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LOI NOI PAU

Kién thitc vé img dung mdy vi tinh trong hoat dong vdn héa - kinh 16 - k¥
thudt cho moi nganh nghé, dén ngay nay, co thé vi nhu bién cd ménh mong.
Bién ciia thé gidi khong thay doi, khong "md rong” thém, nhung bién ciia ing
dung mdy tinh lai mo rong "hang ngay" !

Néu vi iing dung mdy vi tinh cho moi nganh nghé nhi bién cd ménh
moéng, thi ta c6 thé coi pham vi img dung cho mot chityén nganh nhu viing
bién ciia mot quoc gia.

Hién ¢6 rdt nhiéu phdn mém, sach hicong ddn sir dung mdy vi tinh theo
Windows, Excel, AutoCAD, Softdesk, SAP... do la nhitng huong ddn "cho
moi nganh nghé". Thirc 1& mot ky sit chuyén nganh, chi ¢6 thé doc, hiéu va
vin dung mot s6 rdt nhé cdc hudng ddn dé (1rong mot 1dp sdch day hang
trdm trang). Sdch hiong ddn vdan dung cu thé cho mot chuyén nganh, nhit
thiét ké - thi cong duwdng , thi "hinh nhit" con it €6.

Mot k¥ sw cdu duong sit dung mdy vi tinh thuong §ap hai logi viéc:

_ Lén ban vé thiét ké binh do, cdr doc, cdt ngang diwong: ¢6 thé diing phan
mém Softdesk hodc NOVA (ciia Cong ty Hai Hoa).

- Tinh két cdu cdu, cong bdng phan mém SAP. Tinh 6n dinh mdi déc bdng
Bishop. Ngodi ra, con c6 mol 56 phdn mém khdc do mot s6 co quan "y
bien" vé tinh todn do lan, cai tao nén ddr yéi v.v..., nlutng chua hdn dugc
thita nhén va phé cgp rgng rdi.

Thuge 1€ ciing cho thdy la: mot k§ sut “quen” sit dung phan mém tink todn
56 6 thé "quén” nguyén Iy tink todn, cong thifc tink todn. Ma cdc phdn mém
1rén khéng phdi lic nao ciing ¢0 sdn, 6 di dé cai ddt vao moi mdy tinh (0
mot cong ty thiét ké hay trong mot cong 1ruding thi céng). A'y la chita k€ hoc
cdch sir dung ciing khong phdi la don gian. Chinh vi vdy dd ¢d nhdn xét.
mdy vi tinh gitip k¥ s« “jam viéc nhanh’" nhing ciing *lam loi, lam dot” viéc
hoc 1dp i thite mot cita k¥ si!



Cdch khde phuc ¢é thé ld: cde ky sit nén ndm viing cdc nguyén Iy tinh
todn. dé & moi noi, moi liic, ¢6 thé duta vao Excel, Pascal, Visual Basic... "tit
bién tr dién" cdc chiong trinh con phyc vit cho cong viéc, va theo cdc
nguyén 1y tinh 1odn ma minh cho la hop 1y.

Téc gid viét cudn sdch ndy nham "goi y" cho phitong phdp lam viéc trén.

Mot s6 bai todn 1dp trinh gioi thiéu chi b6 hep trong pham vi thiét ké én
dinh nén didmg, thiét ké thodt medc.

Sif cdi tién vé mdy vi tinh, vé chirong trink phdn mém (Windows, Excel,
AutoCad. SAP...) thay déi hang thdng, hang ndm. Do d6 ¢ € ngai: viét vé
mdy vi tinh vita xong thi dd lac hdu roi ! Tuy vay, ciing cé thyc 1€’ la: cdc
phién bdn (version} sau cita mdy vi tinh thiong theo ngityén tdc ké thita
phién bdn trieéc. Do déd 1a c6 thé yén tam: nhitng diéu viét ra theo phién ban
trede van gitip ta tng dung theo phién bdn sau, diing nhit ng;;yé;i tdc "on c6
tritan”.

Cudn sdch nay dige bién soan theo trinh ne: gici thiéu Iy thuyét ching, vi
du tinh todn bdng tay, sau do ldp chitong trink tinh todn Pascal dé minh
hea, doi chiéu.

Ngoai ra, rong phdn Phu luc 6 gidi thiéu so luge cdch sit dung phan
mém NOVA va SAP 2000.

Do trinh do c6 han, niitng chuong trinh viét ra chi & mirc don gidn. Chdc
réng cac ban doc, ddc biét la cdc ky sit tré, con ¢é nhiéu cdch dp trinh khdc
hay hon nhiéu.

Mong déc gid gop ¥y, hugng thit cho cdc thiéu sot khé trdnh khoi khi viét
idp sdch nay.

Tac gia



| Chuong 1 _
CO CAU - UNG DUNG CHUNG MAY VI TINH

1-1. LICH SUPHAT TRIEN MAY TINH

1) Khai quat chung

& Viet Nam, tir nhitng ndm 1960 - 1970 con ding “mdy tinh” 1a thudc
Logarit. Nam 1970 - 1980 la may tinh quay tay (nhu mdy NISA cha Tiép);
mot s6 co quan thiét k€ cdn ding ca “ban gdy” cha Trung Qudc. Mai dén
nhitng nam 90, mdy vi tinh ca nhan (PC- Personal Computer) méi timg budc
tham nhép img dung vao Viét Nam, lic dau la may 286 man hinh den tréng,
sau dén 386 man hinh mau. Thang 11 nam 1997 bat dau kéi ndi Intemnet.

Trén thé gidi, chang dudmg phat trién clia mdy vi tinh, tit bude di do dam
ban ddu khd sém, nhung ciing rét gian khé. Tir 1820, nha todn hoc ngudi
Anh Charles Babgage di thiét k& chi€c may tinh dau tién, voi ¥ tedng thuc
hién cic phép tinh s6 hoc, nhung chua hoan thanh. Dén 1936, mot nha todn
hoc Anh khac, Alan Turing méi ch€ tao thanh cong chiéc mdy tinh ddu tién,
c6 tén goi “Colossus”, duge dung dé phd mat ma cta Dic va gilt bi mat cho
dén nam 1970.

Su déng gop cla M§ vao linh vire may tinh dién tir ddu tién 1a mdy Mark
I do Dai hoc Téng hop Harvard va hang IBM thiét k€ tir nam 1930, dung ro
le chuyén mach dién thay th€ cho co ciu chuyén mach co khi. My nay dugc
dung dé tinh dudng dan cho vii khi cha Hai quan M.

Dén 1940, bt dau hinh thanh mot “con s6t” ch€ tao mdy tinh gifra cac nha
khoa hoc & ca 2 bén bd Dai Tay Duong. Nam 1945, cic k¥ su My Mauchly va
1. Presper Eckert ciing trudng Dai hoc Pennsylvania (Philadelphia) da ché€ tao
thanh cong chiéc mdy tinh ENIAC (Electrolic Numerical Integrator And
Computer), mét “con qudi vat” g6m 18.000 chiéc béng chan khéng va nang
tGi 27 tan!



Co 1€ vi vay, rh(‘_)t trong nhimg con ngudi “théong minh” nhu 6ng Thomas
Watson, Chi tich hing IBM nam 1943 di phdt biéu: “Toi nghi rdng thi
truong the gici chi can khodng 5 chiée mdy vi tink™! Cau néi d6 da di vio
lich stir nhu mot trong nhitng danh gid sai lam 16n nhat cha moi thoi dai.

Tuy vay, nhiéu nha khoa hoc, cong ty kinh doanh van sém nhan ra tic
dung 1o 16n, tuong lai phdt tri€n cha mdy tinh va dua mdy tinh vao cong viéc
kinh doanh. Hang IBM di nhanh chéng nam duoc vai trd déc ton sau khi
ch€ tao thanh cong nhimg chiéc mdy tinh nho hon va cé t6c do nhanh hon.
Nam 1981, hang nay budc vao dia hat mdy tinh c nhan (PC), tao ra mot thi
trudng ma IBM duoc coi la tieu chuin khong chinh thiic.

M4y tinh ¢4 nhén chi thuc sy pho cap khi Bill Gates, tir 1975 thanh lap
cong ty Microsoft va bat dau ban nhiing phin mém lap trinh cho loai
computer ré ti€n Altair.

Tuy vay, sy phit ri€n nhanh chéng mdy tinh cd nhan ciing 12 “ngoai
sic tudng tugng” cua khong, it ngudi, trong d6 c6 éng Ken Olsen- Chi
tich kiém ngudi sdng lap ra hang Digital Equipment Corp, nam 1977 da
phét biéu: “Chdng c6 1y do nao khién nguoi ta mudn cé mor chiéc computer
trong nha”.

Trong khi dé, ngay tir cudi thap ky 80, bat nguén tir mang mdy tinh noi
bo ctia quan doi M, mang Internet d3 ra doi va phat trién nhanh chéng trén
todn thé gidi. Chi trong vong 10 nam, Internet tao nén moét thé gii huy
hoang khéng bi chia cat, 1am ddo 16n cudc séng cha nhan loai, cudn hang ty
ngudi sinh hoat va lam viéc theo théi quen mdi.

Nhung dau sao ciing con mét “thé gidi khdc” cia cdc nude chua phit
tri€n thudc khu vuc rong 16n trén trdi dat nhue Chau Phi, Nam A... Cuéc céch
mang théng tin cia Internet chura “tham t3i” ménh d4t nay. Cic nudc dé da
ngheéo s& ti€p tuc ngheo, cdn céc nitoc giau ti€p tuc gidu hon. Cude chién thu
hep khoang cich giau nghéo ndm trong cudc chién nim bat thong tin. Ai
nam dugc thong tin, ngudi dé chién thang.

2) Cau tao may vi tinh ¢4 nhan (PC - Personal Computer)

Thuat nglr “mdy tinh” quen ding hién nay thuc chat 1a chi loai mdy tinh
56 (Digital Computer). May tinh c4 nhan PC, quen goi 1a mdy vi tinh, 12 may
diing cho mét ngudi.
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a. Cdu tao chung ciia mdy vi tinh

Hinh 1-1 giéi thiéu khdi qudt cdc thanh phdn cdu tao chinh mét méy vi
tinh: hép mdy PC chifa bo vi xt Iy (nén con goi 1a hop CPU), 6 dia cing, dia
mém, cdc mach ghép néi...Ban phim (keyboard). Man hinh (monitor).
Chudt (mouse). May in (printer).

Hién nay, con ding nhiéu thi&t bi ngoai vi khdc nifa nhu: loa nghe
nhac, joystick (ban phim trd choi), modem ndi Internet, webcam {ghi hinh
qua mang)...

C4c thanh phan hitu hinh trén dugce goi chung 1a phdn cting.

Dé ngudi sir dung tam viée duoc véi PC, cin phéai cé cac phdn mém, 1a
cdc chvong trinh 1ap sdn dé ngudi sit dung ding dé didu khién m4y tinh hoat
dong theo yéu cdu mong muén. Phan mém quan trong nhit 13 hé diéu hanh
(nhu DOS, Windows, Macintosh, Linux...). Sau d6 dén c4c phdn mém ing
dung khdc nhu Office (gébm Word, Excel, thudng goi 12 phan mém van
phong), Norton Commander (NC), Pascal (TP- lap trinh), Autocad (vé k¥
thuat), Softdesk (thiét k€ kién tric, cdu dudng), SAP (tinh két cau), Lac Viét
tir dién, Antivirus. ..

Man hinh

Hinh 1-1: Cdu tao chinh mét may vi tinh.

Hinh 1-2 gidi thiéu so d6 khéi chic nang mot hé théng mdy vi tinh, gom
cac khéi nhu sau:



BO NHAO TRONG

RAM ROM
CcPU <_ ~ Bus hé thdng —~ >
[T 1T
GHEP NOI VAC GHEP NOI RA
THIET BI VAD , THIET BiRA
Ban phim Man hinh
crguc_‘?t _ ﬂ;" in
ga la(?tlet o r%a...
~ /

CAC THIET BI NGOAI VI

Hinh 1-2: So dé khoi chitc ndng ctia mot hé thong mdy vi tinh.

- Khoi xit 1y trung tam CPU (central processing unit): ding dé thu thap
va cho chay céc lenh. CPU mdy PC thudng cdu tao mot chip vi mach goi la
b6 vi xar Iy pP (microprocessor). €6 thé néi day 12 qua tim cha mdy vi tinh.
Dac trung k¥ thuat dién hinh cta b vi xit 1y 12 16c do truyén dir liéu, do
bing MHz (mé ga hec).

B6 vi xif 1§ quen thudc nhat 1a Pentium, da dugc cai tién khong ngimg:
nam 1997 1a Pentiumll ¢6 t6c d6 266 MHz, thdng 2-1999 ra ddi Pentium 111
¢6 t6c dé 500 MHz, dén thang 11-2003 di 1en t6i 3,5 GigaHz (Pentium IV).

- Bo nhé (memory): dung dé luu trif cic I¢nh va dit liéu cho bo xir 1y.
G6m 2 loai: bd nhd trong (duge tao bdi cic vi mach nhé bdn dén, dién hinh
nhit 12 & dia cing — hard disk) va b6 ihé ngoai (duge tao bdi cac moi trudng
nhé khéc nhu dia tir, dia quang).

Théng 56 k¥ thuat ctia bg nhd do bing Mbyte hodc Gigabyte. Dung lugng
nhé niy ciing khong ngimg duoc cai tién: nam 1997 4 dia cing mot may PC
méi phé cap 2 — 3 Gigabyte thi dén 2003 da phd cap 20 - 30 Gigabyte. O dia
mém 3.5 inches quen dung ¢ dung luong 1,2 Mbyte, nhung & CDRom ¢d
dung lugng t6i 600 Mbyte.
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- Cdc thiét bi ngoai vi: gdm cdc thiét bi vao ra (I/O) diung dé nhap hoic
xudt cdc dir liéu. Ban phim, chuét, mdy quét... thudc loai thi€t bi vao. Man
hinh, mdy in ... thudc loai thiét bi ra. Cic 6 dia & bd nhd ngoai c6 thé coi 12
thié€t bj vira vao vira ra.

Cic thiét bi ngoai vi duoc lién hé v6i CPU qua cdc mach ghép néi vaolra
(I/O — infout interface). Mach nay cho phép n6i 2 bo phan doc 1ap nhim lam
cho chiing ¢é thé twong hop va théng tin dugc voi nhau.

- Bus hé théng: 1a mot tp hgp cac dudng day ma qua dé CPU c6 thé lién
két véi cdc bo phén khac.

Bé nhd thudng duge chia thanh timg 6 nhé nhé nhu tr hay byre
(1 byte = 8bit, 1 tir = 2 byte). Mbi 6 nhd d6 cling nhu mdt thiét bi vao/ra
dugc gdn cho mét dia chi (address) dé CPU cé thé dinh vi khi can doc hay
viét dit lidu 1én né.

Maiy tinh phéi cé mot mach tao cdc xung dién goi la dong hé hé thdng
(system clock) dé duy tri hoat dong va déng bo hod CPU cling cdc bo phan
lién quan véi nhau. Tan s8 dong hd hé théng ndy quyét dinh 18¢ do hoat
dong cua CPU.

Toan bo hé thdng mdy tinh hoat déng nhéf nguén dién xoay chiéu (220V)
hoac acquy. Do nhiéu thiét bi ngoai vi cin néi tryc ti€p vao § cdm dién nén
" hé thong day cam khd phic tap, cdn bd tri khoa hoc, 8 cdm vimg chic dé
khong xay ra su ¢6 lam mat dit lidu.

Quad trinh st dung PC ¢6 thé theo trinh ty khdi quét nhu sau: m& mdy —
vio phdn mém mudn st dung (thi du Excel), lap mot bang tinh todn, save -
dat tén file dé luu gilr vio & cling, hoan thanh thoat ra khoi excel, tat mdy.

Do d6, “bai hoc dau tién” khi sit dung mdy vi tinh luén 1a: m& mdy, tat
mdy, vao phin mém img dung, thoat ra khoi phan mém.

May vi tinh gitp ta tang nhanh t&c d6 1am viéc rat nhiéu, nhung ciing hay
hong vat, tao nén nguy co kho chiu nhat, ddng ti€c nhat 13 mat dif liéu ma ta
da day cong thiét lap, luu it qua hang thang, hing nam. Cho nén c6 ngudi
dd nhan xét: may vi tinh “dong danh nhu mot ¢6 gdi dep vay !”

b. Cdu hinh bén trong mdy vi tinh

Hinh 1-3 gidi thiéu khai quat cdc cdu hinh bén trong mot hop may PC néi
vGi céc thiét bi ngoai vi va may PC khéc trong mang.



tan hinh

PC
Card . May in
ghép ndi
man hinh - —~
Ghép néi !
Ban mach chinh song song
. Buan
f A dién thoai
RAM 80 x 86 Ghep ndi MODEM ———
néi tigp
Card
ghép ndi . PC
mang
3 i 3 3 {__{ Ban phim
CD rom dia mém | diz cling .
]

Hinh 1-3: So db khéi ciia mot PC véi cdac thiét bi ngoai vi
Tém tét cac cdu tao trong may nhu sau:
- B6 vi xir Iy 80 x 86
- Ban mach chinh (Mainboard)
-0 dia cimg (HDD - Hard Disk Drive)
- O dia mém (FDD - Floppy Disk Drive)
-0 dia guang (CDRom — Compact Disk Read Only Memory)
- Chip nhé tam thdi RAM (Random Access Memory)
- Mach ghép ndi cac thi€t bi vao ra Bus

- Céc khe cim md rong (Expansion Slots)
3) Mang may vi tinh
C6 2 loai:

- Mang rong (WAN — Wide Area Network): 1a mang n6i nhiéu mang cuc
bd LAN trong pham vi mot tinh hay mot nude. Internet 1 mang lién ket toan
thé gidi, gidp ta truy nhap, trao ddi s6 liéu v6i moi ngudi trén the gidi. Mot
dang trao déi phd thong nhat 14 thu dién tir E-mail. :
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- Mang cuc b6 (LAN — Local Area Nerwork): dung trong mot pham vi hep
(nhut mot co quan ), xem hinh 1-4. Trung tam cta LAN 1a moét mdy chinh goi
14 mdy chi (server). May nay quan 1y tat ca cac dif liéu chung cho toan céac
nit mang. Qua cic dau ndi, mdy chi néi véi cdc mdy tinh khic (duge goi la
céac tram — workstation) hodc cac thiét bi ngoai vi nhu mdy in, modem. ..

May in

MODEM

Hinh 1-4: Mang cuc bo LAN

M&i ban mach ghép ndi mang ¢6 moi chip vao/ra trong dé ¢6 b nhd dém
dé luu trir tam thoi cic thong tin vao/ra. Bin mach nay duge cdm véo céc
khe cdm md rong chia méi may trén mang, nhu so 46 hinh 1-5.

PCA
ITLL S =
| o —
gﬁgg Chip vaolra | Ghépnsi mang } L@’&
o _I]IIZIIEI:I!

[ ;Jus ‘ Bo nhd dém ‘U -
H

Hinh 1-5: Bdn mach ghép néi mang

Il



1-2. UNG DUNG MAY VI TINH

1) (fng dung chung

Ung dung mdy vi tinh trong hoat dong xi hoi hién nay rat phong phd, bao
g0m moi quéc gia, moi nganh nghé, moi thoi gian. Khii quat nhu sau:

- Don gian phé thong nhét 12 tng dung trong cong tdc van phong
(Word, Excel...): 1ap c4c van ban, tinh toin s liéu, thong k& x1r 1y sd liu
trong Excel ...

- D6 hoa: lap céc ban v& trang tri cﬁng nhur thi€t k€ ky thuat. Trong thiét
k€ kién tnic, v6i ing dung 3D cho phép tao cdc ban vé phdi canh rat nhanh
va sinh dong

- Gidi ui da phuong tien (Multimedia): nghe nhac, xem phim, choi
games, chat, gip mat qua mang véi thist bi webcam. ..

- Lunu tri, trao ddi dit liéu qua mang Internet, E-mail. .|

- Thuong mai dién ur: Kinh doanh, quang cdo qua mang

- C6 thé 1ap ca “chinh pha dien tir”

Nhung bao trim lén tat ca, Ia cong vi¢e lap trink d¢ ¢6 cdc phdn mém
phuc vu cho céc ting dung trén, -

2) Phan mém

Nhu di néu & trén, phin mém (Software} la thanh phan ket ni ngudi sir
dung véi méy vi tinh, trong dé quan trong nhat 14 hé diéu hanh. Sau dén cac
phan mém iing dung khic.

H¢ di€u hanh 12 chuong trinh digu khién chi dao d6i véi mot mdy tinh,
ding dé quén 1y cdc chic nang ndi ri cia mdy tinh, va cung cip nhimg
phuong tién dé€ kiém sodt cac hoat dong cia mdy d6. Nhimg hé diéu hanh
may tinh cd nhan phé bién nhat hién nay géom cé6 MS-DOS, Microsoft
Windows, Macintosh ...

Khéi qudt chung nhr sau:
a. MS-DOS (Microsoft Disk Operation System)

Hé dicu hanh tiéu chudn mot ngudi sir dung cla cdc mdy tinh IBM va
tuong thich IBM, ra d&i vao nam 1981, MS-DOS (Microsoft Disk Operating
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Systern) di dugc hiang IBM dua ra ti€p thi v&i tén goi PC-DOS; hai hé nay
hdu nhu khong thé phan biét 14n nhau. MS-DOS cé nguén géc trong CP/M -
_hé diéu hanh cho cdc mdy tinh 9 bit phé bién trong nhimg nam cudi 1970.
Phién ban nguyén thuy ma vé sau trd thinh MS-DOS la do mét hang nhé &
Seattle bién soan v6i muc dich thuc nghiém. Vi Microsoft nhan hop déng
bién soan cho IBM mot hé diéu hanh dé dung véi mdy tinh IBP-PC nén
Microsoft di mua lai va phat trién chuong trinh d6. MS-DOS la mot hé diéu
hanh bang céc dong lénh, né yéu cau ban phai dua vao cic 1énh, ¢dc bién, va
cdc cu phdp mdi sir dung thanh cong MS-DOS. Tuy nhién, sau khi hiéu céc
lénh MS-DOS, ban ¢6 thé dat dugc trinh do diéu khién cao hon thong qua
c4c kha nang cia hé diéu hanh - d6 1a viéc 1ap cac thudc tinh tép, tao ra céc
tép bé thire hién v dong, va xay dung cic thit tuc ghi du phong ban tu dong.
Cung véi kha nang nay, ban ciing ¢é sn cdc trinh tién ich rét t6t gitip ban
trinh ding DOS bang cdch két hgp cac nhiém vu dé trong mét giao dién
ngudi-may véi cic trinh don kéo xudng va cdc hop hdi thoai. Mot han ché
ngat nghéo nhat cha MS-DOS 1a hang rao 640 RAM ma hé diéu hanh bit
budc qud trinh dién todn tuong thich IBM-PC phéi tuin theo. Mac di cé
nhiéu ngudi dd chuyén sang véi Windows dé st dung cdc khd nang quan ly
bo nhé va giao dién dé ding cia nd, nhung hang triéu mdy tinh tuong thich
IBM PC loai cii dang tén tai khong thé chay t6t v6i Windows. Khong nghi
ngo gi nita, MS-DOS 1a mét hé diéu hanh duge ding rong rai nhat trén the
gi6i va co 1€ sé cOn ton tai trong nhiéu nam nita.

Loi khuyén: Dé cé higu suat cao nhét véi Microsoft Windows, ban hiy
nang cép lén dung MS-DOS 6.0 - 6.2 va chay trinh ti¢n ich MEMMAKER
dé tan dung hél wu diém cla toan bo nhé cla hé théng.

b. Microsoft Windows

Day {2 mot he diéu hanh phé thong nhat. Windows 12 mot moi trudng cira
s6 va gtao dién ngudi - mdy theo dng dung (API), nhim bé sung thém cdc
thao tac da nhiém cho DOS, va dua vao qud trinh dién todn theo quy céch
IBM moét s6 tinh nang giao dién nguoi - may theo d6 hoa cia Macintosh,
nhu cac trinh don kéo xuéng, cac kiéu chir da dang, cdc dung cu van phong,
va khad nang di chuyén tai liéu tir chuong trinh ndy sang chuong trinh khac
théng qua Clipboard. Vi Windows ¢é tat ca cic chiic nang can thiét cho viéc
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b6 sung thém céc tinh nang nhu céc chuong trinh don, céc clia s8, va céc
hop h¢i thoai, cho nén tdt ca cdc chuong trinh ting dung Windows déu c6
mot giao dién tro giip. Ban ddu, Windows chi c¢é nhiéu hon mot it so véi
ban duyét truc cia Presentation Manager clia OS/2. Windows chi chay
dugc v6i mét it chuong trinh ing dung duge bién soan dac biét cho né trong
moi trudng giao dién ngudi-mdy d6 hoa, va st dung céc tiéu chuin nhé md
rong nhu Lotus-Intel-Microsoft Specification 4.0 ching han. Tuy nhién,
nhiing chuong trinh theo quy cich IBM thé hé mdi ddi hdi phai ¢6 ché do
bao vé clia cdc bo vi xir Iy Intel 80286 va 80386 véi 16 M khong gian nhé
d6ng nhat cda chiing. Microsoft da chon lap trudng 1 cdc chuong trinh trong
ché do bao vé phai dugc bién soan cho 08/2 va Presentation Manager. Vé
sau, DESKQ view (cua hdng Quarterdeck Systems) xudt hién v&i kha nang
c6 thé chay cdc chuong trinh MS-DOS trong céc cira s6 ché do bao vé, cho
nén Microsoft cling da cho ra doi Windows 3.0 ¢6 thé chay véi cic chuong
trinh tng dung MS-DOS trong ché do bao vé. Windows 3.0 da thanh cong
mot cach ky diéu, ciing v6i Excel va Word for Windows dang thu duoc
nhi¢u ngudi ding hon; cdc khich hang sir dung Windows khac thi mua
chuong trinh nay don gian chi vi mudn chay nhiéu chuong trinh cling moét
lic. Ban 1992 cia Windows 3.1 di clng c6 thém cho sy thong dung cla
Windows, do ¢6 nhiéu cai thién quan trong vé té¢ do, ¢6 Program Manager
va File Manager, ¢ cdc phong True Type, c6 kha niang diéu khién chuot
trong céc trinh ing dung MS-DOS, ¢6 man hinh Help duge cai thién va kha
nang da nhiém, cé cdc trinh cdt git man hinh cai sin, cé kha nang lién két
va nhiing déi tuong (OLE), va cdc md rong da phuong tién. Mic dii nhiéu
nguoi sir dung DOS vén ti€p tuc thich thi vé téc dd cao hon va sur ki€m soat
cta ngudi ding truc ti€p hon trong céc trinh tng dung duge ua thich cla
ho, nhung nhitng ngudi sir dung ¢6 nang khi€u dé hoa déu déng ¥
Microsoft Windows sir dung rat tha vi. Loi khuyén: Dé chay Windows,
ban phai ¢6 nhi€u sitc manh dién toan hon khi chay cdc chuong trinh ung
dung DOS wong duong. Mot nén Windows 16i thiéu phai gém c¢6 mot
mdy 80386 SX chay & 16 MHz (nhu) g t6t hon 1a 20 hoic 25 MHz, it nhat
4 M RAM, 80 M dia ciing, mo6t bo diéu hop VGA 16 bit ciing v6i man
hinh VGA, va mot mdy in phun hodc laser. T6t nhat 13 mua mot méy
80486 DX 2 chay 6 66 MHz, 8 M RAM, 200 M dia citng, va mot bo diéu
hop VGA cung v&i man hinh.
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Sau Windows 3.1 dén cac phién ban Win 95, Win 98, Win 2000.
Microsoft Windows NT

La phien ban 32 bit cia giao dién ngudi-mdy d6 hoa thong dung ciia
Microsoft, né tao kha nang da nhiém thyc su cho nhitng mdy tinh c4 nhan c¢6
co sd Intel va cdc tram cong tac chuyén dung. Phién ban nay clia Windows
c6 the bé qua DOS va 6 kha ning thim nhap 16t hon vao bo nhé hé théng
so vai Windows 3.1. Windows NT chay dugc trong ché do bao vé khéng loai
trir trudng hop nio, cho phép nhifng lap trinh vién cé thé sir dung dén 4
gigabyte RAM ma khong can phai sap xép lai d€ ddnh lira mdy. Cling véi
nhimg wu di€m d6, Windows NT cdn cé khé nang chap nhin truc tric, quan Iy
€p, tham nhap mang, va bao vé an toan dugc cai thién ot hon. Trén man hinh,
Windows NT tréng giong nhu Windows 3.1 quen thudc. Khéng 1€ thuge vao
su gidi han cua DOS, Windows NT nhim vao nhing nhuge diém cla
Windows 3.1 dé khic phuc, nén dd tré nén hdp din déi véi cdc hé dién todn
nhiéu ngudi sir dung, 1a cdc hé hay diing UNIX hoac OS/ 2. Tuy nhién véi doi
hoi b nhd ldn - 70 M khong gian dia ciing va 16 M RAM chua ding dén -
Microsoft Windows NT chi dugc str dung trong cdc hé mdy tinh manh nhat.

¢. Cdc phan mém itng dung khdc

Phin mém tmy dung hién nay ¢6 cho moi nganh nghé, moi thanh phan
cong viéc va khong ngimg dugc cai tién.

Vai cong tac thi€t k&€ cdu dudng 6 16, da cé cdc phan mém vé thiét k&
binh dé, cat doc, cat ngang dudng (Sofidesk), tinh két cau (SAP), tinh dn
dinh mdi taluy (Bishop), tinh mang Iudi thoat nudc dé thi (Mouse), tinh hiéu
qua kinh € von dau tu (CBA, HDM ) v.v...

Cong nghé phan mém ciia Viét Nam hién nay ciing dugc phat trién khd
manh. Trong thi€t k& dudng, nhiéu k¥ su da quen thuéc véi phin mém
NOVA cua Coéng ty Hai Hoa.

Tuy nhién, pham vi ing dung phan mém doi khi ciing khong thich hop do
cd sd 1y thuyét khac nhau, quy trinh k¥ thuat khac nhau, va khong phai lic
nao ciing “cé sdn”, “cé dii” dé cai dat vao mdy tinh. Do vay, cdc k¥ su nén
biét 1ap trinh dé ¢é thé “nr bién ne dién” mot s6 noi dung thiét ké theo quy
trinh Viét Nam, theo 1y thuyét tinh todn ma minh cho 1a hgp ly.
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3) Cong tac lap trinh

Dé lap trinh, trudc het phéi_dl,fa vao ngon ngil 1ap trinh. Hién nay ¢6 nhiéu
ngon ngil 1ap trinh nhu Pascal, C+, Visual Basic ...

Dé 1ap trinh cho ra mét sin phdm phan mém, thi du thiét k& dudmg, yéu
cdu déu tien 1a phai c6 sy két hop chat ché ctia 2 chuyén gia:

_ Chuyén gia vé thi€t k& dudng, chiu trach nhiém dé ra cic noi dung thi€t
ké&, trinh tu thiét k&, céc tinh hudng xdy ra khi thigt ké...

- Chuyén gia vé lap trinh mdy tinh, chuyén cdc noi dung trén thanh
chuong trinh chay mdy tinh qua céc budc nhap s6 lieu, cic lénh . ..

Néu chuyén gia thiét k& dudng khong gioi, s khong thé ludng trudc moi
¢inh hudng xay ra dé chuyén gia 1ap trinh viét chuong trinh. Nguge lai, néu
chuyén gia lap trinh khong gioi, khong nam dugc van dé dé chuyén thanh
chuong trinh cho mdy chay. K&t qua la chuong trinh chay sé bi 16i, khong
ddp tng hét moi tinh hudng thuc t€ khi ngudi k¥ su thi€t k& sir dung phin
mé&m dé thiét k&,
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Chuong 2
KHAI QUAT VE LAP TRINH TURBO PASCAL

2-1. DAC DIEM NGON NGUPASCAL
1) Xuét xi

Nam 1971, gido su Niklaus Wirth ¢ trudng dai hoc k¥ thuat Zurich (Thuy
s§) da thiét ké va cong b mot ngon ngit lap trinh bac cao, van nang, dugc
dat tén I3 Pascal d€ tudng nhé dén nha todn hoc ngudi Phép Blaise Pascal ¢
thé ky XVIL

Trong 14p trinh Pascal, ldn déu tién N. Wirth dua ra khai niém “Phuong
phdp ldp trinh cdu trize” ma trude dé, nhu phuong phap FORTRAN khong
¢6. Ngay nay, Pascal duge coi 12 mot trong nhimg ngdn ngi lap trinh bac
cao uu viét nhat trong ca finh vuc giang day va lap trinh chuyén nghiép.

2) Céc loai Pascal

Ban diu Pascal chi 1a ngon ngit dé day hoc 1a chinh, nhung do kha nang
{mg dung thyc 1€, cic hang phan mém da sir dung dé thuong mai hod v6i
nhiéu loai khac nhau:

- ISO Pascal: Pascal chuédn ISO (International Standard Organization).

- ANSI Pascal: Pascal cha Vién tiéu chuin Hoa Ky {American National
Standard Institute).

- Turbo Pascal: Pascal cia hang Borland.
_ IBM Pascal; Pascal clta hing Microsoft.

_ UCSD Pascal: Pascal ciia trudng Pai hoc tong hop California & San
Diego (University of California at San Diego).

- Pascal chay trén mdy tinh VAX
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Trong céc loai trén, Turbo Pascal 1a loai phd bien nhét wrén thé gidi, vi
dap ung nhimg yéu cau rat da dang clia ngudi sir dung. '

- D6i voi nguvi hoc: Turbo Pascal cho phép ngudi hoc lam viéc v6i may
theo ché€ do déi thoai (question — answer).

- P6i véi nguoi ldp trink chuyén nghiép: Turbo Pascal la mot cong cu
phét trién manh va ¢6 t6c d6 cao vi c6 thai gian dich va thye hién chuong
trinh nhanh vao loai bac nhat.

3) Cac version cua Turbo Pascal

Hang Borland da cho ra doi céc Turbo Pascal (TP) version 2.0, 3.0, 4.0,
5.0,5.5,6.0va7.0.

Version 6.0 dac diém ndi bat 1a gi6i thiéu thanh phan ctia Turbo vision,
mot thu vién chuong trinh cu thé, dinh hinh cé cic cira sd tién ich dé doi
chi€u vdi nhau.

Version 7.0: dugc dua ra vao cudi nam 1992, ¢6 thé chay trong ca h¢ diéu
hanh MS-DOS vi WINDOWS. Véi version nay, ngoai Turbo Pascal con ¢6
Borland Pascal (BP). Version nay di thuc su m& rong cé phép, quan 1y chudi
0, cling c6 lai cac quy téc, hé théng, chi thi cdc cau lénh.

Sau khi cho ra ddi version 7.0, hing Borland d6i tén thanh Inprise va dé
lai mot tdn tai: khi chay Borland Turbo Pascal 7.0 trén mdy tinh téc d& cao
(Pentium II, AMD K6..) thudng méc 16i dua ra théng béo “Erro 200:
division by zero”, ngay ca khi chuong trinh kKhong hé c¢é phép chia. Ngudi
ding trén the gidi da phai ur khac phuc thi€u s6t nay. & Viet Nam, ban doc

'¢6 thé tu sira bing cich copy file TURBO.TPL tir Pascal da chay dugc trong
mot mdy toc dé cao, sau d6 copy de lén file Turbo.tpl di cé trong thu muc
BIN clia mdy chua chay duoc.

4) Pac diém cha ngon ngir
Ngon ngit Pascal ¢6 cac dac diém sau:
- La ngén ngit c6 tinh dinh kiéu chdt ché.

Cic bién va cdc hang trong mot biéu thifc phii c6 cting kiéu dit liéu. Khi
c6 kidu khdc nhau thi phai chuyén déi vé ciing ki€u. C6 thé chuyén doi
~ dong hoac chuyén ddi bat buoc.
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- La ngén ngit mang tinh cdu triic.

Pascal cho phép mét chuong trinh 16n ¢6 thé chia thanh nhiéu phan, méi
phdn doc lap vGi nhau nén nhiéu ngudi ¢6 thé cuing tham gia viét mot chuong
trinh. Thong thudng cdc khdi dng v6i timg nhiém vu cu thé dugc thuc hién
biang cdc chuong trinh con (subrouting) va st dung cac bién riéng (local
variable) nén khong lam anh hudng dén cic chuong trinh con cia céc kh6i
khac. Quan heé giita chuong trinh con v6i chuong trinh chinh hay gilfa chuong
trinh con véi nhau 1a x{r 1y dit li¢u va dua ra két qua tir chuong trinh con do.

Cu thé, tinh cdu trdc clia Pascal duge thé hién ¢ 3 mat sau:

+ Céu triic vé mat dit lidu: 1t cac dir figu chuan hay dit lieu cau trdc,
ngudi 1ap trinh c6 thé xay dung cdc kiéu dir liéu phic tap hon.

+ Cau triic vé mdt lénh: 1t ¢éc 1eénh don hay iénh cau tric, ngudi 1ap trinh
6 thé nhém chung lai vo1 nhau va dat gitia tir khoa BEGIN...END thanh cau
lenh phiic tap hon goi 1 lénh phitc hay cau [énh ghép.

+ Cdu triic vé mdt chieong trinh: mot chuong trinh ¢4 thé chia thanh
nhiéu chuong trinh con dudi dang cdc thii tee (procedure), cdc ham
(funtions), cac don thé (modules), cic don vi (units) doc lap véi chuong trinh
chinh ma su tuong téc giita chiing la du liéu dua vio va nhan lai két qua.

Khai niém vé 1ap trinh cdu trac s gidi thi¢u chi i€t hon & muc 2-7.

12, KHOI PONG, GHI CHUONG TRINH VvA KET THUC TURBO
PASCAL

1) Khéi dong Turbo Pascal 7.0 (TP7), hoac Borland Pascal (BP).

Pé lam viéc véi Borland-Turbo Pascal ta nén dat tat ca cdc tép heé thong
trong mot thu muc (nhu TP7, BP) & & C. Dé khoi dong TP7 hoic BP qua NC
(Norton Commande), ta vio NC, lan lyot dat thanh sdng réi enter: TP — BIN
_ turbo.exe - s& ra file ddu tién vSi menu chinh nhu hinh 2-1.

Cach khac: vio NC — TP — BIN 16i g6 ti€p vio ddu nhac & phia dudi:
CATP > BIN > Turbo, nhén Enter s€ ra hinh 2-1.

File Edit Search Run Compile Debug Tool Option Window Help

Nhu & thudng, mi menu trén s& bao gém nhiéu myc chon khac, qua céc

hop thoai ma chiing ta s¢ 1an lugt tim hi€u sau.
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File Edit Search Run Compile Debug Tools Options Window Helo

1) ———  NONAMEQO. PAGH = 11 P g L ¥ A
|

IIlIIllllllrll!JIIIFIIIFIIIII!II

F1 Help F2 Save F3 Opeh Alt + F9 Compile f9 Make Alt + F10 Local menu
Hinh 2-1: Man hinh File méi cia TP7.

=i Save File As

Hinh 2-2: Hép thoai ghi tén file méi (Save File As).




2) Ghi tén File (tép chuorng'trinh)

Sau khi soan thdo chuong trinh 1an ddu, can ghi lai va dat tén File médi
(Save File As) ta nhan F2 ra hop thoai nhu hinh 2-2. Trong & dau muc Save
file as ta ghi tén file voi dudn * PAS (thi du: phepcong.PAS ).

3) Ra khoi Turbo Pascal

Cach 1: dung chuot choé vao menu File, chon Exit,

Cach 2: nhan Ali+X

4) Mg lai File da co

Céach 1: ding chudt dua con cho vao menu File, chon Open ra hop thoai
Open a File nhu hinh 2-3. Nhan ti€p chudt vao File di c6 dinh md lai.

Cich 2: nhén F3 ra hop thoai Open a File nhu hinh 2-3., Enter dua thanh
sang xudng danh sach File, chuyén thanh séng dén File da ¢ dinh mé& lai, Enter.

File Edit Search Run Compile Debug Tools Options Window Help

R I S NONAMEQO PAS =~ —— —==-— == -~ 1-f -+
L e OpenafFie ——-—-—-----==-=--=--< +
Name
[ PHEPCONG PAY
Files

BDANG_CE PAS | THGIANLUPAS | [ Replace ]
COPYOF-1PAS | TIMD_QPAS
GREPZMSG.PAS | TIM_V_Q.PAS
LLGMUAQ.PAS | TING_Q_K.PAS
LUNCOKET.PAS

PHEPCONG.PAS
PRNFLTR.PAS
Q_HINH_T.PAS !
| | Help
DATPIBIN PAS
BOANG_DE.PAS 1239 Feb 20,2004  3.56pm
e e e mm M m e EmE e m—— e m = == +
L
- A
a O

{F1 Help| Type for incremental search; fower for files, upper for directories

Hinh 2-3: Hop thogi Open a File
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5) In chuong trinh va két qua chay chuong trinh
a. In chuong trinh

Sau khi soan thio xong chuong trinh, chay diing, mudn in lai, ¢6 thé [am
nhu sau:

- Nhin Ali+X ra khoi TP

_ Viao Word — Open — 6 C: - TP~ BIN — Tim tén File (thi du Pro-4.PAS) -
Open - Print - OK.

Chd y: trong BIN s€ ¢6 nhiéu File Pro-4 véi cac dudi nhu exe, bak...May
chi in v&i dudi PAS.
b. In két qud chay chuong trinh

Sau khi chay chuong trinh ra két qua tren man hinh DOS, mudn in lam
nhu sau:

- Nhén Alt+Screen — nhdn enter vé chuong trinh — nhin Alt+X thodt
khoi TP

- Vio Word (ra man hinh tring) — vao menu Edit chon Paste (hién ra két
qua chuong trinh trong Word) — Print - OK.

7.3, SOAN THAO VA THUC HIEN CHUONG TRINH

1) Soan thao chuong trinh

C6 thé hinh dung khai quat mot chuong trinh Pascal: La mot bai todn
gom cac bién s6 (duge thé hién bing cic ki€u dir li¢u) trong mot ham s0,
duoc giai bing céc lénh lién ket vo1 nhau qua céc tir khod. Chi ti€t s 1an lugt
gi6i thieu & muc 2-4, 2-5, 2-6. '

Trude khi soan thao, khéi dong vao File méi nhu di néu & trén.

Khi dién giai soan thao chuong trinh, ta ¢6 thé gb tiéng Viét khong dau
(1tic 1a theo Font tiéng Anh).

Tha tuc soan thao mot chuong trinh Pascal dién hinh thudng c6 dang nhu
vi du sau:
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Vidu2-1.
Program Phep_cong;
uses crt,
var
a,b,t:integer;
begin
clrser;
write(‘nhap vao so a:");readln(a);
write(‘nhap vao so b:’);readln(b);
t:=a+b;
writeln(‘tong cua a va blat’,t:10);
readln
end.

Pé kiém tra chuong trinh soa
Alt+F9. Néu ding sé ra thong bdo nhu hinh
thong bao nhu hinh 2-5.

Chi tiét cdc thuat ngit dung trong vi du 2-
nghia 1a 10 khoang trong danh ché cho viét 56, gdm

n thao cé ding luat Khong, nhan phim
2-4. Néu khong ding s& dua ra

1, s& giai thich & muc 2-4, 2-5.

S6 10 sau chit t c6 ¥
ca phan nguyén va thap phan (néu la real).

Compiling

Main file: T1.PAS
Done.

Destination: Disk Line npmber -0
Free memory: 323K Total lines : 26

Hinh 2-4: Théong bao két qud kiém tra ldp chuong trinh diing

23



Var

d : String [255] ;

dong : Integer ;

btep1, btep2: Text

tep1, tep2: String [30]

Begin

Write ('Vao tép nguén:'); Readin (tep1);
Write ('Vao tép dich:'); Readin (tep2);
Assign (btep1, tep1);

Assign (btep2, tep2);

Reset (btep1); Rewrite(btep2);

Hinh 2-5: Thong bdo 16i khi chuong trinh viét sai
2) Thuc hién (chay) chuong trinh
C6 2 cach:
- Vao menu Run, chon muc Run
- Nhén phim Ctrl+F9
S& ra man hinh nhic nhap lan lugt s6 a, s6 b roi cho két qua t nhu sau:
nhap vao so a:4

nhap vao so b:5

tongcuaavablat: 9

3) Mot so 1énh chinh khi soan thao chuong trinh

Cheén 1 dong: an phim Curl+N

Xoa | dong: Cul+Y

Khoi phuc dong vira xod: Ctrl+QL

Xod tir vi tri con rd dén cui dong: Ctrl+QY

Pénh dau khéi: dua con 1o dén ddu viing cin danh dau khéi an Curl+KB,
dua con 1o dén cudi khoi an Cirl+KK
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Sao chép khéi: Sau khi da danh ddu kh6i, kh6i dugc xéc dinh s& d6i mau.
D& sao chép khéi nay, dua con cho dén vi tri cin sao chép &n Cul+C

Dich chuyén khéi: Cirl+V

Xod khéi: Cul+Y

Xo4 danh ddu khoi Ctrl+KH
Tim kiém chudi ky tu: Ctrl+QF

Tim ki€m va thay th& mot chubi ky tu bing mot chudi ky tr khac:
Ctrl+QA

»-4. CAC KIEU DULIEU

Kiéu dit lieu ding dé xédc dinh tap hop cdc gia tri ma mot bién c6 thé
nhan. Mai bién trong chuong inh cén phéi duge k&t hop véi mot va chi mot
kiéu dif lieu. Kiéu dir liéu xdc dinh thude tinh cha dit liéu, 1a co s& d¢ phan
biét doi tugng nay véi doi tuong khac.

Cic kiéu dit lieu chuan clla Pascal nhu bang 2-1 sau.

Bang 2-1. Bang keé cic dir liéu chuin cua Pascal

l Tén Kiéu

chh thuoc\ Pham vi \ (Ghi chu
|rlnteger 2 Byte \ -32768 dén 32767 |‘ Dang 8 bit, ¢é dau
Byte 1 Byte \ 0 dén 255 Dang 8 bit, khong déu
' Word 2 Byte 0 dén 65535 Dang 16 bit, khong déu
\ ShortInt 1 Byte -128 dén 127 Dang 8 bit, c6 ddu

Longlnt 4 Byte 2147483648 dén 2147483647 | Dang 32 bit, co ddu

Boolean I Byte 2 gid tri: True hdac False
|.| Char | 1Byt 0 dén 255 Dang 8 bit, khong dau
| Real .6 Byte 2.9E-39 dén 1.7E+38 Dinh tri ¢6 11 ky s6

LExtended [0Byte | 3.4E-4932 dén 1.1E+4932

. Sau day mo td mot vai kiéu dit liéu chinh:
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1) Kiéu s6 nguyén Integer
La cdc s nguyén ﬁhu 0.1.3, 34, 57 .... ¢6 ddu am (-) hodc duong (+)

Ciing c6 thé 1a cdc chit dai s6 nhy: a, b, m, n, X, ¥, 50 ...

