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NHAN XET CUA NGUOI HUONG DAN



NHAN XET CUA NGUOI PHAN BIEN



TOM TAT

Tén dé tai: Thiét ké két cAu Biét thy du lich — Hdi An
Sinh vién thyc hién: Pham Trung Thanh
S4 thé SV: 111200090 Lép: 20THXD2

Vi dé tai “Thiét ké két cAu Biét thy du lich — Hoi An” dwa vao cac tai liéu tham

khao va sy hudng dan cia gido vién em da tién hanh tinh toan va hoan thanh dé tai véi

nhirng ndi dung sau:

1.

. Chinh stra mdt s6 ban v€ kién truc.

0 N N kW

Doc hiéu, ndm bat kién triic tong thé cua cong trinh.

. Thiét ké mat bang tong thé.

. Tinh toan, b tri cit thép san tang 3.

. Tinh toan, bd tri cdt thép cau thang ting 3.
. Tinh h¢ khung truc 4.

. Tinh todn mdng khung truc 4.

. Chuyén dé: Api tao grid nhanh loc va di chuyén ddi twong trong revit



DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAI HQC BACH KHOA Doc 1ap - Tu do - Hanh phiic
KHOA XAY DUNG CONG TRINH THUY

NHIEM VU PO AN TOT NGHIEP
Ho tén sinh vién: Pham Trung Thanh S6 thé sinh vién: 111200090
Lop: 20THXD2  Khoa: XD Cong trinh thuy Nganh: Ky thuat xay dung — CN THXD
1. Tén dé tai do dn: Thiét ké két cAu biét thy du lich — Hdi An
2. Dé tai thuéc dién: O C6 ky két théa thudn so hivu tri tué doi voi két qua thiee hién
3. Cdc s6 liéu va dir liéu ban ddu:

Tai liéu vé nhiém vu thiét ké cong trinh; Tai li¢u vé quy hoach dia diém xay dung,
thiét ké k¥ thuat, diéu kién tu nhién, dja chat cong trinh, diéu kién thi cong va tai liéu
lién quan khéc; Cac van ban quy pham phép luét, Tiéu chuan xay dyng.v.v...

4. Ngi dung cdc phan thuyét minh va tinh todn:
Thuyét minh gdm nhitng ndi dung chinh sau:
+ MO DAU
+ PHANI: XAY DUNG
- Chuong 1: Kién Truc
- Chuong 2: Tinh toan san tang dién hinh
- Chuong 3:Thiét ké cAu thang bd
- Chuong 4: Tinh toan va thiét ké khung truc 4
- Chuong 5: Thiét ké mong khung truc 4
+ PHANII: TIN HQC
- Chuong 1: Chuyén dé API tao gird nhanh, loc va di chuyén cac ddi twong
trong Revit
+ KET LUAN
5. Cdc ban vé, do thi ( ghi ré cdc logi va kich thwde ban vé ):
+ Ban vé kién truc két ciu cong trinh: 5 ban v& khd A3
+ Ban v& két cdu: 5 ban khd A3

+ Ban v& cac chuyén dé ing dung phan tin hoc: 3 ban khd A3

6. Ho tén nguwoi huéng dan: Phan/ Néi dung:
TS. Nguyén Cong Luyén Phén xay dung
TS. Nguyén Coéng Luyén Phan tin hoc

7. Ngay giao nhiém vu dé én: 3/2025
8. Ngay hoan thanh dé dn: 6/2025



Pa Nang, ngay  thdng  nam 2025
Truwéng Bo mon Nguwoi hwéng dan

TS. Nguyén Thanh Hai TS. Nguyén Coéng Luyén



LOINOI PAU VA CAM ON

Mot k¥ su xay dung can phai c¢6 sy am hiéu sdu rong va nim viing ca hai yéu t6
quan trong 13 k¥ thuét thi cong va cac khia canh kinh té lién quan dén cong trinh. Dé dat
duoc diéu nay, viéc hiéu 1o tung cong doan tao nén mot cong trinh hoan chinh la diéu
khong thé thiéu. Day chinh 1a myc tiéu c6t 16i ma dot “Thuyc tap cong nhan” hudng dén,
nham gitp sinh vién trai nghiém thuc té va 4p dung nhiing kién thirc 1y thuyét da hoc
vao thuc tién.

Phuong cham gido duc “Hoc di d6i véi hanh, 1y thuyét phai két hop véi thyc tién”
ludn 1a kim chi nam trong qua trinh dao tao, dic biét ddi v6i nhitng nganh nghé c6 tinh
g dung cao nhu xay dung. Qua d6, mdi sinh vién c6 co hoi hiéu sau hon vé 1y thuyét
va hinh thanh tu duy linh hoat trong viéc xir 1y cac tinh hudng cong viéc thuc té. Chinh
nhiing trai nghiém thuc tién nay s& gitp sinh vién tich lity kién thirc, k§ ning, va sy tu
tin dé san sang d6i mat voi nhitng thach thire trong tuong lai.

Maic du thoi gian hoc tap 1a 5 ndm 1a mot khoang thoi gian khong qua dai ciing
khong qua ngan nhung ciing du dé chung em hiéu dugc nhiing nét co ban va dic thi cia
cong viéc xdy dung. Qua d6, em cam nhan duoc niém yéu thich va long dam mé vai
nghé nghiép ma minh da lya chon. Pdng thoi, em cling nhin thiy nhimg khé khin va
thach thitc ma minh c6 thé phai d6i mat trong twong lai. Tir d6, em cang c6 dong luc dé
khong nging nd luc, tim toi, hoc hdi, va rén luyén thém nham chuén bj that tot cho hanh
trinh nghé nghiép sau nay.

Cudi cung cho phép em duogc gui 101 cam on chan thanh nhét dén thay gido TS.
Nguyén Cong Luyén da tan tinh hudng din em hoan thanh d6 an tot nghiép nay.



CAM DOAN

T6i — Pham Trung Thanh — cam két d6 4n tt nghiép 1a cong trinh nghién ctru cua
ban than t6i dudi sy hudng dan cua TS. Nguyén Cong Luyén. Cac két qua néu trong d6
an t6t nghiép 1a trung thyc, 1a thanh qué cta riéng t6i, khong sao chép theo bt ky cong

trinh nao khac.

Pa Nang, ngday  thang — ndm 2025
Sinh vién thuc hién

Pham Trung Thanh

i
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Thiét ké két cau Biét thw du lich — Héi An

MO DAU

Trong su nghiép cong nghiép ho4, hién dai hoa cua dat nuéc, nganh xay dung co
ban déng mot vai trd hét stc quan trong. Cing véi sy phat trién manh mé ctia moi linh
vuc khoa hoc va cong nghé, nganh xay dung co ban di va dang c6 nhitng budc tién dang
ké. Bé dap ung duoc cac yéu cAu ngay cang cao ciia xa hoi, ching ta can mot ngudn
nhan lyc tré 1a cac k¥ su xay dung c6 da pham chét va ning lyc, tinh than céng hién dé
tiép budc cac thé hé di trude, xay dung dat nudc ngdy cang vin minh va hién dai hon.

Sau 4,5 nam hoc tap va ren luyén tai truong Pai hoc Bach khoa — Pai hoc Da N'fmg,
d6 an tot nghiép nay 1a mot dau an quan trong danh dau viéc mot sinh vién da hoan thanh
nhiém vy ciia minh trén ghé giang duong dai hoc. Trong pham vi dd an tét nghiép cua
minh, em da c6 gang dé trinh bay toan bd phan viéc thiét ké cong trinh Biét thy du lich
— Hoi An. Noi dung cua d6 4n gom 2 phan:

- Phan I: Phan xay dung
- Phan II: Phan tin hoc

Tuy chi 1a mot dé tai gia dinh va & trong mot linh vuc chuyén mon 1a thiét ké nhung
trong qué trinh 1am d6 an da giup em hé thong dugc cac kién thire da hoc, tiép thu thém
dugce mot so kién thirc méi, va quan trong hon 1a tich luy duoc chut it kinh nghiém giup
cho cong viéc sau nay cho di c6 hoat dong chi yéu trong cong tac thiét ké. Em xin chan
thanh cam on cac thﬁy, c6 truong Pai hoc Bach khoa — Pai hoc Pa Nang da tan tinh
giang day, truyén dat nhiing kién thirc quy gia ciia minh cho em ciing nhoj cic ban sinh
vién khac trong sudt nhitng nim hoc qua. Pic biét, d6 an tt nghiép nay ciing khong thé
hoan thanh néu khéng c6 su tan tinh hudng dan cua thay TS. Nguyén Cong Luyén.
Thong qua d6 an t6t nghiép, em mong mudn co thé hé thdng hoa lai toan bo kién thirc
d3 hoc ciling nhu hoc hoi thém cac 1y thuyét tinh toan két cdu dang dugc ing dung cho
céc cong trinh nha cao tang ciia nude ta hién nay. Do kha ning va thoi gian han ché, d6
an tot nghiép nay khong thé tranh khoi nhiing sai sét. Em rat mong nhan dugc su chi
day va gop ¥ cla cac thay co ciing nhu cia cac ban sinh vién khac dé c6 thé thiét ké

dugc céc cong trinh hoan thién hon sau nay.

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 1
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Phan I: XAY DUNG
Chuwong 1: KIEN TRUC

1.1. Su cén thiét phai dau tu

Xay biét thy du lich & Hoi An 12 mét y tudng cuc ky tiém ning — khong chi vi day

1a diém dén nodi tiéng ma con boi nhiéu yéu t6 chién luge. Dudi dy 1a nhimg 1y do
thuyét phuc dé dau tu biét thy du lich tai Hoi An:

Ho6i An — Piém dén du lich quc té

La di san van hoa thé gi61 dugc UNESCO cong nhan, thu hat hang triéu lugt du
khach mdi nim (ca trong va ngoai nudc).

Gan Pa Ning — mot trung tdm du lich 16n v6i san bay qudc té, d& két ndi.

Du khach thuong chon Hoi An dé nghi dudng dai ngay vi khong khi yén binh,
van hoéa dic sic.

Tiém ning khai thac du lich — nghi dudng cao:

Nhu cau thué villa, homestay cao cip, biét thy view dep ngdy cang tang.

Mo hinh biét thu du lich c¢6 ho boi, vudn riéng rat dugc ua chudng, dic biét 1a
nhom khach gia dinh, khach qudc té, hodc khach di tuan tring mat.

Gia thué biét thu theo dém tai Hoi An dao dong tur 2 — 10 tri¢u VND/dém tuy
chét luong — bién lgi nhuan rat hép dan.

Vi tri vang — thién nhién & van hoa giao hoa

C6 thé chon xdy gan phd c¢6 (thu hit khach thich van hoa) hodc gan bién An
Bang, Ctra Dai (phu hop nghi dudng).

Nhiéu quy dat van con, dic biét 1a viing ven gan song hodc bién, thuan tién cho
viéc xay dung biét thu theo phong cach “resort mini”.

Quy hoach va chinh sach phat trién du lich 6n dinh

Chinh quyén dia phuong chu trong phét trién du lich xanh, du lich cong ddng,
dich vu luu trt chat luong cao.

Co sé ha t?mg dang dugc cai thién lién tuc (duong sa, di¢n nudc, két ndi
internet...).

Chat luong séng & gia tri dau tu 1au dai

Ho6i An ¢6 moi truong sdng trong lanh, vin hoa than thién, khong khi dé chiu —
Iy twong dé nghi dudng va cho thué du lich.

Gia dat Hoi An van con “mém” hon Pa Néng — Nha Trang — Pha Quéc, nhung

bién dJ tang gid 6n dinh va bén viing

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 2
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1.2. Vi tri xay dung cong trinh
Biét thu 1898 toa lac tai sb 97 duong Nguyén Trudng To, phudng Son Phong,
thanh phd Hoi An, tinh Quang Nam. Vi tri ndy nim gin trung tim phd c6 Hoi An, thuin
tién cho viéc di chuyén va kham pha céac dia diém du lich ndi tiéng.
bic diém vi tri:
Giao thong thuan loi: Pudong Nguyén Truong Té 13 tuyén duong chinh, dé dang
két ndi voi cac khu vuc khac trong thanh phd.
Gan cac diém tham quan: Tir ddy ban c6 thé dé dang tiép can cac dia danh nhu
chtia Cau, nha c¢6 Tan Ky va cac hoi quan.
Khu vuc yén tinh: Mic di gan trung tdm, nhung khu vic nay khong qua 6n o,
phu hop cho viéc thu gidn va tan huéng khong gian
1.3. Cac diéu kién khi hau ty nhién
Khi hau tu nhién ctia Ho1 An mang dac trung nhiét dé1 gié mua, phan hoa 1o rét
thanh 2 mua chinh, v6i anh huéng dang ké tir vi tri gan bién va séng. Dudi day 1a tong
quan:
e Nhiét do & thoi tiét tong thé
- Nhiét dg trung binh ndm: khoang 25 — 26°C
- Nang nhiéu vao mua kh, nhiét 46 cao nhat khoang 38 — 39°C (vao thang 6 — 7).
- Mua dong khong qué lanh, nhiét do thap nhat khoang 18 — 20°C (vao thang 12 —
1).
e Mua kho va mua mua
- Mua kho:
- Tir thang 2 dén thang 8
- Troi nang dep, it mua — thoi diém 1y twong cho du lich
- Bién An Bang va Cira Pai xanh, song ém
-  Mua mua:
- Tir thang 9 dén thang 1
- €6 thé c¢6 mua to, gio manh, nguy co i lut cuc bd (nhat 13 thang 10-11)
- P6i khi phd co bi ngap nudce, nhung lai 1a trai nghiém doc ddo cho du khach
e P06 am va gio mua
- Do am trung binh nam: 85-90%
- Gi6 mua Pong Bic: vao mua mua, dem theo khong khi lanh va mua
- Gi6 Tay Nam: vao mua khd, kho va nong hon
e Anh huéng tir bién va séng
- Géan bién Dong va nam bén song Thu Bon, nén khi hdu mat mé hon céc khu vuc
noi dia.

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 3
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- Nudc bién diéu hoa nhiét do, tao cam giac dé chiu quanh nam, dac biét buoi chiéu
cO gid mat tur bién.

1.4. Qui mo va dic diém cong trinh
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Hinh 1.1 Mat bﬁng Vi tri
- Dién tich khu dét: 325.5 m?

Dién tich xin phép x4y dung: 162.5 m>.
- Mat do xay dung: 49.94 %.

S ting cao: 2 ting + 1 ting hdm + 1ting ling + 1 tAng 4p mai.
- Chiéu cao tbi da: 15,8 m.

Cong trinh gdm 5 ting cao 15.8m ké tir cote +0.000, va ting ham & cote -1.400m

- Tang ham: Pugc dung 1am khong gian dit phong ki thut va him dé xe
- Tang 1: Cao 3m6 day 1a khong gian cta sanh c6 b tri quan café va 1 hd boi ¢
sau sau

Tang 2 3: Cao 3m3 day la khong gian bd tri hé théng phong ngt

Tang ap mai: Cao 2m6 day 1a khong gian bd tri hé thong phong ngu
1.5. Giai phap thiét ké

1.5.1. Thiét ké tong mdt bing

Can ctr vao dic diém mit bang khu dit, yéu cau cong trinh thudc tiéu chuin quy
pham nha nudc, phuong hudng quy hoach, thiét ké tong mit bang cong trinh phai cin
clr vao cong ning st dung cua ting loai cong trinh, day chuyén cong nghé dé c6 phan
khu chirc ning rd rang dong thoi phi hop véi quy hoach d6 thi duoc duyét, phai dam
bao tinh khoa hoc va thim my. Bé cuc va khoang cach kién trac dam bao cac yéu cau
vé phong chong chay, chiéu sang, thong gi6, chong 6n, khoang cach ly vé sinh.

Do khu dat nam trong trung tdm thanh phd nén dién tich khu dat khong dugc 16n

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén
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1am nén phai bd tri hé théng bai dd xe dudi ting ham dap Gtng nhu ciu dén
tiép,dau xe cho khach va ngudi 1am viée trong khéach san.

Giai quyét tbt mdi quan hé giita viéc xdy dung trudc mét va phat trién trong twong
lai. B4 tri kién triic phai dam bao thong gié tu nhién tdt, chdng lai cac buc xa mit
tro, tiét kiém dién tich dat xay dung, cac khdi cong trinh b tri mach lac, o rang,
tiét kiém nguyén vat liéu xay dung.

Toan bd mit trude cong trinh dé thoang, khach c6 thé tiép can d& dang véi cong
trinh.

Giao thong ndi1 b bén trong cong trinh thong v4i cac duong giao thong cong
cong, dam bao luu thong bén ngoai cong trinh. Puong giao thong tir bén ngoai

vao cong trinh gdm mot dudng vao thang ting ham, mot dudng vao ngay tang 1.

1.5.2. Thiét ké mdt bing cdc tang

Tang ham: Pugc dung 1am khong gian dat phong ki thudt va ham dé
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sau sau
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Sinh vién thyc hién: Pham Trung Thanh

Hinh 1.3 Mit bang tang 1
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- Tang 2 3: Cao 3m3 day la khong gian bd tri hé théng phong ngt
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n

- Tang 4p mai: Cao 2m6 day 1a khong gian bd tri hé thong phong ngu
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Hinh 1.6 Mit bang tang 4p mai
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Chuong 2: TINH TOAN SAN TANG PIEN HINH

2.1. So do phan chia 6 san
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Hinh 2.1 So d6 phén chia 6 san tang 3

2.2. Quan niém tinh toan

- Can cur vao tai trong va cong nang su dung , kha nang chiu lyc va bién dang , kinh

té va thi cong , kha ndng chong chay va cach am ... Dya vao d6 minh c6 thé chon

lwa duoc phuong an két ciu san phu hop.

- San bé tong cbt thép toan khdi: Phuong 4n nay c6 kha nang chiu luc cao, pht hop

v6i cong trinh c6 tai trong 1on va yéu cau chong chay tot

% Ly thuyét vé 2 loai san:

Sinh vién thyc hién: Pham Trung Thanh

Phuong phap tinh toan truc tiép: s dung 1y thuyét vé tinh toan san theo so do
dan hoi va so @ déo dé ap dung cho cac 6 san don.

Phuong phap tinh toan bang cach sir dung phan mém phan tir hitu han: phan mém
phén tor hiru han dugc st dung dé xac dinh noi luc cho toan b san.

Viéc x4c dinh 6 san 1am viéc mot phuong hay hai phuong phu thudc vao ti s i—i

CT Phan loai san 1 phuong:

L
a=-2>2
Ln
CT Phan loai san 2 phuong :
L
a=-<2
Ln
San 1 phuong :

+ Pic diém: San 1am viéc 1 phuong 14 san:

Huéng dan: TS. Nguyén Cong Luyén 8
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Chi nam trén 2 dam, 2 canh con lai tréng: phuong chiu luc chinh trong trudng
hop nay 1a phuong truyén giita 2 dam. Ngoai ra, c¢6 trudong hop san chi duoc do
& 1 canh (b6i dam hay véach) — dang console.

Hodc ndm trén 4 dam nhung canh dai san (L2) 16n hon 2 1an so v6i canh ngén
san (L1). Phuong chiu lyc chinh 13 phuwong truyén luc giita 2 dam theo phuong
canh ngén nghia 13 truyén vé 2 canh dai.

+ Phuong phap tinh todn:

Viéc tinh toan ban san 1 phuong dugc thuc hi¢én nhu ddi véi 1 dAm (co chiéu rong
1m) theo phuong chiu lyc chinh, nghia 14 cat 1 dai san c6 bé rong 1m theo phuwong
chiu lyc chinh, b = 1m.

q Rl
L1 31 3 e
1 T * L ,
JA + qb Qb
= ) 2
ali al!
8 2%

Hinh 2.2 Ban san 1 phuong (ban loai dam) theo so d6 dan hoi
Phuong phép tinh c6 thé tinh tay nhu co két ciu hodc dung ban tra, hoic sir
dung cac phan mém phan tich két cau.
Déi véi phuong con lai (vudng goc véi phuong chinh), cbt thép doc duoc dit it
nhit bang 20% ctia c6t doc theo phuong chinh.
San 2 phuong :
+ Pic diém: Khi ban san ¢6 lién két ca bon canh, tai trong tac dung 1én ban truyén
dén cac lién két theo ca hai phudng. Ban chiu uén hai phuong duoc goi 1a ban hai
phuong hodc 14 ban ké bén canh.
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Hinh 2.3 O san 2 phuong (Ban ké)
+ Phuong phap tinh toan:

Ban san lam viéc theo 2 phuong dugc tinh toan theo 1y thuyét tim vo, véi ban

Sinh vién thyc hi¢n: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 9
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san 2 phuong ta can xac dinh ndi luc theo 2 phuong dé tinh thép theo 2 phuwong.

Tuy thude vao dicu ki€n bién ma két qua ndi luc s€ khac nhau.
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Hinh 2.4 Cac loai so d6 dan hoi ctia san 2 phuong (Ban ké)

+ | .

T Lt

D O A

Hinh 2.5 So d0 tinh to4n cta 6 san 2 phuong
2.3. Phan chia loai 6 ban

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén

10



Thiét ké két cau Biét thw du lich — Héi An

Béang 2.1 Phan chia loai 6 ban san

Tén & Kich thudc (m) Ti s Loai ban
san 2 1 l_2
11
1 5.442 1.300 4.186 Ban dam
2 6.800 4.000 1.700 Ban ké
3 6.800 4.000 1.700 Ban ké
4 6.800 4.000 1.700 Ban ké
5 6.800 4.000 1.700 Ban ké
6 6.800 4.000 1.700 Ban ké
7 4.000 2.200 1.818 Ban ké
8 2.800 1.000 2.800 Ban diam
9 2.800 1.000 2.800 Ban dim
10 2.800 1.000 2.800 Ban diam
11 2.800 1.000 2.800 Ban diam

2.4. Cac s6 liéu tinh toan ciia vt liéu
Bang 2.2 Thong sb vt liéu bé tong theo TCVN 5574:2018

STT Cép do bén Két cau sir dung

Bé tong cap do bén B25: Ry, = 14,5
1 | MPa; Ry = 1,05 MPa; E, = 30 . 10° | Két cdu chinh: Mong, cdt, dam, san

Mpa
Bé tong cap do bén B20: Ry = 11,5 | , . .
2 Két cau phu: cau thang
MPa; Ryt = 0,9 MPa; E, =27 . 10° MPa
3 | Viraxi mang cat B5C Vira xi mang xay, to trat tuong nha

2.5. Chon chiéu day ciia ban san
Chiéu day ctia ban dugc chon theo cong thuc:
h, = =1 (1)
- Khil/l; <2 — Ban ké 4 canh, 12/11 > 2 — Ban loai dam.
+ Ban loai dAm: m = 30 + 35.
+ Ban ké 4 canh: m =40 + 45.
+ Ban console: m =10 + 18.
- D=0,8+ 1,4 phu thudc tai trong, tai trong 16n thi léy D 16n.
- 1 =11: kich thuéc canh ngén (canh theo phuong chiu luc) ; 12: kich thudc canh

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 11
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dai.

bicéu kién cau tao: hb > hmin = 6 cm do6i vdi san nha dan dung.

Dé thuan tién thi cong thi hb nén chon 1a boi sb ctia 10 mm.

Chiéu day cua cac 6 san nhu sau:
Bang 2.3 Thong sb vt liéu cdt thép san theo TCVN 5574:2023

STT Cap do bén Két cdu sir dung
Thép CB240T (@ < 10 ): Rs=Rsc =210 Mpa .
1 Cot thép c6 @ < 10 mm
Rsw= 170 Mpa ; Es = 2.10° Mpa
) Thép CB300V (@ > 10 ): Ry=Rs =260 Mpa | C6t thép doc két cau cic
Rew=210 Mpa ; Es=2.10°Mpa loai ¢c6 @ = 10 mm
Bang 2.4 So bo chiéu day 6 san
, Chiéu | Chiéu
. | Loai Chon
Tén 6 | Kich thuéc (m) | Tiso . day so | day so
. ban m2 . ) hy (m)
san bo (m) | bo (m)
12 11 ho1 hea
Ban
1 5442 | 1.300 | 4.186 N 35.000 0.043 | 0.037 | 0.100
dam
Ban
2 6.800 | 4.000 | 1.700 & 45.000 0.100 | 0.089 | 0.100
e
Ban
3 6.800 | 4.000 | 1.700 & 45.000 0.100 | 0.089 | 0.100
e
Ban
4 6.800 | 4.000 | 1.700 & 45.000 0.100 | 0.089 | 0.100
e
Ban
5 6.800 | 4.000 | 1.700 & 45.000 0.100 | 0.089 | 0.100
e
Ban
6 6.800 | 4.000 | 1.700 & 45.000 0.100 | 0.089 | 0.100
e
Ban
7 4.000 | 2.200 | 1.818 & 45.000 0.055 | 0.049 | 0.100
e
Ban
8 2.800 | 1.000 | 2.800 N 35.000 0.033 | 0.029 | 0.070
dam
Ban
9 2.800 | 1.000 | 2.800 N 35.000 0.033 | 0.029 | 0.070
dam
Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 12
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B
10 2.800 1.000 | 2.800 Aan 35.000 0.033 0.029 0.070
dam
Ban
11 2.800 1.000 | 2.800 & 35.000 0.033 0.029 0.070
am

Do cé nhi€u 6 ban co kich thudc va tai trong khac nhau dan dén c6 chiéu day ban

san khac nhau, nhung dé thuén tién cho thi céng ciing nhu tinh toan ta thong nhét

chon mot chiéu day ban san 0.1 m va san ban céng 14 0.07 mm

2.6. Tai trong cua san

% Tinh toan tai trong cac l6p thwong xuyén

Trong luong cac 16p ciu tao san duge tinh theo cong thirc:

8bt = Zi1 Y- Yi- 8; (kN/m?)
Trong do:

v; (kN/m3): Trong luong riéng cua vt liéu thir i.

4

Vs - HE s tin cdy cua tai trong 1ay theo TCVN 2737:2023.
8; : Bé day 16p th i.

