhw vay, phat huy vai tro ciia Phong Chinh tri - Cong tac
sinh vién, ddi ngii ¢ van hoc tap ctia Nha trwéng trong van
d& gido duc y thirc phap luat va van hoa trng xir trén khéng
gian mang 13 viéc nén 1am va lam dwoc ngay trong didu kién
hién nay.

4. Cac giai phap gido duc y thirc phap luat va van hoa
trng trén khéong gian mang cho sinh vién Trwwong Dai
hoc Kién triic Ha Néi trong diéu kién hién nay
4.1. Giao duc y thirc phap luat va van hoa héa tng xcr cho
sinh vién théng qua hoc phén Phép luét dai curong

DPé dwa phap luat v& an ninh mang va van héa (rng xt
trén khong gian mang vao giang day trong hoc phan Phap
luét dai cuong tal Truwdng Pai hoc Kién tric Ha Noi can co
s d6i m&i vé& cAu tric ndi dung va phan phdi chwong trinh
mon hoc.

Th nhét, diéu chinh v& néi dung

V6i thoi lwgng 2 tin chi (30 tiét), 10 chwong nhw hién
nay, tac gia dé xuét cau tric lai ndi dung chwong trinh mén
hoc d& danh mot thdi lwong hop ly cho phap luat vé an ninh
mang. Theo do noi dung chwong trinh hoc phan Phap luat
dal cuong s& gdm hai phan 11 chwong. Phan tht nhat (Mot
sb van d& ly luan chung v& nha nwéc va phap luat) dwoc
glu nguyén nhw chuong trinh hién hanh. Phan th& hai (Mot
sO nganh luat co ban trong hé thong phap luat Viét Nam) sé
dwoc bb sung thém chwong vé& Luat An ninh mang. Chuwong
nay nén dwoc co ciu & phan cudi chwong trinh (Chwong
11), sau khi da nghién ctu mét sé nganh luat co ban cla hé
thdng phap luat.

Cu thé, co thé tom t&t d& xuét diéu chinh chwong trinh
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hoc phan Phap luat dai cwong tai Trwéng Dai hoc Kién truc
Ha No6i nhw sau:

Phan thir nhat: M6t sb van @& ly luan chung vé& nha nwéc
va phap luat gém 3 chuong:

- Chuong 1. Mot sé van dé& co ban vé nha nuéc va
phap luat

- Chuwong 2. Quy pham phap luat, van ban quy pham
phap luat, quan hé phap luat

- phuong 3. Vi pham phap luét, trach nhiém phap ly,
phap ché xa hdéi chd nghia.

Phan thtr hai: Mot s6 nganh luat co ban trong hé thong
phap luat Viét Nam gom 8 chuong:

- Chuwong 4. Luat Nha nwéc Viét Nam

- Chwong 5. Luat Hanh chinh va Té tung hanh chinh
- Chuwong 6. Luat Hinh sw va T tung hinh sy

- Chwong 7. Luat Dan sy va T6 tung dén sw

- Chuwong 8. Luat H6n nhan va gia dinh

- Chuwong 9. Luat Lao dong

- Chuwong 10. Luat Phong, chéng tham nhiing

- Chuwong 11. Luat An ninh mang.

The hai, d&u chinh vé& phan phdi chuong trinh

Mot khé khan Ion khi phé‘p luat v& an ninh mang dwoc
dwa vao chwong trinh hoc phan Phap luat dai cwong la thoi
lwong dénh’cho hoc phén khong thé tang l1én, cling nhw
khong thé cat bé cac cau tric ndi dung hién hanh cda moén
hoc. Can c& vao muc tiéu vé lgién thire, ky nang, thai do ce‘“ln
dat dwoc khi dwa phép luat yé an ninh mang vao hoc phan
Phép luat dai’cu’ong can thiét phai co ‘th(‘yi Iu’qng t6i thidu I:c‘i
03 tiét ly thuyét trén I&p. Vi vay, viéc diéu chinh vé phan phoi
chwong trinh phu hop, xac dinh thoi lvgng cho méi chwong
va tirng ndi dung trong chwong la nhiém vy dau tién ma b
mén va mbdi gidng vién phai thwc hién.

Trudc khi dwa ra mot dé xuét cu thé vé& phwong an diéu
chinh phan phdi chwo’ng trinh, can xay dwng cac nguyén tac
dé bao dam s diéu chinh dé& phai nang cao tinh khoa hoc,
hiéu qua, hé trg giang vién, sinh vién trong qua trinh day va
hoc. Vi vz:ay, phan phoi chwong trinh’hoc phan Phap luat dai
cuwong diéu chinh theo cac nguyén tac sau:

M6t 14, didu chinh phan phdi chwong trinh dwa trén viéc
xem xét tbng thé mdi quan hé vé ndi dung chwong trinh gitra
hoc phan Phap luat dai cwong véi cac mén hoc cé lién quan
dac biét [a mén hoc giao duc cdng dan tai cap hoc trung hoc
ph6 théng, cac moén hoc ly luan chinh trj tai Trwong Bai hoc
Kién tric Ha Noi.

Hai Ia, chon loc cac néi dung phu hop v&i cac dinh huwéng
gido duc; cac ndi dung thiét thwe va pht hop véi nhu cau,
nhan thirc cda sinh vién; giam tai cac ndi dung it lién quan
va chwa can thiét déi véi déi twong ngudi hoc 13 sinh vién.

Ba |a, d6i m&i phwong phap day va hoc, bd sung va chinh
ly hé théng cau héi 6n thi, dé thi twong (ng véi sw didu chinh
vé& cAu tric ndi dung va phan phdi chuong trinh mén hoc.

V& tbng thé chuong trinh, hoc phan Phap luat dai cuong,
cac hoc phan ly luan chinh tri néi chung la sw ké ;hu’a va phat
trién clia chwong trinh giao duc cong dan tai cap hoc trung
hoc phé théng va cac cap hoc twong dwong. Mat khac Phap
luat dai cwong cﬂng cd moi quan hé mét thiét, c6 nhirng
“vung giao thoa” nhat dinh v&i cac mén ly luan chinh tri.

Dwa trén nhi*ng nguyén t&c néu trén, xem xét toan bo
phan phédi chwong trinh hién hanh, véi mét thdi lwong 30 tiét
ly thuyét trén |&p, tac gid dé xuét didu chinh phan phdi thoi

lwgng chwong trinh hoc phan Phép luat dai cwong nhw sau:

- Dbi v&i Phan thir nhat (Mot sé van dé Iy luan chung
vé nha nwéc va phap luat), Chwong 1, Chuwong 2 van git
nguyén nhw chwong trinh hién hanh, Chuwong 3 Vi pham
phap luat, trach nhiém phap Iy, phap ché x& héi chi nghia
diéu chinh tir 04 tiét xudng con 03 tiét.

