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TOM TAT

Tén dé tai: Chung cu x3 hdi cho ngudi c6 cong véi cach mang(12 ting)
Sinh vién thuc hién: Nguyén Thé Thinh, Téng Viét Quy

S6 thé SV: 111200092, 111200086

Lép: 20THXD2

Vi de tai thiét ké va tinh toan két cau cong trinh “Chung cu xa hdi cho nguoi c6
cong véi cach mang” dua vao cdc tai liéu tham khao va sy hudng dan cua gido vién, em

d3 tién hanh tinh toan va hoan thanh dé tai voi nhitng ndi dung sau:
1. Poc hiéu, nim bt kién trac téng thé cua cong trinh.
2. Chinh stra mot sd ban vé kién truc.
3. Thiét ké mit bang tong thé.
4. Tinh toan, bb tri cdt thép san ting 3.
5. Tinh toan, bd tri cbt thép cau thang ting 3.
. Tinh h¢ khung tryc 8.

. Tinh todn méng khung truc 8.
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. Chuyén d¢ g dung tin hoc trong xay dung
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1. Pé tai thude dién: [7C6 ky két théa thudn sé hitu tri tué doi voi két qua thuce hién
2. Cdc s6 lidu va dir liéu ban dau:

— CAc tai liéu vé dia hinh khu vuc xay dung.

— Cac tai lidu vé dia chat nén.

— Céc tai liéu vé ban vé kién tric cong trinh

— No1 dung céc phﬁn thuyét minh va tinh toan
PHAN 1: THIET KE KET CAU CONG TRINH XAY DUNG
CHUONG 1: PAC PIEM KIEN TRUC CONG TRINH
CHUONG 2: TONG QUAN VE KET CAU CONG TRINH
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CHUONG 6: THIET KE MONG KHUNG TRUC 8
PHAN 2: CHUYEN PE UNG DUNG TIN HQC TRONG XAY DUNG
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— Ban vé két chu: 13
— Ban vé kién trtc: 12
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Phan/ Néi dung:

TS. Pham Thanh Hung

Phan L1I
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Trudéng BM Tin hoc xay dung

TS. Nguyén Thanh Hai

Pa Nang, ngdy ... thang ... nam 2025

Ngudi huwéng dan

TS. Pham Thanh Hung




LOI NOI PAU

Nganh xay dung 1a mot nganh dang khong ngirng phat trién va ludn co vai trd hét

sttc quan trong trong viéc xay dung va phat trién dat nudce. Y thie duge diéu do, trong
hon 4 nam hoc tap tai khoa Xay dung Cong trinh thuy, trudong Pai hoc Bach khoa — Pai
hoc Pa Ning, dudi sy day bao va giup d& tan tinh cia cic thdy cd giang vién, ban bé
ciing nhu sy nd luc hoc tip ciia ban than, em di tich iy va trao ddi duoc nhitng kién

thire, k§ nang quan trong phuc vu cho cong viéc sau nay.

Db an tét nghiép 1an nay 1a mot budce di can thiét cho em nham hé thng cac kién
thirc d3 duoc hoc ¢ nha trudng sau gan nim nim hoc. Pong thoi giup cho em bét dau
lam quen véi cong viée thiét ké mot cong trinh hoan chinh tao tién dé viing chic cho
cong viéc sau nay.

V61 nhiém vu dugce giao, thiét ké dé tai: “Thiét ké két cdu cong trinh chung cu xd
héi cho nguwoi cé cong véi cach mang”. Trong gidi han do an thiét ké :
— Két Cau : Gido vién huéng din: TS. Pham Thanh Hung
— Tin Hoc : Gido vién huéng dan: TS. Pham Thanh Hung

Trong qué trinh thiét ké, tinh toan, tuy da c6 nhiéu c¢b gang, nhung do kién thirc

con han ché, va chua c6 nhiéu kinh nghiém nén chac chan khong tranh khai sai sot. Kinh

mong dugc sy gbp ¥ chi bdo cia cac thay, cd dé em c6 thé hoan thi¢n hon dé tai nay.

Em xin chan thanh cam on tat ca cic quy thay co giang vién truong Pai hoc Bach
Khoa, trong khoa Xay Dung Cong Trinh Thuy, dic biét 1a thiy Pham Thanh Hung, Ngb
Thanh Vil di tryc tiép hudng dan em trong dé tai tot nghiép nay.



LOT CAM POAN
T6i xin cam doan dd an tot nghiép véi dé tai “Thiét ké két cau cong trinh Chung cur
xa hdi cho ngudi c6 cong voi cach mang” la dd 4n duoc chinh ban than toi thuc hién .

Céc sb liéu va tai lidu trong do 4n 1a do toi truc tiép tinh toan. T4t ca nhitng tham khao

va ké thira déu duoc trich dan va tham chiéu day du.

Sinh vién thuc hién

Nguyén Thé Thinh, Téng Viét Quy
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Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

MO DAU

Trong su nghiép cong nghiép hoa, hién dai hoa cua dit nudce, nganh xdy dung co
ban déng mot vai trd hét stc quan trong. Cung véi sy phat trién manh mé cua moi linh
vuc khoa hoc va cong nghé, nganh xay dung co ban di va dang c6 nhitng budc tién dang
ké. Bé dap tng duoc cac yéu cAu ngay cang cao cia xi hoi, ching ta can mot ngudn
nhan luc tré 13 cac k¥ su xay dung c6 di phdm chét va ning luc, tinh than cong hién dé

ti€p budc cac thé h¢ di trude, xay dung dat nude ngay cang van minh va hién dai hon.

Sau 5 nam hoc tap va rén luyén tai trudng Pai hoc Bach khoa — Pai hoc Pa Nang,
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 d6 an tét nghiép cta
minh, em d3 c6 gang dé trinh bay toan bd phan viéc thiét ké két ciu cong trinh chung cu

xa hoi cho nguoi cd cong véi cach mang. Noi dung ctia ¢ an gdm 2 phan:
Phan 1: Phan xay dung
Phan 2: Phan tin hoc

Tuy chi 12 mot dé tai gia dinh va & trong mot linh vuc chuyén mon 1a thiét ké nhung
trong qua trinh lam dd an da gitp em h¢ théng duoc cac kién thuc da hoc, tiép thu thém
dugce mot s6 kién thirc méi, va quan trong hon 1a tich luy duoc chut it kinh nghiém giup
cho cong viée sau ny cho du c6 hoat dong chu yéu trong cong tac thiét ké. Em xin chan
thanh cam on cac théy, ¢ truong Pai hoc Bach khoa — Pai hoc Pa Niang da tan tinh
giang day, truyén dat nhimng kién thirc quy gia ctia minh cho em ciing nhu cic ban sinh
vién khac trong sudt nhitng nim hoc qua. Dic biét, d6 an tot nghiép nay ciing khong thé
hoan thanh néu khong c6 su tan tinh hudéng din cua thdy Th.S Ngb Thanh Vi, TS. Pham
Thanh Hung. Thong qua dd an t6t nghiép, em mong mudn c6 thé hé théng hoa lai toan
b kién thirc di hoc cling nhu hoc hoi thém céc 1y thuyét tinh toan két cAu dang duoc
tmg dung cho cac cong trinh nha cao ting cta nudc ta hién nay. Do kha ning va thoi
gian han ché, d6 an t6t nghiép nay khong thé tranh khoi nhiing sai sét. Em rat mong
nhan duoc su chi day va gop ¥ ciia cac thay cd ciing nhu ctia cac ban sinh vién khac dé
c6 thé thiét ké duoc cac cong trinh hoan thién hon sau nay.
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Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

PHAN 1: THIET KE KET CAU CONG TRINH
CHUONG 1: PAC PIEM KIEN TRUC CONG TRINH

1.1. Nhu ciu dau tw xay dung cong trinh
1.1.1. Sw can thiét phai diu tw

ba Nﬁng, voi vi tri chién luge ven bién va sy phat trién manh mé& vé du lich, kinh té
va ha tang d6 thi, dang ngdy cang trd thanh diém dén quan trong ciia ca trong nudc va
quéc té. Cung v6i nhu cau ngay cang cao vé nha & cho cac ddi twong co cong véi cach
mang, thanh phé da va dang trién khai nhiéu dy 4n nha & xa hoi, dac biét 1a khu vuc Ngii
Hanh Son, mot trong nhitng khu vuc c6 tiém ning phat trién 16n. Dua trén cac yéu to
nhu diéu kién kinh té xa hoi cta thanh phd, nhu cdu nha ¢ cho ngudi co cong véi cach
mang, va lgi thé vé vi tri dat dai, viéc dau tu xay dung chung cu xa hoi danh cho nguoi

c6 cong vdi cach mang tai khu vuc Ngii Hanh Son 1a v6 cuing cén thiét.

Véi mong mudn tri an nhitng déng gop cua cac gia dinh chinh sach, cong trinh nay
s& khong chi dép ing nhu cau an cu ma con mang lai su thoai mai, tién nghi cho nhiing
d6i tugng nay. Cac co so ha tang hién c6 tai Ngii Hanh Son, cing véi tiém ning phat
trién ctia khu vuc, dam bao tinh kha thi va hiéu qua ciia du an. Chung t6i tin tuong rang,
v6i su dau tu hop 1y va quy hoach bai ban, cong trinh chung cu x4 hoi niy s& gop phan
nang cao chét lugng sdng cho ngudi c6 cong véi cach mang, ddng thoi khang dinh duoc
cam két ctia chinh quyén thanh phé trong viéc chim lo doi séng cho cac d6i twong chinh

sach.

1.1.2. Muc tiéu hoat dong

Pam bao cung cap khong gian séng 6n dinh va ddy du tién nghi cho cac gia dinh
chinh sach. Cu thé, chung cu sé& gitp giam bot tinh trang thiéu hut nha ¢, mang lai mot
moi truong sdng thoai mai va an toan cho ngudi cd cong voi cach mang. Pong thoi, muc
tiéu 1a phat trién dong bo co sd vat chat voi quy mo hién dai, trang thiét bi day du va
tién nghi, dam bao dap ng nhu ciu sdng cao cip cua cu dan. Chung cu ciing s& thuc
hién cac hoat dong phuc vu hd tro doi séng, bao gdm céc dich vu tién ich nhu bao vé
24/7, khu vui choi giai tri, cham soc strc khoe, nham ning cao chat lugng song lau dai,
6n dinh cho ngudi c6 cong v6i cach mang. Dy an nay sé 1a mé hinh vé sy cham soc chu
d4o, an toan va bén viing, nham bao vé quyén loi va tri an cong lao cua cac gia dinh ¢o

cong voi dat nudc.
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Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

1.2. Céc tai liéu va tiéu chuan dung trong thiét ké kién tric
Céc chi tiéu kinh té k¥ thuat dugc tinh toan trén can ctr Ti€u chuin Xay dung Viét

Nam do Bo X4y dung ban hanh bao gdm:
e Tiéu chuin thiét ké khach san: TCVN 4391 — 2009;
e Tiéu chuan thiét ké hé théng thoat nuéc bén trong: TCVN 4474 — 1987;
e Tiéu chudn hé thong cip nude: TCVN 4513 — 19988;
e Tiéu chuin hé thong cip nude sinh hoat: TCVN 5502 — 2003;
e Tiéu chuan phong chay chira chay. Nha cao ting TCVN 6160:1996;
e Chat lwong nudc. Nudc thai sinh hoat. Gidi han 6 nhidém cho phép: TCVN
6772:2000;

1.3. Vi tri, dic diém, diéu kién tw nhién khu dat xdy dung
1.3.1. Vi tri dia 1y, dic diém khu dit xay dung
Dy 4n dau tu xay dung “Chung cu x3 hoi cho nguoi c6 cong véi cach mang” tai

duong Vit Mong Nguyén, phuong Khué My, quan Ngii Hanh Son, TP.Da Ning.

Duy 4n c¢6 tong dién tich quy hoach 3.122m?; trong d6 phan dién tich xay dung voi
mat do xay dung 1.663m? chiém 53,3%; dat cdy xanh, tham hoa chiém 640m? tuong
ing 20,5% va dat sir dung lam giao thong chiém 819m? twong ng 26,2%. Quy mo dau
tu xay dung tda chung cu cao 12 tang voi khoang 209 cin ho nha & xa hoi. Cong trinh
¢6 bd tri thang may, kién trac hién dai, co so ha ting dong bo, khong gian & cling cong
nang tién 11 cho cudc séng.

Chung cu nha & x3 hoi tuyén duong Vii Mong Nguyén duoc quy hoach str dung khu
dat c6 tir can phia dong giap tuyén duong Khué My Dong 8, phia tay giap tuyén duong
Khué My Pong 1, phia nam giap tuyén duong Vii Mong Nguyén, phia bac giap tuyén
duong Khué My Bong 6.
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Vi TR XAY DUNG

nandr  TRosd  rudeln

04U TAT g O ada MAC e sehy A0 S, 000NG VO W
MLUONG Ronald 0P, CLR VG0 et 50N, Telee 0 BA &
eofu T 101

Hinh anh 1.1. Vi tri khu dat xdy dung

1.3.2. Piéu kién ti nhién khu dat xay dung

Theo Quy chuan k¥ thuat Qubc gia QCVN 02 : 2009/BXD vé s liéu diéu kién tir

nhién dung trong xdy dung, dia diém xay dung cong trinh thuéc TP Pa Nang nam trong

vung khi nhiét do1 gié mua, c6 nhiét d cao va it bién dong voi1 dic di€m khi hau nhu

sau:

e Nhiét d6 va D6 am khong khi

Nhi¢t d¢ trung binh ndm :25,8°C
Nhiét d6 trung binh thang cao nhat (thang 4) :34,4°C
Nhiét d6 trung binh thang thap nhat (thang 1) :19,1°C
Nhiét d6 cao nhat tuyét d6i nim : 40,9°C
Nhiét d6 thap nhét tuyét déi nam :9,2°C

e Do am khong khi

D6 am tuyét ddi trung binh nim : 27,1 mbar
Do am twong dbi trung binh nam : 81,6%

Do am twong dbi thap nhat trung binh nim :65,7%

Do am twong dbi thap nhat tuyét d6i nam 18 %
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e Giod
Van tdc gi6 trung binh nim 21,5 m/s

e Birc xa mat troi

Tong xa trén mit bang : 5240 W/m?/ngay
Tan xa trén mit bang : 2400 W/m?/ngay
Tong s6 gio ning trung binh nim: : 2182 gio

e Mua
Luong mua trung binh nam : 2151 mm
Luong mua ngay 16n nhat : 593 mm
S6 ngay mua trung binh nim : 139,4 ngay

1.4. Quy mo6 cong trinh
1.4.1. Cip cong trinh
e Cép cong trinh dugc xac dinh theo Thong tu 06/2021/TT-BXD

e Theo phu lyc II phan cdp cong trinh x4y dung theo quy mé két cau, bang 2 :
— Chiéu cao(m) : 47.7(m)
— S tang cao : 12 tang, 1 ting ham, 1 tang 4p mai
— Tong dién tich san(m?) : 22.172 (m?)
- Cong trinh thudc cong trinh cap II
1.4.2. Loai cong trinh
e Loai cong trinh dugc xac dinh theo Thong tu 06/2021/TT-BXD
e Theo phu luc I, muc I. Cong trinh st dung cho muc dich dan dung(cong trinh dan
dung): Chung cu xa hoi cho ngudi ¢6 cong voi cach mang thudc loai cong trinh nha
0.
1.4.3. Quy mo du an
e Chung cu xa hoi cho nguodi ¢6 cong véi cach mang tai duong Vit Mong Nguyén co
tong muc dau tu hon 223 ty dong.
e Quy mo cong trinh gdom:

— 12 tang, 1 ting ham, 1 tng 4p mai cling ha ting canh quan ciy xanh.
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— Tong dién tich san xay dung 13 22.172 m?

B tri 209 can ho, dién tich tir 65 - 77 m?/can
— Nhip két cdu 16n nhat (m) : 7.1 m

S6 ting ngam : 1

1.5. Giai phap kién tric
1.5.1. Giai phap quy hoach téng mit bing
Thiét ké vé khong gian quy hoach ciing nhu kién triic rat phu hop, hai hoa, cac truc

giao thong ngén gon, tién 1o1.

Hinh anh 1.2. Mt bang tong thé

Cong trinh gdm 12 tang noi, 1 ting ham va 1 tang ap méi. Cong trinh c6 tong chidu
cao 47.7 m tinh tir c6t 0.00 va ting hdm nim & cbt -3.0 m so véi ct.
1.5.2. Phwong 4n thiét ké mit bang cac ting
Mt cat cong trinh dya trén co sé ctia mat béng va mat ding da thiét ké, thé hién
dugc mbi lién hé bén trong cong trinh theo phuong thang dimg giita cac tang, thé hién

so do két cau bo tri lam viéc trong cong trinh.
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Hinh anh 1.3. Mt bang kién tric tang 2-12

Khoi cong trinh cu thé nhu sau:

e Tang ham : Dién tich san : 1516 m?