Bang 2.5 Trong lugng cac 16p ciu tao san phong, hanh lang, kho

a Trong Tai trong Tai trong
Chiéu ] , .
o . . lugng | ti€u chuan | HE s6 d0 | tinh toan
STT | Cac 16p cau tao san | day o N L
riéng y g'c tin cay gr gl
(mm) 3 2 2
(kKN/m”) | (kN/m®) (kN/m?)
1 Gach Granite 20 20 0.40 1.1 0.44
2 Vira XM lat 15 18 0.27 1.3 0.351
3 Ban BTCT 100 25 2.50 1.1 2.75
4 Vira trat 15 18 0.27 1.3 0.351
Tong tai trong 3.44 3.892
Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 13



Thiét ké két cau Biét thw du lich — Héi An

L&p gach Granit day 20mm

Lép vira XM trat 15mm
Ban BTCT day 100 mm

L&p vira trat day 15 mm

a

Hinh 2.6 CAu tao san phong, hanh lang, kho

Bang 2.6 Trong lugng cac 16p ciu tao san ban cong

i Trong Tai trong Tai trong
Chiéu ) . . .
Lo . . luong | tiéu chuan | HE s6 d¢ | tinh toan
STT | Céc l6p cau tao san | day o N o
riéng y g'° tin cay gr gl
(mm) 3 2 2
(kN/m”) (kKN/m*) (kKN/m*)
1 Gach Granite 20 20 0.40 1.1 0.44
2 Vira XM lat 15 18 0.27 1.3 0.351
3 Ban BTCT 70 25 1.75 1.1 1.925
4 Vira trat 15 18 0.27 1.3 0.351
Tong tai trong 2.69 3.067
Sinh vién thuc hién: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 14
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L&p gach Granit day 20mm

L&p vira XM trat 15mm
Ban BTCT day 70 mm

Lép vira trat day 15 mm

Hinh 2.7 C4u tao san ban cong
- Tai trong twomg ngan va bao che tac dung Ién san
+ Tai trong do twdong ngan va ctra kinh khung nhom & cac 6 san dugc xem phan b déu
trén san. Cac tuong ngan 13 twong day &, xay bang gach rdng ¢ y,= 15 kN/ m?
+ Cong thirc qui doi tai trong tudng trén 6 san vé tai trong phan bd déu trén san:
Bpt = Ve X Ve X 8t + 2 Xy X ¥y X 8y

Trong do:

S = H X B — S, (m?) — Dién tich bao quanh tuong.
+ S, (m?) — Dién tich cua.

+ S¢ = heq X beg + heg X beg (m?).

+ Ve Yee — La hé s do tin ciy cua tudng va cira.

+ &, = 0,1(m) — Chiéu day ctia mang tuong.

+ &, = 0,02(m) — Chiéu day cua vira.

+ v¢ = 15(kN/m3) — Trong lugng riéng ctia tuong.
+ gkf = 0,15(kN/m?) — Trong luong riéng cua cua.
+ vy = 18(kN/m?) — Trong lugng riéng cta vira.

Tai trong don vi tuong

g = Z(th- O Ve + 2. ¥y Oy- Vy)

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 15
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Béang 2.7 Tai trong tuong tac dung lén san

Dién
tich 6
o Kich thuéc . 5 Yi 5 te
\ R san S S
Tﬁl’lg (jng O san 5 san Yt t (kN /m3) Ytv \% Yv 8t t Yfc Ick Ic c Ipt
Nang dang
xét
L1 L2 S m | (kN/m3) | (kN/m2) | m2 (kN/m2) | (kN/m2) | m2 | (kN/m2)
Pho
or71g S2 4.00 | 6.80 | 27.20 | 1.10 | 0.10 15.00 1.30 | 0.02 18.00 2.35 14.03 | 1.20 0.15 0.18 2.97 1.23
ngu
Phong
ngu,
hfgh S3,4,5,6 | 4.00 | 6.80 | 27.20 | 1.10 | 0.10 15.00 1.30 | 0.02 18.00 2.35 12.71 | 1.20 0.15 0.18 2.31 1.11
an
3.00
lang
Lan can S1 1.30 | 544 | 7.07 | 1.10 | 0.20 15.00 1.30 | 0.02 18.00 4.00 1.44 | 1.20 0.15 0.18 0.00 0.81
Hanh
I S7 2.20 | 4.00 | 8.80 | 1.10 | 0.10 15.00 1.30 | 0.02 18.00 2.35 6.93 | 1.20 0.15 0.18 0.00 1.85
ang
Lancan | S8,9,10,11 | 2.20 | 4.00 | 8.80 | 1.10 | 0.25 15.00 1.30 | 0.02 18.00 4.83 3.72 | 1.20 0.15 0.18 0.00 2.04
Sinh vién thuc hién: Pham Trung Thanh Hué6ng dan: TS. Nguyén Cong Luyén 16
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¢ Tai trong tam thoi cia san

- Xem cac 6 ban san nhu cac 6 ban don, khong xét dén anh hudng cua cac 6 ban
lan can.

- So d6 dan hdi duoc lua chon dé thiét ké 6 san nay. Nhip tinh todn ctia 6 san duogc

tinh tr mép trong dam dén mép trong dam (khoang thong thay).

Hoat tai 6 san:

Bang 2.8 Hoat tai san tang 3

Tai Tai
) trong H¢ sb trong
Tén 0 . .
. Loai phong tiéu do tinh
> chudn |tincdy | toan
(kKN/m2) (kN/m2)
Ban cong 2 1.3 2.6
2 Phong ngu, v¢ sinh 1.5 1.3 1.95
3 Phong ngu, vé sinh,hanh 3
lang 1.3 3.9
4 Phong ngu, vé sinh,hanh 3
lang 1.3 3.9
s Phong ngu, vé sinh,hanh 3
lang 1.3 3.9
6 Phong ngu, v¢ sinh, hanh 3
lang 1.3 3.9
7 Hanh lang 3 1.3 3.9
Ban cong 2 1.3 2.6
Ban cong 2 1.3 2.6
10 Ban cong 2 1.3 2.6
11 Ban cong 2 1.3 2.6

% Tong tai trong tinh toan tac dung Ién 6 san

Béng 2.9 Tong tai trong tinh toan tac dung 1én 6 san

" . Téng tai trong tinh
A A gs Hoat ta1
Tang Cong Nang O san toan
Ept (KN/m2)
(KN/m2) | (kN/m2) | (kN/m2)

Sinh vién thyc hi¢n: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 17
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Phong ngu S2 1.23 3.89 1.95 7.07
Phong ngu, hanh
glarglg S3,4,5,6 1.11 3-89 3.9 8.91
300 Lan can S1 0.81 3.89 2.6 7.31
Hanh lang S7 1.85 3.89 3.9 9.64
Lan can S8,9,10,11 2.04 3.067 2.6 7.71

2.7. Tinh toan ndi lwc va cdt thép cho cdc 6 san

% Xac dinh ni lwc 1én cac 6 san

- Ban ké 4 canh
Pé xac dinh noi lyc, tir ti sd L2/L1 va loai lién két ta tra bang tim duogc cac hé sb a;, 5;
(Phu luc 17- Két cau bé tong cbt thép). Sau do tinh toan ndi lyc trong bang theo cac

cong thirc nhu sau:

M'
11 o
M2
—N
N
LI My

Hinh 2.8 Phuong x4c dinh momen
+ Moment nhip: M1 = a; X q X L1 X L2
M2 =q; X qx L1 XL2
+ Moment gdi: MI = B; x q X L1 x L2
MII = 3; X g X L1 X L2
- Trong do:
+ q - Tong tai trong tac dung 1én 6 san.
+ L1,L2 - Kich thudc canh ngén va canh dai cua 0 san.
+ oy, 0Ly, By, B2: Céc hé s6 trang (Phu luc 17 - Két cau bé tong ¢t thép - Phan ciu kién
co ban).
- Ban loai dam
- Cat 1 dai ban rong 1m theo phuong canh ngan va xem nhu 1 dam.

— Tai trong phan b6 déu tic dunglén ddm:q = (g + p) X 1m

Sinh vién thyc hi¢n: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 18
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- Tuy theo lién két ban canh ma c6 so do tinh toan d61 véi dam nhu sau:

eees R e

N ;
e — R

Hinh 2.9 So do tinh toan d6i voi dim

SOOI
— || R V)

.—-zzzZICE[I:III[] Q
- £ .= |

Hinh 2.10 So db tinh ban loai dam 1 dau tu do 1 dau ngam
% Tinh toan thép san 6 $8,9,10,11 cho truong hop 1 dau ngam 1 dau tu do

Tinh toan thép doc chiu momen tai géi

C6t thép loai CB300-V ¢6 cuong d6 chiu kéo Ry =260 (MPa ).

Canh nga"m Im canh dai 2,8m

Chiéu day san = 70mm

Chona =15 (mm).

- ho=hs —a=70-15=55mm.

Nhip tinh toan L = Im

Tinh tai g = 5.107 kN/m?

Hoat tai p= 2,6 kN/m?

Tai trong tac dung q = (g +p) = 5.07 + 2,6 = 7,707 kN/m?

+ Cac cong thirc tinh toan:

_gqxL? _ 7,707x1?

M =2 — 3,854 kKN/m
— M . — — — —M .
Am TR pnz’ §=05x (I+y1—2a,) A ho&Rs,
B = 2100 % § ey = 22 .100%
-0 S
+ Tinh toan:

3,854%10°

Om™= 14,5.1000.552 =0,0415; &= 0,5% (1+ \/1 —2x0,0415) =0,9788,

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén
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_ 3,854x10°
S 55.0,9788.260

- Agchon = ©10a150 ( Ag = 523,3 mm?)

Theo so d6 ta nhan thay momen tai goi 1a 16n nhat vi 1a 6 san ban cong console dé an

= 189,297(mm?) ; ptt = 22227 100 % = 0,237%
1000. 55

toan ta b tri 16p thép trén tai nhip ciing 1a
Aschon = ©10a150 (A = 523,3 mm?)
L&p thép dudi trong trudng hop nay bb tri theo thép cau tao chon $6a200
% Tinh toan thép san 6 s1 cho trudng hop 1 diu ngam 1 dau tir do
- Tinh toan thép doc chiu momen tai géi
- Vat liéu : Bé tong cép dd bén B25 ¢6 cuong do chiu nén tinh toan ; Rp =14,5
Mpa.
- Cbt thép loai CB300-V c6 cuong d6 chiu kéo Ry =260( MPa ).
- Canh ngén 1,3m canh dai 5,44m
- Chiéu day san = 70mm
- Chona=15 (mm).
- ho=hs —a=70-15=55mm.
- Nhip tinh toan L = 1,3m
- Tinh tai g = 5,12 kN/m?
- Hoat tai p= 2,6 kN/m?
- Tai trong tac dung q = (g + p) = 5,12 + 2,6 = 7,720 kN/m?
+ Cac cong thirc tinh toan:
qxL2 _ 7,720%1?

M=% = 6,523 kN/m
— M . — ’ — — M .
dm = Rp.b.h3 ’ ST05x (I*y1=2am) A ho§Rs. ’
e = % Hmax = 5 2100%
+ Tinh toan:
_ 6,523x10% e — — .
o= m =0,0703 ; i— 0,5%x (1+ \/1 2x0,0703 ) 0,9635;
6
= o230 395499 (mm?) ; utt = 2242 100 % = 0,407%
55.0,9598.260 1000. 55

- Aschon = ©10a150 (A = 523,3 mm?)
Theo so d6 ta nhan thdy momen tai gdi 14 16n nhat vi 13 6 san ban cong console dé an
toan ta bd tri 16p thép trén tai nhip ciing 1a
Aschon = ©10a150 (Ag = 523,3 mm?)
L6p thép dudi trong trudng hop nay bb tri theo thép cau tao chon $6a200

Sinh vién thyc hi¢n: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 20
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Bang 2.10 Tinh toan thép san 2 phuong

Kich Bé . .
. Lz ) Tinh tai | Hoat tai ) A . | So
thuéc | Tysd | rong ho ) Momen A . Keét \
STT g" p" Hé so Om ¢ Thép chon | chon | u% ) do
LixL, | (L/L)) | b | (mm) M (kNm) (mm?) ludn |
(KN/m?) | (kN/m?) (mm?) tinh
(m) (mm)
0.049 oo1 | 0.020 | M= | 4.610 | 0.050 | 0.9745 | 227.4 | @10 | al50 | 523.3 | 0.284 | Dat
a .
A ! s | 0.007 | Mo= | 1.592 | 0.017 | 0.9913 | 772 | @10 |al50 | 523.3 | 0.097 | Dat
02 [4]6.8]| 1.700 | 1000 80 5.12 1.95 9
0.017 Boir | 0.044 | M= | 8.423 | 0.091 | 0.9523 | 425.2 | @10 | al50 | 523.3 | 0.532 | Pat
o .
N Boz | 0.015 | My= | 2.923 | 0.031 | 0.9840 | 142.8 | @10 | al50 | 523.3 | 0.179 | Dat
0.049 ao1 | 0.020 | M= | 6.369 | 0.069 | 0.9644 | 317.5 | @10 | al50 | 523.3 | 0.397 | Dat
a .
A " ooz | 0.007 | Mo= | 2.201 | 0.024 | 0.9880 | 107.1 | @10 | al50 | 523.3 | 0.134 | Pat
O3 [4]6.8]| 1.700 | 1000 80 5 3.9 9
0.017 Boir | 0.044 | M= | 9.603 | 0.103 | 0.9453 | 488.4 | @¥10 | al50 | 523.3 | 0.611 | Dat
a .
2 Boz | 0.015 | My= | 3.680 | 0.040 | 0.9798 | 180.6 | @10 | al50 | 523.3 | 0.226 | bat
0.049 ao1 | 0.020 | M= | 6.369 | 0.069 | 0.9644 | 317.5 | @10 | al50 | 523.3 | 0.397 | Dat
a .
N " ooz | 0.007 | M= | 2.201 | 0.024 | 0.9880 | 107.1 | @10 | al50 | 523.3 | 0.134 | Dat
O4 | 4|68 1.700 | 1000 80 5 39 9
0.017 Bor | 0.044 | M= | 9.603 | 0.103 | 0.9453 | 488.4 | @10 | al50 | 523.3 | 0.611 | Pat
o .
2 Boz | 0.015 | My= | 3.680 | 0.040 | 0.9798 | 180.6 | @10 | al50 | 523.3 | 0.226 | Pat
0.049 oo1 | 0.020 | M= | 6.369 | 0.069 | 0.9644 | 317.5 | @10 | al50 | 523.3 | 0.397 | Dat
a .
A ! ooz | 0.007 | Ma= | 2.201 | 0.024 | 0.9880 | 107.1 | @10 | al50 | 523.3 | 0.134 | Pat
O5 [4]6.8]| 1.700 | 1000 80 5 3.9 9
0.017 Bor | 0.044 | M= | 9.603 | 0.103 | 0.9453 | 488.4 | @10 | al50 | 523.3 | 0.611 | Pat
o .
N Boz | 0.015 | My= | 3.680 | 0.040 | 0.9798 | 180.6 | @10 | al50 | 523.3 | 0.226 | Pat
0.049 ao1 | 0.020 | M= | 6.369 | 0.069 | 0.9644 | 317.5 | @10 | al50 | 523.3 | 0.397 | Dat
a .
A ! 0o | 0.007 | Mo= | 2.201 | 0.024 | 0.9880 | 107.1 | @10 | al50 | 523.3 | 0.134 | Dat
06 [4]6.8]| 1.700 | 1000 80 5 3.9 9
0.017 Boi | 0.044 | M= | 9.603 | 0.103 | 0.9453 | 488.4 | 10 | al50 | 523.3 | 0.611 | Pat
a .
. Boz | 0.015 | My= | 3.680 | 0.040 | 0.9798 | 180.6 | B¥10 | al50 | 523.3 | 0.226 | Dat
07 |2] 4 1.818 | 600 80 5.74 3.9 o | 0.048 | aor | 0.019 | M= | 2.148 | 0.023 | 0.9883 | 104.5 | @10 | al50 | 523.3 | 0.131 | bat | 9
Sinh vién thuc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 21
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a2 | 0.006 | M= | 0.653 | 0.007 | 0.9965 | 31.5 | ©10 | al50 | 523.3 | 0.039 | Dat
0.015 Bor | 0.042 | M= | 3.577 | 0.039 | 0.9803 | 175.4 | @10 | al50 | 523.3 | 0.219 | Dat

a .
N Boz | 0.013 | My= | 1.099 | 0.012 | 0.9940 | 53.1 | @10 | al50 | 523.3 | 0.066 | Dat

Sinh vién thyc hién: Pham Trung Thanh

Hudng dan: TS. Nguyén Cong Luyén
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Chuwong 3: THIET KE CAU THANG BQ

3.1. C4u tao chung

- Céu thang 1a mot bo phan két cau cong trinh phuc vu chirc nang di lai, thoat hiém, van

chuyén trang thiét bi hang hoa,.. Vi vay cau thang phai dugc bd tri tai cac vi tri thuan

tién nhat, dam bao khong gian dap tng duoc mat do di lai va yéu ciu vé thoat hiém. V&

mat két cau, cau thang phai dap img dugc cac yéu cau vé d bén, d0 6n dinh, kha nang

chdng chay va chéng rung dong.
3.2. Kich thwéc hinh hoc

% Kich thudc hinh hoc cua cau thang bo:

So bo chiéu day ban thang va ban chiéu nghi

Pé an toan chon vé thang 3 13 vé c6 nhip tinh toan 16n nhéat L, = 3.7m

Lo

hy = —0—
S 25+30

— chon hy=120mm

Chiéu cao tang: ht = 3300 (mm)

Bé rong vé thang ban thang 1 : B = 900 (mm)
Bé rong vé thang ban thang 2 : B = 900 (mm)
Bé rong vé thang ban thang 3 : B =900 (mm)
Bé rong BCN 1 = 1100 (mm)

Bé rong BNC 2 = 1100 (mm)

Bé rong bac thang vé 1,2 : Ib = 250 (mm)

Bé rong bac thang vé 3 : Ib = 300 (mm)
Chiéu cao béc thang: hb = 165 (mm)

Goc nghiéng cos a =0.83

Sinh vién thyc hién: Pham Trung Thanh Hudng dén: TS. Nguyén Cong Luyén
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; 900 1900 . 900 ;
11.250 p7.950
“ = %%7 % %r
x S % < S
S S
<l 1 ¢ <l
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Hinh 3.1 Mait bang kién tric cau thang bo tang 3

ﬂb 900 ﬂb 1900 ﬂv 900 ﬂb
N g Ds éé ﬁé Ds % =)
1= . / / / o
<l 7 BT2 / / BT1 / g. 1
g 8 g % % / © 8 o
& 7 ]
(o ? = £ é 8
1Y S ) Bonz BT3 / 2
i _
b f/////////////////{/////////////////////////////////////////% . QL

5BAC X
1100 | 300=1500 | 1100
! 3700 !

©

Hinh 3.2 Mat bang cau kién cau thang b tang 3

3.3. Vit liéu sir dung
Bé tong B20: (Tra theo TCVN 5574:2018)

— Cuong do chiu nén cua bé tong: R, = 11.5 MPa

— Cuong dod chiu kéo cua bé tong: R;,; = 0.95 Mpa

— Modun dan hoi cta bé téng: E, = 27000 Mpa

— Vat lidu ¢t thép CB300V c6 Ry = 260 (Mpa) va &g = 0,623
3.4. Tinh toan ban thang va ban chiéu nghi

- Xem ban thang va ban chiéu nghi 12 ban lién tuc.

Sinh vién thyc hi¢n: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 24
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- Cit mot diy c6 bé rong b = 1 (m) dé tinh.lac nay c6 thé xem ban thang va chiéu nghi

nhu 1 ddm lién tuc,tua 1én cac géi tua 1a cac dAm.So d6 tinh va dang tai trong nhu sau:

+Tai trong tac dung 1én ban thang la q»

+Tai trong tac dung 1én ban chiéu nghi 1a qi
3.4.1. Tdi trong ban thdn
Tinh t4i ban thang nghiéng: gy, = X1vy; §; n; (kN/ m?)

Trong do:

+ y; la trong luong riéng 16p thir 1.

+ §; 1a chiéu day twong duong cua 16p thi i.

+n; 1a hé sd do tin cdy cua 16p thu i.

Trong . ..
: . P , Taiq2 | Taiql
Loai Cac lop Chiéu Day TL 16p Luogng
. \ n
tai cau tao san o1(mm ui do1 (m riéng vi
i (mm) E (m) 2 daN/m | daN/m
(daN/m?)
Hoan thién 30 0.042 2000 1.1 92.4 66.0
Vira 1ot 15 0.021 2000 1.2 50.4 36.0
Tinh
" Gach xay 0.071 1600 1.1 125.0 0.0
ai
Ban BTCT 120 2500 1.1 | 330.0 | 330.0
Vira trat 15 2000 1.2 36.0 36.0
Tong 633.8 | 468.0
3.4.2. Hoat tdi
- Traban 4 TCVN-2737 ta dugc hoat tai st dung va hoat tai cua lan can
Trong Lugng . ..
o _ Tai q2 Taiql
riéng yi n
daN/m daN/m
(daN/m3)
.| St dung( tra ban 4 tcvn 2737
Hoat tai 300 1.2 360 360
2023)
daN/m2 Lan can 30 1.3 39 39
—Tong tai trong tinh tai hoat tai cta q; g,
Tai g2 Tai ql
kN/m kN/m
Téong | SQ=DL+LL=
ng | 2Q 10.33 8.67
tai (kN/m)
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3.4.3. Tinh todn néi lc cdc vé thang bing phan mém etab
«» Hé don vi kN/m
% Str dung phin mém etab 19.1.0
% Tinh vé 1

- Chiéu dai ban chiéu nghi 1(BCN1) : L1= 1100 (mm).

- Chiéu dai ban thang 1(BT1) : L2= 1500 (mm).

© Display Grid Data as Ordinates () Display Grid Data as Spacing
X Grid Data
Grid ID ¥ Ordinate {m) Visible Bubble Loc
| A | 0 Yes End Add
B 1.1 Yes End
Delete
C 26 Yes End
Sort

Hinh 3.3 Khai bao kich thudc
G Yory Deta V

Scicn

Mastwr
Sevder T Qo Sotce Yt Seory Coor
"

Sory B al Bavetor Doy

Mo

Hinh 3.4 Khai bao kich thudc

Hinh 3.5 Khai bao tinh tai

Hinh 3.6 Khai bao hoat tai

Sinh vién thyc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén
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37

Hinh 3.7 Biéu dd momen

=2.42 < 3 chon so d6 tinh 2 ddu khép nhu hinh

hg _ 400
hy 165

% Tinh vé 2
- Chiéu dai ban chiéu nghi 1(BCN1) : L1= 1100 (mm).
- Chiéu dai ban thang 1(BT1) : L2= 1500 (mm).

- Vi

© Display Grid Data as Ordinates () Display Grid Data as Spacing
% Grd Data
Grid 1D X Ordinate {m) Visible Bubble Loc
| A | 0 Yes End Add
B 11 Yes End
Delete
C 28 Yes End
Sort

Hinh 3.8 Khai bao kich thudc

ERE
Master Skoa
Sery el Bavetor Doy Sevder T Gcry Sohce Yot Seory Color
" " "

Hinh 3.9 Khai bao kich thudc

468 {

bae 1 J -

Hinh 3.10 Biéu do chét tai - tinh tai
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399 /

el l .

Hinh 3.11 Biéu d6 chat tai - hoat tai

- -

Hinh 3.12 Biéu d0 momen
hq _ 400
hb 165

< Tinh vé 3:

- Chiéu dai ban chiéu nghi 1(BCN1) : L1= 1100 (mm).
- Chiéu dai ban chiéu nghi 2(BCN2) : L3= 1100 (mm).
- Chiéu dai ban thang 2 (BT2) : L2= 1500 (mm).

- Vi =2.42 < 3 chon so d6 tinh 2 ddu khép nhu hinh

3 ey 0
Bon - - )’::. Sovee 7 Sty Soboe eght Sue Cw
== R —
bare
Hinh 3.13 Khai bao kich thudc
X Grid Data
[ Grd ID X Ordinate (m) Visible Bubble Loc
0 Yes End
B 11 Yes End
o 26 Yes End
D 37 Yes End

Hinh 3.14 Khai bao kich thudce
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v —

Hinh 3.15 Biéu do chit tai-tinh tai

A 7 l
Yo X Sum

Hinh 3.16 Biéu d chat tai-hoat tai

Hinh 3.17 Biéu d6 momen

=2.42 <3 chon so d6 tinh 2 ddu khép nhu hinh

hg _ 400
hy, 165

- Vi

3.4.4. Tinh todn cét thép ciia cdc vé thang
% Tinh vé 1:
Tai vi tri nhip
- Chon 16p bé tong bao vé: a,, = 15 (mm) - h, = 105 (mm)
Ta c6: Vat liéu bé tong B20 c6 Ry, = 11,5 (Mpa) va ag = 0,429
Vit liéu c6t thép CB300V c6 Ry = 260 (Mpa) va & = 0,623
M = Max X 0.7
M =5,02x0,7=3,5
hy=hs-a=120-15=105
M 3,5 x 10°

Rob.hZ 115 x 1000 x 1052 _ 027 < o = 0429

£=05x%(1+./1-2a,)=05x%(1++1-2x0,027)=0,9863
A= M B 3,5 % 10°
ST ExRyxh, 09863 x 260 x 105

Um

= 129,98 (mm?)

Sinh vién thyc hién: Pham Trung Thanh Hudng dén: TS. Nguyén Cong Luyén
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Agx 100 129,98 x 100

M= h, ~ 1000x 105 1%3%

> (bt thép chon dat yéu cau

Chon thép @8 a150 —» Ag, = 335 (mm?)
Tai gbi
M = Mxx 0,4
M =5,02% 0,4=2,008
ho= h-a =120 -15 = 105
M 2,008 x 10°
oy = = = 0,015 < ag = 0,429

Ry.b.hZz ~ 11,5 X 1000 X 1052

£=05x%(1+./1-2ay,)=05Xx (1 +1-2x 0,015) = 0,992
M 2008x 10°
ExRgxh, 0,992 x 260 x 105
As x 100 73,36 x 100
bxh, 1000 x 105

Ag = = 73,36 (mm?)