- B4i v&i Phan thr hai (M6t sb nganh luat co ban ciia hé
thdng phap luat Viét Nam), Chwong 6, Luat Hinh sy diéu
chinh tr 04 tiét xudng con 03 tiét; Chwong 8, Luat Hon nhan
va gia dinh diéu chinh tir 03 tiét thanh 02 tiét; cac chwong
con lai van gi» nguyén nhw chwong trinh hién hanh.

Co s& cla viéc cat gidm thoi lwong trén 1a do tai bac
trung hoc phd théng, hoc sinh da dwoc hoc vé& vi pham phap
luat, luat Hinh sy, cdng dan vai tinh yéu, hén nhan va gia
dinh. Khac vé&i chwong trinh trung hoc phd théng, & bac dai
hoc ndi dung dwoc dwa vao gidng day & mirc dd chuyén sau
hon, phti hgp hon véi Ira tudi sinh vién. Tuy vay, phan noi
dung kién thirc nay sinh vién da dwoc lam quen & cép trung
hoc phd thédng nén c6 thé sap xép thu gon vé thei lwong.

The ba, diéu chinh vé ndi dung danh gia két qua hoc tap
va dé thi két thic hoc phan

Diéu chinh ndi dung chwong trinh chic chan sé dan toi
didu chinh v& n6i dung danh gia két qua hoc tap va dé thi két
thic hoc phan. bd mén va cac gidng vién phai tién hanh té
chtrc bién soan thém cac cau hdi thi va dé thi cé ndi dung
phap luat v& an ninh mang, ddng thoi phai tién hanh sap
xép, gidm tai hodc tang cwdng cac ndi dung khac theo sw
didu chinh vé phan phéi chwong trinh va phwong phap giang
day.

Ngay 30/12/2021, Trwdng DPai hoc Kién trac Ha Noi ban
hanh Quyét dinh s 392/QD-DHKT-TTKT&DBCL vé viéc ban
hanh Quy dinh vé Xay dwng, quan Iy va s& dung ngan hang
dé thi két thuc hoc phan tai Trwdng Pai hoc Kién tric Ha Noi.
Thwe hién Quyét dinh d6, ttr cudi ndm hoc 2021- 2022, hoc
phan Phap luat dai cwong duoc thi két thuc hoc phan hoan
toan bang hinh thie thi trdc nghiém. Thi trdc nghiém 1a hinh
thirc thi rat pht hop véi ndi dung cé tinh chat dai cwong clia
mén hoc, cling nhw nhan thirc va dac diém tam sinh ly cla
sinh vién. Viéc chuyén tir hinh thirc thi tw luan sang hinh thirc
trdc nghiém toan phan la sy né lwc déi méi clia cac gidng
vién va bé mén. Bén canh do, bé6 mén da rng dung cong
nghé hién dai vao viéc chdm thi véi chi phi thdp nhét va tién
loi nhét, giap tiét kiém thoi gian va cdng slre trong cong viéc
chéam thi.

Khi bd sung vao chwong trinh hoc phan Phap luat dai
cwong phap luat v& an ninh mang, can phéi bién soan thém
cac cau hai trong hé théng cau hai thi két thuc hoc phan,
ddng thai phai chinh ly toan bd dé thi két thic hoc phan sao
cho déng bd. Can gidm bét cac cau héi trong dé thi lién quan
dén cac chuong co sw diéu chinh cat bot vé noi dung va thoi
lwong.

4.2. Mot s6 gidi phap két hop nhdm néng cao y thirc phap
luét va van hoa trng xtr trén khéng gian mang cho sinh vién
Trwong Dai hoc Kién tric Ha Noi

D& nang cao y thirc phap luat va van hoa (rng x trén
khéng gian mang cho sinh vién Trwdng Pai hoc Kién tric
Ha Néi, ngoai viéc can phai dwa noi dung gido duc phap luat
va van hoa trng x& trén khong gian mang vao chwong trinh
gidng day, can phai co nhirng gidi phap két hop, nhitng noi
dung 16ng ghép trong cac hoat hoat dong clia cac doan thé
cla sinh vién, cac bd phan chirc nang trong Nha trwdng. Véi
didu kién thuc t& ctia Nha truong, déc diém cla sinh vién
Truwdng Dai hoc Kién trac Ha Noi, trong pham vi nghién ctu
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clia dé tai, tac gia xin d& xuit mot sé cac gidi phap sau day.

Thir nhét, Phong chinh tri va Coéng tac sinh vién phdi hop
v&i Khoa Ly luan chinh trj va cac don vi khac dwa ndi dung
gido duc y thirc phap luat va van hoa trng x( trén khoéng gian
mang vao cac hoat ddng cla tudn sinh hoat chinh tri danh
cho sinh vién dau khoa.

N&m hoc 2021- 2022, mé&c du dai dich Covid-19 con dién
bién phtrc tap, tudn sinh hoat chinh tri danh cho sinh vién
d&u khoa van dwoc tién hanh véi sy hd tro clia cong nghé,
s nd lwc ctia Phong Chinh tri - Céng tac sinh vién, cac bo
phan chirc ndng; moét sé ndi dung clia phap luat vé an ninh
mang va van hoa &ng x& trén khéng gian mang da dwoc
bién soan va trién khai trong chwong trinh ciia tudn sinh hoat
chinh tri danh cho sinh vién d&u khoa da gilp cac tan sinh
vién nang cao y thirc phap luat va van hoa (rng xt& khi tham
gia cac mang xa hoi, tw rén luyén cac ki nang &ng xt chuan
muc khi tham gia cac hdi, nhém cla sinh vién trong treong.
Bén canh do, nhidu mon hoc cho sinh vién ndm the nhat
dwoc thwe hién qua cac I6p hoc online nén viéc giao duc
phap luat v& an ninh mang va vdn hoa &ng x& trén khong
gian mang con gidp sinh vién hiéu ding, ndm ré va thuc
hanh dung cac quy dinh trong I&p hoc online, hd tro qua trinh
hoc tap cuta sinh vién.

Th hai, trong hoat dong té chivc d&i séng tinh than cho
sinh vién tai khu néi trd ctia Nha trwdng can chi y dén noi
dung vé gido duc vdn hod (rng x trén khong gian mang
béng céac hinh thirc tuyén truyén dé& nhé, dé hiéu, phu hop
v&i nhan thire va dac diém tam sinh ly Itra tudi cda sinh vién.