TT Tén phong chirc ning S6 lwong | Dién tich (m?)

1 Chd dé xe 1 1370

2 Thang bd 3 25

3 Thang may 3 6

4 Ram déc 1 46

5 Phong may bom 1 28

6 Kho vat li¢u khong chay 1 5

7 Phong dién 1 4

8 Phong dém 2 4
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e Tang 1 : Dién tich san : 1402 m?

TT Tén phong chirc niing S6 lwong | Dién tich (n?)
1 Dich vu 2 221
2 Phong dién 1 5
3 Sanh can hd 2 109
4 Phong ta dién 1 22
5 Khu sinh hoat cong dong 1 168
6 Kho 3 26
7 Chd dé xe may va xe dap 1 299
8 CLB thé thao 2 257
9 Nhom tré 1 138
10 Quan 1y, bao vé, CCTYV, tryc PCCC 1 23
11 VS tr¢, GV 2 14
12 Ram doc 1 46
13 wC 3 15
14 Thang bd 3 42
15 Thang may 3 17

e Tang2-12 : Dién tich san : 1600 x 11 = 17600 m?

TT Tén phong chirc niing S6 lwong | Dién tich (m?)
1 Cin A 14 960.4
2 Cin B 1 77
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3 Can C 2 130
4 Can D 2 135.6
5 Hanh lang 1 174
6 Thang may 3 17
7 Thang bd 2 36
8 Ban cong, phoi dd 21 70

BANG THONG KFE CO CAU CAN HQ

Loai can ho Dién tich sir dung Co céu
A 68.6 02 PNGU,01 WC
B 77 02 PNGU,02 WC
C 65 2 PNGU,01 WC
D 67.8 2 PNGU,01 WC
e Tang ap mai : Dién tich san : 226 m?

TT Tén phong chirc nang S6 lwgng Dién tich (m?)
1 Thu vién truyén thong 1 141
2 Kho 2 24
3 Phong may 2 15
4 Phong dién 1 5
5 Bom 1 5
6 Thang b¢ 2 36
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1.5.3. Phwong 4n thiét ké kién triic mit ding
Mit ding anh hudng dén tinh nghé thuat ciia cong trinh va kién tric canh quan cia
khu phd. Khi nhin tir xa ta ¢6 thé cam nhén toan bd cong trinh trén hinh khéi kién trac
ctia nd. Cac ting cua cong trinh xay tuong ngoai két hop véi mat kinh 14 nhing 6 cira
rong nham dam bo chiéu sang ty nhién va tang tinh thAm my cong trinh. Mt dung cua
cong trinh duoc thiét ké theo hinh khéi va dp da bén ngoai, tao nén cam giac vimg chai,

hién dai nhim nhan manh sy phat trién khéng ngimg cua kinh té.

Nhin téng quan mat ding toa nha co ban dugc chia lam 3 phan: phan chéan, phan
than va phan mai.

+ Phan chan la tﬁng ham, tﬁng 1 : Chd dé xe va cac dich vu, tién ich.

+ Phén than 1a tang 2-12 : Cac can ho A,B,C,D.

+ Trén cung la ting 4p mai, mai ciia cong trinh.
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MAT BUNG TRUC 1-12

Hinh danh 1.4. Mt cdt dimg ciia cong trinh
1.6. Giao thong cong trinh
Giao thong theo phuong ngang chinh cta cong trinh 1a cac hanh lang va sanh. Giao
thong theo phuong ding sir dung hé thang méay két hop véi thang bo dat tai truc 3-4 va
9-10 cua cong trinh.
Ngoai ra, bd tri ram dbc dé xe di chuyén 1én xudng giita ting 1 va ting ham.
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1.7. Céc giai phap ky thuat
1.7.1. Giai phap vé sir dung vat liéu
Cong trinh str dung vat liéu thong thuong chu yéu: mong, khung, cdt, thang, san,
mai bang BTCT, tudng bao va tudng ngin bang gach x4y, ctra nhom kinh va céac vat liéu

hoan thién, trang tri khac,...

1.7.2. Giai phap chéng thim
Giai phap kién tric, sir dung vat lidu hop 1y 1a nhimg yéu t6 quan trong hang dau.
Viéc chdng tham vé co ban 14 ngin ngudn nudc tham thau. Do d6 & mot vai giai phap

chong tham c6 lién quan dén chong nong.

Dénh doc du (2 - 3%) va dung hudng cho cac san v¢ sinh, cac san chiu nudc nhu

san thuong, ban cong, 16 gia. Thiét ké vi tri ga thu hop 1y.

Bao vé két cAu mai cd dinh (mai bé tong), tranh tac dong tryuc tiép cua mua néng
bang cac giai phap ké tAm dan. Viéc dugc che phi ndy gitip mai bé téng tranh dugc su

co ngot.

Chéng tham san ting hdm: Str dung bé tong phu gia chdng thim méac B10. Trudc
khi d6 bé tong, nén dat phai duoc dim chit véi hé sb k=90. Sau khi dam, trai mot 16p
nilon 16t déy 0,5mm nham han ché mit nudc caa bé tong. Tai cac mach ngung theo bién

phap thi cong dat tim ngan nudc Waterbar 250.

Chéng thdm thanh ting him: Tai cac diém ngimg k¥ thuat c6 thiét ké cac tAim ngin
nudc Waterbar theo mach ngimg ngang, doc. Bé tong thanh ting ham sir dung phu gia
chéng thim mac B10 cta hing Sika hoic twong dwong. Sau khi d6 bé tong thanh tang
ham trong thoi gian 24 tiéng quét 3 16p Sika chdng tham gdc Bitum phia bén ngoai thanh
tang ham. Sau khi hoan thién viéc thi cong thanh ting ham sir dung dat sét d6 bao quanh

phia ngoai thanh tang ham cé chiéu day 50 cm va duoc dam chit, hé s6 k=90.
Thyc hién dang quy trinh k¥ thuat khi thi cong: st dung dung mac bé tong, mac
vita; d& cOp pha khi bé tong du tudi (tranh gdy vong, nut, bién dang két cu).
1.7.3. Giai phap chon thang may, thang b thoat hiém, ram déc
e Thang b6 thoat hiém:

Cong trinh duoc bd tri ba thang bo thoat hiém tai cac vi tri giao thong cua cong

trinh.

Theo tiéu chuan vé phong chay chita chay, vi tri diém ctra xa nhét t6i thang khong

16n hon 25m. Thang thoat hiém duoc 1am bang bé tong 151 ctng, cira
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Chiéu rong t6i thiéu: 280 mm, chiéu cao t6i da 1a 180 mm (Bang 3.1 QCVN
05:2008/BXD).

Chiéu cao thong thuy ddi véi cac cau thang bo va 16i di it nhat 1a 2m

it nhat 2m ‘
Chiéu cao théng
. it nhat 2m thuy thap nhat
6y t6 Buang it nhat 2m
Chiéu téi X 'muu bac
Vé thang
y

Chiéu téi/chiéu ngh

Hinh dnh 1.5. Po chiéu cao théng thity ciia cau thang bé
e Thang may:
Pé dap ung nhu cau sir dung, cong trinh dugc hoat dong theo nhiéu ludng giao thong
cho cu dan trong chung cu. Do d6, can phai c6 ba thang may dé phuc vu. Cu thé:

Thang may 01 truc 3-4 : Tai trong 1000 KG — 14 nguoi, tbe do 90 M/P, kich thudc
hé thang 2250 x 2200 (mm) (rong x sau).

Thang may 02 truc 3-4 : Tai trong 1600 KG — 22 ngudi, tbe do 90 M/P, kich thudc
hé thang 2200 x 2800 (mm) (rong x sau).

Thang may 03 truc 9-10 : Tai trong 1000 KG — 14 nguoi, toc do 90 M/P, kich thudc
hé thang 2650 x 2000 (mm) (réng x sau).
e Ramp dbc :
Ram déc ting ham c6 d6 dbc toi da khong duoc dée qua 15% so véi chiéu sau ca
ham. Cach tinh d6 ddc ting him nhu sau:
D6 doc dwong ham = (chiéu sau/ chiéu dai) < 15%.
Néu chiéu sau cia ham 1a 1m, thi chiéu dai cia doc ham khoéng dugc nhé hon 6m

nham d4o bao cho phuong tién luu thong an toan, tranh trudng hop 6 to gam thap dé bi

cham gam khi xe lén xudng ham.

Ngoai ra d6i voi doc cong thi d6 doc thudng dugc thiét ké khong vuot qua 13% va
cac duong dbc thang thuong 1 15%.
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Kich thudc chiéu rong ramp dbc ting ham tbi thiéu 3.5m

Ram dbc tang ham phai cach ranh 16 giéi tbi thiéu 3m dé dam bao su an toan cho xe
khi di tir tAng hdm 1én trén mit duong phai cach mot doan dém dimg xe va dam bao gia
ting tam quan sat voi cac phuong tién giao thong ciing nhu ngudi tham gia giao thong

khac & trén doan duong tiép giap voi ting ham.

Theo quy dinh cua bd xay dung thi chi€u cao t6i thi€u ciia mot duong ham dé xe la
2,2m tic l1a chiéu cao twong tng cua dudong doc cling 1a toi thiéu 2,2m. Bd cao dudong
doc phy thudc vao nhu cau stir dung, chi€u cao an toan cta xe co6 thé luu thong 1én xudng

ham mot cach thuan tién.

Ngoai ra tiéu chuan ram doc tang ham yéu cau can phai xur 1y dugc van dé tron trugt,
dam bao dugc d6 ma sat can thiét, dugc thiét ké nhirng ranh xé két hop vat liéu hoan

thién bé mat dé chéng tron, tang ma xat khi xe leo dbc :

+ St dung roan chdng trugt rong 30, siu 20, cach khoang 350 (mm)
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CHUONG 2: TONG QUAN VE KET CAU CONG TRINH

2.1. Lua chon gii phap két cAu cong trinh
2.1.1. Hé két cAu chiu lwc co ban
Thong thudng, phan méng nha cao tang phai chiu luc nén 16n. Vi thé cac giai phap
dé xuat cho phan moéng bao gdm:
— Mong nong: Mong bang mot phuong, mong bang hai phuong, mong be,...
— Moéng sdu: Mong coc khoan nhdi, méng coc bé tong cbt thép duc sin, mong coc ly
tAm Ung suat trudc.

Céc phwong 4n moéng can duoc can nhic lira chon tity thudc vao tai trong cong trinh,
diéu kién thi cong, chit lugng cia timg phuong an va diéu kién thay vin cua ting khu
vuc.

Do d6, v6i d6 an nay sinh vién chon phuwong 4n méng coc khoan nhoi.

2.1.2. Hé két cAu chiu lwc hon hop

Dua vao dé nghi gidi phap két cdu lua chon hé khung gié“mg lam két cau chiu luc

cho cong trinh:

Thuén tién cho viéc ap dung linh hoat cac cong nghé xay khac nhau. Trong hé thong
két cau nay, hé thdng vach chi yéu chiu tai trong ngang con hé thdng khung chiu tai
trong thiang dtng.

Hé khung giang co thé sir dung hiéu qua véi cac két cdu co chidu cao dudi 40m.

Duéi tac dung cua tai trong ngang (tai trong dic trung cho nha cao tang) vach chiu
cit 1a chu yéu tirc 13 chuyén vi trong ddi ctia cac ting trén 1a nho, cla cac ting dudi 16n
hon.

2.1.3. H¢ két cau san
Viéc lira chon giai phap két cau san hop 1y 1a rit quan trong quyét dinh tinh kinh té
cho cong trinh. Theo thdng ké thi khéi luong bé tong san chiém dén (30-40)% khdi
luong bé tong cong trinh va trong luong ban than bé tong dam san 14 tai trong tinh chinh.
San suon BTCT toan khoi 14 loai san c6 dAm, ban san tua truc tiép 1én hé dam, thong

qua do6 truyén luc 1€n cac cot.

Cau tao h¢ két cau san bao gom hé€ dam chinh phu va ban san.
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2.1.4. Két luan

Trong dd 4n nay, em lya chon giai phap két cAu chinh 13 hé chiu lyc khung gidng.

2.2. Lua chon vit li¢u

2.2.1. Vat liéu sir dung cho cong trinh

Vit licu xay dung can ¢6 cuong do cao, trong luong nho, chéng chay tot.

Vat liéu c6 tinh bién dang cao: kha ndng bién dang cao c6 thé bo sung cho tinh nang.

Vat liéu c6 tinh thoai bién thép: co tac dung tot khi chiu tac dung cua tai trong lap

lai (dong dét, gié bio).

Vit lidu c6 tinh lién khéi cao: co tac dung trong trudong hop cé tinh chat lap lai,

khong bi tach ro1 cac bd phén cong trinh.

Vit lidu ¢6 gid thanh hop 1y.

Hién nay chu yéu st dung vat liéu thép hodc bé tong cbt thép véi cac loi thé nhu dé

ché tao, nguon cung cap doi dao. Ngoai ra con co cac loai vat liéu khac dugc st dung

nhu vat li€u lién hop thép — bé tong (composite), hop kim nhe... Tuy nhién céc loai vat

liéu méi nay chua dugce str dung nhi€u do cong ngh¢ ché tao con méi, gia thanh tuong

ddi cao. Do d6, sinh vién chon vét liéu cho cong trinh 1a bé tong cot thép.

2.2.2. Thong so vit lidu

Bdng 2.1. Bang thong sé vt liéu bé tong theo TCVN 5574 - 2018

SVTH: Nguyén Thé Thinh, Téng Viét Quy

GVHD: TS.Pham Thanh Hung

BE TONG SU DUNG
i LOP ,
CAP , A GIOI
R MAC BE
i ) BEN . |R,(Kg/|R,(Kg/| - HAN
LOAI CAU KIEN N BE TONG
BE n cm?) cm?) , CHIU
N TONG BAO \
TONG ) LUA
VE
BT LOT MONG B12.5 | M150 75 6.6 100mm -
BT LOT GIANG MONG | B12.5 | M150 75 6.6 100mm -
MONG B30 | M400 170 12 50mm -
DAM MONG B30 | M400 170 12 50mm -
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COT, VACH B30 | M400 170 12 30mm | R120
DAM B30 | M400 170 12 30mm | R120
SAN B30 | M400 170 12 20mm | REI90

CAU THANG B30 | M400 170 12 20mm | R60
BE NUGC B30 | M400 170 12 30mm -
KET CAU PHU B20 | M250 115 9 15mm -

Badng 2.2. Bing théng sé vt liéu thép theo TCVN 5574 -2018

STT Loai thép Két cau sir dung
1 Thép CB240T (@ <10): Rs =Rsc =210 MPa Cbt thép c6 @ <10 mm
2 Thép CB400V (@ >10): Rs =Rsc =350 MPa Cot thép co6 @ >10mm

2.3. Tiéu chuin, quy pham dung trong tinh toan thiét ké két cau
TCVN 5574 — 2018 : Két cau bé tong va bé tong cot thép — Tiéu chuan thiét ké.

TCVN 2737 — 2023 : Tai trong tac dung - Tiéu chuén thiét ké.
TCVN 9362 — 2012 : Nén nha va cong trinh — Tiéu chun thiét ké.
TCVN 10304 — 2014 : Méng coc — Tiéu chuan thiét ké.

TCVN 9394 — 2014: Dong va ép coc — Thi cong va Nghi¢m thu.

TCVN 9393 — 2014 : Coc — Phuong phap thir nghiém hién trudng bang tai trong ép
doc truc.
2.4. Phwong 4n tinh toan két ciu
2.4.1. M6 hinh tinh toan
Mong: duogc thiét ké dua trén tai liéu bao céo khéo sat dia chit do trung tdm nghién

ctru ing dung va tu van k§ thuit nén mong cong trinh thanh 1ap thang 5 nim 2018
Str dung phuwong 4n moéng coc khoan nhdi.

Khi thi cong mdng can c6 bién phép ha muc nude ngdm va ke chong tranh sat, lin

nha bén canh.
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Than: c6t, dam, san bang bé tong ct thép db tai chd.

San xem nhu tuyét ddi cimg trong mit phing san, lién két giira san vao cot, vach
duoc tinh 1a lién két cirng (xét cing cao trinh). Khong ké dén bién dang cong ngoai mit

phang san 1én cac phan tu lién két
Moi thanh phan hé chiu lyc trén ting ting déu chuyén vi ngang nhu nhau

Céc tai trong ngang tac dung 1én san duoc gan dudi dang tai trong tap trung theo

tung tang tir d6 san sé truyén vao cdt, vach truyén xudng va phan tan ra dat nén

2.4.2. Cac gia thiét tinh toan
Tinh toan két cu nha cao tAng 13 viéc x4c dinh trang thai Gmg suit - bién dang trong
tung hé, tirng bo phan cho dén tung cAu kién chiju luc véi tac dong cua moi loai tai trong.
O day chiing ta chii yéu xét dén phan mg cta hé két cau thang dimg khung, véch, 15i

dudi tdc dong cua cac loai tai trong ngang.

