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NGHIEN CUU THU'C NGHIEM XAC PINH UNG XU CHIU UON
VA CHIU CAT CUA KET CAU DAM BE TONG COT THEP
CHE TAO TU BE TONG COT LIEU NHE

PANG THUY CHI, BUI THI THANH MAI, PO VAN LINH
Khoa Ky thudt Xay dung, Truong Dai hoc Giao thong vdn tdi
Email lién hé: thuychi.dang@utc.edu.vn

Tém tit: Nhiéu nam qua, bé tong cot liéu nhe da dwoc sir dung khd rong rdi trén thé gici.
Tuy nhién ¢ Viét Nam hién nay, bé tong cot liéu nhe méi chi dwoc g dung phé bién trong cdc
két cau twong diic san, chwa dwoc sir dung nhiéu trong cdc két cau chiu lyc. Cdc nghién ciru
trén thé giGi ciing chi ra rang, tng xir ciia bé tong cot liéu nhe chiu cat phirc tap hon nhiéu so
Véi teng xir chiu nén va chiu uon. Trong bai bdo nay, tdc gia da tdp trung nghién cieu xdc dinh
vng xik chiu uén va chiu cdt dong thoi ciia dam bé tong cot thép sir dung cot liéu nhe bang thiee
nghiém, doéi véi 8 dam c6 cau tao sé heong cot thép dai khéac nhau. Cdc dam nay sir dung bé
tong c6t liéu nhe véi cuong do chiu nén khodng 35 MPa, duogc thi nghiém uon 4 diém véi ty l¢
chiéu dai chiu cdt trén chiéu cao dam bang 1,5. Ung xir chiu uén va chiu cdt ciia cdc dam nay

s€ dwgc danh gia qua khad nang chiu luc, quan hé lyc - dj vong va sy phat trién vét nit.
Tir khoa: Bé tong cot liéu nhe, ng xu ubn, cdt.

Abstract: Lightweight aggregate concrete has been available in the world for many years
but not very popular in stressed structures apart from block masonry in Viet Nam. A thorough
search of existing literature also reveals that behaviour of lightweight aggregate concrete
under shear is more complicated than that under load and flexure. This paper mainly identifies
the flexure and shear characteristics of reinforced concrete beams made of lightweight
aggregate. For that purpose, 8 concrete beams with dissimilar spacing of transverse
reinforcement were produced. These lightly reinforced 35 MPa concrete beams were tested in
a four-point loading test setup at a shear to span ratio of 1.5. The flexure and shear behaviours
of the beams are to be evaluated by measuring the maximum load capacity, load-curve
deflection relationship and crack propagation for all tested beams.

Keywords: Lightweight aggregate concrete, flexure, shear.
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I. PAT VAN PE

Trén thuc té, bé tong 6t liéu nhe da duoc sir dung thanh cong va phé bién trong xay dung
no6i chung va xdy dung cu néi riéng tir hon 70 nim qua trén thé giéi. Nam 1991, Holm va
Bremner [1] da tong hop rang hon 300 ciu nhe dugc xay dung & Bic Mi, tdi thiéu 100 cai da
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xdy dung ¢ Lién X0 cii, mot sé luong dang ké da dugc thuc hién ¢ chau Au va dic biét hon
2000 cau nhe nhip ngin di duoc xay dung & Alberta, Canada. RS rang viée st dung bé tong cdt
liéu nhe trong xdy dung cau khong phai 1a méi trén thé giGi, tuy nhién van hoan toan méi mé
trén thi trudng Viét Nam. Trong nhitng nim gan day, viéc ché tao bé tong cdt liéu nhe da bt
dau duoc quan tdm & nudc ta. Tuy nhién, kha nang chiu luc con han ché nén loai bé tong nay
chu yéu dugce st dung 1am vt liéu cach nhiét, gach bloc va cac tim tuong ding trong xay dung
dan dung. Trén thuc té, chua co nhiéu nghién ctru va ing dung bé tong 6t liéu chiju luc nhe sir
dung trong dé 1am két ciu chiu luc.

Mot s6 nha khoa hoc & Viét Nam da thuc hién viéc nghién ctu thanh phan, tinh chét bé
tong cdt liéu nhe chiu luc (dac biét 1a bé tong 6t liéu nhe cuong do cao) voi vat li€u trong nude
dé ung dung trong két cau cau, nha cao tang [5, 6, 7]. Tuy nhién, cdc nghién ctru vé & quy mo
két cAu van dang con gidi han, dac biét la vé cac ung xu chiu lyc quan trong nhu chiu udn, chiu
cit va chiu nén. Cac nghién ctru trén thé giéi ciing chi ra rang, do cudng do ctia cdt liéu nhe nho
hon kha nhiéu so v6i da xi ming, ing xir ciia bé tong cdt liéu nhe chiu cit phirc tap hon nhiéu
s0 v6i tng xir chiu nén va chiu udn [2, 3, 4].

Trong bai béo nay, tac gia trinh bay két qua nghién ctru thuc nghiém xac dinh ung xtr chiu
udn va chiu cét déng thoi cua 8 dam bé tong cdt thép ché tao tir bé tong cdt liéu nhe, cuong do
chiu nén khoang 35 MPa. Cac dam nay co cAu tao sd luong cbt thép dai khéac nhau, dugc thi
nghiém udn 4 diém véi ty 1€ chiéu dai chiu cét trén chiéu cao dam b?mg 1,5. Muc dich cua
nghién ctru nham khao sat mot cach phu hop g xir chiu udn va chiu cit cua két cau ché tao tir

mot vat liéu con tuong doi moi ¢ Viét Nam - vat li€u bé tong cot liéu nhe chiu lyc.

IL. NGHIEN CUU THUC NGHIEM

2.1. Thiét 1ap thi nghiém

Trong nghién ciru nay, tmg xir chiu uén va chiu cit ciia két ciu dam bé tong cot liéu nhe s&
duge xac dinh bang phuong phép thuc nghiém. Tét ca 8 dam dugc thi nghiém déu co cuing kich
thudc 150 x 200 x 1200 mm, st dung cot thép doc 16p trén va 16p dudi giéng nhau, véi ham
lugng cot thép dai thay doi. Cac dam dugc thi nghiém udn 4 diém cho dén khi pha hoai. Chiéu
dai chiu cét duge lua chon bﬁng 300 mm, v6i muc dich 1am cho cac dam thi nghiém co thé bi
pha hoai do cat khéng ché (ty 1é chiéu dai chiu cat/chiéu cao dam 1a 1,5). Cac dam sir dung
2016 & 16p dudi, 2010 & 16p trén, thép dai @6 thay dbi trén doan chidu dai chiu cét (hinh 1).
Céc dam dugc dat tén lan lugt 1a BSx-y, voi x 1a khoang cach giita cac cot thép dai trong doan
chiéu dai chiu cit; y 1a sé thir tr mau thi nghiém. C6t thép dai trong doan chiéu dai chiu cit hay
ddi lan luot 1a 0 (khong co cdt dai), 150 mm, 100 mm, 50 mm. Véi mdi loai khoang cach cdt
dai, s& c6 2 mau thi nghiém duoc ché tao. Kich thude va céu tao nay cua cac dam thi nghiém

cho phép khao sat mot cach phit hop tmg xir chiu udn va chiu cat cua két cau.

4 Tap chi KHOA HQC GIAO THONG VAN TAI S 69 - 04/2019



Cong trinh Khoa hoc

Khu vuc thay dbi

budc cbt dai &1\ 0,51 2910 D
2910 @

:[ ‘ \ \ '
200 B 26___(3)
200
- - = 4 2(2)16@
\2(2)16C 201
150
150 300 | 300 | 300 150
| | | |
1200

BSO-1; BSO-2 ¢ BS100-1; BS100-2 *

5

300
Khéng cé dai

ol (Ll o
% %

100,100 | 100

BS50-1; BS50-2 *

|

BS150-1; BS150-2 ¢

150 150

QliM.l
Hinh 1. Céu tao cdac dam thi nghiém

Cbt liu nhe st dung trong nghién ctru nay 1a da xbp, c6 khdi lugng thé tich & trang thai
kho 14 0,82 g/cm?. Céc vat liéu khac gdm xi ming podc lang, cat vang song Cau, mudi silic, phu
gia déo polycarboxylat cai tién R209 va nudc. Bé tong cot liéu nhe c6 khdi lugng thé tich 1a
1830 kg/m?, voi cudng do chiu nén trung binh sau 28 ngay 1a 35 MPa. C6t thép doc va cdt thép
dai c6 cudng d6 chiu kéo chay trung binh Ian luot 1 392 MPa va 325 MPa. Céc vi tri gbi gia tai
va gbi d& duoc gia cudng bang thép tam truyén luc, neo vao trong bé tong nho rau thép tai (hinh
2a,b).

Trén bé téng cét
liéu nhe

Bude cot thep Ché tao mau Ché tao mau tru tron
Hinh 2a. Ché tao cdac méu thi nghiém

Céc miu sau khi bao dudng 28 ngay s& dugc tién hanh thi nghiém tai phong thi nghiém Vat
liéu va Két cau xdy dung cua truong Pai hoc Giao thong Van tai (hinh 3). Cac dam duoc gia tai
bang phuong phap khdng ché chuyén vi, véi téc d6 Imm/phat. Thiét bi do chuyén vi LVDT
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duogc gin & giita nhip va gdi gia tai. Cac 14 dién tré do bién dang (straingage) dugc dan cbt thép
doc chiu kéo va cbt dai. Cac 14 dién trd do bién dang ctia bé tong ¢ mat trén va mat dudi cua

dam, ¢ khu vye chiu uon thuan tay.

Hinh 3b. Ché tao cdc mau thi nghiém
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Hinh 3. Thiét ldp thi nghiém uon 4 diém
2.2. Két qua thi nghiém

Két qua thi nghiém duoc tong hop ¢ Bang 1, bao gém luc gy nut, luc tac dung 16n nhit va
dang pha hoai ciia dam. Mbi quan hé giita Iyc tic dung va do vong giita nhip ciia tit ca cac dam
duoc biéu dién trén hinh 4. Quan hé luc - do vong va cAu tric vét nit ciia cac dam co cung ciu
tao duoc trinh bay trén céc hinh 5, hinh 6, hinh 7 va hinh 8. C6 thé thiy trén hinh 4, cac dim thi
nghiém c6 (mg xir tvong d6i gidng nhau. O giai doan dau tién, khi bé tong chua bi nit, quan hé
lwc tac dung va do vong giira nhip ting gan nhu tuyén tinh. O muc tai trong xap xi 20kN, vét

nut dau tién xuat hién ¢ gitta dam, tai khu vuc chiu uon thuén tuy cua tat ca cac dam.
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Bing 1. Két qua thi nghiém va tinh todn Iy thuyét
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Hinh 5. Liec — dg vong va cdu triic vét nirt ciia cde dam SO-1va S0-2 (khéng c6 cot dai)
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Dbi voi dam SO-1 va S0-2 khong c6 cot dai & doan chiéu dai chiu cit, vét nut xién c6 goc
nghiéng xap xi 45°xuét hién ¢ mirc tai trong lan luot 1a 63,2 kN va 65kN. Tai trong tiép tuc ting
1én, vét nirt nghiéng nay mé rong, kéo dai toi gbi ¢ va dam bi pha hoai lan lugt & mirc tai trong
74,80 va 80,97 kN. Sau khi dat dén gi4 trj luc 16n nhit, tai trong giam xudng dot ngodt. Co thé
quan sat & hinh 5, vét niit nghiéng ct truc tiép qua cdt liéu nhe, do d6 hidu Gmg cai khoa cbt lidu
ctia két cau dam nay khong 16n. Luc cét van co thé tiép tuc truyén nho hiéu tmg chdt ctia thanh
thép doc va duy tri & muc tai trong nho hon rat nhiéu.
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Hinh 6. Luc — d6 vong va cdu tric vét nitt ciia cdc dam S150-1 va $150-2
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Hinh 7. Luc — dg vong va cdu tric vét nirt ciia cdc dam S100-1 va $100-2
Céc dam S150-1 va S150-2 ciing xuat hién vét nit thang goc & khu vure chiu udn thuan tay,
& muc tai trong 1an luot 14 22,5 va 24,1 kN (hinh 6). Sau do6, vét ntt do ubn cét xuit hién & gan
tam thép truyén lyc & mirc tai trong xap xi 67 kN. Cac dam nay dat dén murc tai trong 16n nhét 1a
169,10 va 176,98 kN, sau d6 luc tic dung giam tir tir. Diéu nay duoc giai thich khi vét nut
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nghiéng ma rong tir tir, hidu Gmg cai khoa ¢t liéu va cbt thép dai dong thoi lam viée. Dén khi do
vong xap xi 6mm, vét niit mé rong 16n, hiéu tng cai khoa cdt lidu gan nhur khong con tac dung,
chi con cdt dai tham gia chiu lyc chinh. Khi d6, luc tac dung duy tri & murc tai trong nho hon,
xap xi 120 kN.

Céc vét nit thang goc ctua dam S100-1 va S100-2 xuét hién & mirc tai trong lan luot 1a
25,30 va 23,60 kN. Sau d6, vét nut do udn cat xut hién & gan gbi gia tai & mirc tai trong xap xi
121 kN, do cimg ciia dam bat ddu giam dang ké (hinh 7). Cac dam nay dat dén muc tai trong 16n
nhit 1a 211,95 va 197,11kN, sau d6 luc tac dung giam tir tir. Tai thoi diém nay, bé tong ving
nén & thé trén khu vuc chiu udn thuan tiy da bi ép v, thé hién sy pha hoai do mé men udn. Co
su xuat hién ciia vét nit nghiéng chay tir gbi gia tai vé& gbi d&, ¢ muc tai trong xap xi 186 kN,
tuy nhién bé rong vét nut nghiéng nay rat nho (ké ca dén giai doan pha hoai & muc chuyén vi
16n). Diéu nay ching t6, dim van con kha ning chiu cit. Tuy nhién, do 16p bé tong bao vé cua
cdt thép doc 16p trén & ving nén da bi ép v, kha nang chiu nén ctia dam (gom ca bé tong va cbt
thép doc chiu nén) bi giam, dan dén kha nang chiu lyc cia dam giam dan va duy tri & muc tai
trong nho hon, x4p xi 175 kN. Diéu nay ching to, viéc ting ham luong cbt thép dai da lam cho
dam thay ddi tir dang pha hoai do cat (& mau SO va S150) thanh dang pha hoai do udn.
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=4 M
50.0 |
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Hinh 8. Luc — d vong va cdu triic vét nitt ciia cdc dam S50-1 va S50-2
Ung xir chiu Iyc ctia ddm S50-1 va S50-2 ciing tuong tu nhu cic dam S100-1 va S100-2.
Tham chi, viéc ting ham luong cdt dai hau nhu khoéng anh hudng nhiéu dén kha ning chiu luc
clia cac dim nay. Cac dam S50-1 va S50-2 ciing xudt hién vét nit thang goc & khu vure chiu udn
thudn tay, & mic tai trong 1an luot 1 26,20 kN va 24,90kN. Sau do6, vét nit do udn cét xut hién
& gan gbi gia tai & muc tai trong xAp xi 149 va 172 kN (hinh 8). Cac dam nay dat dén murc tai
trong 16n nhét 1a nhat 14 201,91 va 205.59 kN. O dim S50-2, hau nhu khong c6 vét nghiéng xuét

phat tir gdi gia tai dén gbi d& nao co thé quan sat duge. Pidu nay chimg t6, cac dim da bi pha
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hoai do ubn, khi ham luong c6t thép dai dit 1on. Sau khi mot phan cta 16p bé tong bao vé phia
trén bi pha hoai, lyc tac dung giam cham va duy tri & muc tai trong xép xi 190 kN. O giai doan
nay, c6t thép phia trén phai tham gia chiu mét phan 16n luc nén ciing vai bé tong, dong thoi cot
thép chiu kéo da bi chay.

bé tién quan sat, mbi quan h¢ gitra luc va do vong cia céc dam thi nghiém duogc trinh bay
trén 2 biéu d6 ¢ Hinh 9. C6 thé thy, viéc ting ham luong cbt dai v6i budc cdt dai thay doi tir 0,
150 mm, 100 mm va 50 mm s€ lam tang kha nang chiu luc cua két céu, chuyén tir phé hoai gion
do cit (hinh thanh vét ntt nghiéng 16n), chuyén thanh pha hoai déo do udn (bé tong viing nén bi
ép v, cdt thép bi chay). Co thé thiy, d6i véi dam SO va S150, stc khang uén ctua dam 16n hon
nhiéu so véi strc khang cét, c6 nghia 13 dim bi pha hoai do cat. Khi giam khoang cach budc cdt
dai xubéng con 100 mm va 50 mm, twong Gmg véi dam S100 va S50, gia tri stc khang cit ting
1én trong khi strc khang udn duoc giit khong doi. Di véi 2 dam nay, két ciu thi nghiém bi pha
hoai do udn khong ché.
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Hinh 9. So sdnh quan hé giita lyc — d¢ vong giita cac dam cé ham lwong cot thép dai thay doi

Két qua tinh toan Iy thuyét theo tiéu chuan ACI 318-14 d6i v6i kha nang chiu mé men uén
va luc cit ciua cac dam duoc trinh bay & Bang 1. Co thé théy, ddi v&i dam SO va S150, strc
khang udn ctia dim 16n hon nhiéu so véi strc khang cit, c6 nghia 1a dam bi phé hoai do cit. Co
thé thay strc khang cit theo thuc nghiém 16n hon nhiéu so véi két qua tinh toan 1y thuyét, dao
dong tir 35,8% dbi voi dam S0, dén 74,8% d6i voi ddm S150. Khi giam khoang cach bude cbt
dai xudng con 100 mm va 50 mm, tuong ung véi dam S100 va S50, gia tri stic khang cat ting
1én trong khi strc khang ubn dugc giit khong dbi. Pbi véi cac dam nay, luc tac dung 16n nhit
dugc xac dinh tir md men khang ubn danh dinh nh6 hon gi tri thu dugc tir thi nghiém khoang
19,5%. Piéu nay c6 thé duoc giai thich 12 do mé hinh tinh chua xét dén sw tham gia chiu nén
ctia cbt thép doc ¢ thé trén. Riéng dbi voi dam S50, co thé thiy gid tri strc khang cit 16n hon
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nhi€u so véi stic khang udn tinh toan. Diéu ndy dam bio cho dam s€ bi pha hoai do uén khong
che.

III. KET LUAN

Trong nghién clru nay, ing xtr chiu udn va chiu cét cia két cAu dam bé tong cdt lidu nhe
dugce thuc hién. Cac dam st dung cbt thép doc 16p trén va 1op dudi giéng nhau, c6 ham lugng
cdt thép dai thay ddi, voi bude cbt dai thay ddi ddi 1an luot 13 0 (khong c6 cdt dai), 150 mm, 100
mm, 50 mm. Két qua thi nghiém cho théy, ung xu chiu lyc cua dam bé tong c6t lidu nhe twong
tu nhu bé tong cdt thép thuong. Véi cac dam co it cdt dai (bude cbt dai 0 va 150 mm), ddm bj
pha hoai do cit v6i vét nirt nghiéng 16n phat trién tir tir gbi d& dén gbi gia tai. Két cau bi pha
hoai dot ngdt & muc chuyén vi nho, thé hién sy pha hoai “gion”. Viéc tang ham lugng cbt thép
dai d4 lam cho dam thay ddi tir dang phé hoai do cét thanh dang phéa hoai do udn déi véi cac
mAu thi nghiém c6 budce dai 50 va 100 mm. Cac dam nay pha hoai & mirc chuyén vi 16n hon
(tinh déo cao hon), véi ddc trung cdt thép chiu kéo bi chay va bé tong ving nén bi ép vd. Céc
két ciu dam thi nghiém ciing dugc so sanh véi cac két qua tinh toan 1y thuyét tir strc khang cit
va khang uén ddi v4i bé tong cot thép theo tidu chuan ACI 318-14. Két qua thi nghiém 16n hon
tir 35,8% dén 74,8% dbi véi dam bi pha hoai do cit, va 19,5% dbi v6i dam pha hoai do udn.

Tai liéu tham khao
[1]. T. A. Holm, T. W. Bremner (1991),"The durability of structural lightweight concrete”, Proceedings
Second International CANMET/ACI Conference, Montreal, Canada.

[2]. H. S. Lim et al. (2011), "Reinforced Lightweight Concrete Beams in Flexure", ACI Structural
Journal. VVol. 108(1).

[3]. P. Shafigh et al. (2011), "An investigation of the flexural behaviour of reinforced lightweight
concrete beams", International Journal of the Physical Sciences. Vol. 6(10): 2414-2421.

[4]. Tang, Chao-Wei & Yen, Tsong & Chen, How-Ji. (2009). Shear Behavior of Reinforced Concrete
Beams Made with Sedimentary Lightweight Aggregate without Shear Reinforcement. Journal of
Materials in Civil Engineering - 21(12), December 2009.

[5]. Pdng Thity Chi, Pham Duy Hitu, Thai Khac Chién (2015), “Nghién ctru thiét ké thanh phan bé tong

bt liéu nhe chiu luc dé ung dung trong két cau cau ¢ Viét Nam”, Tap chi Giao thong van tai, 6 7/2015.

[6]. Chi Thuy Dang, Huu Duy Pham, Ha Thanh Le, Eric Garcia-Diaz (2016), “A study on high strength
lightweight aggregate concrete”, The 7th International Conference of Asian Concrete Federation (ACF),
Hanoi, 11/2016

[7]. Thuy Chi Dang, Duy Huu Pham (2016), “Effiency of type and content of lightweight aggregates on
strength of lightweight aggregate concretes”, The International Conference on Sustainable in Civil
Engineering (ICSCE), Hanoi, 11/2016 ¢

Tap chi KHOA HQC GIAO THONG VAN TAI S 69 - 04/2019 11



Cong trinh Khoa hoc

NGHIEN CUU ANH HUONG CUA CAC THONG SO TAC NHAN SAY
DPEN QUA TRINH SAY THOC TRONG THIET BI SAY Vi NGANG

PO THAI SON
Khoa Cokhi, Truong Pai hoc Giao thong Vdn tdi
Email lién hé: sondt_nkt@.utc.edu.vn

T6m tdt: Bai b&o trinh bay nghién citu dwa trén mé hinh mé phong pde sdy hat tinh lép
day véi cong thire sdy théc 16p méng da hiéu chinh theo s6 liéu thie nghiém dé danh gid dnh
hieong ciia cdc thong sé nhiét dd, dé am va toc dg tac nhan sdy dén thoi gian va chdt lrong qua
trinh sdy théc trong thiét bi sdy vi ngang.

Tir khéa: MO hinh, tdc nhan sdy, say théc 16p day, thiét bi sdy vi ngang.

Abstract: Based on the PDE model of static deep-bed layer drying with modified thin layer
paddy drying formula, the paper presents a study to evaluate the effect of the drying air
parameters, such as temperature, moisture and speed on the drying time and the quality of paddy
in the flat-bed drier.

Keywords: Model, drying air, deep-bed drying paddy, flat-bed drier.

Ngay nhdn bai: 05/04/2019 Ngay chdp nhin dang: 18/04/2019  Ngay nhdn bai sira: 26/4/2019

I. PAT VAN PE

Thiét bi sdy vi ngang dugc dung phé bién ¢ Viét nam dé say thoc sau thu hoach. Qué trinh
say thoc trong thiét bi sdy nay dugc mo phong theo md hinh siy hat tinh 16p day pde (partial
differential equation).

Khoéng cé nhiéu nghién ciu chuyén sau cho md hinh pde sy hat trong thiét bi sdynay ngoai
vai cong trinh nhu: nghién ctu thuc nghiém CARD [1], nghién ctu lua chon cong thirc say 16p
maong trong md hinh pde va hiéu chinh hé sb truyén nhiét do su xép chong cua théc trong say 16p
day [2], nghién ctru danh gia anh huéng cua chiéu day 16p hat [3] va nghién ctu xac dinh thoi
diém dao gio tdi wu trong sy thoc tinh 16p day [4].