Trung tam ndi trd Trweng Pai hoc Kién tric Ha Nai (Ky
tc xa sinh vién) 1a noi & clia hang trdm sinh vién, véi loi thé
ném trong khuén vién Trwong, Ky tdc xa con 1a noi thuwong
xuyén lui t&i, giao lvu bé ban ctia mot s lwong 16 sinh vién
trong trwdng. B&i vay, voi nhiém vu té chirc va quan ly doi
sbng van hod, tinh than cho sinh vién tai khu ndi trd ctia Nha
trwdng, Phong chinh tri va céng tac sinh vién hoan toan cé
thé 16ng ghép cac ndi dung vé y thirc phap luat va van hoa
trng st trén khoéng gian mang cho sinh vién théng qua céac
budi sinh hoat van nghé, giao Iwu, hop mat tai Ky tuc xa.

Th ba, I1dng ghép ndi dung gido duc y thirc phap luat va
van hoa &ng xt trén khéng gian mang trong cac hoat déng
cla cac I&p quan Iy sinh vién, théng qua doi ngii ¢b van hoc
tap cla cac 16p. Hinh thirc va phwong phap phu hop nhat
dé tuyén truyén phap luat va van hoa &ng x& trén khéng
mang déi v&i sinh vién trong khuén khd 16ng ghép véi cac
hoat déng cua I&p quan ly sinh vién 13 théng tin, trao ddi kinh
nghiém git*a cb van hoc tap, can bd I1&p véi toan thé sinh
vién trong I&p, thdng qua cac cau chuyén, vu viéc... duwgc
dang tai rong rai trén phwong tién thong tin dai ching cling
nhv mang xa héi hang ngay.

Th tw, 16ng ghép ndi dung gido duc y thirc phap luat va
van hoa &ng x trén khéng gian mang trong cac hoat déng
cla boan Thanh nién, H6i Sinh vién.

Trong s6 céc gidi phap néu trén, viéc 16ng ghép ndi dung
gido duc y thirc phap luat va van hoa (rng xt trén khong
gian mang trong cac hoat dong ctia BDoan Thanh nién, Hbi
Sinh vién c6 thé manh hon. Tai cac |&p quén ly sinh vién
hay trong cac hoat dong ctia Phong Chinh tri - Cong tac sinh
vién thi hinh thirc gido duc ph6 bién va dé dang thuc hién la
tuyén truyén, trao ddi kinh nghiém, qua céac cudc tiép xuc...
thi trong cac cong tac Boan Thanh nién, Hoi Sinh vién, cac
hinh thirc tuyén truyén, gido duc coé diéu kién té chic da
dang, phong phu, két hop véi cac sy kién 1& hoi, lién hoan
van nghé, dwéi dang cac tiét muc ma cac ban sinh vién cé
thé tw bién, tw di&n. Cac sw kién do Doan Thanh nién, Hoi
Sinh vién t6 chirc ¢o strc ht rat I&n vi vay ma tac dung cua
tuyén truyén, gido duc ciing cé strc lan tod nhanh va manh
ddi véi sinh vién.

5. Két luan

Giao duc y thirc phap luat va van hoa trng xt trén khong
gian mang cho sinh vién Trwdng Pai hoc Kién tric Ha Noi
trong giai doan hién nay Ia thwc sy can thiét. Dé viéc gido
duc y thirc phap luat va van hoa trng xtr trén khong gian
mang cho sinh vién Trwéng Dai hoc Kién tric Ha Noi dat két
qua tét, bén canh viéc dwa ndi dung phap luat vé& an ninh
mang vao chuong trinh hoc phan Phap luat dai cwong danh
cho sinh vién ndm th& nhat, viéc thwe hién két hop hai hoa
cac giai phap, phéi hop ddng bd gitka bé phan chirc néng
va cong tac Poan Thanh nién, Hoi Sinh vién la hét strc quan
trong. Gido duc y thirc phap luat va van hoa tng xt trén
khéng gian mang gép phan tao nén kién thirc nén tang va
cac k¥ nang thiét thwc cho sinh vién trong thoi dai cach mang
4.0, g6p phan nang cao chét lwong dao tao ngudn nhan lyc
chét lwong cao ctia Trwerng Dai hoc Kién tric Ha Néi./.
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Tim hiéu phong cach giao tiép, ting x
ctia Chu tich H6 Chi Minh

Study the communication and behavior style of President Ho Chi Minh

Tom tat

Chii tich Ho Chi Minh la mét nha cach mang vi dai,
mot nha van héa kiét xut caa Viét Nam. Di san
ctia Ngudi d€ lai d6i vdi Dang, Nha nudc va nhian
dén ta khong chi trén phuong dién Iy luan, tu
tuéng, dudng 16i, ma phong cach giao tiép, iing
X cia Ngui ciing 1a mét néi dung can tim hiéu,
nghién ctiu va noi theo. Phong cach giao tiép,

ting xt ctia Chi tich Ho Chi Minh dugc hinh thanh
tir nhitng ngay dau bon ba tim dwong ciu nudc

va phat trién trong sudt cudc doi hoat dong cach
mang khong mét méi clia Ngudi. Phong cach ay la
bai hoc, la chuan mutc cho viéc xay dung van héa
giao tiép, ting x ciia can b cach mang; boi duéng
nhan cach va van héa tng xi cho cac thé hé ngui
Viét Nam hom nay va mai sau.

Tir khéa: Ho Chi Minh, phong cdch giao tiép, iing xi, tdm
quang, vdn héa

Abstract

President Ho Chi Minh is a great revolutionary, an
eminent cultural celebrity of Vietnam. His legacy to

the Communist Party, Vietnamese State and people is
not only reflected in the aspects of theory, ideology,

and revolutionary lines, but his communication and
behavior style is also a content that needs to be studied,
researched and followed. President Ho Chi Minh's
communication and behavior style was formed from

the early days of his travel seeking way for country’s
liberation and developed during his tireless life of
revolutionary activities. His style is a mirror and standard
for building culture of communication and behavior

for revolutionary cadres, for fostering personality and
culture of behavior for generations of Vietnamese people
today and in the future.

Key words: Ho Chi Minh, communication style, behavior,
example, culture
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Pham Khanh Du

1. M& dau

Phong cach giao tiép (rng xt clia Cha tich H& Chi Minh Ia nhitng phuong
thre, cach thirc dac trwng trong hoat déng cach mang, coéng tac lanh dao,
quan ly, sinh hoai doi thuwdng, tao nén nhirng nét riéng, doc dao ciia Ngudi.
Nghién ctru sau séc phong cach trng x&r d6, chiing ta cang thay ré hon tam vi
dai cia Chu tich HS Chi Minh véi tw cach 1a nha tw twdng I6n, nha chién lwoc
thién tai, nha hoat déng thwc tién 16i lac, nha thwe hanh mau muec.

Hiéu biét day d0, sau sic vé van d& hoc tap va lam theo tw twéng, phong
cach dao dirc Hd Chi Minh c6 y nghia thiét thwe trong viéc xay dwng van héa
giao tiép, (rng x& cGia con ngwoi Vit Nam ngay nay.

