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LOI CAM DOAN

Toi xin cam doan ddy 1a cong trinh nghién ciru cua riéng t6i. Cac sb liu, két
qua néu trong Luan vin 13 trung thuc va chua timg dugc ai cong bd trong bat ky

cdng trinh nao khéc.

T61 xin cam doan rang moi sy giip do cho viéc thuc hi€n Luin van nay
da dugc cam on va cac thong tin trich dan trong Luan van da dugc chi rd nguon

goc.

Hoc vién thue hién Luin van

Lé Hoang Thanh



LOI CAM ON

Luan van thac si v6i dé tai “Ung dung GIS phuc vu cong tic quan Iy ciu
tai TP. H6 Chi Minh” dugc thuc hién véi kién thic tac gia thu thip trong sudt qua
trinh hoc tap tai truong va khao sat thuc té. Cung voi su ) géng cua ban than la su
gitip d&, dong vién cua thiy cd, ban bé, dong nghiép va gia dinh trong sudt qua trinh
hoc tap, thuc hi¢n ludn van.

T6i xin gtri 101 cam on chin thanh nhit dén TS. Nguyén Gia Tudn Anh,
ngudi thdy da nhiét tinh hudng din, dong vién t6i trong subt qua trinh thuc hién
luan van.

Xin giri 16i cam on dén quy thay cd, nhirng ngudi da cho toi nhirng kién thic
va kinh nghiém quy bau trong sudt qua trinh hoc tap.

Xin giri 101 cam on dén cac hoc vién chuyén nganh Cong nghé thong tin khoa
2013, nhitng nguoi ban ddng hanh va giup d& toi trong sudt qua trinh hoc tap.

To6i xin gui 10i cam on dén Cong ty TNHH Tu vin — Xay dung Hung
Nghiép, noi da cho t6i co hoc khao sat thuc té. Dic biét toi xin chan thanh cam on
ban Pham Tan Phat, ky su thiét ké cau tai cong ty cung voi ban Nguyén Hoang
Nam, sinh vién trudng DH Giao thong van tai Tp.HCM, di hd tro t6i hét minh trong
thoi gian 1am ludn van.

Cudi cung, t6i xin cdm on bd me va gia dinh da ung hg, dong vién va tao
diéu kién tot nhat cho t6i hoc tap va thoai mai tinh than trong subt qua trinh thyc
hién luan van.

Luan vin dugc hoan thanh nhung khong thé tranh duoc nhitng thiéu sot va
han ché. R4t mong nhan duoc sy dong gdp cua quy thiy cd, ban bé va dong nghiép

dé luan van dugc hoan thién hon.

Hoc vién

Lé Hoang Thanh



TOM TAT

GIS véi giao thong va hién thi cac dbi tuong trong GIS tai cdc muc chi tiét
khac nhau 13 mot trong nhitng nhu cau quan trong. Chinh vi vay, chiing t6i da chon
lwa doi tuong cau 1a trong tam trong luan van thac si nay. bé giai quyét duoc muc
tiéu d6, chung toi da thuc hién cic cong doan sau: Nghién ctru cac 1y thuyét vé GIS;
tim hiéu cac khai niém lién quan dén LOD (Levels of detail); khao sat “Ung dung
GIS phuc vu cdng tac quan 1y cau tai TP. H6 Chi Minh” tai cong ty TNHH Tu van
— Xay dung Hung Nghiép; phan tich thiét ké dit liéu va cac chirc ning cua wng dung
nay; tién hanh cai dit trén hé quan tri co so dit liéu Oracle, ngdn ngit 1ap trinh PHP

va kiém dinh lai bai toan.



ABSTRACT

Displaying GIS objects in different levels of detail is one of important
demand. Therefore, bridge object was chosen to be the center of the thesis. In order
to get the goal, we performed those steps: Research about GIS; study the
conception about LOD (Levels of detail); Explore "Apply GIS to manage bridges in
Ho Chi Minh city" at Hung Nghiep Limited Company; Analysis data and features
of this application; This application use Oracle database, PHP language, finally
retest the application.
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CHUONG 1: TONG QUAN PE TAI
1.1. Gi6i thiéu
1.1.1. Pt vin dé

Co s& ha tang giao thong khong nhitng c6 tim quan trong ddi v6i nén qubc
phong ma con anh hudng 16n dén nén kinh té. Pé danh gid mot nén giao thong dat
hi¢u qua hay khong ngudi ta xét trén cac ti€u chi: mang ludi, sy hi€u qua, do tin
cdy, thi phan va ning sudt. Trong giao théng cic cdy c6 y nghia dic biét khong chi
dbi véi duong bd ma con voi ca duong thay.

Cau 1a mot trong cAc giai phap nhim gidm un tic giao thong, gidm tai nan,
giam tai cho cac tuyén dudong khac va ting cudng ning luc van chuyén giao thong.
Viéc x4y dung tng dung quan 1y cac cau bang cong nghé GIS 3D nhim gifip cac
nha quan 1y, cac nha k¥ thudt tim thdy cac thong tin can thiét khong nhitng nhanh
chong, chinh x4c ma con co tinh truc quan qua d6 giup ho cho ra cac quyét dinh
dung dan. Cac quyét dinh nay anh hudng tryc tiép hodc gian tiép dén sy phat trién
kinh té (6 tAm vi m6 ciing nhu vi mo), xi hoi.

1.1.2. Tinh cdp thiét ciia dé tai

Mot trong cac dic trung ciia GIS so v&i mot hé thong thong tin thuan tay 14
yéu t6 khong gian duoc xuat hién trong mo hinh dir liéu. Yéu t6 khong gian khi hién
thi lai str dung k¥ thuat db hoa. Khi hién thi mot d6i twong & dang dd hoa, tiry thudc
vao vi tri, khodng cach, nhu cAu cua con ngudi ma mot dbi tuong lai duoc hién thi &
mirc chi tiét khac nhau- goi la LOD[13].

LOD 1a mét cach biéu dién nhanh cho mé hinh GIS 3D, chi ra cac mtc dd
trou tugng hda duoc ap cho cac ddi tuong. Trong dd hoa may tinh, LOD la tht bac
ctia d0 phan giai khi so v6i thé gidi thyc. LOD c6 thé chia nhiéu mirc khac nhau boi
cic nha khoa hoc. LOD cua mét dbi tuong & mirc thép con goi la mirc ¢6 do phan
giai kém, nguoc lai duoc goi la dd phan gidi cao. Viée tao ra dir liéu & mirc thép

nhu 0, 1 s& c6 chi phi thap, nguoc lai s& tao ra chi phi cao[14].



Nhu cau hién thi cau ciing kha dic biét, ngoai viéc hién thi cac gia tri co kiéu
s6 chudi, chung can hién thi & dang hinh anh, hon nita cac hinh anh can hién thi tai
cac mic chi tiét khac nhau phu thudc vao nhu cdu cta ngudi ding va tng dung
(hinh 1.1). Thong thudng chung duoc hién thi ¢ 4 muc: diém, dudng, mit va té hop

gita diém, duong, miat hodc do nguoi diung dinh nghia cac mirc nay (hinh 1.1).

Level | Description

Hinh 1.1: Minh hoa LOD cho 1 cu



1.2. Muc tiéu, n¢i dung va phwong phap nghién ciru
1.2.1. Muc tiéu ciia dé tai
Tim hiéu cac md hinh dir liéu khong gian 2 chiéu va khai niém LOD trong
hién thi & GIS dé xay dung 1 hé théng quan 1y ciu v6i cong nghé GIS 3D.
1.2.2. Ngi dung nghién cvru
- 2D khong gian
- Nghién ctru cac thudc tinh ngit nghia cta cau trong giao thong van tai
(GTVT)
- Nghién ctru Oracle
- XAy dung urng dung
1.2.3. Phwong phdp ludn va phwong phdp nghién ciru
- Nghién ctru cdc md hinh
- So sanh cac mo hinh
- Chon lya mo hinh cho bai toan
- Xay dung dir li¢u
- Viét chuong trinh demo
1.3. Tong quan vé linh vure nghién ctru

GIS (Geographical Information System) duogc xac 1ap 1a mét khoa hoc lién
nganh, bao gdm: khoa hoc may tinh, dia 1y, toan hoc. . . GIS 3D dugc phat trién tir
GIS 2D. N6 1a mot hé théng c6 thé mé hinh hoa, biéu dién, quan 1y, thao tac, phan
tich va hd tro quyét dinh duwa trén thong tin lién quan dén cac hién tugng 3D. M
hinh dit li¢u GIS la mot trong nhitng chia khoda thanh cong trong viéc xay dung mdt
ung dung GIS noi chung [12].

Céc md hinh dit liéu GIS 3D d3 duge cac nha khoa hoc trén thé g161 nghién
ctru tir nhitng nim 1990. C6 rat nhiéu md hinh da duoc dé xuat boi cac tac gia khac

nhau. Cac m6 hinh nay duoc chia ra thanh 4 16p: biéu dién dua trén bé mat cac dbi



tuong (B-REP); biéu dién dwa trén viéc chia nho cac ddi twong (Voxel); biéu dién
dua trén mot s doi tuong hinh hoc co ban dugc dinh nghia trude (CGS) va phuong
phap biéu dién to hop 3 cach biéu dién trude.

Cac mo hinh nay duoc ap dung rong rai trén nhiéu lanh vuc khi trién khai
mot bai toan cu thé. Viéc chon lya mot md hinh khi ap vao mot bai toan cu thé 1a

ket qua cta sy so sanh 2 dac trung cua mod hinh va bai todn can giai.

Céc lanh dia ma GIS 3D da duogc tng dung la: Nghién ctru hé sinh thai; Ban
dd 3 chiéu; Giam sat méi truong; XAy dung canh quan quy hoach; Phan tich dia
chat;. Xay dung dan dung; Khai thac thim do khoang san. . .Cac tng dung nay khi
biéu dién trong GIS 3D thi phan 4nh dting vé thé gidi thuc hon GIS 2D.

Maic du viéc dung GIS 3D va LOD trong quan 1y cac toa nha trong céac do thi
trén thé gioi di duoc thyc thi tir nhitng nim 2007 nhung xay dung mot mo hinh,
quan 1y cac cau bang cong nghé GIS 3D va viéc hién thi chiing bang nhiéu mirc chi
tiét khac nhau (LOD) 1a mét tng dung con bo ngo trén thé gii va Viét Nam. Ung
dung nay bao gdm 2 thudc tinh vdn c6 ctia mot ddi twong dia ly 13: khdng gian va

nglt nghia.

Vé ngilt nghia, cic cau can thong tin: tén cau, loai cau, trong tai, don vi xay
dung, d§ cao so voi muc nudc (mat dat), van toc gidi han, so6 lan xe, cac loai xe

duoc phép qua cau.

Vé khong gian, cac cau can thong tin: hinh dang, vitri. ..

1.4. Cau tric luin van

Luan vin dugc trinh bay gdm 5 chuong:

- Chuong 1: Téng quan dé tai

- Chuong 2: M6 hinh dit li¢u khong gian

- Chuong 3: Nghién ctru thudc tinh, ngit nghia cta cau trong GTVT
- Chuong 4: Nghién ctru Oracle

- Chuong 5: Xy dung trng dung



CHUONG 2: MO HINH DU LIEU KHONG GIAN
2.1. Mot s0 khai niém
2.1.1. Dinh nghia GIS

Tuy theo cach tiép can s& c6 nhiéu dinh nghia khac nhau vé “Hé thong thong
tindia ly — GIS”.

- GIS 1a hé thong thong tin dia Iy bao gdm bdn kha ning xir Iy dit liéu dia Iy:
nhap dit liéu; lwu trit, truy xudt dir liéu; gia cong, phan tich dir liéu; xuat dir
liéu.

- GIS la moét hé théng st dung CSDL dé tra 101 cic cAu hoi vé ban chat dia ly
ctia cac thuc thé.

- GIS 1a mdt hé théng quan tri CSDL bang may tinh dé thu thap, luu trir, phan

tich va hién thi dir liéu khong gian.
2.1.2. M hinh

Mo hinh 14 thuat ngir dé biéu dién cac hién twong trong mot phuong thirc dé
doc. Mo hinh ciing co thé 1a su triru tuong hoa, don gian hoa vé mot thé gidi thuc,
1a cau ndi giira li thuyét va thyc tién. M6 hinh c6 thé duoc chia thanh hai loai: s6
hoéa va khong s6 hoa. Mo hinh khong s6 hoa thi d& hiéu nhung kho quan tri boi may
tinh [11].

2.1.3. M6 hinh dir liéu

Mo hinh dir liéu 13 phuong thic biéu dién thé gisi thuc mot cach dé hiéu dbi
v&1 may tinh. Cac mo hinh dit liéu quen thudc gém: mo hinh quan h¢, md hinh thyc

thé két hop, md hinh hudng ddi twong [11].
2.1.4. M6 hinh dir liéu khong gian

Mo hinh dir liéu khéng gian la mot mo hinh dir li€u dinh nghia cac thudc
tinh va cac thao tac trén cac d6i twong khong gian. Nhitng dbi twong nay duoc mo

ta bang cac loai dit liéu khong gian nhu: Diém, Puong, Bé mat, Khoi [8, 10].



Céc thudc tinh khong gian mo ta mot ddi twong v6i 3 yéu td: vi tri, hinh
dang, kich thudc. Cac yéu td ndy phu hop cho cach biéu dién d6 hoa hon 14 biéu
dién boi cac gia tri s, chudi.

2.1.5. Cdu triic dir ligu

- La mot phuong phap cu thé dé t6 chic va luu triv dit lidu trén mdy tinh
- La mot phuong phép luu trit dir liéu trén may tinh dé no duoc st dung mot
cach hi¢u qua.
- La mot phuong phap hay mot dinh dang bat ki cho viéc t6 chirc dit liéu trén
may tinh
2.2. M6 hinh va céu tric dir liéu Raster
Theo truyén thdng, cdu tric khong gian trong GIS duoc tao ra bang 2

phuong phap tiép can: Raster va Vector
2.2.1. M0 hinh raster

Mot d6i tuong c6 cdu trac 13 raster néu ching dwgc tao thanh boi cac 6
(pixel), mdi 6 dugc tham chiéu boi vi tri dong va cot. Trong 2D, 6 1a mot phan tir
trong mot 6 ludi gidng nhu mang hai chiéu. Trong 3D, khdi (voxel) 1a mot phan tir
trong mot mang ba chiéu. Khong gian ctia dbi tugng dwoc chia thanh cic 6 hay cac
khéi [8].

Céc 6, khoi thuong 1a cac hinh chit nhat hay khdi chit nhat.Co hai cach dé
chia cac 6 nay:

- Chia déu (hinh 2.1): s& tao ra cac 6, khdi c6 hinh dang va kich thuéc giéng
nhau.

- Chia khong déu (hinh 2.2): cac 6, khdi co hinh dang va kich thuéc khac
nhau.

Kich ¢& cac 6, khdi cho biét d6 phan giai. P phan giai cang cao thi biéu
dién thé gi61 thuc cang chinh xac, nhung kich thudc dir li€u luu trir 16n va tdc do

hién thi lai cham. Mot vi du thuong théy cua dir liéu raster la anh v¢ tinh.



Hinh 2.1: Khéi, 6 dugc chia déu trong mé hinh Raster

N
AN

Hinh 2.2: Khéi, 6 dugc chia khong déu trong mo hinh Raster

2.2.2. Ciu tric div liéu raster

Trong biéu dién raster déu, khong gian 2D ctia hinh chit nhat duoc chia thanh
cac 6 o sb luong di dinh bang cac 6 nho ciing 13 cac hinh chir nhat. Mdi hinh chit
nhat nho goi 14 6 (cell), c6 2 chiéu x, y va chia theo N x M. Mdi 6 dugc goi 1a 1
pixel mdt pixel c6 2 toa dJ x, y sao cho:

- x<N

- ys<M
Cho vi dy: Mot da giac P duoc biéu dién cu trac dit liéu raster nhu sau:

- N=6,M=6

- P=<3§,9, 10,11, 14, 15, 16, 17, 20, 21, 22>

Bang 2.1: Bang mo ta cau trac dit lidu raster

31 | 32 | 33 | 34 | 35 | 36




Ngoai ra, ta cling xét vi du sau: Nhap dir liéu cho kiéu raster 14 may quét
(scanner), san pham cta may quét 13 anh raster. Do dugc ciu tao boi cac pixel nén
dung lvong dit liéu rat 16n. Nhung hau hét cac bai toan hién nay xtr 1y trén ciu trac
vector, nén sau khi quét, can chuyén di dir liéu sang vector.

2.2.3. Uu diém va nhwoc diém ciia mé hinh raster

Uu diém: Cau trac don gian, ddng nhat; D& chong ghép ban d6 véi cac dir
liéu vién tham; Dé phan tich khong gian, dic biét 1a khong gian lién tuc; D& md
hinh hda.