Hau nhu trong cac loai nha cao dén 30 tﬁng déu két hop st dung ca 3 hé chiu luc
khung - vach - 161. Viéc lya chon h¢ chiu luc va gia thiét tinh toan 1am sao vira phu hop
véi thue té bd tri, clu tao cac két cdu chiu luc con phai thoa man diéu kién vé su cung
1am viéc ctia cac hé két cdu co hinh dang, kich thudc, dd ctimg khac nhau. Mdi gia thiét
thudng chi phi hop véi ting mé hinh tinh toan, khong c6 gia thiét chung cho moi so do
tinh toan. Gia thiét nao phan anh dugc mdi quan hé truyén luc giita cac b phan véi nhau
thong qua giai phap thiét ké, ciu tao cu thé trong cong nghé xay lap s& dugc xem 1a phu
hop va cho ta nhitng két qua dang tin cdy. Ciing can phan biét giita do chinh xac trong
so d0 két cau v6i do chinh xac trong mo hinh toan hoc, hai van dé nay khong phai luon

thdng nht.

2.4.3. Tai trong lén cong trinh
2.4.3.1 Tinh tai

Tinh tai bao gém trong lugng ban than két cau chiu luc va cac két cu bao che, trang

thiét bi dat trén cong trinh.
2.4.3.2 Hoat tai

Hoat tai tinh toan dugc xac dinh theo tiéu chuan Tai trong va tac dong TCVN 2737-
2023.
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2.4.3.3 Tai trong gio
Tai trong gi6 (thanh phan tinh va thanh phan déng) duoc xac dinh theo tiéu chuan
Tai trong va tac dong TCVN 2737 — 2023. Do chiéu cao cta toa nha nhé hon 40m nén
khong can tinh toan thanh phan dong tai trong gid.
2.4.3.4 Tai trong dong dat
Tai trong dong dét tac dung 1én cong trinh dugc xac dinh theo tiéu chuan Thiét ké
cong trinh chiu dong dat: TCVN 9386:2012 véi cac thong sb dau vao dugc 14y nhu sau:
Gia toc nén tai dia diém xay dung: theo TCVN 9386:2012, gia toc nén tai Phuong
Khué My, Quan Ngii Hanh Son 1a ag = 0,0674.g < 0,08g ( trong d6 g 13 gia tdc trong
truong). Do d6 Cong trinh khong thudc ving dong dat yéu, chi can ap dung cac giai
phap khang chan da duoc giam nhe.
2.4.3.5 To hop tii trong

Bang 2.3. Té hop tdi trong

TAI TRONG THUONG XUYEN TAI TRONG TAM THOI
TO HOP TAI TRONG \
TLBT HOAN TUONG | Hoattii | Gi6X | GiéY
THIEN :
COMBO 1 1 1
COMBO 2 1 1
THCB 1 COMBO 3 1 -1
COMBO 4 1 1
COMBO 5 1 -1
COMBO 6 1 1 0.9
COMBO 7 1 1 0.9
COMBO 8 1 1 0.9
COMBO 9 1 1 0.9
THCB 2
COMBO 10 1 0.9 1
COMBO 11 1 0.9 -1
COMBO 12 1 0.9 1
COMBO 13 1 0.9 -1
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2.4.4. Phuwong phap tinh toin xac dinh ngi luc
NOoi1 luc va chuyén vi: St dung ph'?m mém ETABS 22 va SAFE 2016 dé xac dinh

ndi lyc va chuyén vi.

Hinh anh 2. 1 Phuong phap xac dinh ngi luc

Phwong phap Uu diém Nhuge diém

Phuong phap giai tich  [Xem toan bd hé chiu lwc 1a cac (Chi ap dung cho mot s6 két
bac siéu tinh Tryc tiép giai ciu don gian
phuong trinh vi phan Tim ndi

luc va tinh thép

Phuong phap s - phan  [Roi rac hoa toan bo hé chiu luc Poi hoi ngudi ding phai hiéu
tr hiru han clia cong trinh, chia cac hinh  va str dung t6t phan mém dé
dang phuc tap thanh don gidn  nhin nhan ding noi luc va
Thong qua cac phan mém Tim ién dang vi phan mém

noi luc gian tiép va tinh thép.  khong mo ta chinh xac thuc té

O du 4n nay, chiing em lya chon phuong phap phan tir hitu han (thong qua su hd tro
clia cac phan mém) dé thuc hién tinh toan thiét ké. Thong qua cac mo hinh phan tich.
sinh vién c6 thé dé dang xuat dugc s6 liéu ndi luc, chuyén vi,... Phuong phép gii tich
t6n rat nhiéu thoi gian dé xac dinh. Tuy nhién, mot s6 cau kién sinh vién két hop phuong
phap giai tich va phan tir hitu han dé kiém tra lai két qua tin cay hon.

2.4.5. Kiém tra theo trang thai gi6i han

Khi tinh toan thiét ké két ciu bé tong cdt thép can phai thoa man nhirng yéu cau vé
tinh toan cudng do (TTGHI) va dép tng diéu kién str dung binh thuong (TTGHII).

Trang thai gidi han th nhat (TTGHI) nhim dam bao kha ning chiu luc cta két cau,
cac tinh toan bao gom:

+ Tinh toan vé do bén (khong bi pha hoai do tac dung cua tai trong va tac dong)

+ Tinh toan 6n dinh hinh dang (d6i v6i két cau thanh mong)

+ Tinh toan 6n dinh vi tri (14t, truot, day noi)

Trang thai gi6i han thtr hai (TTGHII) nham dam bao sy 1am viéc binh thuong cua

két cau, bao gom:

+ Vét nut khong mé rong qua gidi han cho phép hoic khong xuat hién vét nit
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+ Khong giy ra nhitng bién dang qué gi6i han cho phép nhu do vong, goc xoay,

gbc truot, dao dong

2.4.6. Lwa chon cdng cu tinh toan, phin mém sir dung

Badng 2.4. Cdc phan mém svr dung

Phan mém

Vai tro

ETABS Phén tich két ciu hé khung, cau thang
SAFE Phan tich thiét ké san

REVIT Trién khai ban vé&

EXCEL Hb tro tinh toan cac ciu kién két cau
WORD Viét thuyét minh tinh toan

2.5. Co s lra chon so b tiét dién

2.5.1. Co s lra chon so bd chiéu day ban san

Lua chon chiéu day ban san theo cong thirc sau:

e Trong do:

D
—1

hs=m

+ 1: chiéu dai canh ngan 0 san.

+ m : hé s0 phu thudc vao sy lam vi¢c cua 6 san.

+ Véi 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 14y D 16n.
+ Khil, /1; <2 :Béanké 4 canh, khi Khi I, / I; >2 : Ban loai dam

e VD tinh toan

San S1, 1, /1, = 7200/ 1600 = 4.5 = Ban loai ddm =& m = 30 + 35

D

1.2
hg =—1= %1600 = 64 (mm)

m
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Bang 2.5. Chon so bo kich thuoc san

Xic dinh chiéu day 6 san

L, (dai) | L, (ngin) | L, /L, my | my | D | hs; | hs, | Chon H
Ting | San Loai san
mm mm mm
s1 | 7200 1600 450 Bandam | 30 | 35 | 1.2| 64 | 55 | 160
s2 | 7100 1600 4.44 Bandam | 30 | 35 | 1.2| 64 | 55 | 160
s3 | 7025 1600 4.39 Bandam | 30 | 35 | 1.2| 64 | 55 | 160
s4 | 7200 4100 176 |Banké4canh | 40 | 45 | 1.2] 123 | 100 | 160
S5 | 7100 4100 173 |Banké4canh | 40 | 45 | 1.2] 123 | 109 | 160
S6 | 7100 5350 133 |Banké4canh| 40 | 45 | 1.2] 161 | 143 | 160
s7 | 7025 5350 131 |Bank&4canh| 40 | 45 | 1.2] 161 | 143 | 160
s8 | 7200 5350 135 |Banké4canh| 40 | 45 | 1.2] 161 | 143 | 160
. S9 | 6500 5100 127 |Banké4canh| 40 | 45 | 1.2] 153 | 136 | 160
Tang I 7o10T 7100 5250 135 |Banké4canh| 40 | 45 | 1.2 | 158 | 140 | 160
S11 | 7025 5250 134 |Banké4canh| 40 | 45 | 1.2] 158 | 140 | 160
s12 | 7200 5250 137 |Bank&4canh| 40 | 45 | 1.2] 158 | 140 | 160
S13 | 7200 4400 164 |Banké4canh| 40 | 45 | 1.2] 132 | 117 | 160
S14 | 7100 4400 161 |Banké4canh| 40 | 45 | 1.2 132 | 117 | 160
S15 | 7025 4400 160 |Banké4canh| 40 | 45 | 1.2] 132 | 117 | 160
S16 | 7200 4200 171 |Banké4canh| 40 | 45 | 1.2] 126 | 112 | 160
s17 | 7100 4200 169 |Banké4canh| 40 | 45 | 1.2] 126 | 112 | 160
s18 | 7025 4200 167 |Banké4canh| 40 | 45 | 1.2] 126 | 112 | 160
s1 | 7200 1500 |4.80| Bandim | 30 |35 |12 60 | 51 | 160
s2 | 7100 1500 | 4.73| Bandim | 30 |35 |12 60 | 51 | 160
S3 | 7025 1500 | 4.68| Bandim | 30 |35 | 12| 60 | 51 | 160
s4 | 7200 1600 | 450| Bandim | 30 | 35|12 64 | 55 | 160
s5 | 7100 1600 | 4.44| Bandim | 30 |35 |12 64 | 55 | 160
S6 | 7025 1600 | 439| Bandim | 30 | 35|12 64 | 55 | 160
s7 | 7200 5500 | 1.31 | Banké4canh | 40 | 45 | 1.2 | 165 | 147 | 160
ss | 7100 5500 | 1.29 | Banké4canh | 40 | 45 | 1.2 | 165 | 147 | 160
. s9 | 7025 5500 | 1.28 | Banké4canh | 40 | 45 | 1.2 | 165 | 147 | 160
Tang 2 "s10 7200 5050 | 1.43 | Banké4canh | 40 | 45 | 1.2 | 152 | 135 | 160
s11 | 7100 5050 | 1.41 | Banké4canh | 40 | 45 | 12| 152 | 135 | 160
s12 | 7025 5050 | 1.39 | Banké4canh | 40 | 45 | 1.2 ] 152 | 135 | 160
S13 | 5050 3050 | 1.66 | Banké4canh | 40 | 45 |12 92 | 81 | 160
S14 | 7200 4450 | 1.62 |Banké4canh | 40 | 45 | 1.2 ] 134 | 119 | 160
s15 | 7100 4450 | 1.60 | Banké4canh | 40 | 45 | 1.2 ] 134 | 119 | 160
S16 | 7025 4450 | 158 | Banké4canh | 40 | 45 | 12| 134 | 119 | 160
s17 | 7200 4150 | 1.73 |Banké4canh | 40 | 45 | 1.2 ] 125 | 111 | 160
s18 | 7100 4150 | 171 | Banké4canh | 40 | 45 | 12| 125|111 | 160
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S19 | 7025

4150

| 1.69 | Banké 4 canh | 40 | 45 | 1.2] 125 | 111 160 |

S1

3900

970

4.02

Ban dam

30

35

1.2

39

33

160

S2

3800

970

3.92

Ban dam

30

35

1.2

39

33

160

S3

6300

970

6.49

Ban dam

30

35

1.2

39

33

160

S4

3900

1600

2.44

Ban dam

30

35

1.2

64

55

160

S5

3800

1600

2.38

Ban dam

30

35

1.2

64

55

160

S6

6300

1600

3.94

Ban dam

30

35

1.2

64

55

160

S7

2300

1600

1.44

Ban ké 4 canh

40

45

1.2

48

43

160

S8

2100

1600

131

Ban ké 4 canh

40

45

1.2

48

43

160

S9

7200

5500

131

Ban ké 4 canh

40

45

1.2

165

147

160

S10

7100

5500

1.29

Ban ké 4 canh

40

45

1.2

165

147

160

Tang 3-12 (Pién Hinh)

S11

7025

5500

1.28

Ban ké 4 canh

40

45

1.2

165

147

160

S12

7200

5050

1.43

Ban ké 4 canh

40

45

1.2

152

135

160

S13

7100

5050

141

Ban ké 4 canh

40

45

1.2

152

135

160

S14

7025

5050

1.39

Ban ké 4 canh

40

45

1.2

152

135

160

S15

5050

3050

1.66

Ban ké 4 canh

40

45

1.2

92

81

160

S16

7200

4250

1.69

Ban ké 4 canh

40

45

1.2

128

113

160

S17

7100

4250

1.67

Ban ké 4 canh

40

45

1.2

128

113

160

S18

7025

4250

1.65

Ban ké 4 canh

40

45

1.2

128

113

160

S19

7200

4350

1.66

Ban ké 4 canh

40

45

1.2

131

116

160

S20

7100

4350

1.63

Ban ké 4 canh

40

45

1.2

131

116

160

S21

7025

4350

1.61

Ban ké 4 canh

40

45

1.2

131

116

160

Tang AM

Sl

7200

1600

4.50

Ban dam

30

35

1.2

64

55

100

S2

7100

1600

4.44

Ban dam

30

35

1.2

64

55

100

S3

7025

1600

4.39

Ban dam

30

35

1.2

64

55

100

S4

7200

1500

4.80

Ban dam

30

35

1.2

60

ol

100

S5

7100

1500

4.73

Ban dam

30

35

1.2

60

51

100

S6

7025

1500

4.68

Ban dam

30

35

1.2

60

51

100

S7

3100

800

3.88

Ban dam

30

35

1.2

32

27

100

S8

5650

800

7.06

Ban dam

30

35

1.2

32

27

100

S9

4950

800

6.19

Ban dam

30

35

1.2

32

27

160

S10

4400

800

5.50

Ban dam

30

35

1.2

32

27

160

S11

4200

800

5.25

Ban dam

30

35

1.2

32

27

160

S12

7200

5650

1.27

Ban ké 4 canh

40

45

1.2

170

151

160

S13

7100

5650

1.26

Ban ké 4 canh

40

45

1.2

170

151

160

S14

7025

5650

1.24

Ban ké 4 canh

40

45

1.2

170

151

160

S15

7200

4950

1.45

Ban ké 4 canh

40

45

1.2

149

132

160

S16

7100

4950

1.43

Ban ké 4 canh

40

45

1.2

149

132

160

S17

7025

4950

1.42

Ban ké 4 canh

40

45

1.2

149

132

160

S18

7200

4400

1.64

Ban ké 4 canh

40

45

1.2

132

117

160

S19

7100

4400

1.61

Ban ké 4 canh

40

45

1.2

132

117

160

S20

7025

4400

1.60

Ban ké 4 canh

40

45

1.2

132

117

160

S21

7200

4200

1.71

Ban ké 4 canh

40

45

1.2

126

112

160
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S22 | 7100 | 4200 | 1.69 | Banké4 canh | 40 |45 | 1.2 | 126 | 112 | 160
S23 | 7025 | 4200 | 1.67 | Banké4 canh | 40 | 45| 1.2 | 126 | 112 | 160
S24 | 12650 | 7100 | 1.78 | Banké 4 canh | 40 | 45 | 1.2 | 213 | 189 | 160
S1 | 7100 | 2200 | 3.23 Béan dam 30 | 35]12| 88 | 75 | 100
S2 | 4600 | 2200 | 2.09 Béan dam 30 | 35]12| 88 | 75 | 100
S3 | 7100 | 3600 | 1.97 | Banké 4 canh | 40 | 45 | 1.2 | 108 | 96 | 100
S4 | 4600 | 3600 | 1.28 | Banké 4 canh | 40 | 45 | 1.2 | 108 | 96 | 100
S5 | 7100 | 4800 | 1.48 | Banké4 canh | 40 | 45 | 1.2 | 144 | 128 | 100
S6 | 4800 | 4600 | 1.04 | Banké 4 canh | 40 | 45 | 1.2 | 138 | 123 | 160
S7 | 5175 | 4600 | 1.13 | Bank& 4 canh | 40 | 45 | 1.2 | 138 | 123 | 100
Tang Mai S8 | 5175 | 2500 | 2.07 Béan dim 30 | 3512|100 | 86 | 100
S9 | 5025 | 4600 | 1.09 | Banké 4 canh | 40 | 45 | 1.2 | 138 | 123 | 100
S10 | 5025 | 2500 | 2.01 Béan dim 30 | 3512|100 | 86 | 100
S11 | 4600 | 3425 | 1.34 | Banké4 canh | 40 | 45| 12| 103 | 91 | 100
S12 | 5400 | 3050 | 1.77 | Banké4 canh | 40 | 45 | 12| 92 | 81 | 100
S13 | 4700 | 3050 | 1.54 | Banké4 canh | 40 | 45| 12| 92 | 81 | 100
S14 13800 | 3050 | 1.25 | Banké4canh | 40 | 45| 12| 92 | 81 | 100
S15 | 3500 | 3050 | 1.15 | Banké4canh | 40 | 45| 12| 92 | 81 | 160
2.5.2. Chon so b tiét di¢n dam
hae = ( 1.2 )t
€= \15 " 10
L ( 1 1 )
@20 " 15
b=(0.3+0.5h
e Trong do :
+ hg, : Chiéu cao dam chinh
+ hgp : Chiéu cao dam phy
+ L :Chiéu dai nhip dam
+ b :Chiéu rong cua dam
+ h :Chiéu cao cia dim
(So bé tiét dién dam dwoc thé hién ¢ PL2.1)
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Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

2.5.3. Chon so b tiét dién cot

X —. ™ - 3 -~ — - - -~ — — =
T e s L S c R S B rat
- ‘.__" S ) - 3 1
ok U 0 0 ol o R il
s ~—= -‘.*-LI - .. m”. . - - - .