2} Kiéu s¢ thue Real

La cdc sd thap phan, ¢6 ddu am (-) hodc duong (+)

Céc s6 thie duge viét dudi 2 dang:

+ Dang ddy phay tinh nhu 654.326

+ Dang déiu phdy dong nhu 6.54326E+02 (=6.54326*10° = 654.326)

3) Kiéu Boolean

Di lieu kiéu nay chi c6 2 gid ui True (ding) va False (sai). Gid tri False
dugc coi 14 nho hon True

2.5. TEN BIEN VA HANG, PHEP GAN VA SO SANH, LOI CHU
THICH, TUKHOA | ‘

1) Tén
Tén ding dé dat cho cic dai Juong trong chuong trinh nhu tén bién. tén
hing, tén kiéu dit liéu, t€n ham, tén mang, tn ban ghi, tén chuong trinh, tén
con 16... Ten bét ddu phai 12 chit cdi va khong chira diu tréng, dau phép
toan va tén khong duge tring vai tir khod.
Cic vi du ding vé tén:
Tinh_luu_luong_cong Q:
Delta;

Céc vi du sal v€ 1én:

Tinh-do-lun-nen; {vi cé dau trir)
2duong_thang; (vi Ky ty dau tién la s6)
Type: (trung véi tr khoa)

Trong khi thuc hién cdc cau 1énh, Pascal khong phan bi¢t chit hoa va chir
thudng, (nhung vé6i chubi ky tu thi ¢é phan biet).
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Vi du vé tén sau day déu ¢ ¥ nghia nhu nhau:
TinhKhoiluong;
tinHkhO1LuonG;
2) Bién
Bién 1a mot dai lugng luu trit mot gid tri nao d6 ding dé tinh todn, so
sdnh trong chuong trinh. Bién cung nhan céc kiéu dit liéu nhu 4 gidi thiéu &
trén va 6 thé thay d6i gid tri nhiéu 14n trong chuong trinh.
Bién la tén mot ving luu trit dif lieu.
Trude khi dung bién phai khai bdo theo dang sau:
var
<diy cac bién>: <dang dif ligu>
Céc bién trong day duogc viét cdch nhau mot ddu phdy, tham khao vi dy sau:
var
a,b,c:Real;
1,n:Integer;
t:String[10];
Mot bigh dang string dugc cdp mot s6 byte bang chiéu dai clia n6 cong thém
mot. Byte ddu tién dé ghi s6 k¥ ty dang luu git, méi byte con lai motky tu.

3) Hang

Hang 13 mot dai lugng xac dinh, khong thay déi gi4 tri trong chuong trinh
véi tix khod CONST. Hing ciing ¢0 céc kiéu dit Liéu nhu trén. Khi khai bao
hang, phai tuan thil nguyén tac saw:

Tén hang = gi4 tri ctia hang hoac

- Tén hing = biéu thic clia hang

Vidu:
Const
a:=be rong nen;
b:= 60;
c:=4*6
d:=FALSE;
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Turbo Pascal cho phép thuc hién dong thoi vigc khai bdo va khdi dau mot
gid tri sau tit khoa const.

Vidu:
Const
a:=10.5;
b:integer=60;
Sau nay, trong chuong trinh, gid tri cia bién b di dugc nhan gia tri 14 60
(trir trudng hop ta gan gid tn khaic).
Mot s6 i y:
Trong chuong trinh ¢6 thé gan lai gid tri cha bién b:
b:=48;

Nhung néu gén lai cic hang khong duge khai bdo nhu dang trén, (vi du
nhu bién a) thi s& bi thong bdo 16i. Vi du nhu sau la khéng hop 1&:

a:=8.4;
4) Phép gan
Trong khi lap chuong trink, mot s& bign c6 thé duge gdn mot gid tri nao
d6 biing toan tir gan (:=). Phép gin con c6 y nghia la thay thé gid tri hién tai
clia bién bang mot gia tri moi.
Vidu a:=5: nghia 12 bién a nhan gid tri 1a 5
b:=3*h; nghia 13 bién b ludn co gid tri gdp 3 lan bién h
.c:=c+1; nghia 14 bién ¢ 14y gid tri c@ ting thém 1
Cin luu ¥ ring: biéu thic duge gdn phai phd hop véi kiéu dit lieu cua bi€n
hoac két qua cua ham.

Vidu:
Néu khai bao Phép gdn hop 1¢ Phép gan khong hop 1¢
var
i:Integer; i:=18; i:=18.5;
k:Real; k:=10.6; k:=10;
h:Char; h:="C h:=5;
t:String; t:="Mai Anh’; t:=Mai Anh;
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Céc phép gén sau day ciing 1a khéng hop lé:
a-b:=8,;
12:=c;
a-10:=b;
vl khong biét viét v& trai vio dau.

5) Phép so sanh logic
Phép so sdnh logic dugc thuc hign bing cic ky hiéu

= bing nhau

> 1én hon

< nho hon

>=  16n hon hodc bang
<= nho hon hoic bang

<>  khdc nhau

D¢ két hop céc phép so sanh, Turbo Pascal diing tir khod OR dé chi phép
“hodc” logic va ding tir khéa AND dé két hop 2 diéu kién.

Ngoai ra ta ¢6 thé ding tir khod NOT dé chi phép phii dinh.
Vi du:

if (a>b) OR (¢>d) then
6) Lai chi thich

Trong chuong trinh, khi cdn thém cac dong chi thich dé dé hiéu, hoic
khi cdn sira d6i b8 sung, ta dua céc 181 chi thich vao gitta 2 ky hiéu (*..*)
hoac {..}.

Cap ngoac [..] trong TP duge ding dé khai bdo maéng.

Ta ¢6 thé dung nhiéu cap ngoac (..) cho dién giai cong thiic tinh todn. Cic
phép todn va so sanh s€ duge thuc hién tif trong ra ngoai.

7) T khoa

Trong chuong trinh ¢6 cdc tir khod mang ndi dung vé mat nglt nghia hoan
toan xdc dinh va duge viét bang chif in hoac chi thudng, nhung phai cach
cdc ky tr khac. Céc tir khoa thudng dung la:
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AND, ARRAY, BEGIN, CONST, DIV, DOWNTO, ELSE, END, FILE,
FOR, FORWARD, FUNTION, GOTO, IF, IN, LABEL, MOD, NIL, NOT,
OF, OR, PROCEDURE, PROGRAM, RECORD, REPEAD, SET, THEN,
TO, TYPE, UNTIL, VAR, WHILE, WITH...

Trong cdc tir khod trén, cé cdc tir khod luén di ciing nhau dé tao thanh
mot cip trong chuong trinh nhu BEGIN...END, REPEAD.. .UNTIL. Biéu
nay nhic ngudi lap chuong trinh khi viét tir khoa m& diu thi cdn nhé dén noi
can tlr khod két thic.

8) Tén chuong trinh

Mot chuong trinh c6 thé duge dat tén sau tir khod Program nhu

Program Tinh_luu_luong_Q;

Nguyén tic viét tén nhu dd néu & muc | wén.

2-6. LENH WRITELN, WRITE VA READLN, READ. USES CRT VA
CLRSCR
1) Lénh Writeln(...);

Lénh ding d€ in cic gid tri chi yéu ma ta can biét trén mot dong man
hinh, bat dau tir vi tf hién thdi cta con trd, sau dé dua con trd vé ddu dong
tiép theo.

Cid phdp sir dung 1énh nay la:

Writeln(biéu thitc 1, biéu thitc 2,..., biéu thirc n);
Qua vi du 2-1 ¢é mot biéu thie t nhu:

Writeln(‘“Tong cua a va b la t:”,t:10);
Cdc biéu thic 1a doi s6 clia lénh Writeln(...) ¢6 thé 13 s6 nguyén, s6 thuc,

chudi ky tu (String), gid tri logic... va ¢6 thé két hop gilta chiing.

Vidu2-2:

Var

a,b:String[201;
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Begin
a:="Mai Anh -
b:="Gido vién’;
Writeln{(a,b);
Readln
End.
Khi chay chuong trinh s& ¢6 két qu hién trén man hinh:
Mai Anh - Giao vién
Nhimng néu thay dong 1énh Writeln(a,b) bang 2 dong:
Writeln(a);
Writeln(b);
thi k&t qua nhan duge 1a 2 dong nhu sau:
Mai Anh -
Gido vién
Vidu 2-3.
Var
a:String[30];
c.d:Integer;
Begin
a:="Két qua clia phép so sdnh:’;
c:=8;
d:=10;
Writeln(a,c:3,”>’,d:3,’1a:” e>d);
Readln
End.
Khi chay nhan dugc két qua la:
Két qud ctia phép so sdnh 8>10 la: FALSE
Luu ¥: s6 [30] sau String 12 chi khoang trong d€ viét chudi ky ty ket qua
ctia phép so sanh’. Khi khong dé di khoang tréng nay, ket qua dong chir in
ra sé bi thiéu.
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2) Lénh Write(...), Writel_n;
Cii phdp lenh Write(...):
Write(bti b12,..bin);
Tuong tu nhu 1énh Writein(...), nhung khi dua két qua ra man hinh, con

tré khoéng xudng dong dudi ma xudt hién & vi i tiép theo trén ciing mot
dong voi két qua.

Cii phdp 1énh Writeln:

Writein;

C6 di€m khac lénh Writeln(...) 12 khong dua ra tham s& trong ddu ngoic,
chi ¢6 tdc dung dua con tré xuéng dau dong tiép theo, tao khodng c4ch trinh
bay ban in két qua.

Tac dung cta lénh Write tham khéo k&t qué vi du 2-1.

3) Lénh Readin(...); Read;

a. Lénh Readln(...);

Lénh ReadIn(...) thudng viét sau lénh Write(...) d€ nhap s6 licu tung bién
theo timg dong, (xem vi du 2-1). Khi nhép xong, con tr6 nhay xudng dong
duéi dé nhap tiép.

b. Lénh Read(bl,b2,....bn):

Lénh nay tuong ty lénh Readln(...) nhung khi nhap xong gia tri cho céc
bién, con tré man hinh khong chuyén xusng dong dudi.

c. Lénh Readin;

Lénh Readin (khong c6 tham s6 trong ngoac) ding dé dimg chuong trinh
tai mot thoi di€m ndo dé dé kiem tra bién. kiém tra ket qua...Muon chuong
trinh ti€p tuc, nhan phim Eater.

4) Két hop iénh Writeln (hoac Write) véi ReadIn (hoac Read)

Leénh Writeln (hodc Write) thudng dimg dé gii thiéu loai di liéu, sau dé6
dén iénh Readln (hoac Read) dé ghi gid trj s6 liéu lén man hinh. Tham khio
cdc vi du da néu & trén sé thay & diéu nay.
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Trong mét cau iénh ¢6 thé nhap 1 bién (nhu vi du 2-1, Write(‘nhap vao so
a;’);) hoac nhiéu bién (nhu vi du 2.2, Writeln{a,b);). Doc nhiéu bién xem
thém vi du 2-4.

Vi du 2-4. Program Diem_trung_binh;
Var
t,l,h,tb:real;
ht:String[20];
Begin
Write(‘Ho va ten hoc sinh:’Y;Readin(ht),
Write(*Nhap diem Toan, Ly, Hoa:*}:Readln(t,1,h);
th:=(t+1+h)/3;
Writeln(‘Diem trung binh cua hoc sinh *ht);
Writeln(tb:3:2);
Readln
~ End.
Chii y: Khi nhap gid tri cho t, L b cdn phan biét cdc bi€n nay bang
2 cach:
- Nhap xong mot bién (nhu t) nhin phim Enter dé xuong dong, sau do
nhép bi€n khic (nhu ).
- Nhap xong tri 6 t, nhén phim cich r6i nhap tiép 1, lai nhin phim cach
nhap h.

5) Lénh Uses crt; Clrscr;

Lénh Uses crt; duge dung cung véi lénh Clrscr; dé xod man hinh sau khi
chay xong mot ldn chuong trinh.

6) In c6 dinh dang

- 6 nguyén

Gia sir ta ¢6 thong s6 n 1a s6 nguyén, mudn dua gi4 tri ra man hinh véi do
dai 5 vi tri, ta dung lénhe

Writeln(‘n=",n:3);
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Gia sir n=243 ké&t qua thé hién ohu sau:

Két qua: | 243]
*—o
5 vi tri

- 86 thuc
Néu bién x 1a s& thuc, phai khai bio phén thap phan cho bién ndy bang lénh:
Writeln{‘x=",x:10:2);
Két qué dugc dua ra trén man hinh dai 10 vi tri, trong d6 ¢6 2 vi trf s6
thap phan.
Gia str x=2.14 k&t qua dua ra man hinh nhu sau:

Két qua: [ 2.14}
*o
2 vi tri 8 thap phan
10 vi tri
Ngoai ra Turbo Pascal con cho phép ta dua gid tri ra tal mot vi tri nao do.
Trong trudng hop ndy, trude khi sir dung 1énh Writeln, ta dung lénh GOTOXY
theo ct phap sau:
Gotoxy(x.y)
Writeln(<gia tri>>);
Khi nay <gid tri> duge dua ra tai toa do c6 cOt 1a x va ¢6 dong la y. D¢
thuc hién viéc nay, ta phai sir dung Unit Crt nhu sau.
Vidu?2-5.
Uses crt;
Begin
Goto(10,5);
Writeln(* Vi du vé 1énh goto’);Readln:
End.

K&t qua nhan duge nhu hinh 2-6.
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Hinh 2-6: Két qud nhan duoc khi ding lénh Gotoxy

57 KHAI NIEM VE LAP TRINH CAU TRUC

Lap trinh céu triic 12 mot khdi niém rit khé dinh nghia nhung ¢6 thé mo
phong t6m tat qua mot s6 y tuong chinh nhu sau:

1) Y tuong chinh vé lap trinh cau tric

a. Vé 16 chite chitong trinh: Yéu cdu chung la t6 chic phan cap chuong
trinh 1 rang, c6 moi tuong tac toi thiéu. Vi du:

r— Thiét ké mot tuyén dudng c—l
/ hiéi ké'né‘n\ ,;hié't ké cau - cﬁi

Binh d6 Cit doc Cat ngang L- luong nuéc Q Tinh KC

Thiét ké mat

L-luong xe N Tinh K-cau

Nguyén tac chung ctia hé phan cép la cap cao hon 1a hé thong cla cap
thap hon. Phan cép tdi cdp thap nhat khong thé phan chia dugc nifa thi goi la
thanh phan co ban. :

M&bi thanh phan trong hé nén thiét lap méi tuong tac t6i thiéu lén cic
thanh phan khdc sao cho 10 rang va c6 thé kiém soat duoc.
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Nhu vay, ¥ tudéng ddu tién cha 14p trinh ciu tric 14 “chia mét bai 1odn
phitc tap thanh cdc bai todn don gian”.

b. Trinh tr

C6 2 céch lap trinh c4u tric:

- Tir duwoi Ién: 14 x4y dung cdc van d€ cu thé rdi sau d6 mdéi ghép néi lai
véi nhau dé trd thanh bai todn lén. Céch ndy c6 nhuge diém 1a khong thé
hinh dung duge tinh t10ng quat cha bii ton.

- Tir rén xudng: 1a cach phan tich téng quét bai todn réi sau d6 méi giai
quyét timg van dé cu thé, Cich nay thudng ding nhiéu hon.
¢. Khong cdn lénh Goto

Lap trinh c4u tric 1a lap trinh khéng can dén cau lénh Goto dé r& nhinh
chuong trinh. Vi cau 1énh nay lam cho chuong trinh rudm ra, khé hiéu, khé
doc, kho kiém soat.

d. Su bién doi

Lap trinh cu tric cho phép bién ddi bai todn ¢o so dé khai 16n, phic tap
thanh nhimg so d6 khoi nhd dang chuan sao cho ching ¢6 thé dién dat ducc
béng mot s& it cac cau tric diéu khién co ban (cdu tric diéu kién, ciu triic lap).

CAu trac 14p
l&ng nhau
8o dd khai T
ldn =
phifc tap \
T
@ Cau tric diéu kién

Hinh 2-7: So doé bisn dé7 khoi

e. Chitong trinh ré rang, sang sta

Lap trinh cdu tric 1a lap trinh theo 161 tuan tu tir trén xudng, két hop vai
céc chii thich nén dé dang kiém tra tinh ding dan cua chuong trinh. Do vay,
khi vi€t mot chuong trinh, ban than nd dd todt 1én nhimg cau héi va tra 19i:
“Lam gi 7 LAm nhu thé nao ? Tai sao ? ™.

36



2) Cac cau tric diéu khién chuan

Trong lap trinh cau tric, tuy theo chifc nang nhi¢ém vu ngudi lap trinh
phii sit dung cdc ciu tric diéu khién sau day:

a. Cdu triic tudn tr (sequence)

Trong ciu triic tudn ty, céc cau kénh duge sap x€p va thyuc hién theo thir tu
tif trén xudng dudi, tham khdo so do sau:

v

Var
Lénh 1 Sol,so2:Integer:
| Begin _
Lénh 2 Write(‘nhap so 1="); ‘Hinh 2.8: ‘
Readln(sol): S do cdu tric tudn ti
l Write(‘nhap so 2=");
Lénh 3 Readln(so2);
End.

b. Cdu trite diéu kién (if)

Diéu kién 1a mot biéu thic logic, ¢6 tri 1 ki€u Boolean, ¢ nghia la chi cé
hai gi4 tri True (ding) va False (sai). Néu di¢u kién dang thi thuc hién lénh
1, sai thi thuc hién {énh 2. Tham khdao so dé hinh 2-9.

If sol>s02 then

. 9\9 s Max:=sol
‘ t Else
Lenh 1 Lanh 2 Max:=$02;

Hinh 2-9: S0 do cdu tritc didu kién

Chu ¥ cédch viét: trude tr khod Else khong yéu cau c6 dau (: )

¢. Cdu trite lwa chon (case)
Ciu triic lua chon khac véi cdu tric diéu kién 1 diéu kién dé lua chon 1a

mot bién hoac mot biéu thic ¢6 gid tri xdc dinh chit khong phai la gia tri
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logic. Vi vay néu bién hoac biéu thirc cé gid tri ndo d6 thi s& thuc hién cau
iénh tuong img. So dé khéi c4u tric lua chon nhu hinh 2-10.

1. Lénh 1

2:1énh 2

-
\

n: Lénh N

Case so of
1:Writeln(‘Chao ba’);
2:Writeln(*Chao 6ng’);
3:Writeln(‘Chao c6);
4: Writeln{‘Chéo cau’);

End.

Hinh 2-10: So dé cdu tric [ya chon.

Chit y. thuc t&€ lap trinh dién giai bang chit Viét khong dau. Mét s
chuong trinh méu & day diing chi¥ Viét ¢6 dau chi dé ban doc dé hiéu.

d. Cdu triic ldp (loop)

Cau triic 1ap, con goi la chu trinh, 1a khi diéu kién con thoa mén thi con
tiép tuc thuc hién 1énh, nguoc lai thi thodt ra khoi vong lap. Tuy theo diéu
kién 1ap ngudi ta chia ra:

- 86 Idn Idp xdc dinh: néu trong mot khéi can phai lap di lap lai N 1an mot

hodc vai tac vu nao dé thi so d6 cdu tric nhu hinh 2-11 sau:
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Var

iinteger;

Begin

For i:=1 to 10 do

End.

Writeln(i),

Hinh 2-11: S¢ do s¢ ldn ldp biét tricic



- 86" lan lap khéng xdc dinh: khi s6 1an lap khong duge xdc dinh thi tuy
theo yéu cau cua tac vu can thuc hién ma chia ra 2 loai cau tric phu nhu sau:

+ Kiém tra diéu kién trudc: Néu diéu, kién (C) ding (D) thi thuc hién
nhém lénh cho t6i khi nao diéu kién sai (S) thi thodt khoi cau tric. So do
kh@i cta cdu tric nay nhu hinh 2-12.

Var
C:char;

c Begin

Write(‘Mat ma=’);

Readln(c);

D While c<>’N’ do
Write(‘Mat ma=");
Readln(c);

End.

Hinh 2-12: So dé sé'lan ldp khéng biét trudc (kiém tra diéu kién truéc)

DPoan chuong trinh vi du nay minh hoa cau lénh lap While. Néu ta gé vao
mot Ky tu khdc v6i ‘N’ thi mdy cir bat ta phai ti€p tuc gd cho dén khi ding
chit ‘N’ mdéi thoat khoi chuong trinh.

+ Kiém tra diéu kién sau: Ciu tric nay dugc sir dung khi cén thuc hién
lénh trudc réi méi ki€m tra diéu kién sau. Néu diéu kién ding (D) thi thodt
ra khoi chuong trinh. Xem so d6 hinh 2-13.

Var
T C:char;
Begin
Lynh Repeat
Write(‘Mat ma=’);
S o : Readln(c);
T m‘l Until c="Y’;
End.

Hinh 2-13: So dé sé'ldn lap khéng biét trudce (kiém tra diéu kién sau)
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- 8¢" lan Idp khong xdc dinh: khi s lan lap khong duge xdc dinh thi tuy
theo yéu cdu cua tac vy can thyc hién ma chia ra 2 loai c4u tric phu nhuir sau:

+ Kiém tra diéu kién truce: Néu diéu, kién (C) ding (D) thi thuc hién
nhom lénh cho tdi khi nao diéu kién sai (S) thi thodt khodi cau tric. So d6
khoi ciia cdu tric nay nhu hinh 2-12.

Var
C:char;

c Begin

Write(‘Mat ma=’);

Readln{c);

o While c<>'N" do
Write(*Mat ma=");
Readln(c);

End.

Hinh 2-12: So dé 56 ldn ldp khéng biét trude (kiém tra diéu kién truoc)

Boan chuong trinh vi du nay minh hoa cau lénh lap While. Néu ta gd vao
mot ky tu khdc v6i ‘N” thi mdy cif bat ta phai tiép tuc gd cho dén khi ding
chit ‘N’ méi thoat khoi chuong trinh.

+ Kiém tra diéu kién sau: Cau triic ndy dugc st dung khi can thuc hién
1énh trudc réi méi kiem tra diéu kién sau. Néu diéu kién ding (D) thi thodt
ra khéi chuong trinh. Xem so d6 hinh 2-13.

Var
C:char;
Begin
Repeal
Write(‘Mat md=");

S 5 : Readln{c),
-] c .
-1 Untif c="Y":

End.

U ———

Lénh

Hinh 2-13: So dé s6'Idn ldp khong biét trude (kiém tra diéu kién sau)
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Poan chuong trinh nay yéu ciu gd vao mét ky tu cho téi khi ding chit
(Y) mdi thodt khoi chuong trinh.
3) Céu tric mang (Array)

Mang 1a moét dang bién nhd ¢6 thé chira nhiéu phédn tr. Cdc phin tir mang
¢6 cing kiéu v&i nhau. Méi phan tir xac dinh qua 1 ¢hi s6. C6 2 loai mang:

Ming | chiéu: Array [Mién chi s6] of Kiéu di lieu, (xem muc 2-4).
Mang 2 chiéu: Array [Mién chi s6 hang, Mién chi s6 c6t] of Kiéu dif liéu
Dé dé hiéu, ta cho chay chuong trinh nhu vi du 2-6 sau.

Vi du 2-6: Nhap vao mot diy s6 nguyén, in ra cdc s6 1€ trong day

Program Mang_day_so_dua_ra_so_le;

uses crt;

var
a: Array[1..30] of Integer;
n, i: Integer;

begin

clrscr;

write (‘nhap vao so n:’); readln(n);
fori:=l tondo
begin
write(‘a[*,1,’1:="); readln(a[i]);
end:
write(Day da nhap:’};
fori:=1 tondo
write (af1]:3),
wrilelh;
fori:=l tondo
if a[i) mod 2<>0 then -
write (ali]:53);
readln;
end.
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Ddc diém trong chicong trinh trén: cé diung phép chia lay phin du
mod (nhu 5 mod 2 bang 1) va phép chia 14y phdn nguyeén div (nhu 5 div 2
bang 2).

n 1a 86 cdc s8 hang ta nhap vao, thi du n = 6. Cic s6 nhap vao I s6 chén,
ie, am, duong tuy y. K&t qua chay va in ra duge nhu sau:

Nhap vao so n: 6

ajl].=4

aj2]:= -8

af3l.=7

ajd]:= -5

‘afS]:=-2

aj6l:=9

Dayda nhap: 4 -87 -5-29
7-59 “

‘Trong d6 da dua ra két qua ding la cdc s618 7, -5,9 .
4) Xau ky tu (String)

Xau ky ur dung dé chira 1 ddy cdc ky tu, trong dé vira ¢6 thé truy nhéip
“dén timg phan w kY tu nhu méng 1 chiéu, vira ¢6 thé thao tac trén toan bd
xéu nhu doc, ghi ..

Khai bdo: Var Tén xau: String;

' Tén xau: String([n];
Cac ham thao tdc trén xau:
Delete(S.i,n); Xod trong S tlr vi tri i, n ky tu

Insert(p,S,i); Cheén vaoxau S tir vi tri i xau con p

Val(S,a.i); D6i xau Sra s6 va cat vio bién a, néu thanh cong i = 0;
Pos(p.S); Cho vi tri cua xau con trong xau S, néu khéng xudt hién
Pos = 0.

Vidu 2-7: Dém chir a trong mot au ky tu
Program Dem_chu_a_trong_xau Ky tu;

uses crt;
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var
a: String;
t,d,i: Integer;
begin
clrscr;
write(*Xau a:”); readln(a);
writeln;
1:=0;
d:=0;
for i:=1 to length(a) do
if a[i] = “a’ then

begin
d:=d+l1;
end;
writeln(‘So chu a la:’, d);
readin
end.

Nhan Ctri+F9 cho chay thir ra két qua:
Xau a: phamhamaianh
Sochuala: 4

Vi du 2-8: Viét chuong trinh dong chit chay.

Program Dong_chu_chay;
uses crt;
var
a: String;
X,y,n: Integer;
begin

clrser;

write(‘nhap vao xau Ky tu a:’); readln{a);

clrser;

gotoxy(12,7);



write(a);
delay(800);
x:=12;
repeat
clrscr;
gotoxy(x+3,7);
write(a);
delay(800);
X:=x+3;
until x>=80;
readin
end.

Y nghia cdc s6 liéu'trén 1a: trén man hinh soan thao Pascal, theo khoang
cich con tro thi chiéu ngang c6 80, chiéu doc ¢6 20. Toa do x (ngang), ¥
(doc) clia vi tri duge xdc dinh bing don vi nay. Do d6, vi tri dau tién clla
dong chit 1 x = 12, y = 7. Dé dong chit chay ngang man hinh nén tri By =
7 = const. Dong chir s& dich chuyén méi kin 3 don vi nén ¢ lénh
gotoxy(x+3,7). Lénh until x>=80 ¢6 nghia la dong chit chi chuyén dén hét
chiéu ngang man hinh 1a ding lai.

Delay800 Ia thdi gian dimg sau méi nic chay.
5) Ban ghi (Record)

a. Ddc tink: Record la mot cu triic bao gém nhiéu thanh phéan. Céc thanh
phin c6 thé thuoc cdc kiéu dir lieu khic nhau va dugc goi la céc trudng
(Field), méi trudng déu duge dat tén.

b. Sit dung Record: muén truy nhap mot bi€n Record, ta phai truy nhéap
theo thanh phan cta ching, Cd phap dé dén mot thanh phdn nao o lLa:

<Tén bi€n Record>.<Tén truong>
. Chi y:
+ Khong duge dung cdc thi tuc doc va ghi: Read, Readln, Write, Writeln

cho ca mot bién kiéu Record.
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+ Khong dugc so sénh cdc Record bing cdc phép toan quan hé nhu: <,
<=, »=, > Riéng vdi cac phép toan khic nhau (<>} va = thi cd thé duge dung
vdi 2 bién c6 cing mot kiéu Record.

+ Khong duge diing cac phép todn s6 hoc va logic.
d. Cér lénh WITH: Khi cdn truy nhap dén nhiéu thanh phdn ciia mot bién

kiéu Record. ta ¢6 thé ding cau lénh WITH dé chuong trinh dugc gon hon.
Dang cau lénh WITH:

WITH <bién kiéu Record> do <Cau lénh>
Cau lénh nay c6 thé Iéng nhau dé truy nhap vao céc trudng ¢ sau trong
Record.
e. Record ¢é cdu triic thay déi

Vi du 2-9: Lap danh séch sinh vién, tudi, di€m thi todn va in ra danh sach
phai thi lai khi di€ém thi < 5.
Program Danh_sach_sinh_vien_thi_lai;
uses crt;
rype
svien=record
hoten: string;

tuoi: string;

diem: real;
end;
var
a: array{1..10] of svien;
i,n: integer;
begin

write(‘nhap hoten sinh vien:’); readIn{ali]. hotien};
wrjle(‘nhap tuoi:’); readin(a[i]. tuoi);

write(‘nhap vao diem thi:’); readin(a[i]. diem);
end;

writeln(‘ Danh sach sinh vien thi lai la:’);
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fori:=1t03do
if a[i]. diem<5 then
begin
writeln(‘Ho va ten:’, a[i]. hoten);
writeln(*Tuoi:’, a[i]. tuoi);
writeln(‘Diem:’, a[i]. diem:4:2);
end,
readln
end.
Liair y: Chuong trinh trén dung cdu tric a: array[1..10] ¢6 nghia 1a pham
vi ghi t6i da chi ¢6 10 sinh vién . Khi diing for i:=1 to 3 1a ta du dinh chi
nhap s6 liéu ¢6 3 sinh vién thoi.
Sau khi nhap s liéu, ta s& c6 két qua nhur;
Danh sach sinh vien thi lal la:
Tran Quoc Duong
Tuoi: 19
Diem: 4.5

2-8 CHUONG TRINH CON, HAM VA THU TUC

1) Khai niém chung

Khi lap chuong trinh, ta thudng gap trudng hop ¢é nhiéu doan chuong
trinh 1ap lai nhiéu lan, hoac noi dung giong nhau chi thay déi gia tri tinh
todan. D€ tranh phai viét lai nhiéu ldn, ta chuyén chuong trinh dé thanh
chuong trinh con dé khi cdn thi goi ra sit dung.

Khi lap chwong trinh lén, ta ciing chia thanh nhiéu chuong trinh con dé
dd roi, dé sira déi bo sung. Mbi chuong trinh con s& xir 1§ mot cong viéc nao
d6. Chuong trinh con cang doc lap vé dif lieu, vé cac bién thi cang dé sira doi
chuong trinh.

Thi du khi tinh luu lugng mang ludi thodt nude mua, xem hinh 4-4 va vi
du 4-1, trinh tv chung nhu sau:

- Chuong trinh con: tinh luu luong Q, tai giéng tham G, do luu vuc F, gy ra
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- Sau d¢ lap lai tuong tu: tinh luu luong Q, tat giéng tham G, do luu viue
F, gayra

- Cudi cung dua ra két qua: luu lugng Q tai giéng tham G, doca F+ F,
gayralaQ=Q,+Q,.

Sau day gidi thiéu 1y thuyét chung dé thuc hién bai toan trén.

2) Chuong trinh con: thu tuc
Mot thii tuc bat ddu bang tir khod Procedure va duge 16 chiic nhu sau:
Procedure<tén thil tuc>(tham s& 1: kiéu, tham s6 2: kiéu...);
Var
<khat bdo cdc bién cuc bo>
Begin
<céc lénh>
End;
{(*chuong trinh chinh*)
Begin
<l goi thu tuc>(danh sdch cdc tham sé thuc su)
<cac lénh>
End.
Luu ¥: Sau tir kKhod End cu6i th tuc 1a dau cham phdy (;) chit khong phai
ddu cham (.) nhu cudi chuong trinh chinh.

3) Chuong trinh con: Ham
Mot ham bét dau bang tir khod Funtion va dugce t6 chirc nhur sau:

Funtion<tén ham>(tham s& |: kiéu, tham s6 2: kiéu...): Kiéu ham

Var

<khai bao cdc ki€u bién cuc bo>
Begin

<céc lénh>

tén ham:=<gia tri>,
End;

(*chuong trinh chinh*)
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Begin

Lai goi ham;

<tén ham>(danh sdch cdc tham s6 thuc su)
End.

4) Sv khéc nhau gira ham va thu tuc

Su khéc nhau co ban gilra ham va thu tuc la:

- Ham ¢6 mot gid tri thong qua tén ham va ham c6 thé tham gia vao cdc
biéu thic tinh todn.

- Thii te khong cho mot gid tri nao ca. Va duong nhién, tén thu tuc
khong thé tham gia vao cdc bi€u thic tinh todn, so sanh.

Trong nhiéu trudng hop, ham tham gia nhu mot chuong trinh doc lap.
Trong than ham, bao gid cling ¢6 lenh gin gid tri cho ¢én ham.

Céc tham s6 duge ghi sau tén ham va thu tuc la cdc tham s& hinh thitc.
- Trong thit tuc, cdc tham sO hinh thitc c6 2 loan

+ Céc tham s6 khai bdo sau tir khod Var 12 cdc thdm 0 bién.

+ Cac tham s& khai bdo khong 6 chit Var 1a tham s6 gid tri.

- Trong ham chi ¢6 tham s6 ¢6 gid trl.

Tham s6 thuc sy 1a tham s& dung trong 151 goi ham hay thi1 tuc. Trong thu
tuc, cic tham s6 gid tri thuong la céc bign dé chia dif liéu dua vao thi tuc,
cac tham s& bién 12 céc bi€n ma két qua tinh todn cua thi tuc s& chita vao do.
Khi ra khoi thi tuc, ta vin c6 thé sir dung ching.

5) Bién toan cuc, bién cuc bo va truyén dir liéu
a. Bién toan cuc

Bién toan cuc 12 bién khai bdo & dau chuong trinh chinh. Bién nay ton tai
trong suét thdi gian ton tai clia chuong trinh. Cdc bi€n nay cd thé thay dédi
gid tri & chuong trinh chinh ciing nhu trong cac chuong trinh con.

b. Bién cuc bo
Bién cuc bo 1a bién duoc khai bdo ¢ dau chuong trinh con. Sau khi ra khoi

chuong trinh con thi bién nay bi xoa. Bign cuc bd cd gid tri trong chuong
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trinh con va trong cdc chuong trinh con khdc goi tit chuong trinh con chita
bién nay.

Néu ta khai bdo bi€n cuc bd trung véi bién todn cuc cla chuong trinh
chinh thi may vin khong théng bio sai s6t. Trong trudng hop niy, méy van
chuén bi mot 6 nhd khdc d€ luu trit 2 bién. Khi ra khéi chuong trinh con thi
bién cuc bo duge gidi phdng.

Danh sich cac tham s8 thuc su trong 15i goi phai twong tng véi céc
tham s6 hinh thtic trong khai bdo chuong trinh con va chl’lné phai tuong
ting vé kiéu.

¢. Truyén dit liéu

Khi gdp mét 161 goi t&i chuong trinh con, mdy s& thuc hién céc budc sau:

- Cung cdp bd nhd cho céc bién cuc bo

- Truyén cdc gid tri cha cdc tham sd trong 1énh goi chuong trinh con (néu
¢@) cac tham sé twong ing dugce khai bdo trong 11 goi chuong trinh con.

- Thuc hién céc lénh trong chuong trinh con. Trong khi thuc hién céc
iénh cla chuong trinh con, cac bién cuc bd ¢é thé bi thay déi nhung khong
lam anh hudng dén chuong trinh chinh. Tham s& trong chuong trinh con c6
2 loai: Tham s6 gia tri va tham s6 bién. Céc tham s§ trong 10i goi chuong
trinh con va cac tham s6 dugc khai bdo trong chuong trinh con phai tuong
ting voi nhau.

Vidu 2-10. Sit dung tho tuc.

Var

sl,s2,tong:Interger;
Procedure Tinh;
Begin
tong:=sl+s2;
End;
(*Chuong trinh chinh*)
Begin
Write(‘sl=");readin(si);
Write(‘s2=");readln(s2);
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Tinh;
WreadlIn(tong);
Readin;

End.

Trong chuong trinh trén, ta di khdng truyén tham s§ ndo vao chuong
trinh con ma sit dung ludn cac bién toan cuc 1a s/, s2, rong dé tinh 104n cic
chuong trinh con. Vi bi€n todn cuc c¢6 ¥ nghia trong tit ca cdc chuong trinh
con nén diéu nay khong anh hudng gi dén néi dung chuong trinh.

Viduy 2-11: Truyén tham s6 cho thu tyc. Nhap vao 4 s6, cif sau khi nhap
xong hai s thi thong bdo téng cla hai s6 nay.

Var

s1,s2,tong: Interger;
Procedure Tinh(a,b);
Begin
Tong:=s1+s2;
End;
(*Chuong trinh chinh*}
Begin
Write(‘s1=");readln(s1);
Write(*s2="};readln(s2});
Tinh(s1,s2),
' Writeln(tong);
Readln;
Write( ‘sl=")readln{si);
Write( 's2=");readln(s2);
Tinh(sl,52);
Writeln(tong);
Readin;
End.

Khi ta thyc hién chuong trinh, nhap gid tri vao hai bi€n s/, s2 va 161 goi
thh tuc Tinh(si,s2) s& truyén hai gid tri cua bién s/, s2 vao hai bién tuong
g trong thil tuc 13 @ va b. Bién fong s& cong hai gid tri trén lai. Trong cac
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bi€n trén, cic bién sau 12 bién toan cuc: s/, 52, fong va cac bién a, b 12 bién
cuc bd. Cic bién nay chi t6n tai trong thu tuc Tink. Néu ta khong khai bio
bién Tong & trong chuong trinh chinh ma & thu tuc Tink nhu sau:
Procedure Tinh(a,b:Interger);
Var
Tong:Interger
thi cau l&énh:
Writeln(tong);

& trong cau lénh s& bi thong bédo 16i vi bién Tong & trong thd tuc Tinh d&
duoc giai phéng khi ra khoi thil tuc nay.

Vidy 2-12: St dung ham.
Var

a,b:Interger;
Funtion Tinh:interger;

Begin

Tinh:=a+b;

End;

a=1;b=2;
writeln(tinh);
, readln;
End.
Két qua nhan dugc la:
3
Trong chuong trinh trén, tén ham dé chia mot gid tri 13 tong ciia hai s6 a
va b do lénh:
Tinh:=a+b;
quy dinh. Khi khai bdo mot ham, ta phai khai bdo kiéu ham va kiéu dir liéu
nay s¢ dugc truyén vé chuong trinh chinh ciing nhu dung trong cac phép
todn trong ham.
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d. Truyén dit liéu cho cdc tham $6 gid tri

Chuing ta xét chuong trinh sau day:

Var
tg:interger
Begin
tg:=a;
a:=b;
b:=tg;
End;
(*Két thiic chuong trinh con, bat ddu chuong trinh chinh™)
Begin
a=11;b:=22;
Pdi_chd(a,b);
writeln(‘a=",a,"b=",b);
readin;
End.

Muc dich ciia chuong trinh nay Ia thay doi gid tri cha hai bién a va b. Va
ahu ta 4 thay trong chuong trinh con dd c6 cac lenh dé ddi gid tri cla hai
bién thong qua bién tg. Khi ta thuc hién chuong trinh thi két qua nhan dugc
nhu sau:

a=11b=22

Nhu vay da khong thuc hién dude yéu cau dé ra vi cic bién nay van g
nguyén gid tri ban dau.
~ Céch khai bao trong chuong trinh con nhu trén goi 1a khai béo theo tham
46 gid tri. Céc bi€n khai bio theo dang nay c6 thé bi thay @éi trong chuong
trinh con nhung hoan toan khong anh hudng dén gid i cla bign dé (néu co)
& chwong trinh chinh.

Ta sé thuc hién dugc viéc thay déi gid tri néu khai bao nhu sau:

Procedure doi_cho(abrinterger);

Céch khai bdo tham s& nhu frén goi la tham 56 bién sé dugc xét & muc
dudi day.
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e. Truyén dit liéu cho cdc tham s6 bién
Ta hdy xét vi du sau day:
Var
a.b:Interger;
Procedure Tinh(Var x,y:interger);
Begin
X:=x*10;
End;
(* *)

Begin
ar=11;b:=22;
Tinh(a,b);
Writeln{‘a=", a,” b=", b)
Readln;
End.
Két qua nhan dugce khi thue hién chuong trinh nhy sau:
a=110b=22
Nhu ta da thdy & trén, bién a tang 1én 10 lan do 1énh
x=x*10
Bién x va y trong chuong trinh con dugc khai bdo sau tir khod Var va
duoc goi 12 ham s6 bign. Viéc thay déi gid tri cta né s& 1am cho bign tuong
ing véi n6 (bién a) thay déi theo.
Vi du 2-13. St dung chuong trinh con, 1ap chuong trinh giai phuong trinh
bic hai:
ax’+bx+c=0
Néi dung chuong trinh:
Program Giai_phuong_trinh_bac_hai ;
Var
aa, bb, cc, yl, y2: Real ;
kqt: Interger,;
Procedure ptbh{a,b,c: Real; var x1, x2: Real; var kq:interger);
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Var
Delta, can: real;
Begin
Delta:=b*b — 4*a*c;
If delta=0 then
Begin
xl:=-b/(2*a), kq:=1;
End;
If delta>0 then
Begin
kq:=2; can:=sqrt(delta);
xl:=(-b+can)/(2*a); x2:=(-b-can)/(2*a);
End;
End;
(FFFH ARk )
Begin
Write(‘vao s0 a="):readln(aa);
Write(‘vao s6 b=");readln(bb);
Write(‘vao s6 ¢=");readln(cc);
ptbh(aa, bb, cc, y1, ¥2, kql)
If kq1=0 then
Wfileln(‘Phucmg trinh vo nghiém’),
If kql=I then
Begin
Writeln(‘Phuong trinh ¢6 nghiém kép’);
Writeln(‘x1=x2="y1:10:2);
End;
If kql=2 then
Begin
Writeln(‘Phuong trinh ¢é hai nghiém phéan biét’);
Writeln(*x1=",y1:10:2); writeln(‘x2=",y2:10:2);
End; Readln;
End.

53



6) Phuong phap dé quy
a. Pinh nghia

Pe quy 1a k¥ thuat lap trinh ma tit mét diém trong than chuong trinh con
lai goi chinh n6. Phuong phdp dé quy 12 mot phuong phép ngan gon, nhung
do 6 nhiéu 14n goi chuong trinh nén t6n bd nhé va thai gian thue hién.

b.Vidu2-14.
Lap chuong trinh tinh giai thira chia mo6t s6 n. Khi ding 1¢nh For ta s€ lap
nhu sau:
Program Tinh_giai_thua;
Var
n:interger;
Funtion Giai_thua: Longint;

Var
i:interger;
Gt:Longint;
Begin
Gt=1;
If n>0 then
For i:=1 to n do Gt:=Gt*i;
Giai_thua:=Gt;
End; '
(‘* _______________ *)
Begin
Writeln{‘Nhap s6 n=");Readln(n);
Writeln(Giai_thua);
Readln;
End.

Khi sir dung dé quy, ta cé thé lap chuong trinh nhu sau:
Var

n.interger,
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Funtion Giai_thua(n:interger):Longint;

Var
Gt:Lengint,
Begin
If n=0 then giai_thua:=1 else
Giai_thua:=n*Giai_thua(n=1);
End;
(* ________________ >}~)
Begin
Write(‘Nhap n=");Readln(n);
Writeln(Giai_thua(n));readln;
End.

2-9, LENH GOI THU TUC, HAM VA THOAT RA KHOI CHUONG TRINH
1) Lénh goi thi tuc va ham

Cau 1énh goi thii tuc hoac ham la cau 1énh goi thuc hién tha tuc hoac ham
chudn, hay thi tuc hoac ham tur tao trude dé. Cau 1énh nay gém cé Tén thu
tuc hoac Tén ham, ti€p theo ¢6 thé ¢é hodc khong danh séch cac tham sé
dat giita hai dau ngode don (). Danh sdch cdc tham s6 12 mot diy cdc Bién
vi Biéu thirc dugc dit cich nhau boi ddu phdy (,). Trong qud trinh thuc hién
chuong trinh néu gap cau lénh goi thii tuc hay ham, diéu khién duge chuyén
dén thi tuc hay ham c6 #én dugce chi dinh, dong thoi gia tri cdc tham s6 ducc
truyén cho thil tuc hay ham theo cic céch: Truyén bdng tri, truyén bing
bién hoac truyén két hop (via tri vira bién). Sau khi thuc hién xong thu tuc
hodac hiam, chuong trinh thyc hién tiép tuc tir cu 1&nh ditng ngay sau cdu
I¢nh goi thi tuc hoac ham.

Vidu 2-15. Cau 1énh goi tho tuc va ham

Program Lénh_goi_thu_tuc_va_ham;
Uses Crt;
Var
n:Interger;
FUNTION Giai thita(x:Interger):Longlnt;  {Ham tvr tao}
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Var
i:Interger;
gt:Longlnt;

Begin
gt:=1;
For i:=1 To x Do
Gu=gt*i;
Writeln(‘+Giai thira clia’ x,’=",gt);
End;
BEGIN
ClrScr; {Goi Thii tuc chudn dé xod man hinhj
Writeln(‘LLENH GOI THU TUC VA HAM); {Lénh goi thi tuc chudn}
Writeln(* - {Lénh goi thil tuc chudn}
Write(‘Nhap so nguyen N="); {Lénh goi thii tuc chudn}
Readin(n); {Lénh goi thii tyc chudn}

Writeln(‘+Binh phuong cua’,n,’=’,5qr(n)); '
{Lénh goi thii tuc va ham chudn}

Writeln(‘+Can bac hai cua’,n,’=’ Sqrt(n):0:2);

Giaithua(n); {Lénh goi ham nt tao}

Writeln; {Lénh goi thit tuc chudn}

Writeln(‘Bam phim <Enter> de ket thuc’); {Lénh goi thii tuc chudn}

Read!n; {Lénh goi thii tuc chudn}
END.

2) Thi tuc thoat khoi chuong trinh

Trong lap trinh, nhat 1a cdc chuong trinh dai, hoac ngay ca nhitng chuong
trinh con, déi lic ciing can dimg chuong trinh tai mot vi tri ndo d6 d¢ kiém
tra cdc két qua trung gian ma khong phéi chay hét chuong trinh. beé thuc
hién diéu nay Pascal cung cdp cho ta 2 thu tuc sau:

- Thii tuc Exit: Néu thi tuc Exit dat trong chuong trinh con thi thoat
chuong trinh con giita ching dé trd vé chuong trinh chinh. Néu exit dat trong
chuong trinh chinh thi s& cham dit chuong trinh chinh, Khong thuc hién céc
lénh con lai sau thu tuc nay.
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- Thi tuc Halt: DU cho thil tuc nay dat trong chuong trinh con hay
chwong trinh chinh, khi gdp thi tuc nay s& cham dit thuc hi¢én chuong trinh
dé trd vé hé diéu hanh va xudt hién mot thong bdo ma thodt (Exir Code).
Halt hoac Halt(0) 1a thodt vé hé diéu hanh khong ¢6 161.

Chuong trinh dudi day minh hoa nhitng diéu trinh bay & trén. Ta hdy nap
vo may va chay thir.

Vi du 2-16. Sit dung thi tuc Exit hoac Halr dé thoat khoi chuong trinh
hoac chuong trinh con.