2. Dic trwng trong phong cach giao tiép, (rng xtr ctia Chu tich H6 Chi
Minh

2.1. Phong céch giao tiép, (g xt ctia Chd tich H6 Chi Minh luén mang
dam tinh nhén van, tén trong con ngudi va vi con nguoi

Hb Chi Minh ludn tng x& dwa trén co s clia tinh ngwdi, yéu thwong con
ngudi. DO 1a Iong nhan dao, tinh nhén van, la sw khoan dung, d6 lwong trong
hanh xt& & cudc sbng. V&i Nguwdi, gidi phdng dan toc, gidi phdng xa hoi - giai
cAp dé&u phai di dén gidi phéng con ngudi thi méi co y nghia thiét thwe. Tinh
yéu thwong clia Ngudi khéng gioi han & mot déi twong cu thé, mot tang I&p,
thanh phan nao trong xa héi. Tlr cac cu phu lao, cac chau thanh thiéu nién,
nhi ddng, phu ni¥, cac chién si ngoai mét tran, cac doan dan cong...tat ca
d&u nhan duoc tinh cdm &m 4p va sy quan tam chu dao ctia Ngudi. H6 Chi
Minh da dé& lai vo van nhitng cau chuy&n cdm déng vé& tinh cdm, &ng xt van
hoa déi véi nhan dan, voi 16p nguwdi bi thiét thoi do hau qua quan niém khéng
diing cla xa hai thwe dan, phong kién.

Yéu thwong con ngudi dwgc H6 Chi Minh néu 18n va van ddng moi ngudi
cung thwc hién sudt ca cudc doi. Cho tdi trwace luc di xa, trong 1&i Di chuc,
khi dé lai: “Mudn van tinh than yéu cho toan dan, toan Bang, cho toan thé bod
déi, cho cac chau thanh nién va nhi déng”, va “glri 100 chao than ai dén cac
ddng chi, cac bau ban va cac chau thanh nién, nhi ddng québc t&”, Nguoi van
an can nhéc nhé toan Bang phai tiép tuc cham lo cho con nguwdi. Trwéc hét
I& nhitng ngudi da hy sinh mét phan xwong mau cho cdng cudc khang chién,
la cha me v con thwong binh, liét sy, 1a ba con néng dan, la thanh nién, phu
nv... lo cho hién tai, lo dao tao cho twong lai.

Tinh yéu thwong con ngwdi ctia H& Chi Minh rét cu thé, tir viéc to nhw
lo giai phéng cho con nguwdi, khuyén khich: “Phan tét @ méi con ngudi nay
né nhw hoa mua xuan, va phan xau bi mat dan di’, dén viéc cham lo tirng
con ngudi cu thé; khdng chi: Lua téng cu gia, stva ting ba me sinh ba, ma 1a
tirng bat com, manh 4o, tlr chd &, viéc lam dé an cw, lac nghiép dén tuwong
ca mam mubi hang ngay cho nhan dan. Nguoi lo cho ca dan tdc va cham
lo cho tirng chién s§ bao vé&, phuc vu quanh Ngudi. Theo H& Chi Minh: Yéu
thwong con ngwoi la phai ton trong, quy trong con ngwoi va vi con nguwoi.
Ngw&i danh gia cao vai trd ctia nhan dan: “Trong bau trdi khéng gi quy béng
nhan dan”; H5 Chi Minh tén trong ti» cac nha khoa hoc, cac bac hién tai cho
t&¢i nhirng ngwoi lao cong quét rac, bédi theo Ngwoi, tr Cha tich nwoc téi
ngudi lao déng binh thwdng, néu hoan thanh tét nhiém vu, déu dwoc coi
trong, d&u vé vang nhw nhau. Theo Hb Chi Minh, yéu thwong con nguoi 1a
phai séng v&i nhau c6 tinh, c6 nghia. N&m 1968, khi lam viéc véi can bd Ban
Tuyén huén Trung wong vé viéc xuét ban sach “Nguoi tét, viéc tot”, nham
tuyén truyén sau rong nhirng gwong dién hinh tién tién trong lao dong san
xuét, trong tng x& gitka nhirtng con nguwdi, Ngwdi da nhic nhé: “Hiéu cha
nghia Mé&c - Lénin 1a phai séng véi nhau c6 tinh c6 nghia. Néu thudc bao
nhiéu sach ma séng khdng cé tinh c6 nghia thi sao goi la hiéu chi nghia Mac

- Lénin dwoc” [5, tr.668].
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2.2. Phong céch giao tiép tmg xtr cia Chd tich H6 Chi Minh
luén thé hién sw pht hop, chén thanh, néng héu va tw nhién

bay khong phdi la mot “nghé thuat xa giao” ma la sw
phan anh trung thyc tdm hén, dao dirc, nhan cach H6 Chi
Minh. Nhitng ai d& tirng mot 1an duoc tiép xuc véi HO Chi
Minh déu cdm nhan sau sac mét diéu: Nguwdi chd déng xdéa
b moi nghi thire, dén théng trai tim con ngudi bang moét tinh
cam than thiét, gan gii nhw nguoi nha, thanh thwe tw nhién
khéng mét chat géng guwong. Chi cAn mét cau néi dua, mot
ctlr chi than méat, moét I&i tham héi an tinh, Ngwoi da x6a ngay
moi ngan cach, lam tiéu tan di moi ndi hdi hop, tao ra khéng
khi thodi mai, tw nhién nhw nhirng ngwdi than trong mét gia
dinh. Bung nhw nha st hoc Phap Charles Fourniau dé viét:
“Con ngwdi ma sw c6 méat phi thwéng nhw choan hét ca gian
phong cé thé néi lam x6a nhoa sy cd mét clia nhirtng ngudi
khac; nhwng sw sdn séc, thai d6 an can hét strc lich thiép
va hoa nha cia Nguwdi dbi vai khach 1am cho nguoi ta trong
nhirng gidy phat dau thay ddi chut lng tang, sau dé lai tao ra
mot bau khong khi than mat, thoai méai ngay”.

Da nhiéu l1an Nguoi tiép khach quéc t& ngay trén san gé
clia ngdi nha nhé bén ao ca. Nguoi co thé bd dép, xan quan
16i rudng, ngdi dap gudng nuéc hay dirng kéo cau giay cung
ba con nong dan. Ngudi cling rét vui ciing muaa hat véi cac
chau thiéu nhi trén tham c¢é xanh trong khu Pha Chi tich.

Trong mét budi tiép don, Ngudi da rdi khdi hang danh
dw clia nhitng vi thwong khach dé& dén bat tay chao héi mét
ngwdi quen biét tiy 1au dang ding & phia sau, trwdc sw ngac
nhién clia doan ngoai giao va sy lo s¢ clia nhirng nhan vién
an ninh, I1& tan nwéc chd nha.