CHI TIET DINH VI COT VACH TANG 2-12

Hinh anh 2.2. Hé luoi bo tri cot, vach

Kich thudc tiét dién cot duge tinh theo cong thuec:

4= N

Ry
e Trong do:
+ Rb : Cuong d¢ chiu nén cua bé tong theo TTGHI1 (B30 c6 Rb = 17MPa)
+ K : Hé s xét dén anh huéng momen udn véi cot gitak=1,1;cotbienk=1,3
vacot gock=1,5

+ N : Luc nén dugc tinh gan dng : Ni = Si.Qi.SLi
+ SL: sd san trén tiét dién dang xét
+ Q=10- 14 kN / m?d6i vé6i san co chiéu day trung binh 10 — 14cm

+ S : Dién tich mat san truyén tai trong 1én cot dang xét
Kiém tra diéu kién 6n dinh véi tiét dién vudng, chit nhat: A = I,/b <31

Chiéu dai tinh toan c6t nha nhiéu tng nhiéu nhip 10 = 0,71 v6i 1 va b 1a chiéu dai
doc cot va chiéu rong ngang cot.

Vi so d0 bd tri cot khong ddi xung, dua vao vi tri va cong nang tai cOt ma ta s€ xét
riéng kich thudc cho tirng cot nhu sau (Bang tinh d duoc an nhiéu cot dé dua vao thuyét

minh).
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Bang 2.6. Chon so bo kich thuoc cot

So b kich thudc cft

Chon tiét di¢n
Cot | Tang | Lamm) | (| p | A | ¢ | & Két
/S Y
5 luan
mm mm mm mm

- T-
COT | 2y | 3000 | 600 | 1400 | 840000 | 07 | 3000 | 35 | . | Pa
Cl 771 [ 3300 | 600 | 1400 | 840000 | 07 | 3300 | 55 Pat

. T-
COT | iy | 3000 | 600 | 1800 | 1080000 | 07 | 3000 | 5 | . | Pa
C2 771 | 3300 | 600 | 1800 | 1080000 | 0.7 | 3300 | 55 Pat

. T-
COT | 2y, | 3000 | 600 | 1400 | 840000 | 07 | 3000 | 5 | . | Ba
C3 771 | 3300 | 600 | 1400 | 840000 | 0.7 | 3300 | 55 Pat

T-
fan | 3000 | 200 | 500 | 100000 | 07 | 3000 | 15 | . | Pat
COT | T-1 | 3300 | 200 | 500 | 100000 | 0.7 | 3300 | 165 Pat
C4 | T2 | 4800 | 200 | 500 | 100000 | 07 | 4800 | 24 | 31 | bat
T-DH | 3500 | 200 | 500 | 100000 | 0.7 | 3500 | 175 | 31 | Pat
T-M | 2000 | 200 | 500 | 100000 | 07 | 2000 | 10 | 31 | Dat

. T-
COT | ;i | 3000 | 200 | 500 | 200000 | 07 | 3000 | 15 | . | Pat
C5 |"71 [ 3300 | 200 | 500 | 100000 | 07 | 3300 | 165 Pat

- T-
COT | 2y | 3000 | 200 | 500 | 200000 | 07 | 3000 | 15 | . | Ba
C6 771 [ 3300 | 200 | 500 | 100000 | 07 | 3300 | 165 Pat

T-
BT- | jyapg | 3000 | 200 | 400 | 80000 | 07 | 3000 | 15 | | Ba
CT-11"71 [ 3300 [ 200 | 400 | 80000 | 07 | 3300 | 165 Pat
T-DH | 3500 | 200 | 400 | 80000 | 0.7 | 3500 | 175 Pat
BT-1 | T-AM | 3500 | 200 | 400 | 80000 | 0.7 | 3500 | 175 | 31 | Pat
TM | 2000 | 200 | 400 | 80000 | 07 | 2000 | 10 Pat
BT-2| TM | 2000 | 200 | 400 | 80000 | 0.7 | 2000 | 10 | 31 | Pat
BT-3| TM | 2000 | 200 | 400 | 80000 | 07 | 2000 | 10 | 31 | Pat
BT-4| TM | 3500 | 200 | 400 | 80000 | 0.7 | 3500 | 175 | 31 | Pat
BT-5| TM | 2000 | 200 | 200 | 40000 | 0.7 | 2000 | 10 | 31 | Pat
BT-6| TM | 2000 | 200 | 200 | 40000 | 07 | 2000 | 10 | 31 | Pat
BT-7| TM | 2000 | 200 | 200 | 40000 | 0.7 | 2000 | 10 | 31 | Pat
BT-8| TM | 2000 | 200 | 200 | 40000 | 0.7 | 2000 | 10 | 31 | Pat
BT-9| TM | 2000 | 200 | 200 | 40000 | 07 | 2000 | 10 | 31 | Pat
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CHUONG 3: THIET KE SAN TANG DIEN HINH

3.1. So liéu tinh toan
3.2. So' d6 san tang dién hinh
3.3. Chon chiéu day ban san
3.3.1. Chon chiéu day san so bd

Chon chiéu day cia ban duoc chon theo cong thirc: hy, = % l

Néu san lién két v6i dim giira thi xem 14 ngam, néu dudi san khong c6 dam thi xem
1a ty do. Néu san lién két voi dam bién thi xem 1a khdp, nhung thién vé an toan ta ldy
ot thép & bién ngam dé bd tri cho ca bién khdp. Khi dim bién 16n ta c6 thé xem la
ngam.

Khi [,|l; < 2 : Ban lam viéc theo ca 2 phuong. Ban ké bon canh

Khi I,|l; > 2 : Ban chu yéu lam viéc theo phuong canh ngan. Ban loai dam.

e Trong do

+ 1, : Kich thuéc theo phuong canh ngin

+ 1, : Kich thudc theo phuwong canh dai

+ Ban loai ddm: 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 14y D 16n
Piéu kién cau tao hy, > hp,, = 6 cm dbi voi san nha dan dung

3.4. Xac dinh tai trong tac dung lén san

3.4.1. Ciu tao cac 16p mit san

Gach ceramic day 10mm
Lop vira lat nén 35mm

Lép vira trat tran 15mm
Ban BTCT

Hinh danh 3.1. Cdu tao cdc 16p san phong ngii, hanh lang..
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v / VPP o IAres / 7 / 7 e s e
// /// //// // ////// e

Gach ceramic day 10mm

Lép vira lat nén, tao déc 40mm
Lép vita trat tran 15mm

Lép chong thim 3mm

Ban BTCT

Hinh anh 3.2. San tang mdi
3.4.2. Tinh tai

Tinh tai tac dung 1én san 13 tai trong phan bé déu do trong lwong ban than cac 16p
ciu tao san truyén vao. Can clr vao cac 10p cau tao sain & mdi 6 san cu thé, tra bang
TCVN 2737-2023 tai trong tinh toan ctia cac vat liéu thanh phan dudi day dé tinh.

Trong lwong ban than san: Trong luong ban than san phu thudc vao ciu tao
san, loai san va vat li€u st dung. Trong luong ban than san dugc xac dinh theo cong
thirc:

= (y; %8, %n) (daN/m?)
e Trong do:
oy (daN/m?) 1a trong lwong riéng 16p cdu tao san thi i.
+ & (m) : 1a chiéu day 16p thi i.
+ nla hé sb do tin cay lay theo TCVN 2737-2023
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Bang 3.1. Bang tinh tdi trong trén Im2 tuwong xdy day 200

3 . Trong TT tiéu
o ‘ Chidu day - :
STT Cac 16p cau tao tuwong . lwgng rieng | chuan g
16p 6i (mm) | |
vi (KN/m?) (KN/m?)
1 2 16p trat 30 16 0,48
2 Gach xay 200 18 3,6
Tong 4,08
Bang 3.2. Bang tinh tai trong trén I1m2 tuwong xdy day 100
2 . Trong TT tiéu
o ‘ Chidu day > :
STT Cac lop cau tao tuwong . lwgng riéng | chuan g
16p 6i (mm) | |
i (KN/m?) (KN/m?)
1 2 16p trat 30 16 0,48
2 Gach xay 100 18 1,8
Tong 2,28

Bdng 3.3. Tdi trong ban thdn cdc I6p cdu tao san phong ngii va hanh lang

SVTH: Nguyén Thé Thinh, Téng Viét Quy

GVHD: TS.Pham Thanh Hung

Trong Tinh tai
lwgng Chiéu day tiéu
STT Vit li¢u riéng chuin
kN / m® mm kN / m?
1 Ban than két cau san(ETABS) 25 0 0
2 Cic 16p hoan thién san va trin
3 - Gach Ceramic 20 10 0.20
28
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4 - Vita lat nén 18 35 0.63

5 - Vita trat tran 18 15 0.27

6 Hé théng k§ thuat 0.50

7 Tong tinh tai 1,6

Bdng 3.4. Tdi trong ban thdn cdc I6p cdu tao san mdi
Trong Tinh tai
lwong | Chiéu day tiéu
STT Vit li¢u riéng chuén
(KN/m?) (mm) (kN/m?)

1 Ban than két cdu san(ETABS) 25 120 0

2 Cic 16p hoan thién san va tran

3 -Gach Ceramic 20 10 0.20

4 -Vita 1at nén+tao dbc 18 40 0.72

5 -L6p chéng thim 10 3 0.03

6 -Vira lat tran 18 15 0.27

7 Hé thong k¥ thuat 0.50

8 Tong tinh tai 1,72

3.4.3. Hoat tai
3.4.3.1 Hoat tai sir dung

Duya vao cong ning sir dung dé xac dinh hoat tai sir dung cho cong trinh dudi dang
tai phan bd déu 1én cac ciu kién theo TCVN 2737-2023: Tai trong va tac dong — Tiéu
chuan thiét ké.

SVTH: Nguyén Thé Thinh, Téng Viét Quy

GVHD: TS.Pham Thanh Hung
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D01 voi nha cao tang, khi so tang nha tang 1€n thi xac suat xuat hi¢n dong thoi tai

trong str dung & tit ca cc tAng cang giam, nén khi thiét ké cac két cau thiang dung cua

nha cao tang nguoi ta st dung h¢ s6 giam tai.

Hoat tai tang mai (khong str dung) co gia tri: pe = 0.3 (kN/m?), v6i hé s vuot tai n

=13 > P'=03 x 1.3=0.39 (kN/m?)

Taihoan | HoatTai | . «
TEN SAN thign | (iéu chudn '
(KN/M%) | N/m?) | hoat ti
San vé sinh 1.6 2 1.3
San lam viéc, tiép khach 1.6 2 1.3
San cau thang, hanh lang 1.6 3 1.3
San mai 1.72 0.7 1.3
San sanh don 1.6 4 1.3
Ban cong 1.6 2.5 1.3
3.4.3.2 Hoat tai gio
Bang 3.5. Chu ky tan s6 ciia mé hinh
TABLE: Modal Direction Factors
Case Mode Period UX UY Uz RZ
sec
Modal 1 2.106 0.001 0.999 0 0
Modal 2 1.415 0.999 0.001 0 0
Modal 3 1.348 0.05 0.084 0 0.865
Modal 4 0.653 0.051 0.085 0 0.864
30
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Modal 5 0.505 0.001 0.001 0 0.999

Dbi v6i hé khung khong gian ta khai bdo san tuyét d6i ctng, san chiu tai trong
ngang, nén tai trong ngang cua gi6 s& duoc gan vao tim climg cta moi tang.

Tai trong gi6 tac dung vao khung duoc xac dinh theo TCVN 2737 —2023: Tai trong
va tac dong — Tiéu chuén thiét ké.

Hoat tai gio: Cong trinh toa lac tai Phuong Khué My, Quan Ngii Hanh Son, TP ba
Nang thudc vung ap luc gié III => W0 = 125(daN/m2) , dang dia hinh B.

Tai trong tinh toan cta gid tac dung 1én khung, tinh toan theo cong thuc TCVN
2737-2023
Tai trong gid ti€u chuan W tai d6 cao dugc xac dinh theo cong thirc:

W =W, xK(z,)xCx Gy

+ Wis,10 12 &p lyc gi6 3 s ung véi chu ky ldp 10 nam
+ k1a hé s6 ké dén su thay doi ap luc gi6 theo do cao va dang dia hinh tai d0 cao z
k(ze)=1.076(ze/z4)**
+ ¢ 1a hé s6 khi dong tién hanh tra bang F.4 TCVN 2737-2023 xac dinh dugc khi
tinh toan gan tai trong gid vao tim hinh hoc hé s6 c=1.064
+ Grla hé so giat
— Chu ky giao dong riéng thit nhat Tix (s)
+ Ctlahésd phu thudc vao két cAu cong trinh

+ Grla hé so giat

1+17g,1(z,)

14171z, WG @ + R
G,zo,gzs[ el i ]

Tai trong gi6 theo bang dudi day:
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Bang 3.6. Tai trong gio theo phuwong X

Thng h; Z b h Ze Kz | C. Wi Wi, tim

(m) | (m) | (m) | (m) | (m) (daN/m?) (T)

MAI | 4.1 | 4440 | 22.4 | 474 | 474 | 1.39 |0.87 93 7.9
APMAI | 3.5 | 4030 | 224 | 474 | 474 | 1.39 |0.87 93 7.3
T12 35 | 3680 | 224 | 474 | 474 | 139 |0.87 93 7.3
T11 35 | 3330 | 224 | 474 | 474 | 139 |0.87 93 7.3
T10 35 | 36.10 | 224 | 474 | 474 | 139 |0.87 93 7.3
T9 3.5 3260 | 224 | 474 | 474 | 139 |0.87 93 7.3
T8 35 12910 | 224 | 474 | 474 | 139 |0.87 93 7.3
T7 35 | 2560 | 224 | 474 | 474 | 139 |0.87 93 7.3
T6 35 12210 | 224 | 474 | 224 | 1.19 |0.87 79 6.2
T5 35 | 18.60 | 22.4 | 474 | 224 | 1.19 |0.87 79 6.2
T4 35 | 1510 | 224 | 474 | 224 | 1.19 |0.87 79 6.2
T3 35 | 11.60 | 22.4 | 474 | 224 | 1.19 |0.87 79 7.4
T2 48 | 810 | 224 | 474 | 224 | 1.19 |0.87 79 7.2
Tl 33 | 330 | 224 | 474 | 224 | 1.19 |0.87 79 2.9

Bang 3.7. Tai trong gio theo phuwong Y

Wi,

Tang . z b h L k(Z) | Cx W tam

(m) | (m) | (m) | (m) | (m) (daN/m?) T

MALI 4.1 | 444 | 742 | 474 | 474 | 139 | 1.25 121 34.2
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APMAI | 35 (403|742 | 474|474 | 139 | 1.25 121 31.5
TI2 35 (368|742 | 474 | 474 | 139 | 1.25 121 31.5
T11 35 (333|742 | 474 | 474 | 139 | 1.25 121 31.5
T10 35 (361 | 742 | 474 | 474 | 139 | 1.25 121 31.5
T9 35 (326|742 | 474 | 474 | 139 | 1.25 121 31.5
T8 35 (29.1 | 742 | 474 | 474 | 139 | 1.25 121 31.5
T7 35 (256|742 | 474 | 474 | 139 | 1.25 121 31.5
T6 35 (221|742 | 474 | 474 | 139 | 1.25 121 31.5
TS 35| 18.6 | 742 | 474 | 474 | 139 | 1.25 121 31.5
T4 35| 15.1 | 742 | 474 | 474 | 139 | 1.25 121 31.5
T3 35| 11.6 | 742 | 474 | 474 | 139 | 1.25 121 37.4
T2 48 | 8.1 | 742 | 474|474 | 139 | 125 121 36.5
Tl 33| 33 | 742|474 | 474 | 139 | 1.25 121 14.9

3.5. Xac dinh noi lue

Véi hé ludi dam da bo tri, mat bang san dugc chia thanh cac 6 san. Ta quan niém

cac 0 san lam vi¢c doc 1ap voi nhau: tai trong tac dung Ién 6 san nay khong gay ra noi

lyc trong cac 6 san lan can (quan niém nay khong dugc chinh x4c nhung dugc ap dung

vi cach tinh don gian, néu khong: can tinh va t6 hop ndi luc trong san - xem thém giao
trinh KC BTCT).

