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Abstract: The solution of a suspended vehicle moving under the bridge beam
to inspect the cable-stayed bridge is one of the suitable and feasible solutions
in the conditions of manufacturing technology in Vietham. However, this is a
special specialized device. During the implementation process, the designer
and verifier encountered many difficulties, especially in calculating the vehicle
frame structure. Therefore, this paper will present the basis of the design
method of suspended vehicle structure for bridge beam inspection. In which
the focus is on presenting load analysis methods and testing methods to
evaluate structure. The results of this study will contribute to improving the
capacity of domestic technical staff and developing localized products. In
addition, it will also be the basis for other studies related to this subject in the
future.
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Tém tat: Giai phap xe treo di chuyén dwéi dam cau dé kiém tra cau day vang
la mét trong nhivng giai phap phu hop kha thi trong diéu kién cong nghé ché
tao & Viét Nam. Tuy nhién day 1a mot thiét bi chuyén dung d&c thu. Trong qua
trinh trién khai nguoi thiét ké va thdm tra gap nhiéu khé khan, dac biét tinh
toan két ciu khung xe. Vi vay bai bao nay sé trinh bay co s& clia phwong phap
thiét ké két cAu xe treo kiém tra ddm cau. Trong d6 tap trung trinh bay phuong
phap phan tich tai trong va phwong phap kiém tra dé danh gia két cau. Két qua
cla nghién ctvu nay sé goép phan nang cao ndng lwc can bo ky thuat trong
nwéc va phat trién cac san pham noi dia hda. Ngoai ra né ciling la co s& cho
céac nghién cru khac lién quan dén dbi twong nay trong twong lai.

Tir khéa: dam cau, két ciu gian, té hop tai trong, phan tl hivu han, tiéu chuén
thiet ke.

1. Giéi thiéu

Trong nhirng ndm gan day rat nhiéu cay cau
I&n da dwoc xay dwng va hoan thanh nhw cdu Vam
Cbng, cau Cao Lanh, cau Can Tho déu l1a nhirng
cay cau day vang Ién va dai. Cong tac kiém tra va
bdo dwéng cau la cong viéc thwdng xuyén, do déc
diém céu tao ciu nén day la coéng viéc kho khan
[1]. C6 nhiéu phwong an kiém tra dam cau khac
nhau nhw dung xe di chuyén trén mat cau ding
coéng nghé ky thuat sb, xe di chuyén trén mat cau
st dung hé tay can va gié nang dwa nguwdi vong
xubng gam cau kiém tra va bao duwéng (Hinh 1),
ngoai ra con cé phwong phap tién hanh bao duéng
tir xa lan. Do d&c diém cAu tao ciu day vang, viéc
di chuyén bén trén va dwa nguoi trén gid nang
vong xudng dwédi ddm cau cé thé vwdng cac day
vang, can tré giao théng, chi phi dau tw thiét bj lon.
Vi vay gidi phap xe treo di chuyén dwéi dam cau
van 1a phuong an hop ly (Hinh 2). Van dé 1a phai
lwa chon phwong an phu hop véi déc diém céu tao

cau, phwong phap nang ha ngudi va thiét bi, cach
b tri thiét bi dan dong.

D&y, vang

“Gid nang Tay can
Hinh 1. Xe kiém tra d&t trén mat cau cla
PALFINGER

Cac cong trinh nghién ctru va tai liéu ky thuat
c6 lién quan t&i cong tac thiét ké xe treo co thé ké
nhw tinh toan két cau, phan tich tai trong, yéu cau
thiét ké san nang, gian gido... Trong [2] 1a cac quy
dinh chung cho thiét ké két ciu thép cong trinh dan
dung va céng nghiép. Cac quy dinh tai trong trong
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thiét ké cac két cdu xay dwng, nén mong nha va
cong trinh dwoc chi dan trong [3]. Déi vé&i gian gido
phuc vu stra chira thi cong céd cac quy dinh cho
thiét ké va lap dat trong TCVN 296-2004 hay cac
tiéu chuan qudc té BS 1139, ANSI/ASE A10.8 [4-
6]. Trong tiéu chuan EN 280, GB 19155 [7], [8] c6
cac quy dinh v&i san nang ngudi di dong. Déi véi
cac thiét bi nang ha thi cac chi dan tinh toan chung
ngoai trr thiét bj 1ap trén tau bién, gian khoan hay
quy dinh dac biét khac da néu trong TCVN 4244-
2005, FEM 1.001 [9] va trong m6t sd tai liéu chuyén
nganh [10], [11].