= 0,06%

ut =

- C6t thép chon dat yéu cau
Chon thép @8 a150 - Ag. = 335 (mm?)
% Tinh vé 2:
Tai vi tri nhip
- Chon 16p bé tong bao vé: ap, = 15 (mm) - h, = 105 (mm)
Ta c6: Vat liéu bé tong B20 c¢6 Ry, = 11,5 (Mpa) va ag = 0,429
Vit liéu cot thép CB300V ¢6 Ry = 260 (Mpa) va &g = 0,623
M = Myx hé sb phan phdi momen & nhip
M =5,4%0,7=3,78
hy=hg-a=120-15=105
M 3,78 x 10°

%m = R b.hZ2 11,5 x 1000 x 1052 R

g = 05><(1+M)—05><(1+\/1—2><0029)—0985
A 3,78 x 10°
5T Ex RS X h, 0,985 x 260 x 105
Asx 100  140,4 x 100 _
M= X h, ~ 1000x 105
- C6t thép chon dat yéu cau
Chon thép 8 a150 — Ag. = 335 (mm?)
Tai gbi

= 140,4 (mm?)

0,13%

Sinh vién thyc hién: Pham Trung Thanh Hudng dén: TS. Nguyén Cong Luyén
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M = Mx hé s6 phan phdi momen & gdi
M =7,8%0,4=3,1
hy=hgs-a=120-15=105
M 3,12 x 10°

- - = 0,02 < ag = 0,429
%m = Rob.hZ 11,5 x 1000 x 1052 IR

£= 05><(1+M)—05x(1+m)—002
3,12 x 10°
€ x RS xh, 0,02 x 260 x 105
Agx 100 117 x100
M= X h, ~ 1000 x 105
- C6t thép chon dat yéu cau
Chon thép 38 a150 — Ag. = 335 (mm?)
« Tinh vé 3:
Tai vi tri nhip
- Chon 16p bé tong bao vé: a,, = 15 (mm) — hy = 105 (mm)
Ta c6: Vit liéu bé tong B20 c6 Ry, = 11,5 (Mpa) va ag = 0,429
Vit liéu cét thép CB300V 6 R, = 260 (Mpa) va &g = 0,623
M = Myx hé sb phan phdi momen & nhip
M = 11,22% 0,7=7.85
hy=hg-a=120-15 =105
M 7,85 x 10°

- = = 0,0619 < ag = 0,429
%m = R.b.hZ T15x 1000 x 1052 =5

£=05x(1+1-2a,)=05x(1++/1-2x0,0619) =0,9677
M 7,85 x 10°

s = TXR.xh. _ 09677 x 260 x 105

As X 100 _ 296,89 x 100

Ag = = 117 (mm?)

=0,2%

= 296,89 (mm?)

M= X h, ~ 1000x105 8%

- C6t thép chon dat yéu cau

Chon thép #8 a150 - Ag. = 335 (mm?)

Tai gbi
M = M 0,4
M =11,22%x0,4=4,48

hy= hg-a = 120 -15 = 105
M 4,48 x 10°
Ay = = = 0,0353 < ag = 0,429

Rp.b.hZ2 ~ 11,5 x 1000 X 1052

Sinh vién thyc hién: Pham Trung Thanh Hudng dén: TS. Nguyén Cong Luyén
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£=0,5x (1+1—20) =05 x (1+/1—2x0,0353) = 09822
M 448x 10°

~ ExRgxh, 09822 x 260 x 105
. Asx 100 _ 167 x 100
W= oxh, ~ 1000 x 105

Ag = 167 (mm?)

=0,15%

> C6t thép chon dat yéu cau
Chon thép #8 a150 - Ag. = 355 (mm?)

Sinh vién thyc hién: Pham Trung Thanh Hudng dén: TS. Nguyén Cong Luyén
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Chuong 4: TINH TOAN VA THIET KE KHUNG TRUC 4

4.1. So d0 khung truc 4
Heé khung b tri theo phwong ngang nha, khung 1a két cdu chinh chiu tai trong dimg va

ngang cua cong trinh. Xem c0t ngam tai vi tri mong.

Hinh 4.1 Mo hinh etabs
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maitren

maiduoi

apmai

Tang 3

Tang 2

Tang 1

ham

(a] 2 ¢ fa

Hinh 4.2 So d6 khung truc 4

4.2. Xac dinh so b kich thwéc cac cAu kién
Kich thude ciu kién duge chon theo kinh nghi¢m thiét ké “Két cdu bé tong cdt
thép — Phan ciu kién co ban” (truong Dai Hoc X4y Dyung) va dam béo theo tiéu
chuan thiét ké cdu kién BTCT TCVN 5574:2018. Trong d6 kich thudc ctia cAu
kién phai dam bao cac yéu ciu sau:

- Pam bao kha ning chiu lyc (diéu kién bén)

- Pam bao diéu kién sir dung binh thudng (diéu kién vé bién dang)

- Pam bao tinh kinh té trong thiét ké, ciing nhu cac diéu kién thi cong

thuan lgi (ham luong cot thép, tan dung tdi da kha nang lam viéc két cAu
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4.3. Xac dinh so bd kich thwéc tiét dién dim
Kich thude ddm duogc xac dinh so bd theo cong thuec:

- Chiéu cao dam chinh

h —(1- 1>L
de ™ \g " 12

- Chiéu cao dam phy
1 1
= (77 % 30)
- Bérong dam
(0,3+0,5h
V6i L 14 chiéu dai nhip tinh toan
Bang 4.1 So bo kich thudc tiét dién dam Tang 1

So bo kich thude tiét dién dam Tang 1

Tén N Chiéu dai nhip chinh | b | h

dam Loai dam m mm | mm
D1 | Dam chinh 6550 250 | 600
D2 | Dam chinh 4950 200 | 450
D3 Dam phu 4000 200 | 300
D4 | Dam chinh 1700 200 | 400
D5 | Dam chinh 1700 200 | 400
D6 | Dam chinh 4000 250 | 450
D7 | Dam chinh 4000 250 | 450

Bang 4.2 So bo kich thude tiét dién dam Tang 2, 3

So b kich thude tiét dién dam Tang 2,3
Tén N Chiéu dai nhip chinh | b | h
dam Loai dam m mm | mm
DBl | Dam phu 6142 200 | 400
D1 | Dam chinh 6550 250 | 600
DIA | Dam chinh 6550 250 | 600
D2 | Dam chinh 4950 200 | 600
D3 Dam phu 3675 200 | 300
D4 | Dam chinh 1700 200 | 400
D5 | Dam chinh 1700 200 | 400
D6 | Dam chinh 4000 250 | 400
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DB2 | Dam phu 3550 200 | 300
D7 | Dam chinh 4000 250 | 400

Bang 4.3 So bo kich thude tiét dién dam tang 4p mai

So b kich thuéce tiét dién dam Tang ap mai
Tén N Chiéu dai nhip chinh | b | h
dam Loai dam m mm | mm
DB1 | Dam phy 6000 200 | 400
D1 | Dam chinh 6550 250 | 600
DIA | Dam chinh 6550 250 | 600
D2 | Dam chinh 4950 200 | 600
D3 Dam phu 3675 200 | 300
D4 | Dam chinh 1700 200 | 400
D5 | Dam chinh 1700 200 | 400
D6 | Dam chinh 3850 250 | 400
DB2 | Dam phu 3550 200 | 300
D7 | Dam chinh 4000 250 | 400

Bang 4.4 So bo kich thudc tiét dién dam ting mai cote +13.850

So bo kich thude tiét dién dam Tang maéi cote +13.850

Tén N Chiéu dai nhip chinh | b | h

dim Loai dam m mm | mm
D1 | Dam chinh 6550 250 | 350
D2 | Dam chinh 4950 250 | 350
D3 | Dam chinh 4000 250 | 350
D4 | Dam chinh 4000 250 | 350
D5 | Dam chinh 4000 250 | 350

Bang 4.5 So bo kich thudc tiét dién dam ting mai cote +15.650

So bo kich thude tiét dién ddm Tang mai cote +15.650
Tén o chiéu dai nhipchinh | b | h
. loai dam
dam m mm | mm
Dam
DI 6550 250 | 350
chinh
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Dam

D2 4000 250 | 350
chinh
Dim

D3 4000 250 | 350
chinh
Dam

D4 4000 250 | 350
chinh

4.4. Xac dinh so bd kich thwéc tiét dién cot

Dién tich cot dugc xac dinh theo cong thuc:

Trong do:

- A: Dién tich tiét dién ngang cta cot.

- Rp: Cudng dd tinh toan vé nén cua bé tong.( chon b25:14.5 Mpa)

- k:Lahé sb xét dén anh huong khiac nhu momen udn, ham luong thép, do
manh (léy k= 1,3 vdi cot bién, k = 1,2 véi cdt trong nha, k = 1,5 voi cot
gbéc nha).

- N: Luc nén trong cot, tinh gan dung.

- N=S.n.Q

- S:Ladién tich mat san truyén tai trong 1én cot (m?)

- Q:La tai trong twong duong tinh trén 1 m? san, 1dy q = 10 = 12 (kN/m?).
n: La s6 tang trén cot dang xét.

Kiém tra 6 manh cta cot theo cong thic:

= bxh3
12
- Trong d6 I 1a momen quén tinh:
Bén kinh quan tinh:
bxh3

= |—= |22 = __h

Ac bxh 12 12
A.=bxh
D6 manh A:
A=

1
- Trong d6 1,=0.7x1 cot c¢6 lién két 13 1 ngam 1 khép
- 1, chiéu dai tinh toan cua cot
- I chiéu dai hinh hoc ctia cot thong thudng bang chiéu cao tang

A, Gi61 han do manh cho phép thong thuong chon 31
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Bang 4.6 So bo va kiém tra d manh cot tang ham

; Tén | Loai | S Q N Ayc b h Ac i lo Két
Tang A A n K A Mo A
cot | cot | m2 | kN/m2 kN cm?2 mm | mm | cm2 m m luan
Thoa
Cl G 6,8 10 5 340 1,5 | 351,72 | 250 | 450 | 1000 | 0.129903811 | 1.75 | 13.47151 .
man
Thoa
C2 B 13,6 10 5 680 1,3 | 609,655 | 250 | 450 | 1000 | 0.129903811 | 1.75 | 13.47151 .
man
\ Thoa
Ham | C3 G 5,2 10 5 260 1,3 | 233,31 | 250 | 450 | 1000 | 0.129903811 | 1.75 | 13.47151 | 31 .
man
Thoa
C4 T 0,72 10 5 36,1 | 1,2 29,8 200 | 450 | 400 | 0.154903811 | 1.75 | 11.29733 .
man
Thoa
C5 T 1,19 10 5 59,5 | 1,2 49,2 200 | 450 | 400 | 0.154903811 | 1.75 | 11.29733 .
man
Bang 4.7 So bo va kiém tra 6 manh tang
. Tén | Loai | S Q N Ayc b h Ac i lo Két
Tang A ) n K A Ao )
cot cot m2 | kN/m2 kN cm?2 mm | mm | cm2 m m luan
Thoa
Cl G 6.8 10 4 272 1.5 281 250 | 400 | 1000 | 0.115470054 | 2.52 | 21.82384 .
man
1 31
Thoa
C2 B 13.6 10 4 544 1.3 488 250 | 400 | 1000 | 0.115470054 | 2.52 | 21.82384 .
man

Sinh vién thyc hién: Pham Trung Thanh
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Thoa
C3 G 52 10 4 208 1.5 215 250 | 400 | 1000 | 0.115470054 | 2.52 | 21.82384 R
man
Thoa
C4 T 0.72 10 4 288 | 1.2 24 200 | 200 | 400 | 0.082735027 | 2.52 | 30.45868 R
man
Thoa
C5 T 1.19 10 4 476 | 1.2 39 200 | 200 | 400 | 0.082735027 | 2.52 | 30.45868 R
man
Bang 4.8 So bo va kiém tra 6 manh tang 2

; Tén | Loai | 8 Q N Ayc b h Ac i lo Két
Tang | | ) n K A Ao .
cot | cot | m2 | kN/m2 kN cm?2 mm | mm | cm2 m m luén
Thoa
Cl G 11.2 10 3 336 1.5 348 250 | 400 | 1000 | 0.115470054 | 2.31 | 20.00519 R
man
Thoa
C2 B 13.6 10 3 408 1.3 366 250 | 400 | 1000 | 0.115470054 | 2.31 | 20.00519 .
man
Thoa
C3 G 2.1 10 3 63 1.5 65 250 | 400 | 1000 | 0.115470054 | 2.31 | 20.00519 .
man

2 31
Thoa
C4 T 1.42 10 3 426 | 1.2 35 200 | 200 | 400 | 0.082735027 | 2.31 | 27.92046 .
man
Thoa
C5 T 0.92 10 3 27.6 | 1.2 23 200 | 200 | 400 | 0.082735027 | 2.31 | 27.92046 R
man
Thoa
(@) G 6.8 10 3 204 1.5 211 250 | 400 | 1000 | 0.115470054 | 2.31 | 20.00519 R
man
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Thoa

C7 G 8.84 10 3 12652 1.5 274 250 | 400 | 1000 | 0.115470054 | 2.31 | 20.00519 .
man

Bang 4.9 So bo va kiém tra d6 manh tang 3

; Tén | Loai | S Q N Ayc b h Ac i lo Két
Tang A A n K A Ao A
cot | cot | m2 | kN/m2 kN cm?2 mm | mm | cm2 m m luén
Thoa

Cl G 11,2 10 2 12244 1,5 | 232,138 | 250 | 350 | 875 |0.101036297 | 2.31 | 22.86307 R
man

Thoa

C2 B 13,6 10 2 272 1,3 | 243,86 | 250 | 350 | 875 | 0.101036297 | 2.31 | 22.86307 R
man

Thoa

C3 G 2,1 10 2 42 1,5 | 43,448 | 250 | 350 | 875 | 0.101036297 | 2.31 | 22.86307 R
man

Thoa

3 C4 T 1,42 10 2 285 | 1,2 23,5 200 | 200 | 400 | 0.082735027 | 2.31 | 27.92046 | 31 .
man

Thoa

C5 T 0,92 10 2 [18,05] 1,2 14,9 200 | 200 | 400 | 0.082735027 | 2.31 | 27.92046 .
man

Thoa

Ccé6 G 6,8 10 2 136 1,5 | 140,69 | 250 | 350 | 875 |0.101036297 | 2.31 | 22.86307 .
man

Thoa

C7 G 8,84 10 2 (176,81 1,5 182,9 250 | 350 | 875 |0.101036297 | 2.31 | 22.86307 R
man
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Bang 4.10 So bd va kiém tra d6 méanh tang ap mai

; Tén | Loai | S Q N Ayc b h Ac i lo Két
Tang A A n K A Ao A
cot | cot | m2 | kN/m2 kN cm?2 mm | mm | cm2 m m luén
Thoa

Cl1 G 8.8 10 1 88 1.5 91 250 | 300 | 750 | 0.08660254 | 1.82 | 21.01555 R
man

Thoa

C2 B 13.6 10 1 136 1.3 122 250 | 300 | 750 | 0.08660254 | 1.82 | 21.01555 R
man

Thoa

C3 G 52 10 1 52 1.5 54 250 | 300 | 750 | 0.08660254 | 1.82 | 21.01555 R
man

Ap Thoa
., C4 T 1.42 10 1 142 | 1.2 12 200 | 200 | 400 | 0.082735027 | 1.82 | 21.99794 | 31 R
mai man
Thoa

C5 T 0.92 10 1 9.2 1.2 8 200 | 200 | 400 | 0.082735027 | 1.82 | 21.99794 .
man

Thoa

Cé6 G 6.8 10 1 68 1.5 70 250 | 300 | 750 | 0.08660254 | 1.82 | 21.01555 .
man

Thoa

C7 G 13.6 10 1 136 1.5 141 250 | 300 | 750 | 0.08660254 | 1.82 | 21.01555 .
man
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4.5. Xac dinh so b kich thwéc tiét dién 16i vach

150mm

tw =1 h >

20

{

150
0,18

chon t,, = 200 mm

h, chon ting 1 c¢6 chiéu cao 16n nhit 3,6m so bo cho cé toa nha

4.6. Mt bing b tri ciu kién cac ting
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4.7. Xac dinh tai trong dirng tac dung lén cong trinh

4.7.1. Tdi trong phén bé tic dung lén cdc é san

Trong luong ban than dam, cot, san riéng phian BTCT: Khai bao truc tiép

trén Etabs bang hé sb (Self Weight Multiplier): 1,1.

Trong luong cac 16p ciu tao san duge tinh theo cong thirc:
bt = 2it1 Vr-vi- 8 (RN/m?) 4)

Trong do:

v; (kN/m3): Trong lugng riéng cua vét liéu thir i.

Yy - HE s tin cdy cua tai trong 14y theo TCVN 2737:2023.
8; : Bé day 16p thu i.

Ta c6 bang tinh tai trong tiéu chuan va tai trong tinh toan sau:

L&p gach Granit day 20mm

L&p vira XM trat 15mm
Ban BTCT day 100 mm

Lép vira trat day 15 mm

Hinh 4.14 Céu tao san phong, hanh lang, kho

Bang 4.11 Trong luong céc 16p cdu tao san phong, hanh lang, kho

Trong . :
s o H¢ s6 do Tri tinh
o Chicuday | lugng Tri tiéu R )
STT Lép cau tao n . tin cdy veé toan
(mm) riéng chuan N
tai trong | (kN/m2)
(kN/m3)
1 Gach Granite 20 20 0.4 1.3 0.52
2 Vira XM lat 15 18 0.27 1.3 0.351
3 Ban BTCT 100 25 3 1.1 2.75
4 Vita trat 15 18 0.27 1.3 0.351
Téng cong 3.94 3.972
Sinh vién thyc hi¢n: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 46
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Bang 4.12 Trong luong cac 16p ciu tao san ban cong

Trong . .
I o H¢ s6 do Tri1 tinh
s Chiéuday | luong Tri tiéu R ]
STT | Lép cau tao i . tin cay vé toan
(mm) riéng chuan B
tai trong | (kN/m2)
(kN/m3)
1 Gach Granite 20 20 0.40 1.1 0.44
2 Vira XM lat 15 18 0.27 1.3 0.351
3 Ban BTCT 70 25 1.75 1.1 1.925
4 Vira trat 15 18 0.27 1.3 0.351
Tong tai trong 2.69 3.067

L&p gach Granit day 20mm

L&p vira XM trat 15mm
Ban BTCT day 70 mm

L&p vira trat day 15 mm

Hinh 4.15 Céu tao san ban cong

4.7.2. Tdi trong twong ngan va bao che tac dung lén san

+ Tai trong do twong ngin va cira kinh khung nhém & cac 6 san duoc xem phan b déu
trén san. Cac tuong ngin 13 twong day &, xay bang gach réng ¢ y,= 15 kN/ m?

+ Cong thirc qui doi tai trong tudng trén 6 san vé tai trong phan bd déu trén san:

8pt = Vit X Ve X 8¢ + 2 Xy X vy X 6,

Trong do:

Sinh vién thyc hi¢n: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 47
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S; = H X B — S, (m?)- Dién tich bao quanh tudng.
+ S. (m?)- Dién tich cua.

+ S¢ = heq X beg + heg X beg (M?).

+ Ve Yee - La hé s6 do tin cdy cua tudng va cira.

+ 8, = 0,1(m) — Chiéu day ctia mang tuong.

+ 8, = 0,02(m) — Chiéu day cua vira.

+ v, = 15(kN/m?3) — Trong lugng riéng cua tuong.
+ gt = 0,15(kN/m?) — Trong lugng riéng cua cta.
+ vy = 18(kN/m?) — Trong luong riéng cia vira.

Tai trong don vi tudong

gt = z(th- OS¢ Ye + 2. Y- Sv- Yv)

Voi:
ne: Hé sb do tin cay ddi voi Tuong, nc=1,1.
8¢ Chiéu day cua twong (m).
yi: Trong luong riéng cua tuong (kN/m?).

Tuong xdy bang gach 6ng, y: = 15 (KN/m?).
ny: Hé s6 do tin cay ddi voi vira, n = 1,3.
8y = 0,015 (m): Chiéu day vira.
yv = 18 (kN/m?): Trong lugng riéng cta vita
Trong luong cua ctra
9e = Vre X Gék
Trong do
Ve 12 hé s0 d0 tin cdy ddi véi cira lay 1.2

gL 1a trong lwong cua ctra kinh khung nhom 0,15 (KN/m?).

Sinh vién thyc hién: Pham Trung Thanh Hudng dén: TS. Nguyén Cong Luyén
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Bang 4.13 Tinh tai tuong tac dung 1én san ting ham

Dién
_ | Kich thuéce tlc‘h © gk Yc Sc Ipt
Ting Cong | O 6 sin san | Ve | & Yt Yrv | Ov Yo 9t St | Yre
Nang | san dang (kKN/m3)
xét
L1 L2 S m | (kN/m3) | (kN/m2) | m2 (kN/m2) | (kN/m2) | m2 | (kN/m2)
Kho +
Ham | Ky | S5 | 4.00 | 6.80 | 27.20 | 1.10 | 0.10 15.00 1.30 | 0.02 18.00 2.35 18.63 | 1.20 0.15 0.18 2.25 1.63
Thuat
Bang 4.14 Tinh tai tuong tac dung 1én san tang 1
Dién
tich 6
Kich thuoc tc
o A \ g g S Ipt
Ting Coéng | O 6 san san | Yre | O Yt Yo | Oy Yo gt Se | Yre ok ¢ ¢ P
Néng | san dang (kN/m3)
xét
L1 L2 S m | (kN/m3) | (kN/m2) | m2 (kN/m2) | (kN/m2) | m2 (kN/m2)
1 Bép | S5 |4.00 | 6.80 | 27.20 | 1.10 | 0.10 15.00 1.30 | 0.02 18.00 2.35 25.74 | 1.20 0.15 0.18 3.24 2.25
49
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Thiét ké két cau Biét thu du lich - Hoi An

Dién
. . | tichd
ca Kich thuge | 5 5 9 Je Se Gpt
T ﬁng (jng O sin o san san Yrt t Yt Yrv v Vv gt St Yrc
Nang dang (kKN/m3)
xét
L1 | L2 S m | (kN/m3) | (kN/m2) | m2 (kKN/m2) | (kN/m2) | m2 | (kN/m2)
Phon
qg S2 4.00 | 6.80 | 27.20 | 1.10 | 0.10 | 15.00 | 1.30 | 0.02 | 18.00 2.35 14.03 | 1.20 0.15 0.18 2.97 1.23
ngu
Phong
}Illgu}; S3,4,5,6 | 4.00 | 6.80 | 27.20 | 1.10 | 0.10 | 15.00 | 1.30 | 0.02 | 18.00 2.35 12.71 | 1.20 0.15 0.18 2.31 1.11
an
2

lang

L

n S1 1.30 | 5.44 | 7.07 | 1.10{ 020 | 15.00 | 1.30|0.02 | 18.00 4.00 1.44 | 1.20 0.15 0.18 0.00 0.81
can
Hanh

1 S7 2.20|4.00 | 880 |1.10]0.10 | 15.00 | 1.30|0.02| 18.00 2.35 6.93 | 1.20 0.15 0.18 0.00 1.85
ang

Sinh vién thyc hién: Pham Trung Thanh

Hudng dan: TS. Nguyén Cong Luyén
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Dién
Kich tich 6 tc
oA S
Cong | o thuded | san | ype | S | ve |V | B | W g se | e | 9 Je e | o
san 3
Nang san dang (kKN/m3)
xét
L1 | L2 S m | (kN/m3) | (kN/m2) | m2 (kKN/m2) | (kN/m2) | m2 | (kN/m2)
Phon
"g S2 4.00 | 6.80 | 27.20 | 1.10 | 0.10 | 15.00 | 1.30 | 0.02 | 18.00 2.35 14.03 | 1.20 0.15 0.18 2.97 1.23
ngu
Phong
ngu,
hfguh S3,4,5,6 | 4.00 | 6.80 | 27.20 | 1.10 | 0.10 | 15.00 | 1.30 | 0.02 | 18.00 2.35 12.71 | 1.20 0.15 0.18 2.31 1.11
an
lang
Lan
S1 1.30 | 5.44 | 7.07 | 1.10 | 0.20 | 15.00 | 1.30 |0.02 | 18.00 4.00 1.44 | 1.20 0.15 0.18 0.00 0.81
can
Hanh
i S7 2.20(4.00 | 880 |1.10{0.10 | 15.00 |1.30|0.02| 18.00 2.35 6.93 | 1.20 0.15 0.18 0.00 1.85
ang

Sinh vién thyc hién: Pham Trung Thanh

Hudng dan: TS. Nguyén Cong Luyén
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Béng 4.17 Tinh tai tudng tac dung 1én san ting 4p mai

Dién
Kich tich 6 ‘e g
A Sc 6 \ g g S
A Cong | o thude 6 san | Yyt 8¢ Ve Yro | Ov Vv gt St Yrc ck ¢ ¢ pt
Téng 5 O san san
Nang dang (kKN/m3)
xét
L1 | L2 S m | (kN/m3) | (kN/m2) | m2 (kKN/m2) | (kN/m2) | m2 | (kN/m2)
Phon
qg S1 |4.00]6.80|27.20 | 1.10 | 0.10 | 15.00 |1.30|0.02 | 18.00 2.35 12.74 | 1.20 0.15 0.18 2.21 1.12
ngu
Phong
] S2 14.00]6.80|27.20 | 1.10 | 0.10 | 15.00 |1.30|0.02 | 18.00 2.35 10.66 | 1.20 0.15 0.18 2.34 0.94
ngu
Phong
Ap ngu,
. S3 14.00|6.80 |27.20 | 1.10 | 0.20 | 15.00 | 1.30|0.02 | 18.00 4.00 15.54 | 1.20 0.15 0.18 2.34 2.30
Mai | hanh
lang
Phong
}rllgu},l S4,S5 1 4.00 | 6.80 | 27.20 | 1.10 | 0.10 | 15.00 | 1.30|0.02 | 18.00 2.35 9.36 | 1.20 0.15 0.18 4.68 0.84
an
lang

Sinh vién thyc hién: Pham Trung Thanh

Hudng dan: TS. Nguyén Cong Luyén
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4.7.3. Tdi trong phén bé tic dung lén cdc dam
- Trong luong ban than dim (chi tinh phan tinh tai do cac 16p trat, phan tai trong
ban than dé chuwong trinh Etabs tu tinh).
- Pbi voi dam bién: gy = nyyvdv(ba + (ha — hs) + ha)
- Dbi voi cac dam giira: gy = nyyydv(ba + 2(ha — hy))
+ Chiéu day 16p vira trat: 5y = 15 (mm).
+ Chiéu day san: hs = 120,70 (mm).
+ Trong luong riéng 16p vira: yv = 18 (kN/m?)
Trong luwong ban than cot (chi tinh phén tinh tai do cac 16p trat, phan tai trong ban than
dé chuong trinh Etabs tu tinh).
Tai trong tudng truyén 1én dam va cot
Déi v6i mang twong dic: Chi c¢6 tudng trong pham vi 60° 13 truyén luc 1én ddm phan
con lai tao thanh lyc tap trung truyén xudng nut.