Vi quan niém rang cac 0 san lam viéc doc 1ap nén ta xét ri€ng tirng 6 san dé tinh.

3.5.1. Phan loai 6 san

Bdng 3.8. Phan logi 6 san tang 3 (Pién hinh)

L2 (dai) | L1 (ngan) Ty s6

Tang San Loai san
mm mm L2/L1

3 S1 3900 970 4.02 Ban dam
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S2 3800 970 3.92 Ban dam

S3 6300 970 6.49 Ban dam

S4 3900 1600 2.44 Ban dam

S5 3800 1600 2.38 Ban dam

S6 6300 1600 3.94 Ban dam

S7 2300 1600 1.44 Ban ké 4 canh
S8 2100 1600 1.31 Ban ké 4 canh
S9 7200 5500 1.31 Ban ké 4 canh
S10 7100 5500 1.29 Ban ké 4 canh
S11 7025 5500 1.28 Ban ké 4 canh
S12 7200 5050 1.43 Ban ké 4 canh
S13 7100 5050 141 Ban ké 4 canh
S14 7025 5050 1.39 Ban ké 4 canh
S15 5050 3050 1.66 Ban ké 4 canh
S16 7200 4250 1.69 Ban ké 4 canh
S17 7100 4250 1.67 Ban ké 4 canh
S18 7025 4250 1.65 Ban ké 4 canh
S19 7200 4350 1.66 Ban ké 4 canh
S20 7100 4350 1.63 Ban ké 4 canh
S21 7025 4350 161 Ban ké 4 canh

3.5.2. Xac dinh ni luc

3.5.2.1 Xac dinh néi lre trong ban san dim

Cit dai ban rong 1m theo phuong canh ngin (vudng goc canh dai) va xem nhu 1

dam. Tai trong phan bd déu tac dung 1én dam: q = (p + g)* 1m (kN/m)

Tuy thudc vao lién két canh ban ma c6 so do tinh d6i vai dam trong ban Trong do:

q =g+ p: tai trong phan bd déu tac dung 16n 6 san

l;: chiéu dai canh ngan cta 6 san

q q q
qL |1 ’J', «L |1 L l’ |1 4L
\L/ Mo =dli -‘fﬂf— ao =li Mo =l
min  § min ]2 i\'\ A min ]2
M =df e P
max 8 2 2
M =9ql* M =g’
max ]28 max 24
Hinh anh 3.2. So' dé tinh néi luc trong 6 san ban dam
34
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3.5.2.2 Noi luc trong 6 san ban ké 4 canh

Xét tirng 6 ban : c6 6 momen

M

L by

7 7

>

Hinh anh 3.3. Moment theo phwong canh ngan, canh dai

e M,, M;, M, : dung d¢ tinh ¢t thép dit doc canh ngan.
(M; = 0 néu la bién khop, M; = M, néu la bién ngam).
e M,, M,;, M;; : dung dé tinh cot thép dat doc canh dai.

(Mj; = 0 néu 1a bién khép, M;; = M;; néu 14 bién ngam).

Ding M, d¢ tinh Dung M;' d¢ tinh

A
"—lp—" Diung M, d¢€ tinh

~ Dung M, d¢ tinh

|

Ding M, d¢€ tinh

A

Duing My, d€ tinh

Hinh anh 3.4. Moment ding dé tinh thép san

V6i M, =a,.(g +p).li.L,
M; =—B;1.(g tp).l;.L;
M, = o,.(g+p).li.L,
M =—B,.(g+p).li.l,

e Trong do:

+ gs = gs + ps tong tai trong tac dung 1én 6 san

+ [y, l,: 1an lugt chiéu dai canh ngan va canh dai 6 san
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+ a4, Oy, B1, By : hé sb phu thude vao so do tinh 6 ban va ty sb I, / 1;, xac dinh
bang cach tra phu luc cua gido trinh KCBTCT hoic céc so tay két cAu, néu 1, /
1, 13 s6 1¢ thi phai noi suy.
3.6. Tinh toan cot thép
Bdng 3.9. Bang théng sé vt liéu cot thép

STT Loai thép Két cau sir dung
1 Thép CB240T (0 <10): Rs =Rsc =210 MPa Cbt thép c6 @ <10 mm
2 Thép CB400V (0 >10): Rs =Rsc =350 MPa Cbt thép c6 @ >10mm

h0 = h - a0 : Chiéu cao 1am viéc cua tiét dién, bang khoang cach tir trong tim As

dén mép ving nén.

a0: Chiéu day 16p dém, bang khoang cach tir trong tdm ctia As dén mép chiu kéo.

a0=c+0,5.0
¢: Chiéu day 16p bao vé l1ay nhu sau: V&i bé tong ning ¢ >0 dong thoi ¢ > ¢,
V6i ban c6: h < 100mm lay ¢, = 10mm
h> 100mm lay ¢, = 15mm

Gia thiét a0. V&i ban thuong chon a0 = 15 + 20mm. Khi h khé 16n (h > 150mm) ¢6

thé chon a0 =25 =+ 30mm. Tinh hO =h - a0.

+ Tinh toan:

w

1+

Oscu
e Trong do
+ w: Pic trung tinh chat bién dang cta ving bé tong chiu nén, w = a - 0.008 . R,
+ a:0.85 d6i voi bé tong nang
+ Ogey Ung suit gii han cta cdt thép trong ving bé tong chiu nén, Ogcy = 400
Mpa

M

“m = R, b h2
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f=1-J1-2 a,
ap = (1 —0,58)
Kiém tra diéu kién han ché : & < &,

Khi diéu kién han ché dugc thda mén, tinh §=1-0.5 &

Tinh dién tich cét thép: Ag = —=
Rs-¢ho
+ Xir 1y két qua
, s 1A A p Ag:
Tinh ty 1€ cot thép u : u = %
o

Kiém tra diéu kién p > f,;, = 0.1%. Khi xay ra p < i, ching to h qua 16n so véi
yéu cau, néu duoc thi rat bot h dé tinh lai. Néu khong thé giam h thi can chon Ay theo

yéu cau toi thiéu bang fi,,. b. hy

Sau khi chon va bé tri cbt thép can tinh lai a, va hy. Khi hy khong nho hon gia tri
da dung dé tinh toan thi két qua 14 thién vé an toan. Néu h, nho hon gia tri da dung véi

mitc do déng ké thi can tinh toan lai. p nam trong khoang 0,3% = 0,9% l1a hop 1.
o Cbt thép chiu luc

Puong kinh ¢ nén chon ¢ < h/10. Bé chon khoang cach a c6 thé tra bang hoic tinh
toan nhu sau:
Tinh ag 1a dién tich thanh thép, tir ag va Ag tinh a.

b-ag

2
as = % = 0.785.0%; a =

N

Chon a khong 16n hon gia tri vira tinh dugc. Nén chon a 1a boi s6 ciia 10mm dé
thuan tién cho thi cong.

Khoang céch cot thép chiu lyc con can tuan theo cac yéu cau cau tao sau: a,,;, < a

< Aax. Thuong 13y a,,;, = 70mm.
Khi h < 150mm thi ldy a,,,, = 200mm
Khi h > 150mm 13y a,,,, = min(1,5.h va 400)

Dbi v6i ban ké bdn canh, cbt thép & nhip theo phuong canh ngin dit & 16p ngoai
(16p dudi), cbt thép & nhip theo phwong canh dai dit & 16p trong (16p trén)
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3.7. Cac yéu cu chon va b tri thép san
3.7.1. Khoang cach 16p bao vé
a,, = khoang cach tir mép BT dén day cdt thép.
a,, =10 mm dbi v4i san c6 h < 100 mm.
a,, =15 mm dbi voi san ¢6 h > 100 mm.
= Khoang cach tir mép bé tong dén trong tam cdt thép a :

a=abv+d1hoaca=abv+d1+%

d, (dudng Kinh 16p trén)

N S

\ d, (dudng Kinh 16p trén)

e Chuy : Dbi véi ¢t thép chiu momen duong thi a ctia 2 phuong khac nhau. Do
momen theo phuong canh ngan thuong 16n hon momen theo phuong canh dai nén
nguoi ta thudng dit thép canh ngin nam duéi dé tang h,.

3.7.2. Khoang cach ciia cot thép

Khoang céach gifta cac ¢t thép chiu luc a =70 - 200 mm.

Khi chiéu day ban h > 80mm nén diung cac thanh thép uén dit xen k& nhau, diém
ubn cach mép gbi = 1/6, gbc udn = 30° khi h < 100mm, = 45° khi h > 100mm. S6 thép
sau khi udn duoc neo vao gdi > 1/3 AS giita nhip va khong it hon 3 thanh/1m dai.

C6t thép phan bé (cdt thép dit theo phuong canh dai ddi v6i san ban dam) khong it
hon 10% cbt chiu Iyc néu 12/11 > 3; khong it hon 20% c6t chiu lyc néu 12/11 < 3. Khoang
cach cac thanh < 350mm, duong kinh cbt thép phan bd < duong kinh cbt thép chiu luc.

C6t phan bd c6 tac dung :

+ Chdng nit do bé tong co ngot.

+ C6 dinh cét chiu luc.

+ Truyén tai sang ving xung quanh tranh tap trung ing suét.

+ Chiu Gng sudt nhiét.

+ Can trd sy mo rong khe nut.
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3.7.3. Chiéu dai thép mii

1./4

-

Hinh anh 3.5. Nguyén tdic bo tri thép mii

Tai viing giao nhau dé tiét kiém c6 thé dat 50% AS cta mdi phwong nhung khong it

hon 3 thanh/1m dai (d¢é an toan thi khong ap dung).
3.7.4. Phoi hop cot thép

Do quan niém tinh todn cac 6 san doc 1ap nhau (diéu nay di trinh bay ¢ trén) nén
thuong xay ra hién tuong: tai 2 bén cua 1 dam, cac 6 san c6 moment gbi khac nhau.

Piéu nay khong dung véi thuc té vi cac dam c6 kha nang bi xoan do d6 phan phoi
lai moment trong san, nén cdc momen trong hai 6 san ¢ hai bén dam thudng = nhau.

S& di két qua 2 momen d6 khong bang nhau do quan niém tinh toan chua chinh xac
(thuc té cac 6 san khong doc 14p nhau, tai trong tac dung 1én 6 nay co thé gy ra noi luc
trong cac 0 khac).

IS K L 7 ‘//%/'/K/,// o
! I 74

Hinh anh 3.6. Moment theo quan niém tinh toan va thuc té

= Dé don gian va thién vé an toan ta 14y momen 16n nhit bé tri cbt thép cho ca 2

bén goi.
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Dbi v6i cbt thép chiu moment duwong thi khéng nhat thiét phai thuc hién nhu trén,
nhung ¢ thé dé thuan tién thi cong ta bd tri ¢t thép & cac 6 san lan can nhau cting mot

loai thép néu dién tich cot thép tinh toan ¢ cac 6 san d6 chénh 1éch nhau khong nhiéu.
3.8. Quy trinh thiét ké san ting dién hinh
e Budc I:
+ Lua chon vat liéu
+ Lua chon so b tiét dién
e Budc 2:X4c dinh tai trong
e Budc 3:Thiét 1ap md hinh tinh toan bang phan mém SAFE
+ M5 hinh san tang dién hinh
+ Gén tai trong cho dam , san
+ Tao céc dai strip 1m theo phuong X va'Y
+ Khai bao t6 hop tai trong
e Budc 4:Tinh toan cbt thép cho san
e Budc 5:Kiém tra TTGHII (diéu kién sir dung binh thuong cua san)

e Budc 6:Kiém tra xuyén thing san

3.9. Tinh toan ndi lwc theo phwong phap phén tir hitu han

Hinh anh 3.7. M6 hinh trong SAFE 2016
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i

’ ._. '
— .

% S——

Hinh anh 3.10. Noi lyc san theo Strip A
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Hinh anh 3.11. N¢i lyc san theo Strip B
3.10. Kiém tra d$ vong san
Tinh toan, kiém tra do vong san theo muc 8.2.3.2 TCVN 5574-2018:
f<If]

+ fla do vong cua cau kién bé tong cdt thép dudi tic dung ctia ngoai luc
+ fu la gia tri d6 vong gidi han cho phép ciia cAu kién bé tong cot thép
+ Vi nhip san iy an toan theo phwong canh ngin ta dugc nhip san L tra bang

M.4.1.3 TCVN 5574-2018 14y thién vé an toan ta dugc [£,] = L/200

Theo muc 8.2.3.3.2, do6i voi cac doan cau kién xuat hién vét nut trong vung chiu

kéo, d0 cong toan phén ctia cau kién chiu udn duoc xac dinh véi cong thuc sau:
f=h-f+f
f=(1/r) 1a 6 vdng toan phan
fi = (1/r1) 12 @6 vdng do tac dung ngan han ciia toan b tai trong

£, = (1/r2) 12 @6 véng do tac dung ngan han cta tinh tai va tai trong tam thoi dai han
han

fz =(1/r3) 1a d§ vong do tdc dung dai han cuia tinh tai va tai trong tam thoi dai

Pbi véi thanh phan dai han cua tai trong tam thoi, 1dy gan ding bang 30% gié tri
toan phan cua tai trong tam thoi.

Hé s6 tir bién ciia bé tong (eb.cr) duoc cho tai bang 11 TCVN 5574-2018. Vi bé
tong B30, d6 4m tai moi truong lam viéc 16n hon 75%, ta ¢ @b.cr = 1,6
3.11. Kiém tra d¢ vong san ngin han

Ta can kiém tra do vong do tac dung ngan han cia toan bo tai trong
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— T6 hop dung tinh toan vdng ngin han : LL Short
— Cach xem d6 vong bang SAFE : Display = Show Deformed Shape = Chon t6 hop
noi luc LL Short

P = Py _won BN

Hinh dnh 3.12.D¢ véng san ngan hang Combo LL short
Do vong 16n nhét: fmax = 0.004 mm < [f] = L/250 = 24mm. (Thoa)

3.12. Kiém tra d¢ vong san dai han

Display — Show Deformed Shape — Chon combo LL Long

Hinh dnh 3.13. B vong san ngdn han Combo LL long

D6 vong 16n nhat: fmax = 0.02 mm < [f] = L/250 = 24mm. (Thoa)

43
SVTH: Nguyén Thé Thinh, Téng Viét Quy ~ GVHD: TS.Pham Thanh Hung



Thiét ké ket cau cong trinh chung cu xd hoi cho nguoi co cong voi cach mang

Bdng 3.10 Bang tinh todn cot thép san

Vi tri tinh toan M h, o & As ye Bo tri cbt thép | As « MS Hein Moy

Srtip

(Tm/m) | (cm) (em?*m) | ¢ @ (cm?/m)

GOI 1.25 13.5 10.0403 | 0.0412 1.89 10 100 7.85 0.1 0.582 | 4.08

CS5A
NHIP -1.08 13.5 [0.0349 | 0.0355 1.63 10 180 4.36 0.1 0.323 | 4.08
GOI 1.16 13.5 [0.0374 | 0.0382 1.75 10 100 7.85 0.1 0.582 | 4.08

CS6A
NHIP -1.1 13.5 [0.0355|0.0362 | 2.37 10 180 4.36 0.1 0.323 | 4.08
GOI 1.01 13.5 |0.0326 | 0.0331 1.52 10 200 3.93 0.1 0.291 | 4.08

CS7A
NHIP -1.56 13.5 |0.0504 | 0.0517 3.05 10 150 5.24 0.1 0.388 | 4.08
GOI 1.91 13.5 |0.0616 | 0.0637 3.13 10 200 3.93 0.1 0.291 | 4.08

CS8A
NHIP -1.41 13.5 |0.0455|0.0466 | 2.44 10 180 4.36 0.1 0.323 | 4.08
GOI 1 13.5 ]0.0323 (0.0328 | 2.15 10 100 7.85 0.1 0.582 | 4.08