Giay phut Ngwoi dieng lai gitka chirng ban Tuyén ngon
doc lap dé& hai: “Ddng bao cé nghe téi néi ré khong?” that 1a
bét ng&» nhwng ciing that binh di tw nhién, tiéu biéu cho cach
&ng xt ctia H& Chi Minh v&i quan ching nhan dan, véi ca
dan tdc. Giao tiép da tré thanh méi giao hoa, trong dé chi thé
va doi twong da hoda than vao nhau. Chi mét cau néi ma moi
nguoi xiét bao cdm dong. N6 co gia tri hon biét bao nhiéu
ban tuyén bé hay nhirng I&i hira hen, bdi vi né con mai trong
léng dan tdc vé mot kiéu giao tiép hoan toan mai gitra lanh tu
va quan ching nhan dan.

Nha tho Quach Mat Nhuwoc, vién trwdng Vién Van héa
Trung Quéc sang thdm Viét Nam, dwoc H Chi Minh moi vao
tham noi & ctia Nguwoi, dwoc Ngudi dan di tham vwon cay,
th&m ao ca rdi dat tay 1&n nha ngdi ngay xudng dwéi san ma
udng rwou. Pwgc Hd Chi Minh dbi x&r gibng nhw mét nguoi
tri ky, nha tho xtic dong, sang tac Bai tho trang nghiém, ca
ngoi vé dep trong cach trng x& ctia H5 Chi Minh: Than thiét
ma khéng van vé, cdi m& ma chan thwc, “tinh nhw tay voi

AT

chén

“Lén thém nam tay dat

Vao nha vui lién hoan

Rwou ngon trong chén ngoc

Ba chén mét hoi tron

Rang gap nguoi tri ky

Ngan chén chang tir nan...” [6, tr.172]

An can, chu dao, ludn quan tam dé&n moi ngudi, d6 13 nét
ndi bat trong van héa (rng x&r H& Chi Minh.

Sau chién thang Dién Bién Phi, Ngwdi cé cudc gap mat
v&i cac nha van, nha bao nwéc ngoai da tham gia chién dich.
Ngudi diing tiéng Nga, tiéng Phap dé& hai thadm tinh hinh moi
ngwoi. Khi gidi thiéu dén nha van Béi Hoang, Nguwoi ding
tiéng Trung Quéc than thiét hai: “O’ bién Bién Phu, lam sao
ddng chi ngad ngwa thé, gi&> ddng chi da khdi chwa?”. Nha

van Béi Hoang ké lai: “Khi dwoc hoi nhu thé, t6i khong hé
ngac nhién vi déi véi ai, Ngudi ciing cé tAm long clia ngudi
me hién, nhwng t6i khdng khéi cam ddng: moét chuyén nhé
nhw thé 1am sao cling dén tai Nguoi va Nguoi lai nho 1au
thé!” [1, tr.165].

Ong Vinli Xanbao, nguwdi trong doan dai biéu clia Cong
hoa dén cha Blrc sang t’hém Viét Nam, dwoc vao tham Cha
tich HO Chi Minh cho ’biét: Mt‘Jga xuén’ nam 1969, luc nay strc
khde cta Nguoi da yeu di nhieu. Thay anh em trong doan t6
vé lo lang, Ngwoi mim cwoi don hau:

“- Céc dong chi ding lo, i van &n ngu, lam viéc binh
thwdng. Roi Nguwdi hdi mét cach au yém:

- Cac chu c6 lanh khéng?

TAt ca déu tra 1&i khong, vi dbi véi ngudi B, thang
giéng & Viét Nam qua la khong lanh.

- Khong lanh, nhwng rat nguy hiém.”

N6i xong Nguoi coi chiéc khan quang clia minh, quang
cho dong chi Mac Déphrin, ch tich Uy ban Viét Nam hom ay
dang hung hang ho. Ci chi ay lam cho ai nay deu cam déng,
né thé hién tinh cdm clia ngudi cha déi véi nhivng dra con

An

ttr noi xa ve” [6, tr.174].

Phong cach (rng x& &y da lam cho nha nghién ctru My
Pavit Hanbocxtam di dén nhan dinh: “Toan thé con nguoi
ctia Ong tda 1&én mét phong thai binh di va té nhi badm sinh.
Van minh chau Au tac dong bang Iw&i [& va rwgu con gidu
dwéi 4o thung den cla cha cd cdng gido. Con 6ng tiéu biéu
cho mét nén van hoa, khéng phai 1a nén van héa chau Au ma
c6 |8 tieu biéu cho nén vin hoa twong lai” [2,tr.186].

2.3. Khiém nhwong, nha nhan, lich 1am la nét déc dao trong
phong céch giao tiép, (ing xt ctia Chu tich H6 Chi Minh

Trong cac cudc tiép xtc, H6 Chi Minh thwéng thé hién
sw khiém nhwong. Ngwdi khdng bao gid dat minh cao hon
ngwdi khac ma trai lai ludn hda nha, quan tam chu dao dén
nhirng nguo’l xung quanh. V&i mot 1&i chao chén tinh, mét nu
cuwdi niém néd, mot cu chi than thién, H6 Ch| Minh da x0a bd
moi sw cach biét vé& chirc vy, dia vi, gitra cAp trén cip dum
gitra lanh tu v&i nhan dan, dem dén cho moi ngudi y thirc vé
sw binh dang hoan toan gitra nhirng con ngudi, tw do va dan
chd trén co s& ton trong gia tri nhan phadm con ngudi.

Thai d6 khiém nhwéng clia HO Chi Minh da duoc thé hién
béng rat nhiéu hanh vi (rng x& trong cudc ddi hoat dong cta
Nguw&i. Nhwng khiém nhudng dén mwc ma mot lanh tu vi dai
dwoc t6n vinh 1a “cha gia dan téc” van xung ho minh la chau
dbi véi cu Phung Luc, mét phuc ldo ctvu qubc & huyén Ung
Hoa, tinh Ha Tay (nay 1a Ha Noi) thi that 1a thai do rat khiém
nhuwéng:

“Thwa cu, nhirng vi thwong tho nhw cu la clia quy vo gia
cla dan téc va nudc nha. Trong ngay chuc tho, cu lai mién
su té 18 linh dinh, ma dem sb tién 500 ddng quyén vao Quy
khang chién. Nhu thé la cu da néu cai gwong hang hai khang
chién va cai gwong stra dbi cd tuc thwc hanh doi sbng maoi
cho toan thé déng bao noi theo. Chau xin thay mat Chinh
phl cdm on cu va tran trong chic cu sdng 1au va luén ludn
manh khoé dé kéu goi cac con chau ra sirc tham gia cong
viéc khang chién va cu qudc. Chau lai kinh gtvi cu I&i chao
than ai va quyét thang”. [4, tr.521]