I8y thénh It t3p tng
_f'f H“*Ej’""@n mﬂ

N-\.
e
T
i A
T
/"'/.—’
e

Jige0°

7
.-4 Ty Y

Hinh 4.16 So db truyén tai trong tudng 1én dim va cot

Goi gt 1a trong luong 1 m? tuong( x4y gach va trat ):
g =n.Y:.0e+2.n,.0v. Yy

ne: Hé s6 d6 tin cdy d6i cua tuong n = 1,1.

8¢ Chiéu day cta tudong (m).

yi: Trong luong riéng cua tuong (kN/m?).

Tudng xdy bang gach éng, y = 15 (kN/m?).

ny: Hé s6 do tin cay ddi véi vira, nc = 1,3.

8y =0,015 (m): Chiéu day vira.

yv = 18 (kN/m?®): Trong luong riéng cua vita.

1 m? tudng 100 ¢ tai trong: g'% = 2,352 (kN/m?)
1 m? tudng 200 co tai trong: g% = 4,002 (kN/m?)
1 m? tudng 150 ¢ tai trong: g'>° = 3,177 (kN/m?)

Sinh vién thyc hi¢n: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 53
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Goi h¢ 1a chi€u cao tuong (= chiéu cao tang — chi€u cao dam). Tai trong 1én dam c6 dang

hinh thang qui ddi vé phan b6 déu :

a

(U — &-h, — 1
AV N o IRAEERRN
R S R S
Véi:  a=h. tg30°=h,. 73
a=(-2B*+pgh, ; B=+
Trudng hop la bé: Phan tudng truyén 1én dam c6 dang tam giac.
g,k -tge0° — 9
T . O
’IL /d «L nL /d 41'

Véig=2-g, .%.zgéo”
Péi v6i mang tudng cb cira: Xem gan dung tai trong tac dung 1én dam 1a toan b trong
luong tudng + cira phan bd déu trén dam.

gty =2 ()
lg "m
Trong do:
>G=g.Si+tne.g"°.
Sc la: Chiéu dai dam dang xét.
Si: Dién tich tudng trong nhip dang xét.
Sc: Dién tich cura trong nhip dang xét.

ne: Hé s6 d6 tin cay ddi véi ctra, ne = 1,3.
g'°: Trong luwong tiéu chuan cia 1 m? cira.
Néu hai bién ciia tudong khong cé cot thi xem nhu toan bd tudng truyén vao dam.
Phan 16n cac tuong déu c6 cira s6 hodc khong hoan toan dic nén chi co trong phan bd
déu 1én dam.

Bang 4.18 Tai trong tuong tac dung 1én dam tang 1

Tﬁng

Kich thudc ciu kién Dién tich
Chiéu
Poan | dai Tuong Ctra Tuong | Cua g qt
Truc \ \
dam | dam
Sg h[ lt bc SC
m he (m) | S¢(m?) oo | (kN/m) | (kN/m)
(m) | (m) | (m) | (m) (m?)

Sinh vién thyc hi¢n: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 54
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5 D1 6.8 0.1 3 4.8 0 0 14.40 0 .35 6.25
7 D2 52 02 | 31538 | 14 2.2 11.97 | 3.08 4 10.06
A-1-2 | D6 4 02 | 3.15| 1.3 | 2.7 2.7 4.10 7.29 4 8.57
A-2-3 | D6 4 02 | 315 |04 | 3.6 2.7 1.26 9.72 4 8.57
A-3-4 | D6 4 02 | 315 1.1 | 29 2.7 347 7.83 4 8.57
A-4-5 | D6 4 02 | 315 13 | 2.7 1.1 4.10 2.97 4 8.57
1 B" D3 4 0.2 33 4 0 0 13.20 0 4 8.64
B-1-2 | D7 4 02 | 315 4 0 0 12.60 0 4 8.57
B-2-3 D7 4 02 | 315| 4 0 0 12.60 0 4 8.57
B-3-4 | D7 4 02 | 315 4 0 0 12.60 0 4 8.57
B-4-5 | D7 4 02 | 315| 4 0 0 12.60 0 4 8.57
B-5-6 | D7 4 02 | 315 4 0 0 12.60 0 4 8.57
B-6-7 | D7 4 02 | 315 4 0 0 12.60 0 4 8.57
Bang 4.19 Tai trong tuong tac dung 1én dam tang 2
Kich thuéc cau kién Dién tich
Chiéu
N Poan dai Tuong Ctra Tudng | Cua gt qt
Tang | Truc ) 3
dam dam
Og hy l; be he Se
m S; (m?) (KN/m) | (kN/m)
m) | (m) | (m) | (m) | (m) (m?)
1 D1 6.8 02 | 27 | 43 | 25 | 43 11.61 1(;'7 4 9.79
2 D1 6.8 02 | 27 | 46 | 09 | 22 12.42 | 1.98 4 9.79
3 DIA 7.8 02 | 27 | 65 0 0 17.55 0 4 10.02
4 DIA 7.8 02 | 2.7 | 65 0 0 17.55 0 4 10.02
5 DIA 7.8 02 | 27 | 65 0 0 17.55 0 4 10.02
6 DIA 7.8 02 | 27 | 65 0 0 17.55 0 4 10.02
7 D2 54 02 | 2.7 5 1.4 2 13.50 2.8 4 9.26
A-1-2 D6 4 02 | 29 | 29 1.1 0.6 8.41 0.66 4 8.39
A-2-3 D6 4 02 | 29 1.7 | 23 | 43 4.93 9.89 4 8.39
2 A-3-4 D6 4 02 | 29 1.7 | 23 | 43 4.93 9.89 4 8.39
A-4-5 D6 4 02 | 29 1.7 | 23 | 43 4.93 9.89 4 8.39
A-5-6 D6 4 02 | 29 1.7 | 23 | 43 4.93 9.89 4 8.39
B™ D3 4 02 | 29 1.7 0 0 4.93 0 4 8.39
B-1-2 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-2-3 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-3-4 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-4-5 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-5-6 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-6-7 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
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2' DB2 1 0.2 3 1 0 0 3.00 0 4 2.35

3 DB2 1 0.2 3 1 0 0 3.00 0 4 2.35
4' DB2 1 0.2 3 1 0 0 3.00 0 4 2.35

5 DB2 1 0.2 3 1 0 0 3.00 0 4 2.35

Bang 4.20 Tai trong tuong tac dung 1én dam tang 3
Kich thuéc cau kién Dién tich
Chiéu
N Doan dai Tudng Ctra Tuong | Cua g qt
Tang | Truc N 3
dam dam
8 | h L | b | he Sc
m St (m?) (kN/m) | (kN/m)
(m) | (m) | (m) | (m) | (m) (m?)

1 D1 6.8 0.2 2.7 4.3 2.5 4.3 11.61 1(;'7 4 9.79

2 D1 6.8 0.2 2.7 4.6 0.9 2.2 12.42 1.98 4 9.79
3 DIA 7.8 0.2 2.7 6.5 0 0 17.55 0 4 10.02
4 DIA 7.8 0.2 2.7 6.5 0 0 17.55 0 4 10.02
5 DI1A 7.8 0.2 2.7 6.5 0 0 17.55 0 4 10.02

6 DIA 7.8 0.2 2.7 6.5 0 0 17.55 0 4 10.02

7 D2 5.4 0.2 2.7 5 1.4 2 13.50 2.8 4 9.26
A-1-2 D6 4 0.2 2.9 2.9 1.1 0.6 8.41 0.66 4 8.39
A-2-3 D6 4 0.2 2.9 1.7 2.3 43 4.93 9.89 4 8.39
A-3-4 D6 4 0.2 2.9 1.7 2.3 43 493 9.89 4 8.39
A-4-5 D6 4 0.2 2.9 1.7 2.3 43 4.93 9.89 4 8.39
3 A-5-6 D6 4 0.2 2.9 1.7 2.3 43 493 9.89 4 8.39
B™ D3 4 0.2 2.9 1.7 0 0 4.93 0 4 8.39
B-1-2 D7 4 0.2 2.9 4 0 0 11.60 0 4 8.39
B-2-3 D7 4 0.2 2.9 4 0 0 11.60 0 4 8.39
B-3-4 D7 4 0.2 2.9 4 0 0 11.60 0 4 8.39
B-4-5 D7 4 0.2 2.9 4 0 0 11.60 0 4 8.39
B-5-6 D7 4 0.2 2.9 4 0 0 11.60 0 4 8.39
B-6-7 D7 4 0.2 2.9 4 0 0 11.60 0 4 8.39
2! DB2 1 0.2 3 1 0 0 3.00 0 4 2.35
3 DB2 1 0.2 3 1 0 0 3.00 0 4 2.35
4' DB2 1 0.2 3 1 0 0 3.00 0 4 2.35
5' DB2 1 0.2 3 1 0 0 3.00 0 4 2.35
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Bang 4.21 Tai trong tuong tac dung 1én dim tang 4p mai

Kich thude cau kién Dién tich
Chiéu
N Doan dai Tuodng Ctra Tuong | Cua g qt
Tang | Truc N 3
dam dam
O¢ hy l¢ be he Sc
m S (m?) (kKN/m) | (kN/m)
(m) | (m) | (m) | (m) | (m) (m?)
1 D1 6.8 0.2 2 255 1425 2.1 5.10 8.925 2.35 4.45
3 D1 6.8 0.2 2 5 1.8 1.8 10.00 3.24 2.35 4.45
4 DIA 7.8 0.2 2 6.5 0 13.00 0 2.35 4.51
5 DIA 7.8 0.2 2 6.5 0 0 13.00 0 2.35 4.51
6 DI1A 7.8 0.2 2 6.5 0 0 13.00 0 2.35 4.51
7 D2 5.2 0.2 2 47 | 05 | 23 9.40 1.15 2.35 4.29
A-1-2 D6 4 02 | 22 4 0 0 8.80 0 2.35 4.29
A-2-3 D6 4 02 | 22 | 34 | 06 | 0.7 7.48 0.42 2.35 4.29
Ap | A-34 D6 4 02 | 22 1.7 | 23 2 3.74 4.6 2.35 4.29
mai | A-4-5 D6 4 02 | 22 1.7 | 23 2 3.74 4.6 2.35 4.29
A-5-6 D6 4 02 | 22 1.7 | 23 2 3.74 4.6 2.35 4.29
B" D3 4 02 | 23 4 0 0 9.20 0 2.35 4.41
B-1-2 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-2-3 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-3-4 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-4-5 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-5-6 D7 4 02 | 29 4 0 0 11.60 0 4 8.39
B-6-7 D7 4 02 | 29 4 0 0 11.60 0 4 8.39

4.7.4. Hoat tdi san

Tuy theo chirc nang sir dung cua cac khu vuc san ma ta c6 cac gia tri hoat tai khac nhau.

Gia tri hoat tai sir dung va hé sé tin cdy dugc ldy theo tiéu chuan tai trong va tac dong
TCVN 2737:2023.

Sinh vién thyc hi¢n: Pham Trung Thanh

Bang 4.22 Gia tri hoat tai san

. A Téi trong p
Tai trong tiéu .
_ . H¢ so do tinh
Loai phong chuan o .
tin cay toan
(kN/m2)
(kN/m2)

Ban cong 2 1.3 2.6
Phong ngu, v¢ sinh 1.5 1.3 1.95
Phong ngu, v¢€ sinh,hanh lang 3 1.3 3.9

Hudng dén: TS. Nguyén Cong Luyén
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4.8. Xac dinh tai gié theo TCVN 2737:2023
Xac dinh theo TCVN 2737:2023
% Thong sb dau vao

- Vung ap luc gi6 : III

- Dang dia hinh : B

- Loai két cdu: Bé téng cdt thép

- Kich thuéc theo phuong X : 24m

- Kich thudce theo phuong Y: 6.8m

- Chiéu cao cong trinh : 15.7 m

Ti=1.009 > 1, két cAu mém.
X Tinh toan tai trong gio6
Gi4 tri tiéu chuén cua tai trong gid Wk tai d§ cao tuong duong ze dugc xac dinh theo
cong thitrc:
Wi= Wis10.k(Ze).c.Gr
Trong do:

- Wss10la ap luc gié 3s ung v6i chu ki 1ap 10 nam: Wis.10=(y,.Wo) véi y, 1a hé 6
chuyén d6i ap luc gi6 chu ki ldp tir 20 ndm xubng 10 nam, lay bang 0,852; W 1a
ap luc gi6 co sd, tinh bang daN/m?, tuong tng vai van toe gid co sd Vo. Wo dugc
xac dinh theo 10.2.3.

- k(Ze) 12 hé s6 ké dén sy thay doi ap luc gi6 theo do cao va dang dia hinh tai do
cao trong duong Z. va dugc xac dinh theo 10.2.5

- clahé sb khi dong

- Grla hé sb hiéu ung giat

Ap luc gi6 co s Wo dugc 13y theo phan ving gi6 trén lanh tho Viét Nam theo dia danh

hanh chinh hoic theo ban d6 phan ving ap luc gio.

Bang 4.23 Gi4 tri ctia ap luc gi6 co so WO theo ban d6 phan ving ap luc gi6 trén lanh
thd Viét Nam

Ving ap lwc gio trén ban do | I n v Vv

W, , daN/m? 65 95 125 1535 185

Vung ¢6 ap luc gié 11 => W, = 125 daN/m?
-y Lahé s6 chuyén ddi ap luc gié tir chu ky lip tir 20 xudng 10 nim, 1dy bang
0,852.
- Wsg10 1a 4p luc gi6 3s g v6i chu ky lap 10 nam.
- Wiasio =y, X Wy => W10 = 0.852 x 125 = 106.5 daN/m’
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- Do cao tuong duong Z. xac dinh nhu sau:
a. Dbi voi thap, tru, dng, két ciu rdng va tuong tu: ze=z
b. Dbi voi nha
1) khi h< b: ze=h
2) Khi b<h< 2b
- z>bze=h
- 0<z<bze=b
3) khi h>2b
- z2>=h-—bz~h
- b<z<h-bze~z
- 0<z< bze=b
- Gia tri cua hé s6 k(ze), ké dén sy thay d6i ap luc gid theo d6 cao Ze so véi mbce
chuan va dang dia hinh, duoc cac dinh theo cong thirc:
- k(ze) = 201G

Bang 4.24 Hé s6 k(z)
Gia tri k(z.) déi voi cac dang dia hinh
Po cao twong dwong Z., M
A B Cc
5 1,05 0,87 0,59
10 1,18 1,00 0,72
15 1,27 1,09 0,81
20 1,33 1,16 0,88
30 1,43 1,26 0,98
40 1,50 1,34 1,07
50 1,56 1,40 1,14
60 1,61 1,46 1,20
80 1,69 1,55 1,30
100 1,76 1.63 1.39
150 1,89 1,77 1.56
200 1,99 1.88 1.69
250 1,99 1,97 1.80
300 1,99 1,97 1.90
350 1,99 1,97 1,98
400 1,99 1,97 1,98
CHU THICH 1: Déi véi cac d6 cao trong duong z- trung gian cho phép xac dinh gia tri k(z.) bing cach ndi suy tuyén tinh.
CHU THICH 2: Khi xac djnh tai trong gié cho mét cng trinh, cac dang dia hinh co thé khac nhau theo hudng gid khac nhau.

Hé s6 hiéu tng giat Gr
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Heé s6 hiéu ung giat Gr1a hé s6 phan tng ctia két két cau dudi tac dung cua tai trong gid(
bao gdm ca thanh phan phan Gng tinh va thanh phan phan tmg dong cua két ciu)
- Pbi véi két cdu”cimg” (c6 chu ky dao dong riéng co ban thir nhat T1<1s) thi Gy
c6 thé lay bang 0,85

- Pbi voi két cau “mém” ( c6 chu ki dao dong riéng co ban thir nhat T1>1s) thi

Grduogc xac dinh theo cong thuc:

1+1,7-I(ZS)-\/gé-Q2+g2R-R2

Gf = 0,925 -
f 1+1,7-g, 1(zg)

Trong do :
- 1(Zs) 12 @6 r6i & d6 cao twong duong Zs, xac dinh theo cong thuc :

10
(Zs) = C(pY°
— 0’2(£)1/6

9,42
=0,202

- Cr1a hé sb ,phu thudc vao cac dang dia hinh khac nhau, 1dy bang bang 10
:TCVN 2737 - 2023, C;=0,2

- Zsladg cao tuong duong cua cong trinh, léy béng 0,6h, Zs=0,6 x15,7=9,42

- hla chiéu cao cua cong trinh, h =21,6m

- Gola hé s dinh cho thanh phan xung cta gi6 lay bang 3,4

- Gvla hé sb dinh cho thanh phin phan tng cua gi6 1iy bang 3,4

- Gr 12 hé sb dinh cho thanh phan cong hudng cua gid, dugc xac dinh theo cong
thirc:

0,577
v2In(3 600n,)

gr =/21In(3 600n,) +

=4.187
- Vé6in 1a tan sé dao dong riéng co ban thi nhat, ny = 1/T; = 1/1=1
- Q12 hé s6 ké dén thanh phan phan tng nén cua két cAu chiu tai trong gi6, xac

dinh theo cong thuc:
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=0,893

b 1a chiéu rong cong trinh, vudng goc v6i hudng gio tic dung, b =20
L(Zs) 1a thang nguyén kich thudc xody (chiéu dai rdi ) tai do cao twong duong

Zs, xac dinh théo cong thurc:

7 \E
L(z) =1(35)
=150,6
1 va € 1a cac hé sd, phu thudc vao cac dang dia hinh khéac nhau léy theo bang
10 TCVN 2737 —2023,1=152 va€=1/5

R 13 hé s6 phan Gmg cong hudng, dugc xac dinh theo cong thirc

1
R= jﬁ R, R,Rb(0,53 + 0,47Ry)

=0,421
Vi B 1a do can, 1y bang
0,01 — cho két cdu thép
0,015 — cho két cAu hop thép — bé tong
0,02 — cho két cdu bé tong va bé tong cot thép
R 7,47N;
" (1+10,3N,)5/3
=0,053

Voi:
_ n; L(z,)
a V(zs)3 600s,50
= 4,6
V(Zs)3600s,50 12 van toc trung binh trong khoang thoi gian 3600 s tmg véi chu

1

ky 1ap 50 nam, tai d6 cao twong duong z,, dugc xac dinh theo cong thure

— Z\%
V(Zs)3 600s,50 — b (ﬁ) V3s,50

=>V(zs)3 600s,50 = 32,2 m/s

Véi b tra bang 10 TCVN 2737:2023 = 0.65
o Tra bang 10 TCVN 2737:2023 = 1/6,5

- Vzg50 12 van tdc gio 3s (lay trung binh trong khoang thoi gian 3s img véi chu

ky 1ap 50 nam, Theo QCVN 02 — 2022 => V34 59 = 50m/s

Ri, Ry, Ry 14 cac ham sd dan suét khi dong , dugc xac dinh theo cong thirc:
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1 1

Ry = ;- 57 (1= e7™); Ry = Lkhin, =0
Rb=$—%(1—e‘2"b);Rb=1khinb=0
Rd=i—%(1—e‘2“d);Rd=1khind=0

- VGin, =46 —1 oy =46—212 =154

=> G; = 0,925 - (
=0.941

V(zs)3 600s,50 V(zs)3 600s,50

=>MNp=2.2;Mp =2,8; Mg =3,2

=>Rn=0,35; R, =0,291; Ra = 0.262
h, b va d 1an luot 13 chiéu cao, chiéu rong va chiéu sau (hodc chiéu dai) cia céng trinh,
h=157m;b=6m,d=20m

1+1,7-0,202+/3,42-0,8932+4,1872-0,4212
1+1,7-3,4-0,202

Béng 4.25 Téai trong gid theo phuong x

n1d

V(zs)3 600s,50

D Wk,dém— E .
N h; 4 b h Ze C" C% | Wkdim-tat | Wk tam
Tang kK(Ze) | . Diy ,
(m) | (m) | (m) | (m) | (m) Day Hut (kN/m) (kN)
(kN/m)
Mai 1.8 113.9]20.0 157|157 1.10 | 0.80 2.6 -0.6 -1.8 91.2
Apmai | 2.6 | 11.3 [ 20.0 | 15.7 | 15.7 | 1.10 | 0.80 2.5 -0.6 2.7 87.2
T3 33| 80 [20.0| 157|157 | 1.10 | 0.80 2.8 -0.6 -2.05 97.02
T2 33| 4.7 [20.0|157|157| 1.10 | 0.80 2.9 -0.6 -2.15 102.009
T1 36| 1.1 [20.0| 157|157 | 1.10 | 0.80 0.49 -0.6 -0.29 16.67
Bang 4.26 Tai trong gi6 theo phuong Y
Wi.dim -
N h; Z b h Ze CP, ki CB | Widim-mat | Wk, tam
Tang k(Ze) | . Dy ,
(m) | (m) | (m) | (m) | (m) bay Hat | (T/m) (kN)
(kN/m)
Mai 1.8 1139 | 6.8 | 157|157 1.10 | 0.77 2.35 -0.4 -0.14 24.5
Apmai | 2.6 [ 11.3] 7.8 157|157 1.10 | 0.77 2.25 -0.4 -0.13 27.4
T3 33180 | 7.8 |157|157| 1.10 | 0.77 2.45 -0.4 -0.15 30.3
T2 33147 |78 |157| 7.8 | 0.95 | 0.77 2.25 -0.4 -0.13 27.4
T1 36 | 1.1 |68 |157| 6.8 | 0.92 | 0.77 0.39 -0.4 -0.02 3.9
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4.9. Xac dinh tai trong ngang tac dung vao cong trinh

4.9.1. Phwong phdp tinh todn

Str dung phan mém Etabs 19.

Mo hinh cong trinh véi so dd khéng gian. Khai bao ddy du dic trung vt liéu, tiét dién.
Khai bao céc trudng hop tai trong tc dung 1én cong trinh. T hop tai trong.

4.9.2. Cac truwong hop tdi trong

Bang 4.27 Khai bao vao phin mém cac trudng hop tai trong

Loai tai Ki hiéu | Heé s vwot tai
Tai trong ban than DL 1,1
Tai trong cac 16p hoan thién SDL 0
Tai trong tuong SWL 0
Hoat tai LL 0
G106 tinh theo phuong X GTX Tu tinh
G106 tinh theo phuong Y GTY Tu tinh

4.9.3. Té hop tdi trong
Khai béo cac truong hop to hop:
- TT = Linear Add (DL; SDL; SWL)
- HT = Linear Add (LL)
- GX=Linear Add (GTX)
- GY =Linear Add (GTY)
Bang 4.28 Céc loai to hop

Ténté | Tinhtai | Hoattii | Gi6o X |Gi6Y .
Loai to hop
hop (TT) (HT) (GX) | (GY)
Combol 1 1
Combo?2 1 1
Combo3 1 -1 THCBI (1TT + 1HT)
Combo4 1 1
Combo5 1 -1
Combo6 1 0,9 0,9
Combo7 1 0,9 -09
THCB2 (1TT + 0,9 . 2HT tro 1én)

Combo8 1 0,9 0,9
Combo9 1 0,9 -0,9

BAO Tt ca cac to hop & trén
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maitren

maiduoi

apmai

Tang 3

Tang 2

Tang 1

ham

Hinh 4.17 Biéu d6 momen khung tryuc 4
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maitren

—| maiduoi

apmai

Tang 3

Tang 2

Tang 1

ham

O

Hinh 4.18 Biéu db luc cét khung truc 4
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maitren

maiduoi

apmai

Tang 3

Tang 2

Tang 1

ham

¥

Hinh 4.19 Biéu dd luc doc khung truc 4
4.9.4. Kiém tra on dinh lit
Ty 1é momen gay 14t do tai trong ngang phai thoa diéu kién:
M. = 1,5Mg
Trong do:
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M.i: Momen chéng 14t cong trinh.
M,i: Momen gay lat cong trinh

Cong trinh co chiéu cao 15,7 m, bé rong 6,8 m. Ta co g = % = 2,308 < 5 nén khong

can kiém tra diéu kién 6n dinh chéng 14t cho cong trinh.
4.10. Tinh toin ciac dAm khung truc
4.10.1. Tinh todn cdc dim khung truc
Duing t6 hop bao dé tinh toan cdt thép.
Tai mdi tiét dién co hai gia tri Mmax, Mumin.
Cbt thép chiu momen 4m ding Minin dé tinh.
C6t thép chiu momen duong ding Mumayx dé tinh.
4.10.2. Vat liéu

- Bétong B25: Ry= 14,5 (MPa); Ri:= 1,05 (MPa); E» = 30.10° (MPa).

- C6t thép doc chiu lyc dung CB300V: Rs = Ry = 260 (MPa); Ry = 175(MPa).