Xe treo kiém tra dam cau 1a moét té hop thiét
bi gdm cac thiét bj nang, di chuyén, hé khung san
tho thut, day 1a mot thiét bi chuyén dung dac thu.
Tai liéu chuyén khao tinh toan véi dbi twong nghién
cu nay hau nhw khéng cé. Trong qué trinh trién

Duong & Phung

khai nguoi thiét ké va thdm tra gap nhiéu khé khan,
dac biét tinh toan két ciu khung xe. Khi giai quyét
bai toan cu thé phai van dung mét cach sang tao,
két hop kién thirc ciia nhiéu chuyén nganh khac
nhau.

Trong pham vi bai bao nay sé trinh bay
phwong phap thiét ké tinh toan két ciu xe kiém tra
dam cau day vang. Phwong phap tinh toan nay da
dwoc ap dung dé thiét ké xe treo kiém tra gdm cau
Cao Lanh do codng ty c6 phan Céng nghiép SHM
va Vién khoa hoc Céng nghé Co dién Xay dwng —
trwdng Pai hoc Xay dwng Ha Néi thie hién trong
dw an két néi khu vie Trung tdm ddng bang séng
MeKong — Viét Nam [12]. Day la mdt nghién cltru
tng dung nén két qua rat bd ich cho cac can bo ky
thuat dé 1am cha thiét ké ché tao va lap rap mot sb
thiét bi phuc vu thi céng xay dwng & Viét Nam.

Hinh 2. C4u tao xe treo kiém tra dam cau: 1. Khung trwot; 2, 6. Thiét bi nang ha; 3, 5. Co cau di chuyén
khung chinh (toan bd xe); 4. Khung chinh; 7, 9. Day vang; 8. DAm chinh cla ciu;10. Ray; 11. Co c4u di
chuyén khung truot.

2. Phwong an thiét ké

Hinh 2 la phwong an bé tri xe treo duwéi dam
cau day vang. Mat bén dwai cau bd tri duwong ray
di chuyén 10, xe sé& di chuyén bén duéi hé dwong
ray nay. Co cau di chuyén 3, 5 dwoc lap trén khung
treo. Y&u clu xe treo sé cd cac chuyén déng va
thiét bj chinh gém: co clu di chuyén 3, 5 giup xe
chuyén ddng doc bén dwdi dam cau; thiét bj nang
ha 2, 6 dwa nguwdi va dung cu dé kiém tra, bdo tri;
co cau va thiét bj di chuyén khung trwot 11 ding

thay déi mién phuc vu theo phwong ngang cau;
ngudn déng lyc la déng co dbt trong va cd thiét bi
dw phong.

Phwong an két cu xe kiém tra ddm cau
dwoc chia thanh 2 phan chinh: khung chinh 4 va
khung trwot 1, khung trwot cé kha nang trwot trén
khung chinh, di chuyén ngang qua mé tru cau va
vwon ra ngoai dé stra chivra cac mau ndi day vang
v&i mat ddm cau khi ¢ sy ¢b. Hai diu khung chinh
lap hai khung trwot cé kha nang di chuyén doc lap
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v@&i nhau, dan doéng riéng cho mai bén, banh xe dan
huwdéng khung trwot chay trén ray dwoc han vao
khung chinh. Hai dau khung trwot 18p hai ban nang
2, 6 c6 kha nang nang I&én ha xudng. Nguwdi cong
nhan sé& ding trén thiét bi nang ha va tién hanh bao
dwéng. Phwong an nay cé dac diém: co thé bao
quat toan bd bé mat bén dwsi; khéng gay anh
hwéng téi cac phwong tién di chuyén trén cau va
khéng vwdng cac day cap trén ciu; khdng gian lam
viéc rong rai, thuan tién, linh hoat khi bao tri; viéc
ché tao kha thi do cac bo phan cla xe treo déu rat
phd bién, c6 sén trén thi trwdng nén cé gia thanh
hop ly; qua trinh 18p dwng xe treo hodc stra chiva
la kho khan do xe & bén dwéi; ngoai ra yéu cau
khodng cach tr gdm ciu dén mat nuwdc da lon dé
khéng &nh hwéng dén qua trinh lam viéc cla xe.
Qua phan tich c6 thé thdy day la phwong an rét
phu hop, kha thi trong diéu kién cong nghé trinh do
ky thuat & Viét Nam.