Program Thoat_chuong_trinh;

Var .
N:Interger;
Ch:Char;
Begin
Repeat
Write(‘Bam mot phim, “t” de thoat’});
ReadIn(ch);
If (ch="t") or (ch=,T,) then
Exit
Elsse
Begin
Write(‘-Nhap mot so ngityen n=");
Readln(n);
Writeln(‘+Binh phuong cua’,n,’=’",Sqr(n));
Writeln(‘+Can bac hai cua’,n,’=",5qrt(n):0:2);
End;
Write(‘-Thuc hien'tiep khong (¢/k)’);
Readln(ch)
Until (ch="k") or (ch="K"};
End.

Khi chay chuong trinh néu ngay tir dau ta g8 chit ‘t” hoac ‘T’ thi s& chdm
diit chuong trinh, bd qua cdc 1énh cdn lai.
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Chuong 3

LAIP TRjNH TURBO PASCAL
THIET KE ON PINH NEN PUONG

3-1. KHAI QUAT CHUNG. THUAT NGU CHINH

1) Khai quat chung .

D& thiét k&, kiém tra su én dinh ctia nén dudng, tir don gian dén phic tap,
thudng cb cic ndi dung sau:

- Kiém tra 6n dinh mai ta luy

_ Thiét ké tudng chén & noi dap cao, dao sau, ven hé, sudm nii doc

- Tinh todn do Iin, téc do lin clia nén thién nhién dudi nén dudng dap

- Kiém tra su én dinh ctia nén thién nhién dudi nén duong dap

- Néu thay khong én dinh, phai d¢ ra bi¢n phdp gia c6 nén (bang coc cét,
bac tham, vai dia nhéan tao v.v...)

Vé kiém tra su on dinh ctia nén thién nhién dudi nén duong dap, 12 mot
bai todn hay gap khi thi€t k€ dudng trén ving dat yéu (ving déng bang Bac,
Trung, Nam Viét Nam). C6 nhi€u phuong phap nhu: kiém tra theo cung
truot Bishop, kiém tra theo duing dang tri tmg suat (Ko) d¢ xac dinh viung
bién dang deo. ..

Trong chuong nay, s& dé cap dén phuong phip kiém tra, thiet k€ 6n dinh
nén thien nhién dugi nén dap bang viing bién dang déo, tinh do lin, t6¢ do
lin v.v... '

Céc vin dé s& duoc trinh bay theo trinh tr: tém tat 1y thuyét chung,
phuong phép tinh todn bing tay, phuong phdp lap trinh tinh todn theo Turbo
Pascal.
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Chit y: Khi 1ap trinh trong Turbo Pascal chi dung duge chir Viét khong
ddu dé dién giai, nhung dé dé hiéu, doi khi tdc gid van diing chit Viét ¢6 dau
trong chuong trinh Pascal.

2) Tém tat 1y thuyét co hoc dat

¢ nam vitng ban chat cdc bai todn tinh én dinh nén dudng trong chuong
ndy, 1a cin tim doc & cdc tai liéu chuyén sau vé 1y thuyét co hoc dit. Bé hd
trg, sau day chi néu tdm tit mot 86 noi dung chinh vé ¢o hoc dat.

Tuy nhién, ciing ¢dn nhdn manh thém ring; viéc nam vimg 1y thuyét co
hoc dit sé& gitp ta phan tich nhi€u “trudng phdi”, quan di€ém tinh todn khdc
nhau, qua dé ciing hiéu 16 céc chuong trinh tinh todn (phin mém — Software)

cua may tinh da dugce 1ap c¢6 vu khuyét gi, va ta s€ tu lap chuong trinh theo
cach tinh riéng ma ta cho la hop ly...

a. Cdc thanh phdn hop thanh ddt va 1dc dung Idn nhau giita chiing.

D4t gédm 3 thanh phan chinh nhu hinh 3-1:

+ Thanh phan hat
+ Nude
+ Khi
Trong lugng Thé tich
Gy Khi Y,
— - - - Vf
. - oo~ - V
G G, Nudc " v
L7 /
G, 7 Vn
Hal dat /
G2 |

Hinh 3-1: Cdc thanh phan cua ddt

Céc chi tiéu co ly théng dung cia dat duge xdc dinh bang cong thiic dinh
nghia, tinh todn, lién hé nhu trong bang 3-1.
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Bang 3-1. Céc chi tiéu co Iy thong dung cua dat

Thit Chi tié Dinh nghia Cong thic lién hé ~
te LHeu cong thite ¢ ban Ghi chii
1 { Trong lugng riéng clia dat G
Y= v
2 | Trong lugng riéng wét G, +¥G,
T\\" V
3 | Trong lugng riéng _G,+G,
no nudc (Gn' 1a trong Yo v
luong nude khi day
16 réng)
4 | Trong luong riéng day ; Gt ¥ | Ay,
ndi (v, trong lugng riéng N ! lve JmiTh
cua nude, = 1)
5 | Trong luong riéng kho v, = %h_ Yy = - J\Blw _con goi I
¥y 12y, W tinh bing %
6 | Trong luong riéng cia _Gyn
hat dat =y,
k zf trﬁn\g hta[~dm(h°ac RS DN { WOV S
4c hoan toan) Y1 Vi Yn
8 | Do am cua dat W, — G, L00 Th}{o‘ng dung nhy do am 1w
G, nhién
9 | Do no nude cha dat v, 0,01WA
s R G=—" G=—"—
{s0 thip phén) v, e
B Ay.0,01W
Ay, (1+0,01W)—vy
10} DO rong n%=0100 | 0% =—S—x100, n cing bé
\Y I+e
cang chit
11 & 56 ré A
He s6 réng eV e=tl |
Vh T
_ Ay, (1+0,0in)
Y
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Bdng 3.1 (tiép theo)

Thit Chi tieu Pinh nghia Cong thuc lién hé —
tu cong thiic co ban Ghi chu
12 | Do 4m bdo hoa € A-v,
' Wiy =— Wi = Ye
A Ay
13 | Gidi han sét, hoac nhio, W, Thi nghiém bang do lan cua
chay chuy
14 | Gidi han déo Wp Thi nghiém bing lin tay -
15 | Chi s8 déo =W _-W,
16 | Chi s6 nhio (D6 sét) L - W-W, Y max €OD goi LA dung trong
. R kho 16n nhat (MDD) thi
nghiém béng c6i proctor”
7| Do chat clia dat K,=—"% |Con goi K, =—L— hoac
Tk max Y. max
OoDD
18 Dé Cha[ cla cat D= Coax — © 1,00 >PD> 0,67 la cat Chat
Cmax ~ Cmin 0332D>01lacat xép
12 | Gradien thily luc j= Ah Ah - 16n thit cot nudce
/ { - chiéu dai dudng tham
20 | Dinh luat thim Darcy ! Q=kFh F - dién tich vuéng goéc qua
dudmg tham
21 | Heé s& tham k = Q/FIE 1 - thai gian tham - Q = vFt
don vi emy/sec, cm/nam, dat
sétk=1x10" cmy/sec
22 | PO lin bién dang tuong A _S S - d6 1Gn 10an bd méu thi
doi " h nghiém
h - chiéu cao mau thi nghiém
23 | Mo dun bién dang B, - o, E. —BE,, - l+e B
A, a
g, -dpluc thang dimg lén
mau dat
24 | Do lan dan hdi tuong d6i - Sen Sap, - d0 ltn dan héi ciia miu
h dat
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Bdng 3.1 (tiép theo)

[ Th Dinh nghi: sng thic lien he
Vo inh nghia Cong thirc lién hé -
wr Chiuu cong thifc co ban | Ghi chii
25 | Mo dun dan héi E= a, Thong thudng
T L dh .
Ay Eg = (2.5 - 3.00E,
26 | Hé so nén hong £ = Y Xét anh huémg thi nghiém
a, mau khong cho né hong
27 | He sé nd hong _.& Xac dinh dé tim céc tri s0 4p
M=T1i%  |luc dat phis hop véi thc te
28 | He s6 nén lun ao ST €, Do vi em*/kG 1a quan h¢
P2 — Py bién dang va luc tuong o
dinh luat Hook
29 | DO lin toan phdn 5 S=— % APh |S=1DB ding khi dat bien
l+¢e E,
dang .
AP (kGfem®) 1a dp luc
Boi--—2E . thuomg B =0.8
I-u
30 | Heé s6 co két _k(l+¢,) |Ponviem®/sec, m?/nam,
Yud me/yr
e, - d0 rong ban dau
31 | Do ¢6 két toan phan U=1-~(-Up |PenviU% - U, do c6 ket
(1 _ U\) ngang
U, - d9 co két dimg
32 | Do c6 két & thai diém " U = S S, - d0 lan theo thdi gian t.
theo phuong thang dimg S Yeéu cdu S, = 0,98 thi cho
phép thi cong mat dudng.
S,=U,.S
33 | Thai gian 125t b, - bé day tinh todn Igp dat
hp h,, = H khi thodt nuc 1 chiéu
h, = EI— khi thoat nude 2
2
| chiéu
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Xét rieng vé tinh chat eo hoc cia dét, gom cdc tinh chat sau:

- Tinh tham: 1a dac tinh quari trong clia dét, né anh hudng dén kha nang
chiu luc cta dat va qud trinh lin; né con tao ap lyc thuy dong gay x6i — x6i
mon, truong nd ta luy, Tieu biéu cho tinh thim la hé s& tham K (cmy/s,
cm/nam)

_Tinh nén lin: mot dic tinh co hoc dé nhan ra cba dat 1a bi lan khi chiu tai
trong. V6i ddt dinh, qua trinh lin dudi tic dung clia tai trong xay ra kha‘lau, vi
nuéc bi ép day ra rét cham. D6 chinh 12 hién tugng kiin c6 ket, thutng phai xét
dén khi dép nén dudng qua ving dat yéu vi thiét k& cai tao nén dat yéu.

Tiéu biéu cho tinh nén lin 12 cdc chi tiéu hé s6 nén lin a (cm*/kG) (c6
noi con ky hiéu Cc), mo dun bién dang E, (kG/cm®), mo dun dan héi E,
cudmg dé chiu luc nén cha nén dat o (kG/em?).

- Cuong do chdng cdt ciia ddt: 1a chi tiéu quyét dinh gidi han bén cla dat
dé khong bi nat, truot. Cudng do chéng cat cta dat chi yéu phy thuge vao
gbe ndi ma st ¢ (d6) va luc dinh C (kG/cm?).

Theo 1§ thuyét Coulomb (1773): cuong d¢ chéng cét clia dat theo cong thic:

S=otggp +C (3-1)

o - tmg suét nén tic dung lén mat phing dang xét, (kG/cm?),

@ - géc ndI ma sdt cua dat, (do):

C - luc dinh, (kG/cm?).

Hinh 3-2: biéu dién quan hé cong thic (3-1) véi dat thong thutmg, cit va
dat sét thudn tuy.

Hinh 3-2: D6 thi quan hé 1, C, @
a) Dat théng thuong, b) Cat (C = 0), ¢} Bt sér thudn tuy ( ¢ = 0)
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Nén dat theo mot mat phang nhét dinh s& 6n dinh néu dng suét cit T trén
mat phang 4y nhd hon S.
1<S (3-2)
Khi thiét k&€ én dinh nén dudng, cai tao nén dudng (nhu bing bac tham...)
ridt cdn xdc dinh dugc chi tieu C, @ cla nén dat. Hién ¢6 nhiéu phuong phép
thi nghiém C, ¢ va cling ¢6 nhiéu quan diém khdc nhau vé cdch diing tri 58
C, ¢ khi tinh todn.
Ngudi ta dd rit ra két luan ring: ding mdy nén 3 truc dé thi nghiém chi
s& C, ¢ theo 3 trang thdi 14 phit hgp véi cdc difu kién thuc & nhét, bao gém
ca hiéu qua cua 4p luc nude 16 rong. Tém tit nhu bang 3-2.
Thi nghiém nén 3 truc duoc tién hanh theo 2 giai doan:
1- Tao dp lyc hinh cdu trong budng nén o., tuong duong véi mot diém
trén vong Morh
2- Tang lién tuc bién thién cha dp luc t6i khi mau bi phd hoai theo mot
mat phang nghiéng theo mot géc o

Bang 3-2. Phuong phép thi nghiém C, ¢ va pham vi 4p dung

Thi Giai doan Thong s6 Tuong (ing vdi
w l-a 7.4 thu duoc tinh trang thie té&
1 U U ¢, =0 |Dip nhanh trén nén
khong co két | khéng thoat nude C. chua ¢6 keét, tham it
2 C U 0=, |D6i vl duong dip cao.
cokeét | khong thost nudc | C,,=¢, |Tinh todn on dinh tic thoi
cua ta luy
3 C D Py On dinh theo th&i gian cua
o6 két thodt nuse | C, ta luy. Ddp cham theo giai
doan trén nén tham nudc

Ghi chi bdng 3-2: U, C, D la chit dau tiéhg Anh Unconsolidated, Undrained,
Consolidated, Drained. :

3) Ky hiéu thuat ngir chinh ding khi lap chuong trinh Pascal

Khi tinh todn c¢o hoc ddt, nén méng ta da quen thude véi mot sé ky hiéu
nhu y, ¢, €, o, t..nhu bang 3-1 trén. Nhung khi lap trinh Borland Turbo
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Pascal (BP, TP) ta khong thé dung céc ky hiéu dé duoc. Bang 3-3 sau day
gi6i thiéu mot s6 ky hiéu, thuat nglf chinh thudng dung. Mot s6 khic s€ gidi
thiéu trong timg cong thic cu thé sau.

Trong lap trinh Pascal khong phan biét chir hoa, chir thuong, tuy nhién ta
van tu phan biét chif hoa, chit thudng dé dé nhin,

Bang 3-3. Ky hiéu, thuat ngif chinh

Ky hiéu Pon vi Y nghia
a, 0 do Géc diém tinh todn nhin ddy nén
r ‘radian Goéc diém tinh toan nhin diy nén (=pi*a/180)
C kGfem* T/m? | Luc dinh
C. cm’/kG, m*/T | Hé s6 nén lin
C, cm’/s, m*/nam | He s6 ¢6 k&t dimg
G, cm?/s, m*/nam | Hé s cd két ngang
e, € - Hé s6 réng
F. ¢ do Géc ndi ma sat cia dat nén
f, radian Gée noi ma sat clia dédt nén (=pi*F/180)
G,y g/crn3. T/m3 Trong lugng don vi, dung trong dat
Gl, vg4q, g/em®, T/m® | Dung trong ddy néi.
Gt, A - Ty trong hat dat
B,.c kG;‘cmz, T/m” Ung suil phép téc dong lén phan 16 dat
K, cm/s He s tham ding
K;, cm/s Heé so thim ngang
pi, 7 - S6 PI
S cm, m D6 lin c6 két
Toax> Tmax kG/em?®, T/m® | Ung sudt tiép 6n nhat cha dat
i, - Ham luong gidc tg (i = sinfl/ cosfl)
t thang, nam | Thoi gian Lin c0 ket (cong thide 3- )
U, U, % Do c6 két ngang, dimg
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3-2. SUON DINH CUA NEN THIEN NHIEN DUGI NEN BPUGNG DAP

1) Ly thuyét xac dinh ving bién dang déo

a. Xdc dinh so do tinh rodn 1di ong tdc dung do nén ddp va xe chay

Tai trong xe chay thudng tinh 1,00 T/m’ hoac 0,10 kG/cm?
C6 2 dang so d6 thudng diing 1a:

+ Tai trong hinh bang phan bs déu

+ Tai trong hinh thang

Trong tinh todn d€ don gién, c6 thé thay thé tai trong ti€t dién hinh thang
bang hinh chit nhat wong duong, ¢6 cudng do tai trong P, phan b6 déu trén

diy B=2b +a.

b. Tinh img sudt nén va ving bién dang déo triong hop tdi trong bdng

Xét ting sudt mot phén t6 dat M bat ky nhin ddy nén 2b mét géc . Ung

suat phdp thang ding va nim ngang tinh theo cong thiic:

P ,
o, = 2 [a - sina. cos(o, - o,)]
T
P, i
o, = — [a + sino. cos(a, - @y)]
. T

Ung suéit ti€p trén mit nim ngang vi thang dimg:

_ P .
Ty, = Ty = gt SInQL. s + o,)

Ung suat tiép Ién nhat

01_0-3 PCI . PD .
Tmax = Lmax = ———==—-8intt = —>sinr
2 s T

0, VA 0, = 65 (v3i bai todn phang) la cic ing sudt chinh

c]:BIZE‘l (o + sino) = & (r+sinr)
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D ddnh gid do 6n dinh nén thiér nhién, ta thuomg ding phuong phap
dudng ding tri K,. K, 12 h¢ s6 6n dinh chéng truot tai mét diém tinh todn
trong dat nén, tri s8 bang:

Ko = 24Ao(A, — 120) = 2x Sqrt[A, x (A, = 1)] (3-7)

_aitge+C B *t+C

Trong do: A
01— 03 B, -B;

(3-8)

3]

¢ - gbc ndi ma sdt cla nén thién nhién

C - luc dinh ctia nén thién nhién

Tai truc Z ¢6 o,=0,

63 = Gx

Thyc t€ tinh todn, ta dang céc tri s6 o khic nhau réi tinh o, a3, Ay, K.
Tai tri s6 o, cho K, = 1 ta xdc dinh d9 séu H, cha viing bién dang deo (vung
c6 K, <1). Néu H, < b 12 nén én dinh, H, > b la nén khong dn dinh.

¢. Ung sudt nén khi 16p ddt bi nén trén nén ciing

Trudng hop ndy tng suét s€ 16n hon cdc tri s6 tinh todn cho nua khong
gian dong nhit.

Néu la tai trong bang phan bs déu, theo tinh todn cua Egorov thé hién
trén bang 3-4.

Tri 6 (ing sut tinh theo cong thic:

c,=K.P ' (3-9)
K - hé s6 tra bang 3-4; | |
P - 4p luc nén dép lén mat dat (kG/em?).

Bang 3-4. Tri s6 K trong cong thic (3-9)

F Khi 16p khong bién dang nam 6 d6 sau ]
i h=b h=2b h=35b
! 2 3 4
1,0 1,000 1,00 1,00
0,8 1,009 0,99 0.82
0,6 1,020 0,92 0,57
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! 2 3 4
0,4 1,024 0,84 0,44
0,2 1,023 0,78 0,37
0.0 1,022 0,76 0,36

Hinh 3-3 thé hién biéu d6 phan b6 4p luc thing ding khi c6 nén cimg
(duomg 1, 2, 3) va khi khong c6 nén cimg (dudng 4).

2
0 -— Q0 1
Hinh 3-3: Phdn bo' dp luc thang dimg b
trong nén khi ¢6 Iop khong bién dang T
ndm cao: 2
FIFY 7///// ¢
1. Khi do sdu 16p khéng " IS 3
bién dang la b /]{__ .
2. Khi do sdau dy la 2b; 4b
3. Khi d¢ sdu la 5b 5 ‘
‘. " T FTTTTTE
4. Dudmg phdn bé iing sudt trong ’ o
nita khong gian dong nhdt 6b

d. Tinh itng sudt nén cdc truong hop tdi irong khac

Ta cdn ¢6 cdc truong hop tinh ting sudt cho céc tai trong khdc nhu:
- Luc tap trung tac dung thang dimg

- Tai trong phan b6 déu trén dién tich hinh chir nhat

- Tai trong hinh tam gidc phan bé trén dién tich hinh chit nhat

- Tii trong phan bd déu trén dién tich hinh tron va vanh khuyén

- Tai trong nam ngang phan bd déu v.v.

Cach tinh todn tng sudt dugc 1ap thanh bang, ta c6 thé fim doc trong mét
0 sdch v€ co hoc dat, thiét k& nén méng cong trinh, tinh do lun v.v... Tuy
nhién, do mdy tinh dién tir hién nay da kha phé cép, ta ¢6 thé dua vio cong
thic, lap mau bang tinh trén mady tinh (nhu bdng tinh trén Excel), s& tinh
nhanh ra cdc két qua véi nhicu thay déi cdn thiét cha thong s6 dua vao.
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Vi du 3-1: Tinh vliing bién dang déo ctia nén thién nhién dudi nén dap cao
3m béng cat den dam chat ¢6 y = 1.90 T/m”. Kich thude, dia tdng nhu bang 3-5,

hinh 3-4.
. b=20m bz20m |, Po=067kGlm
. P
z FPA TP T TV Yh=am
Ldp 1 day 33m| ™ _~_~_7 | Bunséthiu co )
-~ W=83% vy, = 1446 Glom
~ ©=6  C=0081KkGicm
.3 -
e B it gz LT T, -
Lép 2 day 64m - Sétdéo cimg
W=22% vy, =0974Glom’
e=14  C=045 kGiem'
.93
. A N A
Hinh 3-4: Nén ddp theo vi du 3-1.
Bang 3.5
Bé | Poam | Dung Luc dinh | HEs6 | Heéso
Lop| Téndat | day |tenbién, | trong, | o' | , | nénlin |tham C,,
m W% | Y., T/m’ C.T/m a, m¥T | m*/nam
1| Bunset | ., 83 | 1446 | 6| 081 | 0427 | 019
hiru co :
2 Sadeo g, 2 11974 |14] 450
cling

1. Xdc dinh tai trong P,

- Tai trong do cat dap cao 3 m:
q, = 1,90 x 3,00 = 5,70 T/m* = 0,57 kG/cm’
- Tai trong do xe chay khi thi cong q, = 1,00 T/ m? = 0,10 kG/cm?

P,=q, +q,=57+1.0=6,7T/m*=0,67 kG/ cm?
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2. X4c dinh toa do céc diém va tinh todn

V& nén dip va dia ting theo cling ty & (xem hinh 3-5), budc dau “cdm thay”™:
véi o = 50° & do sau khodng 40 m 1 viing nguy hiém cdn quan tam. Vay ta c6
thé 1an luot tinh K, v6i o = 50°, 60°, 70°, 80°, 90°, 110°, 140° v.v... Tuy vay,
thuc € phai tinh “mo ddn” nhu the hién trén bang 3-6 méi ra két qua cudi cling:
ving bién dang déo ¢6 K < | nam giita 2 cung trdn o, = 25" va o, = 141°.

Riéng a, = 25° la gi6i han duéi ving bién dang déo, lai nim qua 2 19p
dia tdng khdc nhau nén phai tinh v v& vong trdn déng i K, 6,, o5 (=0,),
Tmax €ho 2 16p 1 va 2 khéc nhau.

Ap dung cic cong thic (3-5), (3-6), (3-7), (3-8) két qua tinh todn dién
hinh béng tay nhu sau:
as = 50°, d8i o ra radian :%30 = 0,8722, sin 50° = 0.7660
Lop 1 ¢6: ¢ = 6", tge = 0,1051, C =0,081 kG/ecm?

o, =B, = 5 (o, +sin ) = O—Q (0.8722 + 0.7660) = 0.3495
n 3,14

g,=0,=B; = & (o, —sina,)) = M(O,SHZ - 0,7660) = 0,0227
T 3,14
T = Tpax = & $in o, = O—ﬁ-zx 0,7660 =0,1634
: oom 3. 14

_otge+C _ 0,3495x0,1051 + 0,081
o, 05 0,3495 - 0,0227

K, =2JA (A, ~tgo) = 2,/0,3602(0.3602 - 0,1051) = 0,606

A

=0,3602

o

Véi o, = 25° qua 2 16p:

Lép I c6: @ =6°1g0¢=0,1051, C=0,081 kG/ecm>

Tinh tuong tu nhu trén duge K, = 1.002

Lop 2 cé: @ = 14° 1ge = 0,2493. C = 0,450 kG/cm®.

Tinh twong ty nhu trén duoc K = 5,224

Nhur vay ¢6 nghia la: thuc € ving bién dang déo chi nam dén d6 sau heét

dia tang | (I6p bun sét hitu co ¢ chiéu diy 33m) va trong cung tron nhin
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ddy nén dap = 2b mot géc a = 25°, (céch tinh d6 sau cung tron sé theo cong
thitc 3-10).

Trén hinh 3-5 vong tron o, = 25° ¢6 cing tri s6 o,, o3, T,,,, nhung cung
tron nam & 16p dia ting 2 s& ¢6 K, = 5,244 ; hai nhanh 2 bén c6 K, = 1,002.
Tong hop két qua tinh toan nhu bang 3-6.

D¢ xdc dinh do sau H clia duong dang tri K, ta ap dung cong thiic sau:

80° —
- Tinh theo géc o® H= b.tg—lz—a (3-10)
- Tinh theo goc o radian ~ H = b 30 =0 3-11)
cos(m—r)

Két qua tinh véi gidi han trén va gidi han duéi viing bién dang déo, tic
khia=25"va 141° la:
H, =20 x tg(77°30’) = 90,21 m
H,, =20 x tg(19°30’) = 7,08 m

: 2
b=20m 2 P. = 0.67 kGlcm

LTI Do

7.08

=0.4080
&
P
W
P
—~—— )
g T
K,=0.556 /

¢ K,=1.002
Ldp "

N
] K

/_,./ -90.21

qy= W

=
2

S
90.21m

K2:5 244

- 100

K, theo vi du 3-1

rmax'

Hinh 3-5: D6 thi duong dang tri o, o,
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2) Lap chuong trinh Pascal ND 3-1 xdc dinh viing bién dang deo

Trén co s& cdc cong thic tinh todn va vi dy 3-1 trén, ta c6 thé 1ap chuong
trinh Pascal tinh viing bién dang déo K nhu sau:

Program Vung_bién_dang_déo_Ko_va_do_sau_H;

Uses crt:

Var

Begin
Clrscr ;

For a:=

r.F.f1,C.b,.B1.B3, Tmax,t,A0,Ko,Po,H: real;
a,n: integer ;

Write(‘nhap vao 1/2 bé rong nén b(m):); readin(b);
Write(‘nhap vao tai trong Po(kG/cm2):’); readin(Po); -
Write(‘nhap vao géc noi ma sat F(degree):™); readin(F);
Write(‘nhap vao luc dinh C(kG/cm2):"); readln(C);
Write(‘nhap vao s6 goéc n(degree):’); readin(n);

1 tondo

Begin

r:=pi*a/180;
B1l:=Po*(r+sin{r))/pt :
B3:=Po*(r-sin{r))/pi :
Tmax:=Po*sin(r)/pi ;
f1:=pi*F/180;
t:=sin(f1)/cos(f1);
Ao:=(B1*1+C)/(B1-B3);
Ko:=2*sqrt(Ao*(Ac-1));
H:=b*sin((pi-r)/2)/cos((pi-1)/2);
Writeln{‘Tri s6 Bl:",B1:6:4);
Writeln(“Tri s6 B3:".B3:6:4);
Writeln(‘Tri s6 Tmax:’, Tmax:6:4,” kG/cm?2’);
Writeln{‘Tri $8 Ao’ ,A0:6:3),
WriteIn(‘Tri 6 Ko:",K0:6:3);
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Writeln(‘Tri s6 goc a la:",a:4,” degree’);
Writeln(*D9o sau ving bién dang déo 13 H(m):’ H:6:2,” m’);
End;
Readln
End.

M6t sé' diém cdn heu ¥:

- Chuong trinh NP1 duoc 1ap v6i nhiéu lénh ghi két qua tinh todn
(Writeln(...) ) cho B1, B3, Tmax, Ao.... dé dé kiém tra két qua bang tinh 3-6.
Thuc t€ khi dad quen, ta chi can ghi va in 3 k&t qua Ko, a, H la d0, nhu vay
chuong trinh s& gon hon.

- Khi chay chuong trinh ND 3-1, vi man hinh chi d{i chd hién ra mét
sO két qua ting véi mot s§ gée d9, nén ta ciing phai cho dan tri s6 n dé tim
ra goéc a ¢6 K, xdp xi 1. Tuy nhién, viéc lam nay khd nhanh, vi mdy tinh
v&i géc chénh léch timg 1° nén c6 thé tim ra ngay 2 tri s6 goéc a, = 25° va
a,,=141°

- Hon nita, dang chuong trinh ndy “chay thuf” véi nhiéu tinh hudng
khdc nhau vé dia chat (nhu véi nhi€u tri s6 C, @ clia nhiéu phuong phép thi
nghiém khdc nhau), bé day dia tdng, cao {'IO nén dép..., ta ¢6 thé nghién
ciiu, nhan bi€t quy luat bién thién viing bién dang déo vdi rdt it cong siic
tinh toan.

- Chuong trinh ND 3-1 la chuong trinh co ban dau tién, tim ra ving bién
dang déo (con goi 1 ving hoat déng H ), lam co s& cho cdc budce tinh todn
ti€p theo nhu tinh dé lin, téc do lin, cai tac nén dat yéu bang coc cit, bac
tham v.v...

- Vi cac chuong trinh con loai ndy “dé ding riéng”, thinh thoang lai dung
dén, nén khi 1ap, phan nhap s6 liéu nén ghi rd ca tén thong sé, don vi... dé dé
g9t nhd va tranh nham lan don vi do ludmg.

3) Ly thuyét tinh do hin nén thién nhién dudi nén duomg dap.

Nén thién nhién dudi nén dudng dap chiu tic dong cia 2 ti trong (theo
truc 7)) la:

P, = o, = y.h do trong lugng ban than nén thién nhién, (T/mz)
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P, = ¢, do tdi trong nén dip va hoat tai, (T/m?)
Tai trong tong cong A P, =P, + P,

O day, P, = P, nhu & vi du 3-1.

D¢ 1in dugc tinh theo céng thiic:

(e, —ey)h
1+e¢

S= (3-12)

Theo dinh tuat nén lin, hé s6 nén lin a xdc dinh béng thi nghiém va tinh
theo cong thic:

A - I

C. =1ga = = 3-13

c=lgn =gy (3-13)

Ruit ra: S= Ce by h (3-14)
l+e,

- h€ s6 rong tu nhién cua nén, chiu dp luc P;;
€, - hé s6 rong khi chiu ap luc P,;

h - chiéu day méi 1dp dat tinh todn (m), quy dinh khong 16n qua 0,4 bé
rong ddy nén dudng dap phia trén.

Pham vi tinh lin (khu virc hoat dong cia nén thién nhién) quy dinh & do
sdu H, co:

c,=(0.1-0.2) 0o, (3-15)

Trén truc z, tri s6 o, = P, tinh theo cong thic (3-6)
P
6,=0,=B;= —(a+sina)= 5 {r +sin r)
) T
Do o,, o, tinh trung binh cho mdi 13p nén géc o = a s& 1a géc & gita mbi
16p (trén truc Z), nhin vao ddy nén dap nhu hinh 3-5.

B¢ sau viing hoat dong H, con mot quan diém khac 1a ldy bang d6 sau
ving bién dang déo, xdc dinh duge trén hinh 3-5, (theo vi du 3-1, khi toan
bo dia tang déu 1a bun sét hitu co thi Hy = H, = 90.21 m). Tuy nhién, ta ¢
thé ket hop ca 2 cach dé chon ui s H,, duge hop 1y.

Vidu 3-2: Tinh d6 lin cta nén thién nhién trén hinh 3-4.
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Chiaciacldph=65m <0.4 (2b)=0.4 x 40 m = 16m.

Xac dinh géc o = a ¢ gilta méi 16p trén truc Z. DO sau dén gilta méi 16p 1a
Hn.

Vi nén thién nhién nam trong muc nudc ngam, tinh trong lugng riéng
day ndi theo cong thic:
yo =y (A-by, (G -1 _
o 1+e, +e,

A = G, - ty trong hat dat = 2.575,

G, (3-16)

Y. =G, = 1 - trong lugng riéng cla nudc;
e, - hé s réng ty nhién cla nén .

Lgp bang tinh dp luc nén P, =X v hvaP,=0,=0, =B, va do liin S
nhu sau:
Bang 3-7. Bang tinh toan vi du 3-2

Do sau Y
Lap e P, | P, | C D6 lin, S
Hinh tofn o ey | @t @ ||
a m m m m
Hn (m) (T/m?)

3.25 161,54 | 0,46 1,49 | 6,69 | 01196 | 2,443 } 1,510
9,75 128,02 | 046 446 | 645 | 0,1196 | 2,443 | 1,455
16,25 | 101,81 | 0,46 743 | 588 | 0,1196 | 2,443 | 1,327
22,75 82,64 0,46 1041 | 519 | G,1196 | 2,443 | 1,172
29,25 68,73 0,46 13,38 | 4,55 | G,1196 | 2,443 | 1,026

W B W N -

Cong do lin: 6,490 m
4) Lap chuong trinh Pascal ND 3-2: Tinh dé lin

Trén co s& cac cong thic tinh todn va vi dy 3-2 (rén, ta c6 thé lap chuong
trinh Pascal tinh dé lin S nhu sau:
Program Tinh_dé hin_cé két S;
uses crt;
var
b, Hs, Hn, h, el, Gt, Gn, Gl, Cc, P1, Po, Pn, r. a, S, t: real ;
n, i: integer ;
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begin

clrscr,
write(‘nhap vao bé rong b(m):'); readln(b) ;
write(‘nhap vao ty trong hat Gr:’); readln(Gt) ;
write(*nhap vao do réng ty nhién el:’); readln(el) ;
write(‘nhap vao hé s6 nén 1in Co(m2/T):"); readin(Ce) ;
write(‘nhap vao 56 1dp nt’); readln(n) :

for i;=1 ton do

begin
Po: =6.7;
h:=6.5;
Hs: =i*h;
Hn:=Hs-h/2;
t: =b/Hn;

r = 2*arctan(t) ;
a. = 180%r/pi;

Gn;=1;
Gl:=(Gt-1)*Cn f(1+el);
p1; =Gl1*Hn;

Pn: = (Po/p) * (t+ sin(r)) ;
S = Ce*Prvh / (14€1)
writeln(‘Dung trong ddy ndi cua nén dat G1:*, G1: 6: 2, T/m3’);
writeln(‘Ung sut do trong lugng pan than nén P17, P1: 6:2) T/m27);
writeln(‘Ung sudt do nén dap va hoat tai Pno’, P &2, T/m2’):
writeln(‘Do lin ¢ kétlgpnla S, S 6:3°m’);
writeln(‘Géc a2’ a: 8: 2, degree’)
end;
readin
end.
Ghi chi cho ND 3-2:
- Tris6 Gn= 1 latrong lugng riéng cia nudc.
_ Cic 6 Po = 6.7 Tfm?, chia 16p tinh do lun h = 6.5m da xéc dinh nén ta
ghi luon vao chuong trinhs sau “pegin”, khi Po va h thay déi, ta hoan toan ¢6
thé ghi theo tri s méi, nhu vay s& do phai 13p them dong write(‘nhap vao... %
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- Tham s6 tinh todn t = b/ Hn = tg (a/2) 1a s6 trung gian dé ding ham
artan(r) tim ra tri s6 r radian cdn dung trong cong thiic tinh Pn.

- Chu y phan biét Hs 1a d6 sau dén ddy 19p n, cdn Hn la d6 sau dén tim
16p n.

- Dic diém sir dung ND 3-2 1a khi dia ting thay déi & 16p nao, (thi du
tuong Ung Vi n = 4), ta nhdp cdc tri s6 Gt, el, Cc clia I6p 4 va s& ldy riéng
ket qua do lin caa 19p 4, loai bo két qua i6p t, 2, 3.

Chay chuong trinh NP 3-2:

Nhipcacsdlitcu b=20m

Gt =2,575

el =2,443
Cc=0.,1196 m2/T
n=3

S€ cho ta két qua ding nhu bing 3-6.

5) Ly thuyét tinh toc do lin

Téng do lin ¢6 ket cila nén thién nhién dudi nén dudng déap (khong ké do
lin trong ban than nén dap) la:

¥S=S,, +S, (3-17)

Se la do lin c6 ket giai doan 1 (so cdp). Day 1a giai doan nén bi nén chat
de dat d6 dm khong ddi W = const, 1a d6 lin quan trong nhit can tinh téc do
lin dé dinh thai han thi cong mat duong. nic la xdc dinh thai gian én dinh
Tsq Thudng Ty, tng v6i lic d6 lin dat 80 - 90% S,

S 12 d6 lin c6 ket giai doan 2 (thit cap) do bién dang tir bién gay ra.
Trong x4y dung dudmg. ta thudng quan tam tinh t6¢ d6 lin S, .

S, =S, +S$, | (3-18)
S, 1a liin titc thoi, thudng bang (0,1 —0,3) S,

S, la lin do trong lugng nén dép phia trén va hoat tai (xe chay) ma ta da
tinh theo cong thic (3-14):
g C..P,.h
l+¢
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Sau thdi gian én dinh T, o lin St duoc xéc dinh theo cong thic:
st=U,.S (3-19)
U, 1a d6 c6 két theo chiéu ding, ding khi khong c6 gia cd nén dat bang
coc cat hay béc tham, cho & bang 3-8.

Bang 3-8. Hé s6 co ket U, theo cic so dé phan bé img suat

_
ie— i—f
thi gian
TETETRTR '3 kL
t U, U, ; U,
0,004 0,080 0,008 0,135
0,008 0,104 0.016 0,186
0,012 0,125 0,024 0,223
0,020 0,160 0,040 0,279
0,028 0,189 0,056 0,322
0,036 0214 0,072 0,358
0,048 0,247 0,096 0,388
0,060 0276 0,120 0,433
0,072 0,303 0,144 0,462
0,100 0,357 0,197 0,516
0,125 0,399 0,244 U, =U, - 0,554
0,167 0,461 0,318 ' 0,605
0,20 0,504 0,370 i‘ 1112 U, -U,) 0,638
0,25 0,562 0,443 tr 0,682
0,30 0,631 0,508 ' 0,719
0,35 0,658 0,565 0,752
0.40 0,698 0,615 : 0,780
0.50 0,764 0,700 0,829
0,60 0.816 0,765 0,868
0.80 0,887 0,857 0,918
1,00 0,931 0913 0,950
2,00 0,994 0,993 0,996
1,000 1,000 1,000 J
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Khi c¢é coc cat hay bdc thim, nudc thoat theo phuong ngang 1a chinh

St=U,.8 (3-20)
Do ¢6 ket toan bo U tinh theo cong thic:
U=1-(1-Upd-Uy (3-21)

U, - d6 c6 két theo chiéu ngang, xdc dinh theo dé tht hinh 3-6, x4c dinh
theo ty s4: '

== 3-22
n d (3-22)

I — khoéng cdch coc cdt, (m)
'd‘- dudng kinh coc cét, (m)
va nhan t6 thdi gian
_Kyl+et Cpt

T, = (3-23)
" ay, 12 12

C,, - hé s6 ¢4 két theo phuong ngang

Bang 3-8 cho céc tri s6 Uv cho nhiing trudmg hop dién hinh vé sit phan b6
dp lyc theo chiéu sau cta 16p dat bi nén. Tri s6 U phu thudc vio nhan t6 thdi
gian T.

T Cvz" (3-24)
hp
Trong dé:
C, - hé s6 ¢6 két theo hudng thang ding
K.(l+e
C, = _‘_(u__hq) (3-25)
aYn

K. K, 1a hé 56 thdm theo hudng ngang va ding:

€y, - hé s6 réng trung binh trong pham vi 4p luc tir P, dén P,, (P, - 4p luc
do trong luong ban than nén, P, - 4p luc téng cong do ban than nén thién
nhién va tai trong nén dap, xe chay);

a — hé 56 nén lin (cm*/kG hoac msz);
¥, — trong lugng riéng cia nude { = 0,001 kG/em® hoac 1 t/m’ );

h, — bé day tinh todn 16p dat chiu nén.
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Khi thoat nuée 1 chiéu hy=H
Khi thodt nuéc 2 chiéu h, = H/2
H la bé day 16p nén thién nhién chiu nén, con goi la ving hoat dong.

t 1a thoi gian lin, c6 thé xdc dinh qua thi nghiém trong phong véi mau dat
c6 chiéu cao h,.

0

10 e — -
—— T — o H
Y S S S S ]
30 - \‘-. MR\% 1
= 40 > ™ \\\
3 5 N Bx
g o \\ N
] N
8' ?0 =
- N\ ’ \\ NS
% ~2 “-\\ <3 >
[~~~
100 ]\\‘* ~
0.01 002 0.03 0.04 0.050.06 0.08 0.1 02 03 04 06 08 10

Nhan 6 thdi gian Tn
Hinh 3-6: D6 thi xdc dinh dé co'két ngang do tdc dung ciia giéng cat

Mau dat nay chiu dp luc bang ap luc nén dap, qua theo doi lin theo thoi
gian clia miu s& v& dugc dudng cong nén lin theo thoi gian. Tir d6 rat ra

quan hé:
2
:—' . (%‘] (3-26)
2

t, — thoi gian mau dét dat duoc do c6 két da cho
t, — thoi gian cdn thiét dé nén thién nhién dat yéu day H dat cung do c6
két ay. -
Cén chi y:
V6i nhiéu loai dét s6 mii trong cong thic (3-26) khong phai la2 malan<2
ni}

Sprl) (h} (3-27)
t, H

Tri s6 n, xdc dinh bang thi nghiém nhiéu mau dat ¢6 chiéu cao khac nhau.
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- Trudng hop gia ¢6 nén bang giéng cét hoac bac tham, tri s6 H s& thay
bang Dc 1a dudng kinh ving anh hudng cua gi€ng cat hoac bic tham.

- Trong bang 3-8, cach van dung so d6 phan bé ing suat nhu sau:
U, - ddt nén bi nén chat vdi ing sust ¢ = const

U, - dat nén o6 két dusi tai trong ban than

U, - két hop hai trudmg hop trén

U, - iing suél nén chat do tai trong bén ngoai tat ddn theo chiéu sau nén,
dang tam gidc.

Trudng hop dat bi nén gébm nhiéu 16p khic nhau, phai 14y tri s6 trung

binh hé s thdm K,,;,, hé sG rong e, hé s¢ nén lin a,, theo cdc cong
thirc sau:

H
vib = m hi (3-28)
H
qu = T—‘i:l—l"—— ~1 (3'29)
; I+ €y
l+e m h.
bq ai 1]
a, = ~ 3-30
b H Z [+e_y, ( )

Trong dé:
H — bé day toan bo cdc 16p dat bi nén

hi, K,i. €y, &; 12 be day, hé s6 thdm diing, hé s6 réng binh quan (gifta P,
va P, ), hé 58 nén cla timg 16p riéng I¢.

m — s0 1dp

Vi du 3-3: Tinh va v& biéu d6 do ldn theo thdi gian ctia nén dudng dip
trén hinh 3-4. Hé s& c6 két trung binh la:

Cv=3,71 x 107 cm¥/sec = 371 x 10* x 7w x 10" m*/nam = 1,17 m%*/nam
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Két qua tinh todn qua vi du 3-2 cho S = 6,490m.
Do tai lrc_::né; Pn c6 dang tam gidc, dp dung tri s6 U, & Bang 3-8.
Theo cong thiic (3-24) it ra:
"['h2 T 2
=2 EXIOS 5 ) 6923x T (nam)
: Cv 1,17

Vi nén thodt nudc 2 chiéu, dung hp = H/2 = 33/2 = 16,5 m.

H =H, =33 m Ia d¢ sau vung hoat dong, xét chi xay ra & 19p bun sét
hitu co, tim duoc theo vi du 3-1.

Coi nhu nén dap cao tic thoi 3 m. Lap bang tinh nhu sau:

Bang 3-9

8}
(Bang 3-8) [ 0,135 | 0,186 | 0,223 | 0,322 | 0,433 | 0,516 | 0,605 { 0,752 | 0,868

T 0,004 | 0,008 | 0,012 | 0,028 | 0,060 | 0,100 | 0,167 | 0,350 | 0,600
(Bang 3-8)

1{nam) 0.9 1,8 2.8 9 14 23 39 81 202
St=U8(m)] 0,88 | 1,21 | 1,45 | 209 | 2.81 | 3,35 | 3,93 | 4,88 | 5,63

Theo két qua bang 3-9, dung excel dé dang vé dugc biéu dé tac do ldn
theo th&i gian nhu hinh 3-7.

T{nam)
0 100 200

B6 ldn S {m)

N
E I —

Hinh 3-7: Biéu d¢ 16¢ d¢ lin, vi du 3-3
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6) Tinh todn téc dé lin khi cdi tao nén ddt yéu bdang bdc thdam

Tinh t6c d6 lin theo vi du 3-3 la khi qua trinh lin ¢6 két dat dugc chu yéu
do thodt nudc doc tir nén thién nhién dudi nén dap 1én phia trén mat dat tu
nhién (dudi chan nén dap). Day 1a qua trinh thodt nuéc rat cham, 1am cho
thoi gian lin c6 két kéo dai hang chuc, hang tram nam.

Dé rit ngén thoi gian c6 két, ngudi ta thudng dung coc cat hoac bac tham dé
nudc chi yéu thodt ngang vao coc cat, bac tham, chiéu dai tham trong dét ngan,
sau d6 dé dang thodt doc theo coc cét, bac thim lén phia trén mat dat tr nhién.

Vi du 3-4: Mot nén dap trén nén dat yéu duogc gia c¢d bac thim (nhu hinh 3-8),
toém tat tinh todn nhu sau:

17.0m o BS5ndi-1.5 |
I K |
2 l é"‘ m "l &
N :
i 1 8 - 480 | Deém cat 1.5m 3 5
s ‘@] _oaadp [[[ 1] _[L \" ceotexiie s
Acat [
/ ————— == C T
o /3 " Asétdéo l Bac tham cach 1m
{ 7 __&‘20- 1l ?au 1.5m
E = Malon
i |
20 “Ea_): Bun sét
"~ 2020
e
ﬁ :; Cat soi
e

Hinh 3-8: Nén ddp gia c6 bdc tham

1. Tinh ving hoat dong cua nén dit yéu qua do sau H. Gia s tinh dugc
H = 30m.

2. Tinh dudng kinh tuong duong cla bac tham d,;:

a+b
d, = (3-3D)
2

Xem hinh 3-9. Gia suir dung loai bac tham cé a = 100 mm, b =4 mm
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10+0,4
2

3. Bac tham duge b6 tri theo hinh tam gidc déu, khoang cdch 2 bac tham
1a1= 1,00 m. Tinh duong kinh ving anh huong ctia bac tham D,:

D, =1,05x1=1,05x 1,00 =1,05m (3-32)
oo 2ard)

m

/'_-—
e S /
P T a+b

W

=5,2cm =0,052m

D, = 105!

Hinh 3-10: Duong kinh viing dnh hudng cua bdc tham De
theo mdu ddt hinh vuéng va hinh tam giac

4. Tim dudng kinh ving xdo tron d,

Khi thi cong béc thdm, phai dung mot truc dui dan rdng gilta d€ dua bac
thim xudng do sau thiét k€ nhu Hinh 3-8. Do d6 tao nén mot ving xdo tron
¢6 duong kinh d, va ¢6 anh huong dén qud trinh tham. Anh hudng nay goi la
anh hudng nhiém bén.

d, = (5+6)dy, (3-33)
' i
Hién thuong dung theo khuyén nghi ciia Hansbo (1987):
d,=2d,, (3-34)
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Trong d6 d_ 1a dudng kinh vong tron tuong duong cia dién tich cét
ngang truc dui dan. Khi dui dén c6 ti€t dién chit nhat dai a,, réng b, (Hinh
3-11), d,, tinh theo cong thiic:

4 ' 4
d, = J_am'bm = J—-Fm (3-35)
T T
| Vang tron % 5106,
[ thoat nuéc twong dvong \* 2 2 "
a2 ] 4 avp '
: rg'?- T
7 al? [ a .
% Viung khong bi
¢ __ﬁ-U.___, *ﬁ"@“ "
= 1
/-ﬂ
/ Béc thém
Dui d&n
dmz %ambm

Hinh 3-11:Xdc dinh gan diing ving xdo trén d, quanh truc dii dan

Thuc t€ Viét Nam con dung dui din ti€t dién hinh thoi (hinh 3-12),
d,=9+ 10cm.