- Cot thép dai dung CB300T: Rs= Rsw= 225 (MPa).
4.10.3. Tinh todn cot thép doc

So d6 ung suét trong truong hop pha hoai déo (su pha hoai xdy ra khi ing suét

trong cot thép dat dén cuong d6 Rs va tng suit trong bé tong dat dén cuong do Rb ,
truong hop phé hoai nay tdn dung hét kha nang chiu luc cia cot thép va bé tong. Khac
v6i truong hop phéa hoai gion: (mg suat trong bé tong dat dén Rb trong khi mg suat

trong cbt thép chua dat dén Rs , bé tong bi pha v& do tng suat nén mot cach dot ngot).

Ry
£ ” 7// L Vung bétdng chiu nén
4 M ]_,: %
gh
< = J o . ¥
R_A : — A

b S

Hinh 4.20 So d6 tmg suét tiét dién hinh chir nhat

Ung suat trong cot thép dat :
Rs (xem chi c6 cbt thép tham gia chiu kéo, phan chiu kéo ctia bé tong bo qua do
c6 thé trong bé tong da xuat hién khe nut).
Ung suat trong bé tong dat:
Rb, chiéu cao ving nén = x.
Céc nghién ctru thuc nghiém cho biét rang truong hop phé hoai déo xay ra khi .

x < &g - ho( Egphu thudc cip bén bé tong va nhom cdt thép).
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Néu x > & - ho(=)a,, = & - (1 — 0,5&;) xay ra trudng hop pha hoai gion: pha

hoai tir viing nén ctia bé tong ¢ nén tranh (bing cach ting tiét dién, ting cip bén).

Bai toan tinh cdt thép : biét M, b, h, R,,Rs, = tinh A,.

, . M
Xac dll’lh An = m )
b'P o

tinh theo ¢t kép hodc tang tiét dién hodc ting cap bén bé tong.

Néu oy < aR=>tinhZ=w
’ y . ) A > Umin = 0 05%
Tinh Ag = Retho. , kiém tra p% = = - < Hipax = z -100%

(thuong 14y ppi, = 0,1 %)
Dbi voi dam phu : p=0,6 = 1,2% 1a hop 1y.

be

. 1 ~ ///é}\/ Viing béténg —— S
: iz chiu nén
<L EZ :
|

} >M hoac i )M_
L__ \\ v\ SN )

b Truc trung hoa 5 Lo Truc trung hoa
—2 ) : B Ving béténg a oy

chiu nén
Hinh 4.21 So d6 mg xuat tiét dién hinh chir T
Truc trung hoa di qua canh khi M < M¢v6i M= Ry, - behg - (ho - ;).

Bé rong ving canh be= b+ 2S. véi S 1dy gia tri nhd nhét trong céc gia tri sau:

=1 (1: nhip dam )
% khoang cach gitra 2 mép trong dam bén canh song song vdi nd.

% Tinh toin thép doc dim D1 tang 1

Vit liéu bé tong b25:

Rp=14.5 Mpa
AR = 0418
Ryi= 1.05 Mpa

Thép CB300V:

R,= Ry.= 260
£x= 0.645

» Tai vi tri goi trai:

M=-25.93 kN.m
b =250 mm
h =600 mm

Sinh vién thyc hién: Pham Trung Thanh Hudng dén: TS. Nguyén Cong Luyén
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chiéu day 16p bé tong bao vé a = 40 mm
hy= 560 mm

_[M] _ 2593x10-°
M Ryxbxh3  14.5x250%5602

£=0.5%(1-J/1 — 2 X a; ) = 0.9885

Dién tich c6t thép yéu cau

=0.022

[M] _ 2593x10-°

s = =1.8 cm?
Rpx&xhy  14.5x0.9885%560

W% = Abi—:l‘:) = 0.128< ppy 0.15 khong thoa
A, tinh lai

=0.0015xbx hy=2.1 cm?
B tri 40918 A = 10.17 cm?
» Tai vi tri nhip:
M=120.2 kN.m
b =250 mm
h =600 mm
chiéu day 16p bé tong bao vé a = 40 mm
hy= 560 mm
Bé day canh he> 0,1h nén bé rong mdi bén canh st tinh tir mép bung dam khong dugc

16n hon 1/6 nhip céu kién va iy br khong 16n hon 1/2 khoang cach cua cac dam doc.

N 1 1/6 St
Dam
m cm cm
D1 6,8 113 113

Xac dinh vi tri truc trung hoa

M; =Ry, X bg X h¢ X (hy- 0.5X hg)=352

Trong d6 by: bé rong canh chit T: b= b+2x Si=476

h¢ 12 bé day canh = 100

M¢ Gia tri momen Ung voi truong hop truc trung hoa di qua mép dudi cia canh.
M¢ = M truc trung hoa di qua cénh tinh toan nhu ddi vai tiét dién chir nhat b X h

_ [M] _ 120.2x10-°
M Ryxbgxhd  14.5x476x5602

§=0.5%(1-y/1 — 2Xxa,)=09714
[M] _ 102.2x10-°

S Rpxixhg 14.5x0.9714x560

1% = Abz—:l:(’ = 0.6> i 0.15 thoa

B tri 4018 Ag = 10.17 cm?

=0.055

=8.5 cm?
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> Tai vi tri gbi phai:
M=-27.8 kN.m
b =250 mm
h =600 mm
chiéu day 16p bé tong bao vé a = 40 mm
hy= 560 mm

~[M]  _ 27.8x10-°
M Ryxbxh3  14.5x250%5602

§=0.5%x(1-y/1 — 2 X a, )=0.987

Dién tich c6t thép yéu cau

=0.024

M] _ 27.8x10-°

= =1.93 cm?
Rpx&xhy  14.5x0.9885x560

S

1% = 2529 _ ) 138< 1. 0.15 khong thoa
bxho
A tinh lai

=0.0015xbX hy=2.1 cm?
BO tri 4018 Ag = 10.17 cm?
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Bang 4.29 Cot thép doc chiu lyc cua dam khung tryc 4

As
As
. M3 b h a | ho As tinh Lop trén Lop dudi 2
Tén Vi ) . chon | u% | kiém
Story | ) xm 3 u% | pmin lai
dam | tri - - ch tra
5 5 . So , SO )
KN.m | mm | mm | mm | mm cm cm” | Thép Thép mm
Thanh Thanh
K Khél’lg
D1 | Goi | -25.9 | 250 | 600 | 40 | 560 | 0.023 | 0.988 | 1.80 | 0.129 the 2.10 | 18 2 18 2 1017 | 0.73 | Thoa
N 0a
Tan
lg D1 | Nhip| 120 [ 250 | 600 | 40 | 560 | 0.056 | 0.971 | 8.50 | 0.607 | Théa | 850 | 18 2 18 2 1017 | 0.73 | Thoa
. Kho
D1 | Goi | -27.8 | 250 | 600 | 40 | 560 | 0.024 | 0.988 | 1.93 | 0.138 th(fng 2.10 | 18 2 18 2 1017 | 0.73 | Thoa
0a
- DIA | G6i | -76.2 | 250 | 400 | 40 | 360 | 0.162 | 0.911 | 8.93 | 0.992 | Thoa | 893 | 18 4 18 4 2036 | 2.09 | Thoa
an
2g DIA | Nhip | 162 | 250 | 400 | 40 | 360 [0.181| 0.9 |19.18 | 2.131 | Théa | 19.18 | 18 4 18 4 2036 | 2.09 | Thoa
DIA | G6i | -48.5 | 250 | 400 | 40 | 360 | 0.103 | 0.945 | 5.48 | 0.609 | Thoa | 548 | 18 4 18 4 2036 | 2.09 | Thoa
- DIA | G6i | -74.8 | 250 | 600 | 40 | 560 | 0.066 | 0.966 | 5.32 | 0.38 | Thoa | 5.32 | 18 3 18 3 1526 | 1.09 | Thoa
an
3g DIA | Nhip | 163 [ 250 | 600 | 40 | 560 | 0.075 | 0.961 | 11.64 | 0.832 | Thdéa | 11.64 | 18 3 18 3 1526 | 1.09 | Thoa
DIA | Goi | -482 | 250 | 600 | 40 | 560 | 0.042 | 0.978 | 3.38 | 0.242 | Thoéa | 3.38 | 18 3 18 3 1526 | 1.09 | Thoa
A DIA | G6i | -56.1 | 250 | 600 | 40 | 560 | 0.049 | 0.975 | 3.95 | 0.282 | Thoa | 3.95 | 18 2 18 2 1017 | 0.73 | Thoa
I,)_ DIA | Nhip | 129 | 250 | 600 | 40 | 560 | 0.059 | 0.969 | 9.11 | 0.651 | Thoéa | 9.11 18 2 18 2 1017 | 0.73 | Thoa
mai ;
DIA | Goi | -37.4 | 250 | 600 | 40 | 560 | 0.033 | 0.983 | 2.61 |0.187 | Théa | 2.61 | 18 2 18 2 1017 | 0.73 | Thoa
M D1 | Gbi |-23.1 250 | 350 | 40 | 310 | 0.066 [ 0.966 | 2.97 | 0.383 | Thoa | 2.97 | 18 2 18 2 1017 | 1.31 | Thoa
ai
dusi D1 | Nhip| 29.7 {250 | 350 | 40 | 310 | 0.045|0.977 | 3.78 | 0.487 | Thoéa | 3.78 | 18 2 18 2 1017 | 1.31 | Thoa
udi :
D1 | Goi | -37.4 {250 | 350 | 40 | 310 | 0.107 | 0.943 | 492 | 0.635| Thoéa | 492 | 18 2 18 2 1017 | 1.31 | Thoa

Sinh vién thyc hién: Pham Trung Thanh
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4.10.4. Tinh todn cot thép dai dim
a. Quy dinh cdu tao ciia cot thép dai
Quy dinh cAu tao cta cdt dai trong dam can dat cot dai dm toan bo cdt thép doc va lién
két v6i ching dé tao thanh khung c6t thép chic chén.
DPuong kinh cbt thép dai ti thiéu bang @5 khi chiéu cao tiét dién h < 800 va @8 khi h
> 800.
S6 nhanh cdt dai trong mdi 16p phu thudc bé rong dam b va sé luong cbt thép doc. Khi
b < 150 va & mdi phia chi dat mot thanh cbt thép doc thi duoc phép dung dai mot
nhanh. Vi b khong 16n va sé cbt thép doc vira phai thuong dung dai hai nhanh. Khi b
kha 16n va c6 nhiéu cbt thép doc can cu tao cot dai co s6 nhanh nhiéu hon.
Khoang cach gitta cac 16p cbt dai s c6 thé déu hodc khong déu trong toan nhip dam.
Dit ¢t thép dai déu s& thudn loi cho thi cong nhung khong hop 1y vé mat tiét kiém vat
lidu thép. Tiéu chuan thiét ké chia dim ra cac doan dé quy dinh vé khoang cach cau tao
ctia cbt thép dai: doan dam gan gdi twra co chiéu dai ag va doan giita dam.
Dam chiu tai trong phan b ag = %1.
Dam chiu tai trong tip trung ag = max (V,il) v6i v 1a khoang cach theo phuong truc
dam tir gdi twa dén tai trong tap trung.
Trong doan a khoang cach ciu tao cua ct thép dai khong duoc vuot qua:
150 vaZ -Kkhih < 450
500 va s - khi h> 450

Trong doan giita dam khi h > 300 thi khoang cach s khong 16n qua 500 va Zh; khi h <
300 va néu theo tinh toan khong can dén cdt thép dai thi c6 thé khong dat.
Quy dinh tinh toan:
Lua chon cac thong sb cua cot dai:

Ta thuong lua chon trudc duong kinh va s6 nhanh cta cot dai va xac dinh
khoang cach cOt dai. Vi bai toan tinh cét dai, viée xac dinh khoang cach cdt dai dwa
trén cac gia tri sau:

Khoang céch tinh toan cua cot dai

SWASW

. R
Tu qy = —,  suyra:
_ RswAsw

S
t Asw

Khoang cach 16n nhat giita cac cot dai:
Dé danh gia pha hoai trén tiét dién nghiéng nam giita hai ¢t dai ké nhau, can dam bao

diéu kién cuong do:
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_ 1,5Rp:bh3

Q=Qp s
1,5Rp, bh?
Q
Pé tang hé s6 an toan, tiéu chuan TCVN 5574:2018 quy dinh:

S = Smax = Q

s<

Khoang cach céu tao cua cdt dai:
Khoang cach cAu tao cua cdt dai cho cAu kién chju ubn duoc quy dinh TCVN 5574:2018
Diéu 10.3.4.3 nhu sau:
Trén cac doan cau kién ma riéng bé tong du kha nang chiu luc cat:
Vi cac ban dic, cac ban nhiéu suon c6 chiéu cao nhé hon 300mm va cac dim (suon)
¢6 chiéu cao nho hon 150mm: khong can b tri ¢t thép ngang.
Vi cac dAm va sudn ¢ chiéu cao tir 150mm trd 1én, cic ban nhiéu sudn cé chiéu cao
tir 300 mm tro lén:
{ Se¢ = min[0,75h0; 500mm | B < 70
Se¢ = min[0,75h0; 400mm] B70 <+ 100
Trén cac doan cau kién can thiét b tri c6t dai theo tinh toan vi bé tong khong di kha
nang chiu lyc ct:
{ S¢e = min[0,5h0;300mm | B < 70
Se¢ = min[0,5h0; 250mm] B70 = 100
Khoang cach thiét ké cua cdt dai
Khoang cach thiét ké s cta cot dai duge lwa chon 1a khoang cach ti thiéu trong cac
khoang céach trén va lay chin dén don vi cm.
s < min[Sg, Smaxs Sct)
b. Tinh todn cét dai trong dam tdi trong chiu phin bé déu
Diéu kién cudng d6 vé luc cit trén tiét dién nghiéng cho truong hop dim chiu tai
trong phan bd déu tuong ddi phtrc tap nén trong thyc hanh, vi¢c tinh toan thuong duoc
dua vé bai toan kiém tra kha nang chiu luc cit theo trinh ty nhu sau:
Céc s6 liéu bai toan: b, ho, Rs, Rur, Rew, q, Q.
Budc 1: Kiém tra kha nang chiu (mg suat nén chinh ctia bung dam theo:
Q < @b, PnRpbhy  (20)
Budc 2: Kiém tra kha ning chiu cit cia bé tong:
Kiém tra tai cac diém 2161 han céc khoang gia tri cia C theo diéu kién:
Q1 < Quq = min[Q}4(0), Q%% (Bho)]
Trong do:
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01 (0) = 2,5Ry;bh,
3%(31‘10) = O,SRbtbhO + 3qh0

Kiém tra thém tai cac tiét dién nghién ¢ néu 0,6h, < C; < 3hy:

Q: < QY4(c1) = [6Rybhiq
2
Trong do: c, = \/@

Néu cac diéu kién nay thoa man, chi can chon va b tri c¢dt dai theo yéu cau ciu tao. Néu
mot trong cac diéu kién nay khong thoa man, tiép tuc bude 3.
Budc 3: Chon cdt dai 2 nhanh, dudng kinh ¢10 cho toan bé chiéu dai dim.

Sct = min[0,5h,; 300mm

Rp,bhj
Smax = Q

Budc 4: Xac dinh khoang cach tinh toan cua cbt dai.

hO _ (QmaX—th—l,ZSRbtbho)
qsw - h
> 0
Qsw = 2,5hy _ (Qmax —2,5qho—0,5Rp¢bhyg)
sw - h
0
o Rsw+Asw
tt —
dsw

Chon khoang cach thiét ké cua cot dai:
s = min [ S, Smaxs Sctl
Budc 5: Kiém tra kha nang chiu cét ctiia bé tong va cot dai:
Kiém tra tai cac diém giéi han cac khoang cach gia trj C theo diéu kién:

Q1 < Quq = min[Quq(0), Quq(2hy), Quq(3hy)]
Trong do:
Quq(0) = 2,5R,bhy + 0,75q4,,hy
Quq(2hg) = 0,75Ry,bhy + 1,5q5wh + 2gh,

Quq(3hg) = 0,5Rpbhg + 1,5q4,hg + 3ghy

Kiém tra thém tai cac tiét dién nghién ¢; va ¢, trong cac truong hop sau:
+Néu 0,6h, < C, < 2h,:

Q; < le,lq(CZ) = \/6Rbtbhé(0;75qu +q)

+Néu Zho < Cl < 3h0:

Q < Qiq(‘h) = /6Rbtbhéq + 1,5¢swhy

Trong d6 : ¢ xac dinh theo biéu thuc (1); c2xac dinh nhu sau:
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1,5Rpbh3
0,75qsw + q

Néu cac diéu kién nay théa mén, dim du kha ning chiu luc cit. Néu mot trong nhitng
diéu kién nay khong thoa man, can chon lai duong kinh hodc/va khoang cach cbt dai;
cling co thé chon lai s6 nhanh cét dai néu can thiét.
c. Tinh todn cét dai trong dam chiu tdi trong tdp trung:
Budc 1: Kiém tra kha ning chiu tng suit nén chinh cta bung dam theo:

Q < @p, PnRpbhy
Budc 2: Kiém tra kha ning chiu cit cia bé tong:
Kiém tra tai cac diém 2161 han cac khoang gia tri cia C theo diéu kién:

Q1 < Quq = min[Qy5(0), QY% (3ho)]

Trong do:

24(0) = 2,5Rybh,

{ 3?1(3h0) = 0,5Rp, bhy + 3gh,

Kiém tra thém tai cac tiét dién nghién c¢; néu 0,6h, < C; < 3hy:

Q; < ?1(1]((:1) = 6Rbtbhgq

; 1,5Rptbh3
Trong do: C, = /%

Néu céc diéu kién nay thoa man, chi can chon va b tri ¢dt dai theo yéu cau cAu tao. Néu
mot trong cac diéu kién nay khong thoa man, tiép tuc bude 3.
Budc 3: Chon c6t dai 2 nhanh, dudng kinh $10 cho toan bo chiéu dai dam.
Sct = min[0,5h,; 300mm
Rbtbh%

Smax - Q

Budc 4: Xéac dinh khoang cach cbt dai.
Tinh luc c6t dai phai chiu trén mot don vi chiéu dai cau kién theo cac truong hop sau
cua a:
Khi a < 0,5hy :
qsw:i (Qq — 2,5Ry,bhy)
Khi 0,5h0 < a < hO:

1 1,25Ry,;bh3
Qsw = a Ql a

Khi h0 <a < 2,5h0:
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1 1,25R,,bh?
Qsw = h_O 1 T

Khia>2,5h0:

1
Qsw = h_ (Q; — 0»5Rbtbh0)
0

Dong thoi, lwong cbt dai phai 16n hon luong cbt dai tdi theo (4.87):

Jsw = Jsw,min = 0:25Rbtb

Tinh khoang cach tinh toan cua cot dai:
_ Rswhsw
Su=—_——
dsw

Chon khoéang cach thiét ké ciia cot dai:

S = min [Sttr Smaxr Sct]

Sinh vién thyc hién: Pham Trung Thanh Hudng dén: TS. Nguyén Cong Luyén
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Bang 4.30 Ct thép dai dam khung truc 4

Vi P Diéu M S
V2 | b h a | ho biéu kién 1 Qbmin . ql b Qo1 Isw | Set | Smax Stt
Tri kién 2 chon
T3 Tén Q 0
ang A
Dam < @p, PnRpbhg KN
m kKN | mm | mm | mm | mm < Qpmin | KN/m | kN.m kN kN/m | mm mm mm | Mm
. . . cau | .
D1 Goi | -49 | 250 | 600 | 40 | 560 thoa 88.2 cautao | 14.20 | cautao ¢ cautao | 280 | 1683.44 | cautao | 200
a0
, . ca . .
D1 Nhip | 16.4 | 250 | 600 | 40 | 560 thoa 88.2 cautao | 14.20 | cau tao . Y cau tao | 280 | 5019.51 | cautao | 200
a0
D1 Goi | 82.9 | 250 | 600 | 40 | 560 thoa 88.2 cautao | 14.20 | cautao . . cautao | 280 | 993.00 | cautao | 200
a0
D1-A | Goi | -97 | 250 | 400 | 40 | 360 thoa 56.7 cautao | 14.20 | cautao . . cautao | 180 | 351.63 | cautao | 200
Téng 30
. . cau . .
2 DI1-A | Nhip | 14.9 | 250 | 400 | 40 | 360 théa 56.7 cautao | 14.20 | cautao ¢ cautao | 180 | 2280.16 | cautao | 200
a0
DI-A | G6i | 125 | 250 | 400 | 40 | 360 thoa 56.7 | tinhtoan | 14.20 | 68.04 | 62.17 | 83.977 | 180 | 272.90 | 58.92 | 200
. . . cau | .
D1-A | Goi | -97 | 250 | 600 | 40 | 560 thoa 88.2 cautao | 14.20 | cau tao . cautao | 280 | 850.41 | cautao | 200
Téng %0
. . cau . .
3 DI1-A | Nhip | 15.1 | 250 | 600 | 40 | 560 thoa 88.2 cautao | 14.20 | cau tao . cautao | 280 | 5451.66 | cautao | 200
a0
DI-A | G6i | 125 | 250 | 600 | 40 | 560 thoa 88.2 | tinhtoan | 14.20 | 164.64 | 96.70 | 45.793 | 280 | 658.40 | 108.05 | 200
. . . ciu . .
Ap D1-A | Go6i | -66 | 250 | 600 | 40 | 560 thoa 88.2 cautao | 14.20 | cau tao . cautao | 280 | 1249.17 | cautao | 200
a0
mai . . cau . .
DI1-A | Nhip | 13.9 | 250 | 600 | 40 | 560 thoa 88.2 cautao | 14.20 | cau tao . cautao | 280 | 5922.30 | cautao | 200
20
Sinh vién thuc hién: Pham Trung Thanh Hudng dan: TS. Nguyén Cong Luyén 77




Thiét ké két cau Biét thu du lich - Hoi An

DI-A | Goi 1965 ] 250 ] 600 | 40 | 560 thoa 88.2 | tinh toan | 14.20 | 164.64 | 96.70 | 31.528 | 280 | 853.06 | 156.94 | 200

DI | Géi | -29 | 250 | 350 | 40 | 310 théa 48.825 | cAutao | 14.20 | chu tao :au chutao | 155 | 872.88 | cAutao | 200
a0

Mai , , chu , .

dusi D1 Nhip | -3.7 | 250 | 350 | 40 | 310 thoa 48.825 | cautao | 14.20 | cautao . cautao | 155 | 6817.91 | cautao | 200
a0

DI | G&i |30.1] 250|350 | 40 |310 thoa 48.825 | chutao | 14.20 | chu tao :au chutao | 155 | 838.08 | cAutao | 200
a0

Hudng dan: TS. Nguyén Cong Luyén 78
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4.11. Tinh toan c¢t khung truc 4

Cot 1a cau kién chiu nén léch tam xién, tuy theo vi tri diém dat luc doc cling nhu tuong
quan gitta cac N, My, My v6i kich thuée tiét dién va viée b tri cbt thép ma co thé xay
truong hop toan bd tiét dién chju nén hay mdt phﬁn chiu nén, mot phﬁn chiu kéo, c6 thé

13 mot trong bdn dang sau:

/ .
7 Xo
< X
e © o o o e o o o
R _
@ P \"n ® /
_ .
® o ® /
» /
o o (Y
“ /
.
-~
-~ -
i A,

Hinh 4.22 Cac dang vung bé tong chiu nén
4.11.1. Tinh toan thép doc cot
Noi lyc dé tinh toan nén 1éch tim xién duoc léy tir két qua to hop trong do can cha
y cac bg ba ndi1 lyc nhu sau:
1.C6 N 16n nhat va My, My tuong tng
2.C6 My 16n nhét va N, My tuong (mg
3.C6 My 16n nhét va N, My twong g
4.Co My, My déu 16m va N tuong tng
5.C6 d0 1éch tam eix= Mx/N hodc eiy= My/N 16n
St dung phuong phap gan dung dé tinh toan cot nén léch tim xién. Bién d6i
truong hop nén léch tim xién thanh léch tim phang twong dwong dé tinh vdi trinh ty
nhu sau:
Cot thép duoc dit theo chu vi, trong d6 cot thép dat theo canh b c6 mat do 16n

hon béng mat do theo canh h
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/\l

{ l 1\ I X

- {l /600
a=(h/30
Tinh @9 1éch tdm ban dau : v6i kéu cdu siéu tinh
eox=max(€ix,Cax)
eoy=max(€1y,Cay)
trong do 1 — chiéu cao cdt h — chiéu cao tiét dién cot
My My
N, WTN,
Mx — m6 men theo phuong x; My — md men theo phuong y

elx -

Tinh hé s6 udn doc theo tirng phuwong
Tinh d§ manh tirng phuong

le 1Oy
ly

iy 7Y
Trong do: chiéu dai tinh toan (theo phu luc) lox = 0,71; loy = 0,71; 1 — chiéu cao cot;
ix, iy — ban kinh tinh toan cua tiét dién cot theo phuong x, y.
Xét anh huong cua udn doc theo timg phuong:
+ khi d6 manh theo timg phuong (A, Ay) <28 1ay I] = 1;

+ khi d6 manh theo timg phuong (Ax, Ay) > 28, tinh theo hé s6 anh hudng ubn

doc;
1

n= P x 1000

~ 25x(0.2%xCy x 1.05 x Cy)  E y 2
T5XC, ¥ Gy )% By (g

Sinh vién thyc hi¢n: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 80



Thiét ké két cau Biét thu du lich - Hoi An

Mo hinh ‘ Theo phuong x Theo phuong v
Diéu kién M, M, M, M,
C C. 4 C
Ky hi¢u h=C,: b=C, h=C: b=C,
M=M_,, M,=M M =M, M,=M,
e =e, + 0, 24.’__],. e, =e, + 0. 285‘
€ax: €4+ 40 léch tim ngau nhiéu theo hai phuong.

