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GIAO TRINH THUQC CHUYEN NGANH XAY DUNG

3-DIMENSIONALIZING ARCHITECTURAL AND STRUCTURAL PARTS TO SUPPLEMENT
CONSTRUCTION TEXTBOOKS

Nguyén Ngoc Hung

Phan hiéu Pai hoc Pa Nang tai Kon Tum; Email: nnhung@kontum.udn.vn

Tém tat - Qua khdo sat tinh hinh tiép thu bai gidng cta sinh vién
cac chuyén nganh ky thuat xay dwng tai Phan hiéu Pai hoc bBa
N&ng tai Kon Tum, rat d& nhan thdy mot trong nhivng khé khan
trong qua trinh twong tac gitka thay va trd 13 cac mén hoc méi véi
nhiéu ban vé ky thuat 2D kho khan, khé hiéu. D& gitp sinh vién
ndm bt bai giang dé dang hon va thu hat duoc sw tap trung hon,
trong cac bai gidng can cé vai thay dbi theo huéng tich cuc. Mot
trong nhirng néi dung dwoc dé xuat la tang cwdng cac ban vé 3D
sinh dong, trc quan dé sinh vién dé hinh dung thay vi cac ban
vé 2D thuan tay ky thuat. Mudn vay can tao lap mét thw vién hinh
anh 3D cho céc chi tiét kién tric, két cAu. Thw vién nay co thé
dwoc bd sung va cap nhat thwong xuyén theo yéu cau cuia bai
giang, va dwoc xem nhw mét cong cu hd tro dung chung cho ca
giang vién va sinh vién nganh xay dung.

T khéa - Cong cu hd tro; thw vién 3D; két cu; kién tric; xay
dung;

1. Pit véan dé

Phéan hiéu DPHDN tai Kon Tum tir khi thanh 1ap dén
nay da tuyén sinh dugc 10 khoa hoc, trong d6 9 khoa co
16p chuyén nganh ky thuat xay dung h¢ dai hoc va cao
dang bic diém chung 1a trinh d6 dau vao cua sinh vién
yeu vé «cac mon ty nhién, nhét 14 hinh hoc khong gian, nén
viéc tlep thu cac mon v€ ky thuat va hinh hoa-mét trong
nhitng mén hoc co ban cua khéi ky thuat-gap nhiéu kho
khan. Khi di vao hoc chuyén nganh, tién dén doc duoc
ban v& k¥ thuat xay dung-tiéng noi cia ngudi ki su xay
dung-cang kho khan hon.

Qua kinh nghiém giang day cac moén chuyén nganh
xdy dung chiing t6i c6 mot s6 nhan xét vé tinh hinh hoc
tdp cac moOn nhu sau:

- Cac mon vé két cau: Pa sb sinh vién khong hiéu rd
so d6 va nguyén 1y lam viéc cuia cac cdu kién, khong hiéu
chi tiét cau kién, chiang han gbi d& mong 1a gi? tai sao c6
vi tri chi can xay géi dd, c6 vi tri lai thiét ké xay toan bd
phan méng; Chwa phan biét cac loai mong nhu mong don,
mong bang, méng bé; San bé tong d6 tai chd hay san
panen duc san 1ap ghép; Khong hinh dung dugc két ciu
mai, nhat 1a cac két cAu mai déc phirc tap v.v..

- Cac mon k¥ thuat va td chuc thi cong: Sinh vién it co
diéu kién thuc té tai hién truong do khong céd nhiéu cong
trinh thi cong hoac chi c6 cac cong trinh qua don gidn;
thoi diém thue tap hodc kién tap lai nam trong giai doan
cong trinh dang hoan thién, hoac chu dau tu va don vi thi
cong khong tao diéu kién dé sinh vién tiép can cong viéc
tai hién truong, do vay cho du thoi gian thuc tap c6 dam
bao theo ke hoach giang day nhung trén thue té kién thirc
thu dugc van khong dat yéu cau;

- Cac mdn hoc vé boc taph khéi luong du toan: Pa )
sinh vién khong doc dugc hét ban v€ nén khong tinh dugc

Abstract - According to a recent research on lesson efficiency for
students majoring in construction engineering at The University of
Da Nang -Campus in Kon Tum, one of the difficulties in
interaction between teachers and students is the use of many dry
and hard-to-understand 2-D engineering drawings in new
subjects. Innovations in lessons are needed so as to enhance
students’ motivation in and understanding of the lessons. One of
the suggestions is the increased number of lifelike, visual 3D
drawings instead of simply technical 2D ones. A library of 3D
images for structural and architectural parts needs to be
established. This library can be updated and supplemented on a
frequent basis to meet the demands of lesson plans while being
considered as a supporting tool available to both teachers and
students’ of the construction discipline.