Trong mé hinh say thdc tinh 16p day ngoai chiéu day Iop hat va thoi diém dao gio thi céc
thong sb cua tc nhan say ciing anh huang truc tiép dén thoi gian sdy va chat luong thoc siy. Tiép
theo [2, 3, 4] nghién ctru ndy dua theo md phong pde danh gia anh hudng cua cac tham sb tac
nhan sdy nhu nhiét do, d6 4m va téc do/luu luong cua tac nhan siy, 1a nhiing théng sé quan trong
tac dong dén qua trinh sdy thdc trong thiét bi say nay.

I1.CO SO LY THUYET VA NOQI DUNG NGHIEN CUU
Co sé ly thuyét

Day |a nghién ctu tiép theo nghién ciru dénh gia anh huong caa chiu day 16p hat [3] va
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nghién ctu xac dinh thoi diém dao gio ti uu trong say thoc tinh 16p day [4] nén co so ly thuyét
& day tuong tu nhu [3, 4] ciing str dung md hinh pde siy hat tinh 16p dy cua V.K. Srivastava &
J.John [6] voi cdng thic 16p mong Agrawal va Singh va hé sé truyén nhiét thé tich h, da hiéu
chinh tinh dén anh huéng cia sw chong chat cua déng hat 1am bé mat tiép xdc khi - hat giam & lan
[2] va giai md hinh pde theo phwong phép sai phan hitu han theo diéu kién sady CARD [1], véi do
chinh xac mé phong d4 duoc khang dinh [2].

< M0 hinh pde sy hat tinh 16p day VK. Srivastava va J.John nhu sau [6]:

oT, h g OT
a2 (T -T)-=.==2 1
X va,oa(ca+ch)(a g) v, ot @
%: ha ( _T )_ I:h/_'_cv (Ta _Tg ):|pava ﬁ (2)
ot (1—5)(ppcp+ppCWM) a0 (l—g)(ppcp+ppCWM) OX
H _ soH p,(I-¢)oM 3)
ox v, ot pv, ot
M-M
MR =——2% =exp(-X1t" 4
v =X @

e
Cong thuc siy 16p mong Agrawal va Singh (4) da hiéu chinh c6 hé sé X, Y nhu sau [2]:
X = (0,02958 — 0,44565 Rh + 0,01215 T).¢
Y =0,13365 + 1,93653 Rh — 1,77431 Rh? + 0,009468 T

va hé s6 truyén nhiét thé tich da hiéu chinh ha = 0,2755.¢4.G.(2r0. G/ 11a) ***.as.¢, cac thong s6 nhiét
vat 1y cua thoc va tac nhan siy nhu trong [3, 7]

% St dung phuong phép sai phan hé phuong trinh (1) + (4) theo chiéu day 1p hat (x) va
thoi gian siy (t) xac dinh duoc cac nghiém sai phan (5) nhu sau:

t+At
T =T, + { aaTa j AX
1+ 1 X

t+At
H |t+At _ H |'-[+At +(6H JAX

i+1 i gi
vae [T,
T, =T,| +| =% |At
i i ot ,
M E+At: M, §+At +(Mi —-M, §+At).exp(_x it+At.(t+At)Yf+At)

(5)
% Sir dung diéu kién siy cua du an CARD (bdng 1) lam diéu kién bién va két qua thuc
nghiém CARD danh gia két qua md phong pde.
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Bing 1. Cdc théng s ché dg say thuc nghiém CARD[1]

TT Mé 4 Mé 5 Mé 7 Mé 8
1 | Didu kién sdy 43°C, 4%, ) S0HASC, | 50+43°C,
c6 dao giod c6 dao giod c6 dao gioé ko dao gi6

2 | Khéi lugng thoc trude sdy, kg 606 803 851 586

3 | Khdi lugng thoc sau sy, kg 434 556 620 486

4 | Do am do sau siy (%, w.b/d.b.) | 13,65/15,81 | 13,53/15,65 | 12,49/14,27 | 12,64/14,47
5 | B¢ am tinh trude sday (%, d.b.) | 61,704 67,03 56,84 38,022

6 | Chiéu day thoc trudc siy, m 0,246 0,397 0,405 0,249

7 | Luu luong khi siy, m3s 0,80 0,82 0,82 0,82

8 | Thoi diém dao gid, sau gio 7,00 9,00 9,00 -

9 | Khdi lugng riéng thoc uét, kg/m® | 616 530 525 588

10 | Thoi gian sdy mé, gio 10,67 11,5 11,0 7.2

Néi dung nguyén ciru

T mo hinh pde ¢6 thé xac dinh duoc truong nhiét do tac nhan sy Ta(x,t), d6 4m tac nhan
say H(x,t), truong d6 4m hat M(x,t) va nhiét do cua thoc sy Ty(x,t). Tir truong do am M(x,t) d&
dang xac dinh thoi gian siy/mé qua d6 am trung binh ciia mé say va chénh léch do am cuc dai
AMmax ctia cac 16p thoc sdy. Tir trudng nhiét o Ty(x,t) c6 thé xac dinh nhiét 6 16n nhit cua thc
Tgmax €O vuot qua nhiét do chuyén trang théi gion-déo caa thoc (khoangd3°C va ting dan khi dg
am giam [5]) hay khdng, vi khi chuyén trang thai thoc s& bi niit gdy manh anh huéng nghiém
trong dén gia tri thuong pham cua gao [5].

Nghién ctu nay dingmé hinh pde dé danh gia anh huéng cua cac thong sé nhiét do, do am
va téc do tac nhan siy dén thoi gian sy, chit luong qué trinh sdy thoc tinh 16p day theo diéu kién
thuc nghiém CARD [1] qua truong d6 am M(x,t), chénh léch d6 4m cuc dai AMmax, truong nhiét
do hat Tg(x,t) va nhiét d 16n nhét Tgmex ctia théc.

Giai mo hinh pde véi nhiét do, do 4m va téc do tac nhan sy khéac nhau & didu kién CARD
hoic & thoi diém dao gid t6i vu [4] vai chiéu day 16p thoc ting dén 60 cm (ning suat siy cao nhat
c6 thé) [3] dé danh gia anh hudng cua cac thong sé nay dén thoi gian say va chét luong qua trinh
sdy tinh 16p day thdng qua M(x,t), Tg(x,t) va hai dai luong AMmax V& Tgmax.

I11. KET QUA VA THAO LUAN

Chon budc sai phan thoi gian At = 15 phiit va budc khong gian Ax = 0,02 m, thoa méin diéu
kién hoi tu va chinh xac [2, 6], giai md hinh pde v&i diéu kién bién lay theo diéu kién sdy thuc
nghiém CARD [1] d4nh gi4 cac anh hudng cua tham sd nhu nhiét do, d6 am va toc do tac nhan
sdy dén qua trinh sdy théc qua thoi gian sdy/mé, AMmax V& Tgmax ctia thoc.

e Anh huéng cia nhiét d§ tac nhan siy

Nhiét d¢ tac nhan siy c6 anh huong dén thoi gian sdy va chat lugng san pham sdy néi chung,
dén do 4m M(x,t) va nhiét do hat Ty¢(x,t) trong qua trinh sy tinh 16p diy noi riéng.
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Hinh 2. Mé 5, nhiét dé tac nhdn scfy 43°C, Tgmax = 42,84°C tai I6p 1 sau 9h
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Hinh 3. Mé 7, Ta=50°C (Lh) &43°C, Tmax= 42,96°C tai I6p 1 sau 1,25k
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Hinh 4. Mé 8, Ta=50°C (1h) &43°C, Tgmax = 45,31°C tai l6p 1 sau 1,25h

Tang nhiét d6 tac nhan siy lam giam thoi gian sy nhung ciing c6 thé 1am nhiét do hat cao
hon nhiét 6 chuyén trang thai gion déo ciia thoc va s& 1am thoc bi nit gdy manh. M6 phong pde
theo diéu kién siy thuc nghiém CARD xac dinhdugc truong nhiét do hat Tg(x,t) dé xac dinh Tgmax
va dugc thé hién trén cac hinh 1, 2, 3, 4 va bdng 2.
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Bing 2. Két qua mé phong pde theo diéu kién sdy CARD

Mé siy va Két qua Mé 4 Mé 5 Me 7 Mé 8
Nhiét d3 tac nhan sdy, °C 43 43 50 (1h) /43 50 (1h)/43
Thoi gian sdy CARD, h 10,67 11,5 11,0 7,20
Thoi gian sdy pde, h 10,75 12,25 11,25 7,25
AMpa,,d.b. 6,36% 8,96% 7,76% 2,09%
Tgmax , °C 42,69 42,84 42,96 45,31

Vi nhiét do tac nhan sdy 1a 43°C thi nhiét d cao nhét ctia thoc Tgmax dwong nhién s& nho
hon nhiét d6 chuyén trang thai gion déo cta thoc, nhung dé rat ngan thoi gian sy thi ting nhiét
d tac nhan say ludn 14 giai phap dugc tinh dén. Trong thi nghiém CARD nhiét d6 tic nhan siy &
mé 7 va 8 dugc ting 1én 50°C trong gio dau tién nhung nhiét do cao nhat cia thoc siy Tgmax Khac
nhau. O mé 7 thoc c6 d6 4m ban dau cao (56,8%) thi Tgmax= 42,96°C van nh6 hon nhiét d chuyén
trang thai gion déo, con & mé siy 8 thoc c6 do 4m ban dau thap (38%) thi Tgmax = 45,3°C di vuot
nhiét do chuyén trang thai. Nhu vdy, giai phap ting nhiét do tac nhan sy co tac dung khi sdy thoc
rét uét.

M& rong nghién ctru ddnh gia anh huéng ciia nhiét do tac nhan sdy véi mé siy 5 méi khi
tang chidu day 16p hat 1én 60cm (tang 1,5 1an) dap ing nhu cau ting ning suét thiét sy [3], cho
thoc sdy co do am ban dau rat cao (67%), o thoi diém dao gi6 ti wu (8h) [4] cho cac két qua thé
hién trong bdng 3.

Bing 3. Anh huong cia nhiét dj tac nhdn sdy véi mé sdy 5 méi

Diéu kién siy Thoc ddy D = 60cm, Pao gi6 sau 8h, Do 4m dau Min= 67%
Nhiét d6 tac nhan sdy,°C 43 50 (1,5h) & 43 47 (2h) & 43
Thoi gian sdy,h 17,25 16,75 (-3,9%) 16,92 (-1,9%)
AMpax, % 2,79 3,01 3,3
Tgmax, °C 42,84 44,41 43,58

RO rang 14 véi sdy tinh 16p day sir dung giai phap ting nhiét do tac nhan siy dé giam thoi
gian sy 1a khong hiéu qua vi thoi gian say chi giam rat it (1,9% dén 3,9%) nhung lai lam phirc
tap van hanh vi phai diéu chinh ty 1¢ hoa tron khi - khoi va lam nguy co ty 1¢ nat gay hat tang, vi
nhiét d6 cao nhit cua thac (Tymax = 44,4°C; 43,6°C) c6 thé vuot nhiét dd chuyén trang thai gion
déo cua théc [5].

e Anh hwéng ciia dd Am tac nhan say

D6 4m cua tac nhéan sdy (1a khoi hoa tron v6i khong khi ngoai méi truong) do dung 4m cua
khong khi quyét dinh vi khong khi 1a thanh phan chi yéu cua tac nhan sdy. Diéu kién thoi tiét
am/kh6 anh hudng quyét dinh dén d¢ 4m cua tac nhan sdy nén anh huong dén thoi gian say. Thoi
tiét kho 1am thoi gian sdy giam va nguoc lai sy trong miia mua thoi gian sy sé bi kéo dai.
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Thei gian sdy, h

Hinh 6. Mé sdy 5, sdy miia muwra thang 7, thoi gian sdy 12,25 gio:

Chénh 1éch tuyét ddi thoi gian sy do do am tac nhan say 16n nhét 1a cia mé 5 12 0,7 gio
(6,09%) va nhé nhét ciia mé 4 1a 0,22 gid (2,06% so v6i thoi gian say thyc nghiém). Két qua xac
dinh thoi gian sdy ctia mé hinh pde & thoi tiét mua mua thang 7 (c6 dung am trung binh H =
20g/kgkk) va mua kho thang 12 (c6 dung am H = 16g/kgkk) ciia mé say 5 dugc biéu dién trén
hinh 5, 6 va dugc tong hop trong bang 4. C6 thé noéi anh hudng cta do 4m tac nhan sy trong siy
thoc tinh 16p day 13 khong 16n, sdy thoc trong mua kho c6 thé rit ngén thoi gian siy khoang nira
gio so v6i khi sdy trong mua mua.

Bing 4. Anh huéng ciia do am tée nhan sdy

Meé siy & Mé 4 Mé 5 Mé 7 Mé 8
Thoi gian say, h tsy, N Sai s tsy, N Sai s tsy, N Sai s6 ty,h | Sai sb
Thyc nghiém CARD 10,67 - 11,5 - 11,0 - 7,20 -
M© hinh pde thang 7 10,75 | 0,75% | 12,25 | 6,25% | 11,25 | 2,27% | 7,25 | 0,69%

M©6 hinh pde thang 12 10,53 | -1,28% | 11,55 | 0,43% | 10,75 | -4,55% 7,0 -2,8%
Sai khac tsay do d6 am 0,22 | 2,06% 0,70 | 6,09% | 0,50 455% | 0,25 | 3,47%

e Anh hwéng cia téc d tac nhan say

Tbc d6 tac nhan sdy anh hudng dén thoi gian siy va do dong déu dugc siy cia vat lidu sdy.
Trong sy thoc tinh 16p diy tdc do tac nhan siy thdi xuyén qua 16p hat qua cac 15 rong giita cac
hat va thay di theo d6 kho cua hat. Vi luu lwong thé tich khong ddi hat cang kho 13 rdng giita
chilng cang ting va tdc dd tac nhan siy thdi qua 16p hat cang giam.
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Hinh 8. Mé sdy 5, huu lwong 0,615 m%/s, déo gié 7 gid, AMmax = 4,77%

Str dung mo phong pde khao sat anh hudng cua téc do/luu lugng tac nhan sy cho mé siy 5
theo diéu kién sdy thuc nghiém CARD (thoc sdy diy 40cm, d6 am dau vao 67%, dao gié sau 9h,
khi hau kho) dugc biéu din trén hinh 7 12 mé sdy c6 thoi gian siy nho nhat va theo diéu kién dao
gi6 ti uu (sau 7h) trén hinh 8 1a mé sdy c6 chénh léch AMmax nho nhét, thoi gian siy dai nhat.

Céc két qua khac dugc tong két trong bdng 5.

Bing 5. Anh hieong ciia toc dd/ luu heong tdc nhdn sy

Luu lugng, m3/s 0,902 (+10%) | 0,82 (100%) | 0,738 (-10%) 0,615 (-25%)
Diogio | binh 10,5(-9,1%) 11,55 (100%) | 12,91 (+11,77%) | 14,83 (+28,4%)
oh AMuax, % | 9,41 13,10 12,99 10,42
tyiy, h 12,33 13,0 13,67 14,83
n AMuex, % | 10,43 9,32 7,80 477

R rang toc do tac nhan sdy cang cao thi thoi gian sdy cang giam va nguoc lai. O diéu kién
sdy CARD ctia mé 5 thi gan nhu khi toc do luu lugng ting/giam bao nhiéu thi thoi gian siy ciing
giam/ting tuong tmg. Cu thé, khi luu luong tang 10% thi thoi gian sdy giam 9,1% va nguoc lai
khi luu lwong giam 10% thi qua trinh sdy bi kéo dai thém 11,77%. Két qua téng két trong bdng 5
chi ra rang voi thoi gian déo gié sau 9 gio thi nén ting luu lwong nén 10% cho mé sy 5 vi khi d6

chénh 1éch d9 4m giira cac 16p 1a nho nhat (9,41%) thoi gian sdy ciing ngan nhét (10,5h), con khi
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dao gi6 ¢ diéu kién tbi wru (sau 7 gid) thi chi can siy voi luu lugng 0,615 m¥/s (giam 25%) s& dugc
chat lugng thoc sy dong déu nhit (AMma= 4,77%) nhung thoi gian siy bi kéo dai nhat, thém
28,4% 1én dén 14,83 h. Tat nhién dé tang dugc luu lugng tac nhan sy thi phai ting cong suit

quat.

IV. KET LUAN

Nghién ctru md phong pde qua trinh sy thoc tinh 16p diy duoc st dung dé danh gia anh
hudéng cta cac thong s6 nhiét do, do 4m va toc do /luu lugng tac nhan séiy trong thiét bi séy vi
ngang. Véi thiét bi sdy nay giai phap tiang nhiét do tac nhan sy dé giam thoi gian sdy 1a khong
hiéu qua vi chi giam duoc rat it thoi gian sdy (3,9%) nhung lai lam ting nguy co giam chét lwong
thoc séy, nhiét do tac nhan séy thich hop chi nén ¢ lan cén 43°C. Anh huong cua d Am tac nhan
sdy trong sdy tinh 16p ddy 1a khong 16n, chénh 1éch thoi gian sy do d6 4m tac nhan sy kho - 4m
16n nhat chi 1a 6,09%, khi sdy thdc trong muia khd cé thé giam thoi gian sdy/mé khoang nira gio.
Anh hudng 5 rét nhit dén thoi gian sy 1a te do/luu lwong tac nhan siy, luu lugng tac nhan siy
cang cao thi thoi gian siy cang giam va nguoc lai, luu lwong ting/giam bao nhiéu % thi thoi gian
sdy ciing giam/tang tuong tmg. RO rang v4i do chinh xac mod phong cao md hinh pde c6 thé duoc

sir dung dé xac dinh cac diéu kién siy ti wu cho thoc trong thiét bi sdy vi ngang.
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XAC PINH THOI GIAN KHAI THAC CUA CHU PAU TU TU NHAN
~ THEO PHUONG PHAP RUI RO GIA TRI HIEN TAI THUAN
AP DUNG CHO CAC DU’ AN BOT GIAO THONG TAI VIET NAM

NGUYEN HOANG TUNG
Khoa Quan ly xay dung, Truong Dai hoc Giao théng Vdn tai
Email /ién hé: hoangtung@utc.edu.vn

Tom tit: Cdc dy dn xdy dung cong trinh giao thong theo hinh thirc xdy dung vin hanh
chuyén giao (BOT) da dwoc dwa vao dinh hwéng phat trién ciing nhiw trién khai thue hién tiv
nhitng nam 2011. Cho dén nay, hinh thirc ndy da thu hit hang triéu ty dong nguon von dau tw
Va duegc coi la mét trong nhitng nguon tai chinh quan trong trong phdt trién co so ha tang. Tuy
nhién, nhitng han ché trong trién khai thuc hién cac du an BOT giao thong da boc 1o nhiéu bat
cdp ddc biét la cac van dé vé khai thac va chuyén giao du an. Nghién civu nay gici thiéu phirong
phdp riii ro gid tri hién tai thuan nham xdc dinh thoi gian khai thdc cia cac chi dau tw tw nhén
trong cdc dw an giao thong theo hinh thirc BOT.

Tir khéa: BOT, thoi gian khai thac, du an giao thong

Abstract: The Build - Operate - Transfer (BOT) form in transport projects has been applied
since 2011, which has drawn millions of billion VND and been considered as an important
financial source for transport infrastructure development. Yet, a lot of shortcomings have arisen
on BOT execution, esp. in project operation and transfer. This study introduces the NPV-at-risk
approach to identify concession period in BOT transport projects.

Keywords: BOT, concession period, transport project

Ngay nhgn bai: 03/04/2019 Ngay chdp nhdn dang: 18/04/2019  Ngay nhdn bai sira: 26/4/2019

I. SU'CAN THIET TRONG VIEC XAC PINH THOI GIAN KHAI THAC TRONG DU AN
BOT

Trong céc dy an BOT, thoi gian khai thac dugc hiéu 1a khoang thoi gian (thudng tinh bang
nam) trong d6 chu dau tu tw nhan c6 quyén khai thac thuong mai cong trinh trude khi chuyén
giao cho Nha nudc [1]. Thoi gian khai thac ¢ vai trd quan trong d6i v6i sy thanh cong cua du 4n
boi nd co tac dong truc tiép dén 1oi ich thu dugc cling nhu rui ro ctia chu dau tu tu nhan va nha
nude. Nguyén tic co ban cua viée xac dinh thoi gian khai thac 1a viéc giup giam thiéu cac rai ro
vé tai chinh cho c4 Nha nuéc va Cha dau tu tu nhan. Cu thé 1a thoi gian khai thac phai dam du
cho viéc thu hdi vén dAu tu va co 13i & mie d6 nhat dinh. Sy chinh xéc trong viéc xac dinh thoi
gian khai thac c6 thé giup tranh duogc viée thay ddi cac mire thu phi. Néu thoi gian thu phi 13 qua
ngén, nha dau tu tu nhan ¢ thé tim cach ting muc thu phi dé it nhat 1a thu hdi von trong khoang
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thoi gian duoc khai thac. O chiéu nguoc lai, néu thoi gian thu phi kéo dai dan dén tang chi phi
danh cho van hanh va sira chita bao dudng, diéu nay lam ting rui ro vé tai chinh thim chi din dén
thua 18 khi c6ng trinh dugc chuyén giao cho Nha nudc. Bén canh do, thoi gian khai thac kéo dai
con mang y nghia gia tang thiét hai cho Nha nudc khi tudi tho cong trinh di khong con nhiéu va
giai doan t6t nhat trong khai thac cong trinh xét trén goc do tai chinh di di téi nhiing quang thoi
gian cubi ciing. Nhu vay c6 thé noi, viéc xac dinh mot cach hop 1y thoi gian khai thac cong trinh
¢6 vai tro quan trong trong viéc dam bao loi ich cho ca hai bén (Chu dau tu tw nhan va Nha nudc),
va vi thé ¢ tac dong truc tiép toi su thanh cong cia cac dy 4n BOT ndi chung, cac du an BOT
giao théng noi riéng.
I1. THUC TRANG CONG TAC XAC PINH THOI GIAN KHAI THAC TRONG CAC DU
AN BOT PANG TRIEN KHAI TAI VIET NAM

Hién nay, cac du an PPP néi chung, du &n BOT néi riéng dang dugc hudng nhitng uu dai
nhét dinh trong cac quy dinh cua Nha nudc, duge cu thé hoa trong Nghi dinh 30/2015/Nb-CP
[2]. Theo d0, gia tri so sanh khi thyc hién danh gia lua chon chu dau tu tu nhan duoc cong thém
mot khoang 5% gia tri dich vu/gia tri gop von. Piém dang chu ¥ 1 phan gia tri nay cho dén nay
chi dugc dung lam co sé so sanh Iya chon chu du tu tw nhan tham gia dy an, chua dugc dua vao
trong cac tinh toan cac thong sb tai chinh trong giai doan van hanh cta dy an. Bén canh do, cac
tinh toan vé thoi gian khai thac ciia chu dau tu tw nhan dwoc hiéu ding bang thoi gian thu phi
hoan vén. Chinh didu nay 1am giam strc hap din cua cac du an BOT déi vé6i cac chii dau tu tu
nhan. Trén thyuc té hién nay, thoi gian thu phi hoan vén cho du 4n con tiép tuc dugc diéu chinh 3
nam mot 1an sau khi dwa cong trinh vao khai thac tiy theo cac mirc do anh hudng cua sé liéu cap
nhat dén céc tinh toan (vi du, s6 liéu luu luong xe). Quy trinh xac dinh thoi thu phi hoan von trong
céc du an BOT dang trién khai tai Viét Nam duoc minh hoa tai hinh 1.