- Gia thiét chiéu day a, tinh ho = h- a; Z, = h -2a, chuan bj cac sb liéu Ru, R, Rec, Er nhur
v6i truomg hop nén 1éch tim phang
- Tinh toan theo trudong hop dit c6t thép doi xung;

N

X4 =
1 Rp-b

- H¢ s6 chuyén d6i mo:

. N 0,6X
+ Khi x1 < hg thi mg = l_ﬁ

+ Khi x; > ho thi mo = 0,4
- Tinh m6 men tuong duong:
M=M, +mg-M,
- Tién hanh tinh toan c6t thép theo 1éch tam phéng voi cap nodi luc N, M, véi kich thude
tiét dién byh

A 1A A ~ ~ e A M
- B I¢éch tam tinh hoc ( da xét uén doc): e1 = N

- Do 1éch tAm tinh toan : V&i két cau siéu tinh eo = max(el, €a)
V6i két cu tinh dinh eo = e1 + €a
-Tinhe:e=eo +0,5h —a.
Duya vao do 1éch tam eo va gia tri x dé phan bié¢t cac truong hop tinh toan .
a) Truong hop 1: nén 1éch tam rat bé khie = Zz < 0,3 tinh toan gan nhu nén dang tam
- Hé s6 anh hudng d6 1éch tam Y.

1

Ye = (0.5-£)(2+¢)

+KhiA< 14 1ay ¢ = 1;
+ Khi A > 14 tinh ¢ theo cong thirc sau
¢ = 1,208 —0,0000288 A% — 0,0016A
- Hé s ubn doc phu them khi xét dung tam:
[1-ole

(pe:(p-l_ 0,3
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- Dién tich toan bd cdt thép doc A

Y(;N — Rybh
A= —2——
st RS _ Rb
b) Trudng hop 2: nén léch tim bé khi g = ;—z <0,3 va x> Egho thi 14y x = &rho

Tinh dién tich toan b cdt thép A theo cong thirc:
Ne—Rpbx(ho-7)
0.4RscZ,

Age =

¢) Trwomg hop 3: nén 1éch tam 16n khi e = % > 0,3 va x < Erho

Tinh dién toan bo cot thép Ay theo cong thirc

N(e+2-ho)

Ag = véihyg =h—a;Z, = hy—a’

RscZa
- Chon b6 trf cbt thép theo chu vi, trong do6 cot thép dat theo canh b c6 mat do 16n hon
hoac béng mat do canh h.

Sau khi da tinh duoc c6t thép theo phuong phap gan dung nhu trén, tién hanh tinh hop
li ciia lugng cot thép tinh bang cach kiém tra ham luong cdt thép hop 1i. Di véi cau
kién cot ham luong cbt thép hop 1i1a 1% < pu <3 %

Pong thoi ham lugng cdt thép toan bo cbt thép doc trong cot khong vuot qua gia tri
sau day:
- Vé6i két cdu thong thudng: pmax < 6%
- Khi xét t6i dong dat : pmax < 3,5 %
< Tinh toan thép doc cot C12 ting 2
Thong sb vat liéu
Bé tong B25:
- Yp=0.85
- Ry=14.5 Mpa
- Rp=1.05 Mpa
- Ep=30000 Mpa
- &r=10.645
Thép chon CB300-V
- Ys=1.00
- Rs=260 Mpa
Rsc= 260 Mpa
Thong sé dau vao
- Luc nén doc truc tac dung 1én cdt P =821.02 kN
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- Momen ubn theo phuong y My = 28.5 kN.m
- Momen ubn theo phuong x Mx = -35.9 kN.m
- Chiéu dai tinh toan cua cot l;; = 2240 mm
- Chiéu dai ty do theo phuong x C,= 400m
- Chiéu dai ty do theo phuong y Cy=250m
- L&p bé tong bao vé a = 35mm

Anh huéng udng doc theo truc X

D6 1éch tAm ngiu nhién e,y = llP)I(l 1000 = =22 5 X 1000 = 44 mm
=t = 2280 _ 1944 <44
0.288xCy  0.288x400
-y =1
M, = 2XP _ 35 97 kN.m
1000
Anh huéng udng doc theo truc Y
D6 1éch tAm ngiu nhién €ay = lllvhl(l X1000 = —22 > X 1000 =35 mm
g=—tt =% 311> 08
0.288xCy  0.288x250
1
=Ny = PX1000 =1.13
2.5%(0.2XCyx1.05XCx)
T5xCy+Cx IXEp (7 )/l
M,,= 20— 3 29 kN.m
1000

s My; M A S T P A 2
Vi C—X1<C—yl nén qui vé bai toan 1éch tim phang theo phuong Y
x Gy

- hdl =:h4y1 == 32.29 k}JIn
- M, = M,; = 35.92 kN.m

h,=215 mm
L= Px1000 — 167 mm
RpXypXb
Vi Xy<h, nén my=1 — 222 = 0.54
0

M =M, +m, X My X 2 =44.41 kN.m

e, = +0.2 X ey, =11

ay

e; =—=54 mm

-olz rD

e, = max (eq, e;) = 54 mm
h
e=e0+——a= 144 mm
€= =% < 0.3 Nén léch tim rat bé tinh toan gan nhu nén ding tam
0
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A Ao ; A 1A A _ 1 _
H¢ s anh hudéng dg 1éch tam y, = Os—x@tD) 1.788

A =max(Ax; Ay) =31.11
Khi A < 14 14y ¢ = 1; khi 14 <\, < 104 thi ldy A theo cong thc:
@ = 1,028 — 0,0000288A2 — 0,0016A = 0.951

0= @ + % = 0.992

YexP _ Rpxbxh

Tacod Ay = —————=9.98 cm?
stt Rer — R
sc b

chon thép 6018 c6 As = 15.27 cm?
4.11.2. Tinh toan thép dai cot
- Chon dudng kinh cot dai:
8mm
bsw | Psmax
4

Trong d6: Qs.max duong kinh 16n nhét cta cbt doc;

Os.min dudng kinh 16n nhét cta cbt doc;
- Chon s6 nhénh cdt dain .
- Tinh Asw : Asw =n. 0% /4

- Tinh toan khoang cach cdt dai tinh toan Sy :

RswAsw
St = 47((%2(1 + (Pn)Rbtbh(z))

H¢ sO @v2 xét dén anh hudng cua loai bé tong dugc lay nhu sau: do1 voi bé tong nang va

bé tong t6 ong:
2,0 ; dbi v6i bé tong hat nho : 1,7.
Hé sb On, XEt dén anh huong luc doc, dugc xac dinh nhu sau:

Khi chiu luc nén doc, xac dinh theo cong thurc

N
<05
Rbtbho

¢n =01

- Tinh khoang cach c6t dai 10n nhat Smax:

S < @ba((1+¢@n)Rptbh3)
max — Q

- Chon khoéang cach c6t dai thiét ké Su: St < (Stt, Smax, Sct)
Bang 4.31 Cot dai cot truc 4

. Cot dai
Tang Tén cft
Q Asw (Pn Stt Smax Schgn
C5 6 | 56.52 0.92 8.18 212.55 200
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" 6 | 56.52 0.92 8.25 212.90 | 200
TANG

3 6 | 56.52 1.06 6.59 204.72 | 200

Ham C12

6 | 56.52 1.06 6.64 204.98 | 200

s 6 | 56.52 0.74 11.45 226.79 | 200

R 6 | 56.52 0.73 11.64 227.55 | 200
TANG 1

c12 6 | 56.52 0.89 8.69 21493 | 200

6 | 56.52 0.88 8.83 215.57 | 200

s 6 | 56.52 0.51 21.10 260.18 | 200

R 6 | 56.52 0.50 21.64 261.82 | 200
TANG 2

cl2 6 | 56.52 0.59 16.55 245.61 | 200

6 | 56.52 0.58 16.93 246.92 | 200

Cs 6 | 56.52 0.32 46.98 29243 | 200

R 6 | 56.52 0.31 49.08 296.10 | 200
TANG 3

c12 6 | 56.52 0.34 41.74 28291 | 200

6 | 56.52 0.33 43.60 286.35 | 200

s 6 | 56.52 0.11 326.65 390.62 | 200

h ' 6 | 56.52 0.10 367.55 413.11 | 200
Ap Mai

c12 6 | 56.52 0.11 340.27 398.26 | 200

6 | 56.52 0.10 384.36 421.99 | 200
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Bang 4.32 Cac to hop tinh toan cdt thép doc truc 4 cot C5

Tén hTé l\f/f; 1\16;33: Iy Anh hué*t:rgulg(ir(l doc theo Anh hudng udn doc theo truc Y Quilo\z;ibéi b e Astl u
Tﬁng A tigﬁ My e M, léchatém .
Cot bxh todn (kN.m) | (kN.m) | (mm) Ik hy wem | om ly hy v tucgfgl?uggng (mm) (em”) | (%)
Ting1 | €5 | 250x400 | 1 03814 | 16.1367 | 2240 19.44 1.00 16.14 8 | 31.11 1.13 8.17 pthrgE; X 250 | 0.073 | 4.00 0.40
Ting 1 | C5 | 250x400 | 2 16.(;984 153664 | 2240 19.44 1.00 15.37 8 | 31.11 1.13 18.18 pthrgtel;Y 400 | 0.126 | 4.00 0.40
Ting 1 | €5 | 250x400 | 3 | 22.2695 | 15.5358 | 2240 19.44 1.00 15.54 8 | 31.11 1.13 25.26 phzgﬁcg)Y 400 | 0.165 | 4.00 0.40
Ting 1 | €5 | 250x400 | 4 23.55999 9.0749 2240 19.44 1.00 9.07 8 | 31.11 1.11 26.48 phzgs(g) v 400 | 0.207 | 4.00 0.40
Ting 1 | €5 | 250x400 | 5 | 247324 | 9.2856 2240 19.44 1.00 9.29 8 | 31.11 1.11 27.42 phzgﬁcg)Y 400 | 0.214 | 4.00 0.40
Ting2 | C5 | 250x400 | 1 30073 | 391938 | 2240 19.44 1.00 39.19 8 | 31.11 1.10 6.42 phlj;gz; X 250 | 0.178 | 4.00 0.40
Ting2 | C5 | 250x400 | 2 16.9_025 376512 | 2240 19.44 1.00 37.65 8 | 31.11 1.10 18.67 phll;gﬁz X 250 | 0.226 | 4.00 0.40
Ting2 | €5 | 250x400 | 3 | 275515 | 37.8286 | 2240 19.44 1.00 37.83 8 | 31.11 1.11 30.65 phll;gri;Y 400 | 0.305 | 4.00 0.40
Ting2 | C5 | 250x400 | 4 24.7_641 244477 | 2240 19.44 1.00 24.45 8 | 31.11 1.09 | 27.01 phll;gri;Y 400 | 0.315 | 4.00 0.40
Ting2 | €5 | 250x400 | 5 | 29.8786 | 24.6665 | 2240 19.44 1.00 24.67 8 | 31.11 1.09 | 32.70 phll;gri;Y 400 | 0.363 | 4.00 0.40
Ting3 | €5 | 250x400 | 1 550 533125 | 2240 19.44 1.00 53.31 8 | 31.11 1.07 5.96 phll;gﬁ;: X 250 | 0.344 | 4.00 0.40
Ting3 | €5 | 250x400 | 2 18.7649 | 51.843 2240 19.44 1.00 51.84 8 | 31.11 1.07 | 20.16 phzgsz X 250 | 0.442 | 5.19 0.52
Ting3 | €5 | 250x400 | 3 | 21.6647 | 51.856 2240 19.44 1.00 51.86 8 | 31.11 1.08 | 23.32 phzlgﬁz X 250 | 0.464 | 6.30 0.63
Ting3 | ©5 | 250x400 | 4 | 193604 | 38.0869 | 2240 19.44 1.00 38.09 8 | 31.11 1.06 | 20.57 phzlgﬁz X 250 | 0.461 | 4.00 0.40
Ting3 | €5 | 250x400 | 5 | 22.5823 | 38.1013 | 2240 19.44 1.00 38.10 8 | 31.11 1.06 | 24.04 phzlgﬁz v 400 | 0.520 | 5.21 0.52
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Theo
Apmai | €5 | 250x350 1 35646 | 44.0003 2240 22.22 1.00 44.00 31.11 1.04 3.71 phuong X 250 0.592 4.77 0.55
Theo
Apmai | C5 | 2505350 | 2 | -5.0865 | 20.5757 | 2240 22.22 1.00 29.58 31.11 1.03 5.26 phuong X 250 | 0.545 | 3.50 | 0.40
Theo
Apmai | C5 | 2505350 | 3 109587 | 29.6692 | 2240 22.22 1.00 29.67 31.11 1.04 11.38 phurong X 250 | 0.660 | 4.81 0.55
Theo
Apmai | C5 | 2505350 | 4 | -6.7746 | 29.5658 | 2240 22.22 1.00 29.57 31.11 1.04 7.01 phurong X 250 | 0.577 | 3.50 | 0.40
Theo
Apmai | C5 | 2505350 | 5 12.6469 | 296791 | 2240 22.22 1.00 29.68 31.11 1.04 13.15 phurong X 250 | 0.693 | 5.56 0.64
Mai 25.93 1.00 35.95 31.11 1.01 0.73 Theo 250 1.833 | 11.01 1.47
duéi C5 | 250x300 1 -0.7193 | 35.9471 2240 ) ) ) ) ) ) phuong X ) ) )
Mai 25.93 1.00 35.98 31.11 1.02 6.47 Theo 250 2171 | 13.77 1.84
duéi C5 | 250x300 2 6.3529 | 35.9821 2240 ) ) ) ) ) ) phuong X ) ) )
Mai Theo
dusi c5 | 250x300 3 -1.1904 | 26.5551 2240 25.93 1.00 26.56 31.11 1.01 1.21 phurong X 250 1.403 7.35 0.98
Mai Theo
dusi c5 | 250x300 4 53208 | 26,5875 2240 25.93 1.00 26.59 31.11 1.02 5.41 phurong X 250 1.653 9.37 1.25
Mai Theo
dusi c5 | 250x300 5 18628 | 265519 | 2240 25.93 1.00 26.55 31.11 1.01 1.89 phurong X 250 1.441 7.67 1.02
Bang 4.33 Céc t6 hop tinh toan cbt thép doc truc 4 cot C12
A M, = My = | Anh huéng udn doc theo truc | Anh huong udn doc theo truc | Quy vé bai
Tén 6 P Ma, M X Y todn | Truong | A | Ast ] 4
Tang Egﬁ e My Cay My l?ﬁéﬁ; Egﬁ 2 2
A ax X a; 0
Cot bxh toan (kN) (kN.m) | (kN.m) o) L hy x| om ly hy o trong toan (cm?) | (em”) | (%)
duong
; - 16 | 1944 | 1.00 | 1594 | 8 | 3111 | 115 | 962 | P | LTRB | -2.90 | 4.00 | 0.40
Tang 1 | C12 | 250x400 | 1 1006.184 | 0.403 | 15.9409 ) ' ) ) ) ) phuong X ) ) )
- Theo
Ting 1 | C12 | 250x400 | 2 084.486 | 24.0914 | 15.1461 15 | 19.44 | 1.00 | 15.15 | 24 | 31.11 1.16 | 27.87 phurong Y LTRB | 4.56 | 4.56 | 0.46
Theo
Tﬁng 11 c12 | 250x400 3 795.0951 | 203015 | -8.8942 13 | 19.44 | 1.00 | 10.60 | 26 | 31.11 1.12 22.81 phuong Y LTRB | -5.56 | 4.00 | 0.40
- Theo
Tﬁng 11 c12 | 250x400 | 4 796.3939 | 25.9086 | -9.0902 13 | 19.44 | 1.00 | 10.62 | 33 | 31.11 1.13 29.23 phuong Y LTRB | -1.28 | 4.00 | 0.40
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Thng 1 | C12 | 250x400 1049553 | 267305 | 88708 | 13 | 1944 | 1.00 | 1060 | 34 | 3111 | 113 | 30.17 pthIgﬁ;Y LTRB | -0.62 | 4.00 | 0.40
Thng 2 | C12 | 250x400 2375099 | 19674 | 374603 | 45 | 1944 | 1.00 | 3746 | 8 | 3111 | 112 | 781 pthrgﬁ;x LTRB | -4.19 | 4.00 | 0.40
Thng 2 | C12 | 250x400 0316805 | 24.6799 | 361176 | 44 | 1944 | 1.00 | 3612 | 30 | 3111 | 113 | 2791 pthIgﬁ;Y LTRB | 535 | 535 | 0.53
Thng 2 | C12 | 250x400 0310268 | 28,5618 | 35.0044 | 44 | 1944 | 1.00 | 35.92/| 35 | 3111 | 113 |32.39 pthIgﬁ;Y LTRB | 9.98 | 9.98 | 1.00
Thng 2 | C12 | 250x400 s75.6447 | 25,6170 | 220638 | 34 | 1944 | 1.00 | 2296 | 38 | 3111 | L1l | 2842 pthIgﬁ;Y LTRB | 027 | 4.00 | 0.40
Thng 2 | C12 | 250x400 75,5830 | 313128 | 220403 | 34 | 1944 | 1.00 | 2294 | 46 | 3111 | 111 | 3487 phgﬁ;Y LTL | 2.97 | 4.00 | 0.40
Thng 3 | C12 | 250x400 5570502 | 3.1495 | 477665 | 86 | 1944 | 100 | 47.77 | 8 [ 3111 | 108 | 500 phgzgx LTRB | -7.64 | 4.00 | 0.40
Thng 3 | C12 | 250x400 sa6.1661 | 209921 | 462503 | 85 | 1944 | 1.00 | 4626 | 38 | 3111 | 1.09 | 2281 phgzgx LTL | 329 | 4.00 | 0.40
Thng 3 | C12 | 250x400 4512745 | 19,0424 | 33.1300 | 73 | 1944 | 100 | 3303 | 42 | 3111 | 1.07 | 2041 phgzgx LTL | 021 | 4.00 | 0.40
Thng 3 | C12 | 250x400 451978 | 171982 | 330314 | 74 | 1944 | 100 [ 3323 | 38 | 3111 | 1.07 | 18.34 phgzgx LTL | -0.51 | 4.00 | 0.40
Thng 3 | C12 | 250x400 4512081 | 226125 | 33.1036 | 73 | 1944 | 1:00 | 3302 | 50 | 3111 | 1.07 | 2429 phLTrgflEY LTL | 2.11 | 4.00 | 0.40
fl; c12 | 250350 128011 | 25,7450 | 37,6506 | 138 | 22:22 | 1.00 | 37.65 | 21 | 3111 | 1.04 | 6.00 phzl;ﬁgx LTL | 3.08 | 3.50 | 0.40
fl; c12 | 250350 5728893 | 74135 | 376587 | 138 | 22:22 | 1.00 | 37.66 | 27 | 3111 | 105 | 7.75 phzl;ﬁgx LTL | 3.78 | 3.78 | 0.43
fl; c12 | 250350 5720058 | 117414 | 375880 | 138 | 22:22 | 1.00 | 37.59 | 43 | 3111 | 1.05 | 1231 phzgﬁgx LTL | 561 | 561 | 0.64
fl; c12 | 2505350 2284795 | -6.8801 | 25,2753 | 11| 22:22 | 1.00 | 2528 | 30 | 3111 | 1.04 | 7.14 phzgﬁgx LTL | 0.81 | 3.50 | 0.40
régi c12 | 2505350 2277494 | 106973 | 252105 | 111 | 2222 | 1.00 | 2521 | 47 | 3111 | 104 | 11.14 phggﬁzx LTL | 246 | 3.50 | 0.40
21\:[:?1 c12 | 250x300 120031 | 1407 | 308175 | 443 | 2593 | 1.00 | 32.82 | 19 | 3111 | 101 | 143 pthrgflzx LTL | 1012|1012 | 1.35
31\14;2 c12 | 250x300 136377 | 6104 | 307464 | 445 | 2593 | 100 | 3275 | 83 | 3111 | 102 | 623 pthrgz;x LTL | 12.40 | 12.40 | 1.65
31\1412 12 | 250x300 137 | 17100 | 23650 | 321 | 2593 | 1.00 | 23.66 | 23 | 3111 | 101 | 1.73 pthrgz;X LTL | 646 | 6.46 | 0.86
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é\ﬁiii C12 | 250x300 732803 5924 23.5_934 3221 2593 | 1.00 | 23,59 | 71 | 31.11 1.02 5.31 phEEEZX LTL 8.15 | 8.15 1.09
é\ﬁi‘; c12 | 250x300 137431 | 2407 | 23,6657 | 321 | 25:93 | 1.00 | 23.67 | 33 | 3111 | 101 | 246 phll;gﬁz x| LTL | 681 | 681 | 091
Bang 4.34 Cot thép doc cot truc 4
. M, = M, = Cx= Quy v& bai toan HS
Tang fen P M2, M3 b Gt ts : léch tam phang A g Chon thép Astchon | fen an
Cot (kN) (kN.m) | (kN.m) | (mm) | (mm) | (mm) | (mm) tuong duong (cm?) | (%) (cm?) | (%) | toan
Maiduoi | C12 | 73.64 6.12 -32.75 | 2240 250 300 35 Theo phuong X | 1240 | 1.65 | 6 | @ | 18 | 1527 | 2.04 | 1.23
Apmai | C12 | 272.10 11.74 -37.59 | 2240 250 350 35 Theo phuong X | 5.61 | 064 | 6 | @ | 18 | 1527 | 1.74 | 2.72
Tang3 | C12 | 546.17 20.99 -46.26 | 2240 250 400 35 Theo phuong X | 4.00 | 040 | 6 | @ | 18 | 1527 | 1.53 | 3.82
Tang?2 | C12 | 821.03 28.56 -35.92 | 2240 250 400 35 Theo phuong Y 998 | 1.00 | 6 | @ | 18 | 1527 | 1.53 | 1.53
Tang 1 C12 | 984.49 24.09 -15.15 | 2240 250 400 35 Theo phuongY | 456 | 046 | 6 | @ | 18 | 1527 | 1.53 | 3.35
Mai duoi | C5 75.29 6.35 35.98 2240 250 300 35 Theo phuong X | 13.77 | 1.84 | 6 | @ | 18 | 1527 | 2.04 | 1.11
Ap mai C5 | 254.15 12.24 42.61 2240 250 350 35 Theo phuong X 815 [ 093 |6 | @O | 18 | 1527 | 1.74 | 1.87
Tang 3 C5 | 470.77 21.66 51.86 2240 250 400 35 Theo phuong X | 630 | 0.63 | 6 | @ | 18 | 1527 | 1.53 | 2.43
Tang 2 C5 | 687.22 22.83 37.81 2240 250 400 35 Theo phuongY | 4.00 | 040 | 6 | @ | 18 | 1527 | 1.53 | 3.82
Tang 1 C5 | 852.05 22.27 15.54 2240 250 400 35 Theo phuongY | 4.00 | 040 | 6 | @ | 18 | 1527 | 1.53 | 3.82
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Chuwong 5: THIET KE MONG KHUNG TRUC 4

5.1. Céc chi tiéu co' 1y cia 16p dat

MONG M5
& w & & = = (a)
MONG M12
© 6 06 O 6 & O
Hinh 5.1 Mit bang b tri méng
Cong trinh dugc xay dung ¢ Tinh Quang Nam
Dia tang duoc phan chia theo thit tu tir trén xudéng dudi nhu sau:
Bang 5.1 Chi tiéu co 1y cta cac 16p dit
Chiéu
Lép Loai Dt dgay | Yoo | Yno | W [WnhpWdl @
m |kN/m® |[kKNm*| % | % | % | (°)
Lép 1 | Cat min, chat vira 9.5 | 19.15 | 1529 |253| - - | 31
Lép 2 | Cat min, chat 82 | 19.71 | 15.78 |23.1 | - - |35
Lép 3 | Cat bui, chat 55 | 1871 | 1472 |272 | - - | 28
Cat thd vira chat dén rat
Loép 4 chit 1.8 | 19.64 | 1599 |22.8| - - | 41

5.2. Nhan xét danh gia vé tinh ning xay dung caa dat

Nhan théy lop 1 valop 2 1alop dat cat & trang thai chat vira c6 dg chit cao,

c6 kha nang chiu tai 16n, co6 tinh ndng x4y dung tot c6 thé xam xét lam nén mong

cho cong trinh.

5.3. Lwa chon phwong an méng

Cong trinh thudc loai cong trinh cao ting co tai trong kha 16m, str dung giai phap khung

BTCT toan khéi. Cong trinh dugc xay dung ¢ thanh phé, thudc khu vuc dan cu, trang
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thai dat trong dbi tot, can cr vao dia chat thuy vin va kha ning thi cong cua don vi thi

cong ta chon phuonng an mong coc.

Uu diém:

R/
0‘0

C6 kha nang chiu duoc tai trong 16n

Chiu tai trong ngang lon

Giam dugc dd Iun chénh 1€ch cia mong

Mong coc cho phép thi céng nhanh, khong phu thudc vao thoi tiét.

Khi thi cong c6 thé ding cac bién phap co gidi hoa van chuyén va dong coc.
Giam tiéng On va chan dong so vdi loai coc dong nén it gdy nguy hiém dén nén
dat ctia cac cong trinh gan khu vuc giy dung.

Chat luong coc dugc dam bao vi coc dugce ché tao & nha may hoac tai cong
truong trong bai dac coc nén dé kiém tra chat luong coc.

Giam dugc st dung vat liéu trong méng.

it chiu tac dung pha hoai ctia méi trudng xung quanh.

Nhuoc diém:

- Tbn nhiéu thép cAu tao dé chiju lyc khi van chuyén va cAu lép.
- Néu duc coc tai cong trudong thi phai bd tri thém bai dic coc.
Van chuyén kho khian.

Thi cong can céc thiét bi chuyén dung.