Nhuwoe diém: Can nhiéu bo nhd; Khi giam do phan giai dé giam khi lugng

dir liéu s& lam giam do chinh x4c hay lam mét thong tin; Kho biéu dién cac mdi
quan hé khong gian; Khong thich hop v6i phan tich mang; D6 hoa khong dep.

2.3. M6 hinh va céu tric dir liéu Vector
2.3.1. M6 hinh vector

Trong md hinh vector, cac ddi tuong dugc xay dung trén co sd diém (Point),
duong (Line) va da gidc (Polygon). Trong d6, mot diém biéu dién boi cip toa do (x,
y), dudng va da giac biéu dién boi:

- Danh sach: cac diém (list- c6 thir ty).
- Mang: cac diém (array).

- Tap: cac diém (set- khong thir tir).
2.3.2. Céu trirc div liéu vector

Vé6i m6 hinh vector, toan b thé gidi thuc hay cac dbi twong dia 1y déu co thé
duoc biéu dién dugc bang ba loai d6i trgng khong gian co so: Piém, duong va da
giac hay vung.

Céac doi tuong do dugc mo ta hinh hoc béng cach ghi lai cac cap toa do x, y
vacothécaz (déi voi GIS 3 chiéu) theo mot hé quy chiéu nhat dinh (hé toa do mat

phang).



Diém (Point): Mot diém duoc biéu dién béng mot cdp toa do duy nhat; P =
(x,y). Ung dung trong thé gidi thuc: Vi tri cac cot dén (hinh 2.3), cac vi tri xay ra tai

nan, cac trung tdm (dia chi, chu s¢ hiru), cac mau dat...

JUL Jl Jl L Jl

P P o 4 ° e

- Nf 1 I [
Hinh 2.3: Minh hoa vi tri cac cot dén bang Diém (Point)
Duong (Line): Mot duong duogc biéu dién bﬁng mot danh sach céac cap toa do

n6i tiép nhau; L = (X1, Y1), (X2, Y2)s- .-, (Xm Yn) = P1, P, ..., Pn. Ung dung trong thé

gi61 thuc: Puong pho, hé thong 6ng nudce, song sudi ...

Da giac (Polygon): Mot da giac duogc biéu dién béng mot danh sach céc cap
toa d6 ndi tiép nhau va khép kin hay danh sach cac dudng ndi tiép nhau va khép
kin; P = Ly, Ly, ..., L, Ung dung trong thé gidi thuc: Cac manh dat, duong ranh
gio1, vung 1t lut...

Vung (Region): Mot viing duoc biéu dién bang mot tap cac da giac.

Ki hiéu cau truc:

- []: Biéu dién mot bo.

- <>: Biéu dién mot danh séach.

- {}:Biéu dién mot tap hop.
Taco:

- Piém: [X ER,YER]

- Puong: < Diém >

- Pa giac: < Diém >

- Vung: { Da giac }
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Cac doi tuong trén bé mit Trai Pat duge thé hién trén ban dd theo mot mit
phing, ban d6 hai chiéu nhu diém, dudng, da gidc hay viung. Hé toa d6 x, y dung dé

qui chiéu cac vung ban do tuong irng vdi cac vung trén mat dat.
2.3.3. Uu diém va nhwoc diém ciia mé hinh vector

Uu diém: Tiét kiém bo nhé; D& biéu dién cac quan hé khong gian; Thich hop
v&i1 phan tich mang; D2 tao dd hoa dep, chinh x4c.

Nhurge diém: Cau trac phirc tap; Kho chong ghép; Khé biéu dién khong gian
lién tuc.

2.4. M6 hinh dir li€éu 2D
2.4.1. M6 hinh Spaghetti

Trong mo hinh Spaghetti, don vi co s& la cac cdp toa do trén mot khong gian

dia 1y x4c dinh. Do d6, mbi dbi tuong diém duoc xac dinh béng mot cdp toa do (X,
y); mdi ddi twong duong dugc biéu dién bang mot chudi nhirng cip toa do (i, Vi);
mdi doi twong ving duge bicu dién bing mot chudi nhitng cip toa do (x;, ¥;) voi
diém dau va diém cudi tring nhau [8].

- Piém: [X€R, yE€R]

- Puong: <Piém>

- Pa giac: <Diém>

- Vung: {Pa giac}

b1

al

ad b3
B
as

Hinh 2.4: Minh hoa dit liéu Spaghetti
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Béng 2.2: Bang mo ta ddc trung clia ciu tric Spaghetti

Poi twgng ‘ Vi tri
biem A (Xa, Ya)
DPiém B (Xa, Yg)
DBuong AB (Xa, Ya), (Xg, YB)
Ving P1 (Xa, Ya), (Xats Ya1)s ---» (Xas, Yas), (Xs, ¥8), (Xa, Ya)
Vung P2 (Xa, Ya), (Xo1, Y1), (Xo2, Yo2), (X63, Yb3), (Xs, ¥&), (Xa, Ya)

Hinh thé hinh hoc ctia cac ddi twong trong tdp hop mo ta doc 1ap véi cac ddi
tuong khac.

Khong c6 Topology gitra chung luu trir.

Thuan loi: D& dang thém vao mot dbi tuong maoi trong tap hop.

Han ché: Mat mat thong tin Topology giita cac phan tir.

2.4.2. M6 hinh mang

Thuong dugc sir dung dé biéu dién cho cic wng dung: Mang giao thong,

mang dién luc, mang dién thoai, mo hinh Iuu trit topology giita cac diém, céac

treong [8].

Mot so khai niém co ban:

Node: 14 mot diém phan biét, dé ndi mot danh sach céc cung.

Cung: 1a mot duong gip khuc, bit dau tai 1 node va két thuc tai mot node.
Doi twong can quan tim:

Piém: [x €ER, y € R]

Node: [Piém, <Cung>]

Cung: [Di€ém dau, Biém cudi, <biém>]
Da giac: <biém>

Vung: {Pa giac}
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POINT | -HAS?2 NODE | -BEGIN
* * *
*
* | :MAKES * | -END
ARC
-VERTICES,
*
*
POLYGON REGION
-HAS
* *

Hinh 2.5: M6 hinh mang
Thuan lgi va han ché
Thudn loi: M6 ta topology trong mang, hiru dung trong van dé toi wu duong
tim kiém.
Han ché: Khong luu trir thong tin vé mdi quan hé giira cac d6i twong 2D.

2.4.3. M6 hinh Topological

Trong GIS, topological dugc dung dé ghi lai va xir Iy cac mdi quan hé khong
gian giita cac d6i twong dia 1y.

Tuong ty mod hinh mang, bao gff)m cac khai niém: diém, node, cung, duong
gip khuc va vang. Trong d6 node 13 diém dau va diém cudi ciia mot cung va 1a
diém giao nhau cua hai hay nhiéu cung; cung 1a tdp hop cac diém két ndi véi nhau
va mdi cung c6 mot diém dau va diém két thic; ving 1a mét da giac khép kin duoc
tao thanh boi cac cung [8].

Doi twong can quan tam:

- Piém:[x€R,yER]

- Node: [Piém, <Cung>]

- Cung: [Diém dau, Piém cudi, Pa giic trai, Pa gic phai, <Diém>]
- Pa gidc: <Cung>

- Vung: <ba giac>
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POINT| -HAS?2 NODE | -BEGIN
* * *
*
* | -END
ARC
-VERTICES,
-R-POLYGON  * *
\ “MAKES f t *
POLYGON
-L-POLYGQON
R REGION

*

Hinh 2.6: M6 hinh Topological

Vi du: Biéu dién dit liéu cho mé hinh Topological (hinh 2.7) bén dudi.

Hinh 2.7: Minh hoa dir liéu Topological

Bang 2.3: Bang mo ta dic trung cta ciu tric Topological

Poi twong ‘ Vi tri ‘

Node A

[[Xa, Yal, <c, X, d>]

Node B

[[Xs, Y&, <a, X, £>]

Node C

[[XC’ yC]’ <b! a>]

Node D

[[XD! yD]’ <b! C>]

Node E

[[XE! yE]l <f, e>]

Node F

[[XF’ yF]’ <d1 e>]

Cung x

[A, B, Py, Py, <>]
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Cung b [D,C,, Py, <>]
Cungc [A D, ,,<>]
Cung d [F, A, ,, <>]
Cunge [E, F, Py, , <>]
Cung f [E, B,,,<>]
Da giac P; <a, b, c, x>

ba giac P, <d, e, f, x>

Thuan loi va khuyét diém
Thudn loi:
- Khong luu trit du thira cac doi tuong hinh hoc.
- Tinh toan mot cach hiéu qua cac truy van lién quan dén topology.
- D@ dang cho van d& cap nhat dir liéu.
Khuyét diém:
- Mot vai d6i tugng khong c6 ngit nghia trong thé gidi thuc.

- Chutric phuec tap c6 thé 1am chadm mot s thao tac.
2.4.4. So sanh giita mé hinh mang va topology

Béang 2.4: So sdnh m6 hinh mang va topology

M6 hinh mang M6 hinh topological

Diém [xeR, yeR] [xeR, yeR]
Node [Diem, <Cung>] [Diem, <Cung>]
Cung [Piém dau, Piém cudi, <Piém>] | [Piém dau, Piém cudi,Pa giac

trai, da gidc phai, <bieém>]

Pa giac | <Piem> <Cung>

Vung {Pa giac} {Pa giac}
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2.4.5. So sanh ciu tric Vector va Raster

Bang 2.5: So sanh céu tric Vector va Raster

Vector Raster

Kich thuéc dir li€u luu Nho Lon
trir
Mo ta dbi tuong Bo&i cac duong bién Truc tiép

Biéu dién khong gian Chinh x4c nho tap toa dd | Xap xi qua cac 6, khdi

cac dinh
Quan hé Topology giita | D& biéu dién Kho biéu dién
cac do6i tuong
Puoc sir dung cho cac Ban do, quan ly do thi... Hinh anh s, dia chat ...
rng dung lién quan dén
Chuyén d6i toa do Dé Khé

2.5. Cac m6 hinh dir liéu GIS 3D
2.5.1. M6 hinh dir liéu GIS 3D

GIS 3D 1a mét hé théng c6 thé md hinh hoa, biéu dién, quan 1y, thao tac,
phan tich va hd tro quyét dinh dya trén thong tin lién quan dén cac hién tuong 3D.
Ung dung cua GIS 3D 1a rong 16n va da dang. Cac trng dung nay dem lai nhiéu ich
loi khi duoc biéu dién trong GIS 3D vi phan anh trung thyc vé thé gidi thyc. Ngoai
ra GIS 3D con hd trg thong tin va gitip con ngudi khai pha thong tin tir dit liéu duoc
Iuu trit hon GIS 2D, dic biét trong quan li ha ting.

Mo hinh dir liéu GIS 3D 1a chia khoa cua GIS 3D va 1a mot trong cac chu dé
16n bén canh bdn chu dé 16n khac cua GIS 3D: WebGIS, hién thi dit liéu, thu gom
dir liéu, phan tich khong gian. Mot mé hinh dit liéu GIS 3D ciing giéng nhur cac mod
hinh dit liéu khac, can ba mirc dé biéu dién: quan niém, logic va vat Iy. Su phat trién
ctia mo hinh dit liéu GIS 3D phuy thudc vao hai yéu t6: CSDL khong gian va ki thuat
vién tham. M6 hinh GIS 2D 1a tip con ctia md hinh dit liéu GIS 3D, tuy nhién md
hinh 3D phtrc tap hon nhiéu [9].
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Cac mo hinh dir liéu cua céc tac gia da dé& xuat duoc phan loai boi 4 dang
chinh (hinh 2.8):
- Biéu dién cac ddi tugng 3D boi cac dudng bién (B-REP).
- Biéu dién cac d6i tugng 3D boi cac phan tir voxel.
- Biéu dién cac ddi tugng 3D bang cach t6 hop cac khéi 3D co ban (CSG).
- Biéu dién cac ddi tugng 3D bang cach td hop 3 phuong phap trén.

1. Tiép cin B-REP

2. Tiép c4n bing phuong
phip chia nho bai Voxel

Biéu dién déi twong

khong gian

3. Tiép cdn CSG

AN

4. Tiép c4n bing phuong
phap té hop 1, 2, 3

Hinh 2.8: Cac phuong phap tiép can mé hinh dit liéu 3D trong GIS
2.5.2. Biéu dién cdc déi twong 3D béi cdc dwong bién

Phuong phap B-REP biéu dién mot dbi twong 3D dya trén cac phan tir da
duoc dinh nghia trudc, gém: Diém, Duong, Bé mit, Khdi. Trong d6, Puong co thé
la cac doan théng, cac cung tron, cac dudng tron. Bé mat co thé 1a cac da giac
phéng, cac mat tao boi cac cung tron, cdc mdt nén, cac mat hinh tru. . Khéi 1a su
md rong cua cac mat, biéu dién cac khdi 3D, cac khdi ¢ thé: hinh hop, hinh non,
hinh tru, tb hop cta cac khdi nay hay mot khoi bat ki. B-REP phu hop dé biéu dién
cac d6i twong 3D c6 hinh dang thong thuong (nhan tao) va vo huéng. B-REP tap
trung x4y dung cac doi twong va mbi quan hé gitra chiing [9].

UDM (Urban Data Model)

M5 hinh do Coors dé nghi ndm 2003, dua trén bdn dbi tuong co s& POINT,
LINE, SURFACE, BODY - 1a mé hinh dién hinh dang BREP. M4 hinh sir dung hai
dbi twong nguyén t6 NODE, FACE. Mbi FACE dinh nghia bang ba NODE. ARC
khong duoc dé nghi & mé hinh nay (hinh 2.9) nhd vy mé hinh gian luge duge mot
s6 quan hé¢ NODE-ARC, ARC-FACE. Mot da giac phu thudc vao 16i hay 16m sé& co
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phuong phap chia thanh cac tam giac khac nhau. Mot sd cac quan hé topology nhu
NODE nim trén FACE, NODE nam trong BODY khong dugc mé ta. Thuan loi cua
mod hinh UDM 1a phuong thtrc Iuu trit dit liéu hi€u qua, duoc st dung trong cac ing

dung quan 1y do thi.

BODY SURFACE LINE POINT

Hinh 2.9: M6 hinh UDM
2.5.3. Biéu dién cdc déi twong 3D bdi cdc phin tiv Voxel

Phuong phéap voxel biéu dién mot khéi (461 tugng 3D) dya trén y tuong chia
nho mot dbi twong thanh cac phﬁn tir con, moi phén tir con goi 1a mot voxel . Mot
phan tr con duoc xem nhu 13 mot khong gian dia 1y va dugc gan boi mot sb
nguyén. Phuong phap nay duogc str dung chua yéu trong lanh vuc phan tich dja chét .
Co6 hai phuong phap chia co ban: 3D Array va Octree [9].

M6 hinh Octree

Octree 1a mot phuong phép biéu dién bang ciu tric ciy, 1a sy mé rong cua
cdy tir phan. Octree 1a mot mo hinh biéu dién dua trén nén tang cay, hiéu qua hon
so voi phuwong phap 3D Array, 13 mét moé hinh dién hinh dang biéu dién cac ddi
tugng 3D bang voxel.

Hinh 2.10: M6 hinh Octree
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Tong quat, mot cay bat phan dugce dinh nghia dya trén mot hinh 1ap phuong
bé nhat chira khdi can biéu dién. Hinh 1ap phuong ban dau s& duoc chia thanh tdm
hinh 14p phuong con. Mot cAy bat phan dya trén nén tang cua viéc phan rd theo
thuat toan dé qui . Trong cdy, moi ndt hodc 1 14 hodc ¢ tam cdy con. Mdi cAy con
s& dugc kiém tra trude khi dugc chia thanh tam cdy con khac (hinh 2.10). Mdi ndt

s€cobagiatri F, E, P.
2.5.4. Biéu dién mét doi twong theo CSG

Mo hinh CSG (Constructive Solid Geometry) biéu dién mot khdi bang cach
t6 hop cac khdi di duoc dinh nghia trude (hinh 2.11). Cac khdi co ban thuong
ding: hinh l4p phuong, hinh try, hinh ciu . Cic mbi quan hé giita cac hinh nay
gdm: phép bién ddi va cac toan hang luan li. Cac phép bién ddi gdm phép tinh tién,
phép quay, phép doi d6 do. Cac toan hang luan li gdm hoi, giao, hiéu. M6 hinh CSG
thudng sir dung trong CAD. M6 hinh CSG rat thuan loi trong tinh toan thé tich cac
dbi tuong, CSG khong phu hop dé biéu dién cho cac dbi twong c6 hinh dang hinh
hoc bat thuong

Hinh 2.11: Mé hinh CSG
2.5.5. Cdc mé hinh tong hop

Mo hinh t6 hop gém hai mé hinh, V3D va B_REP+CSG. M hinh V3D két
hop giita cach tiép can vector va raster. M6 hinh B REP+CSG két hép giita hai
cach tiép can B_REP va CSG [9].
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CHUONG 3: NGHIEN CUU THUOQC TINH, NGU NGHIA

CUA CAU TRONG GTVT

3.1. Khdo sat don vi

Tén cong ty: Cong ty TNHH Tu vin — Xay dung Hung Nghiép

bia chi: 2 Dién Bién Phu, Phuong 22, Q. Binh Thanh, H6 Chi Minh
bién thoai: 08 3512 0309

Website: https://www.hungnghiep.com

Nhan vién: Pham Tan Phat

Nam sinh: 09/07/1991

Vi tri: K§ su thiét ké cau.