- 2m — a, = 145 mm, b, = 65 mm,
_ F,=61,6cm’d,=9cm.
= a,, = 160 mm, b,, = 80 mm,

F, =80,0cm? d,=10cm.

I 1
Hinh 3-12: Cdt ngang truc dui dan hinh thoi o Viét Nam
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Thuc nghiém cla Bergado (1991) cho thay: ding diii dan loai nho s€ tang
nhanh t6c d6 lin co két hon loai 16n. Hé sé tham K| trong viing xdo trén
bang hé s6 tham dimg K..

K, =K, (3-36)

5. Xac dinh ty s6 hé s6 tham ngang v4i hé s6 tham dimg K/ K,

Trong dat gia cudng bang vai tho (nhu bac thém) rat dé nhan ra rang ty
s6 Kh/ Kv ¢6 thé rat 16n, t5i 10 1dn. Ty s6 nay c thé giam bét hoac loai trix
do anh hudng cla nhiém ban gay bii viing xdo tron.

Do K, = K, nén dé xét anh hudng nhiém bén 16i kha nang thdm nudc, tifc
1a thoi gian ¢6 két, ngudi ta ding ty s6 K/ K.

Trong vi du nay ding K = (K;/ K = 3.

K, cang nho, thoi gian c6 két cang lau.

6. He s6 ¢4 két ngang C,,

- Kh :
C, = —C, (3-37)
" Ky
Trong vi du nay C,=3C,

7. Tinh thoi gian c6 két

2 . )
=21 2e 0,75 +(&—1jmﬁli In| — (3-38)
8C, || d, Ks d, | \1-U,

Ldp chuong trinh ND 3-3: Tinh téc dé lin (theo cong thic 3-38)

Program Tinh_thoi_gian_lun_co_ket;
uses crt;
var .
t, De, Ch, dw, K, Kh, Ks, d, ds, S, St: real ;
n, U: integer ;
begin
clrser;
write(‘nhap vao so De(m):”) ; readln (De);
write(“nhap vao so Ch(m2/nam):’) ; readln (Ch);
write(‘nhap vao so dw(m):’} ; readin (dw);
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write(‘nhap vao so K:’) ; readin (K);

write(‘nhap vao so ds(m):’) ; readln (ds);

write(‘nhap vao do lun toan bo S(m):’) ; readln (S);

write(‘nhap vao tri so n:’) ; readln (n);

forU;=1tondo

begin
d; =ds/ dw ;
St: =U*S*0.1;

t: = ((sqr(De)/ (8*Ch)y*((In(De/ dw) — 0,75) + (K — D*In(d)y*In(1/ (1 —

0.1¥Uy)*12;

end ;

readln
end.

Chay chuong trinh ND3-3:

writeln(‘Thot gian lin cokétlat (thang):.’, t: 6: 2) ;
writeln(*Do lin ¢6 két dat dugce 12 St (m):’, St: 6: 2) 3

Nhipcic s6licu De=105m
Ch = 2,07 m*/ nam
dw=0,052 m
K=(Kh/Ks)=3
ds =2dm =0,20 m
§$=3952m
n=9
Puogc két qua nhu bang 3-10. VE biéu d6 tdc d6 lin khi c6 bac thim nhu
hinh 3-13.
Bang 3-10. Két qua tinh toian do lin theo thdi gian
n 1 2 3 4 5 6 7 8 9
U 10 20 30 40 50 60 70 80 90
(%)
Ul 042 | 088 | 141 | 202 | 274 | 362 | 476 | 637 | 9.
(thing)
(i) 040 | 0,79 | 119 | 158 | 198 | 237 | 277 | 3.6 | 3.56
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t (thang)
0 2 4 6 8 10

St (m}

Hinh 3-13: Biéu do toc do lin khi c6 bdc tham, vi du 3-4

Chii §: Do Ch diing don vi m’/ nam nén t trong céng thitc (3-38) tinh ra 12
nam. Dé déi ra don vi thing, chuong trinh ND3-3 da nhan véi 12.

7) Mot sé nhan xét

Thuc t€ do ltin mot con dudng, hay ca mot thanh phé, qua hang tram nam
con chiu nhiéu tdc dong khac nhu sy thay déi phic tap ctia miic nude ngim,
bién dong ki€n tao vo tréi dat v.v... Bi€u 46 hinh 3-7 chi ¢6 ¥ nghia vé Iy
thuyét tinh toén theo cic két qua thi nghiém dat mot khu vue riéng 1€, dung
1am co s& dé 19 giai chimg minh cdc giai phap cdi tao nén dét yéu ma chiing
ta s& dé xudt. '

Cac két qua tinh toan trong vi du 3-2, 3-3 ( nhu do hin S = 6,49m, do sau
viing hoat dong khi toan bo 1a bun sét hiu co H = 90,2m ) 1a dua trén s0 ligu
dia chat thuc té cia ving ldy giifa song lach ngoai 6 TP Hé Chi Minh. S6
lien 46 cé vé nhu “vo 1y”, nhung qua biéu d6 3-7, bang 3-9, trong 1,8 nam
(=21,6 thang) mot nén dip cao 3 m, rong 40m bi lin 1,21 m 1a hoan toan cé
thé xay ra. '

Kinh nghiém tinh todn ving bién dang déo, d6 sau ving hoat dong nén
dat yéu thudng trong khoang H = 40 dén 45 m. Do dé, khi khdo sét dia chat
phuc vu cho thiét ké cai tao nén dit y&u, cling phai khoan sau 40 — 45 m m&i
du s lieu dé tinh todn.
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Chuong 4
LAP TRINH TURBO PASCAL THIET KE THOAT NUGC

4-1. KY HIEU, THUAT NGU CHINH

1) Khai guat chung

Ai di timg tinh todn thuy van thuy luc cho cdu cOng thodt nude déu thay
rang: do 12 mot bai toin nhiéu bién s& phirc tap, thudng phai tinh “mo din”
va diéu chinh nhiéu 14n, v6i khd nhiéu loai cong thiic “s§ mii thap phan”,
hoac phai tra khé nhiéu bang tinh, biéu d4 phic tap (ma maéi ngudi tra ra mét

" I

két qua khac nhau), do d6 kha “ngai” !

S e
-~
3
1. Tram x 1y 3. Céing chinh 5, Giéng tham
2. Tram bom 4. Cdng nhanh 6. Claxa

Hinh 4-1: Hé thong thodt nudc chung

Vé6i mang lu6i thodt nudc do thi, véi hé théng cong doc thu nude tir gi€ng
thu 2 bén he, lai néi doc néi ngang cdc phé trudc khi dé ra clra'xa (& bd song),
viéc tinh todn cang phirc tap hon, (xem hinh 2-1, 2-2). Lap chuong trinh phin

90



mém tinh todn cho mang ludi thodt nuéc nay 1a mot bai todn rat phic tap.
Trong chuong nay, chi gidi thitu mot s6 “chuong trinh con” dé tham khao,
gitip cho méi ky su cdu dudng c6 thé tw 1ap chuong trinh riéng, theo phuong
phdp tinh todn ma minh va thich, réi “ding riéng” trong mdy tinh cd nhéan cia
minh. (Do vdy, phuong phdp tinh toan, cong thic tac gia dung ciing chi dé
tham kho, vi muc dich chinh 1a thé hién ¥ tudng 1ap trinh).

1. Tram xif ly
2. Tram bom

3. Cdng thoat nudc muta

Céing thoat nudc thai sinh hoat va san xult
Gi Eng tham

4.
5.
6.
Hinh 4-2: Hé théng thodt nudc riéng

Chii ¥ khi lap trinh trong Turbo Pascal déu dung chit Viét khong dau dé
dién giai, nhung & day, déi khi tic gia van dung chit Viét c6 ddu dé dé hiéu.

2) Ky hiéu, thudt ngit chinh

Khi thiét k&, tinh todn thuy van thuy luc cho hé thong thodt nudc (cdu,
cong...) ta di quen thudc vdi mot s6 cong thiic va ky hiéu chit La ma nhu o,
L, ... Nhung khi 1ap trinh Turbo Pascal (TP}, ta khong thé diing ky hiéu dé
dugc. Sau day gidi thieu mot s6 ky hiéu, thudt nglt chinh thudng dung.
Ngoai ra cdon mot s6 khdc s& gidi thiéu trong timg cong thic cu thé sau.

Bang 4-1. Ky hiéu, thuat ngir chinh

K¥ hi¢u Don vi Y nghia
a Po ddy nudc chay trong cong (=h/d)
d cm, m Dudmng kinh c6ng
F, ha, km* Dién tich luu vuc
F,, o, m’ Dién tich uét
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Bdng 4.1 (tiép theo)

Ky hi¢u Don vi Y nghia
h cm, m Chiéu sau nudc chay
P nam Chu ky tran cong
P X m Chu vi ugt
q I/s.ha Cuong do mua
Q.. I/s, m¥s Laru lugng nudc mua
M, u - He s6 phan ph6i mua rao
n Heé s6 nhdm
R cm, m Béan kinh thuy lue
A m/s Tﬁ'q do nudc
Y, w - - H¢ s6 dong chay

Cdn b Y rang: vi 1ap trinh Pascal khong phan biét chit hoa, chit thudng
nén dé k&t hop véi ky hiéu khi lap trinh, cdc ky hiéu s& c6 nhiéu ky tu phu
nhu F, F_ (phan biét véi f).

4-2 CHUONG TRINH TN 4-1: TINH LUU LUGNG THOAT NUSC MUA

1) Cudmg do mua tinh toan. Thoi gian mua tinh toan

Hi¢n nay van ton tai nhiéu quan diém, nhiéu cong thic khéc nhau vé tinh
cudng dd mua tinh todn. O Viét Nam, qua s6 liéu nhiéu nam, méi dia
phuong da lap duogc quan hé cudng do mua va thai gian mua véi P=0,5 - 20
nam, nhu hinh 4-3 [a thi du cho mot dia phuong.

Trén c6 s6 xu 1y s6 liéu thong ke cudng do mua & cdc tinh cia Viet Nam
trong 15 — 25 nam, Tién s¥ Tran Hiru Uyén da dua ra cong thic sau:

_ A (1+C.igP)

1l/s.ha (4-1)
(t+b,P™)" :
- Cac thong s6 A, by, C, m, n cho & bang 4-2.

- P (nam) 1a chu k¥ tran cGng, 12 thi gian ¢6 mét trdn mua vuot qud
cuong do mua tinh 1o4n.

+ D4i véi khu dan cu, thanh phé nho P=0,3-1nam
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+ D61 vai thanh pho 16n, khu cong nghiéplén  P=1-3 nam
+ Déi véi khu vie dac biét quan trong P=35-10 nam

- t (phit) thoi gian mua tinh toan

1000 l
400 -

300
200 [

—%
o (&
5’;51

AL rrr

/}/f?

100
80

50 ™

\
. S\

20

o

L]

/1

7
PP

o = o

L4,]

10

5 10 20 3040 70 100 200800  H(pHOD)
Hinh 4-3; Quan hé giita cuong dé nuia va thor gian mua

Thoi gian mua tinh todn 1a thoi gian giot nudc mua tir diém xa nhat
cua luu vyc chay dén ti€t dién tinh todn, cdn goi la thoi gian cyc han,
(xem hinh 4-4).

E=tp4t 4 (4-2)

t, - thoi gian nudc chay tir diém xa nhait dén ranh thodt nude, con goi la
thoi gian tap trung nude bé mat. Thuong 14y t, = 5 — 10 phut (min).

1, - thdi gian nudc chay trong rinh dén giéng thu nudc mua gan nhét
t,=1.251/V, (4-3)
, - chiéu dai cha ranh (m);
V., - tdc d nudc chay trong ranh (m/min);
1.25 - hé s6 tinh dén kha nang tang t6¢ do chay trong qud trinh mua;
t. - thoi gian nudc chay trong cong tir giéng thu dén tict dién tinh todn
t, =r.l/V, (4-4)

I, - chiéu dai doan cong tinh todn (m);
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V. - t6¢ do nuéce chdy trong cong (m/min).
r - hé s6 phu thudc dia hinh
r = 2 khi dia hinh bang phéng
= 1.2 khi dia hinh déc hon 3%
Vay cong thic 4-2 viét thanh
l=t,+1,25%{ir-+2%i | 4-5)

Theo so do hinh 4-4, dé thoat nuéc mua cung dién tich F; + F,, theo
phuong 4n 1 luu luong cuc dai s& & mat cat I-I qua 2 giéng thu, 2 giéng tham.
Thoi gian mua tinh todn 1a t = t, + t, + t.. Theo phuong an 2 luu lugng cuc dai
s& G II-11, qua 1 giéng thu, 1 giéng tham. Thoi gian mua tinh todn lat=1t, + ¢,

Phuadng an | Phuong an 11
| 75m | 75m |
1 [ I
"~ 1l
)
| it
% t! F,
- | Fy /
16

80m
m

L,

%
e
t\

:
Lol AN

t —te \\\
Hinh 4-4: So dé xdc dinh thoi gian mua tinh todn (cuc han)

—— e - —

= ]

Bang 4-2. Bang thong ké cac thong s6 khi hau cia
cong thiic tinh cudng do mua cua cac tinh

Thut Tén tinh A, b, - m n
1 Béc Can 8150 27 0,53 | 0,16 | 0,87
2 | BaoLoc 11100 30 0,58 | 0,24 | 0,95
3 |Buon Me Thuot | 4920 20 062 | 0,14 | 085
4 |CaMau 9210 25 0,48 0,18 0,92
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Bdng 4.2 (tiép theo)

Tén tinh

The tu A, b, C m n
5 |DpaNang 2170 10 | 052 | 0,15 | 0,65
6 Ha Giang 4640 22 0,42 0,20 0,79
7 | HaNoi 5890 | 20 065 | 013 | 084
8 | HonGai 3720 16 042 | 014 | 073
9 | Hai Duong 4260 18 042 | 017 | 078
10 | Hoa Binh 5500 19 045 | 018 | 082
11 | Hue 1610 12 055 | 012 | 055
12 | Lao Cai 6210 | 22 058 | 018 | 084
13 | Lai Chau 4200 16 050 | 022 | 080
14 | Méng Cii 4860 | 20 046 | 016 | 079
15 | Nam Dinh 4320 19 055 | 018 | 079
16 | Ninh Binh 4930 19 048 | 016 | 080
17 Nha Trang 1810 12 0,55 0,15 0,65
18 | Hai Phong 5950 | 21 055 | 015 | 082
19 | Playeu 7820 | 28 049 | 016 | 090
20 | Phan Thiét 7070 | 25 055 | 016 | 0
21 | Quang Tri 2230 15 048 | 023 | 062
22 | Quang Ngai 2590 16 058 | 012 | 067
23 | Quy Nhon 2610 14 055 | 018 | 068
24 |SonLa 4120 | 20 042 | 015 | 080
25 | SonTay 5210 19 062 | 017 | 082
26 Tuyéen Quang 8670 30 0,55 0,12 0,87
27 | Thai Nguyen 7710 | 28 052 | 020 | 085
28 | Thi Binh 5220 19 045 | 016 | 081
29 | Thanh Héa 3640 19 053 | 015 | o7
30 | Tuy Hoa 2820 15 048 | 018 | o7
31 | H6 Chi Minh 11650 | 32 058 | 018 | 0095
32 | VietTn 5830 18 055 | 012 | 085
33 | Vinh 3430 | 20 055 | 016 | 069
34 | Yen Bai 7500 | 29 054 | 024 | 085
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2) Hé s6 dong chay Y, (y)

H¢ s6 dong chay Y xét dén thuc & lugng mua 101 xudng gy, chi chay vao
mang ludi mot phan g, con lai thi thim xudng dat’ hoac bdc hoi.

Y =y =q./q,

Y =7.¢°2.
Trong dé:

Z — hé s0 thue nghiém, dac tring cho tinh chét cia mat phi;

q — cuong do mua (I/s.ha);

t — thdi gian mua (min).

Néu dién tich bé mat khong thoat nudc trén 30% thi o6 thé coi Y khéng
doi (nghia 1a khong phu thuoc vio q vat). Tris6 Zva Y phu thugc vao tinh

chat bé mat pha cho trong bang 4-3.

(4-6)

Hé s6 dong chay phu thudc vao tinh chit bé mat phi, dia hinh, do déc,
thoi gian mua. Gido su P.C. BelSp da dua ra cong thifc thuc nghiém:

(4-7)

Bang 4-3. Hé s6 dong chay cua céc loai mat phu

£1-Mat co

Loai mat phu Z Y

f1- Mai nha va mat phi bing bé tong dt phan - 0.95
f2- Mat phir bang da dam 0.224 0.60
f3- Dudmg 1t di cudt 0.145 0.45
f4- Mit phi bing da dam khong ¢ vat lieu dinh két 0.125 0.40
15- Pudng s6i trong vudn 0.090 0.30
f6- Mt dat 0.064 0.20

0.038 0.10

3) Tinh toan luu lvong nuéc mua Q,

Theo phuong phdp cudng do gidi han cia P.F. Gorbatrep: luu luong nude
mua ¢ ti€t dién tinh todn dat gia tri cuc dai khi thoi gian mua bang thdi gian
nuéc chay tir di€m xa nhat cla luu vue thodt nudc t6i tiét dién tinh todn.

Cong thic tinh todn 1a:
Q.=M,Y.F,.q, l/s
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(1+C.1gP)

Q,=M,.YFE.A, _
" (t+b,P™)"

(4-9)

F, - dién tich luu vuc tinh theo bi€u d6 mat bang (ha)

M, - h¢ s6 phan bd mua rao, dac trung cho su phan b6 mua khong déu
trong luu vyc tinh todn.
1

—— 4-10
1+0,001F, “-10)

Q
Khi lap trinh theo Pascal, c6 dac di€m la khong cé logarit thip phan va
" ham s6 mii thap phan, chi c6 logarit tu nhién (In) v& ham e (viéi exp(x)). Do
vdy cong thitc 4-9 cdn bién déi theo In vi e*.

e InP
Biét rang: IgP=—— 4-11
g g In10 (_ )
P" = exp(m.InP) 4-12)
Dat: t,=t+b,.P"
(t))" = (t + b, P™)"
- (1 +C.(InP/Inl0
Riit ra: quo( (inP/In10)) (4-13)

exp(n.Int,)

Vi du 4-1: Tinh luu lugng thodt nuéc mua & mat cat I-1 theo hinh 4-4. Dia
diém cong trinh 1a khu dan cu & Ha noi. Dién tich F, = F, = 0,60 ha. D6 doc
mat 0,006. Dién tich mit phli mdi nha 32%, mat dudng be tong 4t phan 38%,
mét duong soi 8% va mat 1t co 22%.

Noi dung tinh todn bang tay nhu sau:

-XdcdinhP:P=1.

- Xdc dinh q: dp dung céng thiic (4-1). Theo bang 4-2 véi thanh phé Ha
n6i ¢6 A, = 5890, b= 20, C = 0,65, m = 0,13, n = 0,84

q = 5890 (1+0,651gl) 5890

(1+20.1%13)08 (1 4 9008

- Xdc dinh hé s& dong chay Y. He s6 phan ph6i mua rao M, .

Khi ¢6 nhi¢u dang mit phi, hé¢ s6 dong chay Y tinh trung binh theo cong
thifc sau:
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Y+ 5Y, + Y

Y (4-14)
100
f,, f5, ... f, 12 % dién tich mat phu
Y,.Y5.... Y, 1atri s theo loai mat phu, cho ¢ bang 4-3.
Y = 32kt0,95 +38%x 0,95+ 8x 0,30+ 22x 0,10 ~0.71

100
- Xac dinh hé s3 phan phoi mua rao:
1 1
MO = =
1+0,001xF, 1+0,001x0,60

=0,999

Tinh hwu lugng Q, Q, tai ddu c6ng doc & G,, G,. Thdi gian nudc mua tap
trung trén mat phi t; = 5 phuit.

Dé tinh t, t, cdn biét V, V. Bioc ddu gia dinh V,, V, theo kinh nghiém.
Sau khi xdc dinh tri 8 luu luong Q, do déc thiét k€ cong i, céc tri s6 V,, V.
s& duoc kiém tra hgugc lai, néu phi hop véi tri s6 gia dinh coi nhu ding.

3 vi du nay, gia dinh V, = 1.5 m/s, V.= 1.7 m/s. Luu luong Q do F, gay
ra xdc dinh & giéng thim G, chi ¢ t, va tr chay 61=1_=80 m (luu vuc F)

1, = 1,25 x 80/1,5 = 66s = 1 min
t=5+1=6min
5890

Q,=M,.Y.Fvg=0,999 x 0,71 x 0,60 x —————
! 4 (6 +20)0%

=0,999 x 0,71 x 0,60 x 381,54

= 162,37 Ifs = Q,.,

Luu lugng Q,, do F, gay ra o giéng tham G, cé cd t, t, t.. Do dia hinh
bang phang cho r = 2. Tinh dugc:

1.=2 x 80/1,70 = 945 = 2 min
t=5+4+1+2=8min

5890
(8 +20)°*
=0,999 x 0,71 x 0,60 x 358,51
= 152,57 /s

Q,.2,=0,999 x 0,71 x 0,60 x
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Luu lugng Q, ,do F, gay ra d G, chi c6 t; vat, chay ¢ 1 =1, = 80m dai luu
vuc F,, tinh tuong twe Q.

Q,,= 162,37 Ifs

Vay lwu lugng Q, § G, doca Fy va F, gayra la:
Q, = Q5+ Qy= 52,57 + 162,37 = 314,94 I/s
=0315m’/s

4) Lap chuong trinh tinh luu hrong nuwée mua TN 4-1

Sau khi d3 nam viing dugc phuong phép tinh bing tay qua vi du 4-1 nhu
trén, 4p dung cong thic (4-13) va (4-9), ta dé dang lap duoc chuong trinh
Turbo Pascal tinh hnu lugng nude mua nhu sau:

Program Tinh_luu_luong_nuée_mwa_Qm;
ues crt;
var
Ao0,bo,C,m,n,P.til e, Vi, Ve lrle,r: real
Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y. Mo.,Fvq,12,Qm: real ;
i,nf: integer ;
f: array{l.. 50] of integer ;

begin

clrser;
write(‘nhap vao tdn sudt mua P(nam):"); readin(P);
write(‘nhap vao s6 Ao:’); readln(Ao);
write(‘nhap vao sé bo:’); readin(bo);
write(‘nhép vao s6 C:’); readln(C);
write(‘nhép vao s6 m:’); readln(m);
write(‘nhap vao s6 n:’); readin(n),
write(‘nhap vao chiéu dai ranh lr(m):’); readln(Ir);
write{‘nhap vao chiéu dai c6ng le(m):’); readln(lc);
write(‘nhap vao téc d6 & ranh Ve(m/s):"); readln(Vr);
write(‘nhap vio téc do & cong Ve(m/s):’); readIn{V¢);
write( ‘nhap vao dién tich luu vyc Fv(ha):"); readin(Fv);
write(‘nhap vao so nf(%):"); readln(nf);
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fori:=1 tonfdo
begin
write(‘'f['.1,’]: ="); readIn(f[1]};
if f{i] = f11] then Y1: =0,95;
if fli] = {f[2] then Y2: =0,60:
if f[i] = f[3] then Y3: =0,45;
if fi] = f[4] then Y4: =0,40;
if f[i] = f[5] then Y5: =0,30;
if f[1] = f[6] then Y6: =0,20;
if f[i] = f[7] then Y7: =0,10;
end ;
begin
tl:=5;
r=2;
ri=(1.25*lr / V) / 60
te:=(r*ic / Vc) / 60;
t:=tl+tr+ic:
Mo:=1/(1+0.001*Fv),

Yi=(f[1]*Y 1+f[2)* Y 2+ 3]* Y 3+f{4]* Y4+ {[S]* Y 5+[6)* Y6+ 71*Y 7)
/100;

t2:=t+bo*exp(m*In(P));
Q:=A0*(1+C*(In(P)/In(10)) Yexp(n*In(12));
Qm:=g*Mo*Y*Fv,
writeln(‘Hé s& phan phéi mua rao 1a Mo:’, Mo:6:3);
writeln(‘Hé s6 dong chay 1a Y:”,Y:6:3);
writeln(‘Cuong do mua rio 1a q:°,q:8:2,” I/s.ha’);
writeln{‘ Luu lugng nudc mua 1a Qm:’,Qm:8:2, I/s’);
end;
readin
end.

Chit y: Dic diém chuong trinh TN 4-1 trén la:
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- Ding cfiu tric mang array va if ... then dé dua toan bo bang 4-3 vao
chuong trinh.
- Vi bang 4-3 chi c6 7 gid tr ¥ 1..Y7 nén nhap gid tri nf =7 .
- Khi mdy doi nhap f[i}, theo vi du 4-1 s nhap nhu sau:
f[1]: 70
f2]: 0
f{3): 0
f[4]: 0
f[5): 8
fl6]: 0
f7]: 22
- Cong thitc tinh t ¢6 chia cho 60 dé& ddi don vi giay ra phit (vi t6¢ do
nudc 1a m/s). Khéc véi tinh tay thuong quy tron s phiit cho don gian. Vi vay
k&t qué tinh toan c6 khéc nhau chit .
Vi du nhép s liéu chay dé tinh Q ., , Q,., 10i in ra duge két qua sau:
Qm = 154,33 1fs, (so vé1 Q,,= 152,57 I/s)

Qm = 162,08 /s, (so véi Q,., = 162,37 Ifs)
Cong: 31641 1lis sovéi 314,94 lis

4-3 TINH TOAN THUY LUC MANG LUGT THOAT NUSC bO THL
CHUONG TRINH TN 4-2

1) Pac diém chuyén dong cia nude thai do thi

Nudc thai 46 thi thuong c6 nhiéu can lang va rat kho 1y ra vi phtc tap va
mat vé sinh

Cin lang dong lai trong cong thuding chia 3 — 8% (theo thé tich) 1a chat
hifu cg vdi kich thuéc > Imm va 92 — 97% 1a cat. Trong lugng riéng cua can
214-16T/m’. |

Sg d6 cau trdc dong chay trong cong thoat nudc xem hinh 4-5 . Khi ctia
x4 bi ngan boi mic nudc song hé, dong chay s& trd thanh ¢6 dp va khong
con khoéng trong. :
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So dé 4-5 cho ta thdy r5: can ling cang nhiéu dong chay cang bi thu hep,
giam t6c do nudc chay va cing ngay cang gdy nguy co nglp dng trong
dudmg d6 thi.

1. Khoang fréng
2. Nuge thai
3. Can léng

Hinh 4-5: S0 dé cdu tritc dong chdy

Diac tnmg chuyén dong clia nude thai do thi trong cong 1a hé s6 Ray-non
— R, . Véi cong trdn khi d6 day hoan toan (h/d = 1), R, duge xac dinh theo
cong thiic sau:

V.d
R, =—— (4-15)
’Y -
Trong d6:  V - t6¢ do nudc trong cong, m/s;
d - duong kinh cong;
¥ - hé s6 nhét clia nude thai.

Trang thdi nuéc chiy trong cdng, kénh muong do thi ¢6 thé la chay
r8i, chdy déu hoac khong déu, chay én dinh hodc khong dn dinh. Nhung
trong tinh todn, véi trudng hop c6 mat thodng, d€ don gian thudng coi la
chay déu, khong 4p. Tifc 12 coi téc do trung binh V = const, tiét dién chay
o = F = const, lin ludng q = const, dd d6c thuy luc I = d6 ddc cong i, chu
vi udt 3 = p, = const.

Cén trudng hop khéc: do khu dan cu m& réng cong cil khong di thoat
nuéc, do clra xa ra song bi ngap, do bin rdc can dong chay..., dan t6i tinh
trang c&ng chay ngép cé 4p.

2) Céc tiét dién cong va dic tinh thuy luc

Céc loai tiét dién c¢Ong thoat nuée gidi thigu trén hinh 4-6. Thuong
dung nhat 12 cong trdn. Két cdu ¢6 thé 12 bé tong cot thép, xay gach, xay
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da... Tuy vay, trong mot ¢cong trinh nén tranh dung nhiéu ching loai céng
khac nhau.

&)

Hinh 4-6: Cdc logi tiét dién c6ng thodt nuée

Piac tinh thuy lyc t6t nhat cha ti€t dién cong xdc dinh bing kha nang
thodt nudc 16n nhaét, khi cling c6 do déc va tiét dién udt bang nhau. Nhu vay
cong tron 1 {6t nhét vi cé ban kinh thuy luc R, 16n nhat.

R =2-F (4-16)
% Po

w, F, - dién tich udt (m®);
X » P, - chu vi u6t (m), 1a chu vi ti€p x1c gifa nudc va thanh céng;
a. Cong tron

V4i cong tron dudng kinh d, khi nuéc chay ddy mot nita va hoan todn c6:

R, =lo. n.d” ~4_0.25d 4-17)
p, 4nd 4 _ :
Cong chay (khong dp) dat 16i da khi R, = 0,304 d, khi dé ddy
“a=h/d=0813
D¢ day a duoc dinh nghia 1a ty s6 h/d v6i cong tron va h / H vé1 cic
cOng khic. s
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V&i do day khong hoan toan & cdng tron, h/d < 1, dién tich uét F,, chu vi
udt p, cé thé tinh theo hinh vién phan (khi h’ < h):

2 S-D+Lh’
2
S:(p_r (4-19)

I - ban kinh cong;

F =mnr

o

(4-18)

¢ - g6éc chin vién phan, tinh bing radian.

Gée tim duge theo cong thic cos®/2 = (r — h’)/r, tinh ra d6 (xem hinh

4-6a).
pP’=nd-S (4-20)

Vai cung tri s6 R, t6c d6 dong chay trong cdng tron khi dé ddy h/d = 0.5
va = | dugc xem la bang nhau va t6c do dat 161 da khi h/d = 0.813. Luu
lugng thodt t6i da khi h/d = 0.95. Sau d6 giam dan, song luu luong khi nudc
chay ddy hoan toan gap doi khi chdy mot nita.

Quan hé giita t6c do, luu lugng véi d6 ddy trong céng tron gidi thiéu trén
hinh 4-7. Truc dimg la ty l¢ do day h/d =0.1; 0.2 ; 0.3 ; ... ; 1.0. Truc ngang
la mo dun téc do v, vi mo dun luu luong q,, tinh theo ty 1¢ don vi t6c do va
d6 day khi chay hodn toan. :
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Hinh 4.7: Céc thanh phan thuy hec cda dong chdy
Goi W, va K, 12 mé6 dun t6c do va mo dun luu lugng khi do ddy h/d = 1.
Néu tinh C = (1/n).R". V6i y khong dai khi h thay déi thi 13 ring ty s6 K/K,
=q, va W/W, = v, s& chi phu thugc vao dé nham va kich thudc clia mat cat.
D€ tinh nhanh, ngudi ta tinh sin K, W, ing v6i d6 nham n thudng ding.
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Bang 4-4 gidi thiéu tri s6 K, W, ing vdin = 0,013

Do cdng tron thodt nude t6t, dé ché tao hang loat va bén vimg nén duge
ding rong 1ai 161 90% trong mang ludi thodt nudc.

Bang 4-4. Tri s0 K, va W, cha cong tron véin = 0,013

h =

(m)‘" 0.25 [0.5010,7511,00/1,25]1,50| 1,75 | 2,00 {2,25]2,502,75|3.00
nlf/ 0,595 (3.76|11,2|24,0|43,7|71,0| 106,5| 152,5 | 208 | 276 | 354 | 447
I8

W, ,

me | 121 [19.2]2531305135,6|40,1| 44,3 | 48,5 1522(56,2159,7|633

b. Kénh (cong) hinh thang

Pat dé doc mai ta luy m = cotgo , chu vi udt tinh nhur sau:

po =b+2hvl+m? (4-21)
Dién tich mat cat uét: _
F,=(b+ mh)h = (b/h + m)h’ (4-22)
Dé c6 mit cat c6 lgi nhat vé thuy luc, can ¢6 p, bé nhat hay:
dp
Do _g 4-23
dh (4-23)

Véi mat cit hinh thang, tuy tri s¢ m xdc dinh duge ty 1& f = b/h ¢6 loi
nhdt vé thuy luc theo bang 4-5.

Bang 4-5. Bang tri s6 p = b/h c6 1¢i nhat vé thuy lhuc
cho tiét dién hinh thang

m 0 j0,2510501(0,75| 1,00 1,25 | 1,50 | 1,75} 2,00 | 2,25 { 2,50

B= {2,00/1,562|1,236(1,00/0,828| 0,702 |0,606|0,532(0,472|0,424|0,385
b/h :

Bing 4-5 cho thdy, véi mat ct chil nhat m = 0, B =2 tiic 1a cd lgi nhat khi:
b=2h
Ban kinh thuy luc mat cat hinh thang c6 loi nhat khi R, = h/2
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Cén nhac lai rang: mat cat ¢é lgi nhat vé thuy luc khong ¢6 nghia 1a lgi
nhat vé kinh t&€ — k¥ thuat, nhat la v6i kénh 1én. Nhung véi kénh nhd, it dio
séu thi c6 thé c6 1gi ca vé kinh t&€ ky thuat.

3) Cong thire tinh todn thuy lyc mang lhréi cong
Tinh todn dau tién ta thudng gdp la tinh luu lugng.

Vé6i dudng ngodi do thi, dé tinh luu lugng chay qua céu céng, ta dua vao
dia hinh, b&n d6... xac dinh cdc thong so tinh todn ‘nhu dién tich lvu vuc, dé
doc long sudi... roi tinh theo phuong phép cho trong quy trinh. Quy trinh nay
cling ¢6 2 loai: tinh cho c6ng cau nho va cho cay lon.

Véi duong do thi, khi thiét k€ mang luéi thodt nudc mua, lién quan dén
dién tich luu vyc dd vao timg giéng thu ham €ch, d6 1a nhimg dién tich rat
nho (dudi 1 ha hoac mot vai ha) va duge chia thanh méanh doc 2 bén dudng
d6 thi. Do vay chiu anh hudng chii yéu bdi cudng d6 mua, diac diém bé mat
phu... nhu da thé hién qua tinh todn & muc 4-2.

Tuy vay, giai doan tinh toan luu lugng nudc mua ¢ muc 4-2, vi du 4-1 ¢6
mot diém gidng nhu tinh hru lugng cfu céng néi chung: d6 1a luu luong do
thién nhién va dia hinh tao thanh. Diém khic nhau la: véi dudng ngoai do
thi, luu lugng d6 chay qua mot cdu hoac cdng. Vi dudng 46 thi, v lugng
dé tap hop dan lai theo nhiéu doan céng doc, theo nhiéu nhinh céng doc dé
d6 ra clra x4, Do dé, bi chi phdi bdi mat hé thong cac théng s6 tinh todn: do
ddc long cong, dudng kinh, d6 ddy... thay déi theo timg doan c¢Gng, 4nh
hudng 14n nhau. Luu lugng s& duoc kiém tra, khdp néi lai cho hai hod véi
toan hé théng.

Cong thirc tinh thuy lyc mang luGi cong do thi, véi gia dinh dong chay
déu thuong tinh nhu sau:

Tinh luu lugng thoat nude cha cong:

Q=E.V (4-24)
Pé tinh t6c do, khi I = i, theo cong thiie Se-di:
V =CvVRi (4-25)

Trong d6: Q - iuu luong, m'/s

F, - dién tich tiét dien uét, m’;
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V - t8c 49 nuéc chay, m/s;

R, - bn kinh thuy luc, m, xem cong thitc 4-16;
I- 46 d&c thuy lyc, 14y bang 46 déc cbng i ;

C - he 56 Sé-di. Theo Pavi6pki:

c-lgy (4-26)
n

Trong dé:

n - h¢ s§ nhdm, d$ nhdm, phy thugc vat liéu va phuong phép ché tao
cong. Xem bang 4-6.

y - s6 mil, phu thugc d6 nham, hinh dang va kich thuéc ciia cong.
y=2,5n~0,13-0,75VR(n -0,1) 4-27)
Khid < 4000 mm thin=0,0013 vay = 1/6 = 0,1667

Céc tri 86 ¢ bdng 4-6 twong Gng véi didu kién san xudt hodn chinh, néu
san xudt bing thi cong thi do nhdm s& 16n hon nhiéu. Vi du loal cdng gang
clia ta san xuat bang khuén cit, n = 0,02 - 0,03.

Bang 4-6. Hé s6 nham n

Loai cong (kénh) n trong cong thiic (4-26)

Cong

- Sanh 0,013

- Bé tong va bé tong cot thép 0,014

- Xi ming amiang 0,012

- Gang 0,013

- Thép 0,012
Keénk

- Gach 0,015

- Dd c6 trdt vira xi ming 0,017

- Dat 0,025

Goi W 1a m6 dun luu t6¢ ¢hodc dac tinh luu t8c) khii= 1

W=CJR (4-28)

107



Cong thitc Sé-di (4-25) viét thanh:

v=wvi (4-29)
Goi K 12 mé dun huu lugng (hoac dac tinh luu lugng khi i = 1)

K =F,CVR (4-30)
Cong thic (4-24) viét thanh:

Q=F, CVRi =K+ (4-31)

Cong thiic (4-25), (4-31) la phuong trinh co bén cha dong chay déu trong
kénh hé (hoidc céng ngam c¢é khoang tréng).

Déi véi trudng hop thudng gap 1a kénh (cong) hinh thang, phuong trinh
(4-31) néu 1én m&i quan hé gifta luu luong Q va bé rong ddy b, chiéu sau
nuée h, do doc mdi kénh (m = cotga. ), d¢ déc ddy i, dd nhdm long kénhn .

Q=1(b,h,m, n, i) (4-32)
V6i thodt nudc do thi, ta thudng gip cdc bai todn sau:

a) Da biét luu lugng (qua tinh todn da néu & muc 4-2, 4-3, vi du 4-1), xdc
dinh mit ciit kénh (cong).

b) V&i mang luéi kénh (cong) da c6, tic la ¢6 mat cat hinh hoc, do luu
vuc thay déi, (nhu céi tao m& rong khu dan cu), gidi phuong trinh (4-32)
gbm 6 bién s6 khi da biét 5, con lai 1 bién so ldy 1am 4n s&.

¢) Ki€ém tra, xdc dinh (inh trang ngip nudc dé thi do clra xa nudc ra sdng
bi ngap, do lwu lugng vugt qud kha nang thoat nudc clia cong hién c6 (va
nhi€u ly do khdc nita). VGi bai todn nay, ché do chay cha céng ngdm trd
thanh ¢6 ap. Ta phai tinh cao d¢ nudc ding, théi gian ngap nudce... Bai todn
kha phiic tap.

Véi bai todn b), tim h khi biét Q, b, m, n, i la mot viéc phyc tap nén phai
gidi bang phuong phdp thir d4n. Ta cho cdc tri s6 hy, h,, h, ... tinh ra céc tri -
s6 F,. C, R tuong {mg, v& biéu dé6 K — h (hinh 4-8 ). Mt khic tinh ra
K, =Q/+i.

Trén biéu 6 K tim ra tri s6 h, tuong {mg 1 tri s6 ta can tim.

Vi du 4-2: Cho mét kénh thoat nude b = 4m, d6 sdu h = 2m, m = 1.5,
do doc i = 0,0002. Day 1 kénh dat, sach, thing, tra bang xdc dinh do nhim
n = 0,025. Tinh luu lugng Q ctia kénh va t6c do nude V.
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Trude hét tinh bang tay nhu sau:
F.=(+mhh=(@+15x2)2=14m’

p,= b+2hyl+m? —4+2J1+15% =112m

R=F/Jp,=14/112=125m
c=1lp
n

y theo cong thikc (4-27):
y =2,5vn -0,13-0,75vR(/n - 0,1)
= 2,5\/0,025 -0,13- 0,751/1,25(\}0,025 -0.)=0,2163

1

C= o 1,2502163 = 41,98

Viy K=F, CVR =14x41,98/1.25 =657 m’/s
Q=K+i= 0.0002 =9,3m’/s
V = CJR. = 41,981,25x0,0002 = 0,66 m/s

4) Chuong trinh TN 4-2: Tuong quan Q, V, h trong kénh, cong

Chuong trinh Pascal cho vi du 4-2 dugc lap nhu sau:

Program Tinh_Q_kénh_dat_hinh_thang;
uses cit;
var
b.m,F,P,R,Cn,vy,K iQ V,h:real;
hl, ho: integer;
begin
clrscr;
write(‘nhap vao be rong day muong b(m):’); readln(b);
write(‘nhap vao mai ta luy cotan(a) = m:’); readln{m);
write(‘nhap vao do doc muong i:"); readIn(i);
write(‘nhap vao he so nham n: ’y: readin(n);

write(‘nhap vao do sau muong h1{(m):’); readln(hl);
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for h1:=20 to ho do
begin

h:=h1/10;

F:= (b + m*h)*h;

P:=b + 2*h*sqrt(1 + sqr(m));

R:= F/P;

y:= 2.5*sqrt(n) — 0.13 — 0.75*sqri(R)*(sqrt(n) — 0.1);

C:= exp(y*In(R))/n ;

K:= F*C¥sqrt(R);

Q:= K*sqrt(i);

V:= C*sqrt(R*1);
writeln(‘ Do sau muong la h:’,h:6:2,” m’),
writeln(‘Mo dun luu luong K:* K:8:2,” m3/s’);
writeln(‘Luu luong cua kenh la Q:*,Q:8:2,” m3/s’);
writeln(‘Toc do nuoc trong kenh la V:*,V:8:2,” m/s’);
end,; '
readln

end.
Nhén Ctrl+F9 161 nhap s6 lieu lan lugt nhu vi du 4-2, s€ ra ket qua
K = 657 m’/s, Q = 9,3 m*/s, V = 0,66 m/s nhu trén. Chd § nhap h1 = 20.

Luu ¥ dac diém chuong trinh TN 4-2 [a: cho tri s6 hl thay ddi (tic h thay
d8i) dé van dung tim ché do chay ctia kénh véi Q khéc nhau. Diéu nay s& thé
hién qua vi du 4-3.

Cho tri s6 hl = 10h 1a dé dua h1 vé s6 nguyén (integer), nhu vay méi
dung lénh for hi1:=20 to ho do dugc .

Vi dy 4-3: Ciing v6i kenh trén, néu phdi thodt véi luu luong 15 m>/s thi d6
sau h va t8c do nude V 1a bao nhiéu ? '

Tinh bing tay: trudc hét tinh:

K, = Q__ Y 10607 m¥s

Ji 40,0002

Tinh thir dn bing gia dinh c4c tri s h, theo bang 4-7 sau:
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Bang 4-7. Bang tinh tweng quan h, K

h (m) F, (m%) p, (m?) R (m%) C K
2.1 15,015 11,572 1,30 42,39 7257
2.2 16,060 11,932 1,35 42,74 797,5
23 17,135 12,293 1,39 43,03 869,3
2.4 18,240 12,653 1,44 43,36 949,1
2,5 19,375 13,014 1,49 43,69 1031,3
26 20,540 13,375 1,54 44,01 11218

V& biéu d6 quan ke K - h nhu hinh 4-8, ing véi K, = 1060,7 m>/s ta xéc
dinh dugc h, = 2,55 m

Téc d6 nudc V cé thé tinh theo h = 2,5 m.

V = CyVR.i =43.694/1,49% 0,0002 = 0,75 m/s

h{m)

261
24+

221

201

K, = 1060

K{m'1s)

1.8 , R , .
600 100 800 00 1000 1100

Hinh 4-8: Bi¢u d6 quan hé K - I

Nhu vay ld mée nuéc kénh Khi thodt v6i Q = 15 m’/s, so véi Q = 9,3 m*/s
dd nang cao 2,55 - 2,00 = 0,55m.

Van dung chuong trinh Pascal TN 4-2 dé giai bai todn vi du 4-3, sau khi
nhap cic s0 liu, trong d6 hl = 26, ta dugc mot ddy két qua sau:
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Do sau muong la h: 2.10 m

Mo dun lwu fuong K: 724.82 m3ls

Luut fuong cua kenh la Q: 10.25 m3/s
Toc do nioc rong kenh laV: 0.68 m3/s
Do sau muong lah: 2.20 m

Mo dun luu tuong K: 796.02 m3/s

Luu luong cua kenh la Q: 11.26 m3/s
Toc do nuoc trong kenh laV: 0.70 mis
Do sau muong la h: 2.30 m

Mo dun lut luong K: 871.04 m3ls

Luw luong cua kenh la Q: 12.32 m3/s
Toc do nuoc trong kenh laV:0.72 mis
Do sau muong lah: 240 m

Mo dun luu luong K: 949.96 m3/s

Liut luong cua kenh la Q: 13.43 m3ls
Toc do nuoc trong kenh laV: _0.74 mils
Do sau muong la h: 2.50 m

Mo dun luu luong K: 1032.85 m3!s
Luu luong cua kenh la Q: 14.61 m3/s
Toc do nuoc trong kenh laV: 0.75 m/s
Do sau muong lah:2.60m .

Mo dun luu luong K: 1119.78 m3/s
Luu luong cua kenh la Q: 15.84 m3/s
Toc do nuoc trong kenh laV: 0.77 mis

Theo k&t qua in ra nhu trén, ta ¢ thé v& luon bidu d6 quan hé Q —h, réi wr
tri 6 Q = 15 m’/s trén tryc hoanh, déng 1én s& tim duoc h tuong tng la 2,55
m (hinh 4-9)

Tir day ket qua trén, cling xdc dinh duge e do V = 0,75 m/s img voi
Q= 14,61 = 15 m’/s. '
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Hinh 4-9: Biéu do quan hé O — h.

4-4. CHUONG TRINH TN 4-3: XAC DINH DPUONG KINH CONG
TRON THOAT NUSC (VST H/D = 0.80)

CHUONG TRINH TN 4-4: TIM V THEO Q VA D
1) Vi du 44

Xdc dinh dudng kinh céng tron thodt nude mua & vi du 4-1, ¢6
Q=0.316 m’ss, dé déc 1 =0.006, n =0,013. Yéu ciu do day a = h/d < 0,80.
Néi dung tinh todn bang tay nhu sau: -
Dua vao biéu dé hinh 4-5, véi a = 0.80, ta tra duge q, =1,9,=K/K,=
K=Q/Vi
Vay:

K, =K/q - _ 0316
° *g\i o 1x4/0,006

Mt khac theo cong thitc (4-30) khi chdy day ta cd:
42 Ve )2
K, =R,C, R, ="__.i(_J |94

Trong d6 véi cdng tron R, = d/4 = 0.25d

*

Tuong dng;
1 1

Co=— R} =——x0,25"%9"¢ = 61,0544/
n 0,013
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\/_ d dlfz

2
F, = % = 0,7854.d>

1/2
4,08 =0,7854.d2 x 61,054d" /¢ x d—2_ =23,97594%/3

d¥*=0.17017
d=0.51m,dingd =0,50 m
h=0.80d=040m
Biéu d6 4-7 vé6i h/d =0.80 c6 q, = |
Vo= W/W,_ = 1,18 =f,(a)
Tra bang 4-4 véi d = 0.50 c6 W, = 19,2
V@y V=wWi (cOng thic 4-29)
=V, W,vi=1,18 x 19.2 /0,006
= 1,75 m/s |

So véi V, gia dinh & vi du 4-1 1a 1,70 m/s xdp xi 1.75. Vay dat yeu cdu,
khong phai tinh lai Q, & vi du 4-1.