Theo céng dung va nguyén téc lam viéc,
khung ddm xe treo phai dap (rng cac yéu ciu co
ban la du kha nang chiu lwc trong trang thai lam
viéc va khong lam viéc. Khung truot cé kha nang
I6ng vao khung chinh dé tho thut. Khung dam xe
treo cling ddng thoi Ia hé san thao tac cho con
nguoi, dap (ng yéu cau an toan lao déng, do vay
phai c6 két chdu hé. Két clu co trong lwong phu
hop, dé ché tao. Két cu phai dap rng dwoc cac
quy dinh vé& kiém dinh an toan thiét bj nang, gian
gi4o, san nang nguwdi. Phuong an hé khung dam
xe treo dang gian la hop ly nhat, vi né dap (rng day
dl cac yéu cau can thiét da dat ra. Chiéu cao gian,
v&i gian canh song song, chiéu cao gian hop ly la
trong khoang (1/5 ~ 1/6) nhip dan. Chiéu cao nay
thwong khé thda man diéu kién van chuyén nén
thwong 14y nhé hon bang (1/7 ~ 1/9) nhip dan.
Khoang cach cac nut gian dwoc xac dinh sau khi
da lwa chon dwoc hé thanh bung.

Co s& clia cac tinh toan, thiét ké hop ly phai
dwa trén clu tao va nguyén ly cla thiét bi. C6 thé
thay v&i cAu tao va nguyén ly & trén, viéc tinh toan,
danh gia phai dwa trén co s& thiét ké két ciu gian
gido treo, thiét bi nang chuyén, két ciu cong trinh.

Duong & Phung

3. Phwong phap tinh toan
3.1. Phan tich cac tac dong

Trong luvgng thiét bj dat trén xe, trong lwong
ban than két cAu khi tinh toan can phai ké dén hé
sb6 dd tin cay. Riéng khung két ciu khi tinh toan
theo phwong phap phan t& hiru han vi du nhw
chwong trinh SAP 2000 hodc cac phan mém khac
co ké dén hé sbé dé xem xét ké dén mébi han, ban
ma, cac két cAu phu ciu tao. Trong lwgng may phat
dién va ban nang, cac bé phan khac phai phu hop
véi TCVN 2737 [3].

Gy, =16, (1)

Trong d6 la hé sb do tin cay, trong truéng
hop nay cé thé Iay y= 1.05 theo bang 2 cua [3],
G, va G, la trong lwong tinh toéan va trong lvong
tai dat trén két cAu xac dinh theo thiét ké so bo ban
dau.

Tai trong phan bd san céng tac do ngudi va
dung cu & mtrc tai nhe q_,, = 1250N/m?2. Tai trong
do ngudi va dung cu khi thao tac trén ban nang xac
dinh theo [4]

Trwdng hop ap dung & Viét Nam c6 thé lay
khéi lwgng 1 ngudi mang dung cu 1a 25kg va khdi
lwong 1 nguwdi la 75kg. Khung két cAu phai chiu
dwoc tai trong do ngwdi va dung cu kém theo it
nhéat 4 14n tai trong tinh toan [5], [6].

Foo =am, (2)

Trong dé a la gia tbc chuyén déng, m, la khéi
lwong chuyén déng thi i.

Tai trong ngang do gid, ap lyc gio tinh toan
theo van téc gid. Gia tri ap lwc nay tinh toan chia
lam nhiéu trwong hop [9], [10]:

q=0,613v? (3)

Trong d6 khi v 1a van téc gi6 cé don vi (m/s)
thi ap lwc gid don vi la (N/m?). Tuwong tw véi két
céu may nang truyén théng khac, trong bai toan két
clu xe treo, xét khi gié théi vuéng goéc voi dam.
Trang thai khong lam viéc thi xe dwoc cb dinh vao
dam. Céng thirc chung tinh toan tai trong do gié
theo [9] &p dung cho cac bd phan két cAu.

Fwi = Aiqui (4)
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Trong dé F,,, la tai trong gi6 tac dung vao bd

phan két cau thw i, C,la hé sb khi dong tay thudc

Duong & Phung

bd phan két cu, A, la dién tich chén gi6 bd phan

két cAu thi i.