Xéc dinh téng mirc Xac dinh so bo thQi gian Pam pha’m,‘ lua chon nha
dau tu dugc phé duyét thu phi hoan von dau tu
Xac dinh thoi gian thu Xac dinh gi4 tri quyét toan Thyec hién du tu xay dung
phi hoan vén dugc phé duyét cbng trinh

Hinh 1. Quy trinh xdc dinh thoi gian thu phi hodn von hién hanh trong dir dn BOT
Viéc tinh toan thoi gian thu phi hoan von hién nay cho thiy nhiéu han ché. Pang chi ¥ nhat
1a viéc tinh toan thoi gian thu phi hoan vén chi duoc cu thé hoa sau khi du 4n di vao van hanh,
chua c6 mot cach tinh dang tin cdy trong giai doan chudn bj du tu. Chinh diéu nay lam giam st
hap dan ctia cac du 4n BOT do cac nha dau tu tw nhan s& phai chiu rang budc vao nhiing du an
ma ban than cac 1oi ich thu dugc tir nhitg dy 4n d6 con mo hd va khong rd rang.
I11. PHUONG PHAP XAC PINH THOI GIAN KHAI THAC TRONG CAC DU AN BOT

3.1. Mt so khai ni€ém co lién quan

Cac khai niém c¢6 lién quan dugc dugc miéu ta truc quan tai hinh 2.
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Hinh 2. Cdc giai doan gid tri hién tai thuan NPV trong di dn BOT (Nguon: [6])

- Thoi gian nhuong quyén (concession period): Puoc tinh tir thoi diém ky két hop dong BOT
[3] va bao gdm céc phén chia giai doan nho hon gém: (1) Thoi gian xdy dung: tinh tir thoi diém
ky két hop ddng dén khi két thiic xay dung; (2) Thoi gian khai thac/van hanh: tinh tir thoi diém
bat dau van hanh du 4n cho dén thoi diém chuyén giao dy an cho Nha nudc.

- Piém hoa von (Breakeven point): 13 thoi diém dong tién thu chi ctia du an dugc can bang
thong qua gia tri hién tai thuan NPV = 0.

- Giai doan thu hoi vén (payback period): tinh tir thoi diém bét ddu van hanh du 4n cho dén
thoi diém hoa vén [4].

- Giai doan tra ng von vay (repayment period): thoi diém hoan thanh céc trach nhiém tra no
[5]. Thoi diém nay thudong duge xac dinh sau thoi diém hoan von va trude thoi diém chuyén giao
du an.

- Thoi diém chuyén giao: thoi diém nay thuong duoc xac dinh sau thoi diém hoa vén va
trude thoi diém két thuc vong doi khai thac. Thoi diém nay 1 thoi diém danh dau sy két thic cua
giai doan nhuong quyén.

3.2. Phwong phap xac dinh thoi gian khai thac

Xac dinh thoi gian khai thac ctia chii dau tu tu nhan trong cac du 4n BOT 1a mot van dé phirc
tap va van chua duoc giai quyét triét dé do no c6 tinh chi quan va da tiéu chi. V& tinh chat chu
quan, thoi gian khai thac hoan toan c6 thé bi anh huéng boi kinh nghiém kién thirc va trinh do
chuyén mén, dit liéu thong ké ctia ngudi ra quyét dinh. V& tinh da chi tiéu, thoi gian khai thac bi
anh hudng boi cac yéu t6 khac nhau trong d6 quan trong hang dau c6 thé ké dén 1a luu lugng giao
thong va mirc thu phi dbi véi cac phuong tién giao thong. Cach tiép can chi yéu ciia cac nha khoa
hoc nham xt Iy van dé ké trén cho dén nay chu yéu tap trung theo cic nguyén tic vé quyét dinh
dau tu tai chinh theo du 4n. V& co ban c6 03 nhom phuong phap duogc sir dung trong van dé xac
dinh thoi gian khai thac cta chi ddu tu tw nhan gdm: (1) Phuong phap giai doan thu hdi von
(Payback period, [7]); (2) Phuong phap rii ro gia tri hién tai thuan (NPV-at-risk, [8]) va (3) cac
md hinh khai thac dua trén gia tri hién tai thudn (NPV-based concession models, [9]). Trong s6
03 nhom phuong phap ké trén, phuong phéap giai doan thu hdi vén khong tinh dén gia trj thoi gian
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clia tién, do vay trong nghién ctru ndy ching t6i bo qua va khong dé cap nhiéu vé phuong phap
nay.
3.3. Phwong phip rii ro gia tri hién tai thuin (NPV-at-risk)

Phuong phap rii ro gia tri hién tai thudn 1a mot phuong phap tiép can dua trén quan diém
danh gia dau tu. Phuong phap nay 1a su két hop gitta phuong phép Trong sé chi phi dau tu
(Weighted Average Cost of Captial, WACC) va phuong phap Dao dong gia tri trung binh (Mean-
variance). Khéac voi cac phuong phap ude luong rii ro truyén thng trién khai theo quy tic NPV
sau khi trir di mot gia tri rui ro nhét dinh van dam bao 16n hon 0, phuong phép rui ro gid tri hién
tai thuan thuc hién tinh toan gia tri NPV, (NPV-at-risk) tai mot mirc do tin cay (1 - o) xac dinh.
Du an duoc chép nhan vé& mat tai chinh tai mc dd tin cayl-a néu nhu gia tri NPV, 16n hon
hoac b?mg 0. Gia tri NPV, dugc hiéu 1a gia tri ma tai do, c6 a% gia tri NPV nho hon nd va
1 - a% gia tri NPV 16n hon né. Minh hoa cho cach tinh NPV,, duoc thé hién trén hinh 3.

Trong trudng hop ham phéan bd cia NPV 1a phan b chuan, gia tri NPV, c6 thé duoc tinh
theo cong thirc: NPV, =u—Z(a).o Q)

Trong d6: u - gia tri trung binh ciia NPV; Z(a) - gié tri do léch chuan twong tng véi do tin
cay a; o - Bo 1éch chuan.

X&c suat
1.0 L

NPVg
P(NPV < NPV,) = j F)dx

0.5

o
a=P(NPV <0) = f f(x)dx

0 NPV

F(NPV,) = a

0 NPV, NPV
Hinh 3. Tinh todn gid tri rii ro hién tai thuan theo phdn bé xdc sudt (Nguon: [8])

IV. XAC PINH THOI GIAN KHAI THAC CUA CHU PAU TU TU NHAN THEO
PHUONG PHAP RUI RO GIA TRI HIEN TAI THUAN

Trong phan nay, chiing t6i chi thuc hién xem xét viéc xac dinh thoi gian khai thac trong giai
doan chuén bj dau tu du an.

Gi4 tri hién tai thuan dung trong tinh toan phan tich tai chinh dy an dugc tinh theo cong thic:
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NP Z — —Gxdct Z 2
V=2 0(1+r)f Xaett ) e o (2)

Trong d6: B, - Cac khoan thu tai ndm t; C, - Cac khoan chi tai nam t; r - suat chiét khau; Txd
- Thoi gian xay dung cong trinh; Gxdct - Téng mirc dau tu xay dung cong trinh.

Véi gia thiét nguon thu tir cong trinh giao thong chi yéu dén tir hoat dong thu phi duong bo
ap dung voi cac loai phuong tién sir dung cong trinh; ngudn chi ciia cong trinh dén chi yéu tir chi
cho hoat dong ban vé va chi cho duy tu biao dudng cong trinh, cong thirc (2) duoc trién khai chi
tiét nhu sau:

NPV = —Gxdct + Z —Gxdet + Z Gz SierFu—Chve—Chd) (3
t=Txd

t=Txd (1+r) (1+41)t

Trong d6: S;; - S6 luot xe loai i qua tram thu tai ndm t; F;, - Mitc thu phi cho xe loai i qua
tram thu tai nam t; Cbv, - Chi hoat dong ban vé ndm t; Cbd; - Chi hoat ddng duy tu bdo dudng
nam t.

Trong giai doan chuén bi dau tu, do céac thong s6 tinh toan déu 1a dy béo, vi thé viéc sai khac
so voi thong sb trén thuc té 13 kho tranh khoi. Cin cir trén thuce té trién khai thuc hién cac cong
trinh giao thong tai Viét Nam, chung toi gia dinh cac thong s6 nhu sau:

- S6 luot xe loai i chay qua tram nim thir t 6 phan b chuan va c6 gié tri nam trong khoang
sai léch a so véi gia tri du bao: S;; = {S,S € [S,; — @, S, + a]}, trong d6 a dugc x4ac dinh dya
trén sb liéu thong ké thyc nghiém trong cong tac du bao luu lwong cic cong trinh giao thong da
thuc hién; S,; 1a gia tri du bao.

- Mitc thu phi xe loai i chay qua tram nam tht t 6 phan bd chuan va c6 gié tri nam trong
khoang sai léch 8 so voi gia tri du bao: F;; = {F,F € [F,; — B,F,; + B]}, trong d6 B duoc xac
dinh duya trén s6 liéu théng ké thuc nghiém trong cong tac diéu chinh gia vé cac cong trinh giao
thong da thuc hién; F, - 12 gia tri du béo.

- Chi phi cho cong tac ban vé va duy tu bao dudng khong cé su thay d6i nhiéu so véi tinh
toan do cAc tinh todn déu bam sat theo cac quy dinh cua nha nudc.

Theo d6 ham phan b cia NPV hoan toan c6 thé xdy dung dugc bing phuong phap mo
phong Monte Carlo thong qua viéc thay d6i ngau nhién cac bién s6 dau vao vé s6 lugt xe va mirc
thu phi trén co sé cong thirc tinh NPV tai phuong trinh (3).

Vi S;; va Fy, duoc gia thiét 1a phan bd chuan, nén véi cac gia tri gia thiét khong d6i Chvy,
Chd,, r va Gxdct cho trudc, ham NPV 13 ham phan b chuén.

Thoi gian thu phi hoan von s& dugc xac dinh thong qua viéc giai phuong trinh sau:

Tho (31 SF—Cbvi—Cha,) @)
(1+r)t

f_N:VTh”f(x)dx =0 e NPVy, = —Gxdct + Z

t=Tyq

Trong d6: NPV, - gia tri NPV tai thoi diém hoan vén; Ty, - thoi gian hoan vén.
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Trong truong hop ham phan bd NPV 1a phan bd chuan, phuong trinh (4) ¢6 thé dugc viét lai
nhu sau:

T _
(B SuxF—Cbve—Chdy)

NPVr, = pu—Z(apy).0 = —Gxdct + Zt e ETSE (5)
=Tx

Céc thanh phan tinh toan trong cong thirc (5) d dugc trinh bay tai cong thirc (1).

Can ctr theo mirc d9 tin cdy tai thoi diém hoan vén, chu du tu tu nhan va nha nuéc hoan
toan c6 thé dam phan dé xac dinh mirc thoi gian cong thém nhim dam bao quyén loi va thu hit
cht d4u tu tu nhan. Gia tri thoi gian cong thém cang ting khi rii ro cta du an tai thoi diém hoan
vbn cang cao va nguoc lai. Khi d6 thoi gian khai théc cia chii dau tu tu nhan s& duoc tinh theo
cong thtrc sau:

Tt = Thy + A (6)

Trong d6: Ty, - thoi gian hoan vén; Ty, - thoi gian khai thac; A, - thoi gian cong thém.

Thoi gian cong thém (A,) duoc hiéu 1a thoi gian khai thac kéo dai thém cua chii dau tu tu
nhan sau thoi diém hoan vén cua dy an. Thoi gian kéo dai thém nay nham dam bao cho loi ich
ctia cht dau tu tu nhan tuong trng voi mure d6 rai ro dy an. Theo do, du an c6 d6 rii ro cang cao
thi thoi gian kéo dai thém cang dai va nguoc lai du 4n c6 mirc do rui ro cang thap thi thoi gian
kéo dai thém cang it va khi d6 thoi gian khai thac cang gan véi thoi gian thu phi hoan vén.

Vé nguyén tic, thoi gian kéo dai ting thém nay duoc xac dinh trén co s¢ két qua dam phan
thng nhét giita Nha nude va chi dau tu tr nhan. Vé mat hinh thirc, thoi gian kéo dai thém co thé
dugc tinh toan thong qua ty 1& % tang thém dbi voi do tin cay NPV 16n hon hodc bang 0. Néi cach
khac, khi dy an c6 mirc d6 rii ro cao (xac suat xuat hién NPV < 0 cao) thi do tin cdy NPV > 0
thap va khi d6 chu dau tu tu nhan dugc bu dap bang mot ty 1& % cong thém nham ting thém do
tin cdy NPV > 0. Ty 1& % cong thém nay sau d6 s& 13 co s& dé tinh toan thoi gian khai thac cua
chu dau tu tu nhan.

Mot cach tong quat, thoi gian cong thém c6 thé duoc tinh theo cong thire sau:

Ar=Bo + 1 ¥ Ay + B2 ¥ Ay + 3 * A3 (7

Trong d6: Cac hé sb By, B, B2, B3 duoc xac dinh qua cac két qua phan tich thuc nghiém
thdng ké thoa man céac diéu kién co y nghia thong ke.

A, — Bién tac dong do yéu t6 khong 6n dinh vé kha nang thyc hién cam két caa Chinh phu,
bién nay dugc tinh trén co s6 ty 18 thoi gian kéo dai thém trong giai doan thuc hién dau tu xay
dung cong trinh do cac nguyén nhan vé khong giit dung cam két cuia Chinh phu, xay ra véi cac
du an cung loai da thuc hién.

A, — Bién tac dong do yéu td bat kha khang, bién nay duoc tinh chu yéu trén co so ty 18 ting
chi phi xay do c4c nguyén nhén thién tai, thoi tiét va khong dong thudn ctia ngudi dan dia phuong,
xay ra voi cac dy an cung loai da thyc hién.

A — Bién tac dong do k¥ thuét dic thu, bién nay duogc tinh chi yéu trén co so ty 16 kéo dai
thoi gian do kho khan trong chuyén giao cac ky thuat dic thu, xdy ra véi cac du an cung loai da
thuc hién.

V. TRUONG HQP NGHIEN CUU MINH HQA

Nhu di duogc trinh bay & trén, cac tinh toan thoi gian khai thac cta chii dau tu tu nhan doi
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hoi cac gia tri thong ké tir cac du 4n thuc tidn di duoc trién khai. Viéc tiép can cac s lidu thong
ké cua tac gia gip kho khan do thuc té chua c6 mot théng ké twong tu ndo da duoc thuc hién.
Chinh vi vay, dé phuc vu cho myc dich nghién ctru cua dé tai, mot mé hinh tinh toan mo phéng
da duogc thuc hién nhu dudi day.

Mot cong trinh duong bo theo hinh thirc BOT c6 cac thong s gia dinh ¢ bang 1.

Bdng 1. Gia dinh tinh toan cho mét du an xdy dung cong trinh dwong

Noi dung Truong hop 1 Trudong hop 2

Tong mirc dau tu: 1500 ty; Ty 1¢ tang lwong nhan cong va céc chi phi thiét
Thdng tin chung bi hang nam 5%; Suat chiét khau gia dinh 12%; Tudi tho cong trinh: 25 nam;
Mo phong Monte Carlo 10,000 mau.

Miic sai s trong cong tac du bao do tac dong ciia nhimg yéu t6 nim ngoai pham vi danh gia cua du 4n
(vi dy, thay d6i vé chinh sach, thay d6i v€ quy hoach, sy xuat hién cua cac du an khac):

Luu lugng +35% +10%
Giavé +10% +4%

Céc tinh toan trén co s& phan bd chuan cho cac dai luong vé luu lugng va gia vé cho phép
thiét 1ap khong gidi han cac phan bd ngiu nhién vé thong sd tinh toan cic nim van hanh. Trong
vi du nay chung toi thyc hién mé phong 10,000 dit lidu vé gia tri NPV. Hai trong sb céc tinh toan
dugc trinh bay trong bang 2.

Bing 2. Gid thuyét tinh todn gid tri NPV (mdu ngdu nhién trong 10,000 mdu)

5;"" Lot xe (nghin luot) Gid vé (nghin dong) EZLZT“ one i v e Doanh Chi phi (triéu Doanh thu Chi phiquy NPV (triéu Xéc
hanh - ["xe oo e e | Xe Xe xe Leong e ;’;"n(g‘)"e“ dong) quy déi asi dbng) sust
ther méy khch miy | con | khach | i
1 1000 720 500 420 s | s 25 0 2000 500 45100 2500 45100 0 | e || o
2 984 613 185 463 s | s 29 a 2100 525 47163 2625 | 37somosass | 2092633929 | o | g
3 877 651 540 597 s | 16 31 45 2205 551.25 58406 w5625 | a1s7223m1s | 1961844308 | a0 ter o | g
4 1204 761 419 748 s | 17 33 48 231525 578.8125 68688 28940625 | 4365246577 | 1839200039 |\ yotoooc |y
5 1382 677 423 | 1005 s | 1 35 52 | 2431013 607753125 85264 | 3038765625 | 483924319 | 1724277224 | 1o00cr0e | g0
6 1298 730 499 | 1452 s | 20 38 55 | 2552563 | 638.1407813 119912 | 3190703906 60751151 | 1616509897 | ouccoie | oy
7 1380 738 376 | 1114 s | o=z 40 63 | 2680.191 | 6700478203 107620 | 3350239102 | aseslazss | 1515478029 | oo | g
8 1263 1035 475 | 1407 s | 2a 4 63 | 2814201 | 7035502113 140696 | 3517751057 | Se2a75464 | 1420760652 | 1 nooor e | g
9 1614 1483 602 | 1450 s | 25 49 72 | 29549011 | 7387277219 179043 | 3693.638609 605647007 | 1331963111 | oeceo e oo
10 1730 1772 617 | 1571 s | 25 57 80 | 3102656 775.664108 213799 387832054 | 6883755601 | 124871517 | o0 oo | oo
1 21711 1636 615 | 2174 s | 2 61 82 | 3257.789 | 814.4473134 267538 | 4072.236567 | 76910.78194 | 1170.670703 R
12 3139 1904 706 | 2443 s | 28 61 95 | 3420679 | 855.1696791 304158 | 4275808395 | ss3s67meea | 1097503784 | oo | o4
13 4505 1542 saa | 2331 s | 30 62 | 106 | 3501713 897.928163 354899 | 4489.640815 813336909 | 1028909798 | oo o0 | o0
14 4465 1975 786 | 2248 s | 30 68 | 125 | 3771208 | 942.8245712 416023 | 4714.122856 851265083 | 9646029354 | oo | g9
15 3835 2618 | 1110 | 2554 s | =2 73 | 137 | 3950863 | 989.9657997 533879 | 4009828999 | 9753769727 | 9043152519 | oo | g
16 | 4725 1969 | 1115 | 1967 s | 3 75 | 140 | 4157.856 1039.46409 451545 | 5197.320449 73567708 | 8477955087 | (o nooc | oo
17 | 4380 1939 945 | 2806 s | 36 88 | 153 | 4365749 | 1091437294 604182 | Sas7.186471 | 8799568910 | 7948083269 | ;oo | oo
18 | 435 2743 812 | 2992 s | a 103 | 151 | 4584.037 | 1146009159 660466 | 5730.045795 | 87057.08424 | 745.1328065 p——
19 5728 3877 611 | 3471 s | a7 1m1 | 175 | 4813238 | 1203.309617 886105 | 6016.548084 | 102882.7955 | 698.5620061 | oo
20 7248 4865 797 | 3584 s | s 114 | 200 50539 | 1263.475008 | 1096878 | 6317.375488 | 113709.7939 | 654.9018807 o
21 9916 6940 978 | 2717 s | ss 134 | 208 | 5306505 | 1326648853 | 1148288 | 6633.244263 | 106285.0914 | 613.9705131 5.960.68 082
2 | 14155 9516 | 1351 | 2779 s | es 134 | 238 | 5571925 | 1392981295 | 1560299 | 6964.906476 | 128947.0264 | 575.5973561 1840675 | oo
23 | 11823 8402 | 1117 | 3397 s | s 139 | 264 | s8s0521 146263036 | 1783346 73131518 | 1315894557 | 539.6225213 uas658 | oo
24 | 10107 | 12088 | 1420 | 3232 s | s4 151 | 265 | 6143048 | 1535.761878 | 2136491 767880939 | 140756.5208 | Sos.see1137 | 3ssror2n | oo
25 | 13583 | 11869 | 1119 | 2501 5 | 9 151 | 260 64502 | 1612549972 | 2026568 | 8062749859 | 1192094307 | 4742776066 | 50844236 | oo
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Két qua tinh toan cho phép xac dinh ham phan b ctia gia tri NPV, phan bd nay dugc minh
hoa tai hinh 4.

? 1
T

a0

g

/.
I o4
[ .
/
/

2000000 1000000 0 100000 2000000 300000 4000000 5000000 -1500000  -1000000  -500000 0 500000 1000000
X&c sudt tich lity - THI (10,000 mdu) X&c sudt tich lity - TH2 (10,000 mau)
Xac xudt NPV<( D6 tin cay NPV20
Truong hop 1 82.40% 17.60%
Trudng hop 2 45.10% 54.90%

Hinh 4. Ham xdc sudt ciia gid tri NPV trong phdn tich dw én gia dinh
Theo két qua tinh toan, xac sudt xuét hién gia tri NPV < 0 cua truong hop 1 (82.4%) cao hon
nhiéu so v&i trudng hop 2 (45.1%). Néi cach khéc, truong hop 1 ¢6 d6 tin cay NPV (17.6 %) thap
hon so véi trudng hop 2 (54.9%). Chinh vi vay dé thu hut dugce nha dau tu thi khoan cong thém
cho trudng hop 1 cin cao hon trudng hop 2. Khoan cong thém co thé dugce tinh théng qua muc
tang thém d6 tin cdy sau thoi diém hoa von (ting xac suat NPV > 0). Mot trong nhiing gia dinh
tinh toan dugc trinh bay trong bang 3.

Bang 3. Gid dinh tinh todn nham xdc dinh thoi gian khai thac

N?V t@}i thoi Thoi Thoi gian Thoi eian
Potin | diém két thuc Ty 16 gian | khaithactinh | X tiém
cy cong khai thac NPV/Tong hoan toan tir do tin ; (gA )
thém (NPVki) murc dau tu von cdy cong (nértn)
(triéu dong) (nam) thém (nam)
Truong hop 1 5.0% 152924,50 0.102 ~17.0b ~195 ~2.5
Trudong hop 2 2.5% 34753,91 0.023 ~94 ~10.5 ~11
VI. KET LUAN

Nghién ciru ndy gidi thiéu phuong phap rui ro gia tri hién tai thuan tmg dung cho cong tac
tinh toan thoi gian khai thac ciia chii dau tu tu nhan trong cac du 4n BOT giao thong. Diém khéc

biét ctia phuong phap niy so voi cac phuong phap tinh toan théng thuong duoc trién khai trén
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thuc té tai Viét Nam 1a n6 cho phép tinh dén céc rui ro c6 thé xay ra vé mat tai chinh déi véi cac
yéu td quan trong ctia du an nhu su thay doi vé sé luot xe chay va mirc thu phi do cac nguyén
nhan vuot ra ngoadi du an. Cac tinh toan dya trén co so cac s6 lidu théng ké thuc nghiém cta Viét
Nam, do d6 c6 dd tin cay cao. Ngoai ra, cac tinh toan déu c6 thé thuc hién béng phﬁn mém
Microsoft Excel va vi thé viéc tiép can phuong phap nay 14 twong d6i dé dang. Phuong phép nay
gilip cho cé&c bén tham gia dy an BOT c6 cai nhin chinh x4c hon trong viéc ra cac quyét dinh dau

tu du an BOT néi chung, BOT giao thong ndi riéng.
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NGHIEN pl’J’U DPANH 7GIA KHA NANG HU HONG
DO MOI NHIET CUA LOP BE TONG NHU'A
MAT CAU BE TONG XI MANG

NGUYEN MANH HUNG
Khoa Co khi, Truong Pai hoc Giao thong Van tdi
Email /ién hé: nmhung@utc.edu.vn

Tém tit: Bai bdo trinh bay cdc két qua nghién ciru ddnh gid kha ndang hw hong do moi
nhiét ciia 16p bé tong nhwa mdt cau bé tong xi mang. Két qua nghién ciru cho thdy, kha ndng
xudt hién vét nirt do nhiét tai mat dwdi cing tiv dé dan dén hw hong vi méi nhiét ciia I6p bé

t6ng nhwa nay trong thang néng nhdt trong ndm la tiwong doi ré rét.
Tir khoa: Moi nhiét, bé tong nhya, phan bé nhiét do, huw hong.

Abstract: The article presents the result of an evaluation of damage ability due to
thermal fatigue of the asphalt layer on cement concrete brigdes. The result shows that the
appearance of thermal cracks at the bottom layer causing damages by thermal fatigue is more
likely in the hottest month of a year.

Keywords: Thermal fatigue, asphalt, temperature distribution, damage.