Tai cudc mit tinh ctia nhan dan An D6 chao mirng Nguoi
dén thdm dwoc t6 chirc & Cung Pivanhao nadm 1957, Ho
Chi Minh da khéo léo tir chéi ngdi vao ghé danh dy danh
cho khach quy va néi: “Téi khong muébn khac biét véi moi
nguwoi trong cudc gap vui vé va than tinh nay”. Clr chi khiém
nhwong clia Ngwoi da lam cho nhan dan thd dé6 New Delhi
xuc déng va hoan hé nhiét liét.
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Tha twéng An D& Néru da phat biéu véi cac vi quan
khach trong bira tiéc chiéu dai b&ng nhirng tinh cdm chan
thanh va sau séc: “Chinh phuc trai tim moi ngwoi khéng phai
b&ng tranh ci Iy luan cao siéu ma béng chinh cudc sdng gian
di, khiém tén, chan tinh - Tién si H& Chi Minh Iam nay né&
tinh hivu &i va s hidu biét 1an nhau gira nhirng con ngudi...
Chung ta dwoc tiép xic véi mot ngudi, ngudi &y 1a mot phan

lich st ctia chau A. Ngoai phan gép g& mot con ngudi vi

dai, chuing ta khong chi dwoc tang thém vé sy hidu biét, ma
ching ta con Ién 1én vé tdm véc. Pwoc gdp ngudi dy, mot
con ngudi tirng trai khién ching ta tré nén tét hon” [1, tr.233].

N3am 1946, tai Pari, mot nha bao canh hiru, mudn lam
gidm thién cam cua nhirng nguwdi Phap khong wa cdng sén
déi v&i chinh pht H6 Chi Minh, d& dwa ra mot cau héi cé
phéan khiéu khich:

- “Thwa Chu tich, ngai cé phai la cong san khéng?

Chu tich H6 Chi Minh diém tinh di t¢i 1&ng hoa trén ban,
rat ra nhirng bdng hoa dep nhét, dem téng cho nhitng ngudi
co6 mat va noi:

- Téi l1a ngudi cdng san nhw thé nay nay!” [6, tr.169].

Trong vwdn, Ngudi cho trdng rat nhidu hoa hdng. Khach
quéc té dén tham Ngudi bao gid cling tré vé& véi hoa hdng
cam trén tay. Didu d6 dién ra ca trong nhirng ndm thang chién
tranh chéng My ac liét. Mot niv ky gid ngwdi nwéc ngoai nhan
xét: “Chi can thdy mot dai bidu nao dé ctia nwédc ban tré vé
khach san, tay cdm mét trong nhitng déa hoa hdng nhw vay
14 t&i c6 thé biét rdng Chu tich H5 Chi Minh van dang cé mét
& Ha Noi” [6, tr.170].

Linh muc Cao Van Luan, mét nguwdi cong gido, da ké lai
nhitng 4n twong cta minh vé sy lich 1am cta HS Chi Minh
sau nhirng lan gap g& & Pari ndm 1946. M6t 14n 6ng duoc
moi dw budi tiép tan gdm nhikng Viét kidu thudc 16p wu ta &
Phap: “Cu H& bwéc ra, bat tay moi ngudi, néi chuyén phiém.
Téi phai cong nhan Cu Hb 1a nguoi hidu biét rong rai. Van
dé gi Cu cling néi chuyén so qua va té ra hiéu biét. DU moi
ngudi kinh né Cu Ho, nhuwng trong cau chuyén, déi luc cd y,
doi luc vo tinh ho khong khdi néu 1én nhirng van dé kho khan,
c6 thé lam cho ngudi dugc hoi lam vao thé ket. Téi chuwa thay
ltc ndo Cu Hb bi ket nhw thé. Mét 14n khac trong mot budi
tiép tan & vwdn hoa Hotel Royal, Cu H6 néi chuyén than mat
v&i cac thiéu phu Phap, dan ba Phap rat ty nhién. Cu tw tay
hai nhitng béng héng dep nhét cai 1én 4o, 1&n téc nhitng ba
ménh phu tham dy, kém theo nhirng I&i khen ao dep, nhirng
cau ca tung nwédc Phap. Ngwoi Phap cé cdm tinh véi Cu
nhiéu 18m [6, tr.170].

2.4. Linh hoat, chi dong, bién hoa la diém ndi bat trong
phong céach giao tiép, ting xir ctia Cha tich H6 Chi Minh.

Trong (ng xtr véi déng bao, ddng chi, nhét & v&i ban bé
quédc té, Hd Chi Minh thweng khéng cau né vé& hinh thirc hay
d& bj rang budc bdi nhirtng nghi thérc ngoai giao trang trong
ctng nhac ma ludn ludn cé cach (ng xt linh hoat bién héa
dem lai hiéu qua tha vi, gay ngac nhién cho t&t ca moi ngui.

Can bod qudc t& sang Viét Nam coéng tac thuwdng cé
nguyén vong dwoc gip Bac Hb, c6 nhiéu ngudi 1a twéng linh,
Ia nha hoat dong chinh tri - x4 hdi cé danh vong nhwng khéng
c6 chirc vy trong Chinh phl hay Trung wong Dang & céac
nwéc anh em. Yéu cau thi nhidu, khéng thé b tri dwoc hét,
nhuwng khong b tri hét ciing con do can bo ngoai giao ta nght
don gian la “chuwa twong xung Biét dwoc didu nay, co lan
Ngudi nhdc nhé cac ddng chi & Bo Ngoai giao: “Cac chu biét
mot ma khéng biét hai. Sao cac chd chi nghi dén khia canh
twong xrng hay khong twong xtrng ma khong nght dénla do
ho quy mén Pang ta, nhan dan ta nén ban bé quéc té sang

thdm Viét Nam mubn duoc gap Bac? Bac da cé thé tiép mot
doan van cong, mot doi bong da..., sao lai khéng tiép mot vi
thwong twdng, mot nha hoat déng xa hoi vi Vit Nam?... Cac
chu phai lam sao dé mdi ngwdi ban bé qudc té dén nuécta la
gan va yéu Viét Nam thém mot chut’[6, tr.174-175].

N&m 1959, Cha tich H5 Chi Minh sang san bay Gia Lam
dén Téng théng mét nwéc Ién & chau A dang gitk mét vij tri
quan trong trong Uy ban kiém soat va giam sat quéc té tai
Viét Nam. Vi Téng théng cao tudi nay da doc mét bai dién van
khéng dwoc hap dan Idm trwéc quan ching dén tiép tai san
bay. Bédng nguwoi ta thy Cha tich gat ngwoi phién dich sang
mot bén va noi: “Téng théng phat biéu thi Chu tich phién dich
m&i hop”. Rbi bang mét cach khéo Iéo ky la, Ngwoi da dich
nhi*ng cau tiéng Anh t& nhat kia thanh nhitng cau tiéng Viét
hép dan, gay hao hirng s6i néi cho nguoi nghe. Tiéng hoan
hé, v tay ndi lén nhw sdm. Budi tiép dén da thanh cong m§
man. Vi Téng thdng nwéc ban té ra rat xic dong truédc nhiét
tinh, mén khach cta nhan dan Viét Nam.