Bang 1. Cac trwdng hop tai trong ap dung tinh toan cho xe treo cdu Cao Lanh khi sir dung chwong trinh

SAP 2000
Tai trong Ky hiéu Truong Trwdng Truwdng
hop 1 hop 2 hop 3
Trong lwvgng ban than khung chinh (bé&i chwong trinh SAP Ge SW 1,15 SW1,15 SW 1,15
2000)
Trong lwvong khung trwot (b&i chwong trinh SAP 2000) Gt SW 1,15 SW1,15 SW1,15
May phat dién Gwro (N) 13000 13000 13000
Trong lwvong ban nang Gen (N) 12600 12600 12600
Tai trong phan b san cong tac, ngudi va dung cu trén khun
1rong p gtac.ng ng ek 9 e (Nm2) 1250 1250 ;
chinh, khung treot
Tai trong ngwoi thao tac (vi du 3 ngwoi trén mot ban nang) 4
7ng ng (vidu3ng : 9) Feen(N) 12000 12000 ;
Gen
Lwe ngang do lwc quan tinh di chuyén doc cau khi lam viéc
oo ngang o e quan Tinh & enilyen dog cat Khiam vie Faton 99,81 99,81 :
b&i trong lwvgng ban nang va nguoi
Lwe ngang do quan tinh di chuyén doc cau khi lam viéc b&i
. e xin Fatvr (N) 83,2 83,2 -
trong lwgng may phat dién
Lwe ngang do quan tinh di chuyé&n doc cau khi lam viéc bai
Fatkr (N) 178,6 178,6 -
trong lwvong khung treot
Lwe ngang do quan tinh di chuyén doc cau khi lam viéc b&i
+e hgang co quan tir yen de ; Faxc (N) 334 334 ]
trong lvgng khung chinh
Lwe ngang do quan tinh di chuyén doc cau khi lam viéc b&i
s A s A . Skt (N) 92,8 92,8 -
ngw®i va dung cu trén san céng tac khung truot
Lwe ngang do quan tinh di chuyé&n doc cau khi lam viéc bdi
- .g . gdod A s A Y . , ' Sqtke (N) 298 298 -
ngwoi va dung cu trén san cong tac khung chinh
Lwe quan tinh day khung truot B qua - - -
Tai trong gio6 khi lam viéc tac dong vao khung truot Fwi (N) - 478 -
Tai trong gi6 khi lam viéc tac dong vao khung chinh Fwz (N) - 1961,7 -
Tai trong gid khi lam viéc tac dong vao ban nang, ngudi Fwen (N) - 172,7 -
Tai trong gi6 khi lam viéc tac dong vao may phat dién Fwmro (N) - 69 -
Tai trong gi6 khi bdo va c6 neo giang Frivw (N) - - 12245

Trwong hop 3 khi tinh khung truot sé bé qua vi khung truot 16ng vao khung chinh

Ap dung céac quy dinh di voi thiét bi nang
chuyén tinh toan theo ba trwdng hop tai trong
trwdng hop 1 thiét bj lam viéc khdng co gid, trwong
hop 2 thiét bi lam viéc cé gi6, trwdng hop 3 khi
khong lam viéc.

Trwdng hop 1 la thiét bi nang lam viéc khdng
c6 gid, trwong hop tai trong nay la tap hop:

1.(Sg +WwS, +S,) (5)

Trong d6 y, 1a hé sb khuéch dai, lay theo

nhém ché do lam viéc, 4p dung cho xe treo nén
nhém lam viéc la A2 hoac A3, S;la tai trong do
trong lwong ban than, yS, 14 tai trong chinh c6 ké
toi hé sb dong lwc v, S, la tai trong ngang. Céac
thanh phan nay biéu dién b&i hé tap hop (6) va
dwoc giai thich trong Bang 1.

Se ={G;.G,,Gyrp: Gen}

WS, ={Fien»dsn}

S = {F.ens Foies Foncr o F.

gtCN? " gtMF? " gtkKT?" gtKC?