Key words - supporting tool; library of 3D images; structural;
architectural; construction

day du va chinh xac kh01 luong ting cong viée, nhat 1a
nhitng cong viéc phan ngam.

2. Giai phap dé xuét dé hd tro cong tac giang day

Nhu d3 néu trong phan dit van dé, do trinh do dau vao
ctia sinh vién Phan hiéu thap hon s0 V61 mat béang chung
clia cac truong dai hoc, nén viée tiép thu cac mén hoc can
dugc xay dung phuong phap giang day riéng, dé co thé
mang dén sy thoai mai dé hleu trong gio hoc. Giai phap
chung t6i dé xuét & ddy 1a can phai minh hoa cac chi tiét
tir don gian dén phirc tap bang hinh anh 3D. O mot sb
truong dai hoc con ¢6 ca mé hinh, vira dé giang day vira
dé trién 1am tai cic gian hang nhan cac dip 18 ky niém,
chéng han truong Pai hoc Bach khoa —-DHDPN c¢6 mo hinh
mot cong trinh thu nho dang xay dung dang déd, trong d6
mot s6 bd phén dang hoan thién, mot 6 bod phén dang thi
cong nhin rat sinh dong. Hién nay nho sy tro giup cia
phdn mém 3D chung ta khong cin mé hinh nhung ciing
¢6 thé biéu dién dwoc hinh anh, chi tiét cau kién cong
trinh, qua d6 giup ich nhiéu cho sinh vién va ca giang
vién khi mudn truyén dat bai giang ctia minh.

Vandéditralay tuong nay c6 gi méi khong? Tai sao
tir trude dén nay khong ai nghi ra dé 1am cho bai giang
cua minh dugc truyen dat dé dang hon? Thir nhat, viée
nay lam mat kha nhiéu thoi gian cia gidng vién khi chuén
bi bai giang; thu hai, vdi thoi lugng mot vai tin chi cho
moi moén hoc thi viée chén thém ndi dung niy vao sé lam
mét thoi gian cho cac hoc phan khac; thir ba, khong phai
giang vién nao ciing ¢6 thé 3D hoa toan bd chi tiét lién
quan dén noi dung giang day cua minh.

Céc mén hoc can c6 thé hién 3D la:

- Mén hoc vé két cdu nhu Bé tong cbt thép: Pay la
moén hoc chuyén nganh quan trong nhit trong toan khoa
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hoc nganh xay dyng, va ciing la giy nhiéu kho khin cho

sinh vién boi sy phtic tap va cac ban v€ k¥ thudt kho khan.

- Cac mon vé kién trac: Tir mot hoc sinh phd thong,
tiép can véi mon hoc kién triic v6i ban vé 2D, rit nhiéu
chi tiét khién cac em phai bo ngd, thim chi hoc xong hét
hoc phan nay sinh vién van chua nim hét dugc cach thé
hién mot ban v& kién tric.

- Cac moén hoc thi cong va tinh khdi lugng dy toan:
Ciing twong tw, dé hiéu rd ban vé k¥ thuat thi cong dau
tién sinh vién phai hinh dung ngay dugc chi tiét tir ban
ve€ k¥ thuat.

3. Két qua thuc hién

Xuit phat tir nhitng suy nghi trén, ddng thoi huong
mg chu truong ctia Giam dbc Phan hiéu vé 16 trinh d6i
méi phuong phap giang day theo dinh hudng tng dung,
chung toi dé xuét 1ap mét thu vién 3D chung cho tat ca
cac mon hoc thudc chuyén nganh xay dung.