Tét nghiép truong: PH Giao théng van tai TP.HCM
Di dong: 090 2367 983

3.2. Bang cau héi

Béng 3.1: Cau hoi khdo sat

STT Cau héi

Cau la gi?

C6 bao nhiéu loai cau?

Cau duoc lam bang nhiing vat li¢u nao?

bé xay dung mot cau, can c¢6 bao nhi€u don vi tham gia?

Céc don vi tham gia c6 moi quan h¢ voi nhau nhu thé nao?

Théng tin chinh cua cau bao gom nhiing gi?

Dia diém x4y dung cau bao gom thdng tin nao?

C6 bao nhiéu dang cau?

O O N O O & W DN -

Lam thé nao c6 duogc vi tri khong gian kinh dg, vi do cua cau?

[EEN
o

Xay dung cau co6 dya trén ti€u chuan nao khong?

H
H

Co bao nhiéu loai ti€u chuan thiét ké cau?

[N
N

Cau c6 két cau nhu thé nao?
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STT Cau héi

13 | Két ciu thugng tang bao gom nhitng phan nao? Pugc tinh tir dau dén dau
trén cau.
14 | Dam chu la gi?

15 | Dam chu c6 nhirng thudc tinh nao?

16 | Dam ngang la gi?

16 | Dam ngang c6 nhitng thudc tinh nao?

17 | Dam ngang luc nao ciing co trén cau?

18 Dam chu ¢6 bao nhiéu loai?

19 | Khe co gién la gi?

20 | Goicau la gi?

21 | Banmit cau la gi?

22 | Lancanlagi?
23 | Két cAu nhip 1a gi?

24 | Két cAu nhip bao gdm nhitng phan nao?
25 | Mot cau c6 it nhat bao nhiéu nhip?

26 | Két cAu ha tang bao gdm nhitng phan nao?

27 | Trucau la gi?

28 | Tru cau bao gom nhing thudc tinh nao?

29 B¢ tru 1a gi?

30 B¢ tru bao g6m nhirng thudc tinh nao?
31 | Mong la gi?

32 Coc 1a gi?

33 | Mo cau la gi?

34 | M cau bao gom nhitng thudc tinh nao?
35 | Bémo lagi?

36 | Bé md bao gom nhitng thudc tinh nao?

37 | Ngoai két cau ha thugng tang va ha tang, ciu con két cau nao nira?
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STT Cau héi

38 | Puong dau cau la gi?

39 | Cic cau c6 bi anh hudng bai i lut, thiy triéu hay khong?

40 | Cau c6 duoc dung chung v6i duong sat hay khong?

41 | Céac chuc nang chinh ndo can nén c6 cho mét ing dung quan ly cau?

42 | Chtric nang nao dugc ngudi sit dung mong muon bd sung vao urng dung?

43 | Thong ké cau thuong dua vao céc ti€u chi nao?

3.3. Céu la gi?

Cau 1a mot két cAu bat ky vuot khau do khong dudi 6m tao thanh mot phﬁn
cua mdt con duong.

Dinh nghia khac: Cau 1a mot cong trinh giao thong duoc bic qua cac chudng

ngai nudc nhu: rinh nude, dong sudi, dong song, hd, bién, thung ling, hay cac
chuéng ngai khac nhu: duong bo, duong sét... dam bao cho giao thong dugc lién

tuc.

Hinh 3.1: Cau Phua M¥ - Quan 7, TP.HCM

CAu d4 ra doi cach day rat 1au. Ban dau cau 1a tac phém cua tu nhién, la khuc
cdy d6 bic ngang qua dong nudc. Thoi gian ddu, nguoi ta thuong lam cau tir mot
tAm van mong, tir nhirng ciy gb don (hinh 3.2 [7]), tre, tham chi 14 tir nhitng ting

da. Céc loai cau nay thuong khong chiu duogc tai trong 16n va cuong dd cao.
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Hinh 3.2: Cau bang ciy gb

Céau vom bang d4 va dudng mang dan nudce (hinh 3.4 [7]) duoc xdy dung dau
tién thoi Dé ché La Ma. Cho dén thé ki 19 khi xay ra cach mang cong nghiép, cac
cau bang sit rén, roi tién dén bang thép ra doi. Ngay nay, cac loai cdu bang bétong,
bétdng cot thép tré nén phd bién cing voi cau thép [25]. Nhip cdu ngay cang duoc
kéo dai, tir vai trim mét dén nghin mét nhu loai ciu dam, cau gian bétdng ng suat
trude hodc thép (hinh 3.3 [7, 25]). O nudc ta c6 cau Phu My (hinh 3.1 [6]) dai
2100m v&i 8 1an xe chay, cau cho phép 100.000 luot xe lwu thong mdi ngay.

Hinh 3.4: Cau gian
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PON VI KHAO SAT

A 4

PON VI THAM TRA

CHU PAU TU

PON VI GIAM SAT

PON VI THIET KE

PON VI THI CONG

CONG TRINH CAU

KET CAU KHAC

A. PUONG PAU CAU

B. HE THONG CHIEU SANG
C. TRANG TRIi

D. HE THONG AN TOAN
GIAO THONG

THONG TIN CHINH VE
CAY CAU
- PIA PIEM XAY DUNG
- CHIEU DAI CAU CHINH
-KHO CAU:
BE RONG XE CHAY
LE BO HANH
DAI AN TOAN GIUA
CAU
- DANG CAU
- LOAI CAU
- CAC TIEU CHUAN THIET
KE

KET CAU THUQNG TANG
A. DAM CHU:
- LOAI DAM CHU
- VATLIEU LAM DAM
CHU
-CHIEU DAI DAM CHU
- KHOANG CACH DAM
- CHIEU CAO DAM CHU
B. DAM NGANG:
- VAT LIEU DAM NGANG
- CHIEU CAO DAM
NGANG
C.KHE CO GIAN
D. GOI CAU
E. BAN MAT CAU
F. LAN CAN
G. NHIP CAU

Hinh 3.5: So dd ciu tric cau

KET CAU HA TANG
A. TRU:
- LOAI TRU
- VAT LIEU LAM TRU
- CHIEU CAO TRU
B. MONG — BE TRU:
- KICH THUGC BE
-VATLIEULAM BE
- LOAI COC
- SO LUONG COC
-DUONG KINH CcOC
- CHIEU SAU CHON COC
C. MO:
- LOAIMO
-VATLIEU LAM MO
- KICH THUGC MO
D. MONG — BE MO:
- KICH THUGC BE
-VATLIEU LAM BE
- LOAL COC
- SO LUONG COC
-DUGNG KICH cOC
- CHIEU SAU CHON COC
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3.5. Cac don vi tham gia vao cong trinh cau

- Don vi khdo sdt: La don vi nghién ctru va tim hiéu thi truong, moi trudng
xung quanh cau can xay dung dé thu thap thong tin, xtr 1y sd lidu, phan tich
va viét bao cdo vé viéc xay dung cau.

- Chii ddu tw: co quan hodc ca nhan c6 quyén lyc phap 1y quyét dinh dau tu
dbi véi cau.

- Don vi tham tra: 13 mot t chire tu van do chu dau tu thué dé 1am cong tac

tham tra thiét ké k¥ thuat hodc tham tra téng du toan va dy todn cong trinh,
don vi tw vin nay c6 thé 1a mot cong ty tu nhan hodc mot co quan quan 1y

nha nudc c6 du phap nhan thuc hién.

- Quan Iy dy dn: 1a don vi giam sat, chi dao, diéu phdi, to chtc, 1én ké hoach
ddi voi 4 giai doan cua vong doi du an trong khi thuc hién du an (giai doan
hinh thanh, giai doan phat trién, giai doan truéng thanh va giai doan két
thic). Muc dich cua né 1a tir goc d6 quan 1y va t6 chirc, ap dung cac bién
phap nham dam bao thuc hién tot myc tiéu du 4n nhu muc tiéu vé gia thanh,
muyc ti€u thoi gian, muc tiéu chét lugng.

- Don vi thiét ké: 1a don vi c6 nhiém vu thiét ké ra cong trinh.

- Don vi thi ¢éng: 1a don vi truc tiép xay dung cong trinh( Pua cong trinh trén

ban v& thanh cong trinh thyc té ¢ ngoai cong truong).

- Pon vi giam sat: la don vi ¢6 cac nhiém vu chinh sau:

= Nghiém thu xac nhan khi cong trinh d4 thi cong bao dam dung thiét ké,
theo quy chuin, tiéu chuin xay dyng va bao dam chét lugng va tién do
hay chua;

= Yéu cdu nha thau thi cong xay dung thyc hién theo ding nhitng diéu
khoan trén hop dong;

= Tu chdi nghiém thu khi cong trinh khong dat yéu cau chit lugng

= Pé xuat voi Chu dau tu xay dung cong trinh nhitng bat hop 1y vé thiét ké
dé kip thoi stra doi.
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3.6. Két cau cua cau

Cau duoc hinh thanh boi 2 két cdu chinh: Két cau thuoc ting va két cAu ha
tang. Két cAu thuong ting duogc tinh tir gbi cau trd 1én, két cau ha tang dugc tinh tix
dudi gbi cau tré xuéng dudi.

Két cAu thuong ting bao gdm: Nhip cau, Dam chu, DAm ngang, Khe co gidn,
Gbi cau, Ban mit cau, Lan can.

Két ciu ha téng bao gém: Try, Bé Tru, Md, Bé Md.

Két ciu khac bao gdm: Puong dau cau, Hé thdng chiéu sang, Trang tri, Hé
thdng an toan giao thong.

Ngoai ra, cau con c6 mot sd thong tin chinh: Dia diém xay dung, chiéu dai
cau chinh, kho cau, dang cau, loai cau, tiéu chuan thiét ké.

Céc thanh phan ciia két cAu thuong ting va két cdu ha ting duoc minh hoa
bang hinh anh cta cau Rach R6 [2] va cauRach Ling [3], st dung tap tin 3D Revit,
chay trén chuong trinh Autodesk Revit 2015, ban quyén thudc vé cong ty Hung
Nghiép.

3.7. Thong tin chinh vé ciu

- Pia diém xay dyng: noi xay dung cau, thudc thanh phd, quan huyén, phudng
x4 va c6 kinh d¢, vi do theo tiéu chuan quc té.
- Chiéu dai cau chinh: dugc tinh bang khoang cach gitta hai dudng dau cau.
- Khod cau bao gdm céac phan sau:
» L& bo hanh: khu vuc di chuyén danh cho nguoi di b trén cau.
= Daj an toan giita cAu (dai phan cach): khu vuc phan chia hai lan xe ¢
chiéu giao thong ngugc nhau.
= Bé rong lan xe chay: 1a khu vire di chuyén danh cho cac loai phuong
tién tham gia giao thong, ¢ thé c6 nhitu lan dudng danh cho ting
loai phuong tién. Bé rong lan xe chay dugc tinh tu 1& bo hanh cho dén
dai an toan giira cau.
- Dang cau: hinh dang va ciu tao ctia cau, VD: Cau diy ving, cau dam bé tong

cot thép, cau dam thép, cau go ...
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- Loai cau: ciu vugt song, vuot can...
- Tiéu chuan thiét ké: cac cAu hién hanh dang str dung Tiéu chuan thiét ké cau
22TCN 272-05 [5].
3.8. Két cau thirgng ting

3.8.1. Két cdu nhip

Nhip cau (hinh 3.6 [2]) 1 khoang cach tinh tir try dén try (hai tru lién nhau)
hodc tir mb dén tru 1ién né, hodc tir md dén md néu cau c6 mot nhip.

Mot cau c6 it nhat mot nhip.

Trén nhip cau gdm: dam chi, dim ngang (c6 thé c6 hodc khong), ban mat
cau, 16p phu bé tong nhua hoic 16p phu bé tong, lan can, 1& bd hanh, hé thdng chiéu

sang, hé thng thoat nuée.

T T s s e AL 1 ) * i T T T T

Hinh 3.6: Tong nhip cau trén mot cau
Theo hinh 3.6, cau c6 tong cong 3 nhip, trong d6 nhip 1 va nhip 3 duoc ndi

gitta mo va tru cau. Nhip con lai dugc ndi gilra tru va tru.
3.8.2. Dam chu
Dam 1a mdt bd phén két cau ma chirc nang chinh 1a truyén céc tai trong

xuong try, chu yéu qua chiu udn va chiu cat. N6i chung, thuat nglr nay st dung dé

chi cau kién duoc lam bang cac thép hinh can.
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Hinh 3.7: Dam chu trén mot nhip cau
Dam chua (hinh 3.7 [2]) 1a két cau chiu tai trong chinh trong cdu. Thudng
duoce chu tao béng thép, bétong, bétong cot thép ...
DAm cha ¢6 nhiéu loai nhu: DAm hop, dam chit T, dam super-T, dam chix I
(hinh 3.8 [2] va hinh 3.9 [2])...

Hinh 3.8: Mat cat doc dam chit I dy tng luc

Hinh 3.9: Mit cit ngang dam chit I du tng luc
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3.8.3. Dim ngang

Dam ngang (hinh 3.10 [2]) 1a két cAu c6 tac dung lién két cac dam chu, gidp

cho két cau cau lam vi¢c khong gian tot hon.

Hinh 3.10: Dam ngang trén mot nhip ciu
Dam ngang c6 thé co hodc khong c6 (hinh 3.11 [2]), tiy theo ciu trac cau.
Dam ngang 0 cau tao gidng vi dim chi. Bén dudi dim ngang la da ké dim ngang
(hinh 3.12 [2]).

Hinh 3.11: Dam cha trén cdu mdt nhip Rach Ling, khong c6 dim ngang



29

DPa ké dam ngang

Hinh 3.12: P4 ké dim ngang
3.8.4. Khe co gidn
Khe co gidn (hinh 3.13 [2] va hinh 3.14 [2]) |2 bd phan ndm & dau két cdu
nhip nhim dam bao cho két cau nhip co gian dé& dang vi nhiét ma van dam bao do
ém thuan cho xe chay. Khe co giin thuong duoc lam bang thép thiét ké dic biét dé
vira dam bao luc bi co hep, luc bi gidn rong theo nhié¢t dd moi1 truong va bao ddm

cho phuong tién khi di qua khong bi nay, xoc.

| Khe co gian .

Hinh 3.13: Khe co gidn trén cau
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| —
Hinh 3.14: Chi tiét mot khe co gidn

3.8.5. Géi ciu

Goi cau (hinh 3.15 [2] va hinh 3.16 [2]) 13 b phén trung gian nim giita két
cAu nhip va md tru ciu, dung dé ké dAm chu. Goi cau co tac dung nhu tam dém chiu
tai trong va giam luc cit ngang cua két cAu nhip truyén xudng md tru. Pong thoi gbi
cau giup cho két cau lam viéc theo mo hinh tinh toan, gitp két ciu nhip dich
chuyén, co gidn it ma bi can tré. Goi co thé cirng (thép, gbi chau) hodc dan hoi (gdi

cao su, cao su ban thép).

Hinh 3.15: Géi cau
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N
A

I4
A

h 3.16: Goi cau & mot goc nhin khac

in

H

it cau

>

3.8.6. B

an ma
Ban mit cau (hinh 3.17 [2]) 1a két cAu c6 hodc khong co 16p 4o dudng, truc

tiép chiu tai trong ctia banh xe. Co chlrc ning tao bé mit giao thong va két ndi cac

dam v41 nhau.

Ban mét cau

cau

Hinh 3.17: Ban mat



32

3.8.7. Lan can

Lan can (hinh 3.18 [2]) 14 phan bién ngoai ciing clia mat cau. Lan can c6 tac
dung ngin khong cho nguoi ciing nhu phuong tién giao thong bi ving ra khoi cau
va tao cam giac an toan cho nguoi di trén cau ciing nhu tao my quan cho cau.

Déi v4i nhitng cdu ma c6 phan danh cho ngudi di bd cao hon mit ciu thi lan
can thiét ké chi danh bao vé ngudi di bd va tao cam giac an toan,con dodi véi
phuong tién giao théng (nhu 6t0) thi lan can khong cé tac dung nhiéu trong viéc bao
dam cho phuong tién giao thong khong bi ving ra khoi cau khi ¢ su ¢ tai nan, ma
chinh chiéu cao ciia phan lan danh cho ngudi di bd méi 1a yéu té quan trong ngin
dd phuong tién khong bi ving ra khoi cau, con loai cau khong c6 phan danh cho

ngudi di bo thi lan can ¢6 tac dung ngian phuong tién giao thong roi ra khoi cau.