Gid slr, vi cong trudng chi ¢6 loai ¢6ng @75cm. Theo bang 4-4 ta ¢é
K,=11,2 m%s, W, =253 m/s

o -K__Q __0316
° K, Ki 11,240,006

Tra biéu dé 4-7 tim duge h/d = 0,40, V,=0,90

=(),364

h, = 0,40 x 0,75 = 0,30 m
V=WVi=v. W i
=0,90x 25,5/0,006 = 1,76m/s
2) Lap chwong trinh TN 4-3
biac diém chuong trinh nay 1a:
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- Cho tri s6 d bién déi trong mét khoang nao do, (phuong phép thir dédn),
tri s8 d cho Q xap xi 0,316 m’/s I tri s6 ta cdn tim.
- Ta vin két hop ding bidu dé 4-7 dé tim tri s6 qo. O vi du 4-4, i
h/d = 0.80 nén tra biéu d6 dugc q, = 1.
Chuong trinh Pascal duge lap nhu saw:
' Program Tim_duong_Kinh _cong_d theo Q;
uses Crt;
var
Q,q90,K.Ko,i,n,h,Fo,Ro,Co,y,V,Vo,W d: real;
dl,dn: integer;
begin
clrscr;
write(‘nhap vao so tra bieu do 4-7 tri so qo:’); readln(go});
write(‘nhap vao do doc cong i:’); readln(i);
write( ‘nhap vao he so nham n:’): readin(n);
write(‘nhap vao so mu y:’); readin(y),
write(‘nhap vao duong kinh dn{m):’); readln(dn);
for d1:=10to dn do
begin
d:=d1/100;
Fo:=pi*sqr(d)/4;
Ro:=0.25*d;
Co:=exp(y*In(Ro))/n;
Ko:=Fo*Co*sqrt{Ro),
Q:=Ko*qo*sqrt(i};
writeln(‘Duong kinh ong d(m):’,d:6);
writeln(*Tri so Ko:" Ko:6:3);
writeln(‘Tri so Co:’,C0:6:3);
writeln(*Tri so Fo:",Fo:8:4);
writeln(‘Luu luong Q(m3/s):”,Q:8:3);
end;
readin

]

end.
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Nhap s6 liéu cho chay, (khi n = 0,013 thi y = 1/6 = 0,1667):

qo: |
1:0,006
n:0,013
y : 0,1667
dn: 52
duoc két qua sau
d(m)= 0,49 0,50 0,51 0.52
Qm’s)= 0277 0,293 0,308 0,325

Vay d = 0.515 m. Theo thi€t k& cong dinh hinh ta chon d = 0.50 m.

3) Lapchuong trinh TN 4-4 tim V theo Q va d

Dé tiép tuc tim t6¢ dd nudc chdy V trong vi du 4-3, ta 1ap chuong trinh
TN 4-4 sau:
Program Tim_V_theo_Q_va_d;
uses crt; '
var
Q.q0.K,Ko,Fo.,Ro,Co,y,n,V,Vo,Wo.d,i.ho,a: real;
begin
clrser ;
write(‘nhap vao luu luong Q(m3/s):’); readIn(Q);
write(‘nhap vao duong kinh cong d{(m):’); readln(d);
write(‘nhap vao do doc cong i:"); readlIn(i);
begin
n:=0.013;
y:=0.1667;
Fo:=pi*sqr(d)/4;
Ro:=d/4;
Co:=exp(y*In{Ro))/n;
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Ko:=Fo*Co*sqrt{Ro);
qo:=Q/(Ko*sqrt(i));
Wo:=Co*sqrt(Ro):
writeln(“Tri so Wo la:’,Wo:6:1);
writeln(“Tri so Ko:” Ko:6:2);
writeln(“Tri so qo:’,qo:6:3,” m3/s’);
writeIn(“Tir go tra biéu dé 4-7 tim a=ho/d va Vo:");
writeln(*Chiéu sau nudc chay 13 ho=a*d (m):’);
writeln(“Toc d6 nude chay 1a V=Vo*Wo*sqrt(i):");
end;
readln

end.
Ddc diém chiong trinh TN 4-4 la:
- K&t hop véi sit dung bicu 6 4-7.
- Bang 4-4 di dugc dua vao chuong trinh qua dp dung cong thic
W, = C,/R, -
- Ham s6 mil C, =R} /n da dp dung cong thitc (4-12) dé dua vé exp
Cho chay TN 4-4, nhap s6 lisu: .
Q(m'/s) =0,316
d (m)=0.75
i =0.006
Ra két qua: Tri s6 Wo L 25,2
Tri sd Ko: 11,13
Tri s0 go: 0,366 m3/s
Ta thay két qua tuong quan Wo va Ko ding nhu bang 4-4 trén.
Tir go tra biéu d6 4-7 dugc do ddy a = h/d = 0,40 va Vo = 0,90,
Vay: ho =a*d =0.40*0.75=0.30m
V = Vo*Wo*sqrt(i) = 0.90%25.2*sqrt(0.006) = 1.76 m/s

Két qua ding nhu vi du 4-4 di tinh & wrén.
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4-5. CHUONG TRINH TN 4-5: TINH TON THAT cUC BO CUA DONG
CHAY TRONG CONG.
1) Khai quat chung

Tén that cuc bo thudng duge tinh & giéng tham, giéng chuyén bic véi
cong ¢6 d > 500 mm va g cira xa ra kénh, song thoat nuéc chay qua do thi.
Do t6n that cuc bo 1am cham 16¢ do chay, gay ra hién tugng dénh nudc, 1am
lang dong buin, lau ngay cé thé lam tac cong.

So d6 tén thit cuc bo tai ché thu hep dot ngot va clra ra thé hién trén hinh
4-10. Cot nuSce t6n that cuc bd duge tinh theo cong thitc:
b =1, ~— (4-33)

1, - hé s& tdn thét cuc bo, xem bang 4-8;
V (m/s) — tdc d6 dong chay & mat cit sau chd tdn that, theo chiéu nudc chiy,
g = 9.8 m/s’ - gia t&c trong trudng.

Bang 4-8. Triso t,

Vi tri gay t6n thét cuc bo i,
- Cira thu nuée vao kénh muong ] 0.1
- Clra thu nudc vao &ng g& nhon 0.5
- Clra thu nudc vao ong & dudi muc nudc 1.0

- Van khod & mifc 4o hd

+ hoan toan | 0,5
+3/4 | 0.26
+1/2 ] 2,06

- Van ngugc chidu 5

- Khuyu &ng 90°, @100 - 1000 mm 0.39-0,5

Tai cita xa la noi m& rong dot ngdt, cé thé tinh cot nude theo dinh luét
Booc-da:

_ (Vi =V’
2g

h (4-34)

m
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Ap dung cong thic (4-34) c6 thé ket hop véi do dac thuc t& (nhu do t6c
dd V, clia s6ng ¢6 nhiéu cira xa nudc trong mia ngap lut)

He s6 ton that cuc bo t, cb thé tinh cho trudng hop thu hep dot ngot
(hinh 4-10a):

2
1, =0,05[l -f—"} (4-35)
1
y .
Trudng hop cilra xa: t, = {1 - F—“] ' (4-36)
1

Trong dé f,, F, 12 dién tich mat cit nho va to. Khi F, 1én so vdi £ thit, = 1.

9 | : o R T
—‘—I | l—‘—V—
| | | [

ol ] |®

—_—— == ——= —————

| f f |
‘—|—‘| l | Lﬁm

l i i l Ctra xa

Chd thu hep dt ngdt
Hinh 4-10: Mot s6 dang ton thdt cuc bé
2) Vidud4-5

Tinh todn tdn thit va nudc dénh véi so d6 hinh 4-11. Trén co s& tinh todn
0 vi du 4-1, 4-2, 4-3, 4-4. Coi nhu c¢dng $300, $750mm dugc dat theo
nguyén tic do ddy h/d = 0,8 (dudng nét dit) va muc nudc thiét ké (MNTK)
= 5,02m 3 cao d6 clra xa, cling tuong ing do ddy 0,8 clia cdng ¢$750.

Tai G, t, = 0.50, V| = 1,75 m/s. Tén that cot nudc:

2
h,, =0.50x L75 =0,08m
2x9.8 -
Tai G,, 1, =050, V, = 1.76 m/s cé:
762
h,, =0,50x 1,76 =0,08m
2x9.8
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Ton that tai clra xa, t, = 1, V =0,75 ‘m/s. (Tuong (mg véi kénh khi
Q=15m’s).
0,752

x9,8

=0,03

hy; = 1,00

Do mé rong khu dan cu, mic nuéc tang lén:
hy=0,55m
(nén c6 mifc nudc thuc t€ MNTT = 5.02 + 0.55 = 5.57 m)
Vay ton that cot nuéc toan bo la:
~ h=h; +h,+hsz+hy,=074m
Vay cao d6 nudc dénh tir cao do thiét ké 5.02 1a:
| hy=5.02+0,74 =576 m
(Tinh h, don gian, coi mic nudc dénh bang t6n that cot nuéc)

Cao d6 nay ngap dén dinh cong ¢750 & G, va cong $500 & G, chi con hd
chiéu cao la:

h’=6,28-0,08-5,76 =0,44 m
(Tri 56 0,08 la bé day thanh cng )

Nhu vay, nguyén ly thoat nuéc cho F|, F, lic nay la chay theo xi phong
trong doan G, - C, .

7 &

: u

5 | g & 50cm : "

4 L L, = 80m I
Cao d6 mat duong B, jr,oo E ?.wI
Caodoginhcdng D 6.28 580 585 525
Caododaycdng B, ls.m 5.22| 5.02 4.42f
Cao do day giéng B, !5.40 472 i

Hinh 4-11: Mt cdt doc cong theo vi du 4-5.
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3) Lap chuong trinh TN 4-5: tinh ton that cuc bo
Program Tinh_ton_théat_cuc_bd; ‘

ues crt;

var o
h,h1,h2,h3hd tn,tx: real;
i,vf: integer;
v: array[1..10] of integer;

begin

clrser;

write (‘nhdp vio muc nuée dénh cao hon thiét k& hd(m)’);
readln(h4);

write(‘nhap vao hé so ton that & gi¢ng tham tn:’); readin(tn);
write(‘nhap vao hé s6 16n that & clia xa tx:*); readIn(tx);
write(‘nhap vao sd vf’); readln(vf);
fori:=1to vfdo
begin
write(‘v[*,i,’}: ="); readin(v{i]);
if v[ij=v[1] then hl: = n*sqr(v]1)/100)/(2*9.8);
if v[i]=v[2] then h2: =tn* sqr(v[2]/100)/(2%9.8);
if v[i}=v[3] then h3: =tx*sqr(v[{3V/ 100)/(2%9.8);
end;
begin
h: = h1+h2+h3+h4;
writeln(*Tén thit cot nudce toan by 1a hhi6:2,) m’);
end; |
readln

end.

Chay theo s6 liéu thi dy 4-5, in ra két qua nhu sau:
nhap vao muc nioc denh cao hon thiet ke hd(m): 0.55
nhap vao he so ton that 0 gieng tham tn: 0.5

nhap vao he so ton that o0 cua Xa Ix: 1.0
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nhap vao so vf: 3

vilj: =175
v[2]: = 176
v(3]: =75

Ton that cot nuoc toan bo la h: 0.74 m
Bdc diém chicong trinh TN 4-5 la:

- Ding cau tric mang array va if...then dé dua vao tc do nudc & cic
doan khic nhau

- Téc d¢ V dugc nhan v6i 100 dé thanh s6 nguyén, ding duge lénh for
i:=1tovfdo

- Luu y: sau khi nhap vf = 3, ta phai nhap tiép v{1]:=175, v[2]:=176,
v[3]:=75 mdy mdi chay ra két qua h = 0.74 m.

4-6. MOT VAI VAN DE VE PHAN MEM THOAT NUGIC

Tinh todn thuy luc thoat nude d6 thj 12 tinh cho cd mét mang Iudi véi nhiéu
tuyén cOng va cic “mit” 1a cic giéng thu — giéng tham, rét phic tap, nén cin
- xay dung cic phin mém tinh todn trén may vi tinh. Trong do, truée hét 1a xay
dimg cdc mé hinh tinh toan dua trén cac thong s6 co ban nhu: lugng mua, miit
phi, dia hinh, dia chat, thuy vin, mat d¢ dan s6, tiéu chudn cap, thodt nudc...

Tu nhing nam 1960 — 1970 cic nudc nhu Anh, My, Ha Lan, Diic,
Canada da nghién citu va phét trién van dé niy rat manh. Con Viét Nam, xay
dung moé hinh nhu th€ nao dé lap chuong trinh tinh cho phd hop véi cic
thong s6 co ban ctia Viét Nam la van dé cdn nghién citu, dé viéc tinh todn
thoat nudc dé thi duge nhanh chéng, hop 1y.

Trén tap chi Thé' Gidi mdi nam 2003 di dua mét thong tin: ¢6 20 nudc ting
dung cong ngh¢ thong tin dat hiéu qua nhat la: 1- My, 2- Singapore, sau dé
dén céc cdc nude khdc nhu Anh, Phdp, Dic, Philipin, Thai Lan v.v... Dac biét
khong cé ca Nga va Trung Qudc (?!), con Viét Nam tat nhién 1 “chua c6™!

Thoi gian qua, cong nghé phan mém cha Viét Nam di duoc quan tAm dau
tuda da dat duge mot s6 thanh tuu, nhung xem ra dé duge x€p hang trong so
20 nuéc nhu Singapore, Philipin, Thai Lan thi con 1dm chéng gai.
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Phu luc 1
TOM TAT CAC THU TUC VA HAM CUA TURBO PASCAL

1. Ham ABS
Cu phap:
ABS(r:Real): Real;
ABS(i:Integer):Integer;
Vidu:
Var a
Begin
a:-10;Writeln{Abs(a):3);
End
Két qua:
10
Néu bién a 1a s& thuc (vi du -10,6) thi két qua nhan duoc:
-10,6
2. Ham ADDR
Cii phap:
ADDR(Var <bién>):Pointer
Cong dung: Cho dia chi ¢lia bién.
3. Ham APPEND
Cd phdp:
Append(Var F:Text);
Ham Append dung dé m& tép F va dinh vi con rd tai vi trf cudi cia tép.
4. Ham ARC
Cit phap:
CArc(x,y:Integer,gd,gc,R: Word);

Dung dé v& mot cung trdn ¢6 tam la (x, y), cé ban kinh R, géc déu la gd, géc
cudi la gc.

123



Vidu:
Arc(100,100,0,180,20);
5. Ham ARCTAN
Cit phdp:
Arctan(r:Real):Real;
Cho gia try dang Real cua Arctangent cla ddi 56 r.
Vidu:
Arctan(2.3)
Két qua:
1.16

6. Thu tuc ASSIGN
Cu phap:
Assign (F <tén t¢p>:string);
Diing dé gdn tén tép ghi trong <tén tép> va bién F cé dang Text.
Vidu:
Assign(F,CANBO");
Gidn tep 'CANBO' vao bién F, Trong doé bién F d& duge khao bdo ¢6 dang Text.
7. ASSIGNCRT
Cu phap.
AssignCrt(F)
Cong dung: Cho phép ngudi su dung thay vi dua két qud ra man hinh lai dua vao
tep F, Trong d6 bién F da duoc khai bdo cé dang Text.
8. Thi tuc BAR (Graph nit)
Cii phdp:
Bar(x1,y1.x2,y2: Integer);
Dung dé v& mot hinh ch@ nhat duge xdc dinh bdi géc trén bén trai ¢ toa do
(x1,y1) va géc dudi bén phai 1a (x2,y2).
Viduy:
Bar(10,20,100,200y;
9. Thu tuc BAR3D (Graph Unit)
Ci phap:
Bar3D(x1,yi.x2,y2:Integer, <sau>: Word, Top: Boolean};
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Thi tuc nay ding dé v& mot hop ba chidu ¢6 t6 mau, Trong d6 bé mit 13 hinh
chit nhar duge xdc dinh bdi cdc toa d6 (x1,yl) va (x2,y2), chiéu siu x4c dinh bdi
bién <sau>. Néu bién Top 12 ON thi hinh hop ¢6 nép, nguge lai, néu bién Top la
False thi hinh hép khong ¢4 nép.

Vidu:
Bar(50,50,100,100,60,0n);
10. This tuc CHDIR
Cu phap:
ChDir(s:String);

Diing d€ thay d6i thur muc lam viéc hién thdi sang thy muc c6 dudng din dugc
chi thi trong chudi s.

Vidu:
ChDir('C\HONG'Y;
11. Ham CHR
Ci phap:
Chr(i:Integer);
Ham Chr cho két qua 1a ki tv ¢6 s6 thit tu (ma ASCII) bang 1.
Vidu:
Chr(65);
Két qua:
A
12. Thu tuc CIRCLE (Graph Unit)
Cu phdp.
Circle(x,y: Integer, R: Word);
Ding dé vé dudng tron ¢6 1am la (x, y) va bdn kinh 1a R.
Vidu:
Circle(100,100,50);

13. Thii tuc CLEARDRIVE (Graph Unit)
Cu phdp:
ClearDrive

Ding dé x6a man hinh d6 hoa,
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14. Thu tuc CLEARVIEWPORT (Graph Unit)
Cii phdp:
ClearViewPort;
Dung d€ x6a clta s& hién thoi dugc tao ra boi SetViewPort va duge ghi nhan
bang GetViewSettings:
15, Thu tuc CLOSE
Cii phdp:
Close(Var F: File);

Trong dé bién F da duoc khai bio dang File. Thi) tuc niy ding dé ddy viing dém
cha tép F ra dia va déng ep.

Viduy:
Close(f);
16. Thi tuc CLOSEGRAPH (Graph Unit)
Cit phdp:
Closegraph;
Ding dé khoi phuc man hinh trude khi khai 120 d6 hoa. Thii tuc nay ciing giai
phéng viing nhd do hé d6 hoa sir dung. Hay n6i mét cich khac Ia ddng ché do dé hoa.
17. Thii tue CLREOL (Crt Unit)
Cit phdp:
ClrEol:
Daing dé x6a tir vi tri con trd dén cusi dong hién hanh,
Vi du:
GotoXY{10,10);
ClrEol;
18. Thii tuc CLRSCR (Crt Unit)
Cit phdp:
CirSer;
Diing dé x6a man hinh v dura con tré vé toa dé (1.1).
19. Ham CONCAT
Cit phap:
Concat{51,52...Sn: String): String;
Ham Concat diing d€ tao ra mot chudi méi bang cdch néi cdc chudi 1a d6i s6 chia
ham: S1, 82, ..., Sn. Do dai t5i da cia chudi mdi la 225. Néu diéu kién nay khong
thoa man mdy sé& thong béo 16i.
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Vidu:
sl:="Ha N¢i-, s2:='Viét Nam';
s:=Concat(s],s2);
Writeln(s);
Két qua:
Ha Néi - Viet Nam
20. Ham COPY
Ci phdp:
Copy(S:String; m,n: Integer): String;

Ham cho két qua 12 mot chubi con duge trich ra tir chudi S bit ddu tir ki ty thit
m va lay ran k¥ tu.

Vidu:
s:='Nguyen Van Trinh';
Sc:=Copy(s,8,3); Writeln{se);
Két qua:
Van
21. Ham COS
Cit phap:
Cos{X: Real}: Real;
Ham cho Cosine cua gée X, Trong dé X dugc tinh bing Radian.
Vidu:
X:=0,5;Writeln(Cos(X):5:2);
Két qua:
0.88
22. Thii tuc DELAY (Crt Unit)
Cu phdp:
Delay(tg: Word);
Tam dimg chuong trinh trong khoang thoi gian tg, Trong d6 tg dugc tinh bing
miligidy.
Vidu:
Delay(1000);
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23. Thu tue DELETE
Cii phap:
Delete(S: String;m,n: Integer);
Thu tuc Delete diing dé x6a di m ki t bt ddu tir ky tw s6 n trong chudi S.
Vidu:
8:='Nguyen Van Trinh';
Sc:=Delete(S.8.4):
Writeln(Sc);
Két qua:
Nguyen Trinh
24. DELLINE (Crt Unit)
Cit phap:
Delline;
X6a man hinh chita con tro. Céc dong phia dusi sé cudn 1én mét dong.
25. Thii tuc DETECTGRAPH (Graph Unit)
Cit phdp:
DetectGraph(Var gd,gm: Integer);

Tha tuc nay dung dé phat hién kiéu man hinh v mode dé hoa va gin cho cdc

bién gd, gm.

Vidu:
Uses Graph:
Var
gd.gm: Integer:;
Begin
DetectGraph(gd.gm);
Writeln("Ki€u man hinh:",gd:2);
Witeln("Made d6 hoa:',gm:2);
End.
Két qua (vi du):
Kiéu man hinh: 9
Mode dé hoa: 2
26. Ham DISKFREE (Dos Unit)
Cit phap.
DiskFree(<06 dia>: Word); Longint;
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Cho biét s6 byte con tréng trén § dia duoc chi dinh bang bién <3 dia>. Néu
<0 dia> bing:

+ 1 Chokétquaciad A.
+2 Cho két qua cia 6 B.
+ 0 Cho 6 dia mac dinh.
Vidy:
A:=DiskFree(0);
27. Ham DISKSIZE (Dos Unit)
Cu phap.:
DiskSize(<6 dia>: Word):Longint;

Cho Dbiét dung lugng dia tinh theo byte trén G dia duge chi dinh bing bi&n <6
dia>. N&u <8 dia> bing:

+ 1 Chokét qua cha 6 A.
+ 2 Cho két qua ciia § B.
+ 0 Cho & dia mac dinh.
Két qua nhan duge ¢6 dang Longint.
Vidu:
A:=DiskSize(0);
28. Thu tuc DISPOSE
Cit phdp:
Dispose(P: Pointer);
Giai toa viing bé nhd phan chia dong cdp phit cho bién con tré P. Ham nay duge
ding sau khi d a0 ra mét viing cho bién con 1o P bang lénh New.
29. Him DOSEXITCODE (Dos Unit)
Cii phdp:
Dosexitcode;

Trd vé ma 18i clia &p chuong trinh con. Két qua 6 dit lieu dang Word. Két qua
nhan cac gid tri nhu sau:

0 Ch&m dift binh thudng,

1 Chém dit do 4n 16 hop phim Curl+C.
2 Cham diit do 13i thiét bi.

3 Chdm dut do thi tuc Keep.
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30. Thu tuc DOSVERSION (Dos Unit)
Cu phap:
DosVersion,
Cho s6 liéu ctia hé diéu hanh.
31. Thi tuc DRAWPOLY (Graph Unit)
Ciu phdp:
DrawPoly(n,A);
Trong dé n cé dang Word va A 1a mot mang. Tha tuc ndy vé mot da gidc c6 n
dinh. Mang A chia toa do cdc dinh cia da gidc.
32. Ham EOF
Cu phdp:
Eof(F);
Trong do F 1a mot bién dang File. Haim Eof cho két qué 1a mot gia tri logic:
- True: Néu con trd dat 6 cudi tép.
- False: Néu con trd khong dat & cudi tep.
33. Ham EOLN |
Cit phap:
EoLn(F)
Trong dé F 1a bién dang File. Ham EoLn cho k&1 qua la mot gid tri logic:
- True: N&u con 110 & cudi dong hodc cudi 16p.
- False: Néu con tro khéng & cudi dong hoac cudi 1ép.
34. Thi tuc ERASE
Cit phép:
Erase(f),
Trong d6 F 1a bién tép. Ham nay ding dé x6a tép dugc chifa trong tép f.
Vidu:
Var
f: File;
Begin
Assign(f, VIDU.PAS'),
Erase(f);
End.
Chuong trinh trén x6a tep VIDU.PAS trong thur muc hién thoi.
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35. Thu tuc EXEC
Ci phap: .

Exec{<dudmg din>,<tham s>); _
Ham Exec thuc hién tép cé tén nam trong <dudng din> vdi cac tham s6.
Vidu:

Exec{CABKEDNBKED.EXE', Baocao');

36. Thu tuc EXIT

Cit phap:

| Exit;

Thi) tue Exit diing dé ra khoi chuong trinh con hodc dimg thuc hién chuong trinh.

37. Ham EXP

Cu phdp.
Exp(X)

Trong d6 X 14 s& thue. Ham cho gid tri ¢6 dang s6 thuc 1a két qua chia e mii X.

Vidu:
Writeln(Exp(3):10:2);

Két qua:
20.09

38. Ham FEXPAND (Dos Unit)

Cii phap:
FEXPand(P);

Trong dé P la m{)t.tén tép. Haim md rong tén tép thanh mot én tép day du.

Vi dit:
Uses Dos;
Var Sc: String;
Begin

Sc:=FexPand('VIDU.PAS);
Writeln(5c);

End.

K&t qua (vi du):
CATURBOWIDU.PAS

l4 tén ddy do bao gém ca dudng dan cua tép.
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39. Ham FILEPOS
Cit phap:
FilePos(Py,

Trong doé P 1a bién tép. Ham cho gié tri dang Integer ta s6 hiéu ban ghi (phén tir)
ma con tro tép F dang 1ro tdi.

40. Ham FILESIZE

Cii phap:

FileSize(Fy};

‘Trong dé F 1a bién 1ép. Ham cho gid tri dang Integer 12 s6 phén tir ca bién tép F.

41. Tha tuc FILLELLIPSE (Graph Unit)

Ci phap:

FillEllipse(x.y,a,b);

Trong d6 cac bi€n: x, y dang Integer, a, b ¢6 dang Word. Thu tuc nay vé vi 16
mau mot hinh ellipse cd tam la (x, y), bdn kinh doc 1a a, bdn kinh ngang [ b.
Ellipse duge 16 bang mau va mau hién hanh. Mau ctia duong vién 1a mau dang quy
dinh bing 1énh thu e SetColor.

Vidu:

FillEllipse(100,100,20,40);

42. Thu tuc FILLPOLY (Graph Unit)
Cii phip:
FillPoly(n,A};
Trong dd n la bién dang Word, A 1a mot mang. Thit we FillPoly 16 mau cho da
gidc gom n dinh ¢6 cdc 10a d¢ dinh dugc chira trong méang A.
43. Thu tuc FLOODFILL (Graph Unit)
Cit phdp:
FloodFill(x,y,mau};
Trong d6 bién x, y dang Integer, bi€n mau ¢ dang Word. Thii tue nay diing dé
16 mot viing khép kin trén man hinh d6 hoa vdi mau vé v mau to hién hanh. Toa do
X, ¥y phai duge ndm trong ving dugce t6.
Vidu:

FloodFill(100,100,Red);
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44, Thu tuc FLUSH
Cii phap:
Flush(F};
Trong d6 F 1a bién tép. Thu tuc Flush ddy ra dia 1t ci cdc két qua dang nam trong
viung dém cua tép F.
45. Ham FRAC
Cit phdp:
Frac{x);

Trong dé x 12 mot 6 thuc. K&t qué nhan duge 1a mét s6 thyc phan 4nh phén lé thap
phéan cha x.

Vidu:
x:=12.34;y:=Frac(x);
Writein{y:4:2);

Két qua:

0.34

46. Thu tuce FREEMEM

Cit phap:

Freemem(F.1};

Trong d6: F 1a bién con trd Pointer, 1 dang Integer. Thi tuc Feemem gidi phéug 1
byte bo nhé cla viing Heap lién quan dén bién F da dugc cap phét bing tha tuc
GetMem.

47. Thu tue GETARCCOORDS (Graph Unit)

Ci phdp:

GetArcCoords(Var Arc Coord: ArcCoodsType)
Thi tuc nay tra vé cdc toa do da duge ¥énh Arc hoac Ellipe trugc d6 sir dung.
Ciu triic cna dang dit liéu ArcCoodsType nhu sau:
Type
ArcCoordsType=Record
x.y: Integer;
XStart,Y Start: Integer;
XEnd,YEnd: Integer;
End.
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48, Tho tuc GETASPECTRATIO (Graph Unit)
Cu phap:
Getaspectratio(X,Y);

Trong d6 X, Y 12 cdc bién dang Word. Ham trén tra vé cho bién X va Y d¢ phéan
giai cha man hinh d6 hoa theo chiéu ngang (X) va chiéu doc (Y). Céc ban c6 thé
tinh dwoe i 1é chia méan hinh nho hai gia i hay.

49. Thit tue GETBKCOLOR (Graph Unit)
Cii phdp:
GetBkColor;
K&t qué 12 dir liéu dang Word cho bi€t mau clia nén hién hanh.
50. Thu tue GETCOLOR (Graph Unit)
Cu phdp.
GetColor;
Két qua 1a dit lieu dang Word cho bi€t mau coa nét v& hién hanh.
51. Thu tuc GETDATE (Dos Unit)
Cu phap:
GetDate(ngay,thdng,nam.ngay_tuan),
Ham dua vao cac bién ngay, thang, nam, ngay_tuan dit liéu dang Word tuong
tmg voi ngay, thdng, nam v ngay trong tudn cua heé thong.
52. Thu tuc GETDEFAULTPALETTE (Graph Unit)
Cii phap:
GetDefaultPalette(Pa);

Trong d6 Pa 1a bién c6 dang PaleiteType. Ham dua vao bién Pa bing mau mac dinh
cho trinh diéu khién dé hoa hién hanh.
Cdu tric cla PaletteType nhar sau:
Type
PaletteType=Record
Size;Byte;
Colors: Array[0..MaxColor] of Shortint;
End.

53, Thi tuc GETDIR
Cii phap:
GetDir(d.s);
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Trong d6 d dang Byte va bién s dang String. Ham GetDir 1dy thu muc cho 6 dia
duge chi dinh trong d va dua vdo bién s. Néu d 1a O thi s& 18y rong 0 dia mac dinh.
Vidu:
Var s:String;
Begin
GetDir(0,s); Writein(s);
End.
K&t qua (vi du):
CAXTURBO
54. GETDRIVERNAME (Graph Unit)
Cii phap:
GetDriveName;
K&t qua 12 tén cla trinh diéu khién d6 hoa du6i dang mot chudi ki t (String).
§5. Ham GETENY
Cit phép:
GetEnv(Env),
Trong d6 Env la bién dang String. K&t qué ctia ham Ia dua vao trong bién Env chudi
moi trudmg cho bién moi trugmg. '
56. Ham GETATTR (Dos Unit)
Cii phdp:
GetAttr(F thuoc_tinh);
Trong d6 F 1a bién tep (file) va thuoc_tinh 13 bién dang Word. K&t qua cia ham 1a
thuoc tinh cha tép F. Trude khi thye hién thi tuc ndy, bién F da duge gin tr mot &p
nhung khong duge md tép.
Vidu:
Var thuoc_tinh: Word,
F:File;
Begin
Assign(F, VIDU.PAS');
GetAttr(F,thuoc_tinh);
Writeln('Thuo¢ tinh: ', Thuoc_tinh);
End.
Két qua (vi du):
Thuoc tinh: 32
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57. Thu tuc GETFILLPATTERN (Graph Unit)
Cit phdp:
GetFillPattern{FP}:
‘Trong do FP 1a bi¢n dang FillPatternType. Ham trén tra vé trong bién FP dinh nghia
cua mau 16 hién hanh, Cdu tric cha FillPatternType nhu sau:
Type
FillParternType=Array[1..8] of Byte:

58. Thi tuc GETFILLSETTING (Graph Unit)
Cii phdp:
GetFillSettings(FSy,
Trong d6 bién FS ¢6 dang FillSettingsType. Ham trén tra vé cho bién FS miu v
méu 16 hién hanh. C4u tric cta FillSettingsType nhy sau:
Type
FillSettingsType=Record;
Pattern: Word;
Color: Word;
End.

59. Thu tuc GETFTIME (Dos Unit)
Cii phap:
GetFTime(F.tg);
Trong do F la bi¢n tép, tg 1a bién dang Longint. Him trén dva vao bién tg thdsi gian
cua tép F. Tep F phai duge gan va duge md trude khi ding thi tue nay.
Vidu:
Var
tg: Longint;
f: File;
Begin
Assign(F,'VIDU PASY;
Reset(f};GetFTime(f,tg):
Writeln(1g);Close(f):
End.

60. Him GETGRAPHMODE (Graph Unit)
Ci phap: |

GetGraphMode;
Ham tra v€ kiéu d6 hoa la dir liéu dang Integer.
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61. Tha tuce GETIMAGE (Graph Unit)

Cii phdp:

Getlmage(x1,y1,x2,y2,B);

Trong do cdc bi€n x1, y2, x2, y2 dang Integer, bién B dang Bitmap. Thu tuc trén
cdt hinh chit nhat (x1, y1, x2, y2) vao bién B dé khi cdn cé thé goi ra man hinh vdi
ngi dung di cdt nhung & cdc toa do khdc nhau (sir dung 1am chuyén déng cdc hinh
anh trong trd choi hoac trong phim hoat hinh).

62. Thu tuc GETLINESETTINGS (Graph Unit)

Cit phap:

GetLineSettings(LS);

Trong dé LS c6 dang LineSettingsType. Thi tuc trén dua vao trong bi€n LS gid tri
hién hanh cua dudng, mau, bé day cia hinh anh. C4u tric ca LineSettingsType
nhy sau:

Type
LineSetiingsType=Record
LineStyle: Word;
Pattern: Word:
Thickness: Word;
End.
63. Ham GETMAXCOLOR (Graph Unit)
Cu phap:
GetMaxColor;
K&t qua [a gid tri cac nhat cho mau trong bang mau hién hanh thé hién bing dit
li¢u dang Word.
64. Ham GETMAXMODE (Graph Unit)
Cu phdp.
GetMaxMode;
K&t qua 1a kiéu d6 hoa c6 do phan gidi cao nhat cba kiéu man hinh dang ding.
65. Ham GETMAXX (Graph Unit)
Cut phdp:
GetMaxX;

Ham cho gid tri 12 toa do cao nhat theo chiéu ngang cla kiéu dé hoa hién hanh.
Gi4 1ri nhan dugc 6 kiéu dit liéu dang Integer.
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66. Ham GETMAXY (Graph Unit)
Cii phdp:
GetMaxy,
Ham cho gid tri la toa do cao nhat theo chiéudoc cia ki€u dé hoa hién hanh. Gi4
tri nhan duge ¢6 kiéu dit ligu dang Integer.
67. Thi tuce GETMEM
Cii phap: .
GetMem(P,1);
Trong d6 bién P dang Pointer va bién i dang Integer. Tha tuc trén ¢dp phdt mot
viing bo nhd i byte va luu dja chi ddu clia vilng nhé niy vao bi€n con 16 P,
68. Hhm GETMODENAME (Graph Unit)
Cii phap:
GetModeName(Mode);
Trong dé Mode la bién dang Word. Haim cho két qua la mot chudi (dang cla
ham I String) mo ta ki€u d6 hoa img v6i mode dé hoa khai bao trong ham.
69. Thu tue GETMODERANGE (Graph Unit)
Ci phdp:
GetModeRange(dh thap,cao);
Trong d6 cdc bién dh, thap, cao c6 dang Integer. Thi tuc dua vio bién thap kiéu
phan giai thap nhat va bién cao kiéu phan giai cao nhat img véi kiéu dé hoa dh.
70. Thii tue GETPALETTE (Graph Unit)
Cii phdp: |
GetPalette(P);
Trong d6 P ¢6 dang PaletteType. Thi tuc dua vio bién P bang mau hién hanh. Ciu
triic cua PaletteType nhu sau;
Const
MaxColors=15;
Type
PaletteType=Record
Size:Byte;
Colors: Array[0..MaxColors] of Shortint;
End:
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71. Ham GETPALETTESIZE (Graph Unit)
Ciu phap:
GetPaletteSize;
Ham tra v€ s§ lieu 16n nhat chia cdc bang mau ma kiéu d6 hoa hién hanh c6 thé
cung cdp. Ham ¢6 dit ligu dang Word.
72. Ham GETPIXEL (Graph Unit)
Cui phdp:
GetPixel(x,y);
Trong d6 x. y dang Integer. Ham tr vé mau cia diém anh tai diém (x, y).
73. Thit tuc GETTEXTSETTINGS (Graph Unit)
Cii phép:
GetTextSettings(VB):
Trong d6 VB ¢6 dang GetTextSettingsType. Thu tuc dua vao bién VB thiét k& van
ban hién hanh. Cdu tric cha GetTextSettingsType nhir sau:
Type
GetTextSettingsType=Record
Font: Word;
Direction: Word:
Charsize: Word:
Horiz: Word:
Vert: Word:;
End;
74. Thu tuc GETTIME (Dos Unit)
Cia phdp.
GetTirne(Gio,Phu(,Giay,PT_giay);
Trong d6 cdc bién Gio, Phut, Giay, PT_giay la cdc bién dang Word. Thu tuc GetTime
dua vao céc bién trén tuong Ung cdc gid trj vé gio, phiit, giay va phan trim giay cla
hé thong.
75. Thii tue GETVIEWSETTINGS (Graph Unit)
Cii phap:
GetViewSettings(CS);

Trong d6 CS c6 dang ViewPortType. Thii tuc trén dua vio trong bi€n VP thiét k&
cla clta s6 hien hanh. CAu tric cha ViewPortType nhu sau:
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Type
ViewPortTime=Record:
x1.y1,x2,y2:Integer;
Clip: Boolean;
End;
76. Ham GETX (Graph Unit)
Cu phdp:
GetX;
Ham GetX dua ra gia tri dang Integer 13 toa do ngang ctia vi tri hién hanh.
77. Ham GETY (Graph Unit)
Cua phdp:
GetY;
Ham GetY dua ra gia tri dang Integer 1a toa dé doc cua vi tri hign hanh.
78. Thi tuc GOTOXY (Dos Unit)
Cii phdp:
GotoXY(x,y):
Trong dé x, y 1a dit lieu dang Integer. Thil tuc ndy dua con trd vé vi tri (x, y) trén
“man hinh).
79. Thii tuc GRAPHDEFAULT (Graph Unit)
Cu phdp:
GraphDefault;
Thi tuc nay thiét lap cdc gid tri ngdm dinh cho ché do d6 hoa.
80. Hhm GRAPHERRORMSG (Graph Unit)
Cu phdp:
GraphErrorMSG(<ma>);
Trong dé <ma> ¢6 dang Integer. Him nay cho ké&t qua dang Integer thong bdo 18
img vdi <ma>.
81. Ham GRAPHRESULT (Graph Unit)
Ci phap:
GraphResult;
Ham cheo gid tri dang Integer 1a ma 161 ciia thi tuc d6 hoa sau ciing.
82. Thu tuc HALT
Cit phdp:
Haly;
Diing d€ két thic chuong trinh.
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83. Ham HI
Cu pldp.
Hifi);
Trong d6 i c6 dang Integer. K&t qua cla ham dang byte la Byte cao trong s& nguyén i.
84. Tha tuc HIGHVIDEO (Crt Unit)
Cii phdp: |
HighVideo;
Cho phép hién thi man hinh vdi dg chdi cao.
85. Ham IMAGESIZE (Graph Unit)
Cu phdp:
ImageSize(zl.y1,x2,y2)
Trong dé: x1, yl, x2, y2 ¢6 dang Integer. Ham cho két gua la s& Byte cdn thiét cat
giil trong Bitmap ciia phdn man hinh duge xdc dinh bdi toa do (x1, y1. X2, y2).
86. Tha tuc INC
Cii phdp:
Inc(x(in]):
Trong dé n dang Longint. Thi tuc tang gid tri cla x 1én n. N€u khong c6 n trong doi
s6 ¢ha thi tyc thi tang 1én .
87. Thi tuc INITGRAPH (Graph Unit)
Cii phdp:
InitGraph(GraphDriver,GranphMode Path);
Trong d6, GraphDrive va GraphMode dang Integer, Path dang String. Thu tuc khéi
tao moi truong dé hoa theo chuong winh diéu khién GraphDriver va kiéu
GraphMode. Néu GraphDriver bing 0 thi thi tuc ur dong phat hién bo phoi hop
man hinh va thiét lap kiéu c6 do phén giai cao nhat. Thi tyc s€ tim cdc iép BGI
theo dudng dan duge chi thi bai Path.
Vidy:
Khoi dong ché€ do dé hoa khi cac tép .BGI nim trong thu muc CATURBO\BGIL:
Var
gd.gm: Integer;
s:String;
Begin
gd:=0;
s:='CATURBONBGI':
InitGraph{gd.gm.s);
End.
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Céc ban c6 thé khéi déng ch€ do d6 hoa truc ti€p nhu sau:
InitGraph(0,gm. CATURBO\BGI'):

88. Ham INSERT

Cii phdp:
Insert(s1,s2,n);

Trong d6 s1 va 52 dang String, n dang Integer. Ham Insert chen chudi sl vao chudi
s2 tir vi trf n. '

Vidu:
Insert('hoa’,'Cong xa',6);
Két qua nhan dugc:
Coéng hoa xa
89. Tha tuc INSLINE (Crt Unit)
Ci phdp:
InsLine;

Thu tuc InsLine chén dong tréng vae vi tri hién hanh cia con tré trén man hinh,

90. Ham INT
Cu phdp:
Int(x);
Trong d6 x 1a s thire. Ham cho két qua 1a mot s& thue la phan nguyen cia x.
Vidu:
Int(13.25);
Két qua:
13

90. Ham IORESULT
Cii phap:
[OResult;
Két qua clia ham c6 dang Word l1a ma 16i khi thyc hién thao tic viofra. Néu
IOResult khdc 0 thi c6 nghia 13 da gap 16i.
91. Tha tuc KEEP (Dos Unit)
Cit phap.
Keep(may);
Thu tye ket thiic chuwong trinh nhung véin giu né trong bo nhd.
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92. Ham KeyPressed
Cu phdp:
KeyPressed;
Ham cho két qua 1a TRUE khi ¢6 m6t phim duge 4n.
93. Ham LENGTH
Ci phép:
Length(s);
Trong do s dang String. Ham cho k€t qua dang Integer 1a chiéu dai cha chudi s.
94. Thi tuc LINE (Graph Unit).
Cu phdp:
Line(x1,yl,x2,y2);
Trong d6 x1, y1, x2, y2 1a cdc gid tri dang Integer. Tha tuc nay ké mot dudng thing
tir diém (x1, y1) dén di€m (x2, y2).
95. Thu tuc LINEREL (Graph Unit)
Cu phdp:
LineRel(Dx,Dy),

Trong d6 Dx, Dy c6 dang Integer. Thu tuc trén ké mot dudng thang tir vi trf hien tai
cia con trd (vi du X, y) dén diém (x + Dx, y + Dy).

Vidu:

LineRel(100,50);
96. Thu tuc LINETO (Graph Unit)
Cu phdp:

LineTo(x,y);

Trong d6 x, y ¢6 dang Integer. Thi tuc ké mot dudmg thdng tir vi tri hien thdi cia
con trd dén diém (x, y).

97. Ham LN
Ci phap:
Lin(x);
Trong d6 x c6 dang Real. Ham cho mot gid tri dang Real 1a logarit ty nhién cha x.
98. Ham LO
Cu phap:
Lo(i);
Trong dé i ¢6 dang Integer. Haim cho gid tri dang Byte 14 Byte thap clia s6 nguyén i.
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99. Tha tuc LOWVIDEO
Cii phdp:
LowVideo;
Thi e LowVideo cho d¢ chéi thidp coa man hinh.
100. Tha tuc MARK
Cit phdp:
Mark(P);
Trong d6 P c6 dang Pointer. Thu tuc Mark dédnh ddu dia chi dinh Heap trong con
tro P
101. Ham MAXAVAIL
Ciut phap:
MaxAvail;
Ham cho gia tri dang Longlnt la kich thude khéi ldn nhat cha vimg nhé chua cap
phat ciia bo nhé phan chia dong.
102. Ham MEMAVAIL
Cut phdp:
MemAvail:
Ham cho gid tri dang Longlnt 14 16ng s& ving nhd chua cdp phéds cha bo nhd
phéan chia dong.
103. Tho tuc MKDIR
Cit phap:
MKDir(s);
Trong d6 s dang String. Thii tuc MKDir tao mot thu muc ¢é tén chi dinh trong s.
Vidu: ’
MKDir(' CN\TURBO\DULIEU )
hoic:
s:= "'CATURBO\DULIEL,;
MKDir(s);
104. Thi tuc MOVE
Cu phdp:
Move(v],v2,1);

Trong d6 v1, v2, i ¢6 dang Integer. Thi tuc Move chép i Byte tir bién v1 sang bién v2.
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105. Thi tuc MOVEREL (Graph Unit)
Cit phap:
MoveRel(Dx,Dy);
Trong d6 Dx, Dy c6 dang Integer. Thu tuc MoveRel di chuyén con trd dén vi tri
cach vi tri hién hanh Dx diém anh theo chiéu ngang va Dy diém anh theo chiéu doc.
Vidu:
MoveRel(50,100);
106. Thu tuc MOVETO
Cu phdp:
MoveTo(x,y);
Trong d6 X, y c6 dang Integer. Thi tuc MoveTo dinh vi con trd tai toa do (X, y).
Vidu:
MoveTo(50,100);
hoac:
x:=50, y:=100;
MoveTo(x,y);
107. Thu tuc NEW
Ci phdp.
New(P);
Trong d6 P 1a bién con trd. This tuc New cdp phit ving Heap cho bién con ro.
108. Thii tuc NORMYVIDEO (Crt Unit)
Cit phdp:
NormVideo;
Khoi phuc thuoce tinh man hinh méac dinh theo cac thudc tinh da ¢6é  vi tri con
tré khi thyce hién chuong trinh.
109. Thu tuc NOSOUND
Cu phap:
NoSound;
Ding dé tit am thanh da duge tao ra boi thi tyc Sound.
110. Ham ODD
Cit phép:
Odd(i);
Trong dé i ¢ dang Integer. Ham cho gid tri True khi i 1é va cho gid tri False khi i chan.
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111. Ham ORD
Cii phdp.
Ord(s);
Ham cho s6 th ty cla s trong kiéu vé huéng dé€m duoc. Thit ty duge dénh s&
tir 0 cho dén n-1 (n 12 s6 phén tir).
Vidu:
Type
ds=(MOT,HAIBA,BON):
Var
h:ds;
Begin
Writeln(Ord(HAI):2):
End.
K&t qua nhan dugc:
1
“112. Thi tue OUTTEXT (Graph Unit)
Ci phdp:
OutText(s);
Hién thi tai vi tuf con tré chudi s theo céc tham s6 vé phong chit, kich thudc. ..
duge thiét 1ap boi SetTextStyle va dugc thiét 1ap bai SetColor.
113. Thu tyc OUTTEXTXY {Graph Unit)
Ci phdp:
OutTextXY(s,y.s);
Trong dé x, y dang Integer. Hién th chubi s tai toa d6 (x, y) theo cic tham s& da
dugc thigt 1ap bdi cdc ham va tha tuc lién quan.
Vidu:
OwTextXY(100,100,"Nho Hen');
114, Ham PI
Ci phap:
PI;
Cho két qua 13 ham s6 Pi.
113. Thi tuc PIESLINE (Graph Unit)
C phdp:
PiesLine(x.y,gd.gc.r);
Trong d6 x, y dang Integer céc gid tri gd, ge, r dang Word. Thii tuc PiesLine vé mot
hinh quat ¢6 tam 1a (x, y), bén kinh r v duge ve tir géc ddu gd dén géc cudi £c.
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116. Ham POS
Cu phdp:
Pos(sl,s2):

Cho két qua la vi tri cha chubi s1 trong chudi s2. Néu s| khong ndm trong s2 thi
ham cho gid tri 0.