Dudi day 1a mot s6 hinh anh 3D kém theo chu thich dé
giang vién va sinh vién c6 thé sir dung nhu moét tai ligu
tham khéo, ddng thoi khuyén khich moi giang vién cing
tham gia xay dung cho kho tu liéu nay ngay cang phong
phu da dang hon.
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Hinh 1a: So d6 dam san
Hinh 1a biéu dién so dd miat bang dam san bé tong cdt
thép mot nha cong nghiép. Vi hinh vé nay, da so sinh

vién khong chi ra dwoc dau 1a dam chinh, dim phu, tuong,

cOt. N .nhung néu duge rr}inh hoa béng 3D nhu Hinh 1b thi
s€ de dang hon khi truyén dat [1]

DAM CHINH

Hinh 1b: So dé dam san minh hoa 3D

Trong tinh toan két cAu ban san trong do an bé tong,
so dd cét dai ban 1m dé tinh duoc thé hién nhu hinh 2a
[1]. Vi so d nay sinh vién hinh dung rat cham vé co ché
lam viéc cta ban. Dé d& hinh dung ta c¢6 thé minh hoa
bang hinh 2b, xem dai ban gidng nhu 1 dam lién tyc ¢
chiéu réng 1m va chiéu cao chinh 1a chiéu day ban.
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Hinh 2a: So dé tinh todn ddi ban

Hinh 2b: So do tinh toan ddi bin minh hoa (cdt ddi ban Im dé
tinh va bo tri cot thép)

Dbi voi ddm BTCT, dé tan dung kha ning chiu luc
cua bé tong vung nén, nguoi ta cho phép tinh tiét dién
dam theo chir T, viéc xac dinh bé rdng canh cht T dugc
lay nho nhat trong 3 gia tri sau [1]:

- mdt nira khoang cach giita 2 mép trong ctia dim

- mdt phan 6 nhip tinh ton ctia dam

- 6hc hodc 9hc tuy thudc he>0,1h hay he<0,1h

Trong d6:  h, 1a chiéu day ban
h 1a chiéu cao dam

Viéc hinh dung tiét dién chit T va x4c dinh gié tri canh
chita T s€ dé dang hon khi dugc 3D hoda theo hinh 3 va
hinh 4 duéi day

Hinh 4: So do tinh canh dam chit T cho dam chinh

Sau khi chon thép, cac cach bo tri cot thép trong ban
san theo cach don gian, khong can ti€t kiém thép, hay
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céch bb tri tiét kiém theo nhiéu phuong an khac nhau néu
duge 3D nhu cac hinh 5a,5b,5¢ s& dé dang hinh dung hon
nhét 1a khi thong ké cdt thép-mot cong viée thudong gip
sai sot [1].

Hinh 5a. So dé b6 tri thép san theo cach don gidn

Hinh 5b. So dé bé tri thép san tiét kiém thép-PA 1

Hinh 5c. So'do bé tri thép san tiét kiém thép-PA 2
Trong cac nha c¢6 yéu cau cach am gitra cac phong va
céc tang nhu phong hoc, studio, nguoi ta thuong thiét ké
san panen lap ghep, cach 4m gitra cac tang nho khoang
rong gitra cac tam panen [3]. Dé gac duge tam panen duc
san thi dim khung phai dugc ciu tao nhu chit T dé c6
phan canh gac panen nhu hinh 6.

Hinh 6: So do san panen hép ldp ghép

Mot trong nhitng nguyén nhan sai lam gay nguy hiém
cho cong trinh 1a khong thiét ké va thi cong dung so do
lam viéc cua cac cau kién don gian. Dé giup sinh vién so
sanh dé& dang su khac nhau va giong nhau gitra 2 loai san
ban dam va ban con son, c6 thé sir dung hinh 7 va hinh 8
dé minh hoa, qua d6 clng dong thoi gitip sinh vién phan
tich so do chiu luc va hiéu thém vé wu diém, nhuge diém
clia tirng chi tiét két cau nay.