Trong cudc dau tranh vi sw nghiép giai phéng dan toc, vi
nén doc lap cha dat nwdc, HS Chi Minh da giao tiép khong
biét bao nhiéu déi thd ltic nao cling mudn 14t dé cach mang,
lat @& chinh quyén, lat dd Bang Cong san Viét Nam. Vi cac
ddi twong nay, Nguwdi da (ng xir véi phong cach ctia mét nha
hoat dong chinh trj 3o luyén, nha ngoai giao tirng trai, mét
chién sy ngoai tran tuyén cuc ky diing cadm va théng minh dé&
gianh thdng lgi trong tirng tran danh. Mét ddng tac nhw danh
roi db vat dé tranh cai bat tay chwa ding luc, mét 1i choi chiv
tham thiy va sic nhon hon ca gido gwom, mot ban tay bit
vao hong phao, mét 1&i canh bao dat tén to6i pham chién tranh
vao dung chdé clia nd, mét sy nén nhin ma Ngudi da phai
nhac lai bai hoc clia Viét vwong Cau Tién khi xwa... tat ca
d&u dwoc HO6 Chi Minh can nhic va st dung linh hoat, thién
bién van héa trong nhirng cudc giao tiép phirc tap va nhirng
cudc dau tri cé y nghia quyét dinh dé& gianh dwoc thing loi
quan trong cho cach mang Viét Nam.

Nam 1946, H5 Chi Minh sang Phép, ngwdi phu trach lam
hé chiéu xin phép 1am thd tuc. Nguwoi vui vé néi: “Chua ct hi,
Béc tra 11 day dd”. Dén cau than sinh Bac 1a gi? Nguoi cudi,
tra 1&i hom hinh: “Bac 1a H6 Chi Minh thi, 6ng cu than sinh
la... H5 Chi Théng!”. Moi ngu®i nhin nhau cwdi vui vé. Mot
I&n c6 nha bao nuéc ngoai héi HS Chi Minh: “C6 phai Hb Chi
Minh Ia Nguyén Ai Quéc khong? ”. Ngudi tré 1&i: “Ong clr dén
ong Nguyén Ai Quéc ma hoi’.

Lan khac nha bao nuwéc ngoai xin phdng van, éng ta d&t
cau hai: “Thwa Chu tich, trwdc hoat dong & nwéc ngoai, vao
tu ra kham, nay lam Cha tich nwéc, Cha tich thdy cé thay
ddi trong d&i minh khong?”. Nguwai tra & hém hinh: Khong,
khéng c6 gi thay ddi ca, Iic bj tu & Quang Tay luén ludn cé
hai linh gac giai di, lic trong tu méi ngay 5 phut dwoc hai
ngwdi linh bdng sting dan ra dao choi. Nay lam Cha tich
nwéc di dau cling ¢ hai ddng chi mang sung luc di theo, 6ng
thay co gi thay d6i khong nao?.

N&m 1946, trén dwong tlr Phap vé Viét Nam dén ving
bién Cam Ranh, H6 Chi Minh nhan dwoc birc dién cia Do
dbc Pac-giang-li-o xin gdp Chu tich trong cang, muc dich
cta chung la giéu vé dwong oai d& uy hiép tinh than. Trong
bd quan 4o gidn di, H5 Chi Minh ngdi git)a mét bén 1a Bo
dbc hai quan Phap, bén kia l1a Théng soai luc quan Phap
& Vién déng vdi nhivng bd quan phuc sang loang cac th
bdi tinh, quan ham, quan hiéu. D4c-gidng-li-o giong mia mai
bdng gio: “Thwa 6ng Chd tich, 6ng da dwgc dong bd khung
rat dep cla hai va luc quan d6” - H5 Chi Minh than nhién mim
cwdi: “Do dbc biét do, gia tri la & blrc hoa ch khdng phai b
khung. Chinh blrc hoa dem lai gia tri cho bo khung”. Bat ngé
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va cay cu trwdc tai (’ing x& théng minh ctia H6 Chi Minh, ca
hai khéng dam néi xach mé nira ma té ra rat lich 1am va kinh
phuc.

2.5. Phong céch giao tiép, trng xtr ctia Cha tich H6 Chi Minh
luén c6 sw théng nhét bién ching gidka Ly va Tinh

Phong cach (rng xtr H6 Chi Minh dat dén sy hai hoa két
hop gitva tinh cdm ndng hau va ly tri sang subt, né uyén
chuyé&n nhw tw duy khoang dat ctia Ngudi, né xa la v&i moi
sw ctrng nhéc, khién cwéng, sén sang vi cai I6n ma cham
chuwdéce cai nhé.

Nam 1946, Chu tich H5 Chi Minh sang tham chinh thirc
nwéc Phap. Ngwdi téi Birait. Ra san bay don Ngwoi, vé phia
Phap chi mét minh 6ng tinh trudng, sau dé ho dwa Nguoi vé
nghi & mét khach san kha sang, nhwng bén ngoai van dang
con son phét dang dé.

Chi Phuwong Tiép, mot Viét kiéu tai Phap, dwoc cliv 1am
phién dich cho Ngui, t6 y thdc méc vé su dén tiép khong
dwoc trinh trong: “Tai sao ho chwa c¢6 Chinh phi ma Cu da
sang?”. Nguwoi tra 1&i hém hinh: “Thé néu ho cé Chinh phu
rdi, ho ddi y, khdng mdi minh sang nira thi sao?” Ngam lai
thdy tm suy nghi clia Ngudi viva xa réng, vira uyén chuyén,
néu can hep, ¢ chap kho cé thé gianh théng loi trong mot
cudc dau tri phire tap.

Dap tir trong budi chiéu dai ctia Thi twéng Phap Bidon
(2/7/1946), Ngwoi néi: “Chung ta déu duoc kich thich bdi
moét tinh than. Triét ly dao Khdng, va triét ly phwong Tay déu
tan dwong mot nguyén tic dao dirc: “Ky sé bat duc, vat thi v
nhan”. Téi tin rang trong nhirng diéu kién 4y, hoi nghi sap t&i
sé di t&i nhirng két qua tét dep [3, tr.304].