5.4. Thiét ké mong coc

5.4.1. Cdc logi tdi tong diing dé tinh todn

Tai trong tac dung xudng mong gém :

Tai trong thuong xuyén (tinh tai )
Tai trong tam thdi ngan han (hoat tai )
Gi6

DPong dat (néu co)

Moéng cong trinh dugc tinh toan dua theo gia tri ndi luc nguy hiém nhat truyén xudng

méng cua phuong an két cdu di chon,lura chon t6 hop sau 1am t6 hop tinh toan:

(Nmax; MXtr; MYm; QXm; QYtu),

Tai trong tinh todn 1a tai trong ti€u chuan nhan voi hé s6 vuot tai dugce xac dinh sau khi

to hop noi lyc va gidi khung ta dua ndi luc nguy hiém nhat dit tai chan cot g@)m: Moment
M, Luc cit Q, Luc doc N.
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Bang 5.2 T hop noi lyc tai chan cot truc 4

Story | Label Umique |- T FX FY FZ MX MY MZ
Name | hop
kN kN kN kN-m kN-m kN-m
ham 5 9 TH1 | 0.2119 | -11.171 | 675.043 | 9.1803 | 0.4163 | -0.0027
ham 5 9 TH2 | 0.1475 | -19.646 | 871.585 | 16.137 | 0.3814 | -0.0021
ham 5 9 TH3 | -10.844 | -18.745 | 851.837 | 15.366 | -16.098 | -0.051
ham 5 9 TH4 | 11.152 | -18.851 | 852.024 | 15.516 | 16.868 | 0.0467
ham 5 9 THS | -14.555 | -18.731 | 851.814 | 15.346 -21.5 -0.0641
ham 5 9 TH6 | 14.863 | -18.866 | 852.048 | 15.536 | 22.27 0.0598
ham 5 9 TH7 | -12.008 | -11.112 | 674.939 | 9.0973 | -17.899 | -0.0569
ham 5 9 TH8 | 12.432 | -11.231 | 675.147 | 9.2632 | 18.731 | 0.0515
ham 5 9 THY | -16.132 | -11.096 | 674.913 | 9.0749 -23.9 | -0.0715
ham 5 9 TH10 | 16.555 | -11.247 | 675.173 | 9.2856 | 24.732 | 0.0661
ham | 12 23 TH1 | 0.2512 | 10.94 |795.675 | -8.9805 | 0.4109 | -0.0027
ham | 12 23 TH2 | 0.2099 | 19.41 |1006.18 | -15.941 | 0.403 | -0.0021
ham | 12 23 TH3 | -11.72 | 18.62 |985.655 | -15.323 | -17.498 | -0.051
ham | 12 23 TH4 | 12.148 | 18.506 |984.612 | -15.167 | 18.305 | 0.0467
ham | 12 23 THS | -15.687 | 18.635 | 985.781 | -15.344 | -23.284 | -0.0641
ham | 12 23 TH6 | 16.115 | 18.491 |984.486 | -15.146 | 24.091 | 0.0598
ham | 12 23 TH7 | -13.009 | 11.003 |796.254 | -9.0668 | -19.48 | -0.0569
ham | 12 23 TH8 | 13.511 | 10.877 | 795.095 | -8.8942 | 20.302 | 0.0515
ham | 12 23 THY |-17.417 | 11.02 |796.394 | -9.0902 | -25.909 | -0.0715
ham | 12 23 TH10 | 17.919 | 10.86 | 794.955| -8.8708 | 26.731 | 0.0661
Bang 5.3 T6 hop noi lyc tinh toan mong
Tén . & , Q , N Mx My
Moéng To hop | (Luccat) | (Luccat) | (Lucdoc) | (Momen) | (Momen)
kN kN kN kN-m kN-m
M12 | combo2 0.2 19.40 1006.18 -15.90 0.40
M5 | combo2 0.14 -19.60 871.50 16.10 0.30

5.4.2. Chon so bo kich thuwéc mong coc

Chon chiéu sau dai coc
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Chiéu sau h duoc tinh tir mat dat tu nhién phai thoa man diéu kién mong coc dai thép,téi

trong ngang hoan toan do cac 16p ddy tir day dai trg 18n tiép nhan. Vi vay do sau dit dai

phai dam bao diéu kién cin bing giira tai trong ngang 16n nhat va 4p luc bi dong cua dat

tur day dai tro 1én
Tinh todn méng M12 : vi tri khung 4

Vi la mong coc dai thap nén chiéu sau dat dé dai phai thoa man dicu kién :

h = 0:7hmin
_ o _ @) [22H
hyin = tg (45° = ) =
31\ [2x19.4
Bimin =18 (450 N 7) 19>.<15><2
hypin = 0.57(m)

0,7hpin = 0,4 (m), chon h=1,5(m)
Trong do :

h — dd chon sau cua day dai

@ ,v: gbc ma sat trong va trong luong thé tich tw nhién cua dét tir day dai tro 1én

Y'H : tong tai trong nam ngang, Y H = Q = 19.4 (kN)

b: canh cta ddy dai theo phuong thang goc véi téng luc ngang b =2 (1,5 - 2)

h, : chiéu cao dai h = 1m
Béng 5.4 So bo tiét dién mong

@ Qy Yin b himin Chon hg
Mong
°) kN kN/m? m m m
M12 31 19.4 19.15 2 0.57 1,5
M5 31 19.6 19.15 2 0.57 1,5
+* Chon so bd kich thudc coc
- Chon coc BTCT ¢6 tiét dién d=30cm, thép chiu luc 1a 6¢16
- Chon chiéu dai ctia coc AL =15m
- Chon doan coc ngam vao dai: 10cm
- Chon phﬁn dap dau coc 1a : 70 cm
5.5. Tinh toan strc chiu tai ctia coc
5.5.1. Svrc chiu tdi cua coc theo vt liéu
Strc chiu tai cua coc theo vat liéu duogc tinh nhu sau:
Py = @(m;m;RpAp + RsAs)
= 1(0,85%0,7%x14,5%70685,83+260x1206,37) =923 kN
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Trong do:

- my : hé sb diu kién lam viéc khi d6 bé tong qua 6ng chuyén dich thang dting, m;=

0,85

- ma : hé s6 d6 bé tong trong bentonite, my = 0,7

- Ry : cuong do chiu nén cua bé tong , Ry = 14,5(MPa)
- Ap: dién tich tiét dién bé tong

- Ry : cudng do tinh toan cua cdt thép , Rs = 260(MPa)

- As: dién tich cdt thép trong coc

- @ = 1 : hé sb ubn doc, véi moéng coc dai thip khong xuyén qua than bun

3,14.1,62

- As =6 = 12,06 (cm?) (6¢16)

_ az 302 )
-Ap=T X T =3.14% T —706,85 (cm )

Bang 5.5 Surc chiu tai cua coc theo vat ligu

Stre chiu tai coc don theo vat li€u lam coc
MONG Rb Ab Rs As | Pvl
ml | m2
) Mpa mm?2 Mpa mm2 | kN
M12 1 0.85]10.7| 14.5 |70685.83 | 260 |1206.37 923
M5 1 0.85]10.7| 14.5 |70685.83 | 260 |1206.37 923

5.5.2. Sirc chiu tdi ciia cét theo dit nén

Xéc dinh strc chiu tai theo phuong phap xuyén tiéu chuan SPT:
Str dung két qua thi nghiém xuyén tiéu chuan SPT dé tinh toan sirc chiu tai giéi han cua

coc theo cong thirc Nhat Ban cho trong tiéu chuin TCXD 205: 1998

Sspr= % [ & XNaXAp + (0,2XNXLgxX Tid ]

= g [ 15%35%17.10°5 + 0,2X29%15 X 77.0,3 ]

=397,02(kN)
Trong do :

a = 15 : hé sé phu thudc vao phuong phap thi cong coc

N. : chi s6 SPT cua dét tai miii coc, Na = 35

N : chi s6 SPT trung binh cta cac 16p dat cat ma coc cam qua,Ns = 29

Ls: chiéu dai coc cam qua dat cat, L= 15m
d : duwong kinh tiét dién coc, d = 30(cm)

A, : dién tich tiét dién ngang dudi miii coc

2
Ap="100=17.107 (m?)
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Vay suc chiu tai gio1 han cta coc
P = min (Pvi, Pan )= 397,02(kN)
Bang 5.6 Strc chiu tai theo phuwong phap xuyén tiéu chuan SPT

Strc chiju tai theo phuong phap xuyén tiéu chuan SPT Prc
MONG Ls | D | Ap Pdn
a Na Ns
m M m?2 kN kN
M12 15 35 129.00 | 15 | 0.3 | 0.07 | 397.02 |397.02
M5 15 35 129.00 | 15 | 0.3 | 0.07 | 397.02 |397.02

5.6. Xac dinh sd lwong coc

S6 lugng coc trong mong duoc xac dinh theo cong thirc sau:

n= B.z N /[P]

Trong do :

¥ N tong tai trong tinh toan tai day dai ;

[P] 1a kha ndng chiu tai tinh toan cho phép cua coc

B hé s kinh nghiém anh hudng t6i moémen , tai trong ngang va ti s6 luong coc trong
dai.

Thong thuong B =1 + 1,5 vi moéng coc dai thap , B > 1,6 véi mong coc dai cao
,truong hop véi mong coc cau treo , cau ddy ving thi mémen va tai trong ngang rat 1on
nén tri s6 B c6 thé 1ay cao hon, p = 1

n=1

1006.18
397,02

=2.53

=>Ta chon 4 coc (moéng M12)

Bang 5.7 S6 luong coc

. Ptk N .
MONG B Ne Chon s0 coc
kN kN
M12 1 397.02 1006.18 2.53
M5 1 397.02 871.5 2.2

5.7. Kiém tra tai trong tac dung Ién coc, bd tri coc
Ta kiém tra tai trong tac dung 1én coc véi téng lyc doc tinh todn, moment theo 2 phuong
(Mx, My), luc ngang theo 2 phuong (Qx, Qy)

+ Vi mong chiu tai trong 1éch tAm theo hai phuong x, y luc tac dung xudng coc

bat ki duge x4c dinh theo cong thirc sau
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tt tt tt
ptt _ N Mx Ymax My Xmax
max,min — vn’ .2 — vn’ 2
N¢ i=1Yi i=1 Xj

Trong do:
- N : tong tai trong thing dung tinh toan tai day dai, xac dinh nhu sau
- Trong luong tinh toan cta dai va dit dap trén dai theo dién tich day dai thuc
té
NY = n.Fg. . Y= 1X1X2X1%20 = 40(kN)
- N"=N+ N =1006.18+40=1098.18 kN
- n,: s6 luong coc trong méng
- M, MY ; tbng moment clia tdi trong ngoai (mg voi truc x va y so véi truc di qua
trong tam cua tiét dién coc tai day dai
M = Moy + Qy.hg
= [-15.09 + 19.4x1]=3,5 (kN.m)
M' = My, + Qg hy
= 0.4+0.2x1=0.6 (kN.m)

Xmax, Ymax : Chiu nén nhiéu nhat dén tryc y,x di qua tdm dai

Theo so dd bd tri, ta ¢6 Xmax,= 0,9 (M) , Ymax = 1,2(m) .
Xi, Xy : khodng céach tur tryc coc thir i dén truc di qua trong tam dai
+ Trong lugng coc : P, = n.y. Ap. L =1.1X25%0,225%15=26,5(kN).
Kiém tra luc truyén xudng coc
P, + P < Py
Prin > 0

Luc truyén xuong coc day bién

_ N® n My ax n M{fXmax _ 1098,58 4 35X12 | 06%09

Ptt

max,min — 7, © = Z?=’1yi2 - ?=I1X12 4 T 576 T 324
Piax, = 275,54 (kN)

P . + P. =275,54 +26.5=302.05 < Py = 397,02 kN

Pl =273,75(kN) >0

=> Vay coc du kha nang chiu tai

Bang 5.8 Kiém tra luc truyén xubng coc

n/ n/ KT

Ten Nyt ML th/t z xiz Z yiz Xmax | Ymax | Phax Prl;fin luc
. i=1 i=1 truyén

mong £
xuong
kN kKN.m | kN.m m m m m kN kN

coc

M12 1098.58 3.5 0.6 3.24 5.76 0.9 1.2 275.54 | 273.75 Thoa
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\ M5 \ 964.90 \ 3.5 \ 0.44 \ 3.24 \ 5.76 \ 0.9 \ 1.2 \ 241.83 \ 240.12 \ Théa‘

% B tri coc :

- Khoang cach giira cac coc tir 3d <+ 6d

- Khoang cach tir mép coc dén mép dai : a > 5 (cm), chon a = 15(cm)

- Khoang cach gilra 2 coc theo phuong c6 momen (x)

S =3d=3.0,3=0,9(m)

- Khoang cach gitra 2 coc theo phuong khong c6 momen (y)
D=4d=4.0,3 =1,2 (m)

- Kich thudéce dai
A=2a+S+2d=2.0,15+0,9+2.0,15=1,5(m)
B=2a+D+2d=2.0,15+1,2+2.0,15=1.8(m)

5015 900 150150

1
|

150150,

1800
1200

{ 1
1500

Hinh 5.2 B tri coc

Bang 5.9 Tiét dién dai va sb luong coc
Mong nc A(@m) | B(m) | h(m)

M12 4 1.5 1.8 1

M5 4 1.5 1.8 1

5.8. Kiém tra nén dat tai mit phang miii coc va Kiém tra liin méng coc
5.8.1. Kiém tra nén dit tai mat phing miii coc

- Dé kiém tra cuong do nén dit tai mat phrfmg mili coc, gia thiét dai, coc va phén

dat giira cac coc 12 mong khéi qui ude
- Dién tich ddy méng khdi qui wéc xac dinh theo cong thic
Fqu =Aqu . Bqu
= 3,32%4,62 =15,33 m?
Trong do:
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Aqe=An+ 2L.tga = 1,5+2.15%0,094=4,32(m)
By = Bn + 2L.tgar = 1,8+2.15X0,094=4,62(m)

Anx, B : khoang cach tinh tir mép ngoai ctia hai hang coc ngoai

cung

- Tbng trong luong mong khédi qui udc
Ngu = 2, N; = 1006,2kN

—— -\.I‘——I
2|

|

|

|

|

|

|

+ Trong lugng tiéu chuan cia khdi mong quy udc tir day 16p 16p i
16t trd 1én. I8 :

Nt = No' + Neu =2012,36 (kN) 4

+ Moment tiéu chuan tai ddy mong khdi qui ude |
M= M, + Qs h L
—15,9+0,2x1,5 = 16,2(kN.m) e

tc — t t -
My= Mo, + Q. H : B T
= 16,1+ 0,14x1,5 = 16,31(kN.m)
N e
A 1A A DRI A
- Do lIéch tam theo truc X, Y: S //’/ /s
,//‘ Y ',,/ /v'// ,.-/ /
M)t(C / ////,'//‘, Vs ///f‘ 7
by 3 4 r
eX = Ntc (; /// ///////-/////////
'y Fopil g
qu '/ ///,/,// /// /// ///
fp 2 7S ’,/_// /
MtC rSr s r Lr g
y S e s
€y = i

ex=0,01; e, =0,01
- Ap lyc tiéu chuan & ddy mong khdi qui uée
I\ _2012,36

ol = Fou 1533 = 156,59(kN)
Oftaemin = p (1% 52+ 250
Omax,  =162,62(kN), Gﬁﬁin,=150,56(kN),
Ta kiém tra diéu ki¢n
o <R (kN/m?)
ol <1,2Rk
R*=m (A.Bq. Y+ B.h. y,, + D.C*)
=191.22 (kN)
Trong do:
Vo6i =31 day dat mong :A = 0,51 ,B=1,17 ,C=2,9.
= m1kzn2 = 1,2: hé sb diéu kién 1am viéc cua dat nén

y : dung trong trung binh cua dat dudi ddy mong khéi qui ude
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C' : lyc dinh tiéu chuan cua dat dudi day mong khoi qui ude

Bang 5.10 Kiém tra dit nén

Kié
. Ntc Mtex | Mtcy | Aqu | Bqu | ex ey ‘e : te Rtc tem
Tén Otp Omax | Omin tra
Méng kN- | kN- diéu
Kn m m kN/m2 N
m m kién

M12 | 2012.36 | 16.20 | 29.50 | 3.74 | 3.44 | 0.01 | 0.01 | 156.59 | 162.62 | 150.56 | 191.22 | Thda

M5 | 1743.00 | 16.31 | 29.70 | 3.74 | 3.44 | 0.01 | 0.02 | 135.63 | 141.70 | 129.56 | 191.22 | Thoéa

5.8.2. Kiém tra lin
Pé tinh toan do lan cua mong coc, ta xem mong coc nhu mong khdi quy udc, viéc tinh
toan d6 1an theo phuong phap cong lan timg 16p duoc tién hanh nhu sau:

Xéc dinh Gmg suat ban than tai day khdi mong quy uée: ol ", = Zyi Az
V6i Y I, =H,, : ké tir cos 0.00.

o2t =95x19.15+ 8,2 X 19,71 = 342,547 (kN/m?)
- Ung suat gay lan tai ddy mong khdi quy uée:
% Tai méng M12
Ggfo = oif — Oy = 156,59 — 342,547 = —185,96 kN/m?
— Ung suat gy lun tai mat dat ty nhién 4&m — cong trinh khong gay thém lin
¢ Tai méng M5
0'§1=0 = off, — Oy = 135,63 — 342,547 = —206,917 kN/m?
— Ung suét gay lun tai mat dat ty nhién 4&m — cong trinh khong gay thém Iun
Trong tinh toan ln, theo tiéu chuan Viét Nam (nhu TCVN 9362:2012), néu
o5 <0
Khong can tinh ltn do tai cong trinh.
5.8.3. Kiém tra choc thiing
Gia thiét chiéu cao lam viéc cta dai: ho = 0,8 m
5.8.3.1. Kiém tra diéu kién choc thung cua cot doi véi dai
Theo diéu kién nay ngudi ta cho rang néu méng bi choc thung thi sy choc thung
xay ra theo bé mat hinh chép cut cé cac mit bén xuat phat tir chan cot, va nghiéng 1 goc

459 so v6i phuong thang ding.
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woos
*
~

L}

Vi

V& thap choc thing thi lang thé choc thung trim qua tat ca cac coc. Nhu vay dai
coc khong bi dam thung ty do theo goc ¢ = 45° nén khong can tinh toan choc
thing
5.9. Tinh toan cot thép dai

150150, om J150150
& R P w1

50150

1200

180

\_4_*1 _/v' |
(150050

L

1500 W

{—

Hinh 5.3 So dd tinh thép dai mong
Viéc tinh toan dai chiu uén duoc tién hanh theo tri sé6 moment tai cac tiét dién théng
dang cua dai & mép cot
Mt
0,9.Rs.hg

Dién tich cbt thép yéu cau:d; >

Xem dai mong nhu 1 thanh cong x6n chiu lyc tap trung:
Moment turong ing voi mat ngam I-I
Mr1 = 2.Pmax. 11=2%275,54%0,6=330,65(kNm)
Moment tuong ing voi mat ngam I1-II
Mirit = (PmaxtPmin). 1i=(275,54 + 273,75). 0,75=411,97 (kNm)
Cot thép chiu moémen M1
M
Fet = GonR,
Trong do:
F.: Dién tich tiét dién ngang cdt thép tai tiét dién tinh toan

M: Momen tai céc tiét dién tinh toan
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hy: Chiéu cao lam vi¢c cua dai

Ry: Cuong do chiu kéo tinh toan cua cot thép

, . R 1A 4 , TV, e . ~ A M
Str dung thép ¢ 18 dé bo tri cho day dai, dién tich cot theép yéu cau: F > ﬁ
»7.g.ltQ
_ MmI-1 330,65.10°
Fit= = = 14,32 cm?
0.9hgRg  0.9.960.103.260
Chon thép chiu luc theo phuong y-y : 10182200 ,As=25.44 cm?
_ M-I 411,97.10°
Fi-I = = = 18,34cm?
0.9hgRs  0.9.960.103.260
Chon thép chiu luc theo phuong x-x : 10182200, As=25.44 cm?
Bang 5.11 B4 tri cbt thép dai
ri(II- M;,_
Pt | Pt | ri(-D) ( M,_, R Chon thép Fu_n Chon thép
Tén 10
Mong Sb S6
kN kN m m kNm kNm cm2 As cm?2 As
cdy | @ cay | @
275.5 | 273.7 330.6 | 411.9
M12 0.6 0.75 14.72 8 18 | 20.36 | 1834 | 10 | 18 | 25.44
4 5 5 7
241.8 | 240.1 290.1 | 3614
M5 0.6 0.75 12.92 8 18 | 20.36 | 16.09 | 10 | 18 | 25.44
3 2 9 6
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Phan II: TIN HQC

Chuwong 1: Chuyén dé API tao gird nhanh, loc va di chuyén cic ddi twong

trong Revit

1.1. Pit van dé

1.1.1. Téng quan vé revit

Revit 1a mot phan mém thiét ké va quan 1y du an xdy dung hang dau, dugc phat

trién boi hing Autodesk (ndi tiéng v6i AutoCAD). Diém dic biét cua Revit 1a nd duoc

xay dung dua trén cong nghé M6 hinh Thong tin Xay dung (BIM - Building Information
Modeling).

Duéi day 1a tom tat cac diém chinh vé Revit:

< Tinh nang chinh:

Tao mé hinh 3D chinh x4c: Revit cho phép kién trac su, k¥ su va cac chuyén
gia xdy dung tao ra cac md hinh 3D chi tiét va ddy du thong tin cua cong trinh.
Quan 1y thong tin: Mdi d6i twong trong mo hinh Revit (nhu tudng, cira, cot...)
déu chira dung céac thong tin tham sé (kich thudce, vt liéu, thong sd ky thuat...).
Khi c6 bét ky thay doi ndo vé thiét ké, cac thong tin lién quan (nhu ban vé& 2D,
bang théng ké vat liéu, chi phi) s€ duoc ty dong cap nhat, gitip giam thiéu sai
sOt va tiét kiém thoi gian.

Phéi hop da nganh: Revit dugc chia thanh cac phién ban chuyén biét nhu Revit
Architecture (kién triic), Revit Structure (két cau) va Revit MEP (co dién). Piéu
nay gitip cac bd mon khac nhau c6 thé 1am viéc trén cing mot mo hinh, dé dang
phéi hop va phat hién xung dot ngay tir giai doan thiét ké.

Tao tai liéu va ban v&: Tir mo hinh 3D, Revit co thé tu dong tao ra cac ban vé
2D (mit bang, mat dimg, mit cat) va cac tai liéu xay dung chi tiét khac (bang
thng ké vat liéu, khéi luong).

Phén tich va mo phéng: Revit cung cdp cac cong cu phan tich két ciu, ning
luong, anh sang, giup danh gia hiéu suét thiét ké trude khi thi cong.

<+ Poi tuong st dung:

Kién trac su, ky su két cAu, ky su co dién.
Nha thau, quan Iy dy 4n.

Sinh vién nganh kién truc, xay dung.

< Lot ich:

Tang ning suat: Ty dong hoéa nhiéu tac vy thiét ké va cap nhat thong tin.
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e Cai thién chat luong: Giam thiéu 13i va xung dot gitra cac bo mon.

e Tiét kiém chi phi va thoi gian: Phat hién van dé sém, t6i wu hoa vt lidu va quy

trinh thi cong.

e Nang cao kha nang cong tac: Cho phép cac thanh vién trong dy an lam viéc hi¢u

qua trén cling mot nén tang.

Tom lai, Revit khong chi la mot phén mém v& 3D ma con 1a mot cong cu manh mé
hd tro toan dién qua trinh thiét ké, thi cong va quan 1y du an xay dung theo phuong phap
BIM, mang lai hi¢u qua cao va giam thiéu rui ro cho cac du an.

1.1.2. Gidi thiéu so liot vé Revit API

Revit API 13 mot "cau ndi" giup ban tuong tac truc tiép voi Revit bang ma lénh.
Thay vi chi str dung cic 1énh c6 sin trén giao dién ngudi dung, API cho phép ban "néi
chuyén" véi Revit & cép do sau hon, truy cap va thao tac vdi cac doi tuong, dir li¢u va
chtic ning ctia phan mém.

1.1.3. Cac wrng dung chinh cua Revit API

Revit API md ra vo van kha ning dé ban tiy bién va ty dong héa cac quy trinh
trong Revit, bao gdm:

o Tu dong hoa cac tac vu lap di 1ap lai: Pay 1a mét trong nhirng loi ich 16n nhét.
Ban c6 thé viét cac script dé tu dong tao hang loat dbi tuong (nhu dam, cot, ctra,
6ng nudc theo ti€u chuén), cap nhat thong tin du an, hay tao ban vé, bao céo tu
dong. Diéu nay gitp tiét kiém thoi gian ddng ké va giam thiéu 16i do thao tac tha
cong.

« Phat trién cic cong cu (Add-ins) tity chinh: Ban c¢6 thé tao ra cac cong cu bo tro
(plugins) riéng biét d& mé rong chirc ning cia Revit, giai quyét nhirng van dé
dac thu trong quy trinh lam viéc cua cong ty hoac du an. Vi du: cong cu kiém tra
va cham nang cao, cong cu tao bao cdo chi tiét, cong cu quan ly dir liéu BIM
phuc tap.

o Truy cap va phan tich dir liéu BIM: Revit API cho phép ban trich xuat moi loai
dir liéu tir mé hinh BIM (kich thudc, vat liéu, thong so k¥ thuat, sé luong...). Tir
d6, ban c6 thé phan tich, théng ké, tao biéu do hodc xuat dit liéu sang cac ph?ln
mém khéac nhu Excel dé quan 1y.

« Tich hop véi cac phan mém khac: Ban c6 thé két ndi Revit v6i cac tmg dung bén
ngoai nhu Excel, AutoCAD, hodc cac hé thong quan 1y dit liéu khac, tao ra quy
trinh 1am viéc lién mach va trao ddi dit liéu dé dang.

o Tuy chinh va quan 1y Family: API gitp ban linh hoat hon trong viéc tao, chinh
stra va quan 1y cac Family (thu vién d6i tuong) ctua Revit, dam bao ching dap

ung dung yéu cau cua du an.
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« Phan tich va mo phong nang cao: Mic du Revit di c6 san cac cong cu phan tich,
API cho phép ban phat trién cac kich ban phén tich phirc tap hon, vi du nhu phan
tich két cau chi tiét, m6 phong ning lwong chuyén siu, hodc ti uu hoa thiét ké
dua trén cac tiéu chi cu thé.