Ngady nhdn bai: 05/04/2019  Ngay chdp nhdn dang: 18/04/2019  Ngay nhdn badi sira: 26/04/2019

I. PAT VAN PE

Gidng nhu tai co hoc, chu ky nhiét do lap di ldp lai c6 thé gay ra mot s6 hur hong trong 16p
bé tong nhya. Hu hdng do dao dong nhiét do mot ngay dém (dugc goi la hu hong do moi nhiét)
¢6 thé nho nhung hu hong tich lity do mot s6 lugng 16n chu ky nhiét d6 ngay dém co thé khong
nho [1].

O Viét Nam cho dén hién nay chua c6 cong trinh nghién ctru nao duoc cong bd vé nguy co
hu hong do moi nhiét cua cac 10p bé tong nhya ndi chung va 16p bé tong nhya mit cau noi
riéng. Trong bai bao ndy, kha ning hu héng do méi nhiét 16p bé tong nhwa mit ciu bé tong xi
miéng trong thoi gian néng nhét trong ndm s& duoc nghién ciru danh gia.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ctru

Trong pham vi bai bao nay, 16p bé tong nhya mat cau bé tong xi mang dang dam hop dat
tai khu vuc tinh Ninh Binh dugc dua vao lam dbi tuong nghién ciru (hinh 1). Thong sé hinh hoc
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va nhiét vat Iy cta cac 16p vat liéu mat cu duge x4c dinh theo cac tai liéu da vién dan trong [2]
va dugc thé hién cu thé trong bang 1.

O ]
- (lop 1)
reael [
X
Hinh 1. Mdt cdt ngang dam cau.
Bing 1. Kich thuée, tinh chdt nhiét vit Iy ciia cdc 16p mdt cau
A 1ia Béday, | Hésd dinnhiét A, | Nhiétdungriéng | Khdi luong riéng p,
i Vatlicu m W/(m.K) C, J/(kg.d5) kg/m®
1 | Bé tong nhya 0,07 15 860 2250
2 Bé tong xi mang 0,25 1,55 840 2400

2.2. Phuong phap nghién ctru

Mot chu ky dao dong nhiét d6 cua 16p bé tong nhya chinh 13 mot 1an thay ddi nhiét do
trong mot ngdy dém. Trong mot khoang thoi gian xac dinh, sb chu ky dao dong nhiét cua 16p bé
téng nhua ciing xac dinh va bang chinh sb ngay N cuia khoang thoi gian d6 (vi du trong 1 nam,
chu ky dao dong nhiét 1a N = 365 ldn).

Theo [1], trong khoang thoi gian xac dinh, véi thong s6 ciia 10p bé tong nhwa va didu kién
khi hau ma sb chu ky dao dong nhiét d6 cho phép Nr xac dinh dugc nhé hon s ngay N thi vét
nut do nhiét s& xuét hién tai bé mat dudi 16p bé tong nhya trong ngay thir N+1. Tir d6, vét nirt s&
lan truyén, dan dan anh huéng dén tudi tho ciing nhu gy ra hu hong 16p bé tong.

Trong bai bao nay, khoang thoi gian dé danh gia moi nhiét ¢ day 1a thang 7, thang néng
nhét trong nam tai dja phwong noi dit cau [3]. Vay theo [1], vét niit do nhiét tai mat dudi 16p bé
tong nhya s€ xuét hién khi:

N7 < N7 = 31 chu ky (hoic lan)
2.2.1. Mé hinh xdc dinh chu ky méi nhiét cho phép cua Islam

Islam [1] 14n dau tién dd phat trién mot mo hinh dé xac dinh d6 bén méi nhiét cho phép cia
16p bé tong nhya do bién dong nhiét dd ngay dém trong mot khoang thoi gian xac dinh. Sau
nay, md hinh dugc phat trién dua trén thir nghiém trong phong thi nghiém va dugc hiéu chinh
theo diéu kién hién trudng, cu thé nhu sau:

Nf = 1,4323.10°8.E 04168 ¢3458 1)

trong do Ng la chu ky dao dong nhiét d6 cho phép trong mot khoang thoi gian xac dinh, chu ky;

30 Tap chi KHOA HQC GIAO THONG VAN TAI S 69 - 04/2019



Cong trinh Khoa hoc

E 1a d6 cing ciia bé tong nhya (psi) ¢ tan sé 1,16x10° Hz; € 14 bién dang nhiét do bién dong nhiét
d6 ngay dém, & = o.At; At 1a bién dong nhiét do ngay dém trong 16p bé tong nhua trong khoang
thoi gian xac dinh ké trén, °C (xem thém muc 3.1); o 14 hé s6 co gidn do nhiét ciia diém dudi cing
16p bé tong nhua, 1/d4, hé sb nay 1a phi tuyén voi nhiét do va duoc xac dinh theo phuong trinh
Sau:

a = - 0,006t + 0,356.t + 22,633, 10°/°C 2

v6i t 1a nhiét do trung binh cia diém dudi bé tong nhya trong khoang thoi gian xac dinh ké trén.

bé xé4c dinh dugce € can phai sir dung céng cu xac dinh truong nhiét do trong 16p bé tong

nhua.

Trong nghién ctru cta Islam [1], chu ky mdi nhiét cho phép tng véi tirng thang trong ndm
da duoc xac dinh (bang 2), trong do:

- Trong cac thang mua dong (12 va 1), chu ky moi cho phép 16n hon han sé ngay trong
thang.

- Trong cac thang néng, chu ky méi cho phép van 16n hon sb ngay trong thang. Gié tri chu
ky moi nhiét cho phép nhé nhit trong ndm 1a 54 chu kp, tng v6i thang 5 ¢6 31 ngay.

Bing 2. Két qua tinh todn chu ky méi nhiét cho phép cia Islam [1]

Théang 1 2 3 4 5 6 7 8 9 10 11 12

Nrt 190 | 148 59 55 54 80 107 | 171 | 106 77 104 | 232

2.2.2. M6 hinh dw bdo trwong nhigt dp I6p bé tong nhwa mdt cdu bé tong xi ming

Cau bé tong xi ming dang dam hop di duogc dua vao lam doi tuong nghién ciru trong [2] va

mo hinh dy bao nhiét do 16p bé tong nhya mat cAu thu duge nhu sau:
t(x, 1) = (AX + B)fi(t) + (Cx + D)fx(7) 3)

trong do x la toa do (chiéu sdu) cua diém tai d6 can xac dinh nhiét do, m, 0 < x < a, a 1a chiéu
day 16p BTN, m; t 14 thoi diém trong ngay, gio; fi(t), f2(t) 1a cac ham diéu kién bién hay 1a cac
ham dai dién cho diéu kién thoi tiét (ké ca yéu td gio, birc xa mat troi ...) tai mat trén va mat
dudi ctia ciu va la cac ham da xac dinh [4] (hinh 1); A, B, C va D 1a cac hé s 1an luot duge xéac
dinh boi cac biéu thirc nhu sau [2], [5]:

A=-C=- s X B=1—D=1—£
M+ N o, (M+N)
. 1 1 . X T U
voi M=AA,| —+— |, N=(A, —A)a+Ab, trong do A1, A2 lan luot 1a hé s6 dan nhiét cta 16p
1 U
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bé tong nhwa bé mat (16p 1, hinh 1) va 16p bé tong xi mang phia dudi (16p 2, hinh 1), W/(mK);
b 14 tong chicu day 16p 1 va 2, m; o VA oz 1an luot 14 hé s6 trao doi nhiét twong dwong tai phia
trén 16p 1 va phia dudi 16p 2, W/(m?K).

Theo [2], ham diéu kién bién trén bé mit fi(t) dwoc xac dinh bai:

y0,6—18 + A6—18'S|n (

T—Te618

J, te [BAM —18PM]
w

fi(r) = (4)

6-18
Hmej te [18PM —6AM homsau]

y0,1876 + A1876 'Sin [
W18—6

va fo(1) = 27,0 = const.

Bang 3 1a céc gia tri hé sb trong phuong trinh (4) v6i s6 lidu thoi tiét thang 7 — thang nong
nhat trong nam [3], ciing 1a khoang thoi gian xac dinh moi nhiét trong bai bao nay. Ngoai ra, hé
sb hép thu lop bé tong nhua bé mit cau duge sir dung ¢ day 1a 0,75.

Bing 3. Gid tri cdc hé sé trong phwong trinh (4)

TT Khodng thoi gian Te,6-18 We-18 As 18 Yo,6-18
1 6h <t <18h 21782,49728 13924,44552 59,32099 22,74541
Khoadng thoi gian Tc,18-6 Wiss Ais-6 Yo, 18-6
2 18h <t <6 h hém sau -15360200 1406308.993 8681.59 8703.839

Ciing theo [2], hé s6 trao nhiét twong duong tai mit trén 16p bé tong nhua o = [0 + o1
= 11,16 W/(m?K), hé sb trao doi nhiét tai mat dudi az = 1,425 W/(m?K).

III. KET QUA VA THAO LUAN

3.1. Két qua xac dinh chu ky méi nhiét cho phép N

Do chénh nhiét do At & day can phai duge xac dinh dé tinh toan hé sd gidn nd nhiét. Nhu
da néu, do chénh nhiét d6 nay dugc xac dinh nhu sau:

At = ts,max — to,min (5)

trong do:

th,min 12 nhiét do thap nhat mat dudi 16p bé tong nhwa trong ngay, °C, xac dinh theo sb liéu
khi hau cta thang 7;

tsmax 12 nhiét do cao nhat mat trén 16p bé tong nhua trong ngay, °C xac dinh theo sb liéu khi
hau trong thang 7, °C.

Nhiét d6 tomin theo [2] cling chinh 1a nhiét do thép nhét trong ngay cua nhiét do khong khi
tai thoi diém 5 gio sang. Theo [3] tomin & ddy s& 14 27 °C.
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Str dung mo hinh du bdo truong nhiét do (3) cia bé tong nhya 16p trén mat cau, nhiét do
cao nhit diém trén ciing 16p bé tong nhya trong thang 7 1a 62,56 °C tai thoi diém 12 gid 9 pht.
Vay At = 35,56 °C.

Theo mo hinh dy bao truong nhiét 6 (3), xac dinh duoc nhiét d6 trung binh cta diém dudi
16p bé tong nhya 1a 35,8 °C. Nhu vay, theo (2) tinh dugc o = 27,688.10° / °C.

Theo [1] va [6], gi4 tri do ctng clia bé tong nhwa (phu thudc nhiét do) va bang 37000 psi
hay 37 ksi (twong duong 255 MPa).

Str dung mé hinh méi (1) cua Islam, tinh dugc chu ky dao dong nhiét cho phép cua 16p bé

tong nhwa mat cau bé tong xi mang ¢ ddy trong thang 7 1a:
Nr = 3,8 chu ky.

Gia tri N tinh toan dugc ké trén nho hon nhiéu so vi s6 ngay hay s6 1an thay dbi nhiét o
trong thang 7 1a N = 31 ngay (twong tng véi 31 chu kp). Nhu vdy, kha ning xuit hién vét nit tai
mat dudi 16p bé tong nhua va tir 46 dan dén kha ning hu hong do moéi nhiét cia 16p bé tong
nhya nay 1a ro rét.

3.2. Pé xuit giai phap ting chu ky méi nhiét cho phép Nx

Cin cit md hinh (1) cia Islam, thiy ring, mot trong nhimng giai phap hién hitu cho viéc ting
tri s6 Ny t6i gia tri 10n hon hodc bang 31 (s6 ngay trong thang 7) 1a nghién ctru xac dinh giam
bién dang do nhiét do e. Bién dang nay la tich cua hé s6 co gian do nhiét o va d chénh nhiét 46
At.

Theo cong thirc (2), dé o giam thi nhiét d trung binh bé mit dudi 16p bé tong nhya phai
tang. Pidu nay dugc thé hién rd rang hon qua bang 4.

Bdng 4. Sy phu thudc cia hé $6 co gian do nhiét a vao nhiét do

t,°C 27 30 33 36 39 42

a, 10%°C 27,871 27,913 27,847 27,673 27,391 27,001

Str dung cong thire (1) véi a thay ddi theo pham vi trong bang 4 cung voi gia thiét ¢ dinh
gi4 tri d6 chénh nhiét do At = 35,56 ° C thi két qua N¢ thu duoc chi thay ddi trong pham vi tir
3,8 dén 4,3 chu ky.

Nhu vay, can c6 giai phap hiru hiéu dé giam dugc d chénh nhiét do At. Can cir két qua &
bang 4, ta xac dinh dugc gia tri trung binh ctia o trong pham vi 30 dén 39 °C 14 27,706.10°¢ / °C.

Vay dé dam bao: Ng > 31 chu ky

thi theo (1) va cac gia tri E, o di dé cap & trén, tinh duge At < 20,2 °C.
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Suy ra nhiét do bé mat 16n nhat 16p bé tong nhua phai théa man:
tsymax S 20,2 ° C + tb’min = 20,2 + 27 = 47,2 OC

Str dung két qua nghién ctru da dugc néu tai [5], theo do, khi tri s6 hé s hép thu bé mit cua
l6p bé tong nhya gidm di 0,1 thi nhiét o 16n nhét tai mat trén lop bé tong nhua tsmax S€ giam
khoang 7 °C. Nhu dd néu ¢ muc 2, tng voi hé s6 hap thu bé mat 13 0,75 thi tsmax = 62,56 °C.
Viy, hé sb hap thu bé mat 16p bé tong nhua can phai c6 tri sé nho hon 0,53. Day 1a trudng hop
ung voi 16p bé tong nhya da st dung 1au ngay [5], trc 16p bé tong nhya da nhat bét mau do anh
huéng clia cac yéu t xung quanh (vi du nhu mat mau do anh sang mit troi hodc dinh bam bui).

Nhu véy, trong truong hop c6 phuong an dé giam hé sé hip thu cua 16p bé tong nhya méi
ma van dam bao dugc cic dic tinh k¥ thuat thi nguy co xuat hién vét niat dan dén hu hong do
moi nhiét s& giam thiéu va bién mat.

IV. KET LUAN

Bai b4o d3 tién hanh danh gia kha ning hu hong do moi nhiét ciia 16p bé tong nhwa mit cau
bé tong xi ming. Két qua cho thiy, kha ning xuat hién vét nit tai mat dudi 16p bé tong nhya
trong thang 7 — thang néng nhat trong nam 1a twong ddi r5. Pidu nay dan dén nguy co hu hong
do moi nhiét 16p bé tong nhua.

Bén canh d6, bai béo cling dé xuit viéc nghién ciru giam hé s hap thu bé mat dé cé thé
lam giam nguy co nit moi 16p bé tong nay.
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PHAN TiCH KET QUA KIEM TRA PO THAM NUGC HIEN TRUONG
CUA MAT PUONG BE TONG NHUA RONG THOAT NUGC
TREN DU AN CAO TOC PHAP VAN - CAU GIE - NINH BINH

NGUYEN THI MI TRA!, AKIHIRO KATO?
Truong Dai hoc Giao théng Van tdi, °Cong ty TNHH Taiyu Viét Nam
Email /ién hé: nguyenmitra@utc.edu.vn

Tém tit: Mdt dwong 0é téng nhua rong thodat mede (BTNRTN) dd va dang dwoc dp dung
tai mét sé nwdc trén thé gidi boi wu diém dé la 6 tham nuéc tér. O Viét Nam, mat dwong nay
dd dwoc thi cong thi diém trén cao toc Cau Gié - Ninh Binh va dp dung trén tuyén cao téc Phdp
Van - Cau Gié. Bai bdo phan tich mot 56 két qud thi nghiém do tham nuée da dwoc thuce hién
trén tuyén nhw la mot chi tiéu danh gid vé mdt an toan xe chay.

Tir khéa: Bé tong nhiea réng thodt nwée, dg tham nude

Abstract: The porous asphalt pavement has been applied in some countries around the
world because of its high permeability. In Viet Nam, this type of pavement was piloted on Cau
Gie -Ninh Binh and applied on Phap Van - Cau Gie motorway. The paper analyzes the results
of permeability tests that were carried out on the route as an indicator of the road safety.

Keywords: Porous asphalt layer, permeability

Ngay nhdn bai: 08/04/2019 Ngay chdp nhdn dang: 18/04/2019  Ngay nhdn bai sira: 26/4/2019

I. PAT VAN DE

Hién nay, duong cao tdc tai Viét nam thuong sir dung cac loai vat li€u tao nham theo cong
nghé VTO, NovaChip nhim dam bao xe chay véi toc dd cao va an toan. Tuy nhién, cong nghé
nay chua dap ung duoc van dé quan trong d6 1a thoat nude nhanh cho mit dudng. Chinh vi vy
viéc nghién ciru ap dung 16p BTNRTN vdi chirc ning tao nham va thoat nuéc 1a can thiét trong

vi€c nang cao tinh an toan xe chay va giam thiéu tai nan giao thong.

Ttr nhitng nam 1970 cac nude trén thé gisi dd bit diu nghién ctru Mit dwdng bé téng nhua
rong thoat nuéc va dua vao st dung. Tai Nhat Ban, mit duong nay bat dau xuat hién vao nim
1987 v6i doan thir nghiém hién truong dau tién [1]. O Malaysia va Thai Lan, cong nghé BTNR
cling dugc gi6i thidu vao dau nhitng nam 1990 duya theo tiéu chuan chau Au. O Viét Nam, nim
2016 B9 Giao thong vén tai d¢a ban hanh chi din tam thdi cho cong nghé nay va hién nay dang
dugc thir nghiém trén Cao tdc Phap VAn - Cu Gié. Trong khuon khd bai bao nay, nhom tac gia
trinh bay chu yéu vé két qua do do thim tai hién truong ctia 16p BTNRTN tir d6 phan tich, so
sanh v6i mot sé cong nghé khac dé danh gia kha ning thoat nudc ciing nhu vé& mit an toan.
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I1. MAT PUONG BE TONG NHUA RONG THOAT NUOC
2.1. Khai niém

Bé tong nhya r5ng thoat nude theo [2] 1a loai bé tong nhya cé cép phéi cbt lidu gian doan,
st dung nhya dudng cai thién, c6 do r6ng du cao (18-22%) va duoc goi tit la BTNRTN

BTNRTN duoc sir dung cho 16p trén caa két ciu a0 dudng cé chiéu day tir 4-5cm. N6 duoc
rai trén I6p mat duong khong thim nudc, thuong 1a 16p bé téng nhya chat (BTNC) [3]. Khi troi
mua, nudc s& tham qua 16p BTNRTN va chay trén bé mat 16p BTNC dé thoét ra 1é duong hoic
qua hé théng ranh thu ma khdng tham xudng I6p méng, nén phia dudi gay anh huong dén do on
dinh caa két ciu mat duong.

2.2. Mt sb d@ic tinh ctia Mt dwong bé tong nhua réng thoat nuéc

- Kha ning thoat nwéc mit nhanh nén giam dwoc hién twong bin bui nuéc sau banh xe
chay (hinh 1).

- Giam tiéng on gay ra gitra banh xe va mat duong: Piéu nay s& cai thién méi truong hai
bén duong, d6 on giam khoang 3 db.

- Ting kha ning khang han 1Gn do st dung nguyén 1y d4 chén d4 két hop véi nhya duong
¢6 d6 nhét cao. Nhya duong 60/70 ¢6 stir dung thém phu gia TAFPACK-SUPER (TPS) lam tang
nhiét d6 héa mém cua nhua duong.

- Stre khang trwgt cao, do nham cao nén ngan ngtra dugc hién tugng tron trugt banh xe

- Mit duong Bé tong nhua rdng thoat nude ludn khd rao va it bin nudc khi mua, cai thién
tam nhin, nhat 1a vao cac dém mua (hinh 2, hinh 3). Khi nu6c duoc thoét hét khoi bé mat duong
s& khdng con ton tai mang nude ngin cach gitra banh xe va mit dudng nén tang tiép xdc gita 16p
Xe V&i mat duong. Tir d6 ting ma sat va an toan khi xe chay nhit 1 ¢ toc do cao.
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LA S A Y S | LA AT S A
LA A A Y AN LA R A

L8 Mg S
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et P,
ﬁ‘h&uﬂ’c b
gth nwdc) kég e lré‘c]
Hinh 1. Bdc tinh cia mat dwong BINRTN Hinh 2. Mat dwong BTNRTN
va mat dwong thong thuong (Nguon: internet) vao ngay mua (Nguon: internet)
1625
1750
o 1500
£ 1%
g 10
E. 750
T 500
S m
(7]
0
Mgt nam trwére khi sir dung Mot ndm sau khi sir dung dwémg
1 duwéng bé tong nhya rang bé tong nhya réng
Hinh 3. Mat duwong BTNRTN Hinh 4. Tai nan giao théng giam
co tam nhin ban dém tot (Nguon:internet) khi swr dung mat duwong BTNRTN[4]

36 Tap chi KHOA HQC GIAO THONG VAN TAI S 69 - 04/2019



Cong trinh Khoa hoc

Theo thong tin tir Vién Nghién ctru vé tai nan giao thong va phan tich dir liéu Nhat Ban -
ITARDA [4], s6 vu tai nan giao thong trén duong cao tdc/100 tridu xe.km vao nhiing ngdy mua
da giam 85% so véi trudce khi str dung cong nghé mit duong bé tong nhuya rong thoat nudce (hinh
4).

I1l. THU NGHIEM MAT PUONG BTNRTN TAI DU AN PHAP VAN - CAU GIE VA
KET QUA

3.1. Giéi thiéu

Mit duong BTNRTN duoc thi cong thi diém lan dau tién trén tuyén cao toc Cau Gié - Ninh
Binh vio thang 6/2014. Pham vi thi cong thi diém (hinh 5) v&i chiéu dai 300m, tir Km216+200-
Km216+500 phai tuyén, huéng Cau Gié& di Ninh Binh, ca 3 1an xe (2 lan xe 6 t6 va 1 lan dirng xe
khan cép). Trong do, doan 1 dai 200m sir dung BTNRTN Dmax12,5 sir dung nhya dudng thong
thuong c6 thém phu gia TAFPACK-Super (TPS), day Scm. Poan 2 dai 100m véi cung loai
BTNRTN Dmax12,5 nhung st dung nhya duong cai thién polime PMBIII, day 5cm [4]. Cong ty
Phuong Thanh Trancosin thuc hién thi cong theo [2] dudi sw hudng dan cong nghé clia cac chuyén
gia Nhat Ban tir cong ty Taiyu Kensetsu Co., Ltd va giam sat cua Vién KH&CN GTVT.

Cau Gie Ninh B
= 5 200m o 100m —_—
i 0 0 ] 0 L) (') e |0 [ VQ @ 2]

U . ... ____Q Déiphéin cich |

“| BTNRTN str BTNRTN su IR
dung TPS dung PMBIII in :l
| Dai anf todr

]

3

Khu vuce thi cdng

>5m 5‘“‘5‘ i 7;?001r1 300m Sm
Hinh 5. Vi tri khu vuec thi cong thi diém

Ttr thang 6/2018 BTNRTN di dugc ap dung chinh thirc trén toan tuyén cao tdc Phap Van -
Cau Gié (hinh 8) v&i chiéu dai 29km va trén ca 6 lan xe. Chiéu day 16p BTNRTN 1a 4cm. Day la
dy 4n dau tién tai Viét Nam ap dung cong ngh¢ nay. Pén thoi diém hién tai da hoan thanh duoc
khoang 95% khdi lugng cong viée (du kién du thang 4/2019 s& hoan thanh toan bo chidu dai
tuyén).
3.2. Cic chi tiéu ki thuit ciia hén hgp BTNRTN 12,5 ap dung tai du 4n

Loai BTNRTN str dung la BTNRTN 12,5 (str dung nhya duong 60/70 + 12% phu gia TPS)
v6i chiu diy 4 cm. Trong d6, ham luong nhwa thiét ké (% khdi luong ¢t lidu) 1a 5,04%; phu gia
TPS (TAFPACK-Super) do Cong ty Taiyu - Nhat Ban cung cdp. Thanh phan cip phdi hdn hop
BTNRTN duoc thé hién nhu hinh sau:
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PUOGNG CONG CAP PHOI HON HOP SAU KHI PHOI HOP (BTNRTN 12.5)

100.00

90.00 4

20.00 4

70.00

60.00

50.00

40.00

30.00 4

Lirgng lot sting - Peroent passing (%)

20.00

10.00

0.00

0.01

Hinh 6. Puwong cong

100.00

cap phai hén hop cot lieu BTNRTN 12,5

Han hop BTNRTN duoc thiét ké véi céc chi tiéu co 1y nhu trong bang dudi day:

Bdng 1. Chi tiéu ki thugt ciia hén hop BTNRTN 12,5 trong phong
L Két qua thi Quy , ,
TT Chi tiéu nghiém dinh Phuwong phap thir
Do 6n dinh Marshall & 60°C (s6 chay )
1 dim 50x2), kKN 6,75 >3.5 TCVN 8860-1: 2011
2 D6 rong du, % 20,13 18-22 TCVN 8860-9: 2011
3 D6 hao mon Cantabro, % 8,46 <20 ASTM D 7064
5~ Phuy luc B
1A A X A Ao 1yl
4 Ti 1€ d6 rong lién thong, % 14,30 >13 Chi dan kg thuat
A KA R Phuy luc C
5 Hé s6 tham trong phong K, cm/s 0,402 >0,01 Chi dan kg thuat

3.3. Kiém tra do thAm nudéc hién trudong va két qua

Do thdm nudc hay luong nudc thadm (ml/15s) 1a lugng nudc chay xubng trong 15s. Tiéu

chuan danh gia 1a 1000ml/15s theo [2].