Hinh 8: Két céu sé né theo so dé ban dam

Déi voi cau thang, day ciing la loai két chu don gian,
tuy nhién d6i khi do quan niém sai vé so d6 lam viéc ciing
c6 thé gay nguy hiém cho cong trinh. Hinh 9 thé hién mat
bang va mit cit ngang mot cau thang nha dan dung, c6
thé 3D hoa thanh cac hinh 10a va 10b dé d& hinh dung va
phan tich rd hon vé so dd lam viéc, wu diém va nhuge
diém gitra 2 loai két ciu cau thang c6 sir dung cdn thang
va khong sir dung con thang

I:I:I:l

MAT CAT QUA CAU THANG

MAT BANG CAU THANG

Hinh 9: Mdt bang va mdt cdt ngang cdu thang

dam chidu tdi —

i

~— San chiéu tdi

i

béc thang xdy gach =

san chidunghi —J bén thang

k‘ ~NE

" dam chieus ngh

|

Hinh 10a: So do cau thang khéng c6 con thang



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG, SO 2(111).2017, Quyén 2 131

dam chigu t6i San chiéu té

1

san chiéu nghi cBin thang

LT

- dam chifu ngh!

béc thang xdy gach

Hinh 10b: So do cdu thang cé cén thang

Két cAu méng 1a phan ngam hoan toan dudi mat dét,
viéc hinh dung so d6 lam viéc cta timg loai méng ciing
rit can thiét, nhimg hinh anh 3D sé& tao diéu kién thuén
tién nhiéu trong qua trinh giang day cac mon vé két cau,
thi cong va ké ca boc tach tién lugng du toan [2]. Hinh 11
md phong mot hé méng don trong d6 vé chi tiét tir bé
tong 16t mong, dé moéng, cd6 moéng, moéng tudng, gbi da,
gidng mong; Hinh 12 thé hién phan cdt thép trong bé tong
dé dé giai thich vé sy lam viéc ciia cac by phan mong
don; Tuong ty hinh 13 va 14 thé hién so dd méng bing va
bd tri ¢t thép trong mong bang.

Hinh 13: So d6 méng bing

Méng xiy gech

Giling chn tuting

Hinh 14: Minh hoa su lam viéc cua mong bang
Dbi véi cac mon ki thuat thi cong va td chirc thi cong,
nhét 1a thi cong dam san, hinh 15 va 16 s& gitip sinh vién
hinh dung nhu khi minh dang tryc tiép thi cong tai hién
truong, ching han dang gia cong, lap dat van khudn va bd
tri cbt thép dam san [4].
-

Hinh 16: Thi cong van khudn, cot thép dam san

Déi vai két cau nha cao tang hodc thap tang, so d6 phd
bién nhit van 1a khung chiu lyc, hinh 17 v& phdi canh hé
khung nha 5 tang theo 2 goc nhin khac nhau s& gitp giai
thich sy lam viéc ctia khung mot cach dé dang hon.

Hinh 17: Khung BTCT nha 5 tang
Vé mén kién trac, cac chi tiét kho hinh dung nhu mai,
bép, 10 sudi, cau thang xoan...néu c6 ho trg 3D s& thuan
loi hon rat nhiéu. Hinh 18 thé hién chi tiét hé mai voi
tung 16p tuong thu hoi, xa go, cau phong, ly to, ngdi, ma
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trong ban v& 2D kho dién ta hét dugc. Dic biét ddi vai
cau thang xodn, cong viéc thé hién chic chin gip nhicu
kho khidn cho sinh vién, do vay nhiing hinh
19a,b,c,d,e,f,g,h biéu dién cic miat bang, mit dung va
phdi canh theo cic hudng khac nhau s& hd tro tich cuc
trong viéc truyén dat cua giang vién.

Tutmg xdy thu hei

y
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. Hinh 1 9a,b,c,t{,e,j: Whe
Mat bang, mat dung, phoi canh cau thang xoan nhin theo cdac
huong khac nhau.

4. Két luan

Chung t6i viét bai viét ndy véi mong mudn tao moi
diéu kién tot nhét dé sinh vién tiép thu bai giang d& dang,
va ciing pht hop véi chii truong d6i méi phuong phap
giang day theo dinh hudng Gng dung. Trong pham vi cta
bai viét chi néu mot sé hinh anh minh hoa phuc vu cho
cac mon hoc nganh k¥ thuat xay duyng, mot s6 chi tiét
khac nhu chi tiét mét dan thép, vi kéo g6, md cau, tru cau,
dam cu v.v...s& tiép tuc dugc cép nhét trong thu vién 3D
chuyén nganh xay dung. Mong nhén dugc sy hudng tng
ciia quy thdy co thugc nganh xdy duyng nhim bo sung
thém cho thu vién 3D ngay cang phong phu hon.
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