Loi ich cua viéc sir dung Revit API

« Tang hiéu sut va ning suat: Tu dong hoa cong viée giup hoan thanh dy 4n nhanh
hon, giam thiéu thoi gian 13ng phi vao céc tic vu tha cong.

« Nang cao chit luong va d6 chinh x4c: Giam 15i do con ngudi, ddm bao tinh nhat
quan cua dir li€u va ban ve.

« Tdi wu héa quy trinh 1am viée: Tao ra cac quy trinh tiy chinh, phii hop véi nhu
cAu riéng cua ting cong ty hodc du an.

« Kiém soat dit liéu t6t hon: Khai thac tdi da thong tin tir mé hinh BIM dé dua ra
cac quyét dinh sang sudt hon.

o Ting cuong kha ning canh tranh: S& hitu cac cong cu doc quyén giup ban noi
bat trén thi truong.

1.1.4. Loi ich ciia viéc tao ra API tao gird nhanh, loc va di chuyén cdc déi twong trong
Revit

>Ting toc dd hiu qua cong viéc:

Tao Grid nhanh chéng: Thay vi v€ tung Grid mdt hodc sur dung cac cong cu tao
Grid mac dinh c6 gi6i han, mgt API tuy chinh c6 thé tu dong tao ra hang loat Grid theo
cac quy tac dinh trude (vi du: khodng cach déu, tr file Excel, theo dbi tuong khac). Diéu
nay tiét kiém dang ké thoi gian trong giai doan thiét 1ap ban dau cua du an.

Loc d6i twong hiéu qua: Revit c6 sin cong cu loc, nhung mot API tity chinh ¢6
thé cung cép cac ti€u chi loc phuc tap hon, luu cac bd loc thuong dung, hodc ty dong
chon cac nhom d6i twong dya trén logic nghiép vu cu thé. Diéu nay giup nhanh chéng
tim kiém, lya chon va thao tac véi cac nhom ddi tuong 16n, phire tap.

Di chuyén ddi twong linh hoat: Viéc di chuyén ting ddi tuong hodc nhom doi
tugng thu cong co thé ton thoi gian va dé mac 16i. Mot API di chuyén c¢6 thé cho phép
di chuyén chinh xac theo toa d9, theo mot vector dinh trudc, hoac di chuyén hang loat
d6i twong theo mot logic nhat dinh

>Tu dong héa cac tac vu lip di Lip lai va giam thiéu 13i:

Nhiéu cong vi¢c trong Revit mang tinh chét lap lai (vi du: dat hang tram cot, sép
xép hang ngan dbi tuong theo mot quy tac). API cho phép tu dong hoa céc tac vu ndy,
loai bé sy can thiép thii cong va giam déng ké kha nang xay ra 18i do con nguoi (nhu

nhap sai s0 li€u, chon nham doi tuong).
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DPam bao tinh nhit quan trong mé hinh, vi cic quy tic va logic duoc 1ap trinh sin

s& duoc ap dung dong nhat.
1.2. Céc project code addin vao phin mém Revit

% Loc cac doi twong cung loai

e s o TR W £ A T R [ZE il 1
2N o D - ot ' it . M Game . A Al eam S My 0 -
4 3 “ 5 f 7

Hinh 1.1 Hinh ribbon button loc cac déi tuong cung loai
o (55 vt o NN T
= - s deia) *

o

Hinh 1.2 Hinh két qua sau khi loc ddi tuong cung loai
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Hinh 1.3 Hinh két qua sau khi loc ddi tugng cing loai

Thiét ké giai thuit ctia toan b chwong trinh:

Khéi tao moi truong Revit

Bat dau s 1y 16i tong quat

Thu thip dau vao tir ngudi ding

Xac dinh phan tir dugc chon va thé loai cua no

Thu thap tat ca cac phan tir cing thé loai trong dit liéu

Hoi xac nhan nguoi dung
Bat dau mot 1énh

Thuc hién hanh ddng dwa trén quyét dinh cua nguoi dung
Hoan tat tra vé két qua

Code addin loc cac dbi tuong cung loai dugc chon

using Autodesk.Revit.Attributes;
using Autodesk.Revit.DB;

using Autodesk.Revit.UI;

using System;

using System.Collections.Generic;
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using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace PTT
{
[TransactionAttribute(TransactionMode.Manual)]
public class ChangeElement : IExternalCommand
{
public Result Execute(ExternalCommandData
commandData, ref string message, ElementSet elements)
{
UIDocument UIdoc =
commandData.Application.ActiveUIDocument;
Document getdoc = UIdoc.Document;
try
{

Reference objectpicked =
UIdoc.Selection.PickObject(Autodesk.Revit.UI.Selection.Obj
ectType.Element);

ElementId ElemID = objectpicked.ElementId;

FilteredElementCollector colector = new
FilteredElementCollector(getdoc);

colector.0fCategory(BuiltInCategory.0ST_StructuralColumns)
IList<ElementId> windows =
colector.ToElementIds().ToList();
if (objectpicked != null)

using (Transaction trans = new
Transaction(getdoc, "xéa doi tugng™))

{

trans.Start();
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TaskDialog Dialog = new
TaskDialog("Thong bao");

Dialog.MainContent = "Ban mudn
chon tit c3 cic doéi tudng clng loai chu";

Dialog.CommonButtons =
TaskDialogCommonButtons.Ok |
TaskDialogCommonButtons.Cancel;

if (Dialog.Show() ==
TaskDialogResult.Ok)

UIdoc.Selection.SetElementIds(windows);

trans.Commit();

¥
else
{
trans.RollBack();
}
}
¥
return Result.Succeeded;
}
catch (Exception ex)
{
message = ex.Message;
return Result.Failed;
¥

Sinh vién thyc hi¢n: Pham Trung Thanh Huéng dan: TS. Nguyén Cong Luyén 108



Thiét ké két cau Biét thu du lich - Hoi An

* Duwéi diy la cac buwéc tw duy (logic flow) cua doan code:

»Khéi tao moi troeong Revit API:

« Muc tiéu: Can truy cap vao cac ddi tuong Revit hién tai dé tuong tdc vo1 mo hinh
va giao dién nguoi dung.

« Céch 1am: LAy UIDocument (dai dién cho cira sé Revit dang hoat déng va céac
tuong tac UI) va tir d6 1dy Document (dai dién cho file Revit dang md, chira dit
li¢u mo6 hinh).

>Bit dau khéi xir Iy 16i tong quat (try-catch):

« Muc tiéu: Pam bao rang néu c6 bat ky 16i nao xay ra trong qua trinh thyc thi lénh
(vi du: ngudi dung huy, 16i API), chuong trinh s& khong bi crash ma s& dua ra
thong bao va két thiic mot cach co kiém soét.

o Céch lam: Bao boc toan bg logic chinh trong mot khoi try, va cd cac khdi catch cu
thé cho cac loai 16i mong doi (OperationCanceledException khi ngudi dung huy)
va 16i chung (Exception).

>Thu thip diu vao tir nguoi ding (Chon phin tir):

« Muc tiéu: Nguoi dung can chi dinh mot phan tir cu thé ma ho mudn dung 1am
"mau" dé xac dinh loai ddi tuong.

e Cach lam: Su dung uidoc.Selection.PickObject(ObjectType.Element, "Vui long
chon mot phan tir."). Pay 1a mot phuong thirc ciia Revit API cho phép nguoi dung
nhap vao mot phan tir trong khong gian mé hinh.

>Xac dinh phan tir dwoc chon va thé loai ciia né:

« Muc tiéu: Sau khi ngudi dung chon, can biét d6 1 phan tir nao va né thudc thé loai
(Category) gi dé tim cac phan tir "cing loai".
* Cach lam:
- Léy Element tir Reference da chon (doc.GetElement(objectPickedRef . Elementld)).
- Lay BuiltInCategory tir selectedElement.Category.Id.IntegerValue. BuiltinCategory
12 mot enum chtra cc thé loai chuan cua Revit.
- Kiém tra selectedElement va selectedElement.Category dé dam bao ching hop 18.
>Thu thip tit ca cac phan tir cung thé loai trong tai li¢u:
o Muc tiéu: Tim tat ca cac phan tir (khong phai loai dinh nghia) trong toan bo tai
liéu Revit ma thudc cung thé loai véi phén tor ma nguoi dung da chon.
o Céch lam:
- Tao moét FilteredElementCollector(doc). Pay 1a cong cu manh mé cua Revit API dé
tim kiém va loc cac phan tu.
- Ap dung bo loc OfCategory(selectedCategory) dé chi 1y cac phan tir thudc thé loai

da xac dinh & budc trudec.
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- Ap dung WhereElementIsNotElementType() dé loai bo cac "loai" phan tir (vi dy:

A"

dinh nghia cua mot loai ctra) va chi giir lai cac "thé hién (instance) thuc té (vi du: mdt

canh cira cu thé trén tuong).

- Chuyén két qua sang danh sach cac Elementld bang ToElementIds(). ToList().
»Héi xac nhan nguwoi dung (TaskDialog):

e Muc tiéu: Cho nguoi dung co hdi xac nhan lai hanh dong trudce khi thuc hién,
cung cip sy linh hoat va kiém soat.

o Céach lam:

- Tao mdgt TaskDialog vai tieu dé, ndi dung rd rang (hién thi tén thé loai da tim
duoc).
- Cung cép cac nit Ok va Cancel dé ngudi dung dua ra quyét dinh.
- Hién thi hop thoai bang dialog.Show().
>Bit dau mot 1énh (Transaction):

« Muyc tiéu: Mic du thao tac SetElementlds khong lam thay doi dir liéu mé hinh ma
chi thay d6i UI, nhung néu c¢6 y dinh thém céc thao tac sira doi dir liéu sau nay,
viéc bit dau giao dich 1a mot thoi quen t6t va can thiét cho moi thay doi mé hinh.

o Céch lam: Tao mot using (Transaction trans = new Transaction(doc, "Tén giao
dich")) va goi trans.Start().

>Thue hién hanh dong dwa trén quyét dinh ciia ngudi dung:
e Muc ti€u: Dya trén phan hdi tir TaskDialog, thuc hién vi¢c lya chon hodc khong.
o Céch lam:
if (dialog.Show() == TaskDialogResult.Ok): Néu ngudi dung chon Ok:
= uidoc.Selection.SetElementlds(allElementsOfSameCategory): Dat
tap hop cac Elementld da tim dugc vao lua chon hién tai cua Revit.
- Hién thi TaskDialog thong bao thanh cong va sb luong phan tir da
chon.
else: Néu ngudi ding chon Cancel:
= Hién thi TaskDialog thong bao rang hanh dong di bi huy.
>Hoan tit Lénh:
« Muc tiéu: Két thic 1énh, luu cac thay doi (néu c6) vao mo hinh hodc xac nhan rr:ing
khong c6 thay ddi nao duoc thuc hién.
« Cach 1am: trans.Commit(). Néu 1énh bj rollback (trong trudng hop 15i hodc hity bo
1 rang), cac thay doi s& khong dugc luu.
>Tra vé két qua 1énh:
« Muyc tiéu: Bao cho Revit biét 1énh di chay thanh cong, that bai hay bi hity.
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o Cach lam: return Result.Succeeded;, return Result.Cancelled;, hoac return
Result.Failed; tuy thudc vao két qua cua cac budc trén.

¢ Di chuyén cac doi twong dugc chon
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Hinh 1.4 Hinh Ribbon Button di chuyén doi tuong duogc chon
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Hinh 1.5 Hinh két qua di chuyén cac dbi tuong cung loai dugc chon
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Thiét ké giai thuit ciia toan b chwong trinh:

Kho1 tao moéi
truong Revit

Bit dau str 1y 16 tong
quat

Thu thap dau vao(Phan tir can
duy chuyén)

Kiém tra kha ning duy chuyén cta phan
tur

Thu thap dau vao ( vi tri dich
moi)

Thuc hién thao tac di chuyén

Hoan tat tra vé két qua

Code adin di chuyén cac ddi tegng dugc chon

using Autodesk.Revit.Attributes;
using Autodesk.Revit.DB;

using Autodesk.Revit.UI;

using Autodesk.Revit.UI.Selection;
using System;

namespace PTT

{

[Transaction(TransactionMode.Manual)]

{

commandData, ref string message,
Autodesk.Revit.DB.ElementSet elements)
{
UIDocument uiDoc =
commandData.Application.ActiveUIDocument;
Document doc = uiDoc.Document;

try

public class MoveElement : IExternalCommand

public Result Execute(ExternalCommandData
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// Chon phan td cin di chuyén

Reference pickedRef =
uiDoc.Selection.PickObject(ObjectType.Element, "Vui long
chon phan tl muén di chuyén");

Element element =
doc.GetElement(pickedRef);

// Kiém tra xem phdn td cé LocationPoint
khong

LocationPoint locationPoint =
element.Location as LocationPoint;

if (locationPoint == null)

{

TaskDialog.Show("Thong bao", "Phan ti
khéng cé vi tri dang diém, Khéng thé& di chuyé&n bang 1é&nh
nay.");

return Result.Failed;

// Chon diém dich mdi trong mé hinh

XYZ newLocation =
uiDoc.Selection.PickPoint("Chon vi tri mdi dé di chuyén
phan ti");

// Thuc hién giao dich di chuyén phan ti
using (Transaction trans = new
Transaction(doc, "Di chuyén phan td"))
{
trans.Start();

// Gan vi tri mdi cho phan tu
locationPoint.Point = newLocation;

trans.Commit();
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chuyén phan td ID: {element.Id.IntegerValue} dén vi tri
md

i.");

return Result.Succeeded;

}

catch

(Autodesk.Revit.Exceptions.OperationCanceledException)

{
return Result.Cancelled;

}

catch (Exception ex)

{
message = ex.Message;
TaskDialog.Show("L8i", ex.Message);
return Result.Failed;

}

TaskDialog.Show("Hoan thanh", $"Pa di

s Duéi day la cac buée tw duy (logic flow) ciia doan code:

>Thiét 1ap mdi trwomg va xir Iy 18i (try-catch block):

Tu duy: Moi 1énh Revit Add-in can c6 quyén truy cép vao tai liéu Revit hién hanh
va phai xir 1y 161 mét cach duyén dang (gracefully) dé tranh lam sap Revit. Cac
thao tac tuong tac véi ngudi dung (chon dbi twong, chon diém) co thé bi hay, va
céc thao tac API c6 thé gap 16i.
Thuc hién:

- Lay UlDocument (dé twong tac véi UI cua Revit, nhu chon dbi

tuong/diém).
- Lay Document (dé twong tic véi dit liéu mo hinh Revit).

- Bao boc toan bd logic chinh trong mot khdi try dé bat cac ngoai 1¢ (errors).
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- C06 hai khéi catch: mét cho OperationCanceledException (khi ngudi dung
huy thao tac chon) va mét cho Exception chung (dé bét cac 16i khong
luong trude dugc).

>Thu thip diu vao - Chon phén tir cin di chuyén:

« Tu duy: Lénh cin biét phan tr ndo ma ngudi dung mudn di chuyén. Céach tot nhit
13 dé nguoi dung truc tiép chon no trén giao dién Revit.

e Thuc hién:

- St dung uiDoc.Selection.PickObject(ObjectType.Element, "Vui 1ong chon phan
tr mudn di chuyén"). Phuong thirc nay tam dimg I1énh va chd nguoi ding nhap
vao mot phan tir trong Revit. Két qua tra vé 1a mot Reference dén phan tir do.

- Sau khi c¢6 Reference, 1y Element thuc sy bang doc.GetElement(pickedRef).

>Kiém tra kha niing di chuyén ciia phan tir (kiém tra LocationPoint):

« Tu duy: Khong phai tat ca cac phan tir trong Revit déu c6 thé di chuyén theo mot
diém duy nhat. Vi dy, tudng va dam c6 LocationCurve (duya trén duong), trong khi
cOt va céc thiét bi thuong c6 LocationPoint (dya trén diém). Lénh nay duogc thiét
ké dé di chuyén cac phﬁn tr dua trén diém. Do do, can kiém tra xem phén tir duoc
chon c6 phu hop véi logic nay khong.

e Thuc hién:

- Thur ép kiéu element.Location sang LocationPoint bang as LocationPoint.

- if (locationPoint == null): Néu ép kiéu khong thanh cong (nghia 1a phan
tr khong c6 LocationPoint), thong bao cho ngudi dung va két thuc 1énh
v6i Result.Failed. Diu nay ngin chin 16i Runtime khi cb ging truy cap
locationPoint.Point.

>Thu thip dau vao - Chon vi tri dich méi:

« Tu duy: Sau khi biét phan tir nao s& di chuyén, 1énh can biét di chuyén n6 dén dau.
Nguoi dung s& chi dinh diém dich trén mé hinh.

o Thyc hién: Sir dung uiDoc.Selection.PickPoint("Chon vi tri méi dé di chuyén phan
tr ¢én"). Phuong thitc ndy tam dimng 1énh va chd nguoi ding nhap vao mot diém
3D trong khong gian md hinh. Két qua tra vé 1a mot d6i tuong XYZ (toa do X, Y,
7).

>Thue hién thao tic di chuyén trong mét Lénh (Transaction):

« Tu duy: Moi thay d6i ddi v6i dir liéu mo hinh Revit (nhu di chuyén mot phan tir)
phai dugc thuc hién trong moét giao dich. Giao dich dam bao tinh toan ven cia dir
lidu va cho phép hoan tac (undo) céc thay doi.

e Thuc hién:
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Str dung khéi using (Transaction trans = new Transaction(doc, "Di
chuyén phan tir")). Khéi using dam bao giao dich s& duoc xur Iy dung
cach (commit hoic rollback ty déng néu c6 151).

trans.Start(): Bt dau 1énh.

Tinh toan vector dich chuyén: Lénh can biét di chuyén bao xa va theo
huéng nao. Pidu ndy dugc tinh bang cach ldy toa d6 diém dich trir di toa
d6 diém hién tai ctia phan tir (newLocation - currentPoint).
ElementTransformUtils.MoveElement(doc, element.Id,

translation Vector): Pay 13 phuong thitc chinh dé thyc hién viéc di
chuyén. N6 1a cach dang tin cay nhét trong Revit API dé thay d6i vi tri
ctia mot phan ti.

trans.Commit(): Hoan tat 1énh, luu cac thay d6i vao mo hinh Revit.

>Thong bao két qua va tra vé trang thai:

o Tu duy: Sau khi hoan thanh thao tac, nguoi ding can duoc thong béo vé két qua.

Lénh ciling can bao cho Revit biét trang thai thyc thi cua no.

e Thuc hién:

TaskDialog.Show("Hoan thanh", $"D3 di chuyén phan t ID:
{element.Id.IntegerValue} dén vi tri moi."): Hién thi hop thoai thong bao
thanh cong.

return Result.Succeeded;: Bio cho Revit biét 1énh di chay thanh cong.
return Result.Cancelled;: (Trong catch cua
OperationCanceledException) Bio cho Revit biét ngudi dung da huy
1énh.

return Result.Failed;: (Trong catch cua Exception chung hodc khi

LocationPoint 1 null) Bao cho Revit biét 1énh d3 that bai.

% Tao ddi twong Grid
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Hinh 1.7 Hinh Ribbon Button tao ddi trong Grid
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Hinh 1.8 Hinh két qua commad tao di twong Grid
Thiét ké giai thuit ciia toan b chwong trinh:
Khoi tao moi truong Revit
Bat dau sir 1y 16i tong quat
Thu thap dit liéu nhap liéu
Truy cap tai liéu Revit
Khoi tao va bt du mot giao tac
Tao ludi truc X
Tao ludi truc Y
Hoan tat tra vé két qua
Code adin tao Grid:
using Autodesk.Revit.DB;
using Autodesk.Revit.UI;
using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
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using System.Linq;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;

namespace PTT

{

public partial class FormGrid :
System.Windows.Forms.Form

{

private ExternalCommandData _commandData;

public FormGrid(ExternalCommandData commandData)

{
InitializeComponent();
_commandData = commandData;

private void textBoxl_TextChanged(object sender,
EventArgs e)

i

private void labell_Click(object sender, EventArgs
e)

private void buttonl_Click(object sender,
EventArgs e)

1
try
1
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int soTrucX = int.Parse(textBoxl.Text);
double kcTrucX =
double.Parse(textBox2.Text) * 3.28084; // mét » feet
int soTrucY = int.Parse(textBoxud.Text);
double kcTrucY =
double.Parse(textBox3.Text) * 3.28084; // mét » feet

Document doc =
_commandData.Application.ActiveUIDocument.Document;

using (Transaction trans = new
Transaction(doc, "Create Grids"))

{
trans.Start();

// Truc X: ndm ngang » danh chit A, B,

for (int i = 0; i < soTrucX; i++)
{
XYZ start = new XYZ(O, i *
kcTrucX, 0);
XYZ end = new XYZ(soTrucY *
kcTrucY, i * kcTrucX, 0);
Line line

Line.CreateBound(start, end);

Grid grid = Grid.Create(doc,

line);

grid.Name = ConvertTolLetters(i);

// Truc Y: dung doc » danh sé 1, 2, 3,

for (int j = 0; j < soTrucY; j++)

{
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XYZ start = new XYZ(j * kcTrucy,
0, 0);

XYZ end = new XYZ(j * kcTrucy,
soTrucX * kcTrucX, 0);

Line line
Line.CreateBound(start, end);

Grid grid = Grid.Create(doc,

line);

grid.Name = (j + 1).ToString();

trans.Commit();

¥
this.Close();
¥
catch (Exception ex)
{ ~
MessageBox.Show("Loi: " + ex.Message);
}

// Ham chuyén sd thanh chit cai (0->A, 1->B, ...,
26->AA ...)
private string ConvertTolLetters(int index)

{
string name = "";
while (index >= 0)
{
name = (char)('A' + (index % 26)) + name;
index = index / 26 - 1;
}
return name;
}
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« Duwéi day 1a cac buéc tw duy (logic flow) ciia doan code:

»Thu thap dir li€éu nhap li¢u:

- Poc sb lugng truc X (soTrucX) tur textBox1.

- Poc khoang cach truc X (kcTrucX) tir textBox2 va chuyén doi tir mét sang feet
(don vi nd1 bd cua Revit).

- Poc sb lugng truc Y (soTrucY) tur textBox4.

- Poc khoang cach truc Y (kcTrucY) tir textBox3 va chuyén ddi tir mét sang feet.

»Truy cap tai li€u Revit:

- Léy doi tuong Document hién hanh cia Revit, day 1a tai liéu ma cac ludi tryc s€
duoc tao ra.

>Khéi tao va bat dau Giao tac (Transaction):

- Tao mot Transaction mo1 voi tén "Create Grids".

- Bit dau Transaction. Moi thay doi ddi véi mé hinh Revit phai nam trong mot

Transaction dé dam béo tinh nhat quan va kha ning hoan téc.

»>Tao luéi truc X:

- Chay mdt vong 1ap dya trén soTrucX (sé luong truc X).

- Trong mdi 1an ldp, dinh nghia hai diém start va end dé tao mot duong thang (Line)
dai dién cho ludi truc. Céc truc nay dugc dat tén tuan tu béng cac chir cai (A, B,
C...) thong qua ham ConvertToLetters.

- St dung Grid.Create(doc, line) dé tao dbi twong Grid trong tai liéu Revit.

»Tao ludi truc Y:

- Chay mét vong lap dua trén soTrucY (s6 luong truc Y).

- Tuong ty, trong mdi lan 1ap, dinh nghia hai diém start va end dé tao dudng thang
cho ludi truc. Céc truc ndy duoc dit tén tudn tu bang cac s (1, 2, 3...).

- St dung Grid.Create(doc, line) dé tao dbi twong Grid trong tai liéu Revit.

>Két thic Giao tic (Transaction):

- trans.Commit(): Luu tat ca cac thay doi (tao ludi truc) vao mé hinh Revit.

»Dong giao dién ngudi dung:

- Péng cira s6 form (this.Close()).

1.3. Két qua
Tao Grid nhanh:
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Hinh 1.9 Két qua tao Grid nhanh
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Hinh 1.10 Két qua loc ddi twong cung loai
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Di chuyén di twong dwoc chon:
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Hinh 1.11 Két qua di chuyén ddi tugng dugc chon

% Két qua chung:
Pi g dung dugc cac doan ma trén vao phan dung mé hinh khung truc trong Revit.Mic
du da dat duoc cac két qua kha quan trong viéc trién khai ban dau, do han ché vé thoi
gian thuc hién, mdt s6 doan ma van con tiém nang dé t6i uu hoa nham nang cao hiéu
suat va kha ning mo rong. Nhitng cai tién nay s& dugc xem xét va trién khai trong céc

giai doan phat trién tiép theo, nhdm hoan thién hon nita cong cu hd tro thiét ké.
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KET LUAN

Qua viéc lya chon va tinh toan két cdu cho cong trinh “Biét thy du lich Ho1 An”,
em nhén thiy cong trinh ¢6 quy mo khong qua 16n vi phai dam bao yéu cau kién triic va
két cau chiu lyc cho cong trinh. Dya vao d6 ma em dua ra phuong an két cdu cho cong
trinh 1a:

Phan mong: Dya vao tai trong tai chan cgt va céac chi tiéu co ly cuia dét chon mong
coc khoan nhdi.

Phan than: Chon hé két cu khung chiu luc BTCT.

Hé théng cOt c6 kich thude va hoat tai san khac nhau theo moi cao trinh va khu
vuc vi thé can phai than trong trong qua trinh thiét ké va thi cong dé khong tranh khoi
nhitng sai sot.

Két qua tinh toan dugc thyc hién dya trén su téng hop cac kién thtrc duoc hoc tir
mon hoc co s¢ nganh dén cac mén hoc chuyén nganh nhu: Co hoc dat, Co két ciu, Két
cAu bé tong cot thép, Nén va Mong, va sir dung phan mém Etabs, Excel,Revit.

Phan chuyén dé: Ung dung duoc kién thirc d3 hoc dé co thé code hd tro 1 sd thao

tac trong phan revit
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