Thi nghiém xéac dinh d thAm nudc ¢ hién truong (hinh

9) 1a mot trong nhitng ndi dung quan trong phuc vu cho cong tac kiém tra dé nghiém thu mat

duong BTNRTN. Mat d¢ thi nghiém Ia
sau:

-‘—%‘I Bon vi: mm

— X1 -

Thanh chéng 1

Qua niing

hinh nhin Van D§

-

@150 \ . |

Giofing cao su |

Thiét bj thi nghiém thim nwde | chéng 16 i nude |
t3i hign trrimg

Hinh 7. Thiét bi thi nghiém tham nuée
tai hién truong

1000m?/1 vi tri. Trinh ty thi nghiém tun thu theo [2] nhu

Bude 1: V& sinh sach s& bé mat thi nghiém

Budc 2: Lip giodng cao su theo chu vi ctia ddy thiét bi kiém tra
thidm nudc tai hién truong (hinh 7) dé chéng ro ri nudce trén bé
mat tiép xuc cua thiét bi va mat duong, sau d6 dat qua nang 1é€n
trén ban day

Budc 3: Pong van va rot nude day vao thiét bi

Budc 4: M6 van nude, do bang ddng hd bam gio va ghi lai thoi
gian (tinh bang gidy) ma muc nudc trong thiét bi giam tir X1
xudng X2

Budc 5: Lip lai tong cong 3 lan thao tac & bude 3 va 4. Mdi
lan do cach nhau khoang 1 phit.

Tinh toan thoi gian trung binh ciia 3 1an do (1a thoi gian dé
400ml nude chay xudng, don vi gidy). Tir d6 tinh duoc luong
nudc tham (ml/15s).
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Véi doan thi cong thi diém trén tuyén Cau Gié - Ninh Binh, cong tac kiém tra d6 thim duoc
nhom tac gia thuc hién thuong xuyén sau 1, 3, 6, 9, 12, 18, 24 va 43 thang [3]. Poan thi cong
chinh thirc trén tuyén Phap Van-Cau Gié ciing dugc theo ddi, kiém tra va thi nghiém day di.
Ngoai ra, nhém tac gia da tién hanh do do thdm tai mot s6 vi tri c6 10p mat cii BTN chit trén
tuyén Phap Van - Cau Gié va 16p mat BTN tao nham Novachip tuyén Cau Gié - Ninh Binh dé so
sanh voi BTNRTN. Két qua cu thé nhu bang 2.

Bdng 2. Két qua thi nghiém thdm nuéc hién truong

tuyén

.2 . , , N .2 Két qua Tiéu chudn
Vi tri kiem tra kha nang thoat nuoc Thoi gian kiém tra (mI/15 giay) (mI/15 giay)
Thir nghiém giai doan 1: ) ST; ?ht:r?ng iggg
BTNRTN - TPS: Km216, doan thi diém trén g '
A A e N N N ; Sau 18 thang 1,305 1,000

cao toc Cau Gié - Ninh Binh thi céng thang 24 thi 2
6/2014, phai tuyén [5] Sau 24 thang 1,287

’ Sau 43 thang 1,230
- BTNRTN - TPS: Km187, thi cdng chinh
thirc trén cao toc Phap Van - Cau Gi€ 9/2018, 1,463 ™
trai tuyén i Than 1,000
- BTNRTN - TPS: thi cong thi diém trén cao 9 /20198 1,358"
toc Phdp Van - Cau Gié 1/2018 [6]
BTN chit: Km187 - Cao tbc Phap Van - Cau . Khong do
Gié, tréi tuyén (truéc khi rai BTNRTN) Thang 9/2018 duoc ™
Lp tao nham Novachip Km215 Cao téc Cau
Gi& Ninh Binh, thi cong thang 12/2015, phai Thang 9/2018 561"
tuyén
Lp tao nham Novachip Km216 Cao téc Cau
Gié Ninh Binh, thi cong thang 12/2015, phai Thang 9/2018 665 ™"

Ghi chQ: ™ Thi nghiém: Taiyu & Vién khoa hoc cong nghé GTVT (ITST) thang 1/2018; ™ Thi nghiém:

Taiyu & TCI thang 9/2018.

Hinh 8. Thi cong BTNRTN
trén cao toc Phap Vin - Cau Gié

Hinh 9. Thi nghiém tham nudc hién truong
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+1400 1353133‘13051 i
2 287 1930 BTN Nova chip mmmsmm 665
£ <1300 ‘\’\‘\. BTN Nova chip s 561
K
= E1200 BTNRTN s 1463
8 81100
@ % BTNRTN mssssssssss 1358
€1000
0 6 12 18 24 30 36 42 0 500 1000 1500 2000
Thoi gian(thang) D6 tham nudc(ml/15s)
Hinh 10. D§ tham nuéc theo thoi gian Hinh 11. B¢ thdm nuéc cia BINRTN
trén doan thir nghiém so véi BTN tao nhdam Nova chip

Hinh 10 thé hién su thay d6i d6 thim nudc trén doan thir nghiém sau 43 thang thi cong. Theo
thoi gian, gid tri 6 thim c6 giam nhe nhung van dat cao hon tiéu chuan (1000ml/15s). Két qua
nay 16n hon 2 lan so v&i BTN tao nham theo cong nghé Novachip (hinh 11). D¢ thdm cia 16p
BTN Novachip ciing thdp hon nhiéu so véi tiéu chuan. Diéu nay di ching minh vu diém rat 16n
ctia mit duong BTNRTN trong viée thoat nudc, ting kha ning chong truot, giam tic dudong ngay
mua va giam ngap, tir d6 c6 thé nang cao tinh an toan cho xe chay.

IV. KET LUAN

BTNRTN nhu két qua thuc nghiém & trén c6 kha ning thoat nude tot (46 thdm hién truong
ludn dat tiéu chuan >1000ml/15s) so v&i cac 16p tao nham sir dung cong nghé Novachip hay VTO
trén dudng cao toc. Dy 1a mot trong nhitng dic diém cin khai thac cua vat lidu nay dé nang cao
tinh an toan chay xe. Dé ap dung rong rii BTNRTN trén mit dudng cao tc & Viét Nam can tiép
tuc dénh gia toan dién vé hé sb bam, st khang truot, do b?mg phéng cling nhu thoi han st dung
va hiéu qua kinh té.
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_ PHAN TIiCH SU PHA HOAI CHQC THUNG
CUA BAN BE TONG COT THEP PUQC GIA CUONG
BANG BE TONG COT LUOI DET

NGUYEN XUAN HUY "2, LE MINH CUONG %, NGUYEN THI NHUNG?
Khoa Ky thudt xdy dung, *Trung tam nghién ciru va vng dung céng nghé xday dung RACE,
’Khoa Cong trinh, Truong Pai hoc Giao théng Van tdi
Email lién hé: nguyenxuanhuy@utc.edu.vn

Tém tit: Bai bdo phan tich iing xir chiu choc thing ciia ban bé téng cot thép duoc gia
cu’ong bang bé tong cot lwéi dét TRC. Bé tong cot ludi TRC dét dwoc ché tao tir hon hop chit
nén cé nguon goc tw xi mang hat min két hop véi ludi dét. Nghién cieu thue nghiém dwoc tién
hanh d6i véi hai mau trong dé mét ban bé téng cot thép khéng gia cwong va mot mau ban bé
t6ng cot thép gia cwong bang TRC. So sanh két qua thwe nghiém gita hai mau da lam ré hiéu
qua ciia viéc sir dung TRC gia cuong ban bé tong cot thép.

Tir khéa: ban bé téng cot thép, cot hedi dét, gia cuong, phd hoai choc thing

Abstract: This paper analyses the punching behaviour of reinforced conccrete slabs
strengthened by TRC. The TRC composite is made up of the carbon textile and fine-grained
concrete. An experimental study has been carried out on two specimens, one of which serves as
the reference specimen and the other is strengthened by TRC. The results show significant
effectiveness of the latter specimen as compared to the former.

Keywords: Reinforced concrete slab, textile reinforced concrete (TRC), strengthened,
punching failure

Ngay nhdn bai: 08/04/2019 Ngay chdp nhdn dang: 18/04/2019  Ngay nhdn bai sira: 26/4/2019

I. PAT VAN PE

Bé tong cdt ludi dét (Textile-Reinforced Concrete, TRC) 1a mét thanh twu méi trong linh
vue xdy dung, dugc phat trién dau tién tai Dirc boi cac trung tAm nghién ctru thude truong Dai
hoc K thuat Téng hop Dresden va truong Pai hoc K§ thuat RWTH Aachen [1]. Bé téng cdt ludi
dét gém hai thanh phﬁn: ludi sgi dét va bé tong hat min. Ludi soi dét trong bé tong cdt ludi dét
duoc 1am tr nhitng sgi nho, cod nguén géc tir carbon hoac thuy tinh, véi chiéu dai khong gigi han
duge b6 lai thanh cac bo nho. Bé tong hat min 1a hdn hop bé tong véi kich thude hat 16n nhat cta
¢t liéu 1a 1 mm. Bé tong bt ludi dét TRC 6 nhiéu wu diém nhu kha nang tao hinh mong, nhe,
¢6 kha ning chiu cac tac dong an mon, hod hoc ciing nhu tia tir ngoai, c6 kha niang chéng tham
t6t, lam tang kha ning bao vé cbt thép khoi bi dn mon. Bén canh do6, cong nghé thi cong ciing
tuong d6i thuan tién véi phuong phap “trat” truyén théng hodc phuong phap phun bé tong hat
min. Bé tong cdt ludi dét dic biét phu hop cho viée ting cuong, stra chita cac cong trinh cii. Bé
tong ¢t ludi dét co thé su dung dé tang cuong hiéu qua cac cAu kién dam, cot, ban, tuong [2-6].
Nghién ctru vé viéc sir dung TRC trong gia cudng cau kién ban di dwoc mot s nhoém nghién ctru
tai Ptrc, My, Phap thuc hién [7-9]. Tuy nhién, TRC la vat li€u méi, cong nghé ché tao dang trong
giai doan hoan thién, viéc khai thac sir dung c6 hiéu qua loai bé tong nay trong thuc té van con
nhiéu van dé dit ra. Su da dang vé kich thudc két cAu, diu kién bién, tai trong tac dung cling la
1y do cac nghién ctru gia c¢b ban bé tong cbt thép (BTCT) bang TRC van dang dugc tiép tuc trién
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khai. Noi dung ctia bai bao trinh bay két qua nghién ctru thuc nghiém danh gia kha nang chdng
choc thing ddi voi hai miu trong d6 mot mau ban bé tong cdt thép khong gia cudng va mot mau
ban bé tong cbt thép gia cuong bang TRC. So sanh két qua thuc nghiém gitra hai mau da 1am rd
hiéu qua cua viéce sir dung TRC gia cudng ban bé tong cdt thép.
I1. NGHIEN CUU THU'C NGHIEM
2.1. Co sé thiét ké thi nghi¢m

Ban BTCT la cau kién pho bién trong két cu cong trinh xdy dung. Dudi tac dung cua tai
trong vudng goc mat phéng, ban BTCT thudng bi phé hoai do udn va cit. Pac biét khi chiju tai
trong tap trung, viéc danh gia kha ning khang cat, chéng choc thing ctia ban BTCT 1a van dé rat
duoc quan tdm do su tap trung ung sut tai vi tri tac dung luc.

Kich tai trong

Diém &p dung luc

‘ Kich thudc canh san : 1600 mm
Khodng cach cac gi : 1400 mm ’

Hinh 1. So d6 thi nghiém

Trén co s& diéu kién trang thiét bi, quy mo6 phong thi nghiém ciing nhu cac nghién ctru da
thuc hién [4-7], thi nghiém duoc thiét ké voi ban BTCT ¢6 kich thude 1600mm x 1600mm x100
mm, ké bon canh tai bién, chiju tai trong tap trung ¢ gitra ban. Mot mau ban khong gia cudong va
mot mau ban gia cudng bang TRC da duoc thi nghiém nham danh gia hiéu qua viéc sir dung TRC.
2.2. Miu thi nghiém

Chi tiét mau thi nghiém chua gia cudng duoc thé hién trén hinh 2. Cét thép gdm 2 16p, mdi
16p gém cac thanh thép duong kinh 8 mm b tri véi khoang cach 100 mm theo 2 phuong. Lép bé
tong bao v€ 1a 50 mm theo chiéu rong va dai va 20 mm theo chiéu day. Vat liéu sir dung 1a bé
tong thudng c6 cudng do chiu nén 30 MPa, cbt thép gai c6 kha ning dinh bam tbt, cuong do kéo
chay, cuong do kéo dut 1an luot 12 380 MPa va 420 MPa.
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Hinh 2. Mdu thi nghiém
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Bing 1. Cdc thong s6 thanh phan ché tao TRC

Ludi soi Hon hop bé tong hat min

Loai soi AR Cat Quart, cg hatlon | _; 1)
nhat

TEX 1200 Mudi silic Sika PP1
Puong kinh sgi 19 um Tro bay loai F Pha lai
S s0i/bd 1600 Phu gia siéu déo Sika Viscocrete 3000-20M
Kich thudc ludi 3mmx5mm | Ximing PC40 Bt son
Cuong d6 ctia bo soi 1102 MPa Cuong do chiu nén 60 MPa
M5 dun dan hoi 74000 MPa M5 dun dan hoi 17000 MPa

Déi voi mau duge gia cudng, giai phap st dung mot 16p TRC trén toan bd miat dudi ban
duogc thuc hién. Mot 16p TRC bao gém 1 lu6i soi dét ndm giita 2 16p bé tong hat min (mdi 16p
day 1 cm). Ludi soi dét thity tinh AR nhap tir Phap dwoc Iya chon véi cac thong sb trong bang 1.
Hon hop bé tong hat min duoc ché tao tai phong thi nghiém Vit liéu xay dung truong Dai hoc
Giao thong van tai vdi cac thanh phﬁn co ban dugc thé hién tai bang 1. Cudng d6 chiu kéo cta
tdm TRC duoc xéac dinh thuc nghiém trén 6 mau kich thuéc 100 mm x700 mm x 8 mm c6 gia tri
trung binh la 850 MPa.

2.3.Qua trinh thi nghiém

Ban BTCT duoc gia tai ting dan theo phuong dung, tai vi tri tim ban thong qua hé thong
kich thay lyc. Toc do gia tai dugc gan 0,01 mm/s nham dam bao c6 thé quan sat dugce bang mat
thuong nhimng thay d6i vé sy hu hong néu co.

5 s

o

Hinh 4. B6 tri thi nghiém
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Trong sudt qua trinh thi nghiém, céc thiét bi do khac nhau duogc st dung bao gdm 4 strain
gages duoc dan trong ¢t thép quanh vi tri gia tai, 3 LVDT do chuyén vi thing dimg tai cac vi tri
khac nhau trén san (ngoai dau do sén co trong hé théng kich tai vi tri gia tai). Bén canh d6, mot
loadcell do luc duge bd tri ngay dudi d4u kich nham xac dinh luc tai vi trf tac dung.

I11. PHAN TiCH KET QUA THi NGHIEM
3.1. Quan h¢ lyc - chuyén vi

Quan hé giira sirc khang va chuyén vi theo phuong thang dung tai vi tri tim ban BTCT duoc
thé hién tai hinh 5. P6i v6i ban BTCT khong dugc gia cuong, gia tri chuyén vi khi ban bi choc
thung (thoi diém chuyén vi ting dot ngot khi luc tac dung khong thay déi) 1a 14,5 mm, twong tng
suc khang 126 kN. Vi viéc sit dung mot 16p TRC gia cuong, suc khang cuia ban 1a 160 kN (ting
khoang 25%). Bén canh do6, ban duoc gia cudong cho thiy kha ning bién dang (tinh déo) hon hin
s0 v&i ban khong gia cuong khi gid tri chuyén vi 16n nhat ting 1én 22,8 mm.

T T

H
F;
=3
=
3
- ---Ban gia cudng

A0 Ban khong gia cuong |

20

[T e, td rrE=> ' it ibibiQha®oi”b

0 5 10 15 20 25
Chuyén vj (mm)
Hinh 5. Puong cong luc - chuyén vi

3.2. Dang pha hoai

Dang pha hoai cudi cting ctia 2 ban BTCT dugc minh hoa tai hinh 6 va hinh 7. Vi ban BTCT
khong dugc gia cuong, sy phat trién vét nit hoan toan phu hop véi co s¢ 1y thuyét ciing nhu
nhitng nghién ciru trude d6. Vung choc thing c6 dang hinh tron, duong kinh 52 cm (hinh 6a), tdm
& diém tac dung luc. Céc vét nirt hudng tim do tmg xir uén duoc phan bd déu khiap mit dudi cua
ban BTCT. Bén canh d6, mot s6 vét niit doc xuat hién & 4 mit bén ciia ban (hinh 6b).

\ .

b
Hinh 6. Dang phd hoai ban khong gia cwdng( )
Déi v&i ban BTCT duoc gia cuong, dang pha hoai c6 dugc thé hién & 2 dbi tuong khac nhau:
bé mit TRC va mat dudi ban BTCT. Hinh 7a thé hién vét nt trén bé mat 16p TRC- gém cac vét
nut chéo dit doan theo ca 2 phuong. Quan sat sau thi nghiém cho thdy 16p TRC bi bong tach so
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v6i ban BTCT tai mot sb vi tri. Sau khi “boc” 16p TRC tai cac vi tri khong con su dinh bam, dang
pha hoai cta mat dudi ban BTCT (hinh 7b) duoc 10 ra.

(b) Bé mdt ban BTCT sau khi béc TRC
Hinh 7. Dang pha hoai ban gia cuong bang TRC

(a) Bé mat TRC

V& tong thé, ving pha hoai do choc thung c6 dang hinh ovan véi chiéu dai truc 16n do duoc
bang 58 cm, chiéu dai truc nho 1a 49 cm. Diéu nay cho thiy ban gia cudng c6 g xtr khong d6i
xtng theo 2 phuong, c6 thé giai thich do ludi dét bi dich chuyén trong qua trinh thi cong. Cac vét
ntt udn hudng tdm ciing nhu vét nirt doc bén canh ban van xuit hién nhung thua hon so voi ban
BTCT khong gia cuong.

IV. PHAN TiCH MO HINH LY THUYET

Céac md hinh phan tich 1y thuyét kha nang chiu choc thing da dugc nhiéu tac gia khac nhau
d@é xuét tir nhitng ndm 1920 ciing nhu dua vao cac tiéu chuén tinh toan BTCT. C6 thé ké dén mot
s6 dang md hinh nhu dya trén diéu kién can bang cua co hoc pha hity, mé hinh thanh gian, mé
hinh pha hoai viing kéo, md hinh vét nitt téi han va goc xoay. M6 hinh tinh toan dy trén diéu kién
can bang ctia Shehata [10] dugc gi6i thidu chi tiét trong phan nay.

Hinh 8. M6 hinh pha hoai cua Shehata [10]
Trén co s& quan sat sy hinh thanh va phat trién ciia vét niat, Shehata nhan thay ving thap
choc thing dugc chia thanh cac miéng cimg xoay xung quanh chu vi cot va truc trung hoa. Mdi
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miéng cimg lai dugc chia trén co s¢ vét nit hudng tam luc va vét nit tiép tuyén (hinh 8). Cac
thanh thép vudng goc vai vét nirt dugc gia thiét dat gii han chay trudce khi ban BTCT bi phé hoai
do choc thung. Tir cac gia thiét trén, Shehata dé xuat cong thirc xac dinh kha nang chdng choc
thing cua ban BTCT nhu sau:

V =2zr.xn..f .tan(a/2)(500/ d)*?

Trong d6: 1 - ban kinh thap choc thiing; x - khodng céch tir chan thap choc thing t&i mat
duéi ban BTCT; d - khoang céch tir thép 16p trén t6i mat dusi ban BTCT; n, =1,4(2d/r,)"? -
hé s trang thai ung suat nén ba truc cia bé tong; f_ - cwong do chiu nén ciia bé tong; o - goc
nghiéng (tinh bang d6) ctia thap choc thung.

Ap dung md hinh Shehata cho ban BTCT dugc thi nghiém, gié tri lyc cét choc thing dugc
xéc dinh bang 112,8 kN.

Véi ban duge gia cudng bang 20 mm TRC ¢6 cuong d chiu nén 1a 70 MPa, ¢ thé don gian
tinh toan bang cach quy ddi thanh bé tong san vai ti 18 theo cudng d6 2,33/1 (70 MPa/30 MPa).
Tinh gan diing chiéu day ban BTCT tang thém 4,66 mm dan dén strc khang cat ting khoang 23%.
Két qua nay kha gan véi két qua thi nghiém (25%) trinh bay & muc 3. Diéu do ciing cho thy sirc
khang choc thung ting 1én cha yéu do chiéu day quy ddi ciia ban da dugc ting.

e i e <

¢
Hinh 9. M6 hinh gian do cua Richard Tiller [11]

Dé kiém tra sy 1am viéc cua ludi dét gia cudng, md hinh gian ao ciia Richard Tiller [11] dwoc
st dung nham xéc dinh dong lyc trong ban bé tong cdt thép. Tir m6 hinh nay, xac dinh dugc luc
kéo 16n nhat ddi v6i thanh gian tai vi tri ¢t ludi dét do tai trong tap trung gy ra pha hoai choc

thing ban véi mot goc nghiéng 6 =20°co gia triT :%-n(8+2(¥+—?)j; trong d6 f, =3MPa la
an

cuong do chiu kéo ctia bé tong, L =55mm 1a chiéu dai ctia vét niit nghiéng, B =100mm la duong
kinh thap choc thing, y+ Y, = 25mm (hinh 9). Dua trén cac tham s6 xac dinh duoc tir thi nghiém
trén, luc kéo T ~ 41kN, nhé hon nhiéu so v6i kha ning chiu kéo trong mot don vi bé rong cua 16p

ludi dét.
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V. KET LUAN

Bai béo trinh bay nghién ctru thyc nghiém vé viéc sir dung bé tong ¢t ludi dét TRC gia
cuong ban bé tong cbt thép. Tir phan tich két qua thi nghiém va Iy thuyét, mot s danh gia va két
luan duoc dua ra:

- Giai phap str dung TRC trong viéc gia cudng két cdu ban BTCT chiu choc thing 14 kha thi,
gitip stic khéng ct ciia ban tang 1én khoang 25%, ting kha nang bién dang déo. Day la diém dang
chd y so véi tinh “don” cua vat liéu FRP trong viéc gia cudng két cu.

- Sirc khang cat do choc thiing ctia ban ting 1én phan nhiéu do chiéu day ting 1én tir phan gia
cuong TRC. Bén canh do, ludi sgi dét cling giup tang kha nang chiu kéo do nén xién. Tuy nhién
can c6 thém cac nghién ciru sdu hon vé ham lugng cbt ludi dét ddi véi ham luong cdt thép trong
ban BTCT.