Dé& bao vé nén doc lap cta dan toc Viét Nam, chéng lai
cudc chién tranh phi nghia ma thuc dan Phép gay ra, néi
chuyén v&i nhirng ngudi Phéap, H5 Chi Minh khang dinh bang
nhirng ly 18 day tinh thuyét phuc: “Cac ban yéu nwéc Phap
clia cac ban va mubn né déc lap. Cac ban yéu ddng bao cla
cac ban va mudn ho duwoc ty do. Long yéu nwéc thuwong noi
nay lam vé vang cac ban vi né la ly twéng cao quy nhét ctia
loai ngwdi. Nhwng chung toi cling phai dwgc phép yéu nwéc
clia chang t6i va muén né ddc lap chi! Ching t6i cling phai
dwoc phép yéu ddng bao ching t6i va mudn ho dwoc tw do
ch! Cai ma céac ban coi la ly twédng cling phai la ly twdng clia
chung téi. [3, tr.75].

O Hb Chi Minh, thuyét phuc béng ly I& ludn két hop voi
cdm héa trai tim ngwoi di thoai bang tAm long nhan hau,
bang cach cuw x& nhay cam, tinh té, (ng x& cé Iy, c6 tinh.
Qua vé mat thanh cao, nu cuwdi rang r&, giong néi ém ai, cach
néi hda nha ctia HS Chi Minh, ngudi dbi thoai cdm thay toat
lén & Ngudi mét khat vong dan chi, mot ham mudn 1am sang

danh chan ly, chinh nghia b&ng thuyét phuc, ly 1& va trai tim
chtr khéng phéi bang strc manh quyén uy.

Trong dip lam sach “Nguoi tbt, viéc tbt” do Nguwoi truc tiép
chi dao, Nguwi da doc ky tivng bai, gop ¥ can than, sang subt.
Tap sach vé giai cAp cong nhan clia nha xuét ban Lao déng
mé& dau bang cau chuyén Nguwdi tha kho liém khiét (dwoc
Nguwoi stra lai la “Ngwoi gitv kho trong sach”). Truyén c6 mét
chi tiét: Ong gia gitr kho mét 1an bi bénh, lvong y ké don,
nhwng di mua, clra hang thiéu méat may vi thubc quy, trong
khi kho dworc liéu cla 6ng thi van con. Anh em khuyén ct 14y
ra dung rdi lam tha tuc sau. Ong gia khong chiu, xuét nhap
phai theo ding ché dd quy dinh, minh 1& ngu®i gite kho cang
phai nghiém chinh chap hanh, tha uéng thiéu mét vai vi chir
khéng dé vi pham nguyén téc. Chi tiét nay khién nguwoi lam
sach cho la rat hay, né néu gwong liém khiét ctia ngudi can
bd gilr gin tai sé&n quéc gia, khoéng to hao mét chut ndo cho
ban than, du chi vai vi thubc quy, khi minh dang c6 bénh. Doc
dén chi tiét nay, Ngudi td y khong vui, dé nghij xem lai. Nguoi
néi: “Pham chét clia 6ng gia rat dang khen, nhung cach giai
quyét trong nay c6 nhidu diéu chwa 6n. Sach ngui tét, viéc
tbt cbt d& nguwoi ta hoc tap, 1am theo, nguwdi nwée ngoai ciing
qua dé ma hiéu ngudi Viet Nam. Birng dé ngwoi ta cam thay
minh tét nhwng cirng nhac, khé gan” [6, tr.176-177].

3. Két luan

Hb Chi Minh 1a hién than cta tdm gwong trong phong
céach giao tiép, rng x&r. Nguwdi khéng ngirng nd lwc phan du
vwet qua nhirng kho khan va cé mét sy nghiép cach mang vi
dai. Sy nghiép do la tim ra con dwdng clru nwée, gidi phong
dan téc, 1anh dao nhan dan gianh nhitng thang lgi I16n trong
khang chién chéng gidc ngoai xam va bwéc dau xay dwng
chl nghia xa hoi. Sy nghiép dé luén hién hiru moét phong
céach rat rieng & H6 Chi Minh

Nghién clru phong cach giao tiép, rng xtr ctia Nguoi cd
vai tro rat quan trong trong viéc xay dwng van hoa giao tiép
trng x& ctia con Nguwoi Viét Nam trong thoi dai ngay nay./.

Tai liéu tham khao
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TIN TUC & SU KIEN

THE LE VIET VA GUI BAI
CHO TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

1.

Bai gri dang tap chi phai la céng trinh nghién ctru
clia tac gia, chwa dang va chwa glvi dang & béat ky tap
chi nao khac.

. Bai gri dang bang tiéng Viét hoic tiéng Anh, dwoc

danh may tinh, in trén 1 mat gidy khd A4 thanh 2 ban
(phong chir Arial (Unicode), c& chir 11; I& trén va I&
dwéi 3cm; 1& phai va |& trai 3cm).

. Céc hinh vé& phai ré rang, chuan xac. Néu bai c6 anh

thi phai gvi kém anh gbc d6 phan giai 200dpi. Hinh vé
va anh phai duoc chu thich day du.

. Céc cbng thirc va cac théng sb cé lién quan phai

duoc ché ban bang phan mém Mathtype (ké ca cong
thirc hodc cac thanh phan ctia cong thirc co trén cac
dong van ban).

. Tai liéu tham khao chinh, trich dan phai cé da cac

thong tin theo trinh tw sau: Ho tén tac gia (hoac chu
bién), tén sach (tén bai bao/tap chi, tén bao cao khoa
hoc), noi xuat ban, nha xu4t ban, ndm xuat ban, trang
trich dan (t6i da 10 tai liéu tham khao chinh).

6. Ghi rd ho, tén, hoc ham, hoc vi, noi lam viéc, sb dién

thoai, e-mail cla tac gia kém theo mét file chira ndi
dung bai bao.

. Bai viét phai c6 tén bang tiéng Viét va tiéng Anh, cac

tir khoa tim kiém. M&i bai cAn kém theo phan tém tat
bang tiéng Viét va tiéng Anh (c& chi 10, téi da 1a 150
tr) cung cap nhirng ndi dung chinh cla bai viét.

. CAu truc bai bdo gébm cac phan: dan nhap, ndi dung

khoa hoc va két luan (viét thanh muc riéng). Bai bao
phai dua ra dwoc cac két qua nghién clru méi hodc
cac wng dung md&i hay phai néu dwoc hién trang,
nhirng huwéng phat trién co ban cla van dé dwoc dé
cap, kha nang nghién ctu, phat trién va &ng dung
tai Viét Nam. Bai gi¢i thiéu téng quan khéng qua 10
trang; cong trinh nghién ctru va trién khai rng dung
khéng qua 8 trang.

. V6i bai thong tin khoa hoc, tin ngan: La cac bai dich

tdng thuat, tdng quan vé cac van dé khoa hoc cong
nghé xay dwng kién tric co tinh thoi sw.

10.Khong tra lai ban thdo cho nhirng bai khéng dang./.
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