Vidu:
. Pos(’hoa',"Cong hoa');
& cho két qua:
6

117. Ham PRED
Cu phdp:
Pred(s); _
Cho két qua dang Integer 12 vi uri trude cia s trong kiéu dit liéu vo hudng
dém duogc. )
118. Tha tuc PUTIMAGE (Graph Unit)
Cu phdp: '
Putlmage(x,y.B,ht};

Trong dé x, y dang Integer, B 12 bién Bitmap, ht chi dinh cdch hién thi. Thi tuc nay
cho hién thi n61 dung cia bién Bitmap B bit ddu tai diém (x, y). Cich hién thi nhan
cac gia tri sau:

Ma Gia tri $0
CopyPut 0
XORPut 1

ORPut 2
ANDPut . 3
NOTPut 4

Vidu:
Putlmage(50,100,B,CopyPut);
Trong dé bién Bitmap B da duoc dinh nghia bai thu tue GetImange.
119. Thii tuec PUTPIXEL (Graph Unit)
Cu phap:
PutPixel(x,y,mau);
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Trong d6 x, y dang Integer, mau quy dinh ma mau (hodc gia tri s6). Tha tuc
PutPixel vé& mot diém taj toa do (x, y) vdi mau do bién mau quy dinh.
Vidu:
PutPixel(100,100,Red):
120. HAim RANDOM
Cit phdp:
Random(i};
Random;
Két qua 1a mét $6 ngdu nhien do Turbo Pascal tao ra. Néu ban chi thi:
Random(i);

Trong d6 i la mot s6 dang Word thi tao ra moét s6 nguyen tir O dén i-1. Néu ban
chi thi:

Random;
{khong c6 d6i s6) thi két qué 2 mot s6 thyc khong am va nhd hon |
Vi du:
Random(10);
Két qua nhan duoc 1a mot s§ nguyén ngiu nhién tir 0 dén 9.
121. Thii tuc READ va READLN
Ca phap:
Read(<bién>):
Readln(<bién>);
Boc 56 liew duge nhap tir ban phim hay tir tép dit lieu,
122. Ham READKEY
Ci phdp:
ReadKey;
Két qui c6 dang Char. Ham ReadKey dung de doc mot ki tu tir ban phim. Néy
két qua bang 0 nghia 12 da 4n mot phim dac biét nhv Cirt, End...
123. Thi tue RECTANGLE
Ciit phdp:
Rectangle(x1,y1,x2,y2);

Trong d6 x1, y1, x2, y2 1a cic gia tri dang Integer. Thi tuc trén diing dé k& mot
hinh chir nhat duge x4c dinh boi goc rén beén trdi 1a (x1, y1) va g6c dudi ben phai
la (x2, y2).
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Vidu:
Rectangle(50,70,100,200);

124. Ham REGISTERBGIDRIVER (Graph Unit)
Cu phap:
RegisterBGIDriver(D);
Trong d6 D c6 dang Pointer. Két qua clia ham 1a mot gid tri Integer dung dé nap tép
chifa chuong trinh diéu khién .BGI va dang ki chuong trinh diée khién vai he d8
hoa. D 1a con tré dén vi iri ciia chuong trinh diéu khién .BGI. Néu ¢6 18i thi ham tra
vé gid trj am, con nguoc lai thi ham tra vé s& hiéu chuong trinh diéu khién da gan.
125. Ham REGISTERBGIFONT (Graph Unit)
Ci phdp:
RegisterBGIFont(font);

Trong d6 font dang Pointer, K&t qua ciia ham dang Integer ding nap phéng .BGI va
déng kf phéng v6i h¢ dd hoa. Néu c6 18 thi ham cho gia tri am. Nguoc lai, ham cho
gia tri 12 0 hiéu phong da dang ki,

126. Thu tuc RELEASE
Cd phdp:
Release(P); _
Trong d6 P la bién c6 dang Pointer. Him giai toa ving nhd Heap da cap phit tinh tir
Mark gén nhat trude dé. P cat giit dja chi cha dinh Heap.
127. Thu tuc RENAME
Cit phdp:
Rename(F,s);
Trong do F 1a bién dang File, s c6 dang String. Thii tuc Rename déi tén tép F thanh s.
Vidu:
Var
F:File;
s:String;
Begin
Assing(f,"VIDU.PAS);
Rename(f,'LUU.PAS');
End.
- Chuong trinh trén d6i ©ep VIDU.PAS thanh tép mdi c6 tn la LUU.PAS.
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128. Thu tuec RESET
Cii phdp:
Reset{f);
Trong d6 f L bién File. Thi tyc Reset ding d€ ma tép c6 bién tép la f va chi doc.
129, Thi tuc RESTORECRTMODE (Graph Unit)
Cit phdp:
RestoreCR Tmode;
Dung dé khoi phuc kiéu lam viéc ciia man hinh trude khi khai tao ch€ do do hoa.
130. Thu tuc REWTITE
Ci phap:
Rewrite(f,[;1];
Trong d6 f 1a bién tép va i c6 dang Integer. Thi tuc nay chuén bj t&p dé ghi. Néu tep
nay chua tén tai thi Turbo Pascal s& tac ra. Néu 12 tép khong kiéu thi i s€ xdc dinh
chiéu dai cia mot ban gha.
131. Thit tuc RMDIR (Dos Unit)
Ci phdp:
RmDir(s);
Trong d6 s c6 dang String. Thi tuc nay dung dé huy thu muc dugce chi dinh trong s.
132. Ham ROUND
Ci phdp:
Round(x);

Trong dé x c6 dang Real. Him Round ding d€ Jam tron x va két qua nhan dwoc ¢6
dang Longlnt.
Vidy.
Round(12.52);
K&t qua:
13
va két qua cna ham:
Round(13.31});
la:
12

133. Tha tuc SECTOR (Graph Unit)
Cii phap:
Sector(X,y,gd,gc.n.d);
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Trong d6 x, y ¢6 dang Integer, gd, gc, n, d dang Word. Thii tuc Sector dung dé vé
mot cung tron ¢6 cdc tham s6 nhu sau:

+Tam 1a (x, y).
+ Bdn kinh ngang la n.
+ Bén kinh doc la d.
+ Di tir goc gd.
+ Két thiic & goéc ge.
Vidu: .
Sector({100,100,0.180,40,60);
134. Thu tuc SEEK
Cit phép:
Seek(F.P);
Trong dé F 12 bién tep (file) va P c6 dang Integer. Thit tuc niy ding dé di chuyén
con trd tép dén di€m ddu-chia ban ghi thi P trong tep ¢6 bién tép F.
Vidu:
Assign(F, ' VD.TXT);
Seek(F,10},

135. Tha tue SEEKEOF
Cii phdp:
SeekEof(F);
Trong d6 F 12 bién tép. Két qua c6 dang Boolean. Ham cho gi4 tri True néu con trd
& vi trf cudi tép, nguge lai cho gid tri False. Trudc khi ki€m tra ddu hiéu két thic
tép, ham SeeEof nhay qua khodng trdng va Tab {khic v6i ham Eof & diém nay).
136. Thu tuc SEEKEOLN
Cit phap:
SeekEoln(F);
Trong d6 F 1a bién tép. Ham nay cho gid trji True néu con tré & vj tri cudh dong,
ngugc lai cho gid tr1 False.
137. Ham SEG
Cii phdp:
Seg(<bién>),
Seg{<Procedure> hay <Function>);

K&t qua cia ham c6 dang Word la gid tri cla bién, thil tue hay ham trong
chuong trinh.
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138, Thii tuc SETACTIVEPAGE (Graph Unit)
Cii phép:
SetActivePage(tr);
Trong d6 ir ¢6 dang Word. Thi tyc ndy ding dé chon man hinh dé hoa lam trang
hoat dong.
139. Thii tue SETALLPALETTE (Graph Unit)
Cii phdp:
SetAlfPalette(Pa);
Trong d6 Pa la bién Palette. Th tuc ndy thay déi bang mau theo dinh nghia trong
Palette.
140. Thi tue SETASPECTRATIO (Graph Unit)
Ci phdp:
SetAspectRatio(x,y);
Trong dé x, y ¢6 dang Word. Thi tuc dimg d¢ hién thi d6 hoa theo ti s6 x chia
choy,.
141. Thi tue SETBKCOLOR (Graph Unit)
Cii phip:
SetBkColor{ma);
Trong d6 ma 1a ma mau (hoic gid rj s6) ¢6 dang Word. Thi tuc ndy diing dé thiét
1ap mau nén cho ché do dé hoa theo bang mau hién hinh.
Vidu:
SetBkColor(Blue);
142. Thi tuc SETDATE (Dos Unit)
Ci phdp:
SetDate(ngay,thang,nam);
Trong dé, ngay, thang, nam cé dang Word. Thil tuc nay ding dé thiét lap lai
dong hé he thong theo ngay, thing, nam truyén qua tham bién wong ing trong d6i
s cva ham.
143. Thu tye SETFETTR (Dos Unit)
Cit phap.
SetFattr(F,At);

Trong dé F 1 bi&n tep (file) v At cé dang Word. Thi tuc nay lap thude tinh cla
tép F thanh At Tep F duoc gan nhung khéng duge mé trude khi diing tha tuc nay.
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144. Thil tuc SETFILLPATTERN (Graph Unit)
Cii phdp:
SetFillPattern(Pa,Color);
Trong d6 Pa c6 dang FillPatternType, Color ¢6 dang Word. Thu tuc dung dé thiét
1ap méiu 16 do ngudi ding dinh nghia.
145. Thu tuc SETFILLSTYPE (Graph Unit)
Ci phdp:
SetFillStyle(Pattern,Color);
Thu tuc nay &n dinh mAu t6 cia mau to.
146. Thu tuc SETFTIME (Dos Unit)
Ci phdp:
SetFTime(F.Time);
Trong d6 F 12 bién tép, Time ¢6 dang Longlnt. Thu tyc nay ding dé thiét lap thon
gian cho tép F theo gid tri trong Time.
147. Thi tuc SETGRAPHBUFSIZE (Graph Unit)
Ci phdp:
SetGraphBufSize(Buf),
Trong dé Buf dang Word. Thu tuc nay dung dé 4n dinh kich ¢& viing dém d6 hoa,
148. Tho tuc SETGRAPHMODE (Graph Unit)
Cii phap:
SetGraphMode(mode};
Trong dé mode cd dang Integer. Dung dé thiét 1ap kiéu d6 hoa hién hanh.
149. Thi tuc SETINTVEC (Dos Unit) '
Cit phap:
SetIntVec(Int,Vec);

Trong d6 Int dang Byte va Vec dang Pointer. Thi tuc nay dimg dé cat giir vécto
ngat s¢ Int vao dja chi Vec.

150. Thii tuc SETLINESTYLE (Graph Unit)
Cii phdp:
SetLineStyle(dang,mau bé day);

Trong d6 cac gid tri: dang, mau, bé day cé dang Word. Tha we nay an dinh dang,
mau, bé day cia duong Vvé.

153



151. Tha e SETPALETTE (Graph Unit)
Cti phdp:
SetPalette(maul ,mau2};
Trong dé maul, mau2 c¢d dang Word. Tht tuc thay chi s& maul bing mau2 trong
bang mau.
152. Thu tuc SETRGBPalette (Graph Unit)
Cut phdp:
SetGRBPalette{maul, Ma mau do, Md mau xanh, M3 miu luc);
Mau ¢6 chi s6 maul trong bang mau duge thay bing cdc mau dé, xanh, luc.
153. Thu tuc SETTEXTBUF
Cu phap:
SetTextBuf(f,Buf);
SetTextBuf(f Buf kt);
Trong dé f 1a bién tép, kt c6 dang Word. Thu tuc dung dé gin tép van ban f vio
viing dém cua Buffer. Kich thudc mic dinh cia viing dém sé bi thay déi néu c6 chi
thi kt (dang hai).
154. Thii tuc SETTEXTJUSTIFY (Graph Unit)
Cii phdp: '
SetTextJustify(Horiz, Vert);
Xdc dinh vi tri hién thi van ban trong man hinh d6 hoa.
155. Tha tue SETTEXTSTYLE (Graph Unit)
Cit phap:
SetTextStyle(phong,chiéu kich_thudc);
Diing dé thiét 1ap phong chit, chiéu hién thi (O=ngang, 1=doc va kich thudc cla
chir trong man hinh dé hoa).
156. Thu tuc SETTIME (Dos Unit)
Cu phdp:
SetTime(gio,phiit,giay,PT_gidy);
Cac tham s6 cla thi tuc ¢6 dang Word. Thi tuc ding dé thiét lap thoi gian he
théng bao gdm gid, phit, giay, va phdn trim giay.
157. Thi tuc SETUSERCHARSIZE (Graph Unit)
Cu phap:
SetUserCharSize(x1,x2.y1.y2);
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Céc tham s6 clla thi tuc ¢6 dang Word. Thii tuc néy dung dé thay d6i ti 1¢ hién
thi clia van ban trong ch& do d6 hoa theo chiéu rong va chiéu cao.

Vidu:
SetUserCharSize(1,3,1,2);

~ Két qua 13 chiéu rong bing 1/3 bé roag binh thtrbng va chiéu cao bdng 1/2 chiéu
cao binh thudng.

158. Thi tuc SETVIEWPORT (Graph Unit)
Ci phdp: '
SetViewPort(x1,y1,x2,y2,Clip);

Trong d6 x1, y1, x2, y2 ¢6 dang Integer, Clip nhan hai gid trj ClipON va ClipOFF.
Thi tye chon hinh chif nhat ¢6 dinh trén bén trdi 14 (x1, y1) va toa d¢ dinh duéi ben
phdi [a (x2, y2) 1am cira 56 1am viéc. Toa d6 clia cde di€m tusn theo cira s6 méi nay.
Néu chon ClipOn thi cho phép v& cdc diém ra ngoai cita s8, nguoe lai thi cdc diém
chi duge vE bén trong clra sé.

Vidu:
SetViewPort(100,50,200,300,ClipOn);
159. Thu tuc SETVISUALPAGE (Graph Unit)
Cu phdp:
SethualPage{tr)
Trong dé tr c6 dang Word. Thu tuc chon trang d6 thi d€ hién thj lén man hinh.
160. Thi tuc SETWRITEMODE (Graph Unit)
Ci phap:
SetWriteMode(mode);
Chon mot trong hai kiéu dudng: CopyPut (0) hoac XORPut (1).
161. Ham SIN
Ciu phap:
Sin(x)
Ham cho gi4 tri Sin(x).
162. Ham SIZEOF
Ci phdp.'. _
SizeQf(<biéu thitc>);

Ham cho gid tri dang Word 1a s& Byte cha bién hay kiéu dit lidu dugc ghi trong
<biéu thic>,
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163. Thi tuc SOUND
Cii phap:
Sound(<bt s6>);
Phdt ra am thanh c6 tan s6 1a <bt sG>
Vi du:
Sound(300y;
164. Ham SPTR
Cii phdp:
Sptr;
Ham trd vé gid trj hién hanh cta thanh ghi S.
165. Ham SQR
Cii phap:
Sqr(x);
Ham cho gid tri binh phuong ciia x. Néu x dang Real ihi két qua cta ham dang
Real. Néu x dang Integer thi két qua nhan duge ciing cé dang Integer.
166. Ham SQRT
Cu phdp:
Sqrt(x);

Ham cho két qua 13 can béc hai ctia x. Trong d6 x ¢6 thé 13 s6 nguyén hoic s¢
thyc nhung két qua ciia ham luon 12 56 thuc.

167. Ham SSEG
Cit phdp:
SSeg;
Ham cho gid tri cia thanh ghi SS.
168. Thu tue STR
Cii phdp:
Str{i,[:n],s):
Str(x.[:n:[tp].s];

Ham doi mot s6 nguyén hay s6 thue thanh chudi ky tur (dang $6) va dua vao bign
s. N€u la s6 nguyén i (dang 1) thi ban c6 thé chi thi thém chiéu dai cla chudi n.
Néu 1a $6 thuc r (dang 2) thi ngoai viec chi thi chiéu dai cua chudi n, ban ¢é thé chi
thi s& chit s6 thap phan tp.
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169. Ham SUCC
Cii phdp:
Suce(S);
Ham tra vé gid tri ti€p theo cta S trong ki€u vo hudng dém durge.
170. Ham SWAP
Cii phép:
Swap(i);
Trong d6 i c6 dang Integer. Ham Swap hodn chuyén vi tri Byte thdp va Byte cao
trong i.
171. Ham SWAPVECTORS (Dos Unit)
Cii phap:
SwapVectors;
Ham thay déi gid tri hién hanh cha bang Vector ngit bang bang da duocc cat giit
tru6e khi bat ddu thuc hién chuong trinh.
172. Thu tuc TEXTBACKGROUND (Crt Unit)
Cii phdp:
TextBackGround{<mau>},
Thay déi mau nén bang mau chi ra trong <mau>.
173, Tha tuc TEXTCOLOR {Crt Unit)
Ca phip:
TéxlColor(<méu>}:
Trong d6 <mau> ¢6 dang Word. The tue ding d€ thay doi mau ciia ky (u bang mau
chi ra trong <mau>,
174. Ham TEXTHEIGHT (Graph Unit)
Cu phip:
TextHeight{s);
Trong d6 s ¢6 dang String. K& qua cua ham ¢ dang Word la chi€u cao (56 Pixel)
cuas.
175. Tha tuc TEXTMODE (Crt Unit)
Cit phép:
TextMode(mode):

Thi tuc nay dung dé chon Mode ciu van ban.



176. Ham TRUNC
Cit phdp:
Trunc(x);
Két qua la phdn nguyen ciia s6 thuc x c6 dang dif li¢u |a s6 nguyén.
Vi du:
Trunc(12.76):
Két qua:
12
177. Tha tue TRUNCATE
Cii phap.
Truncate(f);
Trong d6 f 1a bién tep. Thu tuc niy cdt bd phan dir 1t€u tir vi tri hién thoi cla con trd
trong tép f.

178. Ham UPCASE
Cu phap.
Upcase(c);

Két qua 1a gid tri hoa cla ¢ (dang char) néu ¢ la chiy thudmg.

179, Thu tuc VAL

Cit phap:

Val(s,r,code);

Thi tye Val d6i chudi s thanh s6 va dua vao bién r. N&u viéc doi thanh céng thi
bién code (dang Integer) duge gan gid tri 0. Néu viée doi khéng thanh cong thi bién
code dugc gdn mot gid tri 12 vi trf cda ki tw trong bién s da gay 101 (vi du nhu ki wy
khong phai dang s6).

180. Ham WHERE (Crt Unit)
Cii phdp:
Where;
Cho bi€t dong dang chifa con tro trén man hinh.
181. Thi tuc WINDOW (Crt Unit)
Ci phdp:
Window(x1,y1,x2,y2);

Trong d6 cdc gid i x1, yl, x2, y2 ¢6 dang Byte. Thu tuc gi6i han man hinh 1am
vigc 1 hinh chit nhat c6 dinh trén ben trdi 13 (x1, yb) va dinh dudi bén phéi Ia (x2, y2).
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Vidy:
Window(10,20,50,60);

182. Thii tuc WRITE va4 WRITELN
Ci phdp:
Write(<biéu thife>[ .<tham s6>]);
Writeln(<biéu thirc>{ <tham s6>]);

Thi tuc Write duva cdc gié tri cla <biéu thitc> ra man hinh hodc ra tép. Writeln
lam viéc nhu Write nhung sau khi dua gid trj ra man hinh thi ¢6 ma két thiic dong,
Hay n6i cdch khac, sau khi dua gi4 trj cla <biéu thie> ra man hinh hodc mdy in thi
con tré nhay xuéng dong dudi.

Vidu:
Write('Nguyén Tuan Thiy');
Hoac: '
Writeln("Nguyén Tuan Thiy');

Trong trudng hop thit hai, sau khi dua ket qua ra man hinh, con tré ty dong nhay
xudng dong dudi.
Leénh ndy con c6 thé két hgp véi ham GotoXY dé dinh vi tri con trd tai mot vi tri
140 dé trén man hinh trude khi thie hien lénh Wirte hodc Writeln.
Vidu:
GotoXY(100,50);
Writeln("Tuan Thiy');
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Phu luc 2

THONG BAO LOI TRONG TURBO PASCAL

1. CAC LOI KHI BIEN DICH CHUONG TRINH (COMPILER ERROR)

Ma

w2 —

o o0 -1 O

20
21

160

Théng bao 164
QOut of memory
Identifier Expected
Unknown Identifier
Duplicate Identifier
Syntax Error
Error in Real constant
Error in Integer
String constant exceed tine
Too many nested File
Unexpected end of file
Line too long
Type identifier expected
Too many open file
Invalid filename
File not found
Disk full
Invalid compiler Directives
Too many files
Undefined type in pointer
defimtion
Variable indentifier

Error in Type

Nghia
iy bd nhé
Thi¢u dinh danh (tén)
Khong hiéu dinh danh nay
Dinh danh triing nhau (2 14n)
Sai c1i phap
L6i vé hing s6 thue

L6i vé hdng s6 nguyén

Hang chudi vuot qud chiéu dai quy dinh

Qua nhiéu tap tin 16ng nhau
Chua ket thiic tap tin

Dong qua dai

Thiéu dinh danh kiéu

M6 qué nhiéu 1ap tin

Tén 1ap tin khong hop 1&
Khong tim thay tap tin

Dia di day

Chi thi dich khong diing
Qué nhiéu 1ép tin

Khong dinh nghia ki€u cho con trd

Chura dinh nghia bién
Léi1 vé kiéu dir liéu



22
23
24

25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Structure too large
Set base type out of Range

File components may not be files
or objects

Invalid siring length
Type mismatch
Invalid subrange base type

Lower bound greater than Upper
bound

Ordinal Type expected
Integer constant expected
Constant expected

Integer or real constant expected
Type identifier expected
Invalid functionresult Type
Begin expected

End expected

Integer expression expected
Ordinal expression expected
Boolean expression expected
Operand do not match operator
Error in expresstion

Illegal assigment

Field identifier expected
Obiject file too large
Undefined External

Invalid objéct-file record
Code segment 100 large
Data segment too large

Do expected

Invalid public definition

Invalid Extrn definition

Cau tnic qua ldn
Vugt pham vi kiéu tap hop

Thanh phin tap tin khong thé 13 cdc tap
tin hay céc dé1 tuong

Chiéu dai chudi khong diing
Kiéu khong phit hop
Kiéu mién con khong hgp 1é

Gidi han dudi lén hon giéi han trén

Thigu kiéu tha ty

Thi€u hang s6 nguyén

Thi€u héng s6

Thigu hing s& nguyén hay s& thuc
Thi€u dinh danh kiéu

Kiéu két qua clia haim khong hop 18
Thiéu Begin

Thiéu End -

Thigu biéu thitc s6 nguyén

Thi€u bi€u thirc thir wr

Thiéu biéu thic luan 1y

Todn hang khong phi hgp véi toan tir
Biéu thit sai

Lénh gin khong ding

Thi€u dinh danh trudng

Tap tin d6i tugng qud lon

Chura dinh nghia chuong trinh ngoai
Mau tin d6i tuong khong ding
Vung code segment qua Ién

Vung data segment qua l6n

Thiéu Do

Khai bdo chung khong hop 1&

Khai bdo tham chiéu khong hop 1€
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52
53
54
55
56

38

59

60
61
62
63

64
65
66
67
68
69
70
71
72
73

74
75
76
77
78

79
80

162

Too many Extrn definitons
OF‘expected

Interface expected

Invalid relocatable reference
THEN expected

TO Or DOWNTO expected
Undefined forward

Too many procedure

Invalid typecast

Division by zero

Invalid file type

Can not read or write variables of

this type
Pointer variable expected

String variable expected
String experession expected
Circular unit reference

Unit name mismatch

Unit version mismatch
Duplicate Unit name

Unit file format error
Implementation expected

Constant and case tupe does not
match

Record variable expected
Constant out of range

File variable expected
Pointer expression expected

Integer and Real expression
expected

Label not within current block
Label already defined

Khai bdo tham chi€u qud nhiéu
Thi¢u OF

Thiéu Interface

Tham chi€u dén déi tuong khong ding
Thi¢u THEN

Thiéu TO hay DOWTO

Chua khai bdo truéce

Qué nhiéu thi tuc

Chuyén déi kiéu khong hop 1é
Chiachos60

Kiéu tap tin khong hap 1é

Khong thé doc hoac ghi dit liéu kiéu
nay

Thi€u bién con [rf)

Thié¢u bien kiéu Chudi ki tu

Thiéu biéu thirc Chudi ki

Tham chi€u cic unit vong tron

Tén unit khong phu hop vé tép tin . TPU
Cic phién ban cia unit khéng phi hop
Khai bdo 2 14n tén unit

Dang tap tin TPU khéng ding unit
Thiéu Implementation

Cic hang va kiéu cha case khong khép

Thi€u bién record
Hang vuot qud pham vi
Thiéu bién kiéu tap tin
Thiéu biéu thifc con tré

Thié€u biéu thite con trd

Nhin khong duoc ¢ ngoai khoi hién hanh
Nhin da duge dinh nghia



81

82
83
84
85
86
87
28
89
90
91
92
93
04
95
96
97
98

99

100
101
102
103
104
103
106
107
108
109
110

111

Undefined label in preceding
statementpart

invalid @ argument

Unit expected

" expected

" expected

"" expected

"(" expected

“)" expected

n= expected

"1=" expected

"[" or "(." expected

"1" or ".}" expected

"." expected

" expected

Too many variable
Invalid or control variable
Integer variable expected

Files are not allowed here

String length mismatch
Invalid ordering of fields
String constant expected

Integer or Real variable expected

Ordinal variable expected
Inline error

Character expression expected
Too many relocation items
Case constantout of range

Error in statement

Cannot call anrinterrupt procedure
Must be in 8087 mode to compile

this

Target address not found

Nhin chua dinh nghia trong phén trudc

D6i 56 coa todn tr @ khong hop 1€
Thi€u unit

Thiéu ;

Thiéu :

Thiéu ,

Thiéu {

Thiéu )

Thigu =

Thiéu :=

Thiéu [ heac {.

Thiéu ] hoac .)

Thigu .

Thiéu ..

Qua nhiéu bién

Bién diéu khién khong diing

Thiéu bién integer

Khong duge phép st dung cdc tap tin
& day

Chiéu dai chubi khong ding

Thit tir clia cde trudng khong hop 1€
Thiéu hang kiéu chudi

Thi€u bién kiéu integer hay real
Thiéu bién tht ty

Lénh Inline sai

Thiéu bi€u thifc ki tu

Qui4 nhiéu muc chuyén vi

Céc héing trong 1énh case vugt pham vi
Sai trong cau lénh '
Khong thé goi cdc thi tuc ngat
Phai bien dich & ché do 8087

Khong tim thdy dia chi dich
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112

113
114
115
116
117
118
119
120
121
122
123

124

126
127
128
129

130

131
132
133

134

135

136
137

164

Include files are not allowed here

Nil expected

Invalid qualifier

Invalid variable reference

Too many symbols

Statement part too long

Files must be Var parameters
Too many conditionnal symbols
Misplaced conditional directive

ENDIF directive missing

Error in initial conditional defines

Header does not match previous
definition

Critical disk error

Cannot evaluate this expression
Expression incorectly terminated
Invalid format specifier

Invalid indirect reference

Structured variables are not
allowed here

Cannot evaluate without SYSTEM

unit
Cannot acces this symbol
Invalid floating-point operation

Cannot compile overlays to
memory ¢

Procedure Or Function variable
expected

Invalid procedure or function
reference

Cannot overlay this unit

Object type expected

Cic tap tin include khong dugc phép
g day

Thigu Nil

Pinh tinh khong hop 1€

Tham chiéu bién khong ding

Qua nhiéu ki hiéu

Phin lénh qué dai (vugt qud 24KB)
Tap tin phai 14 tham bién

Qua nhiéu ki ty diéu kién

Chi thi diéu kién dat sai vi tri

Thiéu chi thi ENDIF

51 khi dinh nghia diéu kién

Tiéu dé khong phil hgp vdi dinh nghia

L6i dia

Khong thé ddnh gia bi€u thic nay
Cham dat biéu thitc khong diing
Dinh khuon dang khong hop &
Tham chiéu gidn ti€p khong hop 1€

Khong duge st dung bigh cau triic & day

Kheéng thé xac dinh vi khong c6 unit
SYSTEM

Khéng thé truy xuat dén ki hiéu nay
Dau chdm dong khong hop 1@
Khong thé bién dich phiy 13p vao bd nhé

Thi€u bién thi tuc hay ham

Tham chiéu thi tyc hay ham khong
hop ¢

Khong thé phu 14p unit nay

Thiéu kiéu object



138 Local object types are not allowed Khong chdp nhan kidy object cuc bd

139 Virwal expected Thiéu virtual

140 Method identifier expected Thi€u dinh danh phuong phip

141 Virtual constructors are not Constructor 4o khong duge phép
allowed

142 Constructor identifier expected Thiéu dinh danh constructor

143 Destructor identifier expected Thi€u dinh danh destructor
144 Fail only allowed within Chi cho phép trong constructor
constructors

145 Invalid combination of operator K&t hop todn hang va todn tir khong

and operance hop 1&

146 Memory reference expected Thiéu tham chiéu b6 nha

147 Cannot add or subtract reiocatable Khong thé thém bét ki tu dinh vi
symbols

148 Invalid register combination Két hop thanh ghi khong hop le

149 286/287 instruction are not enabled Cac chi thi 286/287 khong duge dung

150 Invalid symbol reference Tham chi€u ki hiéu khong diing

151 Code generation error Lé1 phéan code (ma)

2. CAC LOI KHI THUC HIEN CHUONG TRINH (RUN-TIME ERROR)
L6 Run-time 3 xdy ra khi chuong trinh dang duoc thuc hien. Khi xdy ra 16i,
Turbo Pascal hién thi théng bdo 16i nhu sau:
Run-time error NNN at XXXX: YYYY

Trong d6 NNN 1a ma 16i, con XXXX la segment va YYYY 12 offset, nic dia chi
xay ra l6i.

Dué1 day phan loai thanh cdc nhém nhu sau:

Loi lién quan dén hé diéu hanh

2 File not found Khong tim thdy tap tin

3 Path not found Khong tim thdy dudng dan

4 Too many open files Mo qua nhiéu tap tin

5 TFile access denied Khoéng truy cap dugce tap tin

6  Invalid file handle Quan 1i tip tin khong hgp ié

12 Invalid file acces code MBa truy cap tap tin khong hop lé
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15
16
17

Invalid drive number
Cannot remove current directory
Cannot rename across drives

Léi do nhap xuit (I/0 Error)

100
101
102
103
104
105
106

Disk read error

Disk write error

File not assigned

File not open

File not open for input
File not open for cutput

Invalid numeric format

Léi vat li (Critical error)

150
151
152
153
154

155

156
157
158
159
160
161
162
200
201
202
203
204

166

Disk is write-protected
Unknown unit

Drive not ready
Unknown command

CRC (Cyclic Redundanas Check)
error in data

Bad drive request structure
length

Disk seek error
Unknown media type
Sector not found
Printer out of paper
Device write fault
Device read fault
Harware failure
Division by zero
Range check error
Stack overflow error
Heap overflow error

Invalid pointer aperation

S8 hiéu 6 dia khong ding
Khong thé xda thu muc hién hanh
Khong thé ddi 1én tap tin khac 6 dia

L5i khi doc dia

L6i khi ghi vao dia

Chua gan tén tap tin

Chua m6 tap tin

Chua md tap tin dé ghi

Chua md tap tin dé doc
Khuon dang sd khong hop le

Bia da dan bao vé chong ghi

Khong higu unit

& dia chura sén sang (chira déng cira)
Khéng hiéu lénh

L6t & ma ki€m tra dir liéu
Khodng véu cau trén dia bi hir

Lbi dia khi tim dir ligu
Khong hiéu kiéu cia dif lién
Khéng tim thdy cung tir
May in khong ¢6 giay
Thiét bi ghi bj hu

Thi€t bi doc bi hu

Phan ciing bi hu
Chiachosé 0

Vugt qua pham vi

Tran viing Stack

Tran vung Heap

Con tro khong hop 1é



205
206
207
208
209
210
211
212
213
214

Foating-point overflow
Floating-point underflow
Invalid floating-point operation

Qverlay manager not installed

Overlay file read error
Object not initialized

Call to abstract method
Stream registration error
Collection index out of range

Collection overflow error

Tran dau chim dong

Khong dit cho ddu chim déng

Dau chdm dong khong hop 1€

Chua thiét 1ap ché€ do quan li phu 14p
L6i doc tap tin pha lap

Chua khdi tao object

Goi 1¢i phuong phdp abstract

Pang ky stream sal

Chi muc vuot qua pham vi

Léi tran collection
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Phu luc 3
PHAN MEM THIET KE PUONG NOVA

Phién ban 3.5 - 91,7 MB. Ding véi AutoCAD 14

NOVA-TDN la san phdm hop téc gitta Cong ty Hai Hoa va Hang VIA NOVA
Na Uy.

- Cde Tde gid: KS H6 Viér Hai, KS Nguyén Hai Phuong, KS Phan Manh Dan,
KS Nguyén Thach Himg, KS Tran Trong Nghia, KS Pham Van Trung.

- C& vdn chuyén mén: PGS-PTS Nguyén Viét Trung, PTS Nguyén Nhit Quang,
Th.S Nguyén B4 Sinh, KS Chu Quang Dinh, Th.S V6 Thanh Ting, Th.S Nguyén
e Hat.

- Dia chi lién hé: + Ha Noi : 123 Tric Bach, Quan Ba Dinh — Tel 04.8290413
+ TP Hé Chi Minh: 29 B Thi Xuin, Quan 1-Tel 08.9252227.

Sau day gidi thiéu so luge vé cach sur dung dé budc dau 1am quen. Chi tiét xem
thém trong NOVA Help.

I. KHAI QUAT CHUNG

Phin mém NOVA c6 thé gidp k¥ su dudng 1én cdc ban vé binh dd, cit doc, cét
ngang. Thiét k& duong do trén cit doc. Tinh dién tich dao dap trén cét ngang thiét
k€, tinh khéi luong dao dip nén dudng.

Ngudi ky su thiét k€ co thé tao mau ban vé cit doc, cit ngang theo cac dé muyc
mong mudn céa vé tén goi va cu ly cic dong dé muc.

1. Yao va ra khoi NOVA

Khi vio Nova, don gian nhat 12 nhin vao lcon NOVA trén man hinh (Destop),
ra trang File m& déu (New File) nhu Hinh N1. Trang nay gém cdc menu va thanh
cong ¢t - hr AutoCAD, cd thém mot s6 menu tiéng Viét nhu Dia hinh, Binh do,
TD-TN (tric doc- tric ngang), Phu trg.

MB&i menu trén cho mot bdng chon vdi nhiéu tinh hudng 1ap ban v&. Don gian
nhat Ja:

- Pia hinh ding dé nhap s6 li¢u do dac ngoai hién trutmg theo Tiéu chudn
Viet Nam.
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- Binh dé dé vé binh dé tu nhién va thiét k€ binh do.

- TD-TN dé vé& cét doc, cit ngang tu nhién va thiét k€ cit doc, cat ngang.
Tinh khoi luong.

Thoat khoi NOVA: Vao File — Exit.

[ E% 24D - [Drawing] :
[ Fie Ect View [nsert Fomat Tools Draw Dimension  Modiy Qfahnh Binhdd TD-IN Phutg Bonus Help

D8] 8|y %(Blels] oo % cltl=] Y &) ﬂiqmmimL
Blgjlvaesoo e |

Nova-TDH Menu already loaded = 3 -
FHUTRO Menu already loaded. " it AN e N AR PR
Command : 4 .._{_J ..J

Hinh N1: New File khi vao NOVA
2. Ghi tép (Save File)

- Ghi tép dit liéu: N6i chung sau khi nhap s6 li¢u xong phan co ban (nhu.sé liéu
vé cét doc) nén Save File ngay bang cdch nhén vao muc Ghi tép trén hinh N3. Dat
tén File (thi du HMuc-CN ) theo dudng dan D:\ D-Hoa\ Ve-NOVA\ HMuc- CN.
Ten File ndy duoc luu gilf trong NOVA va trong Explorer nhung chi m¢ lai duoc
trong NOVA.

- Ghi tép bdn vé: Nhap s6 liéu xong, lén cdc ban V&, ti€p tuc Save File ban vé
trong AutoCAD (thi du tén File C-Doc-HMuc). File nay c6 thé m& duge trong
NOVA va trong Explorer.

3. Mo lai File da co

- M4 lai File s6 liéu (nhu HMuc- CN) phai vao NOVA — Vao menu Pia hinh —
nhan Nhdp s6' liéu theo TCVN — nhan Md 1ép — tim t€n File theo dudng dan —
nhin diip chuot trédi lén tén File s€ mo dugc.
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Cach khac: go nsl sau Command — Enter —» ra Nhap dit liéu — nhian Ma tép ..

- Mg lai File ban vé (nhu C-Doc-HMuc) : mo trong NOVA va trong Explorer
déu duoc.

4. In ban vé

Nhu in trong AutoCAD

I1. VE BAN VE BINH Df) CAT DOC, CAT NGANG

A. Ban vé hién trang

1. Vao Menu Dja hinh — ra Bang chon nhu Hinh N2 — Nhdp s6 liéu theo
I'CVN — ra hop thoai Nhdp dit liéu nhu hinh N3. Nhap s6 lieu vé cit doc c6 thé
theo khoang cdch l¢ (hodc cong dén), cao do tr nhién. Néu dung khoing cich 1é
danh dau muc Coc theo KC I€ trén Hinh N3.

Cach khac: Vao NOVA, Command : nsl — Enter — ciing ra Hinh N3,

: Birb ngtita duang $éng ris hode dung mép
" Byoh nghia chc dudng déng mire %iany
Mh&p 36 W theo TCVN

That vién vat dia hink

. Dumg phii cinh dia vi

-TOH Menu already loaded -

[RQ_Menu already loaded S W L -
Command 4 I ] v}

Mston|| & | [EAAOCAD - [Diawing]  guRender s RS 2ard

Hinh N2: Bang chon menu Dia hinh

2. Nhap xong nhén Ghi tép — ra hop thoai Save as — dat tén File vao muc File
name (thi du Hmuc-CN), tao dudng dan trong Save in (thi du D:\ D-Hoa\ Ve-
NOVA\ Hmuc-CN). Tén File ¢6 duéi *.ntd. Nhédn Save —> & vé Nhdp dit liéu —>
nhin Nhdp TN (tric ngang) — ra hop thoai nhu Hinh N4.
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-Hoa-D\Ve-NOVA\HMuc-CN.nid

Nhap dit liéu Nova-TDN - D:\D

Mots: |

i 03.2600 ]
i" ’M_i_a theo KC &

- Thao l&c tép
Tép mdi i

Ghitep. |

Hinh N3: Hop thoai Nhap dit liéu cat doc
theo khodng cach céng dén va cao dé ti nhién

| omlradae] wilolanls 3
Nhip dir litu Nava- TDN D:\D Hoa D\VQ—NU\M\HHW l:N ulll

Command
ommand :
(557418 S rorrreren

‘;ﬁsmlg_ r :';,j@mm.[nminﬂ: ';.H.mi.u o

Hinh N4: Nhap so liéu cat ngang tw nhién
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3. Nhap s6 liéu cédt ngang theo khoang céch ngang cong dén tinh tir tim. Nhap
s6 liéu bén trai trudc, sau dén bén phai.

Nhap xong ti€p tuc Save vao tén File HMuc-CN.

4, Vao menu Binh do — Vé tuyén theo TCVN — ra hop thoai Read Data from ,
tim tén File nhap dit liéu theo dudng din D:\ D-Hoa\ HMuc-CN — md File ra hop
thoai Nhdp goc tuyén — nhan muc Diém dau — nhan diém chon trén man hinh —
hién ra hinh v& Binh dé tuyén.

Céch khéc: g chit t sau Command r6i Enter ciing ra ngay hop thoai Read Data
from , ti€p tuc lam nhu trén.

5. Vao menu TD-TN — Trdc doc tu nhién — nhan Vé trac doc tu nhién — ra
hop thoai Trdc doc tu nhién cia tuyén duong thi 1. Nhap ty 1€ cit doc ngang
1:1000, dimg 1:100.

Nhén Khai mdu bdng ra hop thoai Nhdp dit liéu ddu trac doc va trdc ngang nhu
Hinh N5. Vao muc Pdu trdc doc. Khai xong miu cét doc theo ¥ mudn, nhan Dong
y — OK ra ban vé cat doc.

Cich khiac: Command : td — Enter ciing ra hop thoai Trdc doc tu nhién cua
tuyén duong thir 1. Ti€p tuc 1am nhu trén.

1 Binh dd dudi thing
21 Déc doc rEnh &
4 Cao d8 r3nh tdi
22 Déc doc r3nh phdi
8| 5 CaoddEnhphli
2 Dée doc thiét ké

3 Cao dé thibt ké

Hinh N5: Hép thoai Nhdp dit liéu ddu trdc doc va trdc ngang
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Luu y:
- NOVA chi vé cit doc sau khi v& binh dé.

- Hop thoai Hinh N5 ¢é muc S6 hiéu, Mé 1d dé ta chuyén doi tén hang trong
bang theo cich goi cuia ta thanh cich goi ciia may.

Thi du: Ta goi la Binh do duadi thang, nhung tuong tng S6' hiéu 1 trong mAy goi
1a Binh do so luge. Day la su chuyén doi dé mdy thuc hién ding cdc lénh s3 thuc
hién sau nay khi 1én ban vé (nhur tinh do déc, cao do thiét k€ v.v...).

6. Vao menu TD-TN — Trdc ngang tu nhién —» nhin Vé trdc ngang tu nhién —
ra hop thoai Trdc ngang tu nhién ciia tuyén duong thir 1. Nhap ty 1& vé cat ngang 1:200.

Nhén Khai mau bang ra hop thoai Nhdp dit liéu ddu tréc doc va trdc ngang nhu
Hinh N5. Vao muc Ddu trdc ngang. Khai xong mau cit ngang theo ¥ muén, nhan
Dong y — OK ra ban vé cét ngang.

Céch khédc: Command : tn — Enter ciing ra hop thoai Trdc ngang tu nhién ciia
tuyén duong thir 1. Ti€p tuc 1am nhu trén.

7. V& xong binh dé, tat doc, cit ngang tu nhién nén Save vao mot File ban vé
AutoCAD (thi du BD-CD-CN- HMuc). Sau dé bit diu thiét k& duong do.

Két qua vé xong binh do, cat doc, cat ngang dugc thé hién trén man hinh nhu
Hinh N6. (Hinh nay thé hién thi du m6i nhap s6 liéu c6 4 cit ngang)

P ,Q_lﬂ_ﬁs-ii__—i_;“ +




B. Thiét ké duong do trén cit doc.

Thiét k€ dudng do trén cét doc c6 thé theo 2 cich:

- Xéc dinh cao do khong ché cic diém ddi d6c trén cit doc r6i ndi lai, my s
tinh ti€p ra s6 liéu do déc, cao do thiét k€, cao do thi cong.

- Tir mot cao do ban ddu, chon do d6c thiét ké theo ¥ mudn dén diém khéng ché
thit hai.

1. Vao menu TD-TN —> nhén Thiét ké trdc doc — nhan mot diém trén man hinh
ra hop thoai Puong do cho tuyén duong thir 1 nhu Hinh N7. Panh dau muc Bdm

theo coc.

Néu thiét ké theo cao do, nhap tri s cao do thiét ké theo coc doi déc — OK

Hinh N7: Hop thoai thiét ké duong do diém dau tién
Thi du: S6 liéu trén Hinh N6:
Tén coc 1 Km: 0+00 Cao dé coc 3.150 (1a cao do tu nhién)

Ldy cao dé hién c6 4.65 — OK — mdy dinh vi cao do diém ddu ding 0 4.65,
déng thoi ra Hinh N8.
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Hinh N8: Thiét ké duong dd diém tiép theo

Di chuot dén diém tiép theo, lam tuong tu.

Néu thiét k& theo do ddc, trén hop thoai Hinh N8 danh didu muc P¢ doc. Nhap
d6 doc thiét k€ (thi du —3%), chon diém cu6i déc — OK.

Quy dinh: ddu ( - ) 1a 1én d6c, ( +) la xudng déc.
Pudng do thiét k€ xong thé hién nhu Hinh N6.

2. Thiét k€ xong, vio TD-TN chon muc Dién thiét ké, may s& dién cic s6 liéu
cao do thiét k€, cao do thi cong, do doc/ chiéu dai doc timg doan v.v...

Cich khac: Command : dtk — Enter — ra hop thoai Dién thiét ké trac doc.
Dung chu6t chi vao dudng do. Banh déau vao cdc muc:

- Dién gi4 tri chénh cao (tifc cao do thi cong)
- D6c doc tinh dén dinh giao nhau
OK
Két qua cho Hinh N9.
C. Thiét ké cit ngang

1. Vao TD-TN —> Thiét ké trdc ngang — ra hop thoai Ap thiét ké trac ngang
— nhﬁn muc Stta ra hop thoai Nhap s6 ‘liéu trdc ngang thiét ké'nhu Hinh N10.
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| Km: 0+00| E: D+124.1§

0.58
0.18
148
24
2.15

81
B4
E\
9

{
|

Binh d4 dudi thing
D&e doe ranh ir&i
Cao a9 ranh tréi
Déc doe ranh phéi
Cao 4o ranh phai
Déc doc thish ke | SR e | &7 L00% [
. =] o (=] — (=X [=1] = L]
Caa 6 tigt ke 28 R 2322 5 E3EE Z 8
Cao dd ty nhign w T Z & 35 3z 8§ 9 ¢
- o S S " + STy I+ S '+ DL T r 21 r L ¢ MO, S - . 1
Cona d 28 2 888 8 883% 8 2 2
bng aon S 8 8 g ¢ o Egggé‘ﬁ_
Khodng céch 18 [0.00 0.84]0.84 [9 37 16.00 [16.00_[9.37] 0.64 084009
Tén cot, Budng cong

Hinh N9: Cit doc dd thiél ké xong.