Hinh 3.18: Lan can

3.9. Két cAu ha ting
3.9.1. Mdng

Méng l1a két cAu bén dudi cing ciia mot ciu, lam bang bétdng cbt thép. C6
tac dung truyén tai trong tlr trén cong trinh xuéng nén dat sao cho toan bd két cau
dung virng trén dat ma khong bi pha hoai do nén dat bi virgt qua stc chiu tai.
3.9.2. Coc

Coc (hinh 3.19 [2] va 3.20 [2]) 1 mét kiéu méng sdu twong d6i manh duoc

chén toan bd hay mot phan trong dit, duoc thi cong bang dong, khoan, khoan xoan,
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x06i thity Iyc, hay cac phuong phap khac va no c6 dugc kha ning chiu tai tir dat

xung quanh va tir ting dat hay da dudi mii coc.

Hinh 3.19: Coc trén cu

Hinh 3.20: Mot ciy coc trén cau
3.9.3. Mé - Bé mé

M& (hinh 3.21 [2]) 1a két cau dung dé d& dau hodc cudi nhip cau va lam bé
d& ngang cho vat liéu dap dudng bd ndm ké ngay sat cau. N6 tiép nhan mot phan tai
trong cta két cau nhip truyén xudng va chiu tac dung cia dit dip sau md (dudng
dau cau). Cau triic cua md cau bang bé tong cbt thép va bao ngoai bang da hoc, da

tang gan két bang xi mang mac cao.
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Hinh 3.21: M6
Bé mé (hinh 3.22 [2]) 1a két cu co tac dung truyén tai trong tir trén xudng
mong, ngoai ra né con cé tac dung chéng dat dap dau cau truot tir trong bd ra ngoai

song.

Hinh 3.22: Mit cit ngang M4 - Bé Md
3.94. Tru - Bé tru
Tru (hinh 3.23 [2]) la két cau giira hai md cau dé cho két cdu nhip twa lén goi
14 try cau. Do nhiéu yéu cau vé kinh té ki thuat chiéu dai két cAu nhip khong thé qua
dai. Pé vuot dugc khoang cach 16m yéu cau phai co coc chong dd trung gian do la
tru cau. Try cau truyén tai tir két cau nhip xudng mong cong trinh. Dbi vai loai cau
day ving hodc cau treo thi tru cdu thudong duoc lam cao han hon ban mit cau, dé

treo, neo day cap chiu luc, goi 1a tru thap.
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Bé try (hinh 3.23 [2]) 12 mot bo phan cua try cd nhiém vu truyén tai trong

xuong cho coc.

Hinh 3.23: Tru cau
Tru cdu rt quan trong trong tong thé cua cong trinh cau vi vdy khi thiét ké
try can chi ¥ dén nhiéu yéu t6 khong nhirng phai chiu dugc luc truyén tir két cau
nhip bén trén xudng ma con cac yéu to khac tac dung vao tru: lyc day ngang cia
dat, su va dap cua cac phuong tién giao thong: tau thuyén vao tru cau (cﬁu vuot
song), xe cd (cﬁu can); ngoai ra tru cAu qua sdng con phai chiu cac yéu td thuy luc
nhu luc day noi, lyc do dong chay tac dong. Nhirng yéu t& dn mon ciing tic dong

manh dén tru cau, nhu han ri.

Hinh 3.24: Mt cat ngang Tru - Bé try
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3.10. Két cAu Khac

- Puong dau cau: 1a duong din tir nhip cau cho t§i dudng binh thuong.

- Hé thdng chiéu sang: dén duong, dén trén lan can cau.

- Trang tri: bon hoa, cot dién ...

- Hé thong an toan giao thong: Bién bdo giao thong, vach son, dén tin hiéu

giao thong...
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CHUONG 4: XAY DUNG UNG DUNG
4.1. Gi6i thiéu

Thanh phd H6 Chi Minh 1a mot trong nhitng thanh phd 16n nhat nuédce ta, voi
s6 Iwong cu 16n nho rat nhiéu, khién cho viée quan 1y cang kho khin, cing véi viée
Iwu trit tu liéu vi tri hinh anh ciu, ban v& va cac ban phat thao ngay cang nhiéu d&
gay thét lac.

Chuong trinh quan 1y cau tai TP. HO6 Chi Minh duoc xay dung nhim muc
dich hd tro viéc quan 1y cac cau tai thanh phd mot cach dé dang, twong minh va dé
stt dung. Bén canh d6, viéc (rng dung GIS phuc vu cong tic quan Iy gidp hién thi
hinh anh duoc 16 rang va tdi uu.

Ngoai ra, dé dé Iuu trir thong tin ngit nghia va khong gian cta cau duoc tdi
vu nhét, chuong trinh ciing st dung hé quan tri co s¢ dit liéu Oracle luu trit s6
luong 16m dir liéu. Cung v6i thu vién hd trg hién thi hinh anh tin tién va 16n nhat
hién nay ThreeJS, nguoi dung s& dé dang hinh dung duoc hinh dang cau thong qua
viéc hién thi 3D mé phong ciu thyc té rd nhat. Cac thao tac phong to, thu nho, dich
chuyén, xoay ciu chi co trong cac phin mém hd tro nhu AutoCad, Revit... nay
cling dugc sir dung trong chuong trinh.

4.2. Cong cu, phan mém hd trg trong wng dung

- Ngo6n ngir 1ap trinh: PHP 5.4 [22], Cake PHP 2.3 [21]

- Phan mém hd tro 1ap trinh: XAMPP 1.8.1, Apache 2.4.3, Netbeans IDE

- HE quan tri co s¢ dit li¢u: Oracle 11g

- Phan mém hd trg xem va v& ciu: AutoCad 2015 [19, 20, 25], Revit 2015

- Thu vién HTML, CSS, Javascript: Bootstrap 3, ThreelS, Jquery, Google
Map API.

- Phan mém hd tro: Power Designer 16
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4.3. Cac chirc nang chinh cua &rng dung
4.3.1. Menu trén, menu trai

- HJ tro nguoi dung biét dugc tén chwong trinh, théng tin ca nhan sau khi
dang nhap.

- Gilp nguoi dung quay vé trang chu va lién két cac muc 16n nhanh chong.
4.3.2. Danh sdch ciu

- Hién thi danh sach cac cAu, mot sb thong tin chinh cua chung dugc luu trir
trong hé quan tri co s¢ dir liéu.

- Tai day, ngudi dung cé thé di dén cac trang Thém, Stra, Hién thi ban do va
chi tiét cau.

- Céc cau da bi x6a s& khong hién thi trén man hinh nay.

4.3.3. Thém ciu

- Thém ciu méi vao hé quan tri co s& dit li¢u voi cac thong tin can ban. bé
hién thi 3D cho cau, nguoi dung phai dinh kem thém tap tin toa dg, tap tin
nay phai dugc dinh dang theo chuan chuong trinh dé ra.

- Trong trudng hop thém mdi cau thanh cong s& xuat thong béo thanh cong,
nguoc lai s& hién thi thong bao 16i.

4.3.4. Chinh sira cdu

- HO tro ngudi dung chinh stra cac thong tin chinh cta cau nhu: Tén, Kinh do,
Vi d6, Thanh phd, Quan, Phudng, Ghi cha va cac don vi xdy dung cau.

- Bén canh d6 nhitng thong tin chung cta cau sau khi duoc tao méi ciing duoc
hd trg chinh stra: Loai cau, Dang cAu, Tiéu chuan thiét ké, Chiéu dai, Chiéu
rong ....

- Thong tin vé toa do, hinh anh 3D cua cau s& khong dugc chinh stra.

4.3.5. Xoa cau

- Ngudi dung 6 thé x6a ciu tai man hinh Danh sach cau muc 5.3.2 .



39

- Céc cau da x0a s¢ khong hién thi trong cdc man hinh: Danh sach cau, Ban d6

cau, Thong ké cau...
4.3.6. Ban do cau

- Man hinh hd trg ngudi ding c6 cai nhin tong quat vé vi tri cta toan bd cau
trong chuong trinh thdng qua ban d6 cua Google, dua vao kinh do va vi do
clia tirng cau.

- Khi bam vao vi tri ctia tirng cau, mot sd thong tin chinh cua ciy ciu s& duge
hién thi: Tén ciu, M3 cau, Pia chi, Kinh d¢, Vi d6 va duong dan hién thi 3D.

- Néu bam vao dudng din hién thi 3D s& di chuyén dén man hinh hién thi 3D
cta cau duoc chon.

- Cau di bj x6a s& khong hién thi 1én ban dd.
4.3.7. Hién thi 3D

- Man hinh hién thi cau duéi dang 3D, gitip nguoi dung c6 cai nhin tong thé vé
toan bo cau.

- Man hinh rng dung GIS 3D va thu vién hinh anh ThreelS [23, 24] cung v&i
HTMLS5 gitp hién thi cAu rd nét, muot ma. Ngudi dung co thé xoay, phong
to, thu nho, dich chuyén bét ¢t noi dau.

- Viéc str dung hé quan tri co s& dit liéu Oracle dé lwu trix dir liéu 16n, tdi wu
trong viéc truy xuat dit liéu, két hop véi cac cong nghé k¥ thuat tién tién da
gitip chuong trinh hién thi cAu nhanh va r3. Tong s6 Node trung binh cho 1
cau c6 thé 1én dén vai nghin.

4.3.8. Chi tiét ciu

- Hién thi thong tin chi tiét ctia cau.

- HO tro ngudi dung biét duge toan bd thong tin chinh: Tén, kinh do, vi do,
thanh phd, quan, phudng, cac don vi lién quan ...

- HOb tro ngudi dung biét duoc toan bd thong tin chung: Loai cau, dang cau,

chiu dai, chiéu cao....



40

4.3.9. Thong ké ciu

- Nham hd trg nguoi ding thong ké cic cau theo nhiéu tiéu chi: Tén, Thanh
Phé, Quan, Phuong, Loai Cau, Dang Cau, Nam Xay Dung, Chiéu Dai, Chiéu
Rong.
- Néu khong c6 cau nao phi hop véi tiéu chi thong ké, man hinh s& thong béo
cho nguoi dung biét.
- CA&c cau di bj x6a s& khong hién thi.
4.4. Thiét ké dir liéu.

4.4.1. M6 hinh ERD

DON_VI_THAN_TRA DON_VITHET_KE DON_VL_THLCONG DON_VI_GIAM_SAT LOAI_DAN_CHU DAM_CHU DAN_NGANG LOALHO
D DON VI THAM TRA  <pi> | (IDDON VI THET KE D DON VI THI CONG 'D_DON Vi GIAM SAT D_LOAI DA CHU  <p> muocs D DAN CHU  <pb D DA NGANG s> | |DLOAINO <pb
TEN AEN TEN TEN TEN CHEU_DAI CHEU_CAO TEN
DIA_CHI DIA_CHI DIA_CHI DIA_CHI co CHEU_CAO ——O< CHEU_RONG T
50_DEEN_THOAI SO_DEN_THOAI SO DEN THOA! SO_DEN_THOAI CHEU_RONG CHEU_DAI THuoc
T L -+ DON_VI_KHAQ_SAT 1 (y‘é’ L o
NODE
o & D DON VI KHAO SAT  <pb T >
b co CHEU_RONG
o X
Y THUOC o CHEY. Dol
. SO_DEN_THOA! 0| ey okd
D_NODE <p> +
i KET_CAU_NHP I co { oA
T D KET CAU NHP. o co K
. © KY_HEU . |
DDA GAC <pb CHEU_DAI ] J 0 BE_1O
MO_TA CU_LY_GUA_GOLCAU =G D BE 110 0=
DDAGAC b O KHOANG_CACH_GUA_CAC_DAN_CHU CHEU_CAO
KHOANG CACH GUA CAC DAM NGANG >} HEU_RON
[ w0 [ e
|D THANH PHO = 50_LUONG_COC
DUONG TEN CAY_CAU DUONG_KIH_COC
DDUONG s> D CAY cau < CHE, SAU CHON COC
WO_TA A 20 O MA_CAU 0 i
D_DUONG _ <pi> TEN \
= CHU_DAU_TU o] KIH_00 } %
1 LOD_CAY_CAU_BE_WAT DCHDAUT | co  |VLDO .
co. ———C0=<< GHI_CHU H—
DIA_CHI NGAY_TAQ o LOALCOC
LoD SO_DEEN_THOAI NGAY_CAP_NHAT D TOAICOORE
i @ VON DA TY DA XOA t T
MO_TA - LOD_CAY_CAU_DUONG D_CAY_CAU <>
D_LOD <pi> | \_ co c0.
—— [ =o— I £ ©
}
THONG_TIN_CHUNG_CAY_CAU BE_TRU
0 =
CHEU_DAI Lo DT =
CHEU_RONG Co—H D.DANG CAU =i CHEU_CAO
DUNG_CHUNG_DUONG_SAT TN CHEU_RONG
KHE_CO_GIAN X
ANH_HUONG_LU_LUT CHEU_DAI
ANH_HUONG_THUY_TREU P 3 D KHE CO GIAN  <pi> 50_LUONG_COC
NAN_XAY_DUNG T €0 LOALCAU :0[1::’0_“1 DUONG_KINH_COC
NAW_KHALTHAC —— I CHEU_SAU_CHON_COC
TONG_SO_NAN_SU_DUNG D LOAI CAU{, b GOLCAY —
TALTRONG_TOLUU i DGOICAU <o
TALTRONG_TOL DA THUOC SO THU TU
TONG_LAN_XE_CHAY
BE_RONG_LAN_XE_CHAY TEU_CHUAN_THET_KE THUOC THUOC LOALTRU
BE_RONG_LE_BO_HANH DD TEU CHUAN THET KE  <pi» LOAL KHE_CO_GIAN | R Sl
KHOANG_THONG_THUYEN D LOAI KHE CO GIAN  <pi> KE T
1UC_NUOC_THAP_NHAT Bo—————— TEN D KEU
11UC_NUOC_TRUNG_BINH - =
MUC_NUOC_CAO_NHAT

Hinh 4.1: M6 hinh ERD

4.4.2. M6 ti cdc thwe thé trong mé hinh ERD

Céc thuc thé nglr nghia dugc md ta bang cac bang mau vang, con céc thuc

thé khong gian dugc mo ta bang cac bang mau d6 (hinh 4.1).
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4.4.2.1. Thwe thé CAU

Thuyc thé niy mo ta thong tin vé cau. Gom cac thudc tinh:

ID_CAY_CAU (ID cau): Pay la thudc tinh khoa dé phan biét cac cau voi
nhau.

MA_CAU (M3 Cau): Mi cau, mdi cau c6 mot ma khac nhau.

TEN (Tén ciu): Tén cia cau.

KINH_DO (Kinh d6): Kinh d6 ctia cau.

VI DO (Vi dd): Vido cta cau.

GHI_CHU (Ghi chu): Cho biét cac ghi cha vé cau.

NGAY_TAO (Ngay tao): Cho biét ngay tao ra dit liéu cau.
NGAY_CAP_NHAT (Ngay cap nhat): Cho biét ngay cip nhat dit liéu gin
nhét.

DA_XOA (Pi x6a): Cho biét cau nay di bj xoa hay chua.

4.4.2.2. Thue thé THONG TIN CHUNG CAU

Thyc thé nay mé ta cac thong tin chung ctia cau. Bao gom céc thudc tinh:

CHIEU_DAI (Chiéu dai): Cho biét chiéu dai cta cau.

CHIEU_RONG (Chiéu rong): Cho biét chiéu rong cua cau.
DUNG_CHUNG_DUONG_SAT (Dung chung dudng sit): Cho biét cau c6
dung chung v&i dudng sit hay khong.

ANH_HUONG_LU_LUT (Anh huéng lii lut): Cho biét cau c6 bi anh huéng
bdi 11 lut hay khong.

ANH_HUONG_THUY_TRIEU (Anh hudng thiy triéu): Cho biét cau co bi
anh huong boi thily triéu hay khong.

NAM_XAY_ DUNG (Nim xay dung): Cho biét nam bat diu xay dung cau.
NAM_KHAI_THAC (Nam khai thac): Cho biét nim bét ddu khai thac cau.
TONG_SO_NAM_SU DUNG (Tong s6 nim s dung): Cho biét tong so
nam cau duoc st dung.