CS1B
NHIP 0.98 13.5 ]0.0316 [ 0.0321 | 1.90 10 150 5.24 0.1 0.388 | 4.08
CS2B GOI 1.2 13.5 ]0.03870.0395| 1.55 10 100 7.85 0.1 0.582 | 4.08
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NHIP -0.55 13.5 ]10.0178{0.0179 | 0.82 10 150 5.24 0.1 0.388 | 4.08

GOI 1.3 13.5 ]0.0420 | 0.0429 | 1.83 10 100 7.85 0.1 0.582 | 4.08
CS3B

NHIP -2.1 13.5 ]0.0678 | 0.0702 | 3.68 10 150 5.24 0.1 0.388 | 4.08

GOI 1.2 13.5 ]0.0387|0.0395 1.68 10 100 7.85 0.1 0.582 | 4.08
CS4B

NHIP -1.36 13.5 ]0.0439|0.0449 | 2.36 10 150 5.24 0.1 0.388 | 4.08

GOI 1.44 13.5 ]0.0465|0.0476 | 3.12 10 100 7.85 0.1 0.582 | 4.08
CS5B

NHIP -1.98 13.5 ]0.0639 | 0.0661 | 4.33 10 150 5.24 0.1 0.388 | 4.08

GOI 1.074 13.5 ]0.0347 | 0.0353 1.39 10 100 7.85 0.1 0.582 | 4.08
CS6B

NHIP -0.588 13.5 10.0190|0.0192 | 0.88 10 150 5.24 0.1 0.388 | 4.08

GOI 1.634 13.5 ]0.0527|0.0542 | 2.31 10 100 7.85 0.1 0.582 | 4.08
CS7B

NHIP -1.661 13.5 ]0.0536 | 0.0551 | 2.89 10 150 5.24 0.1 0.388 | 4.08
CS&B GOI 1.15 13.5 ]0.0371|0.0378 | 1.61 10 100 7.85 0.1 0.582 | 4.08

NHIP -0.893 13.5 ]0.0288 | 0.0293 1.53 10 150 5.24 0.1 0.388 | 4.08
CS9B GOI 1.047 13.5 ]0.0338|0.0344 | 2.25 10 100 7.85 0.1 0.582 | 4.08
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NHIP -0.817 13.5 ]0.0264 | 0.0267 | 1.75 10 150 5.24 0.1 0.388 | 4.08
CS10B GOI 1.272 13.5 ]0.0411 | 0.0419 | 1.79 10 100 7.85 0.1 0.582 | 4.08
NHIP -0.644 13.5 ]0.0208 | 0.0210 | 1.10 10 150 5.24 0.1 0.388 | 4.08
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CHUONG 4: TiNH TOAN CAU THANG BQ

4.1. Gi6i thiéu va mo ta
Cau thang b 1a bo phan két cau cong trinh thuc hién chirc nang di lai, van chuyén
trang thiét bi hang héa theo phuong dimg. Vi vy cau thang phai dugc bd tri & vi tri

thuén tién nhat, dap ung duoc nhu cAu di lai va thoat hiém tot.

Vi trf cAu thang thuan lgi va du $6 luong theo ti€u chuén thiét ké. Trong céac nha cao

tang, cau thang thuong duoc bd tri gan khu vuc thang may.

Bé rong phai dam bao yéu cau di lai va thoat hiém. Do ddc theo tiéu chuén thiét ké
(15-30 d9).

Két cAu cau thang phai dam bao kha ning chiu luc, ¢6 d6 bén viing va do rung dong

cho phép.

C6 kha nang chong chay

C6 tinh tham m¥, pht hop vé6i yéu cau kién triic va cong nghé thi cong

= Vi vay, dé dap Gmg cac yéu cau trén, v4i cong trinh 1a chung cu x4 hoi cho ngudi
¢ cong véi cach mang. Chon tang 3 (tang dién hinh) tryc 9-10, chiéu cao 3.5m dé thiét
ké, ciu tao cac bod phan cau thang nhu sau:

+ Cau thang c6 2 vé, 1 vé 10 bac 1 vé 9 bac (chiéu cao bac 175mm, chiéu rong bac

300mm). Do dbc thang @ = arctag (%) ==30d6

+ Vé thang: rong 1400mm, dai 2700mm

+ San chiéu nghi : 1400x3500 mm

+ Thiét ké 1 dam chiéu nghi

+ Dang cau thang khong c¢6 cbn
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4.2. Cau tao cau thang dién hinh
4.2.1. Mit bing ciu thang
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4.2.2. Kich thuéc cau thang
— Chiéu rong ban thang L, = 1400 mm

Chiéu dai ban thang trén mit bang L, = 2700 mm

Chiéu rong ban chiéu nghi L; = 1400 mm

Khoang thong thuy gitra hai ban thang ¢ = 250 mm
Chiéu cao ting H = 3500 mm

Kich thuéc tinh tir tim cu kién L,= 3050 mm
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4.2.3. Lwra chon so b kich thwée ciu thang
4.2.3.1 Béac thang

Lya chon bac thang dua vao ban vé kién trac

Cau thang tang dién hinh dugc xét 1a cau thang 2 vé dang ban, tong sb luong bac
thang 13 20 ( vé 113 10 bac, vé 2 ¢6 10 béc), chiéu cao tang 3,5 m.

Chon chiéu rong bac 300mm, chiéu cao bac 175mm (Chiéu cao tz‘ing / s bac)

4.2.3.2 Ban thang va ban chiéu nghi

hb= %XLO

e Trong do
+ D=0.8 =+ 1.4 1a hé s6 phu thudc tai trong
+ mlahé sb phu thudc vao loai ban, ban dam m =30 + 35, ban ké m = 40 + 45

+ L, 1a nhip tinh to4n ban thang, L, = max( L,, L3) = max(2700,1400) = 2700mm
1 1

2> h,= | —+—1|%2700=(78 + 90) mm
30 35

= Chon chiéu day ban thang va ban chiéu nghi h;, = 120mm
4.2.3.3 Kich thuéc dam chiéu nghi

Chiéu cao dam h; dugc chon so bd theo cong thure :

1
h, = X L
a7 g+12 a

Chiéu rong dam b, duge chon theo cong thuc :
bd = (0,3 - 0,5) . hd
= Vay chon kich thudc dam chiéu nghi (DCN) dugc thé hién ¢ bang 4.1

Bdng 4.1. Kich thudc tiét dién dam thang

Tén g;iiu Chiéu cao c}illgn Bé rong by mm c]l:::n Tibt
A d 0 0 "
dam (mm) Ly/8 | Lg/12 | | 03hy | 05 Ry (mm) dién
DCN 3050 |381.25| 254.17 | 300 90 150 200 | 200x300
50
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4.3. Tinh to4an cau thang dién hinh

4.3.1. Vit lidu

Bé tong B30 R, 17

0.429

Cot thép

CB400V | R, 350

SR

0.623

4.3.2. Tinh toan ban thang, ban chiéu nghi

a. Tinh tai

e Cau tao ban thang
Lat da Granite day 20mm
Vita xi mang 15mm

Bac thang xay gach thé

2,
it

o R
A B e AT TR A

Lop vira 16t day 15mm
Ban BTCT day 120mm

Vita trat tran day 15mm

ey ¢

e CAutao BCN

Lat da Granite day 20mm

Vita trat tran day 15mm

SVTH: Nguyén Thé Thinh, Téng Viét Quy

Vita xi mang 15mm

Ban BTCT day 120mm
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e Tinh tai duoc tinh theo cong thirc sau

n n
91= 27121Y15tdlni(kN/m2)
1

e Trong do:
y; : Khéi luong 16p thr i

n; : Hé s6 tin cay 16p thi i

8, 4; - Chiéu day twong duong cua 16p th I theo phuong ban nghiéng

— Pdi v6i 10p gach da va 16p vira xi mang c6 chiéu day &, 4;, chiéu day trong duong

duoc xac dinh nhu sau:

)

td

_ (hy +1;).5,.cosa.

Ib

— Déi véi bac thang (xay gach hoic BTCT) c6 kich thuée (h, .1, ), chiéu day tuong

duong dugc xac dinh nhu sau:

0

_(h,+1,).cosa

td

2

Tai trong tac dung 1én ban thang g1 c6 phuong thang goc véi véi truc ciia ban

nghiéng, phan lam hai luc theo hai hudng :

Theo phuong doc truc ban nghiéng 13 g.tana tao nén lyc doc trong ban nghiéng, dé

don gian khi tinh toan khong xét dén thanh phan luc doc nay.

Theo phuong dimg 14 gl/cosa gdy ra momen( xem ban thang 13 cdu kién chiu udn)

Bang 4.2. Tdi trong I6p cdu tao ban thang

Chiéu Tai trong
i \ yx g Heé sb , .
Cu tao cic 16p day lop 50 tinh toan
vugt tai
(mm) (KN/m3) (KN/m?)
Lat da Granite 20 20 1.1 0.44
Vira ximang 15 18 1.3 0.351
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Béc gach 100 18 1.1 1.98
Vita 16t 15 18 1.3 0.351

Ban BTCT 120 25 1.1 3.3
Vira trat tran 15 18 1.3 0.351
Tong cong 6.773

Bang 4.3. Tdi trong I6p cdu tao ban chiéu nghi

Chiéu Tai trong
Chu tao cic 16p day 16p s H¢ sf')“ tinh toan
vuot tai

(mm) (KN/m3) (KN/m?)
Lat da Granite 20 20 1.1 0.44
Vita ximang 15 18 1.3 0.351

Ban BTCT 120 25 1.1 3.3

Vira trat tran 15 18 1.3 0.351
Tong cong 4.442

e Trong luong lan can gi= 0,3 (kN/m), tai lan can quy vé tai phan bd déu trén ban

thang v&i bé rong ban 1a 1.2m :

0,3

gic =7, = 0,25 (kN/m?)

2

e Tai trong tac dung vudng goc vdi mat ban nghiéng 1a :

Jgbn _ 6.773+3.6

Ibn =

b. Hoat tdi

cosa 0.839

= 12.364 (kN/m?)

Hoat tai léy theo TCVN 2737-2023 cho cau thang 1a p® = 3 kN/m?, hé s6 vuot tai
lay bang 1,2 => p"=1,2x 3 =3,6 (kN/m?)

53

SVTH: Nguyén Thé Thinh, Téng Viét Quy ~ GVHD: TS.Pham Thanh Hung



Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

Thién vé an toan sinh vién ldy gi4 tri hoat tai tinh toan cho ban chiéu t&i, ban chiéu
nghi va ban thang xién 1a 3,6 (kN/m?)

4.3.2.1 Tai trong tac dung vao ban thang, ban chiéu nghi
— Cit 1 dai ban v6i bé rong 1m theo phuong canh dai cua ban
= Téng tai trong tac dung 1én 1m ban nghiéng:
Qvn =(8pn + gic) X Im= (12.363 +0.25) x Im =12.613 (kN/m)
= Tong tai trong tic dung 1én 1m ban chiéu nghi:
en = (Gen +p) X Im = (4.442 + 3.6) x 1m = 8.402 (kN/m)

— Nhip tinh to4n ctia ban thang

Ly = /27002 + 17502 = 3218 mm

4.3.3. Tinh toan va bd tri thép ban thang

4.3.3.1 Quan niém tinh, so' do tinh

Cat mot dai ban c6 bé rong b = 1(m) dé tinh toan nhu mot dim gy khuc c6 lién két
hai dau v6i dam khung va dam chiéu nghi. Trong cong trinh, hai vé thang c6 kich thudc

gidng nhau nén chi can tinh toan cho 1 vé rdi 1y két qua tuwong tu cho vé con lai.

Pé xac dinh lién két giira ban thang voi ddm khung va dam chiéu nghi, ta xét ty sd
hd/hs:

+ Néu hd/hs < 3 thi lién két d6 duoc xem 1a lién két khép

+ Néu hd/hs >3 thi lién két d6 duoc xem 1a lién két ngam

Pay chi 1a thao tic so d6 hoa gan dung dé tinh toan két cdu bé tong cbt thép vi trong
thuc té khong c6 lién két nao 12 ngam tuyét d6i va khdp tuyét d6i. Lién két giita ban

thang v6i dam 1a lién két nira cting.
D6i v6i db an ty s6 hd/hs = 300/120 = 2.5 < 3 <> lién két khép.

Cau thang bd 12 mot trong nhimg hé thong giao thong ding trong cong trinh, khi
xay ra sy c¢b bat thudng nhu chdy nd, hoa hoan, dong dat... thi noi day chinh 1 16i thoat
hiém duy nhét (thang may s& khong dugc dung trong nhiing truong hop nay), va khi d6
tai trong s& c6 thé tang hon nhing lic binh thudng rat nhiéu, vi thé tinh an toan cia cau

thang can duoc dam bao t6i da. Ta vu tién st dung so d6 2 dau khép.

Tuy nhién so d6 2 dau khép khong hoan toan dién ta véi su 1am viée ctia cau thang

vi két cau & trong thuc té 1a d6 toan khdi nén lién két khép khong hoan toan 1a dung ma
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c¢6 xu hudng lam viée nhu lién két ngam (nhung khong phai ngam tuyét doi). Do do, &

¢bi d& van ton tai gid tri mé men 4m. Dé tinh toan cho gin ding nhat chiing ta sé& tinh
M . (2 lién két khop).
e So dd tinh ban thang va ban chiéu nghi nhu sau

| 8402kN/m
ALLLILLLT] o

@6\'5\“[ [ | b

|, 2700 L 1400 L
7 7 7
Hinh dnh 4.4. So do chdt tdi thang
4.3.3.2 Xac dinh ngi lue
327
16,327 1202
/\ ~—
A M= ol
A =
'

/'/i///
< B
/’\/ > / 8
VG
RN
¥ /’}/
./”‘y-/\ -
S
'y -
L 2700 , 1400 L
A 7 4

Hinh anh 4.5. Biéu do6 mémen

e So dd tinh :

+ Tai gbi
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2 2
M = _% _ _12'613;3'218 =-16.327 (kN.m)

+ Tai Nhip

_9g1*>  9x12.613x3.218?

= =9.183 (kN.m)
128 128

e Tinh toan cdt thép
— Chon 16p bé tong bao vé : a,, = 15mm = hy =120 — 15 =105 mm

Cosa = L, = 2700 - =0.839
U(LZH )) (\/(2700%(35200”
+ Tai gbi
M 16.327x10°

o= > = >=0.0871< ag = 0.429 (Thoa man)
R,bh,” 17x1000x105

> £=0.5(1+/1 = 2a,, ) =0.5 x (1+,/T — 2x0.0871 ) = 0.9543

6
> A-M __ 98T o563 — 46554 (mm?)
ERN,  0.9749x350x105

i = 0.05(%) < 1= (100 ~0.44306) < sy, = 1125100 ~3.026(0)

S

Chon thép : @ 10 al150, As. = 523.3 (mm?)