(6)
SthT’ SthC}
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Trwdng hop 2 1a thiét bi nang lam viéc cé gié
trong gi&i han thiét ké.
Vo(Se + S, +S,)+S,, (7)
Trong do6 S, la tai trong gio6 trong trang thai
lam viéc. Cac thanh phan nay biéu dién bdi hé tap
hop (8) va dworc giai thich trong Bang 1.
SW = {Fw1’Fw2’FWBN’FwMFD} (8)
Trwéng hop 3 1a tai trong bét thwong, trong
trwdng hop xe treo duoc tinh toan qua tap hop (9):
SG + FKLVw (9)
Se +Wp:S,Sg +p,S,
Trwdng hop thir tai tinh va tai dong voi cac
hé sb p,=1,1va p,=1,25. Két hop cac trwéng hop
trén va véi dac diém lam viéc ta co cac sw phdi hop
tai trong nhw Bang 1.
3.2. Phwong phap kiém tra két cau

Két cu xe treo gébm khung chinh va khung
trwot 16ng vao nhau. Bai toan dung phwong phap
tach dam. Coi phan lyc clia khung truot la ngoai
lwe tac dung khung chinh. Cac thanh phan néi luc
chd yéu dung dé tinh toan Ia lwc doc, mé men udn.
Trong hé gian c6 thé bé qua (rng suét tiép do nd 1a
nhé so véi cac thanh phan khac.

Chwong trinh con dé xt ly sb liéu két xuét
v&i cac bai toan co ban theo [9] béi cong thire tong
quat.

F MV
—+ <0
S I 2
oF MV _
S I @
Trong d6, F 1a lwc kéo hay nén ctia phan tir

(10)

BAN NANG KHUNG TREO 1

HE KHUNG TRUQOT

HE KHUNG CHINH

Duong & Phung

xét, M, mé men ubn tai phan t& xét, |1a mdé men
quan tinh mat cat phan t&r, S la dién tich mat cat
phan tt, V la khoang cach thé kim loai xa nhét t&i
truc trung hoa cla tiét dién xét, » 1a hé sé udn doc,
o, la (ng suét cho phép trong trudng hop tai trong
dam bao hé sb an toan n nhét dinh theo muc 2.2.1
cua [9]: trwong hop 1, n =1,5; trwong hop 2, n
=1,33; trwong hop 3, n =1,1.

Chuyén vj I&n nhat 6 (mm) tai gitra ddm va
dau cong xon, tinh toan nay so sanh véi diéu kién
cho phép trong [2] theo céng thirc.

L L
d<[0]=—=, 0 <[0]l=F—=
<Plg50 2 <55 (1)
Trong d6L1a khau dd hodc chiéu dai cong

x6n (mm).
3.3. Vi du thiét ké

Két ciu xe treo kiém tra dam ciu Cao Lanh
do Céng ty cd phan Céng nghiép SHM, coéng ty
Cau 12 va Vién khoa hoc Céng nghé Co dién Xay
dwng — trwéng Pai hoc Xay dwng Ha Noi thiét ké
va ché tao dwoc mo ta trong Hinh 3. Céac thdng sb
tinh toan vé tai trong va trwdng hop tai trong tai
Bang 1. Vat liéu si dung cho thiét ké két cau la
thép SS400 theo tiéu chuan JIS G 3101.

Hinh 4 13 vi du vé phan lwc cha khung trwot
tac dung Ién khung chinh trong trwdng hop tai
trong 2. Trong trong thai nay khung trwot dubi ra
hét tdm, ngwdi kém cac dung cu thao tac trén ban
nang.

Hinh 5 la sy tac dung cac loai tai trong ngang
nhw gid Fu2 va lwc quan tinh Fqwc trén khung chinh.

BAN NANG

A 4

HE KHUNG TRUQT

A

Hinh 3. So d6 két cAu xe treo kiém tra ddm cAu khi dudi ra: 1. Hé thanh bién khung chinh; 2. Hé thanh
bung khung chinh; 3. Hé thanh bién khung trwot; 4. Hé thanh bung khung trwot; 5. Hé thanh day khung
chinh
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Hinh 5. Vi du cac lyc tai trong ngang do gié Fuz va lwc quan tinh khi di chuyén tac dung vao khung
chinh thKC

Bang 2. Mot sb két qua trng suét va chuyén vi

TT Tiét dién phan t/vi tri Ung suéat hoac ng suéat hoac Pon vj B& phan két
chuyén vi Ién nhat  chuyén vi cho phép cau

1 2[]120x54x4,8/ Hé thanh bién 142 160 N/mm? Khung truot
2 L75x75x7/Hé thanh bung 154 160 N/mm? Khung truot
3 L75x75x7/Hé thanh bung 78,6 160 N/mm? Khung chinh
4 1200x100x4,8x8/ Hé thanh day 39 160 N/mm2 Khung chinh
5 H200x200x8x12/ Hé thanh bién 34 160 N/mm?2 Khung chinh
6 Daucong xén 12.9 18.3 mm Khung truot
7  Gira dam 10.29 32.66 mm Khung chinh