TAI_TRONG_TOI_UU (Tai trong toi wu): Cho biét tai trong t6i wu ciia cau.
TAl_TRONG_TOI_DA (Tai trong toi da): Cho biét tai trong ti da ctia cau
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- TONG_LAN_XE_CHAY (Tong lan xe chay): Cho biét tong sd lan xe chay
trén cau.
- BE_RONG_LAN_XE_CHAY (Bé rong lan xe chay): Cho biét bé rong mdi
lan xe chay trén cau.
- BE_RONG_LE_BO_HANH (B¢ rong 1& b hanh): Cho biét bé rong cia 1é
b6 hanh trén cau.
- MUC_NUOC_THAP_NHAT (Muc nudc thap nhét): Cho biét muc nude
thip nhét cua séng, sudi, bién bén dudi.
- MUC_NUOC_TRUNG_BINH (Myc nudc trung binh): Cho biét myc nudc
trung binh cta song, sudi, bién bén dudi.
- MUC_NUOC_CAO_NHAT (Muc nuéc cao nhat): Cho biét muc nudc cao
nhét cta song, subi, bién bén dudi.
4.4.2.3. Thwe thé DANG CAU
Thyc thé ndy mé ta thong tin cdc dang cdu. Bao gdm cac thudc tinh:
- ID_ DANG_CAU (ID dang cau): Pay la thudc tinh khéa dé phan biét cac
dang cau v6i nhau.

- TEN (Tén dang ciu): Tén goi cua dang cau

4.4.2.4. Thue thé LOAI CAU
Thyc thé ndy mé ta thong tin cac loai cau. Bao gdm céc thudc tinh:
- ID_LOAI_ CAU (ID loai cau): Pay la thudc tinh khoa dé phan biét cac loai
cau voi nhau.
- TEN (Tén dang ciu): Tén goi cua loai cau.
4.4.2.5. Thwe thé TIEU CHUAN THIET KE
Thuyec thé niy mo ta thong tin cac tiéu chudn thiét ké. Bao gdm céc thudc tinh:
- ID_TIEU_CHUAN_THIET_KE (ID tiéu chuan thiét ké): Pay 1a thudc tinh
khoa dé phan biét cac tiéu chuan thiét ké v&i nhau.

- TEN (Tén tiéu chuan thiét ké): Tén goi cua tiéu chuan thiét ké.
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4.4.2.6. Thwe thé THANH PHO
Thyc thé ndy mé ta thong tin cac thanh phd. Bao gdm céc thudc tinh:
- ID_THANH_PHO (ID thanh phd): Pay la thudc tinh khoa dé phan biét cac
thanh phd véi nhau.
TEN (Tén thanh phd): Tén goi ctia thanh phd.

4.4.2.7. Thwe thé QUAN
Thyc thé nay mé ta thong tin cac quan thudc thanh phd. Bao gdm cac thudc tinh:
- ID_QUAN (ID quan): Pay la thudc tinh khoa dé phan biét cac quin véi
nhau.

- TEN (Tén quan): Tén goi cua quan.

4.4.2.8. Thue thé PHUONG
Thyc thé ndy mé ta thong tin cic phudng thudc quan trong mot thanh phd. Bao gom
cac thuoc tinh:
- ID_PHUONG (ID phudng): Pay 1a thudc tinh khoa dé phan biét cac phudng
v&i nhau.
- TEN (Tén phuong): Tén goi cua phuong.
4.4.2.9. Thwe thé CHU PAU TU
Thyc thé nay mé ta thong tin cht dau tu cta cau. Bao gdm cac thudc tinh:
- ID_CHU DAU TU (ID chu dau tr): Pay 1a thudc tinh khoa dé phan biét cac
chu dau tu véi nhau.
- TEN (Tén chu ddu tw): Tén goi cua chu dau tu.
- DIA CHI (Pia chi): Cho biét dia chi ctia chu dau tu.
- SO _DIEN_THOAI (S dién thoai): S6 dién thoai ctia chu dau tu.
- VON_DAU_TU (Vén dau tu): S6 von duoc dau tu vao cau.
4.4.2.10. Thue thé PON VI KHAO SAT
Thyc thé nay mé ta thong tin don vi khao sat ctia cau. Bao gdm céc thudc tinh:
- ID_DON_VI KHAO_ SAT (ID don vi khao sat): Pay la thudc tinh khoa dé

phan biét cac don vi khao sat voi nhau.
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TEN (Tén don vi khéo sat): Tén goi cia don vi khéo sat.

- DIA_CHI (Pia chi): Cho biét dia chi ctia don vi.

SO DIEN THOAI (Sé dién thoai): S6 dién thoai ctia cha don vi.

4.4.2.11. Thwe thé PON VI THAM TRA

Thuyec thé ndy mo ta thong tin don vi tham tra ciia cau. Bao gom céc thudc tinh:

ID DON VI THAM TRA (ID don vi thim tra): Day 1a thudc tinh khoa dé
phan biét cac don vi tham tra voi nhau.

TEN (Tén don vi thim tra): Tén goi cta don vi thim tra.

DIA CHI (Pia chi): Cho biét dia chi ctia don vi.

SO DIEN THOAI (Sé dién thoai): S6 dién thoai cua chu don vi.

4.4.2.12. Thue thé DON VI THIET KE

Thuyc thé niy mo ta thong tin don vi thiét ké ctia cau. Bao gdm céc thudc tinh:

ID_ DON_VI THIET KE (ID don vi thiét ké): Pay la thudc tinh khoa dé
phan biét cac don vi thiét ké voi nhau.

TEN (Tén don vi thiét ké): Tén goi ctia don vi thiét ké.

DIA CHI (Pia chi): Cho biét dia chi ctia don vi.

SO DIEN THOAI (Sé dién thoai): S6 dién thoai ctia cha don vi.

4.4.2.13. Thue thé PON VI THI CONG

Thyc thé ndy mé ta thong tin don vi thi cdng cua cau. Bao gdm cac thudc tinh:

ID DON VI THI CONG (ID don vi thi cong): Pay 1a thudc tinh khoa dé
phan biét cac don vi thi cong vdi nhau.

TEN (Tén don vi thi cdng): Tén goi cua don vi thi cbng.

DIA_CHI (Pia chi): Cho biét dia chi ctia don vi.

SO DIEN THOAI (Sé dién thoai): S6 dién thoai ctia cha don vi.

4.4.2.14. Thuwe thé PON VI GIAM SAT

Thyc thé nay mé ta thong tin don vi gidm sat ctia ciu. Bao gdm cac thudc tinh:

ID DON VI _GIAM_SAT (ID don vi giam sat): Pay 1a thudc tinh khoa dé

phéan biét cac don vi gidm sat voi nhau.
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- TEN (Tén don vi giam sat): Tén goi ciia don vi gidm sat.
- DIA_CHI (Pia chi): Cho biét dia chi ctia don vi.
- SO DIEN THOAI (Sé dién thoai): S6 dién thoai ctia cha don vi.

4.4.2.15. Thue thé KET CAU NHIP
Thuyc thé ndy mo ta thong tin cAc két cAu nhip ctia cau. Bao gdm cac thudc tinh:
- ID_KET_CAU_NHIP (ID két cau nhip): Pay la thudc tinh khoa dé phan biét
cac két cAu nhip ciu voi nhau.
- KY_HIEU (Ky hiéu): Cho biét ky hiéu két ciu nhip.
- CU_LY_GIUA _GOI_CAU (Cu ly giita cac gdi cau): Cho biét cy ly giira cac
gbi cau v6i nhau.
- KHOANG_CACH_GIUA_CAC_DAM_CHU (Khoang cach giita cac dam
chu): Cho biét khoang cach giita cac dim chi véi nhau.

- CHIEU_DAI (chiéu dai): Cho biét chiéu dai cua nhip cau.

4.4.2.16. Thuwe thé LOAI DAM CHU
Thyc thé nay mé ta thong tin cac loai dAm chu cta ciu. Bao gdm céc thudc tinh:
- ID_LOAI DAM_CHU (ID loai dam chu): Pay 1a thudc tinh khoa dé phan
biét cac loai dam chi v&i nhau.

- TEN (Tén loai dam chu): Tén goi cta loai dam chu.

4.4.2.17. Thwe thé DAM CHU
Thuc thé ndy mé ta thong tin cac dam chi ctia cdu. Bao gdm cac thudc tinh:
- ID_DAM _CHU (ID dam chu): Pay 1a thudc tinh khéa dé phan biét cac dam
chu véi nhau.
- CHIEU DAI (Chiéu dai): Cho biét chiéu dai ctia dam chi.
- CHIEU _RONG (Chiéu rong): Cho biét chiéu rong ctia dam chu.
- CHIEU CAO (Chiéu cao): Cho biét chiéu cao ciia dam chu.

4.4.2.18. Thue thé DAM NGANG

Thyc thé nay mo ta thong tin cdc dam ngang cta cau. Bao gdm céc thudc tinh:
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- ID_DAM_NGANG (ID dam ngang): Pay 1a thudc tinh khoa dé phan biét cac
dam ngang véi nhau.

- CHIEU_DAI (Chiéu dai): Cho biét chiéu dai cia dam ngang.

- CHIEU RONG (Chiéu rong): Cho biét chiéu rong cuia dam ngang.

- CHIEU _CAO (Chiéu cao): Cho biét chiéu cao ciia dim ngang.

4.4.2.19. Thue thé LOAI MO
Thuyec thé ndy mo ta thong tin cic loai mb ciia cau. Bao gom céc thudc tinh:
- ID_LOAI_MO (ID loai md): Pay 1a thudc tinh khoa dé phéan biét cac loai mb
v&i nhau.
- TEN (Tén loai dim chu): Cho biét tén cta loai md.
4.4.2.20. Thwe thé MO
Thyc thé nay mé ta thong tin cdc md ctia ciu. Bao gdm céc thudc tinh:
- ID_MO (ID mé): Pay la thudc tinh khoa dé phan biét cic md v6i nhau.
- CHIEU_DAI (Chiéu dai): Cho biét chiéu dai ctia mé.
- CHIEU RONG (Chiéu rong): Cho biét chiéu rong cta mo.
- CHIEU _CAO (Chiéu cao): Cho biét chiéu cao ciia mé.

4.4.2.21. Thue thé BE MO
Thuyc thé ndy mo ta thong tin cic bé md clia ciu. Bao gom céc thudc tinh:
- ID_BE_MO (ID bé md): Pay la thudc tinh khoa dé phan biét cac bé md voi
nhau.
- CHIEU DAI (Chiéu dai): Cho biét chiéu dai ctia bé md.
- CHIEU RONG (Chiéu rong): Cho biét chiéu rong cua bé mé.
- CHIEU_CAO (Chiéu cao): Cho biét chiéu cao ctia bé mé.
- SO LUONG_COC (Sé lugng coc): Cho biét s6 lugng coc bén dudi bé md.
- DUONG KINH COC (Pudng kinh coc): Cho biét dudng kinh cta 1 ciy
coc.
- CHIEU SAU_CHON_COC (Chiéu sau chon coc): Cho biét chiéu sau chon

coc.
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4.4.2.22. Thuwe thé LOAI COC
Thuc thé nay mo ta thong tin cac loai coc cua cau. Bao gém cac thuoc tinh:
- ID_LOAI COC (ID loai coc): Pay la thudc tinh khoa dé phan biét cac loai
coc vo1 nhau.

- TEN (Tén loai coc): Cho biét tén cua loai coc.

4.4.2.23. Thuwe thé LOAI TRU
Thuc thé nay mo ta thong tin cac loai tru cua cau. Bao g@)m cac thudc tinh:
- ID_LOAI TRU (ID loai tru): Py 1a thudc tinh khoa dé phan biét cac loai
tru vo1 nhau.

- TEN (Tén loai tru): Cho biét tén cua loai tru.

4.4.2.24. Thue thé TRU
Thyc thé nay mé ta thong tin cac cdy tru ctia ciu. Bao gdm céc thudc tinh:
- ID_TRU (ID try): Pay 1a thudc tinh khoa dé phan biét cac try v6i nhau.
- CHIEU_DAI (Chiéu dai): Cho biét chiéu dai cua tru.
- CHIEU_RONG (Chiéu rong): Cho biét chiéu rong cua tru.
- CHIEU_CAO (Chiéu cao): Cho biét chiéu cao ciia tru.
- SO _THU_TU (S6 thtr ty): Cho biét s6 thir ty coa tru.

4.4.2.25. Thuwe thé BE TRU
Thuc thé nay mo ta thong tin cac bé tru ctia cau. Bao gém cac thudc tinh:
- ID_BE TRU (ID bé tru): Day la thudc tinh khoa dé phan biét cac bé tru véi
nhau.
- CHIEU DAI (Chiéu dai): Cho biét chiéu dai cta bé tru.
- CHIEU _RONG (Chiéu rong): Cho biét chiéu rong cua bé tru.
- CHIEU CAO (Chiéu cao): Cho biét chiéu cao cua bé tru.
- SO_LUONG_COC (Sé lwong coc): Cho biét s6 lugng coc bén dudi bé tru.
- DUONG KINH COC (Puodng kinh coc): Cho biét dudng kinh cia 1 ciy

coc.
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- CHIEU SAU_CHON_COC (Chiéu sau chon coc): Cho biét chiéu sau chon

coc.

4.4.2.26. Thue thé KIEU GOI CAU
Thyc thé nay mé ta thong tin cac kiéu gdi ciu ctia cau. Bao gom cac thudc tinh:
- ID_KIEU_GOI CAU (ID kiéu gdi cau): DPay la thudc tinh khéa dé phan biét
cac kiéu gdi cau vdi nhau.
- TEN (Tén kiéu gbi cau): Cho biét tén ctia kiéu gdi cau.
4.4.2.27. Thue thé GOI CAU
Thyc thé ndy mé ta thong tin cac gbi cau cua cdu. Bao gdbm cac thudc tinh:
- ID_GOI _CAU (ID gbi cau): Pay 1a thudc tinh khoa dé phan biét cac gbi cau
v&i nhau.

- SO _THU TU (Sé thir tir): Cho biét s6 thir tr gbi cau.

4.4.2.28. Thue thé LOAI KHE CO GIAN
Thyc thé nay mé ta thong tin cac loai khe co gidn cia ciu. Bao gdm cac thudc tinh:
- ID_LOAI_KHE CO GIAN (ID loai khe co gian): Pay 1a thudc tinh khoa
dé phan biét cac loai khe co gian vdi nhau.

- TEN (Tén loai khe co gidn): Cho biét tén cua loai khe co gidn.

4.4.2.29. Thue thé KHE CO GIAN
Thuyec thé ndy mo ta thong tin cac khe co gidn ctia cau. Bao gom céc thudc tinh:
- ID KHE CO _GIAN (ID khe co gidn): Pay la thudc tinh khoa dé phan biét
cac khe co gian voi nhau.
- SO THU TU (Sb thir tir): Cho biét sb thir tir khe co gidn.
- BI _LAP (Bi lap): Cho biét khe co gidn niy c6 bi lip hay khong.
4.4.2.30. Thuwe thé LOAI VAT LIEU
Thuc thé nay mo ta thong tin cic loai vat li¢u cua cau. Bao gém cac thudc tinh:
- ID_LOAI VAT LIEU (ID loai vat liéu): Day 1a thudc tinh khoa dé phan
biét cac loai vat liéu vdi nhau.

- TEN (Tén loai vat liéu): Cho biét tén cua loai vat lidu.
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4.4.2.31. Thuwe thé NODE
Thyc thé nay mé ta thong tin cac Node ciia cau. Bao gom cac thude tinh:
- ID_NODE (ID Node): Pay la thudc tinh khéa dé phan biét cac node voi
nhau.
- X (Toa do X): Cho biét toa d6 x ctia node.
- Y (Toa dd Y): Cho biét toa d6 y ctia node.
Z (Toa d6 Z): Cho biét toa d6 z ctia node.

4.4.2.32. Thuwe thé LOD

Thyc thé nay mé ta thong tin cac LOD ciia cau. Bao gom cac thudc tinh:
- ID_LOD (ID LOD): Pay la thudc tinh khoa dé phan biét cac LOD vé6i nhau.
- MO_TA (mb ta): M6 ta LOD.