- Quan sat thuc nghiém cho thay mirc d6 pha hoai & ban BTCT dugc gia cuong dugc han
ché dang ké so véi khi khong duoc gia cuong (sb lugng vét nut it hon, cic vét nit ngan hon).

- Trong nghién ctru thyc nghiém dugc gioi thi€u & bai bao nay, su dinh bam giita TRC va
ban BTCT khong dong déu trén cac vi tri tiép xuc. Vi vy can tiép tuc nghién cru sau hon vé
thanh phan bé tong hat min, cong nghé thi cong dé ting cuong kha niang dinh bam.

- Can tiép tuc thuc hién mot sb giai phap gia cudng ciing nhu so dd thi nghiém khac dé co
thém co s& danh gia hi¢u qua cua viéc sir dung TRC trong gia cuong ban BTCT.

LOI CAM ON

Céc tac gia tran trong cam on truong Pai hoc Giao thong Vén tai di tai trg mot phan kinh
phi cho nghién ctru niy trong khuén khé dé tai ma s6 T2019-CT-032.
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NGHIEN CUU PHUONG PHAP TOI UU PHAN TAN
CHO HE THONG DA TAC TU BAC HAI

TRAN NGOQC TU, LE THI THUY NGA
Khoa Dién - Pién tir, Truong Pai hoc Giao théng Vin tdi
Email lién hé: tntu@utc.edu.vn

Tém tit: Trong bai bdo ndy, van dé toi wu phan tan dwoc nghién ciru va gidi quyét dua
trén co so hé théng da téc tir lién tuc bdc hai. Thudt todn t6i wu phan tan dwa ra trong bai bao
nay la chi sir dung sw truyén/nhdn thong tin tir théng tin vi tri ciia moi tdc tir (agent) dén cdc
hang x6ém ctia né ma khéng can truyén/nhdn ca hai théng tin vi tri va téc d. Piéu nay sé gép
phdn lam giam bang thong va chi phi truyén tin trong hé thong da tdc tir ma cdc nha nghién civu
hién nay dé va dang nghién ciru @é tim ra cdc giai phdp khi nghién ciru bdi todn diéu khién phén
tan cho hé thong da tdc tir. Trén co s phén tich va thiét ké ham sé Lyapunov tdc gia da tim ra
duge cdc thong s6 cho bé diéu khién ma bai bdo dwa ra. Ngodi ra dé ting thém tinh ding ddn
cho két qua dwa ra, trén co sé phan mém Matlab tac gia ciing dwa ra mot vi du mé phong thiee
té.

Tir khéa: Hé thong da tic tir bdc hai; t6i wu phdn tan; ham sé Lyapunov; thudt todn
gradient.

Abstract: In this paper, the problem of distributed optimization has been investigated and
solved by the second-order multi-agent system. The distributed optimization algorithm proposed
here merely uses the transmission/reception of information from each agent's location to its
neighbors without transmitting/receiving information on both location and speed. This will
contribute to reducing the bandwidth and communication costs in the multi-agent system that
researchers have now been studying to find solutions to the distributed control problem for the
multi-agent system. Based on the analysis and design of Lyapunov function, the authors have
found the parameters for the given controller. Besides, to enhance the correctness of the results,
an example of actual simulation has also been presented using Matlab.

Keywords: Second-order multi-agent system; distributed optimization; Lyapunov function;
gradient algorithm.
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I. PAT VAN PE

Trong nhitng nim gan day van dé t6i wu phan tan d6i v6i hé thong da tac tir da nhan duoc
nhidu su quan tdm cua cic nha nghién citu trong va ngodi nude vi nhitng img dung cua ching
trong nhiéu linh vyc. Vi du: T5i wu phan tan ngudn tai nguyén [1], sy udc luong phan tan [2] va
nhiéu linh vuc khéc [4]. Dic biét gan day nhitng thuat toan tdi uu phén tan ciing dugc ap dung dé
giai quyét cac van dé phan tan ngiu nhién va ti vu hoa lugng tiéu thu dién ning trong mang ludi
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dién [5, 6]. Do d6 mdt trong nhitng nhiém vu quan trong cua nghién ciru trong hé théng da tac to
1a 1am thé nao c6 thé thiét ké mot thuat toan tdi wu phan tan dé toan bo mot nhom tac tir (agent)
c6 thé di dén hoi tu tai diém t6i vu cia bai toan t6i wu hoa trén co sé chia sé thong tin cua cac tac
ttr trén mot do thi co hudng hodc vo hudng.

Trén co s¢ y tudng nay, hién co rat nhiéu cong trinh da nghién ciru va dua ra nhimng thuat
toan t6i uru phén tan dé giai quyét bai toan tdi uu hoa trén co s¢ hé thong da tac tir bac mot. Vi du
trong [7, 8], cac tac gia da dua ra cac thuat toan toi wu phan tan véi su truyén nhan/thng tin giira
cac tac tu theo su kién thoi gian hodc rdi rac hoa theo mot chu ky nhét dinh trén dd thi co hudng.
Nhiing tac gia trong [9] da dua ra nhimng thuat todn tdi uu phan tan dé giai quyét bai toan téi wu
véi su xudt hién cua nhiéu. Gan day, trén co s& [7-9] chinh ban than tac gia ciing da dua ra thuat
toan toi wu phén tan dé giai quyét bai toan tdi vu trén co so hé thdng da tac tir bac mot co sy xut
hién cta nhiéu va su tré truyén/nhén giita cac tac tir.

Hon nita, trong thuc té c6 rit nhiéu cac hé théng co khi doi héi vé sy diéu chinh gia tdc nhiéu
hon 1a su doi hoi vé diéu chinh tdc dg, diéu nay c6 nghia 1a cac hé thong bac 1 s& khong dap tng
dugc yéu ciu cta nhimg hé théng nay. Do d6, nhimg mé hinh hé théng dong hoc béac hai nhan
dugc sy quan tAm rat nhiéu tir cac nha nghién ctru trong va ngoai nudc, dic biét trong van dé
nghién ciru giai quyét vin dé tdi wu phan tan cho cac hé théng da tac tr. Xuat phat tir nhu cau
thuc tién trén, mot s6 nha nghién ctru da dé xuat mot s6 thuat toan tdi wru phan tan dé giai quyét
bai toan tdi wu phan tan cho hé théng da tac tir bac hai va thu duoc mot sd két qua rat quan trong
[11-14]. Thém nita, dua trén co s& cac cong trinh trén, chinh ban than tac gia cling dd dua ra
nhitng thuat toan t&i wu phéan tan dé giai quyét bai toan tbi uu trén co sd hé thong da tac tir bac
hai c6 va khong co su xuét hién cta nhidu, tré thoi gian truyén/nhefm [15-17]. Méc du cac cong
trinh trén da dua ra cac thuat toan toi uu phén tan bac hai va da thu dugc nhimng két qua co6 gia tri.
Tuy nhién, trong cac thuat toan dua ra & trén thi cac tac gia déu gia thiét ring mdi tac tir co thé
gianh dugc ca hai thong tin vi tri va thong tin tbc d6 ctia chinh ban than nd va hang x6m ciia no.
Nhung trong thuc té mdi quan hé giita thong tin téc do ctia mdi tac tir gianh dugc kho khin hon
so voi quan hé vi tri. Tir quan diém nay, trong bai bao ndy tic gia dé xudt mot thuat toan chi st
dung su truyén/nhan thong tin tir théng tin vi tri cia mdi tac tir dén cac hang x6m cia nd6 ma
khéng can truyén/nhan ca hai théng tin vi tri va thong tin tdc do. Diéu nay s& gop phan giam biang
thong va céac chi phi truyén/nhan thong tin trong hé thong da tac tu.

II. BAI TOAN TOI UU

Xét mot hé thong da tac tir bao gdm N tac tir tac dong cuc bd qua lai v6i nhau théng qua dd
thi vo huéng G dé hop tac giai quyét bai toan tdi uu hoa 161 khong co rang budc cua cac ham muc
tiéu sau day:

min f(x)=ZN:fi(x),XER” 1)

trong d6: f,(X):R" — R 1a ham muc tiéu ciia tac tir thir i va n6 chi biét boi tac tir thi i.
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f(X) dugc dinh nghia nhu 1a mot tong cua f,(-), X € R". Hinh 1 14 mot vi du minh hoa cia mot
mo hinh vé6i d6 thi lién thong cua N tac ti.
f:(x)

f,(x)
LR

fl(X) f4 (X)

Hinh 1. Vi du minh hoa ciia mét mé hinh véi dé thi lién thong cua N tac tu.
Moi mot tac tir co mot ham muc tiéu cuc bo

Gia sir rang moi tac tir i duge biéu dién nhu mot hé thong lién tuc bac hai nhu sau:

{xi ) =vi(t),

V() =u,(1),i =1,2,... N, (2)

trong do: X (t),V, (t) € R" 1a vj tri va toc d9 cua tac tir thir i, U, (t) € R" 14 tin higu vao diéu khién
clia tac tir tht i. Trong hé thong (2) trén d6 thi vo hudng thi mdi tac tir s& duge an dinh véi mot
va chi mt ham muc tiéu thinh phan. Muyc tiéu clia chiing ta 1a phai thiét ké bo diéu khién u, (t)

lam cho tat ca cac tac tir hoi tu dén nghiém ti wu cta bai toan tdi wu (1). Do do, van dé can giai
quyét dugc thiét 1ap theo dinh nghia sau day:

Pinh nghia: Bai toan t6i uu (1) s& duoc giai quyét trén co so hé thong da tac tir bac 2 (2)
thong qua thuat toan diéu khién u,(t) néu (a) lim x(t)=x", (b) limv,(t)=0, VieV, trong do
t—wo t—ow

X £argmin,_, f(x).

Ttr dinh nghia nay, chiing ta chi can dwa dua ra thuét toan phan tan 1am sao tit ca cac thong
tin vi tri X cta cac tac tir sau mot khoang thoi gian hitu han s€ hoi tu tai diém t6i wu cua bai toan
tdi wu, con céc thong tin tdc d0 V cua tit ca cac tac tir s& hoi tu vé 0. Pay ciing chinh la muc tiéu
cua bai toan nay.

Dé thuan tién cho qué trinh chimg minh thuit toan, phan tiép theo tac gia sé trinh bay bo dé
vé d thi v hudng va mot vai gia thiét vé do thi vo hudng va ham sé 16i.

Bé dé: Néu dd thi G d lién thong, thi ma tran Laplacian L c6 cac tinh chit sau day:
a) 0 1a mot gia tri riéng ctia L va tat ca cac gia tri riéng khac 1a duong.

b) 4 =0val, =[L1..1 eR" lavéctorriéngciaLva O=4 <A, <...<A,.
¢) Vi dd thi G 1a v hudng nén L 1a mot ma trén d6 ximg. Do d6 ta co 1;, L =0.

Gia thiét 1: Gia st rang d6 thi vo huéng G ={V, £}1a lién thong.

Gid thiét 2: TAt ca cac ham myc tiéu thanh phan f (), i €V 1a cac ham s6 kha vi va m, - 16i
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manh, cac gradient V f,(-) 12 @, -Lipschitz trén R" véi m; >0 va @ >0 1a nhitng hing so.

Véi gia thiét 2 tat ca cac ham muc tiéu f,(?) 1a 16i manh, do d6 bai toan t6i wu (1) chi ¢ 1

nghiém t&i wu duy nhat 1a X~ @arg min,_ . f(X),-0< X" < oo,

I1l. THUAT TOAN TOI UU PHAN TAN CHO HE THONG PA TAC TU
3.1. Thiét ké thuit toan tdi wu phén tan
Trong phin nay, téc gia s& trinh bay thuat toan diéu khién U, (t) cho hé théng da tac tir bac 2
dé giai quyét bai toan tdi wru (1) trén d6 thi vo huéng G.
Trén co so cac thudt toan [11-17], trong bai bao nay, chung toi dé xuét thuat toan tdi wu phan
tan cho mdi tac tir thir i trong hé théng da tac tir nhu sau:
U, (t) = —kx (t) —a Vv £, (%, (1) — 7, (1), 3
710 = Y a, (4 (1) —x, (1), ®)
jeN,

trong d6, k >0, >0, 8> 0 14 nhitng tham s6 ctia bd diéu khién s& duoc thiét ké, y(t) 14 bién

trang thai phu cua tac tir thir i, a; Ia phﬁn tlr clia ma tran ké.

Nhdn xét: Trong thudt toan toi uu phén tan (3) chi sir dung sy truyén/nhan thong tin tir thong
tin vi tri ctia mdi tac tir &én cac hang x6m ctia nd ma khong can truyén/nhan ca hai thong tin vi tri
va thong tin tc do. Diéu nay 13 hoan toan khac biét va cai tién hon han so véi cac thut toan hién

tai.
Két hop (2) va (3), ta thu duoc hé théng kin nhu sau:
Xi (t) = Vi (t)!

.0 = kv, O @9 1,04 ) - 7,0, @
7.0 = B 3, 0,0 - X, ).

jeN
Theo dinh nghia ctia ma tran Laplacian L, (4) c¢6 thé viét lai nhu sau:

X () =V (1),
V (t) = —kV (t) —avg (X (t)) - T(t), ®)
I(t) =L)X (),

Trong do, X(t)=(X (t),..x\ ()", V) = (v (t),...vy (1)), T@®) =0 (), rn ()7 VA

N 1 7
g(X (@)= Z f.(x;(t)). Phan tiép theo s€ phan tich sy hoi tu cta thut toan va dua ra mot ti€u
i-1
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chuin dé tim giai phap t6i wu (1) trén co so hé thong da tac tir (2). Pat € 1a s6 thue duong tuy y.
Chung ta c6 dinh 1y nhu sau:

Pinh ly: Gia sir gia thiét 1 va 2 ton tai. Néu ton tai cac diéu kién k,a, #>0 lam cho

k > max{L+ A4, (L), 1+ %} VA am— BA, (L) —awe >0 thi bai toan t6i wu (1) véi hé théng da
&

tac tir bac hai (2) s& duoc giai quyét thong qua thuat toan t6i uu phan tan (3) voi cac diéu kién

Y N by
dau  x(0),v;(0),7(0)eR" thoa man"y(0)=0, trong do, m=min{m,m,,..,m}va

i=1

o=max{@,w,,...oy}, tac la limx(t)=x",limx(t)=0, cho tit ca ie), trong d6
t—w t—o0
X =argmin _, f(x).

3.2. Chitng minh sy hdi tu ciia thuét toan
Trong phén nay s€ chung minh sy hoi tu cta thudt toan tai diém toi wu cia bai toan tdi vu
néu cac diéu kién dua ra trong Dinh 1y duoc théa min bing phuong phap thiét k& ham sb
Lyapunov.
Diém can bang (X",V",T") clia hé théng (5) c6 thé thu dugc bang cach cho dao ham cua
no 14 0.
V' =0,
I +avg(X") =0, (6)
(L®1)X" =0.
T G gia thiét 1a da dugc lién thong. Trén co sé bo dé, ching ta c6 rank(L)=N -1 va

khong gian r5ng cua ma tran Laplacian L 1a 1, diéu nay sé tdn tai mot vector ¢ R" . nhu vy
N )
X"=1,®¢ Tu 1L=0 va (4, ta cb 35, =0, diéu ndy bao ham
i=1
N N , ,
Z7i (t)= 27i (0)=0,vt>0.Ttr két qua nay va két hop vo6i (6), ta thu duoc
i=1 i=1

v f(9) Z—é(l,\j ® |n)TF* =0, diéu ndy bao ham ¢= X,

Pat X (t) = X (t)— X"V (t) =V (t)-V",I(t) =T'(t)-T",ta co:

X =V,
V (t) = —KV (t) — a8 (t) - T(0), )
F(t)=ALOI)X (),

trong  do,  St)=vg(X(t)+X)-vg(X). bat U = (, R), nhu vay

UTLU =diag(4,(L), 4,(L),..., 4, (L)) trong do:
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1N

-

1LR=0,,R'R=1,,

r ReRMND

va théa man U'U = Iy - O day U 1a ma tran tryc giao. V&i sy bién doi ma tran tryc giao,
Xt)=(R"®1)X(t), V({t)=(R" @1 WV (t),I(t)=(R" ®I,)[(t),hé théng (7) c6 thé bién do6i thanh
nhu sau:
X,(0) =V, (1),
Vi(0) =KV, (0) - (] ®1,)500), ®)
fl ) =0,

)éZ:N (t) :\72:N (t):
va: \;\Z:N t= _k\iZ:N t- a(RzT ®1,)s(t) _fZ:N ®, ©)
fZ:N (t) = ﬂ(R;— LRz ® In)XZZN (t),

trong dé’ )zl(t)’\il(t)' 1ﬁ‘l(t) € Rn Va XZ:N (t)1\i2:N (t)’fZ:N (t) € R(Nil)n’

VO X () = (X! O, X1y ®), VO =0 OV O), T = 0.0, @)
Céu tric ham sd Lyapunov c6 thé dit nhu sau:

V() =V, (1) +V, (), (10)

trong do, V() = % kX[ (£) X, (t) + X] (t)V, (1) + %vﬁ (t)V, (1), (11)

V() = KT (O R 0 ()4 X Iy OV ()4 2V OV ()4 XLy (OF 0 (1)
2 2 (12)

1 -~ T -1 [
#o 5 T ORILR) ©1)F,, 0.

Chu y rang V,(t) >0 néu k >1 va V,(t) > Onéu k >1+ B4, (L), trong d6 A, (L) la gia

tri riéng 16n nhit cia ma tran L. Tir nhitng diéu kién ndy, ta co V (t) =V, (t) +V,(t) > 0.

Lay dao ham V,(t) va V, (t) theo thdi gian dong thai thay thé (8), (9) ta co:
Vi(t) = —(k =DV, @OV, (1) — a(X] @) +V," ()5 ®1,)5(t) (13)

Va(t) ==(k =DV (Vo (O - (X3, O +V )R, @1,)50) (14
+ AR ORI LR, ®1,) X (1)

Va;
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Vay, dao ham theo thoi gian cua V (X 1),V (t), fZ:N (t)) thu dugc nhu sau:

V(1) =—(k—VT OV (©) — (X 0) +V (1)) 5(t) + BXT (L ®1,)X (D). (15)
Tr R=(r,R,)la ma trn truc giao, diu nay bao ham rang Il X (t) 2=l X (t) I*va

IV @) 12=1V (©) 12, ta c6:

V() <—(k -V T (tV (1) —a(X () +V () 8(t)+ B, (L) X)) I1Z.  (16)

Theo gia thiét 2, ta co:

~aXT (050) = -a . X OF (% 0) +X) -7, (<)
i=1 (17)

< —amZN: & ()% (1) = —amll X (1) 12=—am 1l X () 112,

—aVT (t)5(t) < aa)ZN] VT (D)X ()
va: i=1 (18)

<2212 +awel X () 17= Z2 UV @) 12 +awe | X ()1,
de de
trong @6 m=mir{m,,m,,...,m.}, @=max{a,®,,...,,} va & >0. Theo sy phén tich &
trén ta co:
V() <—(k—DVT (V1) —am Il X (&) 12 +84, (L) I X (t) I
+ 22N )12 +awsll X (1) 112 (19)
de
OD\ 1 \5 rex 112 7 2
<—(k —1—4—) IV (@) I1° —(am— A, (L) —awe) | X(E)1°.
£
T k _1_27(0 >0 va am— A, (L) —awes >0, ta c6 Y (t) < 0. Theo nguyén ly can bang
&
ciia LaSalle, nghiém cta cic phuong trinh (8), (9) s& hoi tu tai tdp 16n bat bién
E={X{®),V(t),[t)e; ™| X(t)=0,V(t) =0,I'(t) =0}, Ttc la lim X (t) = limV ()
=limI'(t) = 0. Do vay, lim X (t) = X", lim X (t) =0. Do do, chung ta c6 thé két luan rang, bai toan
t—oo t—wo tow
t6i wu (1) c6 thé thu duoc boi hé théng da tac tir (2) théng qua thudt todn tdi wu phan tan (3).
3.3. M6 phong va danh gia két qua ciia thuit toan

Trong phan nay mét vi du minh hoa s& duoc trinh bay dé kiém tra tinh hiéu qua cua thuat
toan dua ra. Xét mot hé théng da tac tir bac hai vdi 5 tac tir cung voi 5 ham s6 16i nhu sau:

f=(x=4)°+x,f,=(x+2)? f,=x"+1 f, = (x+1)*+3, f, = 2(x-1)* - 2x.
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Trén co s& tinh chat ctia ham sb 16i va gradient ciia cac ham muc tiéu, ta c6 thé dé dang tinh
toan dugc M=2 va @=4. Ma tran Laplacian L cua dd thi truyén/nhefm thong tin dugc dinh
nghia nhu sau:

7 2 -1 0 —4
-2 2 0 0 O
L={-1 0 4 -3 O
0O 0 -3 3 0O
-4 0 0 0 4

Tir ma tran trén ta tinh toan dwoc gia tri riéng 16n nhit cia L 1a Ay =10.2464 . Chon
£=015 f=1, «=8 k=120, l1a thoa min k> max{1+ﬁ,1N(|_),1+?} va
£

am— S, (L) —awe > 0. Do vy, bai toan tdi wu (1) c6 thé duge gidi quyét véi cac diéu kién

dau thoa man y,(0) =0,(i=12,3,...,5).

Hinh 2a thé hién rang 5 tac tir cudi cung hoi tu dén diém 0.5833, diém nay chinh 1a diém tdi

\ 5 , . .
uu hoa cta ham muc tiéu tong f (x) = z f.(x)- Hinh 2b thé hién rang 5 tac tur ciing héi tu vé 0
i=1

dudi thuat toan t6i wu phan tan (3).

agent 1 agent 1
agent 2 4 15t agent 2
agent 3 S agent 3
agent 4 |1 agent 4
agent 5 1H agent 5 -
a5 | 05f |\
X~ . > &
0 \}2522—‘— -
-0.5
- (b)
-4 -1.5 =
0 50 100 150 0 50 100 150
time(s) time(s)

Hinh 2. Quy dao trang thdi X, V; ciia 5 tdc tir dudi thudt todn t6i wu phan tan (3), 1=1,2,3,4,5

Két hop gitta mit toan hoc va két qua mod phong cho thay thuét toan toi uu phan tin ma bai
bao d3 dua ra da giai quyét hoan toan chinh xéc bai toan t6i uu di dat ra.

IV. KET LUAN

Trong bai bao nay, bai toan tdi wu da duoc giai quyét trén co so hé thong da tac tir bac 2
thong qua thuat toan diéu khién t6i uu phan tan chi sir dung su truyén/nhén thong tin tir thong tin
vi tri ciia mdi tac tir dén cac hang x6m ciia ndé ma khong can truyén/nhén ca hai thong tin vi tri va

thong tin toc do. Két qua md phong cho thiy thudt toan diéu khién di dua ra hoan toan giai quyét
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duoc muc ti€u cia bai toan dua ra.
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TINH BEN KET CAU KHUNG GIA CHUYEN HUONG
TOA XE HANG MC BANG PHUONG PHAP PHAN TU HU'U HAN

VU TUAN PAT, NGUYEN PUC TOAN
Khoa Co khi, Truong Pai hoc Giao thong Vin tdi
Email /ién hé: datvt@utc.edu.vn

Tém tit: Bai bdo vmg dung phan mém ANSYS thiét ldgp mé hinh phan tir hitu han cho két
cau khung gid chuyén huéng ciia toa xe hang MC (ché container) do Viét Nam san xudt. Tinh
bén két cau & ché dé tdi trong tinh, co ké dén hé s6 tai trong dong thcfng dung, duoc thuc hién ¢
cdc diéu kién van hanh khdc nhau. Két qua tinh todn cho thdy: két cau khung gid chuyén huéng
dam bao yéu cau dg bén theo tiéu chuan TCVN 9983:2013 vé&i hé sé du trit bén nhd nhat:
kb = ],5.

Tir khéa: Tinh bén két cau; Khung gid chuyén hwéng; Toa xe hang MC; Mé hinh phan tiv
hitu han; HE sé du trif bén.