L =0.05(%) <y = e 1100 = 2233

9233 100 0.498(%) < 1 = =&/Rs 1100 = 3.026(%)
bh, 1000x105 R

S

(Dat)
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+ Tai nhip

M 9.183x10°
" Rpbh? 17x1000x105

o =0.0489 < ap = 0.429 (Thoa man)

> £=05(1+/1 = 2a,, ) =0.5x (1+,/T — 2x0.0871 ) = 0.9749

M 9.183x10°
ERb,  0.9749x350x105

> A = 256.31(mm?)

tomin = 0,05%< 11 = % x100 = 0.244(%) < 11 = égﬂ x100 = 3.026(%)

S

Chon thép : @ 10 al150, Agc = 523.3 (mm?)

s =0.05(%) < = Ac y100- 2233

__ O3 100=0498(%) < . = &% 100 = 3.026(%)
bh, 1000x105 R

S

(Pat)

4.3.4. Tinh toan va bd tri thép ban chiéu nghi (BCN)
B4 tri thép nhu ban thang @10 a150 cho ban chiéu nghi.

4.3.5. Tinh toan va bo tri thép dim chiéu nghi
4.3.5.1 Taitrong

+ Do ban thang truyén vao : g, = % = % = 6.3065 (kN/m)

+ Do ban chiéu nghi truyén vao : g, = KQug, % =8.402 x % =5.8814 (kN/m)

+ Trong lugng ban than ddm : g, =bxhx25x1.1=0.2x0.3x 25x1.1=1.65 (kN/m)
+ Lop viratrat: g, = 0.015 [b + (h — hgey)2] x 18 x 1.3 =0.13 (kN/m)
= Tong tai trong tic dung 1én dam : q = q; + q, + g3 + q4 = 13.9679 (kN/m)
+ Nhip tinh toan dam : L, = 3050 (mm)

4.3.5.2 Tinh toan ndi lwe dam chiéu nghi

qL® 13.97x3.05°
8

Momennhip: M, = =16.2444 (kN.m)

4.3.5.3 Tinh toan c6t thép doc
e Tinh toan cét thép phia dudi chiu momen duong
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— Chon 16p bé tong bao vé : a,, = 25(mm) = hy =300 — 25 =275 (mm)

by M 16.2444 x10°
" Rpbh? 17x300x 275

=0.0421< ag = 0.429 (Thdéa man)

> £=0.5(1+/T = 2@y, ) =0.5 x (1+/1 — 2x0.0421 ) = 0.98

M 16.244x10°
ERh,  0.98x350% 275

> A =172.49 (mm?)

wom = 0,05% < u =b%><100 =0.209(%) < 4., =@x100= 3.026 (%)

0 S
= Chon thép 2016, Agc = 401.9 (mm?)

= = __ 4019 $R YbiRb
j 0,05% < ¢ x100 100 = 0.14(%) < ppiay=""2"2100
Hmin ° H bl |0 * 1000 x 275 * ( 0) ax Rs

=3.026 % (bat)
4.3.5.4 Tinh toan c6t thép dai
Kha ning chiu cit ctia bé tong : Qmax = 0.75 x R,; X b x hy =43.3125 (kN)

Luc ct tai dam chiéu nghi : Q = q_2L = w =21.3 (kN) < Qmax (Thoa man)

=> Bé tong dam da kha nang chiu cat, cot dai dat theo ciu tao
B tri :

+ Y, dau dam : P6al50

+ Gitra nhip : 6a200
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CHUONG 5: TINH CAU KIEN KHUNG TRUC 8

So dd tinh 13 hinh anh don gian héa cia mot bo phan cong trinh hay toan b cong

trinh, duoc 14p ra chil yéu nham hién thuc hoa kha ning tinh toan cac két cau phirc tap

Cong trinh c6 kich thudc tinh toan theo so dd khung khong gian. Mit khac, khi tinh

toan theo so dd khung khong gian ta xét duoc kha nang lam viéc dong thoi cua khung

Dung phan mém ETABS d¢ 1ap mé hinh khung khong gian ciia cong trinh. M6 hinh
cac dAm, cot thanh cac thanh, cac nat gifra dam voéi cot 1a nat cung va ¢t dugc ngam
vao mat trén dai mong

Khi tinh toan tai trong tac dung vao cong trinh, ta khong dua mé hinh cau thang, bé

nuoc, tuong gach

Tai trong dung cua dam chiéu nghi, dam chiéu t61 va bé nudc duge gan thanh luc

tap trung tai vi tri chan cgt cua mdi ciu kién

Tai trong tudng gach quy vé phan bd déu trén dam va san

Tai trong ngang (4p luc gio) dugc gan vao tim hinh hoc mdi ting

San 1a tuyét dbi ctng trong mat phang ctia né (mat phang ngang) va lién két ngam
vGi cac phan tir cot cing & cao trinh san. Khong ké bién dang cong (ngoai mat phang
san) 1én cac phan tir (thuc té khong cho phép san c6 bién dang cong). Su bo qua anh
huong d6 cimg udn cia san ting nay dén san tang ké bén

Moi thanh phan hé chiu lyc trén timg ting déu c6 chuyén vi ngang nhu nhau

Céc cdt cung déu dugc ngam & chan cot cling ngay mit dai mong

Mo hinh hoéa két cau khung thanh cic thanh ding (cot) va cac thanh ngang (dam),

lién két cing v&i nhau tai cac nlt cung

59
SVTH: Nguyén Thé Thinh, Téng Viét Quy ~ GVHD: TS.Pham Thanh Hung



Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

Khung duoc tinh theo so d6 dan hdi, dé don gian ta 1ay nhip tinh toan bang nhip
kién triic
Khéng tinh dén nhitng tai trong va tac dung bat thuong nhu: dong dat bién dang

khong déu cua dat, cac tac dong cuc bJ,....

Cé thé san phang d¢ cao cua truc dam dé dua cong trinh vé cung mot do cao khi do

chénh 1éch cao nhoé hon 1/10 chiéu cao tang

Truc hinh hoc ¢6 thé dich chuyén mot doan trong pham vi 1/20 nhip, dé cho truc cot

dudi va truc cot trén nam trén cung mot duong thang

Trong tinh toan bé qua mot sb yéu t6 hinh hoc anh huong dén do cung va noi lyc
ctia khung, nhu d6 16n cua tiét dién 1am giam nhip tinh toan cho dim va chiéu dai tinh
toan cho cot

So d6 tinh cua khung thé hién truc cua cot (cac thanh ding) va truc ctua dam (cac
thanh ngang), lién két tai nut khung 1a lién két cimg, lién két gitta cot voi mit mong 1a
ngam tai mdt mong

Cao trinh tinh toan khung ngang duoc thuc hién theo so do khung phang theo
phuong canh ngén cta cong trinh (phuong c6 do ctimg va d6 on dinh kém hon khung
doc). Khung duoc tinh theo so ¢ dan hdi va nhip tinh toan iy bang khoang cach giita

truc cua 2 cot ¢ tang trén cung

So db tinh quéa phirc tap can phai don gian hoa so d6 tinh
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Hinh anh 5.1. So do tinh khung truc 8

5.1. Tai trong thing ding
5.1.1. Tinh tdi san

Zinixyixéi

i=1
e Trong d6 y, (kN/m?): trong luwong riéng cta vat liéu thir i.
n.: hé sb do tin cay cua tai trong 1dy theo TCVN2737-2023
5 : Bé day cua 16p thu i

Bang tinh tai trong tiéu chun va tai trong tinh todn nhu bang tinh toan trong luong

ban than cac 16p ¢ phan tinh toan san.
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5.1.2. Hoat tai san
Bang tinh hoat tai san nhu bang tinh toan hoat tai & phan tinh toan san
5.1.3. Tinh tai tic dung l1én dam bién
Bang tinh tai trong tudng nhu bang tinh todn trong lugng tudng & phan tinh toan san
5.2. Téi trong ngang
5.2.1. Tai trong gio
Theo muc 10.2.2 cia TCVN 2737 — 2023 , Gi4 tri tiéu chuén cua tai trong gido Wk

tai d0 cao tuong duong z. dugc xac dinh theo cong thirc:

W, =W,

3s,10

k(Z,)cG,
e Trong do:

Wis.10 12 ap luc gio 3 s Gmg vai chu ky 1ap 10 nam: Wasi0 = (yr Wo) voi pr 1a hé sb
chuyén d6i ap luc gié tir chu ky lap tir 20 nam xudng 10 nim, liy bang 0,852; Wy 1a ap
Iue gié co sé (xem 3.1.1), tinh bang daN/m?, twong tng vé&i vén tdc gid co sd Vo (xem
3.1.24). W duoc xac dinh theo 10.2.3;

k(z.) 1a hé s6 ké dén su thay doi ap luc gi6 theo do cao va dang dia hinh tai d cao

twong duong.

ze (xem 10.2.4) va dugc xac dinh theo 10.2.5;

c 1a hé sb khi dong, xac dinh theo 10.2.6;

Grla hé sb hiéu tng giat, xac dinh theo 10.2.7.
Cong trinh toa lac tai phudng Khué My, quan Ngii Hanh Son, TP Pa Nang, thudc ving
ap luc gio 111 => Wy = 125 (daN/m?) , dang dia loai B

Bang tinh toan tai trong gi6 theo phuong X , Y ¢ bang 3.6 va bang 3.7

5.2.2. Xac dinh tai trong dong dat

Tai trong dong dat tac dung 1én cong trinh dugc xac dinh theo tiéu chuan Thiét ké
cong trinh chiu dong dat: TCVN 9386:2012 véi cac thong s6 dau vao duge l1ay nhu sau:

Gia toc nén tai dia diém xay dung: theo TCVN 9386:2012, gia tdc nén tai Phuong
Khué My, Quan Ngii Hanh Son 13 ag = 0,0674.g < 0,08g ( trong d6 g 13 gia tdc trong
truong). Do d6 Cong trinh khong thudc ving dong dat yéu, chi can dp dung cac giai
phap khang chan di duoc giam nhe.
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5.3. To hop taii trong

5.3.1. Phwong phap tinh toin

T6 hop tai trong duoc dwa trén TCVN 2737-2023

5.3.2. Cac trwong hop tai trong

e Céc ky hiéu truong hop tai trong (tiéu chuén) :

-
+
+
-
+
+

Gkweight : tai trong ban than

Gfinish : tai trong hoan thién san

Gkwall : tai trong tuong xay

qgk: hoat tai str dung cac phong va hoat tai cau thang

WX : gi6 tic dung phuong X

WY : gi6 tac dung phuong Y

e Céc t6 hop tinh toan theo trang thai gii han I

SVTH: Nguyén Thé Thinh, Téng Viét Quy

To hop | Gkweight | Gfinish | Gkwal | gk WX | WY
COMBOI 1.1 1.2 1.15 1.3

COMBO2 1.1 1.2 1.15 2.1
COMBO3 1.1 1.2 1.15 2.1
COMBO4 1.1 1.2 1.15 2.1
COMBO5 1.1 1.2 1.15 2.1
COMBO6 1.1 1.2 1.15 1.3 1.89
COMBO7 1.1 1.2 1.15 1.3 -1.89
COMBOS 1.1 1.2 1.15 1.3 1.89
COMBO9 1.1 1.2 1.15 1.3 -1.89
COMBO10 1.1 1.2 1.15 1.17 2.1
COMBOI11 1.1 1.2 1.15 1.17 2.1
COMBO12 1.1 1.2 1.15 1.17 2.1

GVHD: TS.Pham Thanh Hung
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COMBOI13 1.1 1.2 1.15 1.17 2.1
e Céc t6 hop tinh toan theo trang thai giéi han II

T6 hop | Gkweight | Gfinish | Gkwal | qk,t1 | WX | WY
COMBOI1 1 1 1 1
COMBO2 1 1 1 1
COMBO3 1 1 1 1
COMBO4 1 1 1 1
COMBO5 1 1 1 1
COMBO6 1 1 1 1 0.9
COMBO7 1 1 1 1 0.9
COMBOS 1 1 1 1 0.9
COMBO9 1 1 1 1 0.9
COMBOI10 1 1 1 0.9 1
COMBOL11 1 1 1 0.9 1
COMBOI12 1 1 1 0.9 1
COMBOI13 1 1 1 0.9 1

5.4. Xay dung mo hinh tinh toin ETABS

Str dung phan mém ETABS dé tinh toan noi luc. Nhép tit ca cac tai trong da tinh

toan & phan trén vao chuong trinh dé tinh toan

SVTH: Nguyén Thé Thinh, Téng Viét Quy

GVHD: TS.Pham Thanh Hung
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B Define Load Patterns . X
Loads Cick To
Sell Wi Auto
Load Type uuo?' Latersi Load Add New Load
[sw | Dead v i1 : Modéy Load
] I (N B
{ADL | Dead ] i Had
o e 3
wne
(L2 Live 0 Delete Load
Wi | Wind 0 User Loads
(WY me 0 Uset Loads
: Coce
Hinh anh 5.2. Khai bdo cac loqi tai trong
E Load Combinations X
Combinations Click to:
LL Short ~ Add New Combo...
TC_BAD
TC'EDMB1 vdd Coow of Com ]
Te-COMB2 Add Copy of Combo...
TC-COME3
TC-COMES Modify/Show Combo...
TC-COMES
TC-COMBE Delete Combo
TC-COMET
TC-COMES
TC-COMBS .
TC-COMBI0 Add Default Design Combos... |
TC-COMEN
TC-COMEB12 Convert Combos to Nonlinear Cases. .
TC-COMEBE13 v
0K Cancel

Hinh anh 5.3. Khai bdo cdc loai combo tdi trong

o 1 { s '
i OBy RS f | Y

|G ) 1 pltm .G I ) A t et
= 4 3 .'.sr-‘ . S T ) aq‘, T I Y ’,H 4%‘
= 16

" -+ +

16 16 : . 16 16 16 16 16 16 16

10 LR 1.0

N L 7

-

Hinh dnh 5.4. Tinh tdi hoan thién tang dién hinh
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)‘ | n [ N } n 0, I m .}, Wil n Y ;{ \!‘, (] }‘ 3
e | | ) | |
=4~
&l d 1.72

I + +
e w2
.6:-‘- T

Hinh anh 5.5. Tinh tai hoan thién tang mai
- }__" ) ) I ’,AE__?"‘ ) ‘lﬁq‘ 'J_ 125 (0 i 025 im) n i o G ‘;i, I m
;\‘ m:r_zﬁ & T 3.‘.’ & 1 " JL”PQ- 3 - 3 !
X8 1“ n — $ $
E 25 26 26 26 26 26 26 285 26
1 1
o4 L 4 +—4 + Kl + + + ks
E <0 £.0 £.0 .0 <0 .0 £0 <0 <0 £.0
S+ + = _ :
Hinh anh 5.6. Hoat tai tang dién hinh

G ) n r n n n I rn'.}«. } 25 tm) 2 1 g1x &Z.',', " G 1 G

o | + A I\ 4 '}

1

- | |

E 3

o) 0975

“' + | +

B4

o

Hinh danh 5.7. Hoat tdi tang mdi
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3 ser Winkd Loads on Dvapnragms
Nurb of Lowd Sets 1 RO L VIS
Load Set 1 af 1
Sty FroeTw— Fx Fy M X Owdrnste ¥ Oudnate
W | KN KNw " m
01 7 | 0 0 mhm | nam
Shayt2 o1 n 0 0 Wy | e
Sty [0} n 0 0 wxn | naam
St o1 7 0 0 wss | nm
Ston A i L&) ! o L was | NI
008 D1 n | 0 0 = R
Saouy? [ 7 | 0 0 wms | nam
Saoyb o0 62 0 0 0285 nan
Sonh o 62 0 0 7263 nan
[ o1 62 ‘ 0 0 ) nam
... =) R T | 0 0 L WL
Stousd | 01 n ! LJ 0 yas | nm
Shoy 01 2 | 0 0 w206 11,2083
Hinh anh 5.8. Tadi trong gio theo phuong X
Eumwmn Loaas on Diaphragms
Nuston ol Lowd Sefs 1 5 e flovantih T
Load Set 1 of 1
S Disgheagm Fx Fy [ ¥ Ordrste Y Drdoste
KN N Wem " m
0 0 ™) 0 e 11,2083
Sioy12 ” 0 @ 0 T wam | nmws
Sty o1 0 s 0 Fey nar
Sioyt0 01 0 ns 0 n5R 127
Swns [ 0 N5 0 s nwa
Swnd L2 0 ns 0 NE nam
Swo7 o 0 s 0 753 na
Stenb o0 0 s 0 = nan
Si05 ) 0 S 0 E ) nam
Shanpd o 0 s 0 E ) nar
Sy 1 [ m 0 nER 1
Sy o1 0 35 0 =N war
Syl 0 0 ) 0 70 17,2083

Hinh anh 5.9. Tai trong gio theo phuong Y
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Hinh anh 5.10. M6 hinh Etabs cong trinh
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ong voi cdc

ho nguoi co ¢

0i ¢

A

trinh chung cw xd h

au cong

I3
A

Thiét ké két c

2
2= e Fe - 3= e -+ -+ - , -+ 12 «
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5.5. Két qu
5.5.1. Noi lue

4

Hinh anh 5.11. Két qua moment khung truc 8
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Hinh anh 5.12. Két qua luc cat khung truc 8
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5.5.2. Chuyén vi
5.6. Tinh toan cAu kién khung truc 8
5.6.1. Tinh toan dam khung truc 8
5.6.1.1 Tinh toan cét thép doc

Tinh toan ¢t thép theo bai toan cau kién chiu udn, dat cot don.
T6 hop tinh toan cot thép dam 1a t6 hop bao dugc 1y tir md hinh ETABS22

Tinh toan cdt thép dam theo 2 truong hop: tinh toan tiét dién chit nhat (2 diu dam

chiu momen am), tinh toan tiét dién chit T (gitra nhip dam chiu momen duong).

Trinh tu tinh toan dam tiét dién hinh chir nhat duoc trinh bay twong tu. O phan nay
chi dé cap dén phan tinh toan dam tiét dién chir T.

Xac dinh chiéu dai ban canh chiu nén tiét dién chit T ctia dAm san toan khbi:
b, =b+2S,
e Trong do:
b - bé rong tiét dién dam dang tinh toan.