4.4.2.33. Thuc thé BE MAT
Thyc thé ndy mé ta thong tin cac bé mit cua cdu. Bao gom cac thudc tinh:
- ID_BE_MAT (ID bé mit): Pay la thudc tinh khoa dé phan biét cic bé mit
v&1 nhau.
- MO _TA (m9 ta): Mo ta bé mit.
4.4.2.34. Thue thé PUONG
Thuyec thé ndy mo ta thong tin cac duong clia ciu. Bao gom cac thudc tinh:
- ID_DUONG (ID dudng): Pay 1a thudc tinh khoa dé phan biét cac dudng véi
nhau.
- MO TA (m6 td): Mo ta duong.
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4.4.5. M6 hinh vt Iy (Co sé dit li¢u)

Mo hinh dugc phat hoa bang phan mém Power Designer 16

Hinh 4.2: Co s¢ dir liéu

TIEU_CHUAN_THIET_KE LOAI_CAU DANG_CAU CHU_DAU_TU DON_VI_THAM_TRA DON_VI_THIET_KE NODE DA_GIAC_NOL]|
ID TIEU CHUAN THIET KE | (1D LOAI CAU 1D DANG CAU 1D CHU DAU TU 1D DON VI THAM TRA 1D DON VI THIET KE 1D NODE ™ 1D DA GIAC
TEN TEN TEN TEN TEN TEN X ID_NODE
NGAY_TAD DIA_CHI CIA_CHI DIA_GHI ¥ e
NGAY_CAP_NHAI | 50_DIEN_THOAI S0_DIEN_THOAI SO DIEN THOAI z *
DA_XOA VON_DAU TU ] L
3 DA_GIAC
THONG_TIN_CHUNG_CAY_CAU 5 ID_DA GIAC|
1D CAY CAU — DUSHG_NCD MO_TA
|C_TIEU_CHUAN_THIET_KE ID_DUCNG
ID_LOAI_CAU FHUCNG DON_VI_GIAM_SAT DON_VI_THI_CONG 1D NODE ]
ID_DANG_CAU ID_PHUCNG ID_DON VI GIAM SAT ID_DON Vi THI CON
CHIEU_DAI ID_QUAN TEN TEN
GHIELL FE TEN DIA_CHI DIA_CHI LOD_CAY_CAL_DA_GIAC
DUNG_CHUNG EES S0_DIEN_THOAI SO DIEN THOAI 1D CAY CAU
ANH_HUONG_LU_LUT i DO
ANH_HUCNG_THUY_TRIEU
NAM_X&Y_DUNG QUAN DON_VI_KHAQ_SAT 10 DA GIAC
NAM_KHAI_THAC D QUAN ID DOM Wl KHAOQ SAT
TONG_S0_NAM_SU_DUNG D THANH PHO TEN
TAI_TRONG_TO|_UU = - DIA_CHI ™
s 50 o il pieo |
BE_RONG_LAN_XE_CHAY k WO_TA LOD_CAY_CAL_DUONG
BE_RONG_LE_EO_HANH THANH_FHD i 1D CACER
KHOANG_THONG THUYEN R - DLLog
MUC_NUOC_THAP_NHAT e L -
MUC_NUOC_TRUNG_BINH
MUC_NUOGC_CAO_NHAT CAY_CAU
1D CAY CAU
|0_DON_VI_KHAO_SAT DAM_CHU LOAL DAMIGHY
LOAI_KHE_CO_GIAN 1D DON VI THAN TRA DA s 1D _LOAI DAM CHU
ID_LOAI KHE CO GIAN ID_CHU_DAU_TU 1D _CAY CAU L=
TEN ID_DON_VI_THI_GONG | 1 ID_LOAL VAT _LIEU
- _LOAI_WAT |
ID_PHUSNG ID_LOAI_DAM_CHU
|C_DON_VI_GIAM_SAT |D_KET_CAL_NHIP
KHE_CT_GIAN %ﬁt_V'_TH'E_KE GHIEU_DAI DAM_NGANG
ID_KHE CO GIAN = ot CHIEU_CAD
o TEN = 1D _DAM NGANG
ID_GAY_CAU KINH_ DO GHIFIRE |D_KET_CAL_NHIP
ID_LOAI_KHE_CO_GIAN il D CAY CAU
ID_LOAI_VAT_LIEU | il - |D_LOAL VAT LIEU
ID_TRU =
50 THU TU pe| NGAY_TAO CHIEU_CAD
Bl LeP p| MGAY_CAF_NHAT CHIEU_RONG
™| DA x0A CHIEU_DAI
[
MO
KIEU_GCI_CAU D Mo
ID KIEU GOI CAU ¥ KET_GAL HEIEAME ID_LOAI_MO n| LOALMO
=~ KET_GAU_NHIP 1D KET CAU WHIE 1D_LOAI_VAT_LIEU ID LOAI MO
i 1D KET GAU NHIE — ID_CAY_CAU TEN
ID_CAY_CAU CHIEU_RCNG
ke ChiEU A0
L CHIEU_DAI - &
= CU_LY_GIUA_GOI_CAU =t TErT
% s \-— KHOANG_CACH_GIUA_CAC_DAM_CHU =
_KET_CAU | KHOANG_CACH_GIUA_CAC_DAM_NGANG D BE WO
|D_KIEL_GOI_CAU e KET_CALLHS S |D_LOAI_COG
ID_CAY_CAU 1D KET CAU NHIP 1D_MO
ID_TRU 1o TRU 1D_LOAI_VAT_LIEU
S0_THU_TU v g LOAIVAT LIEU [—— CHIEU_CAD
s [ LOAI VAT LIEL] e ! G
TRU bt CHIEU_DAI
0 TRU S0_LUONG_COC
1D_CAY_CAU n DUONG_KINH_COC
ID_LOAI_ VAT LIEU [ BE_TRU CHIEU_SAU_CHON_COC
—_———— -
ID_LOAI_TRU 1D _BE TRU
LOAI_TRU S0_THU_TU ID_LOAI_COC TTT
ID LOAI TRU [ CHIE G ID_TRU =
TEN CHIEU_RONG 1D_LOAI_VAT_LIEU 1D LOAl COC
CHIEU_NGANG CHIEU CAD TEN
CHIEU_RONG
CHIEU_DAI
S0_LUCNG_COC
CUONG_KINH_COC
CHIEU_SAU_CHON_cog
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4.5. Chuyén d6i dinh dang AutoCad 2D sang 3D

Trong qua trinh khao sat va thu thap dit liéu cau tai Cong ty Hung Nghiép,
tac gia da duoc hd tro cac ban vé ctia 2 cau bang cac tap tin AutoCad. Nhung cic
tap tin ndy chi 1a ban v& 2D cua cau, vi vy khong dap ing dugc yéu cau bai toan.
Duya vao cac ban v€ 2D, cung véi cac thong s6 ctia ban vé: hinh dang, kich thudc, vi

tri... tac gid da ve lai cau dudi dinh dang AutoCad 3D.
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Hinh 4.3: Mt cit doc cau Phit My
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Hinh 4.4: Mit cat ngang cau Phu My
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SECTION ( )

Hinh 4.5: Mit cit ngang dim ciu, tru va coc cau Phit My
Tir cic ban v& AutoCad 2D cua cau Pha My, xay dung tai Quan 7, 1a mdt
trong nhitng cau 16n nhat Tp. H6 Chi Minh. Cac ban v& bao gdm: Mit cét doc (hinh
4.3), mit cit ngang (hinh 4.4), mit cit ngang dim cau, tru va coc cau (hinh 4.5), tac
gia da v& lai cau Phit My duéi dinh dang 3D (hinh 4.6).

Hinh 4.6: Ban v& cau Phu My 3D
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4.6. Chuyén dir liéu 3D tir AutoCad sang CSDL

Sau khi c6 ban v& 3D cua cau, dé hién thi cau dudi dinh dang 3D ta phai co
dir liéu khong gian. Mic du AutoCad c6 hd tro xuat ra tap tin toa do, nhung tap tin
toa do do rat don gian (hinh 4.7), khong dap ung duoc yéu cau bai toan dit ra nhu:

Khong biét duong va bé mat thudc két ciu, bd phan ndo cua cau; Khdng c6 LOD

1 LWPOLYLINE,5.46 1.50 0.09,-5.46 1.50 0.09,-5.46 1.40 0.09,5.46 1.40 0.09,5.46 1.50 0.09
2 LWPOLYLINE,-5.46 1.40 0.69,5.46 1.40 0.69,5.46 1.50 0.69,-5.46 1.50 0.69
35 LINE,-5.46 1.50 0.09,-5.46 1.50 0.69
4 LINE,-5.46 1.40 0.09,-5.46 1.40 0.69
LINE,5.46 1.50 0.69,5.46 1.50 0.09
&€ LINE,5.46 1.40 0.69,5.46 1.40 0.09

Hinh 4.7: Tap tin toa d6 don gian xuit ra tir AutoCad
Vi vay dé giai quyét duoc yéu cu cia bai toan dit ra (hinh 4.8), tac gia da
chu dong xtr 1y thi cong bang cc budc sau:
- Chon cac duong, bé mat cla tung b phan cau sau d6 xuit ra cac tap tin toa
do riéng biét.
- Bb sung cac tur khoa dé chuong trinh nhan dang dugc dudng, bé mat thudc

bd phan cau s€ hién thi & cac muc chi tiét khac nhau.

1 LWPOLYLINE,5.46 1.50 0.09,-5.46 1.50 0.09,-5.46 1.40 0.09,5.46 1.40 0.09,5.46 1.50 0.09
2 LWPOLYLINE,-5.46 1.40 0.69,5.46 1.40 0.69,5.46 1.50 0.69,-5.46 1.50 0.69

3 LINE,-5.46 1.50 0.09,-5.46 1.50 0.69

¢ LINE,-5.46 1.40 0.09,-5.46 1.40 0.69

5 LINE,5.46 1.50 0.69,5.46 1.50 0.09

6 LINE,5.46 1.40 0.69,5.46 1.40 0.09

LWPOLYLINE,5.46 1.40 0.08,-5.46 1.40 0.09,-5.46 1.50 0.09 LODEXTRA:2,5.46 1.50 0.0 LODEXTRA:2,COLOR:349%db,LOD:3
LINE,-5.46 1.50 0.09,-5.46 1.50 0.69,COLOR:3498db,LOD:2-3

LINE,-5.46 1.40 0.09,-5.46 1.40 0.69,COLOR:3498db,LOD:3

LWEQLYLINE,-5.46 1.40 0.69,5.46 1.40 0.69,5.46 1.50 0.69 LODEXTRA:1-2,-5.46 1.50 0.69 LODEXTRA:1-2,COLOR:3498db,LOD:3
LINE,5.46 1.50 0.69,5.46 1.50 0.09,COLOR;3498db,LOD:2-3

LINE,5.46 1.40 0.69,5.46 1.40 0.09,COLOR:3498db,LOD:3

Hinh 4.8: Tap tin toa do sau khi chuyén doi
4.6.1. Noi dung tdp tin toa do

DPé co duoc tap tin toa do, ta sir dung cac thu vién Lisp trong AutoCad [4,
20] ho tro.

Theo hinh 4.8, ta théy cac duong, bé mat duoc phan chia rd rang mdi dong
trong tap tin. Thong tin chi tiét tai mdi dong duoc ngin cach bai diu phay “,”. Gia

(Y32

sir ta xét trén tirng dong v6i $danhSachDoiTuong 13 mang duwgc phan ra boi dau “,
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n 1a tong sd phan tir cia mang va $index 14 vi tri tirng phan tir thi ndi dung chi tiét
nhu sau:
- Mic dinh LINE va POLYLINE s& c6 mdi quan hé voi LOD 16n nhit. Gia st
LOD 16n nhat 14 4.
- LINE va POLYLINE s& c6 mau mic dinh néu khong khai bao. VD: Mau do
#FF0000.
- Vi tri $index thir 0: LINE (dudng) hoic POLYLINE (bé mat). Gitup cho chuong
trinh hiéu duoc dong nay 1a d6i twong duong hay bé mit.
- Xét tir vi tri $index thr 1 cho dénn — 1;
= Néu ndi dung phan tir $danhSachDoiTuong[$index] ¢ chtra chit “LOD”
thi thong tin cia LINE hoic POLYLINE sé& duoc tiép tuc thém vao mbi
quan h¢ voi1 LOD duogc chi dinh (méi quan h¢ vé1 LOD lon nhét khong bi
mét di). VD: $danhSachDoiTuong[$index] = “LOD:2-3”, LOD dugc chi
dinh thém vao la 2 va 3 (dugc ngdn cach boi dau “-), thi LINE hoac
POLYLINE s& cac ¢c6 mbi quan hé voi LOD 2, 3, 4.
= Néu n6i dung phan tr $danhSachDoiTuong[$index] cé chira chir
“COLOR” thi mau sic ctia LINE hodc POLYLINE sé& duoc gan voi mau
khai bao. VD:$danhSachDoiTuong[$index] = “COLOR:FFFFFF”, thi khi
hién thi 1én chuong trinh, mau sac cua LINE hodc POLYLINE s& ¢6 mau
trang #FFFFFF thay vi mau dé6 #FF0000 mic dinh.
= Ngoai cac yéu tb trén thi phan tir $danhSachDoiTuong[$index] chira ndi
dung toa d0 cac Node cua LINE hodc POLYLINE, toa d§ x, y, z dugc
nging cach boi 2 khoang trang « .
VD:$danhSachDoiTuong[$index] = LINE,22.00 17.50 0.15,22.00
17.50 0.65,LOD:3,COLOR:FFFFFF. Puong nay duoc cdu tao bai
Nodel (x = 22.00, y = 17.50, z = 0.15) va Node2 (x = 22.00, y = 17.50, z
= 0.65).
Trong d6, néu dong dang xét 1a LWPOLYLINE ma thong tin toa do
cia Node co6 chia chit “LODEXTRA” (it nhidt 2 Node trong
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LWPOLYLINE chira chir ndy (néu c6)) thi thong tin cac Node dé s& dic
biét ciu tao thanh LINE v6i quan hé ung v6i LODEXTRA yéu ciu
(thong tin cia POLYLINE sé& khong thay d6i).

VD: Xét $danhSachDoiTuong[$index] = LWPOLYLINE,22.80 17.00
3.00,33.20 17.00 3.00,33.20 17.20 3.00 LODEXTRA:2,22.80 17.20 3.00
LODEXTRA:2,LOD:3,COLOR:9B539C. Ta c6 Polyline dugc ciu tao bdi Nodel
(x =22.80, y =17.00, z = 3.00), Node2 (x = 33.20, y =17.00, z = 3.00), Node3 (x =
33.20, y=17.20, z = 3.00), Node4 (x = 22.80, y = 17.20, z = 3.00), trong d6 Node3
va Node4 c6 thuoc tinh LODEXTRA:2, ngoai viéc cAu tao nén POLYLINE c6 mbi
quan hé LOD 3 va 4, thi 2 Node nay con tao ra LINE méi c6 mbi quan hé LOD 1a 2.

4.6.2. Chuyén dit liéu vao CSDL

Sau khi c6 tap tin toa do, ta chuyén dir liéu vao CSDL (Hinh 4.9), dit li¢u cua
Bé mit s& dugc phan tich va chuyén viao cac bang: NODE, BE MAT,
BE MAT NODE, LOD CAY_ CAU BE MAT; dit li¢u cua Duong s€ dugc phan
tich va chuyén vao cac bang: NODE, DUONG, DUONG NODE,
LOD_CAY_CAU_DUONG.

9 LODEXTRA:1-2,-5.46 1.50 0.69 LODEXTRA:1-2,COLOR:3498db,LOD:3

2-3 PR, - z -
0.69,5.46 1.40 0.09,CO 4984b, L0D: 3 D liéu toa d6 xuat ra tir AutoCad
% Bipa
> \at Loy
bW\ P ng
© Chuyén dtr liéu
T P D0UONG__ D NOOE
> 4 15 om JEEEEET nes
DNODE X e 0 s o ma  neo
2 BE M s ™ a2
P ses 009 > 11242 24980 me 79682
7686 546 08 x . 14 oea3
7688 546 08 L B oo
ne 4 08 PR
mess 546 o8 e e
oS om BE_MAT i
78678 546 009 == s
s < 010D 1 e
% 546 00 d MDA, DR me meo
mo  nen
= 1202 mo e
NODE 2 4 nam
ID_BE MAT ID_NODE ® ¢ e ] N o DUONG_NODE
» et 86 2 2 e MAUSAC  MOTA
1241 78678 LOD_CAY_CAU_BE_MAT = 2 s
1241 78679 p: ] 2 13146
124 78680 28 3 13142
122 78685 o
m 3 s
i) 2 3 13147 13
1242 78687 2 s 13142 13146 3498db
11242 78688 p: ‘ 13143 13147 3498db
= . 16
BE_MAT_NODE ot . 17 DUONG
LOD_CAY_CAU_DUONG

Hinh 4.9: Chuyén dir liéu tur tap tin toa do sang CSDL
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4.7. Mo ta ung dung

4.7.1. Cac chirc nang chinh ciia wng dung

//"___"“-\
Cap nhat Quan Iy >( Théng ke
, s” dir liéu cau
Stra

Tim kiém

D6 hoa 3D
(ThreedS, Canvas)

/_H'\\ T
Chi tiét ---.@--

Ban do cac cay cau
(Google Maps)

Module chinh caa trng dung

Chtpc ndng cua tieng Module

Il

Chirc ndng cua tirng Module c6 sw hé troe cia thw vién bén ngoai

Hinh 4.10: M6 ta ing dung
Ung dung bao gém 4 module chinh: Cap nhat dir liéu, hién thi, théng ké va
tim kiém. Ngoai cac chirc ning co ban nhu: Thém, sira, x6a, hién thi chi tiét thi ung
dung con ¢6 2 chitc ning chinh: Ban dd cac ciu (sitr dung Google API) va hién thi

dd hoa 3D (Str dung ThreeJS va canvas).
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4.7.2. Menu trén, menu trai

4.7.2.1. Man hinh menu trén, menu trai

|Qua’n Ly Cay Céu - TP‘HCM| [1] [4] | =~ #&- &LéHoang Thanh ~

@ Cay cau

o mamed 3] Danh sach cay cau

# Trang Chd | s Cay cdu

Nhap 1l khoa Hién thi ban @&

Tén M3 Cau Kinh D¢ Vibé Ngay Tac Ngay Cap Nhat

Cé4u Rach Lang SGBT110231 10.821932 106.698858 2015/03/06 11:08:11 2015/03/06 11:08:11 Xba
Cau Phi M§ SGO7TD0232 10.745245 106.744914 2015/03/06 11:12:11 2015/03/06 11:12:11 Xba
Céu Nguyén Van Ci SG01BN0234 10.751944 106.687222 2015/03/09 18:00:06 2015/03/09 18:00:06
Céu sai Gon SGBT280235 10.798889 106.727222 2015/03/10 10:55:10 2015/03/10 10:55:10 ¥6a
Céu Binh Trigu SGBT260236 10.819960 106.713038 2015/03/10 10:57:10 2015/03/10 10:57:10 ¥6a

Hinh 4.11: Man hinh menu trén, menu dudi
4.7.2.2. Mo ta cho man hinh menu trén, menu trai

Béang 4.1: M6 ta thong tin menu trén, menu trai.