Abstract: In this paper, a finite element model of the bogie frame structure of MC wagons
(for containers) produced in Viet Nam is introduced using ANSYS software. The strength
analysis of this structure was carried out under different operating conditions with regard to the
effects of the vertical dynamic load factor. The analysis results show that the bogie frame
structure ensures the strength requirements as per TCVN 9983: 2013 with the minimum safety
coefficient of ky = 1.5.

Keywords: Structural strength analysis; Bogie frame; MC cargo carriages; Finite element
model; Safety factor.
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I. PAT VAN PE

Nganh duong sit trong nhung nim gin diy da va dang tap trung cac bién phap tich cuc nhu
dau tu cai tao va nang cip co so ha ting, cai tién phong cach phuc vu, ... dé dap tmg nhu ciu van
tai ngay cang cao va tang tinh canh tranh. Mot s6 don vi ciia nganh nhu Cong ty CP Xe lira Gia
Lam, Cong ty CP Xe ltra Di An, ... da manh dan dau tucho thiét ké, d6i mai cong nghé trong
dong moi toa xe co chat luong cao véi muc ti€u nang cao tinh tu chu, tang ty 1€ ndi dia hoa, gidm
chi phi nhap khau phuong tién va linh kién.

Trén toa xe thi khung gia chuyén huéng (GCH) 1a két cdu chiu tai trong chinh, do dé viéc
tinh bén két cdu khung GCH 1a rat can thiét dé dam bao d6 bén va an toan van hanh ciia phuong
tién. Xuat phat tir nhitng van dé trén, bai bao da tién hanh xay dung mé hinh phan tir hiru han
(PTHH) cho khung GCH béng thép han cua toa xe MC (chd container) do Viét Nam san xuét.
Trén co s& d6, danh gia do bén khung GCH & cac truong hop tai trong khac nhau théng qua hé
s6 dy trit bén [1].
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I1. XAY DUNG MO HINH PTHH CHO KET CAU KHUNG GCH

2.1. Két cAu va thong s6 ky thuat co ban cia GCH

Céu tao ciia GCH toa xe MC (khé duong 1 m) nhu trén hinh 1, trong d6 cac b phan co ban

ctia khung GCH nhu xa nhiin, ma gia va cbi chuyén huéng duogc 1am thép cacbon hop kim thap
JIS G3106 SM490A. Xa nhun lién két dan hdi voi ma gia ¢ hai bén thong qua cac cum 16 X0 va
ném ma sat; Cac bd truc banh xe duogc la'ip o cac géi d% & hai dau ctia ma gia. Hai con lan dugc

lap & hai bén cuia xa nhiin c6 tac dung d& thung xe khi thing xe c¢6 chuyén dong xoay va nghiéng

ngang.

Con lan bén

Ma gia

L Xo lién két

Hinh 1. Két cdu GCH toa xe MC

Thong s6 k¥ thuat co ban ciia toa xe va GCH dugc cho trong bang 1.

Bing 1. Théng s6 ky thudt co ban ciia toa xe va GCH

Théng s6 k§y thuat (ky hiéu) Tri s6 Pon vi
Tai trong cho phép dit 1én mdi truc (qo) 14.000 kG
Vian toc cdu tao (van toc tdi da trong khai thac, V) 100 km/h
Puong kinh banh xe (2r) 780 mm
Thing xe: Dai (L) x Rong (Bi) X Cao (Hn) 12.192 x 2.438 x 2.591 mm
Khoang cach 2 cbi chuyénhudng trén toa xe (21) 10.000 mm
Khoang céch giira 2 tryc trén GCH (2lgc) 1.700 mm
Do climg mdi cum 10 xo kép & dau xa nhun (k) - 4 cum mdi
dau, tong cong c6 8 cum cho mdi GCH 693,7 N/mm
Do climg mdi 16 xo don & dau xa nhun (kg) — 1 chiéc mdi dau,
tong cong co 2 chiéc cho mdi GCH 495,5 N/mm
Do cimg mdi 10 xo ném ma st (ks) — 2 chiéc mdi dau, tong
cong co 4 chiée 201,0 N/mm
Khdi lwong mot bé truc banh xe (Myy) 916 kg
Khoéi lwong 1 GCH bao gdom 2 b truc banh xe (Mge) 3.400 kg
Khdi lugng thung hang khi ddy tai (M = Mo -2mgc) 49.200 kg
Khdi lwong toan b toa xe khi day tai (mo) 56.000 kg
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2.2. Xay dung m6 hinh PTHH cia khung GCH

Khi xay dung mé hinh PTHH, gia thiét: Bo qua cac goc lugn, canh vét nho va méi han; Bo
qua cac két ciu phu c6 khdi lugng nho va khdng anh huéng dén kha ning chiu tai cuaa khung GCH
(gudc ham, xa mang gudc ham, ...); Vat liéu ché tao 1a thép tim hop kim thap JIS G3106 SM490A
c6 gidi han chay, o, ~ 345 (N/mm?) giéi han bén, o}, ~ 490 (N/mm?); mé dun dan héi, E = 2,1E5
(N/mm?); hé sb Poisson, u = 0,3.

Lién két cirng
(Rigid region)

Piém it goi do
truc

Lién két cirng

(Rigid region)

Hinh 2. M6 hinh PTHH ciia khung GCH xdy dung bang phan mém ANSYS

Sir dung phan tir Solid45 dé chia lugi PTHH kiéu luc dién vai kich thudc cac canh caa phan
tar << 10 mm:; St dung cap phan ti tiép xtc Targe170 va Contal74 dé mo phong cac bé mit tiép
xuc 3D gitra cAc ma truot cua xa nhin vai méa gia, gitra ném ma sat vai xa nhin va ma gia; Su
dung phan tir Combin14 (Spring-damper) dé mé phong lién két dan hoi cua cac cum 10 xo [5]. St
dung lién két cing da diém (Multipoint constraint - Rigid region) dé mé phong: @ Lién kétgiita
cac dau cua phan tir Combin14 voi cac diém nat trén bé mat tiép xdc giira 10 xo voi ma gia, xa
nhin va ném ma sat; @ Lién két gitra cac diém nat gbi d& truc véi bé d& truc & mdi dau caa ma
gia. Md hinh PTHH cuaa khung GCH bao gém 238.620 phan tir (Elements) va 335.738 diém nit
(Nodes), nhu trén hinh 2.

111. TINH BEN KET CAU KHUNG GCH
3.1. Cac trwong hop tii trong tinh toan

a) Trwong hop toa xe ddy tdi chuyén dpng véi vin téc khong doi (Truong hop Static_1):
tai trong thang dung Py tac dung 1én mat tua cbi chuyén hudng, bao gom:

P=P,+P_ =P +k, R, =@+k, )P, =K, P (1)

d-y’ t-y

Trong d6: Kg.y - hé s6 tai trong dong thang ding, Kgy=(1+Ka.y) v6i Kg.y 1a hé s6 tinh toan cho
phan tai trong dong ting thém (Pa.y) trén co sd tai trong tinh thang dimg (P.).

+ Tdi trong tinh Pyy (do tc dung cta khéi lugng cua thung xe khi ddy tai):
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m,—m_.n

P _ (%] o= ™M) 0L 24133 (ki) %)
»Un n

Trong d6: n - s6 lugng GCH trén mét toa xe, N = 2; ¢ - gia tdc trong trudng.

+ Tdi trong dpng ting thémPq., (do anh hudng cua dao dong thang dimg) [2, 3]:

c(V-d
Pd—y:kd—yl:)t—y:(a+b (Vf )j

P

t—

, = 100,64 (kN) 3
t

Trong d6: a va b - hé s anh hudng ctia mé gia va s6 bo truc banh xe (e = 2) trén mot GCH
[3],a=0,15vab = (ny + n)/(nyn) = 1; V—van tdc cau tao, V ~ 27,78 (m/s); ¢ va d - cac hé s6 phu
thudc van tdc toa xe, khi V = 14 + 28 (m/s), ¢ = 0,00036 va d = 0;f; - tong do nhun tinh do khdi
lugng phia trén 16 xo;
P, (m—2my+2m, )g

__ _trlx
f,=

= ~0,0375(m) (4)
Ky (16k, + 4k, )

Trong d6: Py.1x- Tai trong do khdi lwong phia trén 16 xo, bao gdm khdi lwong thung hang khi
day tai (Mo- 2mgc) va khéi lwong cac xa nhin (2my = 740 (kg)); Ks- tong d6 clig cua cac 10 xo
dudi xa nhin (khong bao gdm 16 xo ném ma sat). Thay cac gia tri vao cong thirc (3) va (1), ta cd
Kiy ~ 0,417, Kgy = 1,417 va Py = 341,97 (kN).

b) Truwong hop toa xe ddy tii va phanh véi gia téc gidi han (Trudng hop Static_Brake):
Ngoai céc tai trong thang duing Pty Vva Pqy, do tac dung cua luc quan tinh Ppkhi phanh cua thung
xe, khung GCH phia trude phai chiu thém tai trong nim ngang Pp. va tai trong thing dtng Pp.
dit tai bé mat cdi chuyén hudng. Gia thiét gia toc gidi han khi phanh (jp) phu thudce diéu kién bam
(banh xe khong trugt 1ét trén ray) voi hé sé bam giira banh xe voi rayp = 0,25 [4]. Tinh dugc gia
tdc gidi han khi phanh, j,= gg ~ 2.45 (m/s?). Ta co:

P zlP zlm j, ~120,66 (kN) va P =mz1643(kN) (5)
X TPy e : YT g :

Trong d6: h; — chiéu cao tir trong tam thing xe dén bé mat ¢di chuyén hudéng, h; = 1,362 (m).

¢) Truwong hop toa xe ddy tdi chay trén dwong cé bin kinh cong nhé nhit véi vin toc gidi
han va chiu thém luc gié ngang ciing chiéu véi lue ly tam (Truong hop Static_Turn): Ngoai
c4c tai trong thang dimg Pty va Py, khung GCH con chiu tac dung cta luc ly tim Py cia cac khoi
luong khi toa xe vao duong cong va luc gio ngang Py, tac dung 1én thanh thung xe [2, 4]:

2

P _m, [\Fgma_x _hz_gJ ~2035(N) va P, =wL,H, ~1579 (kN)  (6)

Trong d6: Rmin - ban kinh dudng cong nho nhét, véi khd dudng ray 1 (m), Rmin = 97 (M); 25

- khoang cach 2 vong lan cia banh xe trén mét truc, 2s = 1,054 (m); h, - o siéu cao cta ray ngoai,

r = 0,095 (M); Vimax - van toc giéi han khi vao duong cong, Vimax = 4,1/ Rpnin = 40,38 (km/h) =

11,22 (m/s); w - ap suit gi6 ngang, w = 500 (N/m?) [4];

Tai mdi cbi chuyén hudng s& chiu thém mét luc ngang Pn..:

1

Pn—z = H

(P,t +P, ) ~ 18,07 (kN) )
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Gia thiét khi c6 luc ngang tac dung 1én thanh thiing, mot bén con lan phia ngoai tiép xtc véi
thung xe va chiu thém lyc thang dimg Pn.y:

7, -3 A ®

~23,39 (kN)
n 2b

Trong d6: h,— chiéu cao tir diém dit luc gio ngang trén thanh thung dén bé mat con lan (lay
gan dung bang chidu cao dén bé mit cdi chuyén hudéng), h, = 1,562 (m); 2b — khoang cach giita
hai con lan, 2b = 1,12 (m)

Céc lyc tac dung Ién khung GCH cho 3 truong hop tai trong dugc minh hoa trén hinh 3 va
trong bang 2. Trong d6, Px, Py va P, 14 tai trong tac dung theo cac phuong 1én bé mit cbi chuyén
hudng, Pn.y 14 tai trong thang dung tac dung 1én mot bén con lan.

Ltn Bth
4 Yl N [ z [v ]
——> -] B Pgn
P Pp mth Pt -
v —— Htn p 8- h
h "o2b 2
v Px ! v _ P: |
— I .
NG B D Fp-
| | 2| 2| | 25

Hinh 3. So d6 luc tic dung lén khung GCH phia truée

Bdng 2. Luc tdc dung lén khung GCH phia trucc cho 3 truong hop tdi trong

Luc tac dung Cac truong hop tdi trong tinh toan
Ién khung GCH Static_1 Static_Brake Static_Turn
Px= 0 Po-x 0
Py= Pty +Ptd Pty +Ptd + Ppy Pty +Ptd
P.= 0 0 Pz
Ph.y = 0 0 Pny

3.2. Gan rang budc va diéu kién bién cho cac trwdng hop tai trong

~——— Hudng chuyén dong ciia toa xe

Vi phuong phap xay dung mo
hinh PTHH trong muyc 2.2, xa nhin c6
thé chuyén dong twong dbi so véi ma
gi4 cho dén khi cac ma truot trén xa

nhun tiép xtic v6i ma trugt trén ma gia

va ném ma sat. D€ dam bao cac diém Khéng ché 4 bic t

do: UY, UZ, ROTX,
ROTY

Khoéng ché 5 béc tr do:
gbi do truc trén ma gia c6 thé quay UX, UY, Uz, ROTX, Y X
ROTY

quanh tryc (Z) va mot dau cia ma gia

c¢6 thé chuyén dong tu do theo chiéu
doc (X) khi khung GCH bién dang do

Hinh 4. Rang bugc tai cdc diém mit goi dé truc
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chiu tai trong thang dung, trén mé hinh PTHH gan rang budc va diéu kién bién chung cho 3 truong
hop tai trong nhu sau: Khéng ché 5 bac tu do cho mdi diém nat géi do truc phia trude (3 bac tu
do tinh tién UX, UY, UZ va 2 béc ty do quay quanh céc truc ROTX, ROTY); Khdng ché 4 bic ty
do cho cac diém nut gdi d& truc phia sau (UY, UZ, ROTX, ROTY), nhu trén hinh 4; Pat gia toc
trong truong theo phuong thiang ding (UY) 12 9,81 (m/s?) (xét dén khdi lugng ban than két cau
trén mo6 hinh PTHH); Luc tac dung phan bd déu 1én cac diém nat ctia bé mat chiu tac dung (céi

chuyén huéng va gdi d& con lan theo cac phuong tuong tmg) [6].

- Véi truong hop Static_Brake: thém gia tdc theo phuong doc (UX) 1 2,45 (m/s?) (xét dén
luc quén tinh cua khéi lugng ban than két cu theo phuong UX khi phanh);

- Vé6i trudng hop Static_Turn: thém gia toc theo phuong ngang (-UZ) 1a 1,3 (m/s?) (xét dén

luc ly tim ctia khdi lugng ban than két ciu theo phuong UZ véi gia toe hudng tam =V2yax/Rumin).
3.3. Két qua tinh bén khung GCH ¢ cac truwomg hop tai trong

Trén hinh 5 va hinh 6 1a phan b tng
suat Von-mises cua két cdu khung GCH &
truong hop tai trong Static_1. Vi tri c6 gia
tri Gmg suit twong duong 16n nhét trén
khung GCH (0gc-max) nam & mép trong 16

83.315

khoét trén tam day cua xa nhun (ogc-max=oxn-

97.201

max). TT€n ma gia, vi tri ¢6 g suat 1on nhat
(omg-max) nam & goc dudi ma truot phia sau
bén trong ciiama gia bén trai (nhin theo

Ogc-max 111.087

124.973

Hinh 5. Phdn bé iing sudt Von-mises trén khung GCH

.186E-03 y;

13.886

hudng tién cuia toa xe).

Omg-max
27.772

41.658
35.902|

44.865%
53.829

62.792|

55.544

69.43II

Oxn-max = _J H
124.973

Hinh 6. Phdn bé iing sudt Von-mises trén xa nhin va ma gia

71.756

80.719

Két qua tinh bén khung GCH & céc trudng hop dugc cho trong bang 3. Trong do, ky 14 hé sb
dur trir bén (ko = [0]/oge-max) 14 ty s6 gitra gia tri img sudt cho phép (ddi voi thép hop kim thap, [o]
= 216 N/mm? [4]) véi gia tri tmg sudt twong dwong 16n nhat (ogemax) tai vi tri nguy hiém.
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Bing 3. Két qua tinh bén khung GCH cho 3 truong hop tdi trong

0 5 1 Cdc trwong hop tdi trong tinh todn Ung suit
ng sudt lon ’
) cho phép [o]
nhat (N/mm?) Static_1 Static_Brake Static_Turn (N/mm?)
Ogc-max Ogc-max = Oxn-max ~ _ ~ Ogc-max = Omg-max ~
(téng the) 1249 Poemas = Gornar = 1412 1409
Oxn-max = 124.9 Gé axl".'T ; 112 Gomax = 127,6 | D& véi vat
Oxn-max (Mép trong 16 (hilctrllf(l'flc ftbrgr? ttrr:? (Mép trong 16 licu che tao
(xa nhan) Khoét trén tam | PRSI - e 0 )?é khoét trén tim | 14 thép hop
day cua xa nhiin) ahtin bén tréi) day cua xa nhan) | kim télilg[a]
Omg-max = 80,7 Omg-max = 138,5 Omg-max = 140,9 (N/mmz)
(theo TCVN
Goéc dudi ma 9983-2013)
Omg-max
£ iz Goc dudi ma trugt phia sau - bén trong cia ma truot phia sau -
(ma gia) p ) g p
gié bén tréi bén trong ctia ma
gia bén phai
kb:[O']/O'gc-max ~ 1,7 ~ 1,5 ~ 1,5
V.KET LUAN

Bai bao da xdy duyng mé hinh PTHH cho két ciu khung GCH trén toa xe hang MC va tinh
toan kiém tra bén cho két cdu & 3 truong hop tai trong. Két qua tinh toan cho thiy: ¢ cac truong
hop tai trong khac nhau, két ciu khung GCH déu dam bao diu kién bén theo TCVN 9983:2013.
He¢ s6 du trit bén nho nhat, kymin = 1,5 & truong hop tai trong khi phanh gap (Static_Brake).

Két qua nghién ctru ciia bai bao ¢ thé duoc sir dung 1am tai liéu tham khao cho cac nghién
clru tiép theo vé dong luc hoc két cAu, tudi bén va do tin cdy, ciing nhu tdi wu hoa cho két ciu
khung GCH. Pdng thoi c6 thé gitip cac don vi trong nude chi dong trong cong tac thiét ké, ché
tao khung GCH cho toa xe duong sit.
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MOQT SO GIAI PHAP NHAM CAN BANG GIUA VIEC HQC
VA VIEC LAM THEM CUA SINH VIEN
TRUONG DAl HQC GIAO THONG VAN TAI HIEN NAY

HOANG HAI YEN
Khoa Ly ludn chinh tri, Truong Pai hoc Giao théng Van tdi
Email lién hé: yenhh@utc.edu.vn

Tém tit: Trong xd héi hién nay van d@é viéc lam luén la van dé nong bong, khéng nhiing
dwoc bado gioi, cdac co quan ban nganh, cdc doanh nghiép quan tdm ma no da an sau vao suy
nghi ciia rat nhiéu sinh vién. Viéc lam thém hién nay khéng con la hién tiwong nho 1é ma da tro
thanh mét xu thé, gcfn chat voi doi séng hoc tdp, sinh hoat cua sinh vién noi chung, sinh vién
Truong Pai hoc Giao théng vin tdi néi riéng. Trong bai viét nay, tac gia dé cdp dén mot sé
danh hieong cia van dé lam thém doi véi sinh vién Truong Pai hoc Giao théng vin tdi va dé
xudt mot sé gidi phdp nham can bang gitka viéc hoc va viéc lam cho cdc em sinh vién hién nay.

Tir khoa: Viéc lam thém, doanh nghiép, sinh vién lam thém.

Abstract: In the society today, employment has always been a burning issue, which does
not only attract the interest of the press, agencies and enterprises, but also has imprinted in the
mind of many students. Nowadays, doing a part-time job is no longer a single phenomenon,
rather it has become a tendency associated with the study and routines of students in general
and the UTC students in particular. In this article, the author discusses some effects of part-
time work on the UTC students and suggests some solutions to balance their study and part-
time work.

Keywords: Part-time job, enterprise, part-time work
Ngay nhdn bai: 28/06/2018  Ngay chdp nhdn dang: 18/04/2019  Ngay nhdn bai sira: 26/04/2019

I. PAT VAN PE

Khi cac truong dai hoc noi chung, Truong Pai hoc Giao thdng Vén tai noi riéng chuyén ddi
sang mo hinh dao tao theo hoc ché tin chi thi sinh vién c6 thé chi dong hon trong viéc lya chon
va dang ky chwong trinh hoc cho riéng minh, thoi gian ranh cta sinh vién ciing nhiéu hon. Vi
véy, viéc sinh vién di 1am thém ngay cang phd bién va két qua hoc tip clia cac em ciing bi anh
huéng it nhiéu. Viéc nghién ctru nhiing giai phap nham can bang giita viéc hoc va viéc 1am cua
sinh vién 13 van dé hét sirc can thiét trong bbi canh hién nay.

II. CAC NQI DUNG CHINH
2.1. Thuwe trang viéc lam thém cia sinh vién Truwdng Pai hoc Giao thong van tai

Khai niém viéc 1am thém ra doi kha sém, cing voi xu thé phat trién chung ctia xa hoi, khai
niém nay ngay cang tré nén phd bién. Viéc lam thém 1a cong viéc khong chinh thirc, khong
thuong xuyén bén canh mot cong viéc chinh thirc va 6n dinh. Tuy nhién, dbi v6i truong hop lam
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thém cua sinh vién thi cé dac thu riéng, sinh vién khong c6 viéc lam chinh, ma viéc chinh cta
sinh vién 1a viéc hoc.

Dé thyc hién bai bio nghién ciru vé van dé 1am thém cua sinh vién Trudng Pai hoc Giao
thong vén tai, tic gia di str dung nhiéu phuong phép, trong d6 phuong phéap diéu tra bang cau
hoi 1a chu yéu. Bang cau hoi duge xay dung dua trén ddi tuong chinh 1a sinh vién. Tac gia da
tién hanh phat ra 500 phiéu hoi cho sinh vién Truong Dai hoc Giao thong van tai thudc cac
Khoa: Van tai-Kinh té (Ké toan tong hop K56, Van tai da phuong thire K57, Kinh té xay dung
K57): 147 phiéu (chiém 29.4%); Khoa Céng trinh (Cau duong bd K55, Puong sat K55, Cong
trinh giao thong thuy K55, Ty dong hoa thiét ké cau dudong K56, Pudng bo K56): 205 phiéu
(chiém 41%) va Khoa Co khi (Co khi 6to K58, May xay dung K57, M4y xay dung K58): 148
phiéu (chiém 29.6%). Nhimng sinh vién nay déu thuc cic khoa tir nim thir hai dén nam thir
nam.

Viéc thu thap phiéu diéu tra nham muc dich c6 duoc nhing ¥ kién xac thuc tir phia sinh
vién vé van dé viéc 1am thém hién nay, nhitng danh gia vé tac dong tich cuc cling nhu ti€u cuc
ma cong viéc lam thém dem lai. Déng thoi, trén co sé do, tac gia mudn tim hiéu tam tu, nguyén
vong cua sinh vién khi di lam thém, nhiing khé khan, thuin lgi ma ho phai trai qua dé co duoc
su danh gia khach quan va khoa hoc cho bai bao. Tir sé lidu thu thap dugc ta thiy két qua nhu
sau:

Véi cau hoi thir nhat trong bang hoi: Ban di/dang hodc ¢é dy dinh di 1am thém khong?
Tac gia dua ra bén dap an dé sinh vién lya chon: 1. Pa timg di lam thém; 2. Pang di 1am thém;
3. C6 du dinh sé di [am thém; 4. Chua tirng di lam thém.

Trong 500 sinh vién dugc hoi thi c6 8% sb sinh vién da timg lam thém, 67% dang di lam
thém voi mong mudn co thém thu nhap, mudn trau dbi kinh nghiém phat trién ban than hodc mo
rong mdi quan hé giao tiép xa hoi. Ti 1¢ sinh vién c6 du dinh va mong mubn di lam 1a 20%,
chung toi dé trao doi v6i nhimng sinh vién nay, nguyén nhan 1a do sinh vién chua tim thay mot
cong viéc thich hop cho muc dich di lam thém ciia minh va van dang tiép tuc tim kiém nhiing
cOng viéc b ich, phu hop voi yéu cAu. Bén canh do, ti 1é sinh vién chua ting di lam thém va
khong ¢6 du dinh di 1am thém chiém 5%, ho cho réng viéc hoc trén truong la qua du, di lam
thém s& mat nhiéu thoi gian, cong sirc va anh huong t6i két qua hoc tap.