S6 ligu nhap trén Hinh N10 1a thi du cho dutng do thi, ¢6 bo via ¢ao 0.15m nén
nhép s& liéu & hai muc:

Cao lé : 0.15
Rong var 1é - 0.00
i 16 9% -2

i 1a dé doc ngang mat duding, 1€ (he) dudng, quy udc:
- Dau { + ) 1a d&c tir tim dudng ra mép dudng.
- Ddu ( - ) la doc tir mép dudng vao tim dudng.
O trén 1 16 tic 13 déc ngang he dudng dé thi, thudng ddc vé phia tim dudng (b6
via) nén cé déu ( - ), khdc véi 1é duong ngoai do thi thuding déc ra ngoai (ddu +).
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Command
Command

[160EZ B4 300008

Astan| | @ | Sy Erplaing VT 5 2@_"%3, it i!.!'T_.,___-_ ;

Hinh N10: Nhdp 56 liéu trdc ngang thiét ké

Nhap s6 liéu xong nhidn Nhdn , tr& vé hop thoai Ap thiét ké trdc ngang, nhin Ap
thiét ké, ra két qua cdc hinh cit ngang da thiét k&€ nhu Hinh N6. Chi tiét mot cat
ngang xem Hinh N11

2. Vao TD-TN — Thiét ké trdc ngang — Dién thiét ké trdc ngang — ra hop
thoai Tuyén duong thir I — danh ddu vao cac muc:

+ Dién do doc
+ Dién cao do dudng do
+ Dién cao do hoan thién
OK —» ra cat ngang thiét k& nhu Hinh N11.

Luu y: Khi thiét k€ dudng c6 dai phan cdch o giita, cao do thiét k€ van 1a cao d¢ mat
duong, tac 12 nam trén duong ngang néi chan bé via 2 bén ddi phan cdch. Tuy nhién,
mdy vin dién cao do thi€t k& & vi tri tim trén dinh b6 via, ngudi thiét k& nén chinh lai.

Day chi la chi tiét nho, nhung khi mot nga tu giao nhau do 2 don vi thiét k& khac
nhau, tai diém giao nhau tim 2 dudng giao nhau, dugc co quan quy hoach cho truéc
cao do mat dudng khong ch€ (Thi du 4.65 m), mot tuyén dudng c6 dai phan cach,
mot tuyén khong c¢6, lic khdp néi cao do mat dudng khdng ché ¢ thé bi 1éch nhau

bdi cao do bo via dai phan cdch, (thi du dai phan cich cao 30 cm thi cao do tim
dudng c6 dai phan cach s 1a 4,95 m).
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D. Tinh dién tich cit ngang — Khéi lugng nén duong

1. Vao TD-TN — Dién tich — Tinh Dién tich — ra hop thoai Tinh dién tich clia
tuyén dudng thit 1 . Dénh ddu muc Pudng ty nhién ldy theo cat ngang — OK

2. Vao TD-TN —> Dién tich — Dién gid tri Dién tich — ra hop thoai Lap bdng
dién tich ting coc (Hinh N12) — Nhan dong | muc Dién tich dién phai (néu muén
ghi tri s6 phia phai cit ngang) — g6 chit Dap nén muc M6 td — nhin chit None cot
Céng thicc tinh ra hop thoai Xdy dung cong thic tinh (Hinh N13) — nhan ¥ muc
Mo td ra bang chon — nhan Ddp nén- DAPNEN — OK — vé Ldp bdng dién tich
timg coc —> nhan None ra két qua

Kiéu Dién tich - Cong Thiic tinh
Dip nén DAPNEN

Nhén dong 2 lap cong thiic Ddo nén theo cdc budc tuong tu nhur trén. Tuy nhién,
v6i dao nén nhu Hinh N11, qua hop thoai Xay dung cong thiic tinh can xdc 1ap cong
thite(bing cach dung todn i +):

Dao nén+Dao ranh phdi+Pao ranh trai+Dao taluy phai+bDao taluy trdi.

Nhan None ra Pio nén DAONEN

: x%wl—i_i
=181

=l aéncv.:" 12Km0+12410 ] Dié‘n'd'{tuo&nmm
r,ha&m&hx
Méth iﬂm nén deq m2 .
xisuaiéwchicemfmﬁm |awil H[E? o.gnzrmmwmmm

B3p nén DAPNEN
B30 rdn Mone

Command :
Command : ’ oy .y : .

QStNli_,.__._# Il

{1 [ORTHO [OSNAP MODEL (TILE

- |[BAutocaD - BD.LOC... "g.Hendss

Hinh N12: Hép thoai Ldp bang dién tich tiung coc
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[Tk 0 x| Déncec [12km0n12 410 ] | Didin cho tod b ol ool
| 1 X4y dung cing thifc tinh =

X PR |
ommand
(E=r L LT R —— L OB 10 S

@srm[i%é ae

{[E,!Auomn [BD-CD-C.. ';;.nm

Hinh N13: Hop thoai Xdy dung cong thiic tinh

3. CuGi cling nhan Péng ¥ trong hop thoai Hinh N12 ra két qua ghi dién tich ct
ngang nhu hinh N11.

4. Lap Bang Téng hop khéi luong.
Vio TD-TN —> Dién tich — Lap bang tir gid tri dién — ra hop thoai Lap Bang
dién tich cia tuyén dudng thit | — ddnh dau vao cac muc:
+ Tinh kh6i luong theo cong thitc trung binh
+ Bo qua cdc trdc ngang khong vé
OK —> nhidn mot diém trén man hinh — ra két qua nhu Hinh N14.
II1. Nhan xét
Phin mém thiét k&€ dudong 6t6 NOVA da thé hién rd su két hop chét ché giita
chuyén gia lap trinh va chuyén gia thiét k€ dudng. Do d6 di bao gbm héu hét tinh
huéng thiét k& thuong gap, dé sir dung. C6 thé thiét k€ ca dudng ngoai do thi va
dudng do thi. Van dé thuat ngir goi tén ban V&, cdc dé muc ban ve& ¢ Viét Nam “mébi
noi mot khac” ciing duge khéc phuc qua muc Mé td.

NOVA ¢6 thé Phéi canh tuyén duong thiét ké, Hoat canh theo hanh trinh, tu
d6 gitp ta thiét k&€ dudng theo yéu cdu tim nhin xe chay ém thudn, my quan.
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Tir coc: 1IKm:0 + 00

Téi coc: 4Km:0 + 31,68

| Tan coc ‘ Kl?oén? Dién tich Dién tich trung binh Khéi iugng ]
cach|® | p4p nén | Bao nén | Bép nén | Paonén Pip nén | Dao nén
1 21,54 18,28
10,00 23.29 16,22 232,90 162,20
2 25,03 14,15
10,84 22,93 12,87 248,56 139,51
3 2083 | 11,59 '
10,84 _ 22,02 10,82 238,70 117,29
4 23,21 10,05
| Téng 720,16 419,00J

Hinh N14: Bing Tdng hop khoi luong
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Phu luc 4
PHAN MEM TINH KET CAU SAP 2000

Version 7.42 — 138 MB - Dung véi AutoCAD 2000

Day chi la gi6i thiéu so Iuge cdch sit dung, chil yéu dé bude dau 1am quen, (rén
cd s d6 dé hiéu hon khi doc thém sich huéng dan chi tiét.

I. KHAI QUAT CHUNG

1. Thuat toan - Quy trinh thiét ke

Phuong phép tinh todn theo phdn tir hiru han.

Tinh két cdu SAP dugc lap theo cdc quy trinh thiét ke két cau bé 16ng cla:

- Vién bé tong My ACI 318-99 (American Concrete Institute)

- Hoi Cdu dusng My AASHTO LRFD 1997 (American Association of State
Highway and Transportation Officials)

- Hoi Tiéu chudn Canada CSA-A23.3-94 (Canadian Standards Association)

- Vién Tiéu chuan Anh BS 8110-85 R1989 (British Standards Institution)

- Hoi Tiéu chuin Chau Au EUROCODE 2 (CEN 1992 — European Committee
for Standardization)

- Tiéu chudn New Zealand NZS 3101-95 (New Zealand Standards)

Hudng dan chi ti€t tinh SAP doc trong Folder Manual. Tuy nhién, trudc hét nén
doc Quick Tutorials va xem phin thuc hanh dudi dang camera trong Folder
Tutorial: Vao Computers and Structures — SAP2000 Nonlinear — Tutorial —>
nhan Scplayer — Screen Camera — Untitled- Lotus S...— nhdn biéu tuong Open
File — ra bang cac danh muc vi du — gia sit mudn chay Bridge!a.scm, nhan vio
dé — nhan * Play (SPACBAR) — mdy chay tu dong cic budc huéng dan dudi
dang camera, k&m theo 18i huéng dan.

2. Hé truc toa do

Phan loai bai todn két cu theo h¢ toa d6 thudng chia 2 loai: bai todn phing va
ket cdu khong gian. Didu ndy dugc thé hién qua he toa do chung X, Y, Z, hé toa do
dia phuong truc 1, 2, 3. Khi tinh két ciu chi dit theo 2 chi¢u goi 14 bai todn phing,
theo 3 chiéu Ia bai todn khong gian. Tuy nhién, ngay ca v6i bai todn phing, vin
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6i luc: chiu nén, chiu cét, moment, chiu Xoén.
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_ Bai todn phéing thudng chon he toa d¢ X (ngang) Z {dimg) nhy Hinh 52. Tuong
tmg s6 hieu X=1, Z=2. Do vay moment u6n dam phing trong mat X7 xoay quanh
truc Y goi 1a M3,

3. He don vi

Hé don vi c6 thé theo hé inch hodc mét (M). Tém tat nhu sau:

Chiéu dai Trong litong Luc Ung sudt
He inch in, feet (ft) pound (Ib), Kip  pound (Ib), Kip Psi
He M cm, m Kg, Ton (Tany KN, Kef, Ton Keffem?, T/m?

& géc dudi man hinh chi ghi ngin gon nhw: lb-in, b-ft, Kip-in, Kip-ft, N-mm,
N-m, KN-mni, KN-m, Ton-mm, Ton-m, Kgf-mm, Kgf-cm, Ton-cmv...v...
. Pon vi luc (Kgf) Viét Nam con quen viét 1a Kgl hodc kG.
4. Chi tieu co Iy vat liéu.
Khi thi€t k€ mot két cau cong trinh, vige ddu tién la xdc dinh chiing loai vat lieu
(phé thong nhat 12 be tong, thép), kém theo dé 1a cac chi tiéu co 1y (méc bé 16ng,
méc thép, cudng do chiu kéo, nén, cat v...v...). Day la van dé rat quan trong, vi khi

ta nhap s6 liéu vé chi tiéu co 1y vat lieu khong chinh xac, két qua tinh todn sé sal
lech rét nhiéu.

Cic chi tiéu co 1y lai thudng chia 2 loai s0 liew:
. Chi tiéu kiém tra, tinh todn thuc t€
- Chi tiéu cho phép
Sau day 1a mot s& quy dinh chung.
A. Bé tong
a) Mdc bé téng: duge dinh nghia 1a cuong d9 chiu nén dgc tryc clia mau bé tong
v6i kich thudc quy dinh, sau 28 ngay bao dudng,

Kich thudc quy dinh miu bé tong thi nghiém tuy theo timg nudc. V&i Viét Nam
truée day, mau chiu nén 13 miu hinh lap phuong 20x20x20 cm, sau lai déi 1a
15 x 15 x 15 cm. Theo AASHTO (My) la méu try tron @ 15 cm, cao 30 cm. Khi
ding mau khac quy dinh, phai chuyén déi vé mau quy dinh qua hé s6 d6i cudng do.
Tuy nhién, viec chuyén doi nay kho bao dam chinh xdc, nhat 12 hién nay thudng dung
phu gia, t6t nhat 12 thi nghiém méc bé tong theo ding kich thuéc méu quy dinh.

b) Céc chi tiéu co Iy thong dung ciia bé 16ng:

- Cudng do chiu nén (o, Kgffem®): 12 cudng do chiu nén ding tam. Cudng do
chiu nén diing tam cho phép cla be tong M.200 14 [a,] = 200 Kgf/cm’.
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- Cudng do chiu nén khi udn (o,, Kgffem®): 1a cutmg do phan chiu nén cua be
tong khi dam chiu uon. Thi du cudng do chiu nén khi udn cho phép cla be tong
M.200 la [o,] = 90 Kgf/em®,

- Cuomg do chiu kéo khi uén (o, Kgffem?) : 1a cubng do chiu kéo khi dam chiu
udn, thi nghiém trén mau chudn 15x15x60 em. Thi du cudng do chiu kéo khi udn
cho phép clia bé tong M.200 1a [o,,] = 7,50 Kgf/fem®.

- Mo dun dan héi chiu nén cla bé tong (E,, Kgffem®) : néi chung mo dun dan
héi chia vat liéu duge xdc dinh theo cong thifc -

E=o0,/8 (P4-1)

& = Ah/h (P4-2)

o — cudng do chiu nén (hodc kéo). Vi bé tong, khi xdc dinh mo dun dan héi
chiu nén thudng ding tri s6 méc bé tdag (nhu M.200 ¢6 & = o, = 200 Kgf/em?).

8§ - do co (hoac dan dai) wong d6i cka mau chiu nén (hodc kéo) vdi méau ¢d
chiéu cao h.

Ah - d co (hodc din dai) chia mAu. V6i be tong M.200 ta & thai di€m chiu luc
nén 200 Kgf/cm’.

Tém 1at mot s6 chi tiéu co 1y clia bé tong nhu Bang 4-1 sau dé tham khio. Cac
tri 56 ndy, ¥y két cdu chuyén nganh (nhur két ¢iu nha, két cdu mat dudng...) doi
khi ¢6 quy dinh khdc nhau.

Bang P4-1. Mot s6 chi tiéu co Iy cua bé tong

Mac bé tong 150 | 200 | 250 | 300 350 | 400 500
[5,] . Kgf/fem’ 150 | 200 | 250 300 350 400 500
{c,], Keffem® 65 90 110 130 155 175 -

(0. ), Kgffem® 600 | 7,50 830 | 10,00 | 11,00 - -
E,, 10* Kgffem? | 2,30 | 2,65 | 290 | 3,15 330 | 3,50 | 3,80

Ghi chit Bang P4-1: - Hé s& Poisson ciia bé t6ng (Poisson’s Ratio) gt = 0.2

- Trong litong don vi thé tich bé 1ong khéng cot thép 2.2 Tini', bé 16ng cot thép 2.5 Tinr'
B. Cét thép

a) Phan loai thép

Hién c6 nhiéu cdch phan loai, goi tén Mac thép,

+ Viet Nam chia 4 nhém: Cl, CII, CIil, CTV

+ Lién Xo cii chia 4 nhom: Al AIL Alll, AIV. Nhém Al quen goi 1a médc CT3,
thép tron. Nhém All quen goi 1a mac CT35, thép gai.
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b) Cac chi tiéu co Iy thong dung cia thép

Tém tat mot s chi tiéu co 1y thong dung ciia thép nhu bang P4-2 dé tham khao.

Bang P4-2. Mot s6 chi tiéu co |y ca thép

Gigi | CWone | DOdan | Cudngdo | Cuomgdo |, 0

) do dai chivkéo [chiukéokhiudn| | ..
Nhém han i%i | twong | cho phé cho phé dan hoi,
cStthép | chay, 5l e p P phep Ee. 10°,
f/fem? han, dot, Ra, , Ru, Kgffem?

£ Kgffem®| 3,% | Kgfiem?, Kgf/cm?

Al (CT3) | 2400 3800 25 2100 1600 2,0-2,1
AlIL(CT5) | 3000 5000 19 2700 - 2,0-2,1
Alll 4000 6000 14 - - 2,0-2,1
AlV 6000 9000 6 - - 2,0-2.1

Ghi chit Bang P4-2: - Tri s6 mo dun dan h6i Et = (2,0 - 2,1} 1a tri $0 trung binh cho
cdc logi thép thong thieomg. Vi thép cuomg dé cao ding cho cdu ring sudt tricde. i 56 nay
do hdng sdn xudt thép cung cdp.

- Hé 56 Poisson ciia thép (Poisson's Ratio} p = 0.24 — 0,28,

- Trong litcong don vi thé tich thép 7.8 Tint'.

11 Vi DU $-1: TINH DAM LIEN TUC

Tinh moment va c6t thép dam beé 1ong cot thép lién wec, ti€t dién ngang 15x35
cm, 2 nhip 2x1 = 2x400 cm, chiu lyc tip trung P = 3.740 Kgf dat gitra nhip 1, chiu
tai trong phan bd hinh thang & nhip 2, (300- SOOKg/m trén chiéu dai 1m, céch cudi
ddm Im). Bé tong M.200, c6t thép gai AIl

1. Vao New File 1a Coordinate System Definition - OK — XY Plune, nhin xz
trén thanh cong cu ra truc toa do ngang X, dimg Z. Xem Hinh S$2

Chon don vi & géc cudi man hinh, thi du Kgf-cm
Muén xo4 b ludi trén hinh S2 cho dé nhin, nhan F7.

2. Nhan phén tir (o) uén thanh cong cy — nhan 1O 1én man hinh, hién ra diém
ddu dim (o) trén man hinh. Nhan Esc két thiic lenh.

Nhin 1% vao (o) dé danh ddu. Nhan Ctr/+C. Ctri+V ra hop thoai Paste
Coordinate. Tai X nhap tri s6 400 - OK — ra ddu dim thit hai. Xem Hinh S3.

Lap lat nhwr trén ra ddu dam thit ba (o)
3. Nhén (V) trén thanh cong cu —» vé n6i 3 diém diu ddm — Esc két thic lenh

4. Panh diu dau ddm, nhan (A) ra Joint Restraints. Nhian vao géi ¢d dinh (hoac
di dong) tuy y.
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b ! 1 Bnalre Legli r L
2| & ] 82| #|8|R(H| 2|v[=]r]e] 8]

Hinh S3: Hép thoai Paste Coordinate - Xac dinh dau dam thir hai
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Hinh S5: Dat tinh tai (trong luong bdan than ddam)
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5. Vao menu Define —> Static load case ra hinh S5 dé dat tinh tai, loai trong
luong ban than ddm & cot Self Weight Multiplier. Néu c6 xét dén trong luong ban
than, nhap s6 1.1 (1a he¢ s6 vuot tai). Néu khong xét dén trong lugng ban than, nhap
s6 0 —» OK

6. Ddnh dau dam nhip 1 (ra nét ddt ------ ), nhap téi trong tap trung P. Nhan L1
trén thanh cong cu dé dat céc loai tai trong khdc trén dim, ra Hinh S6. Pédnh diu
muc Absolute Distance from End-1. Nhap s6 liéu khoang cach (Distance) 200 cm
va tai trong (Load) 3740 Kgf — ra Hinh S7.

bdnh dau dam nhip 2, nhap tai trong phan b6 hinh thang. Vao Assign —> Frame
Static Load — Trapezoidal — danh ddu muc Absolute Distance from End-1 —>
muc Direction chon Gravity — nhap s6 liéu twong tu hinh S19 — OK ra Hinh S7.

Muén in hinh, nhan Ctrl+G.

Hinh S6: Hop thoai dat cdc logi tai trong tdp trung, phan bé khdac
7. Vao Analyze — Set Option ra Hinh S8 — Nhan XZ Plane — OK

.8.. Nhin * ra hop thoai Run, nhan Run ra bang Save Model File as... Dat tén
File theo dudng din (thi du C:\ Tinh-SAP\ DamAC). Nhéan Save — may chay tinh
todn — Analysis Complete — OK, ra Hinh S9.
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3740.00
3.00
5.00 S

X

Hinh S7: So dé ddt tdi

Hinh S8: Hop thoai lua chon dang két cdu

X

Hinh S9: Bién dang dam lién tuc
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9. Vao Display — Show Element Forces/ Stresses — Frame ra hop thoai
Member Forces Diagram For Frames nhu Hinh S10. Chon Moment 3-3, Show
Value — OK ra Hinh S11. (Ly do chon moment 3-3 xem hinh S1).

1] SAP2000 - LienTuc4

Hinh S10: Hép thoai Member Forces Diagram For Frames

-1769%1.5

310766.74
(]
1630.18

Hinh S11: Biéu d6 moment
10. Nhédn biéu tugng khod trén thanh cong cu dé md khod, hinh S11 s& mat
biéu d6 moment, chi con so dé dam. )

Vao Define — Material - Add New Material | Show Material ra hop thoai
Material Property Data nhu Hinh S12. Nhap céc s6 liéu nhu sau, chi y chuyén déi
théng nhit T-m hoac Kgf-cm :
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a Khoi luong don vi thé tich bé 1ong (Mass per unit Volume) 2.5 T/m’
b.Trong lugng don vi thé tich bé tong (Weight per unit Volume) 2.5 T/m'

¢. Mo dun dan hoi bé tong (Modulus of Elasticity} 2650000 T/m*
d. He s0 nd hong cua bé tong (Poisson 's Ratio) 0.2

e, Hé & dan nd do nhiét (Coeff of Thermal expansion) 9.900E-06

f. Gi6i han chay cia thép (Reinforcing yield stress, fy) 27000 T/ m?

g. Cuting do chiu nén clia BT (Concrete strength [Cylinder], fc) 2000 T/ m?
h. Cudmg d6 chiu cit gidi han chay cla thép (Shear steel yield stress, fys)
16000 T/ m*
i. Cudng do chiu cét clia bé tong (Concrete shear strength, fcs) 75 T/ m®
OK —» OK
- Luwu ¥ phin biét chinh xdc cdc thudt ngit:
(a) cé ¥ nghia nhu trong lugng don vi thé tich dédc, vé tri s6' bdng ty trong.

(b) c6 y nghia nhu trong luong don vi thé tich rong. Vi bé tong ddc (hay it réng)
nén coi nhue hai tri s6’a=»b

(g) la cucng do chiu nén cda bé téong dic mau tru tron [Cylinder], khdc véi
cuomg dé mdu ldp phuong. Tuy nhién, tri s6 nay thuong 1@y theo yéu cdu Mdc Bé
téng thiét ké dir kién trudc.

- Sau khi nhap chi tiéu co 1y vat liéu nhu wén, mudn siralai: Vao Define —
Muaterial — Madify! Show Marerial ra hop thoai Material Property Data nhu Hinh
512. Nhap lai cdc $6 lieu.

11. Vao Define — Frame Section — Add / Wide Flange — Add Rectangular —
OK ra hop thoai Rectangular Section hinh S13. Nhép kich thuée dam:

Cao {Depth) 35¢cm
Rong (Width) 15cm
- Luu y: Sau khi nhdp kich thuéc ddm, mudn sira lai: Vao Define - Frame
Section — Modify/Show Section — OK ra hop thoai Rectangular Section hinh S13.
Nhip lai kich thude ddm
12. Nhan tiép vao Reinforcement ra hop thoai Reinforcement Data, chon Beam,
nhap bé day 16p béo vé ¢t thép
Binh (Top) 3cm
bay (Bottom) Icm

Muc Section name dit tén mat cit MC2 — OK

192



Hinh S13: Hép thoai Rectangular Settion
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13. Panh ddu ddm (ra dudng nét di). Vao Asxfgn — Frame — Section — ra
hop thoai Define Frame Section ¢6 MC2, nhin MC2 — OK — ra so d6 vi tri mat
c4t nhu Hinh S14

R R

X

Hinh S14: So dé tén mdt cdit

14, Nh4n k¥ hieu * Run trén thanh cong cu, mdy chay tinh todn xong ra thong
bao: Analysis Complete — OK.

Vio Design — Start Design/ Check of Structure ra dién tich c6t thép nhu hinh 515.
Luw y: Khi trén hinh dién tich c6t thép c6 s6 lidu, chd c6 ky higw O/S 12 bao hi¢u
ti€t dien ddm bé tong khong du ba tri c6t thép, phai tang tiét dién dam.

0.00 0.69 2.12 2.12 0.69 0.00

I 0.00 3.85 1.38 g) 139 0.69 000 ( I ?

Z

Hinh S15: Dién tich c6t thép theo vi tri mdt cdt ddm

1. vi DU $2: TINH CONG HOP

1. So luge vé bai toin tinh dam, tdm trén nén dan héi

. a. Phdn logi ddm trén nén dan hoi

Khi thiét ké mat dudmg bé tong hoac céng hop 16n trén nén dat, thudng cdt ra 1
m dai réi coi nhu mot dadm dat trén nén dan héi.

Phan loai ddm trén nén dan hoi dua vao ty s6 A = 1/s. Trong d6:

o JJ+EJ a3
b.K,
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1 (cm) - chiéu dai dam, b =100 cm — bé rong dam.

K, (Kgf/fcm') — hé s6 nén.

E (Kgf/cm?) — mo dun dan héi vat lieu dam

J (cm*) - m6 men quén tinh tiét dién ddm. Vi ddm chif nhat J = bh'/12

Khi A = 1/s <0,75 goila dim cing (c6 the bd qua luc udn cia ddm)

075<h<3 goi la ddm ngin
A>3 goi 13 ddm dai.

b. Hé sé'nén K,

Dam trén nén dan héi hién nay 6 nhiéu gid thuyét, so d6 tinh todn khdc nhau,
nhimg don gian nhét 13 theo mo hinh Winkler: do lin y tai mot diém da cho cia -
nén khong phu thuoc vao do lin coa nhimg diém khic va ty 1& vdi dp lyc ptai diém
Ay, tic 1a:

p = Ky (P4-4)

Trong dé K, 12 hé s& nén (Kgfiem’/cm = Kgf/em') 1dy bang hing s6. Tham khao
tri 6 sau, theo P. L. Pasteronac :

- V6i dat rat yéu : K, =0,3-1,0Kgf/em®
- Vi dat yéu : K, =1-3

- V&1 dat chat vira - K. =3-8

- Vi dit rat chat : K, =8§-20

- Vi dat da cing : K, =400 - 800

5 ]
R S

Hinh §16: So dé nguyén 1y tinh ddm 1rén nén dan hoi

¢. Gan do cimg lo xo

D6 cting 15 X0 clia ddm trén nén dan hoéi, coc, tudmg cir dugce tinh theo cong thifc:

K, = K.bl, Kgf/em’ (P4-5)
Trong d6: K, 1a thanh phin do cimg 15 xo theo phuong vuong gdc véi dam
hodc coc cir.
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K. - hé 56 nén, Kgffcm?;
b - bé rOng nén, cm;

1, - khoang cach giita cac 16 xo, cm.
2. Vidu 82

Vi du nay chu yéu gidi thiéu so luge cdch dimg SAP tinh todn bai toin dam trén
nén dan héi, khong dé cap chi i€t moi tinh hudng 16 hop tai trong.

a. Yéu cdu tinh rodn

Tinh moment va c&t thép cSng hop bé tong cot thép 1ét dién thong thuy
B x H = 3,00 x 2,80m. Kich thuéctiét dién ngang du ki€n nhu hinh S17. Bé 1ong
M.300, c6t thép gai AL

Cong chon trong dat 4 cat ¢6 dung trong tr nhién v, = 1,90 T/m’, géc noi ma
sdt @ = 20°, luc dinh C = 0,50 T/m?. Géc ma sit gifa ddl va thanh cong & = 19°.

Nén dat ddy cong thudce loai dat y&u, ¢é hé s6 nén K, = 0,60 Kgf/em™.

Tai trong trén cong gdm 30cm mat dudng phia trén, xe HK80 duwe quy vé
16p dat tuong duong cao h, (v6i cling loai ddt d sét néu trén), tai trong nudc chay
day cong.

2P

h, = (P4-6)
B.L.y,

Trong dé :
ZP = 80T, la tai trong xe HK80
B=2,7+0.8 =3.5m, 1a bé rong phu bi 16p xe
L=12x3+02+2AH = 5,04 m, la chiéu dai phan bd 1di trong, trén cg s
chiéu dai pha bi 16p xe va chiéu day mit dudng AH = 0,62 m.
80 4,53

h, = = =2,38m
3,5x5,04%x1,9 1,9

Hinh S17: So dé tinh todn C:: i

cong hop 3,00 x 2,80m 3% X +t30
360¢m

196



~Toan b tai irong phan bd dat trén dinh cong, theo 1m cit doc cong, gom: tai
trong xe HK80 (4.53 T/m}) + tinh t4i mat dudmg (0.66T/ m}) + trong lugng ban than
cong (3.29 T/ m) + nudc diy cong (2.33 T/m) = 10.81 T/ m = 108.1 Kgf/fem

- Tai trong ngang tac dung 1én thanh cong (hinh thang) gém édp luc dat, (cd tinh
ca chidu cao cot dat tuong duong 2,38m do xe HKS80 gay ra), va ap lyc nudc day ra
khi cong chay day nudc.

b. Cdc buéc tinh todn

1. V& so do tiét dién céng theo duong tim bé day cong. Nhu vay bé rong cong
| = 330cm, chiéu cao h = 322.5 cm. Thao tic tudng 0 budc 1,2, 3 vidu Sl.

2. Dat mot goi chong chuyén vi ngang theo phuong X (ruc s6 1) : ddnh ddu
diém D, nhan (A) ra Joint Restraints (nhu Hinh $4) — danh dau vao Translation
1 - CK.

3. Chia doan ddt goi dan hoi: gia sit chia ddy céng (doan CD) thanh 6 doan.
Danh dfu mat ddy, vao Edit > Divide Frames —> Divide Selected Frame — Divide
into 6. Ding Last/First Ratio I ¢6 nghia 1a chia doan bing nhau —» OK — ra hinh
nhu Hinh S18.

4. Gdn 16 xo: Dy c6ng CD chia 6 doan, chidu dai méi doan 1, = 55 em. Ap dung
cong thitc (P4-5) tinh duge do cing 10 xo0:
| K, =0,60x 100 x 55 = 3300 Kgf/em

Dinh ddu 7 g0i chia 6 doan mat day cong CD, vao Assign — Joint — Spring —
Joint Springs — & muc Translation 3 khai dé cing 10 xo 3300, dédnh ddu muyc Add
to Existing Springs — OK ra Hinh S18.

r B

R ERERR S

Hink S18: So 6 dinh vi g0
tgi D va chia 16 xo ddy cong
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(Khi muén kiém tra lai s6 liéu do cing 10 xo da nhap, vao Display — Show
Input Tables — Geometry Data — 1a hop thoai Display Geometry Data — danh
diu vao Joint Spring Data — OK — ra bang, cOt K-U3 ¢6 tri s6 3300).

5. Chdt tdi ngang dap luc ddt: ¢6 dang hinh thang (Trapezoidal).

- PAu tién d4nh dau canh cong doan AD, trong do tung do diém D =0, diém A
= 322.5cm.

Vao Assign — Frame Static Load — Trapezoidal — dénh dau muc Absolute
Distance from End-1 — muc Direction chon Global X — nhap s6 liéu nhu hinh S19.

#sn] | SueenSaver - ||'[SAP2000 - (Untitled)

Hinh S19: Nhdp s6 liéu luc ngang hinh thang
- Danh d4u canh c6ng doan BC, trong d6 tung do diém B = 0, diém C = 322.5
cm. VAo Assign va lam ti€p nhu trén. Luu ¥ tri s6 luc ngugc chiéu canh AD nén
mang dau am (-).

5. Chdt tdi dimg: Toan bo tai trong ding dugc chét 1én mat trén (canh AB).
Dénh diu canh AB. Nhan 444 trén thanh cong cu dé dat hoat tii, ra Hinh S6. Vi
tai trong dimg 1a phan bd déu nén nhap 56 lieu 108.1 Kgf/em vao muc Uniform
Load, muc Direction chon Gravity (chiéu trong luc) — OK — ra hinh S20.

6. Vao Analyze — Set Option — nhén biéu tuong XZ Plane (nhu Hinh S8) — OK

198



=

g 2
5093 “45092
92.2 97.2

[ ]
L ]
9
L ]

L

Hinh $20: So dé dat 1di

7. Nhdn * Run —> ra bang Save Model File as... Dat 1én File theo duong dan
(thi du CATinhSAPNCgHop-3x2.8). Nhén Save —» may chay tinh todn — Analysis
Complete — OK —> ra hinh khung cong bi bi¢n dang.

8. Vao Display — Show Element Forces/ Stresses —> Frame ra hop thoai
Member Forces Diagram For Frames nhu hinh SI10. Chon  Moment
3-3, Show Value — OK ra Hinh S21. (Ly do chon moment 3-3 xem Hinh S1).

9. Nhan biéu tuong khod trén thanh cong cu dé mé khod, hinh S21 s& mat biéu d6
moment, chi cdn so d6 dam.

Vao Define — Material — Add New Material/Show Material ra hop thoa
Material Property Data nhu Hinh S12. Nhap cdc $0 lieu nhu bude 10 trong Vi du
S, nhung & diy 1a bé tong M.300.

a.Kh6i lwong don vi thé tich bé tong (Mass per unit Volume) 0,0025 Kgfcm®
b.Trong lwong don vi thé tich bé tong (Weight per unit Volume) 0,0025 Kgfem?
¢. M6 dun dan héi bé tong (Modulus of Elastictty) 315000 Kgf/em’
d. He s6 nd hong clia bé tong (Poisson s Ratio) 0,2
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e. Hé s6 dan nd do nhiét (Coeff of Thermal expansion) 9,900E-06
f. Gi6i han chay ciia thép (Reinforcing yield stress, fy) 2700 Kgf/em?
g. Cudng d6 chiu nén cta BT (Concrete strength [Cylinder], fc) 300 Kgf/cm®
h. Cutmg dé chiu cit gidi han chay cha thép (Shear steel yield stress, fys)
1600 Kgf/ cm’
i. Cutmg do chiu cit clia bé tong (Concrere shear strength, fes) 10 Kgf/cm’
OK —» OK

10. Khai 3 mdt cdr: MCL cho doan AB, MC2 cho AD, BC ; MC3 cho CD. Vio
Define — Frame Section — Addi Wide Flange — Add Rectangular - OK — ra
hop thoai Rectangular Section nhu Hinh S13. Lam nhu bude 11 thi du S1.

11. Khai mat cit xong, /dn lior ddnh ddu dam AB, AD, BC, CD. Vao Assign —
Frame — Section —> ra hop thoai Define Frame Section da ¢6 du 3 mat cat MCl,
MC2, MC3. Néu dinh ddu doan AB, nhan MC1 — OK ; tiép theo dinh ddu AD,
BC, nhian MC2 —» OK ; cudi ciing ddnh dau CD, nhdn MC3 — OK — ra so d6 vi tri
cdc mat cit (tuong wr hinh S14).
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12. Nhdn ? Run — mdy chay tinh todn xong ra théng bdo Analysis Complete
— 0K

Vao Design —» Start Design | Check of Structure — ra k€t qua dién tich c6t thép
nhu Hinh S22.

Thuyc 1€ s6 liéu cot thép hay ¢é truc trac, ta ¢6 thé dua vao biéu dé mo men dé
tinh kiém tra lai.

10.33 2,56 10.33

L 517 14,30 517 A
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Hinh 822: Dién tich cét thép céng hép
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Phu luc 5

TRICH DICH “SO TAY THIET KFE BE TONG”
SAP 2000 — VERSION 7.0
Computers and Structures — CONCRETE DESIGN MANUAL

SO TAY THIET KE BE TONG

Chuong I
THIET KE THEO TIRU CHUAN ACI 318-99

Chuong nady mé ta chi tiét trinh w thiét k€ cic két cau bé tong khic nhau khi
ding SAP2000 thi¢t k€ theo Tiéu chuin cia Vien Bé tong My ACI 318-99
(ACI11999). Cic ky hiéu diing trong chuong nay xem Bang I11-1

Thiét k€& dya trén cdc 16 hop tai trong do ngudi ding quy dinh. Nhung chuong
trinh cling cung cap cac t6 hop tai trong mac dinh thod man yéu cau thigt k& hau hét
_cédc dang két cau céng trinh.

SAP2000 cung cdp céc lua chion thiét k& Thong thiong (Ordinarry), Trung gian
(Intermediate) (nhu viing c6 dong dat), va Ddc biét (Special) (nhu ving c6 dong dat
cao} cac ket cdu mod men chong udn duge thiét ké theo yéu cdu dong dat cho trude.
Chi ti€t cdc thong s& ding cho cdc hé két cau khac nhau kn luet duge mo ta & cic
phén sau.

H¢ don vi cta Anh SI vd MKS dugc dung dé nhap s6 lieu. Nhung chuong trinh
dung h¢ Inch-Pound-Second. D€ don gian, cic phuong trinh trinh bay trong
chirong nay déu theo don vi Inch-Pound-Second, trir khi ¢6 ghi chii khéc.

Bang ITI-1. Bang ky hi¢u dung cho Tiéu chudn ACI

Ky hiéu Dién giai
A, Dién tich bé tong diing dé xac dinh tmg sudt cit, in’ (sg-in)
A, Dién tich toan bo bé tong, in’
A, Dién tich ¢6t thép chiu kéo, in*
At Dién tich ¢6t thép chiu nén, in’

202



Bdng I1-1 (tiép theo)

Ky hiéu Dién giai
Aoy | Dién tich c6t thép chiu kéo yéu cdu, in’
A, Téng dién tich c6t thép doc cox, in’
A, Dién tich céit thép chiu cat, in’
a Chiéu cao ving chiu nén, in
ay, Chiéu cao viing chiu nén trong diéu kién can bang, in
b Bé rong cau kién, in
b, Bé rong chiu tac dung clia canh ddm (ddm chif T), in
b, Bé rong fhan dim (ddm chit T), in
o Hé 56, phu thudce vao do cong clia cot, ding dé tinh todn h¢ s& tang
mo men
c Chiéu cao truc trung hoa, in
o Chiéu cao truc irung hoa khi diéu kién can bang, in
d Khodng cach tir mat c6t thép chiu nén t6i chiu kéo, in
d’ Lép bao vé bé tong tinh téi tim ¢t thép, in
d, Bé day ban bé 16ng (dam chir T), in
E. Mo dun dan héi clia bé tong, psi (p/in’)
E, Mo dun dan hdi cia cot thép, psi
f* Cudmg do chiu nén tiéu chudn ca bé tong, psi
f, Cudmg do gidi han chay déo cia cét thép khi chiu udn, psi
f, Cudmg do gidi han chdy déo clia cot thép khi chiu cit, psi
h Kich thuéc cdt, in
L, Mo men quén tinh clia toan tiét dién mat cit bé tong quanh tryc trung
tam, khéng tinh dén c6t thép, in*
L. M6 men qudn tinh ctia ¢61 thép quanh truc trung tam cha cat ngang
cdu kién, in*
k Hé s& anh hudmg cia chiéu dai
L Chiéu dai tinh khéng, in
M, Tri 56 gidm nho mé men cudi cdt, lb-in
M, Tri s& tang md men trong cdt, Ib-in
M. Tri s6 mo men diing dé thiét k&, 1b-in
M Tri s6 mo men cudi cla cau kién khong lac lu, Ib-in
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Bdng HI-1 (tiép theo)

Ky hiéu Dién giai
M, Tri s6 moé men cudi clia c&u kién c6 lac lu, Ib-in
M, Tri s6 mo men tai mat cat, lb-in
M. Tri s& mo men tai mat cit quanh truc X, [b-in
M,, Tri s6 m6 men tai mat cit quanh truc Y, 1b-in
P, Kha nang chiu tai doc¢ truc trong diéu kién can bang chiu kéo, 1b
P, Cuomg do chiu nhiét cuc han cua cét, Ib
P.. Cuong dé chiu tai doc truc 16n nhét cho phép, 1b
P, Kha nang chiu téi doc truc tai diém léch im zero, Ib
P, Tri s6 chiu tai doc tryc tai mat cat, b
r Ban kinh cong cua mat cat cdt, in
V. Sitc chéng cit cha bé téng, 1b
Ve Sic chong cit gay boi luc dong dit, 1b
Vi Stic ch6ng cat do tai trong trén nhip, 1b
v, Luc cii tai tiét dién, |b
V. Luc cit tinh theo sitc chiu mo men, 1b
o 'He 56 c6t thép vuot tai
B, Hé s6 thee chiéu cao phdn chiu nén cua bé tdng
Ba Tri s6 tuyét d6i ty 1& giffa md men 16n nhét do tinh tai véi md men
16n nhat do toan bd tai trong doc truc
S, Hé s6 mo men 16n nhat khi ¢6 lic lu’
Bie Hé s6 mé men 16n nhat khi khong lac tu
E, Chiu kéo rong beé tong
€, Chiu kéo trong cot thép
) Hé s& gidm tai

I1I-1. TO HOP TAI TRONG THIET KE

TS hop tai trong thiét k€ duge xde dinh theo céc tai trong cho trube cha két cdu

cdn duge kiém tra. Theo Tién chudnACI 318-99, néu mot k& ciu chi chiu tinh tai
(DL- dead load) va hoat tai (LL- live load), kiém tra {ing suit cé thé chi cdn mot t&
hop tai trong 1.4DL+1.7LL (ACI 9.2.1). Do vay, viéc cong thém vao tinh tai, hoat
tai chi thye hién khi két cdu chiu lyc gié va dong dat, viéc xem xét Juc gié va dong

dét sé theo ca 2 chiéu tac dong, theo céc 1& hop tii trong sau (ACI 9.2).
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1,4DL

14DL+1,7LL (ACI9.2.1)
09DLt1,3WL

0,75(14DL + 1,7LL + 1,7 WL) (ACI9.2.2)
09DLz1,3*1,1 EL

075(14DL+1?LL¢17*11LL) ' (ACI9.2.3)

Ngoai ra cling ¢6 céc t8 hop tai rong méc dinh trong SAP2000 khi diing tieu
chudn ACI 318-99.

Céc hé s8 giam hoat tai c6 thé duge dp dung cho cdc thanh phén hoat tai theo
tmg phéan t& dé 1am gidm lhanh phén hoat tai tap trung.

[1I-2. CAC HE $O GIAM CUONG PO

Céc hé s6 giam cudmg do, ¢, duge dp dung cho céc cudng d6 danh dinh nhén
dugc khi thi€t k&€ mot c4u kién. He s6 ¢ dung cho chiu udn, nén doc truc, luc cét va
xoén nhu sau:

¢ =0,90 cho chiu uén (ACI9.3.2.)
¢ = 0,90 cho chju kéo doc truc (ACI9.3.2.2)
©=0,90 cho chiu v6n va kéo doc truc ' (ACI9.32.2)

¢ =10,75 cho chiu nén doc tryc, chiu uén va nén doc truc
(cGt thép xodn trong cot), va (ACT9.32.2)

¢ =0,70 cho chju nén doc truc, chiu usn va
nén doc tryc (¢t thép xoén trong cbt), va (ACI9.3.2.2)

¢ = 0,85 cho cét va xodn
IN-3. THIET KE COT

Khong dich & day.

11I-4. THIET KE DAM

Khi thiét k€ dim be tong, SAP2000 tinh todn va cho biét dién tich c6t thép cin
thi€t cho chiu udn va chiu cdt, trén co s& mé men udn, luc cit trén dd4m sinh ra do
céc t6 hop tai trong va cac y&u t6 khdc, duge mo ta sau day. Cot thép yeu ciu duge
ki€m tra/thi€t k& theo mot s& mat cit xac dinh doc dam.
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Tat ca cdc ddm chi duge thiét k€ theo phuong chiu udn va chiu cét chinh. Tic
dong cla luc doc truc, huéng udn phu, va chiv xoén c6 thé ¢6 trong ddm phai do
ngudi st dung tu tinh 1ay.

Trinh tu thiét ké dim bao gém cic bude sau:

- Thi€t k€ c6t thép chiu udn trong dam

- Thi€t k€ c&t thép chiu cét trong ddm

1. Thiét ké cét thép chiu uon trong dam

Cot thép phia trén va ddy dam chju uén duge thnel ké/ kiém tra theo cdc mat cét
doc nhip ddm. Khi thiét k€ cot thép chiu uén cho mo men chinh véi ddm riéng biet
theo mit cat x4c dinh, cdc budc tinh todn nhy sau:

- Xdc dinh mé men 16n nhat
- Xdc dinh dién tich cgt thép

aj Xac dinh mé men

Khi thi€t k€ cdt thép chju u6n cia mot ket cdu dim beé tong Thong thudng,
Trung gian hoac Dac biét, tri s6 m6 men theo mdi 16 hop tai trong & mot mat cét
xac dinh tinh duge theo cdc trudng hop dat 14 khac nhau v6i cdc hé s6 tdi trong
tuong Gng.

Tir d6, mat cit ddm dugc thi€t ké theo mo men dwong 16n nhat M,* va mo men-
&m ién nhdt M, tinh duoc theo tat ca cdc 18 hop tai trong.

M6 men am do c6t thép phia trén chiu. Trudng hgp niy ddm thudmg duoc thiét
k€ theo mat cat hinh chit nhat. M6 men duong do c6t thép phia duéi chiu. Trudmg
hop nay dim c6 thé thiét k& theo mat cét chit nhat hodc chit T

b} Xdc dinh 6t thép chiu uén yéu cdu

Trong qué trinh thiét k€ c6t thép chiu uch, chwong trinh tinh ca cét thép chiu
kéo va chiu nén. C6t thép chiu nén dugc cong thém khi mo men thiét ké VUgt qui
stic chiu mo men I6n nhét clia mat cét chi c6 mot loai cot thép chiu kéo. Nguoi thiét
k€ c6 the trdnh ding cot thép chiu nén bang cach tang chiéu cao ¢ hiéu, chiéu rong
cta ddm, hodc tang mac be tong.

Trinh tu thiét ké dua trén so dé phan b6 img sudt don gian trén hinh chit nhét
nhur da theé hién trén hinh I1-3 (ACI 10,2). Hon nita, gia dinh rang img sudt nén
trong be t6ng chi bang 0,75 1dn img suit c6 dugc trong diéu kién can bing kéo-nén
(ACT 10,3.3). Khi ding mo6 men vugt qud kha nang chiu m6 men clia ddm trong
di€u kién can bing nay, dién tich c6t thép chiu nén duoc tinh véi gid dinh rang phin
m& men I6n hon s& do cot thép chiu nén va cng thém cdt thép chiu kéo.

Trinh ty thiét k& trong SAP2000 cho ca hai truimg hop mit cit hinh chit nhit va
¢6 canh (nhu dim chir L va chit T) duge t6m tét sau day. Véi gid dinh ring lvc doc
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truc cuc dai khong vuot quéd 0,1f."A, (ACI 10,3.3), nhu vay tat ca cdc dam dugc
thi€t k€ chi theo huéng chiu udn va chiu cét chinh.