STT Tham Chiéu CSDL Loai nhép liéu

. Neéu bam sé tr¢ vé trang
1 Link
chu

. Néu bam s& di dén trang
2 Link .
Danh Sach cau

Néu bam vao sé& di dén
3 Link trang Danh sach thanh
phd

4 Label Thong tin nguoi dung
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4.7.3. Danh sach cdu

4.7.3.1. Man hinh danh sach cdu

Quan Ly Cay Céu - TP.HCM =~ &~  &0&Hoang Thanh ~

9 Tham P Danh sach cay cau

1]

21 ] F] 1 P

Ten [6] micau[7] | kinnpa[8] | vies [9] | ngay Tao [10] | Nasy c3p Nn3t [11] |

Céu Rach Lang SGBT110231 10.821932 106.698858 2015/03/06 11:08:11 2015/03/06 11:08.11[15] D X6a | [16]
CAu Phi My SG07TD0232 10745245 106.744914 2015/03/06 11:12:11 2015/03/06 11:12:11

chu Nguyén Van Cir SGO01BN0234 10.751944 106.687222 2015/03/09 18:00:06 2015/03/09 18:00:06

Cau Binh Triéu SGBT260236 10.819960 106.713038 2015/03/10 10:57:10 2015/03/10 10:57:10

Xoa
Cu sa1 Gan SGBT280235 10708880  106.727222  2015/03/10 10:55:10 2015/03/10 10:55:10
> >

wn

Hinh 4.12: Man hinh danh sach cau
4.7.3.2. Mé td cho man hinh danh sach cdu
Béng 4.2: M6 ta man hinh Danh sach cu.
STT Tham chiéu CSDL  Loai nhip li¢u ‘ \Y GRH

1 Label Tén man hinh: Danh sach cau

Link Néu bam s& di dén trang chi

Label Tén muc: Cau

2
3
4 | CAY_CAU.TEN Textbox Nhép tir khoa can tim
5

Button Néu bam, sé& tim cau dya vao 4

Tén cau, néu bam s€ di dén trang

6 | CAY _CAU.TEN Link o
[Chi tiet cau]

7 | CAY_CAU.MA CAU Label M3 cau

8 | CAY_CAUKINH DO Label Kinh d6

9 | cAY_cAuvI DO Label Vido

10 | CAY_CAUNGAY_TAO Label Ngay tao cua cau




STT Tham chiéu CSDL
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Loai nhap li¢u

Mo ta

11

CAY_CAUNGAY_CAP_NHAT

Label

Ngay cap nhat mdi nhat

12

Button

Khi bim vao di dén trang [Thém

cau]

13

Button

Néu bam s& di dén trang [Ban do6
cau], hién thi toan bd cau trén

ban dd Google

14

Button

Néu bam sé& di dén trang [ Thong

ké ciu].

15

Button

Néu bam s& di dén trang [Chinh

stra cau]

16

Button

Néu bam thi thong bao “Ban c6
chic x6a cau nay khong?” s&
hién thi.

. Trong trudng hop bam vao
“Huy”, thong bao s€ dong.

. Trong trudng hop bim vao
“OK”, chuong trinh thyc hién
viéc x0a cau da chon. Néu xda
thanh cong s& hién thi thong bao.
Nguoc lai hién thi thong bao 15i.

17

Link

Phan trang cho trang hi¢n tai.
Néu bdm sé& di chuyén dén trang

tuong tng.




4.7.4. Thém cdu
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4.7.4.1. Man hinh thém cau

Quan Ly Cay Céu - TPHCM

9 Thanh Phd

Thém cay cau| [

2] Ay cau] (3fnem moi

=~

a-

& Lé Hoang Thanh ~

141 T 7 |
[51| KinhDo- | KmhD |
i ving: | viod |

[7]| Ben Vi Khao Sat*

Bon vi khao sat A

B

[81| Chi Bu Tu-

Chil d4u tir A

[9]| Don Vi Thim Tra*

Bon vitham tra A

B

[1I]]| Ben Vi Thiét Ké =

Bon vi thiét ké A

B

[11]| Pen Vi Thi Céng *

Bon vi thicong A

B

[12] | Bon Vi Giam Sat -

Bon vi giam sat A

[13]| Thanh Phé * HA Chi Minh E
[14]| Quan* -~ Chon Quén —- E
[15] | Phuéng * — Chon Phuéng — E |
[16] File toa d8 Mo file selected.

[17] Ghi Chu Ghi Cha

Hinh 4.13: Man hinh thém ciu
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4.7.4.2. M6 td cho man hinh thém cau
Béng 4.3: M6 ta man hinh Thém ciu
STT Tham chiéu CSDL ‘ Loai nhap liéu Mo ta

1 Label Tén man hinh: Thém cau
) Néu bam vao [Trang Chu] sé& di
2 Link )
dén trang chu cua chuong trinh.
) Néu bam vao [Cau] s& di dén
3 Link o
trang [Danh sach cau].
Tén cau.
4 | CAY_CAU.TEN Textbox ,
Bat budc nhap.
Kinh do
5 | CAY_CAUKINH_DO Textbox ,
Bat budc nhap.
Vi do.
6 | CAY_CAU.VI_DO Textbox .
Bat budc nhap.
DON VI KHAO SAT. Danh sach don vi khao sat.
7 - - - SelectBox ,
ID_DON_VI_KHAO_SAT Bét budc nhap.
Danh sach chu dau tu.
g | CHU-PALTU SelectBox ,
ID_CHU_DAU_TU Bt budc nhap.
Danh sach don vi thim tra.
g | DON_VITHAM_TRA. SelectBox ’
ID_DON_VI_THAM_TRA Bit budc nhép.
Danh sach don vi thiét ké.
o} . 1
10 | DON-VITHIETKE SelectBox ,
ID_DON_VI_THIET_KE Bit budc nhép.
Danh sach don vi thiét ké.
11 | PON_VITHI_CONG. SelectBox ’
ID_DON_VI_THI_CONG Bit budc nhép.
Danh sach don vi giam sat.
19 | DON_VI_GIAM SAT. SelectBox ’
ID_DON_VI_GIAM_SAT Bat budc nhap.
Danh séch thanh phé.
13 | THANRLPHO. SelectBox ,
ID_THANH_PHO Bét budc nhap.
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STT Tham chiéu CSDL  Loai nhép liéu

Danh s&ch quan hién thi theo 7.

14 | QUAN.ID_QUAN SelectBox ,
Bat budc nhap.

Danh sach phudng hién thi theo
15 | PHUONG.ID_PHUONG SelectBox 8.
Bit budc nhép.

] File toa d§, tham khao muc
16 File
5.4.3.1. Ngi dung tdp tin toa dj

17 | cAY_CAU.GHI_CHU Textarea Ghi cht cta cau

Néu bam nit nay sé trg vé trang
18 Button o
[Danh sach cau]

Néu bam thi théng tin cau s&
duogc thém vao h¢ quan tri CSDL.
19 Button Néu thém thanh cong s& xuit

thong bao thanh cong. Nguoc lai

xuit thong bao 15i.




4.7.5. Chinh sira cau
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4.75.1. Man hinh chinh svra thong tin chinh

Quén Ly Cay Céu - TPHCM

9 Thanh Phé

= A~ & Lé Hoang Thanh ~

Chinh stra cay céu

1

2] |ﬁ Trang Chl][3]* cay céul |Céu Rach Lang | 4]

5] | Théng Tin Chinh | | Théng Tin Chung | [6]

[7] | Tén Cau Rach Lang |
8] | Kinh D& * 10.821932 |
191 | Vipé* 106.698858 |
[10]| pen vi Khio sat* Bon vi khio st B E‘ |

[11]| Chi Dau Tw "

Chi dau ¥ C

[12]

Pon Vi Tham Tra *

Bon vi tham tra B

[13]| Don Vi Thiét Ké *

Bon vi thiét ké B

[14]

Pon Vi Thi Céng *

Bonvithicéng A

[15]| Don Vi Giam sat*

Bon vi giam sat C

[16]| Thanh Phé *

HG Chi Minh E‘ |
[17]| Quan * Quan Binh Thanh E‘ |
[18]| Phwéng * Phurong 11 E‘ |
[19] Ghi Chu Ghi Chi

1201 oy [[ER121]

Hinh 4.14: Man hinh chinh stra thong tin chinh



64

4.7.5.2. M6 ti cho man hinh chinh sira thong tin chinh

STT Tham chiéu CSDL

Béang 4.4: M6 td man hinh chinh stra thong tin chinh

Loai nhip li¢u

Mo ta

1 Label Tén man hinh: Chinh stra cau
) Néu bam vao s& di chuyén dén
2 Link
trang chu cta chuong trinh.
) Néu bim vao s& di chuyén dén
3 Link o
trang [Danh sach cau]
4 CAY_CAU. TEN Label Tén cau dang duoc chinh stra
Tén bang thong tin dang chinh
5 Label _
stra: Thong Tin Chinh
Néu bam vao s& di chuyén dén
6 Link man hinh [Chinh stra cau] —
Thong Tin Chung.
Tén cau
7 CAY_CAU.TEN Textbox ,
Bat budc nhap
Kinh do
8 CAY_CAU.KINH_DO Textbox ,
Bat budc nhap
Vido
9 CAY_CAU.VI_DO Textbox ,
Bat budc nhéap
Danh sach don vi khao sat.
10 DON_VI_KHAO_SAT. SelectBox , 1
ID_DON_VI_KHAO_SAT Bét budc nhap.
Danh sach cha dau tu.
11 | CHUDPAUTU SelectBox ,
ID_CHU_DAU_TU Bit budc nhép.
Danh sach don vi tham tra.
12 DON_VI_THAM_TRA. SelectBox ’
ID_DON_VI_THAM_TRA Bit budc nhap.
Danh sach don vi thiét ké.
13 DON_VI_THIET KE. SelectBox ’
ID_DON_VI_THIET_KE Bit budc nhép.
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Tham chiéu CSDL Loai nhép liéu | M ta
Danh sach don vi thiét ké.
14 DON_VI_THI_CONG. SelectBox ’
ID_DON_VI_THI_CONG Bit budc nhép.
Danh sach don vi giam sat.
15 DON_VI_GIAM_SAT. SelectBox ’ g
ID_DON_VI_GIAM_SAT Bit budc nhép.
Danh sach thanh pho.
16 | THANRPHO Selectbox ,
ID_THANH_PHO Bt budc nhap.
Danh sach quan hién thi theo 7.
17 QUAN. ID_QUAN Selectbox ,
Bat budc nhép.
Danh sach phudng hién thi theo
18 PHUONG. ID_PHUONG Selectbox 8.
Bit budc nhép.
19 CAY_CAU. GHI_CHU Textarea Ghi chu
Néu bam nit nay sé try vé trang
20 Button o
[Danh sach cau]
Néu bam thi théng tin cau s&
duogc cap nhat vao hé quan tri
CSDL.
21 Button

Néu cap nhat thanh cong s€ XUAt
thong bao thanh cong. Nguoc lai

xuit thong bao 15i.
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4.7.5.3. Man hinh chinh sivra thong tin chung

Quan Ly Cay Cau - TPHCM
@ Cay cau

p—— IChinh sira cay cu] !

12] |1} Trang Cm]l3]|* cay téul |Céu Rach Léngl 4]

[5] | Théng Tin Chinh | | Théng Tin Chung | [e]

=- 8-  &LéHoang Thanh ~

7] Loai Cau Vot S6ng E‘
[8] Dang Ciu Cau DAm Bé Tong Cbt Thép E‘
[91 Tiéu Chuan Thiét 22TCH 272-05 E‘
Ké
[10] | Chiéu Dai 100 mét
[11] | Chitu Réng 20 mét
[12] Diung Chung ]
Puwdng Sat
[13] | Anh Hwéng Lii Lut |
[14] | Anh Hwdng Thay [ |
Triéu
[15] | Nim Xay Dung 2010 |
[16] | Nam Khai Thac 2012 |
[17] Téng 56 Nam SF 20
Dung
[18] | TaiTrong THivu 10000 w |
[19] | Tai Trong Téi Ba 12000 kg |
[20] | Téng Lan Xe Chay 4 |
[21] BE Rgng Lan Xe 45 mét
chay
[22] Bé Rong L& B§ 1 mét
Hanh
[23] Muc Nwéc Thap 25 mét
Nhat
[24] Muyc Nuée Cao 5.5 mét
Nhat
[25] Myc Nwéc Trung 35 mét
Binh

Hinh 4.15: Man hinh chinh stra thong tin chung
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4.7.5.4. M6 td chi tiét cho man hinh chinh sira thong tin chung

Béang 4.5: M6 td man hinh chinh stra thong tin chung

STT Tham chiéu CSDL

’ Loai nhap li€u Mo ta

1 Label Tén man hinh: Chinh stra cau
) Néu bam vao s& di chuyén dén
2 Link
trang chu
) Néu bam vao s& di chuyén dén
3 Link L
trang [Danh sach cau]
4 Label Tén cau
Néu bam vao s& di chuyén dén
5 Link trang [Chinh stra thong tin
chinh]
Tén bang thong tin dang chinh
6 Label .
sta: Thong Tin Chung
7 | LOAI_CAU. ID_LOAI_CAU Selectbox Danh séch loai cau
8 | bANG_cAu.ID DANG cau | Selectbox Danh sach dang cau
TIEU_CHUAN_THIET_KE. A 2 A 1A
9 - - - Selectbox Danh sach ti€u chuan thiet ké
ID_TIEU_CHUAN_THIET_KE
THONG_TIN_CHUNG_CAY_C A 1a. A
10 - - = | Textbox Chiéu dai cau
AU. CHIEU_DAI
THONG_TIN_CHUNG_CAY_C A A A
11 - - = | Textbox Chi€u rong cau
AU. CHIEU_RONG
THONG_TIN_CHUNG_CAY_C Cau c6 dung chung dudng sét
12 | Au. Checkbox )
DUNG_CHUNG_DUONG_SAT hay khong
Cau c6 bi anh hudng boi 1 Iyt
THONG_TIN_CHUNG_CAY_C ! -
13 - — =7 | Checkbox
AU. ANH_HUONG_LU_LUT hay khong
THONG_TIN_CHUNG_CAY_C Cau c6 bi anh hudng bai thity
14 | au. Checkbox " A
ANH_HUONG_THUY_TRIEU triéu hay khong
THONG_TIN_CHUNG_CAY_C - X
15 - - — = | Textbox Nam xay dung cau
AU. NAM_XAY_DUNG




STT Tham chiéu CSDL
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’ Loai nhap lieu Mo ta

THONG_TIN_CHUNG_CAY_C 3 c A
16 - - -7 =7 | Textbox Nam khai thac cau
AU. NAM_KHAI_THAC
THONG_TIN_CHUNG_CAY_C
17 | Au. Textbox Tong sO nam st dung cau
TONG_SO_NAM_SU_DUNG
THONG_TIN_CHUNG_CAY_C .- 2 . X
18 - - - =7 | Textbox Tai trong t61 wu cua cau
AU. TAI_TRONG_TOI_UU
THONG_TIN_CHUNG_CAY_C .- Z. . X
19 - - — = | Textbox Tai trong t61 da cta cau
AU. TAI_TRONG_TOI_DA
THONG_TIN_CHUNG_CAY_C ' A A
20 - —— = | Textbox Tong sO lan xe chay trén cau
AU. TONG_LAN_XE_CHAY
THONG_TIN_CHUNG_CAY_C
21 | Au Textbox Bé rong moi lan xe chay
BE_RONG_LAN_XE_CHAY
THONG_TIN_CHUNG_CAY_C X A 1A LA Ln A A
22 - - — = | Textbox Bé rong 1€ bo hanh trén cau
AU. BE_RONG_LE_BO_HANH
THONG_TIN_CHUNG_CAY_C
23 | Au. Textbox Muyc nude thap nhat
MUC_NUOC_THAP_NHAT
THONG_TIN_CHUNG_CAY_C
24 | Au Textbox Muc nude trung binh
MUC_NUOC_TRUNG_BINH
THONG_TIN_CHUNG_CAY_C . %
25 - - - = | Textbox Muc nudc cao nhat
AU. MUC_NUOC_CAO_NHAT
Néu bam nut nay sé tré vé
26 Button L
trang [Danh sach cau]
Néu bam thong tin ciu s& cip
nhat vao h¢ quan tri CSDL.
27 Button Néu cap nhat thanh cong s&
xuit thong bao thanh cong.
Nguoc lai XUAt thong bao 16i.