S& dung phan mém SAP 2000 phan tich noi
Ilwc va cac chwong trinh con cla Vién khoa hoc
Céng nghé Co dién Xay dwng — trweong Dai hoc
Xay dwng Ha Noi phan tich két ciu. Két qua tinh
(ng suét va chuyén vj cho trong Bang 2. Két qua
tinh toan (ng suét I6n nhat c6 hé sb an toan la
1.56, chuyén vij trong gi¢i han cho phép. Xe treo
nay hién d3 I&p dat va duwoc sir dung dé bao dudng
dam cau day vang Cao Lanh [12].
4. Két luan

Bai bao nay da trinh bay phwong phap tinh
toan thiét ké két cdu xe kiém tra cau day vang. Véi

cau day vang phwong an kiém tra dam cau co thé
c6 nhiéu phwong an khac nhau, nhwng phwong an
dung xe treo la mét trong cac phwong an phu hop
kha thi. Dwa trén co s& cAu tao va nguyén ly cla
thiét bi, bai bao da phan tich cac yéu td tai trong
tac dong, phwong phap tinh toan va kiém tra két
clu. Qua vi du va thyc té cong trinh @ minh chirng
cho tinh kha thi va sy dung dan ctia phwong phap
trong bai bao. Phwong phap tinh toan nay da dwoc
ap dung cho thiét ké xe treo kiém tra ddm ciu Cao
Lanh do céng ty cb6 phan Céng nghiép SHM va
Vién khoa hoc Cong nghé Co dién Xay dwng —
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trwdng Dai hoc Xay dwng Ha Noi thye hién. Day 1a
mot nghién ctru ng dung, gép phan tién t&i lam
chu cac thiét ké va ché tao, 13p rap mot sé thiét bi
phuc vu thi cong xay dwng & Viét Nam. Dé hoan
thién thiét ké xe treo, cac nghién ctru tiép theo cta
chung tai trong giai doan t&i sé la ti wu hoa két
cAu, nghién ctru ddng lwc hoc qua trinh l1am viéc.
L&i cam on
Cac tac gia xin cam on Vién khoa hoc va
Coéng nghé Co dién Xay dwng - trwdng Dai hoc Xay
dwng Ha Noéi, cong ty cd phan Céng nghiép SHM,
coéng ty Cau 12 da cung cap sb liéu va st dung két
qué nghién ctru nay ap dung vao trong thuc té.
Tai liéu tham khao
[1]. N.V. Khoa. (2015). B&o tri cau day vang tai Viét
Nam. Tap chi Cau dwong Viét Nam, 11, 29-37.
[2]. B6 Khoa hoc va Céng nghé, Viét Nam. (2012).
TCVN 5575, Két cau thép, tiéu chuan thiét ké.
[3]. B6 Khoa hoc va Cdng nghé, Viét Nam. (2023).
TCVN 2737, Tai trong va tac dong.
[4].B6 Khoa hoc va Cdng nghé, Viét Nam. (2004).
TCVN 296, Gian gido yéu cau vé an toan.

[5]. British Standards Institution (BSI). (1990).

Duwong & Phung

BS1139, Metal scaffolding.

[6]. American National Standard for Construction
and Demolition Operations. (2011). ANSI/ASSE
A10.8, Safety Requirements for Scaffolding.

[7]. European Standard. (2013). EN 280, Mobile
elevating work platforms — Design calculations
— Stability criteria — Construction — Safety —
Examinations and tests.

[8]. Ministry of Construction of the People Republic
of China. (2003). GB 19155, Temporarily
installed suspended access equipment.

[9]. BO Khoa hoc va Cong nghé, Viét Nam. (2005).
TCVN 4244, Thiét bi nang, thiét ké, ché tao va
kiém tra k¥ thuat.

[10]. D.T. Giang. (2019). Hwéng dan tinh toan dé
an moén hoc may nang chuyén. Nha xuét ban
Xay dwng.

[11]. T.Q.Thanh, P.Q. Diing. (2004). M4y va thiét
bi nang. Nha xuét ban Khoa hoc Ky thuat.

[12]. Dw &n két ni khu vire Trung tdm déng bang
séng MeKong — Viét Nam. (2017). Xe kiém tra
dam khi di qua tru thap.

40