- Thiét ké dam chit nhdt

Khi thiét ké theo m6 men am va duong, M,, (tic la tinh c6t thép & trén hoac
dudi ddm) chiéu cao phéan chiu nén tinh theo a (xem hinh III-3):

a=d- |d* M
0,85f.0b

Trong d6, ¢ = 0,90 (ACI 9.3.2.1) . Cac tri s6 B3, va ¢, tinh nhu sau:

' _ 4000
B, =0,85-0,05 L—} 0,65<p, <0,85 (ACI 10,2.7.3)
1000
E. 700
ot . SN0 4 (ACI 1023, 10.2.4)

" gE,+f,  87000+f,

Chiéu cao cho phép 16n nhat phan chiu nén theo cong thic:

2, =0,75 B, ¢, (ACI 102.7.1)
€=0.003 0,85f,
1 e R —
7

(i) Cat ngang dam (ii) Biéu 6 (ng suat (iii) Biéu d6 ung suét nén
- Hinh III-3: Thiét ké mdt cdt dam chit nhat
- Néu a < a,,,, dién tich cot thép kéo la:

M

u

A, =—p—Yesa
T of)(d-a/2)

Cot thép nay dat & diy dim néu moé men M, duong, hoac & dinh dam n€u M,
la am.
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- Néu a > a,,,, cdn c6 ¢t thép chiu nén (ACI 10,3.3) va duoc tinh nhy sau:
+ Lac nén chi phét sinh trong bé tong 1a:
C = 0,85fc’ba,,.va (ACI 10.2.7.1)
Stic chéng mo men do bé t6ng chiu nén vi cot thép chiu kéo la:
M, = C(d —a,/2)p
+ Sttc chéng mé men do ¢t thép chin nén va cét thép chiu kéo 1a:

Mus = Mu = Muu
+ Do vy ¢6t thép chiu nén yéu cdu duge tinh 1a;
A= M
T Ofid-dg
Trong d6:
o] -
f, =0,003E, (ACI 10.2.9)
c

+ COt thép chiu kéo yéu cdu dé can bang chiv nén trong bé tongla:
— MIJC
fy(d ~ Ay /2)(P

sl

va cot thép chiu kéo dé can bing c6t thép chiu nén la:
M,

¥ -

+ Nhu vay, 1ong c6t thép chiu kéo, A, = A, + A, va 16ng cot thép chiv nén
1a A"

A, dugce dat & ddy va A.* duge dat & dinh dim néu M, 12 duong, nguoc lai néu
méd men M, 12 am.

- Thiét ké dam chiv T

Khi thiét k€ theo mé men am, M,, (tic 12 c6t thép dit rén dinh dim), tinh todn
dién tich c6t thép chinh xdc tuong tu nhu trén, tic 13, 6 lieu khong ¢6 ddm T duogc
dung. Xem hinh ITI-4. Néu M, > 0, chiéu cao phdn chiu nén la:

dI 2Mu

a=d- |d® - ——u
0,85f!pb,

Chi¢u cao 16n nhat che phép viing chiu nén tinh theo cong thiic:

O = 0.75B,c, (ACI 10.2.7.1)
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l £=0.003 \ 0,85 | I 0,85F, ‘

/ NN ] 7
e T G, X
C
c
Nyl gl
i ..El.. Ts Tvt Tl
(i) Cat ngang dam (i) Biéu d6 ung suat (i) Biéu dé ung suat nén)

Hinh I1I-4: Thiét ké' dam chit T

- Néu a < d,, trinh ty tinh A, nhu véi tiét dién chit nhat da néu & trén. Tuy vay,
trong trudng hop nay cédnh ddm chiu nén duoc tinh nhu bé rong dam khi tinh todn.
Hodc la c6t thép chiu nén tuy thudc tri s6 a > a,,,.

- Néu a > d,, tinh todn A, dugc chia thanh 2 phan. Phan thi nhét theo can bang
luc nén & cdnh ddm, C,, va phan thi hai theo can bang luc nén ¢ than dam, C,, nhu
da thé hién trén hinh I1I-4. C, dugc tinh theo cong thiic:

C, =0.85f!(b; ~b,)d,

Do d6, A,, = C/f, va thanh phan M, do canh dém chiu la:

Trong dé ¢ = 0,90, Do do, dé can bang kéo-nén chiu mé men M,, m6 men do
cdnh dam chiu dugce tinh theo cong thiic:

M '__Mu_Mui'

uw

Than ddm hinh chir nhét ¢6 kich thuée b, va d, chié_u cao phéan chiu nén la:

— did W? M.,
0,85f.pb,,
+ Néu a, < a,,,, dién tich cot thép chiu kéo la:
M

uw

of,(d-a,/2)

As - Asl + Asl
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Cé6t thép nay duoc dat & ddy dam chit T
+ Néu a, > a,,,, cdn c6 c6t thép chju nén (ACI 10,3.3) duge tinh nhu sau:
Luc nén chi riéng bé tong than dim chiu la:
| C=0,85{ba,,, (ACI 10,2.7.1)

+ Néu a > d,, tinh todn A, bao gdm 2 phin. Phén thit nh4t theo can bang luc nén
phan canh ddm, C,, va phdn thit hai theo can bing luc nén than dam, C,, nhu da thé
hhién trén Hinh II1-4. C, tinh theo cong thiic:

C; =0,85f!(b, — b, )d,
Do d6, A, = C/f, va thanh phan M, do cdnh ddm chiu la:
My =Cd-d, /)

Trong d6 ¢ = 0,90, Do d6, dé can bang kéo-nén chju mo men M,, mé men do
cdnh dam chiu duoc tinh theo cong thire:

Muw = Mu - Muf
Than dam hinh chit nhat c6 kich thude b, va d, chiéu cao phdn chiu nén la:

dz 2Muw

0.85f'ob,,
+ Néu a, < a,,,, dién tich cdt thép chiu kéo la:

My
2 of,d—2,/2)
A=A +A,
Cot thép nay duge dat ¢ ddy ddm chit T
+ Néu a, > a,,, cdn ¢6 ¢t thép chiu nén (ACT 10,3.3) duge iinh nhu sau:
- Luc nén chi riéng beé 16ng than dim chiu la:
C=0,85fba,,, (ACI10,2.7.1}
- Do vdy, sitc chiu mo6 men cha bé tong than dim va c6t thép chiu kéo la:
M, =c(d-a,, /)¢
Sitc chiu mé men cla cét I,hép chiu nén va chiu kéo 1a;

Mu.\' zMuw -M,,

e
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- Do vay, cot thép chiu nén duge tinh [a:
M

Us

T oofd-d)

, "
Trong d6: £ = 0,003E, e d] (ACI 10.2.4)
-
- C6t thép chiu kéo dé can béng chiu nén véi bé ong than dam 1a:
A, = M.

(pf_\. (d- A pax /2)

va ¢t thép chiu kéo dé cin bing cot thép chiu nén la:

oty (d-d)

U

Téng s& cot thép chiu kéo, A, = A, + A, + A, vi t6ng $S 61 thép chiu nén 1a
A’ A, dat 6 ddy dam va A" dat & dinh dam.

- C6t thép chiu kéo 167 thiéu

Cat thép chiu kéo khi udn t6i thi€u cdn ¢6 trong dam chir nhat khi két cau chiu
mo men Thong thudng, tri s6 t6i thiéu duoc x&t (heo 2 2i6i han sau:

3/t
f—‘/wad i 20

A, = max ; b,d - (ACT 10.5.D)
' ¥ ¥
. 4 .
hoac Ax 2 ; As(rcquir(:d,} (ACI 10.5.3)

- Thiét ké" ddic biét c6 xét dén dong dét
Dé thiét k& site chiu moé men dac biét clia ket cau beé tong (dong dat), ddm duoc
thi€t ké thém cdc diéu kién sau (xem Bang I11-2%:

- C6t thép doc t6i thi€u s& duge quy dinh cho ci phia rén va dudi dim. Cot thép
ca trén vi duéi ddm déu khong duge nhé hon A, (ACI21.3.2.1).

; : ]
31 .
Ay 2 m-d{ “b,d va —2-_99 b, rlJ (ACI 10.5.1)
an 4 il
hoac A2 ”-JTAs(rcquirch (ACI1 10.5.3)

- C6t thép ddm chiu udn cé gidi han cuc dai a:

A, > 0025b.d (ACI 21.3.2.1)
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- Tai dau ddm (goi d3), dam chiu mé men duong (ttong fng véi cot thép dit ¢
ddy) s& khong duogc nhd hon 1/2 dam chiu mo6 men am (tyong tmg vdi cot thép dac
& rén) tai ddu do (ACI 21.3.2.2)

- Kha niang chiu mé men am hodc duong clia bdt k¥ mat cat nao trong dam
khong dugc nhd hon 1/4 kha nidng chiu m6 men duong hodc am & bat ky dau dam
{g6i do) ndo (ACI 21.3.2.2).

V6i két cau bé tong chin mo men Trung gian (khi thiét ké dong d4t), ddm phai
thoa man cac diéu kién sau:

- Tai bét k¥ g6i d nao, kha ning chiu mé men duong clia dam khong dugc nhd
hon 1/3 kha nang chiv mo6 men am cua dam tai goi d6 (ACI 21.10,4.1).

- Kha ning chiu m6 men &m hoic duong ciia dam tai bat ky mat cit nao trong
'ddm khong duge nho hon 1/5 kha nang chiu mo men duong hoic 4m I6n nhat tai
bat ki ddu ddm (goi d3) ndo (ACI21.104.1).

2. Thiét ké cot thép chiu cit cua dam

Cét thép chiu cit cua dim duoc thiét k& theo mdi s& hiéu 18 kop tai trong do
ngudi thiét k& xac dinh tai cdc mat cit doc ddm. Khi thiét k& c6t thép chiu cat cho
mot doan dam theo mét thanh phén t6 hop tai trong tai mot vi tri xdc dinh, theo luc
cat chinh cia ddm, bao gém cac budc sau:

- Xdc dinh tri s& luc cat, V,

- Xdc dinh luc cét, V., do bé tong chiu

- Xdc dinh c6t thép yéu cau trong di€u kién can bing kéo-nén

Theo sitc chéng moé men Trung gian va Dac biét (két cdu chiu udn), luc cat thiét
k& clia ddm ciing dua trén kha nang chiu mé men danh dinh vi ¢6 thé cg cha cai
kién, tuong (mg, cong thém hé so tai trong thiét ké.

C6 3 muc sau mo td chi tiét cdch tinh todn, tuong tng véi cic chi dan trén.

a) Xdc dinh liec cdt va mo men

- Khi thiét k& c6t thép chiu cit cha dim clla mét két can bé téng chiv mé men
Théng thudng, fuc cit va mdé men cho mot thanh phin 16 hop tii trong tai mot
doan ddm duge xdc dinh theo tri $6 luc cat vd mo men lién quan dén t6 hop tai
trong tuong mg.

- Khi thiét k& két cau bé tong chiu moé men Pac biét (thi€t k& dong dit), kha
ning chiu cit cha ddm duge kiém tra theo luc cat ¢6 thé chiu theo kha nang mo
men ¢6 thé chiu tai ddu dam va trong tai. Kiém tra nay duge thuc hién cé xét thém
dén yéu cdu kiém tra thiét k€ theo sic chiu mé men Thong thudng cia dam. Lic
cit, V,, duoc tinh theo kha ning cé thé chiu mé men cla méi dau ddm va lyc cit
theo phuong trong luc. Trinh ty tinh todn luc cét thiét k€ trong ddm theo siic chiu
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mé men cé thé duge ciing gidng nhu da mo ta trong phdn “Thiét k€& cot” trang 27
(ngiryén bdn, khong dich & ddy). Chi tiét xem Hinh 111-2. -

Luc cét thiét k€ V, dugc tinh theo (ACI 21.3.4.1) la:
V.=V, + Vi (ACI21.34.1)

Trong d6, Vp 1 luc cét tinh duoc theo kha nang chiu mo men cyc han tai 2 ddu dam
téc dong theo 2 chiéu nguoc nhau. Do dé, V, 1a tri 56 1én nhat cha V,, va ¥ ,, trong d6

M7 + M
vplz 1 o J
_M{+M,y

pl L

M; = kha néng chiu mé men tai ddu I, v6i <6t thép chiu kéo & dinh dim, ding
tri s6 gidi han chay déo cua thép af, khong c6 tri s6 ¢ (¢ =1.0)

M; = kha niing chiu mo men tai déu J, véi c5t thép chiu kéo ¢ ddy dam, dimg
tri s6 gi6i han chy déo cita thép af, khong cotri s (9 =1.0)

M = kh nang chiu m6 men tai ddu I, véi c8t thép chiu kéo & ddy dim, dung tri
3§ gidi han chay déo clia thép aof, khong c6 tri s6 ¢ (9 =1.0)

M; = kha nang chiu mo men tai dau I, v6i c6t thép chiu kéo & dinh dam, dung
tri 56 gidi han chay déo clia thép af, khong c¢6 uis6 @ (¢ =1.0)

L. = Nhip tinh khong cua dim.

Véi dam chiu mo men dic biét tri s6 a = 1.25 (ACI R21.3.4.1). Vy,,, la phan
tham gia chiu luc cta lyc cht dudi tic dung cla trong tai phan b§ trén nhip.

_ Vi két cdu chiu moé men trung gian, kha nang chiu luc cét cia didm cling
dugc kiém tra theo thiét k& luc ¢it danh dinh dya rén khé ning chiu md men danh
dinh tai ddu dam va céc yéu 8 tai trong, dong thoi clng kiém tra thém sifc chiu mo
men Thong thuomg cha ddm. Khi thiét k€ luc ¢t trong dim dung tri $6 161 thiéu dua
trén stic chiu mo men va luc cat danh dinh. Trinh ty tinh sifc chiu mo men danh
dinh (¢ = 1,0) tuong ty nhu tinh kha nang chiu mo men clia ket cau chiu m6 men
Pac biét, ngoai trir vigc diing o = 1, it dung hon iri 56 o = 1,25 (ACI R21.10). Tri
56 luc cét dya trén tri s6 tai trong quy dinh, trir tdi trong dong dat nhén doi (ACI
71.10,3). Viéc tinh todn lyc cit trong dim clia mot két cau chiu mé men Trung
gian ciing tuong w nhu tinh cot. duge mo ta g trang 28 (nguyén bdn, khéng dich ¢
ddy). Chi tiét xem theém Bang I1I-2.

b) Xdc dinh sitc chiu luc cdt ciia bé tong
Strc chiu luc ct cho phép clia bé 1ong dugc tinh la:
V. =2f/b,d (ACI11.3.1.1)
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Dé thiét k€ siic chiv mo men Dac biet cha két cdu bé tong, V, dugc coi bing
zero néu ca hai luc nén doc truc bao godm ca anh hudng cia dong dat P, nhd hon
f."A, /20 va lyc cét chiu luc dong dat Vi nhiéu hon nira tong lyc cat I6n nhat ¢6 trén

toan bd chiéu dai cau kién V, (tic ta Vg 2 0,5 V) (ACI21.3.4.2)

c) Xic dinh cé1 thép chiu cdt yéu cdu

Theo tri 8 V, va V,, cOt thép chiu cit yéu cdu tinh bdng dién tich/don vi dai

duge tinh nhu

sau.

:(Vu!q)—\/c)s

Ay
f,.d

Stic chéng luc cit do c6t thép duge gidi han nhu sau:

(V,/9-V,)s <81 bd

(ACT 11.5.6.2)

(ACI 11.5.6.9)

Trong dé, @, hé s6 giam cuong do 1a 0,85 (ACI 9.3.2.3). Tri s& 16n nhdt cla A,,
nhan duge tir mbi 18 hop tii trong, duge cho biét cling véi qud trinh kiém tra luc cit
va lién quan véi s8 16 hop tai trong.

C6t thép chiu cdt yéu cdu clta ddm dugce thé hién trong chuong trinh SAP duoc
dua trén xem xét cudmg do luc cit. Bat k¥ s6luong thép dai 61 thi€u nao thod man
Khoang cach Ip dat va xem xét khéi lugng phéai duge ngudi thiét k€ tinh todn doc
lap v&i chuong trinh.

Bang III-2. Cic thong sé thiét ke

Két cau chiu _
_ Loai momen Két cau chiu mé men Keét cdu chiu moé men
kiém trajth. k€| thong thudng trung gian (c6 dong dat) dac biét (cd dong dat)
{khéng dong dat)
i 2 3 4
Kiém tracot | $6 3 hop tai 53 18 hop (i trong 53 18 hop tdi trong
(tvong tic) | trong quy dinh quy dinh quy dinh
$6 16 hop . s .
Thiét k& cot téi trong 546 16 hop tai rong 50 16 hop llal 1rong
) quy ({inh quy dinh quy dinh
(tuong téc ' 1% < p < 8% = 1.0, 1% < p < 6%
1% <p<8% L v a=10.1% <p ¢
Sira ddi s& 16 hop tai rong " N
. . _ quy dinh (gdp déi 1ai trong 5416 hop tai trong
Luc catcOt | 8516 hop 1ai dong dit) quy dinh va kha nang chiu
trong quy dinh | gy, nang chiu tai cta cot. cat eua cot
p=10vao=125
p=10vaa=1.0
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Bdng ITI-2 (tiép theo)

T 2 3 4
S5 6 hop tdi trong
Thi€t ké ddm | S6 16 hop tai S6 18 hop téi trong - quy dinh
chiu uén trong quy dinh p <0025
quy dinh ;
fy f,
v | . b 1 .
, Mul-INI) 2 5 Mul-:Nl: Mul-:Nn 2 E NluI-LNI)
Kiém tra 84 yéu clu ‘
mOmcEl Mugan' 2 L max x Musean™ 2 L max x
18t thidu 5 x (M,*, M, Jinws
x [Mu L] Muv] FENir MuSl'.-\N- > l max x
Mupan 2 % max x x (M M, T
[Mu*s Mu-]IiNI)
Sira déi s6 18 hop (i trong | S6 18 hop i trong quy dinh
Thi€tké luc -| S6 16 hoptai | 9 dinh (gdp dclbi thi trong | Kha nang chiu cde ciia dam
cdt dim trong ‘ dOn.g da:t) o {(Vpyvéi m=125va
dinh Khi nang chiu cat clia ddm ¢=10cong V,,,,.
WA 1(vp)véi a=1.0va =10 V=0
eong V. t
Chuong 1V

THIET KE THEO TIEU CHUAN AASHTO LRFD 1997

Chuong nay mo ta chi 1iét uinh tu thiét k€ cac két cdu bé téng khac nhau khi
dung SAP2000 thiét k€ theo Tiéu chuan cla Hoi Cau Dudng va Giao thong My
AASHTQO LRFD 1997. Céc ky hi¢u dung trong chuong nay xem Bang [V-1

Thiét ke dua trén cic to hop tdi trong do ngudi dung quy dinh. Nhung chuong
'Ir‘m_h_ cling cung c4p céc td hop tai trong mic dinh thod man yéu ciu thi€t k& hiu hét

cdc dang két cdu cong trinh.
' SAP2000 cung cdp cic lua chon thigt k& hodc kiém tra siic chiu mé men cla két
cfu thuoc Ving 1 (dong dat thap), 2, 3 va 4 (dong dat cao) theo yéu ciu thiét ké
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déng dai cho trude. Chi tiét céc thdng s ding cho céc viing dong d4t khdc nhau lan
lugt dugc mé ta & cdc phdn sau. _

He don vi clia Anh SI va MKS dugc ding dé€ nhap s6 lieu. Nhung chuong trinh
ding h¢ Inch-Pound-Second. D€ don gidn, cde phuong trinh trinh bay trong
chuong nay déu theo don vi Inch-Pound-Second, trir khi ¢6 ghi chii khéc.

Bang IV-1. Bang ky hiéu dung cho Tiéu chuin AASHTO

Ky higu Dién gidi

i 2
A Dién tich bé tong dung dé xdc dinh (ing suét cdt. in* (sq-in)
A, Dién tich toan bg beé téng, in*

A, Dién tich cot thép chiu kéo, in?
Al Dién tich ¢6t thép chiu nén, in®

Aogicy | Dign tich c6t thép chiu kéo yéu cdu, in®

Ay Téng dién tich c6t thép doc cot. in

A, Dién tich c6t thép chiu cét. in?

a Chiéu cao viing chiu nén, in

ap, Chiéu cao viing chju nén trong diéu kién cin bing, in
Aax Chiéu cao ldn nhas cho phép ving chiu nén, in

b Bé rong cu kién, in

b Bé rong chiu tdc dung cha canh ddm (ddm chit T, in

b, Bé rong than ddm (ddm chix T), in

C., He s6, phu thudc vao do cong ciia cot, ding dé tinh todn hé s6 tang mod men
< Chiéu cac truc trung hoa, in

Ch Chiéu cao truc trung hod khi diéu kién can bang, in

d Khodng cdch tir mit cdt thép chiu nén tdi chiu kéo, in

a L6p bao vé beé éng tinh 11 tim c6t thép, in

d, Bé day ban bé téng (ddm chit T). in

E. Mo dun dan hdi ctia bé 1ong, psi (p/in)

E, Ma dun dan hdi cda cdt thép, gia dinh 1a 29.000 ksi (= 2.030,000 Kgfi‘cmz)
£ Cuong d6 chiu nén tiéu chudn clia bé 10ng, ksi

f Cudng d6 gidi han chay déo cla cét (hép khi chiu udn, ksi
fin Cubding do gi6i han chay déo cha cot thép khi chiu ¢it, ksi
h Kich thudc cot, in
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Bdng IV-I (tiép theo)

2

=
H

M6 men qudn tinh cha toan tigt dien mar cit be tong quanh truc trung tam.
khong tinh dén c6t thép, in*

M6 men quén tinh c0a c6t thép quanh truc trung tam cla cit ngang ciu
- Kidn, in®

He s6 dnh hudng cia chidu dai

Chiéu dai finh khong, in

Tri 56 gidm nh6 mo6 men cu6i cor, kip-in

Tri s6 tAng mo men trong cot, kip-in

Tri 56 m6 men dung d€ thiét k€, kip-in

Tri $6 m6 men cudi cita cd kién khéng lic Iu, Kip-in
Tri s6 m6 men cudi cba c4u kién ¢6 lac lv, kip-in

Tri 53 mé men tai mat cit, kip-in

Tri 6 m6 men tai mat ct quanh truc X. kip-in

Tri s8 mé men tai mét cdt quanh tryc Y, kip-in

Kha nang chiu téi cloc truc trong diéu kién can bing chiu kep kip
Cudng d0 chju nhiét Euler cha cot, Kip

Cudmg d6 chiu 1ai doc truc 16n nhét cho phép, kip
Khd ning chiu taj doc tryc tai diém léch 1am zero, kip
Tri s6 chiu tai doc tryc tai mat cét, kip

Bén kinh cong ciia mat cit ¢ot, in

Sitc. chéng cat cha be tong, kip

Stc ch6ng cdt do tii trong trén nhip, kip

Lue cat tai 1iét dién, kip

Lue cét tinh theo sifc chju m6 men, Kip

Hg 56 c&t thép vuot tai

Hg 56 kha néng gay nit chéo cila bé téng do truyén lyc kéo
He s& theo chiéu cao phan chiu nén cia bé iéng

Tri s6 tuyét d6i 19 1é gitta m6 men 16n nhat do tinh tii v&i m6 men 16n nhat
do 104n bf tai trong doc truc

Goce nghiéng cla dng sudt nén xién vdi truc doc clia ddm hodc cot
H¢ s6 m6 men 16n nhat khi ¢6 ldc lu

Heé s6 mo meri 6n nhat khi khOng lac e

Chiu kéo trong be tong

Chiu kéo trong c6i thép

He s¢ gidm tai
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IV-1. TO HOP TAI TRONG THIET KE

T6 hop tii trong thi€t k& duge xdc dinh theo cc tai trong cho trudc chia ket cdu
cin duge kiém tra. C6 nhiéu loai tai trong quy dinh khdc nhau trong quy trinh thiét
k€ hon 13 s6 td hop tai wong duge ding méc dinh. Do vay ngudi sit dung phai ty
kiém tra ddy du theo cdc tai trong va O hop ti trong quy dinh.

C6 6 loai tinh tai: tinh tai clia cdc thanh phdn cu kién va ti€p gidp bdi két ciu
bén ngoai (DC), tinh tai do kéo xudng (DD - downdrag), tinh tdi 16p phdt mat va
phu kién (DW), dp luc ngang ciia dat (ES). Méi loai tinh tai yéu cau mot he s6 tai
trong riéng biét.

C6 6 loai hoat tai: tai trong xe chay (L.L), 1ai trong dong cho phép, tai trong ly
tam xe chay (CE), tai trong phanh xe (BR), 1ai trong bo hanh (PL), vyot tai do hoat
tai (LS). Tat ca cdc tai trong d6 cing mot hé s6 nén khong can tinh riéng biét.

Néu két c&u chju tinh tai (DL), hoat tai (LL), luc gi6 (WL) va dong dat (EL),
viéc xem xét luc gi6 va dong dat sé theo ca 2 chiéu, cdc t6 hop tai trong mic dinh
dugc xem xét nhu sau theo Cuding do va trang thai Cuc han (AASHTO 3.4.1).

1,5DL (Cudng do- IV)
125DL + 1,25LL (Cudng do- 1)
09DL + 1.4 WL | (Cudmg do- 11T
1.25 DL+ 1.4 WL) (Cudng do- I11)
125 DL + 1.35 LL + 0,40 WL (Cudmg do- V)
09DL + 1,0 EL (Cuc han-1)
125DL +0,5LL + 1,0 EL) (Cuc han-I)

Ngoai ra ciing ¢6 céc 16 hgp tai trong mic dinh trong SAP2000 khi dung tieu
chudn AASHTO LRFD 1997. Ngu&i sir dung xdc dinh thém cdc 6 hop tai trong
can thiét khéc.

Cic he s6 giam hoat 1di c6 thé dugc ap dung cho cdc thanh phén hoat tai theo
timg phan t6 dé Iam gidm thanh phan hoat tai tap trung.

IV-2. CAC HE SO GIAM CUONG PO

Cic hé sd giam cudng do, ¢, duge dp dung cho cdc cudng do danh dinh nhan
duoc khi thiét k€ mot cdu kién. Hé s& ¢ ding cho chiu uén, nén doc truc, luc cit va
xo#n nhur sau:

@ = 0,90 cho chiu udn {AASHTO 5.5.4.2.1)
¢ = 0,90 cho chiu kéo doc truc (AASHTO 5.54.2.1)
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¢ =090 cho chiu udn va kéo doc truc (AASHTO 5.5.4.2.1)
¢ = 0,90 cho chiu cat va xoén (AASHTO 5.54..2.1)
¢ = 0,75 chi chiu nén doc true, hoac chiu
nén doc truc va chiu uén (AASHTO 5.54.2.1)
@ =0,50 chi chiu nén doc truc, hoac chiu nén
doc truc va udn trong ving dong dat 3 va 4 (AASHTO 5.5.4..2.3,
AASHTO 5.10,11.4.1b)

Tri s6 ¢ bao gobm nén dec truc va uén thay déi tr 0,75 dén 0,90 dua trén tat
trong doc truc. Theo tri s6 thdp cta tai trong doc truc, tri s& ¢ tang tuyé&n tinh tir
0,75 141 0,90 trong khi 1ai trong doc truc giam ur G,1 f.A, 161 zero (AASHTO
5.5.4.2.1). D¢ thiét k& trong vung dong dat 3 va 4, tri s6 @ bao gém nén doc truc va
udn thay déi tir 0,5 16i 0,9 tuy theo tai trong doc truc. Theo tri 56 thap cia tii trong
doc tryc, tri s6 ¢ tang tuyén tinh tir 0,5 t6i 0,9 trong khi tai trong doc truc giam tir
0.2 1A, t6i zero (AASHTO 5.10,11.4.1b). Trudmg hgp bao gém kéo doc truc, ¢
thudmng bang 0,9 (AASHTO 5.5.4.2.1).

IV-3. THIET KE COT

Khong dich ¢ ddy.

V-4, THIET KE DAM

Khi thiét k&€ dam be tong, SAP2000 tinh todn va cho bidt dién tich cot thép can
thi€t cho chju udn va chiu cit, trén co s& moé men udn, luc cét wén ddm sinh ra do
cic 16 hop tai trong va cdc yéu to khdc, duge mo ta sau day. C6t thép yeu cdu duoc
kiém tra/ thi&t k€ theo mot s6 mat cit xdc dinh doc dam.

Tat ca cac dam chi dugc thi€t k€ theo phuong chiu uén va chiu cét chinh. Tic
dong cia lyc doc truc, hudng udn phu, va chiu xoan 6 thé cé trong dim phai de
ngudi sir dung tu tinh 1ay. '

Trinh t thiét k&€ ddm bao gdm cdc budc sau:
- Thiét k€& c&t thép chiu uén trong ddm

- Thiét k€& c6t thép chiu cat trong ddm

1. Thiét ké cot thép chiu uén trong diam

Cot thép phia trén va ddy dam chiu u6n dugc thiét ké/ kiém tra theo cdc mit cit
doc nhip ddm. Khi thiét k& c6t thép chiu uén cho mé men chinh v6i ddm riéng biét
theo mat cét xdc dinh, cdc budce tinh todn nhu sau:
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- Xdc dinh md men 16n nhat
- Xéc dinh dién tich cdt thép

a) Xac dinh mé men

Khi thiét k& ¢t thép chiu ucn ciia mot két cau ddm bé tong, tri s6 mé men theo mdi
16 hop tai trong & mot mat cat xdc dinh tinh duoe theo cic truong hop dat tai khac nhau
voi cdc hé s6 tai trong twong tng. Mat cit ddm duoc thiét k€ theo mo men duong Ién
nhat M," vi mé men &m 16n nhat M, tinh duge theo (4t ca cc td hop tai trong. -

Mé men am do cot thép phia wrén chiv. Trudmg hop nay ddm thudng dugc thist
k€ theo mat cit hinh chit nhat. Mé men duong do cdt thép phia duéi chiu. Trutmg
hop nay ddm c6 thé thi€t ké theo mat cat chif nhat hoac chit T

b) Xdc dinh c6t thép chiu udn yéu cdu

Trong qua trinh thi€t k& c6t thép chiu uén, chuong trinh tinh ca c6t thép chiu
kéo va chju nén. C6t thép chiu nén dugc cong thém khi md men thiét k€ vuot qud
sifc chiu mé men lén nhét ca mat cit chi ¢6 mot loai c6t thép chiu kéo. Ngudi thist
ké& ¢6 thé tranh diing c&t thép chiu nén bing cich tang chiéu cao cé hiéu, chiéu rong
cua ddm, hodc tang mdc bé tong.

Trinh ty thi€t k€ dua trén so dé phan bé ing sudt don gidn trén hinh chir nhat
nhu d& thé hién trén hinh 1V-3 (AASHTO 5.7). Hon nita, gia dinh rang chiéu cao
16n nhat phin chiu nén bing 0,42d (AASHTO 5.7.3.3.1). Khi diing mé men vuot
qué kha nang chju mé men clia ddm trong diéu kién gidi han nay, dién tich c6t thép
chiu nén duge tinh véi gid dinh ring phdn moé men I6n hon s& do ¢6t thép chiu nén
vi cong thém cot thép chiu kéo.

Khi thi€t ke c6t thép ddm chiu udn, cde gisi han sau duge dimg véi cudng do cot
thép chiu kéo va cudng do be tong chiu nén: '

f.” < 10 ksi (AASHTO 5.1,54.2.1)

f, < 75ksi (AASHTO 5.4.3.1)

‘Trinh tu thi€t k& trong SAP2000 cho ci hai trudng hop mat cit hinh chir nhat va
€6 canh (nhu dam chit L va chir T) duge t6m tdt sau day. T4t ca cac ddm dugc thiét
k€ chi theo huéng chiu uén va chiu cit chinh.

- Thiét ké' dam chif nhat

Khi thi€t k€ theo mo men 4m hoac duong, M, (uie 1a tinh ¢t thép & trén hodc
dudt dam) chiéu cao phan chiu nén tinh theo a (xem hinh 1V-3);

a=d- dz—M (AASHTO 5.7.2.1)
0,85f'¢b T
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Trong d6, ¢ = 0,90 (AASHTO 5.5.4.2.1) nhu trén. Céc tri s6 B, va c, tinh
nhu sau:

B, =0,85-005[f ~4]. 065<p, <0385 (AASHTO 5.7.2.2)

E, 87
C, =—==t_d= d (AASHTO 5.7.2.1)
g.Es +1 87 +1,

Chiéu cao cho phép 16n nhét phn chiu nén theo cong thic:
a..= min[P c,, 042d] (AASHTO 5.7.2.2,5.7.3.3.1)
-Néuac< a,, (AASHTO 5.7.3.3.1), dién tich c6t thép kéo la:
. ) "
" of,(d-a/2)
- C6t thép nay dat & ddy ddm néu mo6 men M, duong, hoac & dinh dim néu M,
la am.

- Néu a> a,, (AASHTO 5.7.3.3.1), ¢én ¢6 c6t thép chiu nén (ACI 10,3.3) va
duogc tinh nhu sau:

+ Luc nén chi phat sinh trong bé tong la:
C=0,85f.ba,,, va (AASHTO 5.7.2.2)

Sttc chéng mo men do bé tong chiu nén va c6t thép chiu kéo ¢ ddy la:

Muc =C(d - A 2 )(P

PR S | ey

— i /
) / ]
d' [ a=pc
/

AP
(i) C4t ngang dam (if) Biéu d6 (g suat (iif) Biéu d6 Umg suat nén
Hinh IV-3: Thiét ké mdt car dam chit nhat
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+ Sitc chéng mod men do c6t thép chiu nén va c6t thép chju kéo 1a:

M,. =M, - M,
+ Do vay c¢6t thép chiu nén yéu cdu duge tinh la:
' M,
C-fDE-dYe
Trong d6: f, =0,003E, Lc_;d_] (AASHTO 5.7.2.1)

+ C6t thép chiu kéo yéu cdu d¢ can bang chiu nén trong bé tongla:
_ M,
fy (d- & max /2)(P

sl

va cBt thép chiu kéo dé can bing cdt thép chiu nén 1a:
Mus-

2 fy(d-d‘)(p

+ Nhu vay, tong cot thép chiu kéo, A, = A, + A, va téng cot thép chiu nén 13 A,*.

A, dugc dit & day va A duge dit § dinh ddm néu M, 12 duong, nguoe lai néu
mémen M, 14 Am.

- Thiét ké'ddm chit T

(i) Canh ddm chiu mé men am

Khi thiét k€ theo mo men am, M, (tic 13 oot thép dat trén dinh ddm), tinh todn dién
tich cdt thép chinh xdc wong ty nhu trén, tic 13, s6 lieu khong ¢é dim T duoc ding.

{11) Canh ddm chiu mo men duong

Néu M, > 0, chiéu cao phdn chiu nén 1a: (xem Hinh 1V-4)

a=d- faz —b% {AASHTO 5.7.2.1)
’ c‘P I

Trong d6 ¢ = 0.90 (AASHTO 5.5.4.2.1) nhu trén va theo phuong trinh. B, va c,
dugc tinh nhu sau:

B, = 0.85-0,05(f —4), 065 <P, < 0,85  (AASHTO 5.72.1)
87
b 87 +1,

(AASHTO 5.7.2.1)

Chiéu cao 16n nhat cho phép viing chiu nén tinh theo cong thic:

a,,, = min [B,¢,,0,42d] (AASHTO 5.7.2.2,5.7.3.3.1)
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- Néu a < B,d, (AASHTO 5.7.3.2.2), trinh tu tinh A, nhu v6i tiét dién chif nhat da
néu & trén. Tuy vay, trong truong hop nay b, duoc coi nhu bé rong dam. Hoic la cot
thép chiu nén tuy thudce tri $6 a > A

- Néu a > B, d, (AASHTO 5.7.3.2.2), tinh todn A, duoc chia thanh 2 phan. Phan
thit nhat theo can bing luc nén & cdnh ddm, C;, va phan thit hai theo can béing luc
nén & than diam, C,,, nhur da thé hién trén hinh IV-4.

C, = 0,85f." (b~ b,) Bd, (AASHTO 5.7.3.2.2)
Do d6, A,, = C/f, va thanh phan M, do cinh dam chiu la:

M, = G(d-B,d2)¢

Nhu vay, dé can bang kéo-nén chiu mé men M,, moé men do than dam chiu dugc
tinh theo cong thic:

Mllw = Mu - Mul'

d ‘ ¢ = 0.003 1 ~o,35rc ‘ lo,as.i'c 1

|
b—
W) P 7
/ﬂ////A'%\“g'////ﬂ T T f, ~ =,
S— T
c
d
G,
| i
| Z

i . Eg Ts Tu Ty
[i)‘Cz‘lt ngang dam (i) Biéu d6 (ng suat (iif) Biéu dé tng suét nén)

Hinh IV-4: Thiét ké dam chitT

Than dim hinh chif nhat ¢6 kich thudc b, va d, chiéu cao thiét ké phan chiu nén
12 hinh chir nhat:

oM,

a=d- [} ————*—
0,85f/¢b;

+ Néu a, < a,,,, (AASHTO 5.7.3.3.1), dién tich c6t thép chiu kéo la:
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Ay = _M'_W__
of (d—a,/2)

A=A +A,
Cét thép ndy duge dit & ddy ddm chir T
+ Néu a, > a,,, (AASHTO 5.7.3.3.1), céin ¢4 ot thép chiu nén dugc tinh nhu sau:
- Luc nén chi riéng bé tong than dam chiu la:

C =0,85."ba,. (AASHTO 5.7.2.2)
- Do dé, sifc chiu md men do than dam bé tong va cot thép chiu kéo la:

M,. = C (d - 2,./2)0

sitc chiu mé men do c6t thép chiu nén va chiu kéo la:

M, = M, - M,
- Do dé, cét thép chiu nén duge tinh theo cong thic:
. M,
CT - afi)d—dYe
Trong dé: f' = 0,003E, [¢ _Cd ] <f, (AASHTO 5.7.2.1)

- Cot thép chiu kéo dé can bing chiu nén trong bé tong than dam 13 :
_ M,
fy(d — & / 2)@

w2
va 6t thép chiu kéo dé can bang c6t thép chiu nén la:
T fd-dYe
- Téng s6 cot thép chiu kéo, A, = A, + A, + A,,, va 10ng $6 o6t thép chiv nén
A A dat & diydidm, A’ dat & dinh ddm.
- C61 thép chiu kéo 161 thiéu va 16i da

Cét thép chiu kéo Khi udn theo nhiét do (&i thiéu va bé tong co ngot trong tiet
dién chit nhat la:

A, > min gg—lb\,,d va 0,00ISde} (AASHTO 5.10,8.2)
¥

hodc c6t thép chiu kéo khi uén t6i thiéu dé tranh bi hu hdng sém do chiu udn trong
tiét dién chit nhat 1a:
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.| 0,03f] .4
Az min - “b.d va EAS(I'Cquircd):[ (AASHTO 5.7.3.3.2)

¥

hoac gidi han trén cla 0,04 1dn dién tich todn bo than dim véi toan b¢ c6t thép chiu
k€o va chiu nén, yéu cdu nhu sau:

A, < (04bd dim chit nhat
< 004b.d damchaT

A’ £ 004bd dam chir nhat
< 004b,d damchir T

2. Thiét ké cét thép chiu cit ciia dam

C6t thép chiu cat cia dam duge thigt k& theo mbdi s6 hieu t6 hop tal trong do
ngudn thi€t k€ xdc dinh 1ai cidc mat cit doc dam. Khi thiét k& cét thép chiu cit cho
mét doan dam theo mot thanh phén t6 hop tai trong tai mot vi tri xéc dinh, theo hrc
cat chinh ctia dam, bao gém cdc bude sau:

- Xdc dinh tri $6 cdc luc tdc dung lén mat cit, M, va V, . Luu ¥ ring M, cdn
thi€t dé tinh v, .

- Xdc dinh ting sudt cat, v,, do riéng bé tong chju

- Xdc dinh cot thép yéu cdu trong diéu kién can bing kéo-nén

Theo sitc chéng mé men trong viing dong dat 3 va 4, luc cét thiét k& cha ddm
cing dua trén kha nang vuot qud ste chiu mo men ¢6 thé cé clla cad kién, cong
thém hé s6 mo6 men {(AASHTO 3.10,9.4.3).

Sau day mo ta chi tiét cdch tinh todn, tuong ing vdi cdc chi dan tren.

a) Xdc dinh hac cdt va mé men

- Khi thiét k€ ¢6t thép chiu cit clia ddm cia mot két ciu bé tong chiu md men
trong Vung dong dat 1 va 2, lyc cit va mo6 men cho mot thanh phén t8 hop tai
trong tai mot doan dam duoc xdc dinh theo tri 56 luc cit va mé men lién quan dén
t6 hop tai trong tuong ing.

- Khi thi€t k& lyc cat cla két ciu bé tong chiu mé men trong Veng dong
dat 3 va 4 (thiét ké dong dat), (i€p theo cdn kiém tra them yéu cau kha nang
chiu mo men cia két cdu trong Vung 1 va 2. Khi thiét ké stic chiu mé men ciia
k€t cdu be tong trong viing 3 va 4, lye cdt thit k& trong mot ddm, V,, ciling tinh
todn tir kha néng vuot qué sie chit mo men (AASHTO 3.10,9.4.3). Thiét ke luc cat
V., nhu sau:

V,=V, 4V, (AASHTO 3.10,9.4.3)
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Trong d6 V, 12 luc cit c6 duge theo tinh todn vuot cudng 46 mo men cuc han tai 2
ddu dim tic dung theo chiéu nguge nhau. Do d6, V, 1a 16n nht cha Vi, va ¥y, trong dé

My + M7
P1=_—L—
M| + M,
VP2= lL ]

- Trong dé

M, M7 = kh nang chiu md men duong va am tai dau 1, ¢6 duge bdi nhan sic
chiu danh dinh véi 1.3;

M, M; = khi ning chiu mé men duong va am tai déu J, c6 dugc béi nhan sic
chiu danh dinh v&i 1.3, va

L - Nhip tinh khong ctia dam.
V., 12 stic chiu luc cét tit céc tai trong phan bo trong ddm. Chi tiét xem béng IV-2.
b) Xdc dinh sitc chiu luc cdt ciia bé tong
Cé tri s6 lyc thiét k€ M, va V,,, stic chiju luc cét cla riéng be tong, v., duge tinh
nhir sau:
v, = 0,0316f,t, (AASHTO 5.8.3.3)

Trong d6, B 14 he s& cho biét kha ning nit chéo caa be tong do chuyén luc kéo. Dé
I mot ham 56 cta diéu kien tmg susit va tri s6 gén dang 14 2.0 (AASHTO 5.8.3.4.1). Tri
s6 d6 duce tinh theo AASHTO Béng 5.8.3.4.2-1 qua mot trinh ty 1ap lai.

¢} Xde dinh c6t thép chiu cat yéu cdu

- Ung sudt cét trung binh tinh cho tiét dién chit nhat 1a:
\%

u

V=
b, d

Theo céc loai mat cat khic b,d duge thay bing A... dién tich chiu cit thé hién
trén hinh IV-2. :

- Ung sudt cit trung binh, v, b gidi han béi tri s& 16n nhat, v,,... duge tinh 1a:
. Vo = 0,258 (AASHTO 5.8.3.3)
- Cot thép chiu cét trén mot don vi khoang cach dugc tinh nhir sau:
Néu v<o((v/2),
A

. $
ho3c la néu @(v,/2)<v<o (v, +0,0316 \/Ecote).

=0 (AASHTO 5.8.2.4)
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A, 0,0316/tb,

$ fon

(AASHTO 5.8.2.5)

hoac lanéu ¢ (v, +0,0316 \[fT cotf) < v < v
& _ (V B (Pvc )bw
s of,, cot8

X

(AASHTO 5.8.3.3)

hoaclanéuv>v,,, xdc dinh la khong dat yéu cau (AASHTO 5.8.3.3)

O day 6 1a géc nghiéng clia Umg sudt nén theo phuong chéo. B4 1a mot ham s6
cua diéu kién Ung sudt va co gid tri gin ding 12 45 do (AASHTO 5.8.3.4.1). Duoc
tinh theo AASHTO Béng 5.8.3.4.2-1) béng phuong phép lap lai. O day mac dinh tri
8 gidm cudng do ¢ = 0,90 (AASHTO 5.5.4.2.1)

Tri s6 gidi han f,; 1a 60 ksi cho moi két c4u

f,, < 60ksi {AASHTO 5.8.2.8)
Tri s0 giGi han f* 12 10 ksi cho moi viing dong dat
f." < 10ksi (AASHTO 5.1,54.2.1)

T4t ca tri s6 lém nhat A./s, nhan dugc tir méi t6 hop tai trong, duge dua ra
theo hudng chinh va phu doc ¢ét v6i viec kiém tra luc cét va lién quan dén s6 t6 -
hop tai trong.

Yéu cdu cit thép chiu cit clia ddm do chuong trinh dua ra chi thudn tuy dua trén
¢dc diéu kién néu trén. Bdt ky yéu cdu c6t dai 60 thiéu nio khic dé thod min
khoéng cach/ hodc thé tich 14p dat phai do ngudi sit dung tu xdc dinh.

Bang IV-2. Cac thong sé thiét ké

Loai Két cdu chiu momen Két cau chiu mé men ving 3 va 4
ki€m tra/th, k& | Ving 1 va 2 (khong dong dat) (c6 dong dat)
! 2 3
@ khichiunén | ¢=075néuP,>0.101’ ¢ =0.30.néu P, > 0201

Kiém tra cét | 8816 hop 1di trong quy dinh | S8 6 hop 1ai rong quy dinh
(twang tac)

Thiée k&' cot | S5 13 hap tai trong quy dinh | S8 16 hop 11 trong quy dinh
{tuong tac) 01351 /ffy < p<0.08 0,0t <p <006

S8 & hop thi trong quy dinh
Khd nang chiu cat cha cot (V) vai he s6
Lyc citcot | Ve =0,0316BF vuot 14i 1.3

v, = 0.0316BT, néuP, > 0.1 fcA,

S8 16 hap tai trong quy dinh
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Bdng IV-2 (tiép theo)

! 2 3
Thé. tich eat thép chiu cat ta1 v, =0.03 IGB\/E Pi: >0 trirkhi
thiéu trong khdp déo chi cho 0.1f.A,
Larc cit cot Ving 2 ¢ quy dinh Khéc.
Thé tich cét thép chiu cat 161 thiéu trong
khép déo chicho Viing 3 va 4
Thiét ké ddm | S6 16 hop tai trong quy dinh | S5 18 hop 1ai wong quy dinh
(chju uén) - p <0025
3t 200
pz— Pp2—/—
£, £,
0.11 0.11
Cotthépchiu |~ Dwd: 0.0015b,4 ~—b,d. 0.0015b,d
g y ¥
udn toi thidu o4 Fo4
clia ddm 0, 03 'ﬁ . 3 Ss(l\:quir'.‘} C.03 F:— 5 Sx(mquirc}
S6 16 hop tai trong quy dinh | S6 t6 hop téi rong quy dinh
Thi¢t k&€ dd c
(::hiu cénm v, =0,0316p,f Khi nang chiu ct cia ddm (V) véi he

s0 vuot tai 1.3

v, =0.0316B4ff,
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MOT SO CHUGNG TRINH PASCAL PON GIAN
CHO THIET KE PUGNG OTO

Chiu trdch nhiém xudt bdn:
BUI HOU HANH

Bién tip: LUONG XUAN HOI1

Ché bén: TRAN KIM ANH

Trinh bay bia: - NGUYEN HOU TUNG

Sira ban in: LUONG XUAN HOI
DOAN HOA

In 500 cudn,khé 17 x 24cm fai Xudng in Nha xudt ban Xay dung. Gidy chdp nhan
dang ki k& hoach xudt ban s6 326/XB-QLXB-5 ngay 18-3-2004. In xong va nop luru
chiéu thing 5-2004.
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