4.7.6. Bian do cau
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4.7.6.1. Man hinh bdn dé cau

Quan Ly Céy Cau - TRHCM - A~ &LEHoang Thanh ~
@ Cay cau
> A A A 1
9 Tham g Ban do cay cau|
[2] |# Trang chd | % Cay cau] [3k Bn b
DONG THANH (i i SBINH AN
4 [w1] i Thieu | T8INH HD/: 5 | Map | Satelite
M, A & THO) TAM E ool o —
<) $ inmam, by (. ey o 7 g s
& 7 | X DONG HOA
* hocww Céu Rach Lang [4] \ o
XUAN H‘EPT LINHXUAN| S
- ) ] | [Wa cae. seerozs] 3] Cogvingi
(R EJN“NAM e TANXUAN_TAN CﬂAN'H Bia chi: Phuong 11, Quén Binh Thanh, Ho Chi Minh [6] | ‘ ‘"s”‘:‘“é“
] HIEP | |Kinh D: 10.621932 | [7 . LINH TRUNG)
AN - Ay
0 / ey munewyv | [ViDG: 106698858 ] [8] [ T
/ % | [tién ti30 | [9] i
/ “, dai : bl g e e
I 2 B4 DIEW THUAN ™7 HN?QU&NGT?‘(!’\F'"" I TR Tt HON e
g % PHUENG 124 A c EP BIN ¢
UL HOA\DONG % [ ] 1 APHUONG | HANH, TRUONG THO TANG NHON =
T Ho Chi 0] ay ') P Y
/ XAVINHLOCA A s BOUONGS 2 w‘«uvcwr«sA (
- Minh City ; f 1
7HAM VAN Al TAY. THANH PHUONGL) PHUENGS | PHUONG25 /\P:i‘UGC LONG B \ s
/ a5 PHUGNG 13" PHUONG 9 o [ e\ K
"r i HUNG HOA TAN SON NHI PHUONG 1 37 AN PH: CM;A h,,( ( l{’"‘
f X i v A Tp HoChiMind ~
N VINHLOC B 2 e A TANDINH P”"""G” $ 3 "” ::5:"uu iy
e & v X :
v | S {PHUTHO HOA A AR VRKAD 7‘/ & i J N
£ - PHUONG 15/ BENNGHE ™ 51~
slnLOY G k.2 PHU T{‘ANHPHUWQ f l G
S HIEPTAN 59 PHUONG 12 L)
/s o -
/7 LEMINHXUAN 8 ” ; ULAOY,
\ 77 INH TR DONG A
Qg TAN(TAO BaHom : [
& g / ; PHUONG 13 PHIJVM: l.ﬂ‘ o4
N 3 . lgg:gg! 5 PHUING N\ TG ¢ 4
Cegle § PHUONG 11 b <
"”“/.',)‘l ;?Q ,"00‘ WWNG{Z PHUONG 4 CN g BINH Mlpda'a@ZﬂﬁGoogle Terms of Use Repot!amlpemx

Hinh 4.16: Man hinh ban db ciu
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4.7.6.2. Mé td chi tiét cho man hinh bin db cau

Béng 4.6: M6 ta man hinh ban d6 cau
STT Tham chiéu CSDL  Loai nhap liéu | Mé ta

1 Label Tén man hinh: Ban do cau
] Néu bam vao s& di chuyén dén
2 Link
trang chu
) Néu bam vao s& di chuyén dén
3 Link o
trang [Danh sach cau]
4 CAY_CAU. TEN Label Tén cau
5 CAY_CAU. MA_CAU Label M3 cau
PHUONG. TEN Tén phuong — quan — thanh phd
6 QUAN. TEN Label o o
THANH_PHO. TEN Ma cau thuge ve
7 CAY_CAU. KINH_DO Label Kinh d0
8 CAY_CAU. VI_DO Label Vi do
. Néu bam vao s& di chuyén dén
9 Link L
trang [Hién thi 3D]
Vi tri ctia tirng cau trén ban do
10 Image
Google
11 Image Ban d6 Google
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4.7.7. Hién thi 3D

4.7.7.1. Man hinh hién thi 3D

Quan Ly Cay Céu - TP.HCM =~ A~ &léHoang Thanh ~
Tz -
ETESN
@ Thanh Ph6

[2] [ Trang cnaf 3]k cay cau] - [cau Rach Lang] [4]

Level OlDelalI Xem [6] [7]

[3]

[8]

Hinh 4.17: Man hinh hién thi 3D

LOD 1 LOD 2

Hinh 4.18: CAu hién thi tai cac muc chi tiét khac nhau.
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4.7.7.2. Mé td chi tiét cho man hinh hién thi 3D
Béang 4.7: M6 ta man hinh hién thi 3D
STT Tham chiéu CSDL Loai nhap liéu

1 Link Tén man hinh: Hién thi 3D
2 Link Néu bam sé& di dén trang chu
] Néu bam vao s& di dén trang

3 Link ] .

[Danh sach cau]
4 | CAY_CAU. TEN Label Tén cau dang hién thi 3D
5 LOD. ID_LOD Selectbox Danh sach LOD

Néu bam s& hién thi LOD cua
6 Button cau (g voi (4) dugc chon

(hinh 4.18)

7 Button Néu s& quay vé trang trudc do.
NODE, BE_MAT, DUONG Hinh anh 3D ctia cau, co thé
BE_MAT_NODE ) o .

8 | Lob cAy cau BE MAT | Image phong to, thu nho, di chuyén,
DUONG_NODE xoay.

LOD_CAY_CAU_DUONG




4.7.8. Chi tiét cau

4.7.8.1. Man hinh chi tiét cau

Quén Ly Cay Céu - TP.HCM

@ Thanh Phd

Chi tiét cay cau
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[l

12] |ﬁ Trang Chl][S]t Cay céu | |Céu Rach Lang |[4]

[8]

9
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]

[21]
[22]
[23]
[24]
[25]
[26]
1271
[28]
[29]
[30]
[31]
[32]
133]
[34]
[35]
[36]
1371
[38]
1391

Tén

M4 Cau

Kinh B9

Vipé

Dia chi

Bon Vi Khio Sat
Cha Pau T
Bon Vi Tham Tra
Don Vi Thiét Ké
Ben Vi Thi Céng
Don Vi Giam Sat
Ngay Tao

Ngay Cap Nhat

CAu Rach Lang
SGBT110231
10.821932
106.698858
Phiréng 11, Quén Binh Thanh, H& Chi Minh
Pon vi khdo satB
Chii dau tr C

Bon vithdm tra B
Bon vithiét ké B
Bon vi thi céng A
Bon vi giam sat C
2015/03/06 11:08:11

2015/03/06 11.08:11

-

& L& Hoang Thanh ~

[6] Hién thi 30 (]
Théng Tin Chinh

Loai Cau

Dang Ciu

Tiéu Chuin Thiét Ké
Chiéu Dai

Chiéu Réng

Ding Chung Bwéng St
Anh Hwéng L Lut
Anh Heéng Thiy Triéu
Nam Xay Dwng

N3m Khai Thac

Téng $6 Nim Si¥ Dung
Tai Trong Téi Uu

Tai Trong T6i Da

Téng Lan Xe Chay

Bé Rong Lan Xe Chay
Bé Réng L& B& Hanh
Muwe Nwére Thap Nhat
Muyc Nwéc Cao Nhat

Muc Nwéc Trung Binh

Virot Song

Cau Dam Bé Téng Cot Thép
22TCN 272-05

100.00 m

20.00m

2010

2012

20
10,000.00 kg
12,000.00 kg
4

45m

im

25m

5.5m

35m

Théng Tin Chung

Hinh 4.19: Man hinh chi tiét cAu



4.7.8.2. Mé td chi tiét cho man hinh chi tiét cau
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Béng 4.8: M6 ta chi tiét cho man hinh chi tiét cau
Tham chiéu CSDL

Loai nhap liéu

1 Link Tén man hinh: Chi tiét cay cau
) Néu bam vao s& di dén trang
2 Link
chu
) Néu bam vio s& di dén trang
3 Link o
[Danh sach cau]
Tén cau dang dugc hién thi
4 | cAY_CAU. TEN Label o
thong tin chi tiét
5 Button Néu s& quay lai trang trudc d6
Néu sé& di dén trang [Chinh sira
6 Button .
cau]
Néu sé& di dén trang [Hién thi
7 Button .
3D] cua cau.
8 CAY_CAU.TEN Label Tén cau
9 CAY_CAU.MA_CAU Label M3 cau
10 | cAY_CAUKINH_DO Label Kinh do
11 | cAY_cAu.vVI DO Label Vido
THANH_PHO. TEN Thong tin dia chi ctia cau bao
12 | QUAN. TEN Label . .
P gom: phuodng, quan, thanh pho.
13 | DON_VI_KHAO_SAT. TEN Label Tén don vi khao sat.
14 | CHU DAU_TU. TEN Label Tén chu dau tu.
15 | pon_vi_THAM_TRA.TEN | Label Tén don vi tham tra.
16 | DON_VI_THIET KE. TEN Label Tén don vi thiét ké.
17 | DON_VI_THI_CONG. TEN Label Tén don vi thi cong.
18 | DON_VI_GIAM_SAT. TEN Label Tén don vi giam sat.
19 | CAY_CAU.NGAY _TAO Label Ngay tao dir licu cau.
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CAY CAU. Cho biét ngay cap nhat moi
20 N Label , o
NGAY_CAP_NHAT nhat cua dir li€u cau.
21 | LOAI_CAU. TEN Label Tén loai cau
22 | DANG_CAU. TEN Label Tén dang cau
TIEU_CHUAN_THIET_KE. N 24 A 1A
23 - - - Label Tén ti€u chuan thiet ke
TEN
THONG_TIN_CHUNG_CAY A 1 A
24 - - -~ | Label Chiéu dai cau
CAU. CHIEU_DAI
THONG_TIN_CHUNG_CAY A A A
25 - - -~ | Label Chi€u rong cau
CAU. CHIEU_RONG
Cau c6 dung chung duong sat
THONG_TIN_CHUNG_CAY_
hay khong
CAU. :
26 Label
DUNG_CHUNG_DUONG_SA “C6”: ¢6 dung chung
T
“Khong”: Khong dung chung
Cau co bi anh hudng boi 11 lut
hay khéng
THONG_TIN_CHUNG_CAY :
27 - — "~ | Label
CAU. ANH_HUONG_LU_LUT “C6”: ¢6 4nh hudng
“Khong”: Khong anh hudng
Cau c6 bi anh hudng bdi thuy
THONG_TIN_CHUNG_CAY_ tridu hay khong.
28 | cau. Label
(14 99, L 2 2
ANH_HUONG_THUY_TRIEU Co”: ¢6 anh huong
“Khong”: Khong anh huong
THONG_TIN_CHUNG_CAY . A A
29 - - -~ | Label Nam xay dung cau
CAU. NAM_XAY_DUNG
THONG_TIN_CHUNG_CAY By o A
30 - —— | Label Nam khai thac cau
CAU. NAM_KHAI_THAC
THONG_TIN_CHUNG_CAY_
31 |cau Label Tong sO nam st dung cau
TONG_SO_NAM_SU_DUNG
THONG_TIN_CHUNG_CAY - 2 N
32 - - -~ | Label Tai trong t0i uu cla cau
CAU. TAI_TRONG_TOI_UU
THONG_TIN_CHUNG_CAY .. Z. . X
33 - - ~ ~ | Label Tai trong t61 da ctia cau
CAU. TAI_TRONG_TOI_DA
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THONG_TIN_CHUNG_CAY 2 Z A A
34 N -~ | Label Tong so lan xe chay trén cau
CAU. TONG_LAN_XE_CHAY

THONG_TIN_CHUNG_CAY_
35 |cau Label Bé rong mdi lan xe chay
BE_RONG_LAN_XE_CHAY
THONG_TIN_CHUNG_CAY_
36 |cau. Label Bé rong 1& bd hanh trén cau
BE_RONG_LE_BO_HANH
THONG_TIN_CHUNG_CAY_
37 |cau Label Murc nudc thip nhét
MUC_NUOC_THAP_NHAT
THONG_TIN_CHUNG_CAY_
38 |cau. Label Muc nudc trung binh
MUC_NUOC_TRUNG_BINH
THONG_TIN_CHUNG_CAY_
39 |cau Label Muc nuée cao nhét
MUC_NUOC_CAO_NHAT

4.7.9. Thong ké ciu

4.7.9.1. Man hinh thong ké ciu

]
»

Quan Ly Cay Céu - TPHCM & L& Hoang Thanh ~
& Cay cdu

J—— | Théng ké cay cauw

2 Bl e ke

e e e e
H Chi Minh  [S] E‘ 161 E‘

- Chon Quan —

6 sy ca 4 30 Nk Nam Xay D
| @ 86 lrong cdy cau dwoc xay deng vao nam | [4] am Xay Dwng

Nam Xay Deng  [7]

[10]

S6 lieu théng ké

Kétqud 6cdycdu [11] |

Hinh 4.20: Man hinh thong ké cau
4.7.9.2. M6 td chi tiét man hinh thong ké ciu

Béng 4.9: Mo ta chi tiét man hinh thng ké cau
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STT Tham chiéu CSDL Loai nhép liéu
1 Link Tén man hinh: Thong ké cau
) Néu bam vio s& di dén trang

2 Link

chu

. Néu bam vio s& di dén trang

3 Link o

[Danh sach cau]
4 Radio Cho biét diéu kién thong ké
5 THANH_PHO. ID_THANH_PHO | Selectbox Danh sach thanh pho

Danh sach quan thudc thanh
6 QUAN. ID_QUAN Selectbox .

pho
7 | THONG_TIN_CHUNG_CAY_CAU. [ - v Nam xdy dung ciu

NAM_XAY_DUNG

Néu bam s& quay lai tran
8 Button s

trude do

Néu bam s& lam méi dicu
9 Button ' .

kién thong ké
10 Button Néu bam sé& thong ké cau.
11 Label Hién thi két qua thong keé.
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KET LUAN VA KIEN NGHI

Co s6 ha tang giao thong khong nhitng c¢6 tim quan trong d6i v6i nén qudc
phong ma con anh huéng 16n dén nén kinh té. Cung véi viée hién thi cac d6i tuong
trong GIS tai cdc mirc dit liéu khac nhau 13 mot trong nhitng nhu cau quan trong.
Trong d6, ciu ¢ ¥ nghia dic biét khong chi dbi vai duong bd ma con véi ca duong
thuy. Chinh vi vay, cau duoc chon 1a dbi tuong trong tdm trong ludn van thac si
nay.

Raster va Vector 1 hai cdu tric khéng gian chinh trong GIS, trong d6 Vector
v6i 3 dbi twong khong gian: Diém, Pudng, Pa gidc duge st dung nhiéu hon vi né
t6i ru hoa bd nhd, d& biéu dién cac quan hé khong gian, tao dd hoa dep va chinh
Xac.

Viéc khao sat va tim hiéu cac thong tin thudc tinh, ngir nghia cta cau trong
GTVT tai cong ty TNHH Tu van — Xay dung Hung Nghiép v&i cac hinh anh thyc
té, cing thong tin thuyét minh cho nhitng cau 16n tai Tp. H6 Chi Minh di hd trg cho
“Ung dung GIS phuc vu cong tac quan 1y cau tai Tp. H6 Chi Minh” rat nhiéu.

Chuong trinh quan 1y cau tai Tp.H6 Chi Minh duoc cai dit 1én hé quan tri co
s& dit liéu Oracle nham muc dich ti wu hoa hé théng, bao mat. Cung vdi ngén ngir
lap trinh tién tién PHP, thu vién d6 hoa khong 16 Threejs, chuong trinh di hién thi
duoc ddi tuong cau dudi dinh dang 3D dep, muot ma, hd tro cac van dé can thiét
nhu phoéng to, thu nho, tinh tién va xoay dbi tuong. Pac biét, chuong trinh cling
hién thi dbi tuong cau 3D & cac muc chi tiét khac nhau.

Kién nghi

Chuong trinh van chua dugce hoan thién toan bd, trong do vigc hién thi cau

dudi dinh dang 3D can dugc toi vu hon, cai tién hon, gitp ngudi dung dé dang xoay

chuyén va thue hién cac thao tac xem doi tuong t6t hon.
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