Bdng 1. So lwong sinh vién di lam thém

Khao sat S6 lwgng sinh vién Tilg
Sinh vién da ting di lam thém 40 8%
Sinh vién dang di lam thém 335 67%
Sinh vién dy dinh s& di lam thém 100 20%
Sinh vién chua tung di lam thém 25 5%

V& lua chon cong viéc lam thém, tac gia dat ra cau hoi: Ban lya chon cong viéc nao sau
day khi di 1am thém? Co6 cac sy lya chon cho sinh vién: 1. Gia su; 2. Phuc vu ctra hang an; 3.
Tiép thi; 4. Nhan vién t6 chtc sy kién; 5. Nhan vién van phong; 6. Tu van vién. Két qua tong
hop cho thdy:
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Bdng 2. Cac cong viéc lam thém cza sinh vién

Cong viéc lam thém S6 lwgng sinh vién Tilg
Gia su 175 35%
Phuc vu hang quén an 145 29%
Cac nghé khac 180 36%

Nhu vay, s6 sinh vién chon nghé gia su chiém dong nhét véi ti 18 35%, c6 nhiéu su lua
chon cho cong viéc nay chinh boi do tinh chat ciia né c6 nhidu diém phi hgp véi sinh vién, vira
khong ton thoi gian lai ¢6 thu nhap tuong ddi 6n dinh, céng viée ciing khong yéu cau qua cao. ..
Hon nira, hién nay nhu cau cho con cai hoc thém tang, cac vi phu huynh thué sinh vién lam gia
su thi chi phi it, viéc day gia su tai nha ciing gitip phu huynh dé kiém tra va quan 1y con cai sat
sao hon. Tuy nhién, cong viéc ndy ap dung khong nhiéu nhiing kién thirc duge hoc, thiéu sy
sang tao, khong co nhidu cac mdi quan hé nhu cac cong viéc khac. Nhin chung, gia su chi 1a
cong viéc trudc mat, phuc vu chu yéu cho nhiing sinh vién c6 muc dich kiém thém thu nhép ch
khong thé 14 cong viéc cho nhitng sinh vién muén thé hién ning luc ctia minh.

Mot trong nhiing cong viéc lam thém cling dang dugc ua chudng hién nay la phuc vu hang
quan n voi ti 16 29% trong tong so sinh vién dugc khao sat. Cong viée nay kha phd bién va phu
hop véi sinh vién vi qua d6 sinh vién c6 thém nhiéu méi quan hé ciing nhu rén luyén duoc k¥
nang giao tiép cho ban than. So vdi lam gia su thi cong viéc phuc vu c¢6 kha nhidu yéu té thuan
loi hon. Tuy nhién coéng viéc nay lai doi hoi nhidu thoi gian va cong stc. Mot phan nao d6 sé
anh huong dén viéc hoc tap va sinh hoat cua sinh vién.

S liéu cho thdy nhitng cong viéc trén c6 nhitng han ché va chua 4p dung dugc nhiéu kién
thire da hoc. Xét dén cung, nhiém vu quan trong cua sinh vién khi con ngdi trén ghé giang
dudng van 1a hoc tap. Sinh vién di lam thém dé biét dugc nhitng thuc té bén ngoai, cé cai nhin
toan dién hon vé cac vin dé, va s& tot hon néu kién thirc dwoc truyén giang trén 16p duoc sir
dung cho cong viéc hién tai ciing nhur sau nay. Su két hop d6 méi thuc sy ¢ nhiéu tac dong tich
cuc, vira giup sinh vién duoc thuc hanh k¥ niang, ap dung kién thirc chuyén mén vao cong viéc,
vira gitp thiy c6, nha truong c6 sy diéu chinh nhitng mén hoc sao cho phi hop, sat véi thuc té.

Dé xem xét mirc d6 anh hudng cua s gid 1am thém dén hoc tap va strc khoe cua sinh vién,
tac gia ddt ra cac cau hoi: Thoi gian 1am thém anh hwéng dén lich hoc trén 16p/ dnh hwéng
dén thoi gian hoc bai 6 nha/ anh hwéng dén sirc khée ciia sinh vién nhw thé nao? Cac moc

thoi gian dugc tac gia lya chon dua ra 1a: 1. Dudi 2h/ngay; 2. Tur 2-8h/ngay; 3. Trén 8h/ngay.

Bing 3. Tdc dong cia thoi gian lam thém doi voi sinh vién

Tic g Lam viéc <2h/ngs Lam vige tir Lam viéc >8h/ngs
ac don am viec nga N am viec nga
Ong ¢ gay 2-8hingay ¢ gay
Khoéng dérAn bé}O lich hoc 0% 3906 48%
trén 16p
Khoéng co t%l(‘)‘i gian hoc bai 0% 2506 3504
6 nha
Anh huong dén sirc khoe 0% 39% 58%
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Ta thay mot thuc té: sinh vién néu di 1am thém cang nhiéu gid trong ngay thi qu¥ thoi gian
danh cho viéc hoc cang giam di. Cu thé néu sinh vién lam thém trén 8h/ngdy thi 48% sinh vién
khong dam bao dugc lich hoc va thoi gian 1€n 16p; 35% sinh vién khong c6 thoi gian hoc bai &
nha, va dang chu y co dén 58% sinh vién bi anh hudng dén stc khoe. S6 lidu diéu tra cling cho
thiy néu sinh vién lam thém tir 2-8h/ ngdy s& bi tac dong it hon va dudi 2h/ngay thi gan nhu
khong anh hudng gi dén sirc khoe ciing nhu viée hoc, ho ¢6 thé can bang duoc thoi gian di hoc
va di lam thém.

Ngoai ra, viéc lya chon cc cong viéc 1am thém khac nhau ciing c6 mirc d¢ anh hudng khac
nhau dén sinh vién. Cau héi dua ra dé tra 101 cho van dé nay: Theo ban, cong viéc lam thém nao
anh huoéng nhiéu nhét dén hoc tap va sinh hoat ctia sinh vién? Cac cong viéc dé sinh vién lua
chon: Ban hang, tiép thi, tu vin vién, van phong, phuc vu quan an, gia su, tryc dién thoai. Qua
két qua diéu tra, ta thay, sinh vién di ban hang tiép thi, nhan vién cong ty t6 chirc sy kién va
phuc vu thi bi phan tdm trong viéc hoc nhiéu nhét (37%), vi cac cong viéc nay thuong doi hoi su
ning dong, muc do tip trung cao, chiém nhiéu thoi gian cua sinh vién; va cong viée 1am gia su
dugc danh gia 14 it anh huéng dén viéc hoc nhat (chiém 7.4%) boi do tinh chét cua cong viée
nay.

Bing 4. Mirc do tac dong cia timg cong viéc lam thém doi voi sinh vién

Cong viéc S6 lwgng sinh vién Tile
Bén hang, tiép thi, phuc vu quan in 185 37%
Gia su 37 7.4%
Céc cdng viéc khac 278 55.6%

Ma&i sinh vién khi di lam thém déu c6 nhing 1y do c4 nhan riéng. Thuong thi chung ta cho
rang chi c6 nhing sinh vién gia dinh kh6 khin méi di 1am thém, vi ho muén kiém thém thu
nhap dé giup d& cho gia dinh, giam b6t ganh ning cho b me trong viée trang trai hoc phi, chi
phi @n 6... Nhung trén thyc té, c6 nhitng em sinh vién gia dinh rat kha gia van tim kiém nhiing
cong viéc 1am thém ngoai gio. Pidu d6 ching to rang, ngoai yéu té thu nhap, nhiéu sinh vién
mudn 1am thém nhitng cong viéc ngoai gid vi ho xem d6 nhu 1a co hdi dé co xat, di vao thuc té
va c6 thé rén luyén nhitng k¥ ning, tich liiy nhimg kinh nghiém ma truong hoc s& khé giup ho
co duoc.

Tuy nhién, viéc sinh vién di lam thém s€ gay ra ca nhiing tac dong tich cuc va ti€u cuc:

Xét vé mit tich cuc, khi di lam, sinh vién s& c6 duogc thém mot khoan thu nhap, dugc st
dung nhing dong tién do md hdi cong strc lao dong chinh cac em bo ra, luc d6 sinh vién s& biét
tran trong gia tri cua déng tién hon, biét st dung mot cach hop 1y hon. Thir hai, néu sinh vién di
lam thém c6 lién quan dén chuyén nganh minh dang hoc thi d6 1a mot co hoi dé sinh vién ap
dung 1y thuyét vao thuc t& va duc rat nhitng bai hoc kinh nghiém cho minh. Thtr ba, viéc di 1am
thém sé& giup cho sinh vién gia ting cac mbi quan hé xa hoi, cai thién k¥ ning giao tiép, cac k¥
ning mém ma trén gidng dudng sinh vién sé& it c6 co hoi duge rén luyén. Thir tu, viée sinh vién
di 1am thém sé& gitp cho cac em rén luyén tinh ty 13p, trudng thanh hon va it dya dim vao nguoi
kh&c v.v... Véi nhitng ich lgi d6, sau nay khi budc vao moéi truong lam viéc chuyén nghiép,
sinh vién s& khong bi bd ngd va cam thiy tu tin hon.

70 Tap chi KHOA HQC GIAO THONG VAN TAI S 69 - 04/2019



Théng tin Khoa hoc

Tuy nhién, di 1am thém ciing s& c6 nhitng mat tiéu cuc. Thir nhét, c6 rat nhiéu sinh vién vi
qua mai mé sa chan vao kiém tién ma quén di mét nhiém vu chinh ciia minh van 13 hoc tap, dan
dén két qua hoc tap giam sit. Thu hai 1a viéc 1am thém c6 thé anh hudng dén stc khoe hoic gid
gidc sinh hoat cta sinh vién. Ngoai ra, nhing sinh vién méi bat dau lam thém, con it kinh
nghiém c6 thé bi lira gat, bi quyt tién hodc c¢6 thé 1a nhiing hau qua ning né hon.

2.2. Mt sb giai phap nhim cén bing giira viéc hoc va viéc 1am thém cia sinh vién Truong
Pai hoc Giao thong van tai

a. Vé phia nha trwong va cdc té chirc doan thé
* Nha truong can dinh huéng va quan 1y hoat déng 1am thém cia sinh vién

Hién nay c6 thé ndi sinh vién di 1am thém phan 16n mang tinh chét ty phat, chua c6 su trg
gitip, quan 1y ctia nha truong va cong dong xa hoi. Cac truong dai hoc nodi chung, Trudng Pai
hoc Giao thong van tai ndi riéng méi chi dimg lai ¢ viéc khuyén khich sinh vién tham gia cac
hoat dong bé n6i nhu sinh vién tinh nguyén, giao luu sinh vién v&i doanh nghiép... hay cac hoat
dong bé sau 1a nghién ctru khoa hoc chir chwa coi trong van d& quan 1y va khuyén khich viéc
lam thém. Trong khi d6 van dé nay gid day dang dong vai trd kha quan trong trong doi sng hoc
tap va sinh hoat cua dai bg phén sinh vién.

Sinh vién di lam thém vi ngoai van dé thu nhap thi con do ho cam thiy ban than thiéu
nhiing kinh nghiém, nhiing ki nang c6 ich cho minh sau khi ra truong. Vi vay, khi nha truong
cling nhu cong dong xi hoi coi viée 1am thém 13 mot khau quan trong trong qua trinh dao tao
bac dai hoc thi sinh vién vira ¢6 thé duoc hoc tap vira dugc thuc hanh ngay cang nhiéu hon kién
thirc 1y thuyét da hoc.

bé lam duoc diéu do:

- Nha trudng c6 thé lién két véi cac to chirc xa hoi thanh 1ap cac mé hinh nhu trung tim
gi6i thidu viéc lam, trung tim tu van ngay trong pham vi truong. Tai mot sb truong hién nay co
thanh 1ap quy phat trién tai nang sinh vién, ddy thyuc su 14 md hinh hay va b ich cho sinh vién
khi dang hoc tai truong.

- Nha truong ngoai viéc danh gia nang lyc sinh vién qua hoc tap nghién ctru khoa hoc, hoat
dong x4 hoi ciing nén c6 quy ché khuyén khich, hd trg cho nhiing sinh vién di lam thém, c6 thé
bang hinh thirc cong diém, thuong diém néu cé nhitng cong trinh, dé an gia tri mang tinh thuc
tién cao V.v...

- Thanh 1ap céu lac b doanh nghiép sinh vién, do sinh vién quan ly diéu hanh, hd trg sinh
vién trong nghién ctru, xdy dung nhitng dé an kinh doanh, moi cic doanh nghiép bén ngoai
tham gia dong gop ¥ kién va hd trg vé von cho hoat dong.

- Pé quan 1y sinh vién di 1am thém, nha truong c6 thé quy dinh nhiing sinh vién c6 diém
téng két hoc ki & mdt mirc nhat dinh méi duge di 1am thém, quy dinh sb gio lam thém tdi da
trén 1 tuan, 1 thang, 1 hoc ki v.v...
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Nha truong cling nén can nhéc trong viéc bod sung mot sd mon hoc ¢6 tinh thuc hanh cao,
t6 chic thi trac nghiém, thi vin ddp dé rén luyén cho sinh vién nhiing ki ning phan tmg linh
hoat, c6 kién thuc tong hop.

Viéc coi van dé lam thém 1a mot phén quan trong trong qud trinh dao tao, nha truong sé
vira tro gitp, vira ¢6 thé quan 1y duoc sinh vién chit ché hon. Nha trudng s& nim rd hon nhiing
nhu cdu vé hoc tip va sinh hoat ctia sinh vién dé c6 su stra d6i, bd sung hop 1y vé& phuwong phap
giang day va ciing nhu vé cong tic quan 1y sinh vién. Bén canh d6, néu lam duoc diéu nay thi
nha trudng va cong ddng xa hoi s& gop phan khong nho trong viée dinh hudng nghé nghiép cho
sinh vién.

* Tang cuong moi quan hé giita sinh vién - khoa chuyén nganh - doanh nghiép

Tinh chit tu tim viéc 1am thém ddi véi sinh vién hién nay da chu dong hon so véi thoi ki
trude day, tuy nhién néu so sanh voi cac nude trén thé gisi thi sinh vién Viét Nam noi chung va
sinh vién Truong Pai hoc Giao thdng Van tai néi riéng vin c6 nhitng han ché trong van dé nay.
Sinh vién do nhiéu yéu t6 khach quan nhu thiéu quan hé, thiéu thong tin v.v... nén rat kho tim
duoc cong viéc phu hop véi nganh hoc, voi thoi gian hoc. bé khic phuc tinh trang trén, néu cac
khoa va cac thdy c6 gido c6 nhiéu mdi quan hé va thong tin chinh xic véi nhitng don vi bén
ngoai, chu déng cung cip théng tin, 13 cau ndi cho sinh vién trong van dé tim viéc 1am thém thi

day s& 1a su két hop hoan hao.

Céc khoa chuyén nganh, cac thay c6 nén két hop véi cac doanh nghiép trong viée dao tao,
trau doi ki ning cho sinh vién. Doanh nghiép s& cung cép nhimng thong tin kinh té, tuyén dung
V.V... cac khoa s€ cung cz”ip nhan lyuc, tao diéu kién cho nhirng sinh vién c6 nhu cAu, c6 kha nang
duoc di thuc té, lam viéc khong luong tai cac doanh nghiép.

Céc khoa, cac thay cd gido co theé moi cac chuyén gia (ki su, bac si, ki thuat vién, nha
doanh nghi¢p...) lén 16p mdt vai chuyén dé cho sinh vién. Pay 1a mot viéc rat thyuc té va can

thiét dbi v6i sinh vién vi duoc tiép can nhimng kinh nghiém tir nhitg ngudi di trude v.v. ..

Céc khoa, cac thay ¢ 1a cau ndi cho sinh vién trong van dé tim viéc 1am thém s& gitip sinh
vién tim dugc nhiing cong viéc thich hop vdi chuyén mon va thoi gian hoc tap trén 16p v.v...
M&i quan hé tét duoc x4y dung tir hai phia s& cang gitip cho khoa, cic thiy co gido co duoc
niém tin, sy nd lyc phan ddu cua sinh vién dé xdy dung khoa, xay dung trudong ngay cang co
chat luong t6t hon.

* Tang cuong sy tham gia cua cdc to chiec doan thé

Vi nhitng tinh chat rét tich cuc nhu: gan giii voi sinh vién, 12 méi trudng cho sinh vién rén
luyén c6 quan hé tot véi cac doanh nghiép ... thuc té cac to chirc Poan, Hoi ¢ cac trudong dai
hoc hién nay c6é mét vai tro quan trong dbi v6i sinh vién. O nhiéu truong dai hoc sinh vién
thong qua céac t6 chirc Poan, Hoi di tim duoc viéc lam thém cho minh ngay khi con dang hoc
cling nhu viée 1am sau khi t6t nghiép ra trudng.
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Poan, Hoi Sinh vién Trudng Pai hoc Giao théng Van tai nén to chirc nhimng hoi thao vé
cac chu dé mang tinh thoi su, td chire cac 16p hoc mién phi cho sinh vién vé cac ki nang xin
viéc, lam viéc sau tt nghiép.

T chirc Hoi chg viée 1am cho sinh vién trong va ngoai truong moi nam mot lan.

Poan, Hoi cling nén to6 chirc cac chuong trinh giao luu sinh vién - doanh nghi€p, giao luu
cuu sinh vién thanh dat véi sinh vién cua truong...

b. Vé phia bén thén sinh vién

* Phat huy tinh nang dong, sang tao cua sinh vién trong cdac hoat dong hoc tdp, ngoai khoa
va lam thém.

Trong xu thé hoi nhap va phat trién, tr kinh nghiém cua sinh vién quéc té cling nhu tir
chinh nhimg bai hoc ciia sinh vién Viét Nam cho thdy, tinh ning dong sang tao trong sinh vién
dong vai tro vo ciing quan trong, c6 rat nhiéu loi ich cho chinh ban than ho sau khi ra truong.

Nha truong va cic to chiuc doan thé du c6 nd luc dén dau, c¢b ging dén dau dé khuyén
khich nhimng viéc 1am thém cho sinh vién thi ciing chi 1a tir mot phia. Sinh vién can cha dong
hon, séng tao hon nira, ap dung nhiing kién thirc d3 hoc vao thuc té thong qua céc hoat dong xa
hoi hay qua viéc 1am thém ma minh c6 diéu kién tham gia ngay khi con ngdi trén ghé nha
truong.

Sinh vién can chu ddng trong viéc td chire cac hoat ddng cau lac b, hoat dong nghién curu
khoa hoc, hoat dong vui choi giai tri khac... Vi du nhu tai cac truong dai hoc hién nay co rat
nhidu mé hinh cau lac bd do sinh vién diéu hanh hoat dong nhu ciu lac bd Kinh té méi, cau lac
bd sinh vién Nghién ctru khoa hoc... O céc cu lac bd nay, sinh vién hoan toan chu dong trong
viée td chure xay dung chuong trinh sinh hoat, to chure cac cudc thi kién thire 1i thuyét 14n thyc té
cho sinh vién. Kinh phi cho cac hoat dong nay mot phan do nha trudng hd tro, con lai sinh vién
phai chu dong di moi tai tro tir cac doanh nghiép, cac to chirc bén ngoai. Thong qua nhiing hoat
dong nhu thé, cac em s& tao cho minh nhiing ki ning, kinh nghiém rat thuc té ma khong mot
gi4o trinh ndo c6 thé dé cap dén.

Sinh vién ngoai hoc tap tai trudng co thé tham gia viét bao, giri tin bai cho cac ban tin hay
cac bao trong va ngoai truong.

Sinh vién phat huy duoc sy nidng dong sang tao thong qua nhiing hoat dong hoc tép ciling
nhu hoat dong ngoai khoa s& khong chi gitp cho ban than thém nhiing kién thirc moi, kinh
nghiém méi ma con lam cho Nha truong, xa hoi va rong hon 1a 1am cho dat nude c6 duoc mot
ngudn lyc manh mé, du didu kién dép ng nhitng thach thirc to 16n, tin dung nhimng co hdi mo
rong cua xu thé hoi nhap ngay nay.

* Sinh vién lam thém can chii déng 6 nhitng bién phdp ndng cao két qua hoc tdp, cdi thién
sitc khoe, sdp xép thoi gian hop Iy giika viéc hoc va viéc lam.

Khi sinh vién di lam thém d& giy mat tap trung trong viéc hoc. Do do, sinh vién di lam can
nhén thic viéc lam thém hién tai chi mang tinh nhat thdi con viée hoc 1a viée 1au dai va ¢ anh
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hudng 16n dén tuong lai sau ndy. Vi vdy, can thu xép mot khoang thoi gian vao mdi ngay cho
viéc hoc, déng thoi, tap trung cao do trong gid hoc trén 16p. Sinh vién di [am thém nén tham gia
hoc nhom, nhu vay sé co nhiéu 1gi ich khi c4c em ban viéc khong dén 16p thudng xuyén va kho
tap trung hoc.

Sinh vién khi di lam thém khong tranh dugc viéc anh hudng dén suc khoe. Vi vay, sinh
vién khong nén lya chon nhing cong viéc ning nhoc, mat nhidu thoi gian va phai thic khuya dé
tac dong nghiém trong dén sirc khoe ctia minh. Ngoai ra, sinh vién c6 thé tham khao nhitng cach
cham séc stc khoe dé c6 duge mot tinh trang strc khoe t6t dam bao cho viée hoc va viée lam.

Dé c6 dugc cach sir dung thoi gian hop 1y thi sinh vién cin c6 lich sip xép cong viée theo
tuan, thang: danh déu céac bubi di 1am thém, di hoc, hop nhém trong mot cudn sd tay chia 6 thoi
gian hodc bang biéu. Viéc 18n ké hoach mot cach khoa hoc s& giup cac em sir dung quy thoi gian
mot cach hop 1y hon.

Sinh vién nén lya chon nhiing cong viéc mang tinh chét ban thoi gian hoac tam thoi, lién
quan tryc tiép dén nhimg gi dang hoc tai trudng dai hoc, coi cong viée d6 1a nhimg budc thuc
tap dau tién dé chuan bi cho nghé nghiép sau nay. Sinh vién néu biét chon cong viéc 1am thém
dtng v6i nganh hoc ciia minh s€ tao diéu kién thuan loi dé co x4t véi nghé, sau khi ra truong it
bd ngd trudec mdi truong moi va cd kha ning duge tuyén dung cao hon. Néu sinh vién di 1am
thém dé tich lily kinh nghiém 13 muc tiéu chinh c6 thé tham gia hoat dong tinh nguyén, céc
chuong trinh céng chiing, hodc cac trung tam xa hoi nhu: day thém cho cac em nhéd hoan canh
kho khin, tham gia tuyén truyén ngay 18 cta truong, ciia dat nude... Khong it sinh vién da tich
lily dugc kinh nghiém va c6 co hoi co viéc lam tdt khi ra truong nho vao cac hoat dong do.

III. KET LUAN

Nhu véy, viéc 1am thém hién nay dang 1a vin dé phd bién trong bod phan sinh vién cua
Truong Pai hoc Giao thong van tai. Tuy nhién, cai gi cling ¢6 tinh hai mat cua no, viéc di lam
thém ciing vay. Di lam gitp cac em sinh vién c6 cai nhin siu sic hon trong cong viéc, cudc
sdng, ciing nhu trai nghiém duoc né. Nhung néu nhu ban than sinh vién khong biét diéu chinh
mot cach hai hoa gitia viéc hoc va viéc lam thém thi chuyén sao nhang, anh hudng t6i hoc tap s€
1a diéu kho tranh khoi. Vi vy, tac gia mong mudn bai viét gop mot phan nho dé xuét nhiing giai
phap nhim can bang viéc hoc va viéc 1am ciia sinh vién dé cac em c6 thé phat huy hét ning luc
va hoan thanh tét nhitng nhiém vu dét ra.
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