St - bé rong mot bén cua ban canh dam, duge xé4c dinh nhu sau:
S < min(ﬁ;Gh;j
6
e Trong do:

Lo - nhip tinh toan dam

h's - chiéu day ban canh dim (chinh bang chiéu day san).

b}
Fe = x P
# S¢ T # S y
b e o
—-\
__Cénh
& anr
| Suon
\7 ———
I b
-+

Hinh anh 5.13. Xdc dinh bé réng canh chir T
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Gia thiét khoang cach mép ngoai tiét dién dén trong tAm cbt thép chiu kéo ag
Chiéu cao 1am viéc thuc té: ho=h — agt. HE s6 diéu kién 1am viéc o= 1.0

Xac dinh momen cua ban canh, ing véi trudong hop truc trung hoa qua mép gitra

canh va suon, dugc xac dinh theo cong thirc sau:
M, =v,R,bh; (h, —0.5hy)

by by

Ri - R,

h'
ra i
[ X
122221
h
T
X
WIRTIT

h
h

Ag A ' RA Ag : | RA

Hinh anh 5.14. So d6 trng sudt diing dé tinh tiét dién chir T
o Trwong hop 1: Néu M < Mg thi truc trung hoa qua canh, viéc tinh toan giéng trudng
hop tiét dién chit nhat, nhung tinh todn voi tiét dién (b’exh).
Trinh ty tinh toan: b]/c =b + 2sf

Gia thiét a,

Co Ry, Ry
018 7, A LA r A A A 5 A
Er = —R.JE. VOl €™ 0,0035 (B¢ tong c6 cap do bén B60 tré xudng)
1+—3——5
€2

ag =& (1_015&@)

Kiém tra diéu kién han ché : diéu kién xdy ra ph4 hoai déo, tmg suit trong ct thép
dat dén Rs

Néu a,, > o thi phai dat cét thép kép

A, = M —aRRbbhg
R..(h,—a)
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— <i’;/RRbbhO + Rsc AS
R R

S S

As

Xac dinh cac hé sb
f=1-—/1-2ay,
§:0,5(1+ﬁ/1—2am)

Dién tich cbt thép xac dinh theo cong thuc :
M

A= ——
R..C.00,

Kiém tra ham luong cot thép theo diéu kién

chon
AS <&R YbRb

. =01%<p= <
Mmln 0 l’l bho R

S

o Truwong hop 2: Néu M > M thi truc trung hoa qua suon, lic ndy phan bé tong chiu

nén gom canh va sudn. Trudng hop nay phai tinh tiét dién chir T.
Xéac dinh hé sb Er tuong tu nhu trén.
Xéc dinh hé s :
o = M-R, (b',—b)h.(h,—0,5h;)
" R,.b.h?
f=1- T2
Dién tich ¢t thép xac dinh theo cong thic:

A = &y,RyPNg +7,R, (b; —b)hy
° R

S

Néu %m> %R thi phai dat cbt thép chiu nén Ag

Kiém tra ham lugng cot thép theo diéu kién:

Achon y R
- =01%<p=—-< b__b
Fin 2 bho iR Rs
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5.6.1.2 Tinh todn c6t thép dai
Tinh toan thép dai cho dam chju luc cat 1én nhat tai géi va tai gitra nhip. Kiém tra
diéu kién:
Kiém tra kha ning chiu cit cua bé tong:

Qmax < Qb — (DbZRCb:tbhO2

Q. =25R,bh >Q,>Q, =05R,bh,

_ Do Rubhy’
C

Qb
Thuec hién tinh toan véi vi tri c6 luc cat 1on nhét
Poan dam gan gbi : Q = 190,78(kN)
Qymin = Hhs-Ri b.hy =0.6x1.05x300 % 650 =122.85kN
e Trong do :
+ ¢ = 0.6 d6i v6i bé tong ning
+ ¢, :hé s6 anh huong cia canh chiu nén trong tiét dién chit T
+ @, =0 vitiét dién chit nhat
+ ¢, =0 vi dim khong chiu nén
C6 Qumax = 190,78 kKN > Qpumin = 122.85 kN — bé tong khong du kha ning chiu cit,
can tién hanh tinh toan cot dai
Tién hanh kiém tra diéu kién dam bao d6 bén trén dai nghiéng
Qmax < 0.3¢Qw1¢b1Rsbh,
Tinh hé s xét dén anh huong cua cdt dai dat vudng goc vai truc cau kién Pl
Qo1= 1+50pe < 1.3, chon @1 =1
Tinh hé s6 ké dén kha nang phan phdi lai ndi luc ciia cac loai BT khac nhau
ob1=1 - BRy = 1- 0.01x17 = 0.855
Kiém tra diéu kién dam bao d6 bén trén dai nghiéng gitta cac vét nit xién
0.3.901.961.Rb.b.ho = 0.3x1%0.855%17%300%650 = 725.25(kN)
0.3.901.961.Rb.b.he=725.25 (KN) > Qmax = 190,78 (kN)
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Kiém tra di€u kién tinh toan

© Taco: g = g+§=38.4+%=42.7(kN /'m)

+ Va: M, =2x1+¢, +¢ )R, xbxh) =2x1.2x300x650° x10° = 266.16(kN.m)

Trong d6 : ¢, 1a hé s6 xét dén anh hudng ciia canh chiu nén trong tiét dién chir T,
& day ta bo qua phan canh > @, =0; @, 1a hé sd xét dén anh huong lyc doc, do luc

doc trong dim nho, nén ta bé qua 2> ¢, =0

Taco: Q, =2\M,.q, =2./266.16x42.7 =173.21 (kN)

Q, 21321

Nhan thdy: Q =190,78 < obe =355.35 (kN)

CQ°-Q4 190,787 —173,212

> q,, = = 40.05 (kN/m)
4M, 4% 266.16

+ Tinh: Smn = 12285 _ o) 5 1)
2h, 2x0.65

Nhan thiy: q,, < %—R‘:‘, ta tinh lai g, nhu sau:

2 2
qsw — Qmax +&'ql_ [Qmax +&.qu _[Qmaxj
2h, 2.0, oy 2.h

2 2
Gy =278 L 2 427 (190’78 +i><42.7j —(190’78j = 78.67(kN)
2x0.65 0.6 2x0.65 0.6 2x0.65

Chon thép dai &8, 2 nhanh, c6 A, =2x0.503=1.006 (cm?).

Ta c6 khodng cach cot dai: s, = RouPon 170X;:23X100 =217.39 (mm).
qSW )

Khoang céach 16n nhat cua cot dai:

@R 1.5x1.2x300x650° x10°°
b Q 296.82

=672.56 (mm).

Diéu kién cdu tao: véi h > 450 (mm) thi s, < min(500, g) = (500, 1;0) =233 (mm)
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— Chon thép dai &8 khoang cach s, =150 (mm)

O gitra nhip, v&i dAm c6 chiéu cao 16n hon 300 mm, khoang cach cau tao giita cac
3x700
4

cbt dai : s, < min(500, %) = (500, ) =525 (mm)

Vay chon c6t dai &8 v6i khoang cach c6t dai 1a 200mm b tri nhip.
5.6.1.3 Tinh toan doan neo, ndi ¢t thép

Chiéu dai doan neo, ndi cdt thép dugc xac dinh theo TCVN 5574:2018 ¢ myc 10.3.5
va 10.3.6

e Chiéu dai doan neo :

L= RA _ 0.25Rd,
- Rbond us Rbond

Roong : cOng do bam dinh tinh toan cua cot thép voi bé tong, véi gia thiét 1a do bam

= 24.76d,

dinh nay phan bd déu theo chiéu dai neo, va dugc xac dinh theo cong thirc.

R, = WN,R, = 2.5x1x1.05=2.625(MPa)
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® %
| |

. B104 .‘B‘ﬂﬁ'. o
. B104 .’W.ﬂﬁ’ -
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Hinh anh 5.15 Ki hiéu dam khung truc 8
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, , , TT TT ch BT
R 9 Tiét CHt Mittoan b h a ho As n ] As u
Ténp.ter | ] —— Om Chon thép
dién | thép (kN.m) (g;,é{)ét kﬁf’{%ﬁﬁl c(éé%gﬂm%ygg cu xd hoi ¢ho nguoi ¢o (:éiﬂrgzyo" cd(y%}gany (cm 2 ) (%)
GT | Tren | -1.58 | 100 5 | 40 | 0.00 | 1.00 | 4.00 | 0.10% 10020 31.42 | 0.79%
45
Duési| O | 100 5 | 40 | 000 | ctao | 4.00 | 0.10% | 6018 + 10020 | 46.68 | 1.17%
ayrs | N | Ten| 0 | 100 5 | 40 | 0.00 | ctao | 4.00 |0.10% 10920 31.42 | 0.79%
i 45
(TANGI) Duéi | 12.7 | 100 5 | 40 | 0.00 | 1.00 | 4.00 |0.10% | 6018 + 10020 | 46.68 | 1.17%
GP | Tren | -154.7 | 100 5 | 40 | 006 | 0.97 | 11.38 | 0.28% 10920 31.42 | 0.79%
45
Dusi| 0 | 100 5 | 40 | 000 | ctao | 4.00 | 0.10% | 6018 + 10020 | 46.68 | 1.17%
GT | Trén | -216.6 | 100 5 | 40 |0.080| 0.96 | 16.14 | 0.40% | 10020 + 10022 | 69.43 | 1.74%
45
Duéi| O | 100 5 | 40 | 000 | ctao | 4.00 | 0.10% | 6018 + 10020 | 46.68 | 1.17%
soa | N | Ten| 0 | 100 5 | 40 | 000 | ctao | 4.00 | 0.10% 10920 31.42 | 0.79%
X 45
(TANGI) Duéi | 358.9 | 100 5 | 40 |0.132]0.929 | 27.60 | 0.69% | 6318 + 10020 | 46.68 | 1.17%
GP | Trén | -498.1 | 100 5 | 40 |0.183 ] 0.90 |39.62 | 0.99% | 10020 + 10022 | 69.43 | 1.74%
45
Duéi| O | 100 5 | 40 | 000 | ctao | 4.00 | 0.10% | 6018 + 10020 | 46.68 | 1.17%
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GT | Trén |-136.49 | 100 39 | 0.05 | 0.97 | 1028 | 0.26% | 10920 + 10022 | 69.43 | 1.78%

Dusi| 0 | 100 . 39 | 0.00 | ctao | 3.90 |0.10% | 6018 + 10020 | 46.68 | 1.20%

a3 | N [Ten | 0 | 100 39 | 0.00 | c.tao | 3.90 |0.10% 10020 3142 | 0.81%
(TANG1) Duéi | 5189 | 100 . 39 | 020 | 0.89 | 42.86 | 1.10% 10020 31.42 | Fa<TT
GP | Trén | -378.7 | 100 39 | 0.15 | 0.92 | 30.14 | 0.77% 10020 3142 | 0.81%

Dusi| 0 | 100 . 39 | 0.00 | c.tao | 3.90 |0.10% 10020 3142 | 0.81%

GT | Trén | -33.6 | 100 39 | 0.01 | 0.99 | 3.90 |0.10% 10020 3142 | 0.81%

Dusi| 0 | 100 » 39 | 0.00 | c.tao | 3.90 |0.10% | 618 + 10020 | 46.68 | 1.20%

ays | N [Tén | 0 | 100 39 | 0.00 | c.tao | 3.90 |0.10% 10020 3142 | 0.81%
(TANG1) Dugi | 1272 | 100 . 39 | 0.05 | 097 | 9.56 |0.25% | 6018+ 10020 | 46.68 | 1.20%
GP | Trén | -435 | 100 40 | 0.00 | 1.00 | 4.00 |0.10% 10020 31.42 | 0.79%

Dusi| 0 | 100 . 40 | 0.00 | ctao | 4.00 |0.10% | 6018+ 10020 | 46.68 | 1.17%

GT | Trén | -35.14 | 80 | 45 40 | 0.02 | 0.99 | 320 |0.10% | 8222 +8@25 | 69.68 | 2.18%
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Duéi| 0 80 5 | 40 | 0.00 | ctao | 320 | 0.10% 80522 30.41 | 0.95%
N | Tren | 0 80 5 | 40 | 0.00 | ctao | 320 | 0.10% | 8022+8025 | 69.68 | 2.18%
B104 45
o) Duéi | 85.98 | 80 5 | 40 | 004 | 098 | 627 | 0.20% 80522 30.41 | 0.95%
GP | Tren |-131.28| 80 5 | 40 | 006 | 097 | 9.68 |0.30% | 8322 +8325 | 69.68 | 2.18%
45
Duéi| 0 30 5 | 40 | 0.00 | ctao | 3.20 | 0.10% 80522 30.41 | 0.95%
GT | Trén | -57.21 | 80 6 | 39 [ 003|099 | 425 |0.14% | 8022 +8325 | 69.68 | 2.23%
45
Duéi| 0 80 6 | 39 | 000 | ctao | 3.12 | 0.10% 80522 30.41 | 0.97%
slos | N | Ten | 0 80 6 | 39 | 000 | ctao | 3.12 | 0.10% | 8022+8025 | 69.68 | 2.23%
45
(DH) Duéi | 101.05 | 80 6 | 39 | 005 | 097 | 759 | 0.24% 8022 3041 | 0.97%
GP | Trén |-155.04| 80 6 | 39 | 007 | 096 | 11.82 | 038% | 8022 +8325 | 69.68 | 2.23%
45
Duéi| 0 30 6 | 39 | 0.00 | ctao | 3.12 | 0.10% 80522 30.41 | 0.97%
ais; | GT | Trén |-157.51| 80 5 | 40 | 007 | 096 | 11.69 | 0.37% | 8322 + 8325 | 69.68 | 2.18%
45
(DH) Duéi| 0 30 5 | 40 | 0.00 | ctao | 3.20 | 0.10% 80522 30.41 | 0.95%
30
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N | Trén 0 80 40 | 0.00 | c.tao | 3.20 | 0.10% | 8222 +8325 | 69.68 | 2.18%
45

Duéi | 101.54 | 80 40 | 0.05 | 098 | 7.43 |0.23% 8022 30.41 | 0.95%

GP | Trén | -80.36 | 80 40 | 0.04 | 098 | 5.85 | 0.18% | 8022 +8025 | 69.68 | 2.18%
45

Duéi | 0 80 40 | 0.00 | c.tao | 3.20 |0.10% 80322 30.41 | 0.95%
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5.6.2. Tinh toan cgt khung truc 8
5.6.2.1 Xac dinh diéu kién tinh todn

Ta tinh toan cho tirng bd 3 noi luc N, Mx, My cho tat ca cac to hop ndi luc(trur to
hop Bao) va chon luong thép 16n nhit dé b tri cho ca cot.

Cot thép tinh todn duogc dat theo chu vi cta ct.
5.6.2.2 Tinh toan cdt thép doc
e Nguyén tic tinh toan

Dung phuong phap gan dung dua trén viéc bién doi truong hop nén léch tam xién

thanh nén 1éch tam phang twong duong dé tinh ¢t thép.

e\;l X
]

Tom,

Cx

¥
X

Hinh danh 5.16. So do tinh todn cét

e Trinh tu tinh toan

Buwéc 1: Kiém tra diéu kién dé ap dung phuong phap nay: 0.5 < C— <2v¢i C,,C,

C,
1an luot 1a canh cua tiét dién.

Cét thép duoc dat theo chu vi, phan bd déu hodc mat do cbt thép trén canh b ¢c6 thé

16m hon.
Bwéc 2: Tinh toan anh hudng ctia udn doc theo 2 phuong:

Chiéu dai tinh toan: |, =y 1,1, =l

x’oy

l, C,
Do 1éch tAm ngiu nhién: e, = max(=2- lo G, ;10mm);e,, = max(—2-,—*;10mm)
600" 30 600’ 30
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A AT M, . M,
Do léch tinh hoc: e, = €y =—>
N N

D9 léch tinh toan: ), =max(e,;e,,);e, = max(e, ;e )

I
Do manh theo 2 phuong: 4, = o A, = —
0.288C, 0.288C,

Theo TCVN 5574:2018 :

+ Néu A <14thi 7=1(bod qua anh hudng uén doc)

2
trong do N, = z 2D
N E

N

cr

+ Néu A>14 thi n=n= duoc quy dinh trong muc

8.1.2.4.2 TCVN 5574:2018.

Momen u6n tang 1én do udn doc : M, =Nn,e ;M =Nne,

ox?

Buée 3: Quy doi bai toan Iéch tAm xién thanh bai toan léch tim phang twong duong:

. M . .
Néu %>—ythi h=C,b=C;M,=M_;M,=M, e, =e, +0.2¢
C C X y X y!'~a ax ay

X y

. M . .
Néu%<—ythi h=C,,b=C;M,=M_;M,=M_,e, =e, +0.2e
C C y X y x1~a ay ax

X y

Buwéc 4:Tinh toan dién tich cbt thép

Gia thiét chiéu day 16p dém a, tinh h,=h—a;Z =h—2a.Chuan bi cic sd liéu
R,, R, R, & nhu dbi v6i truong hop nén léch tdm phang. Tién hanh tinh toan theo
truong hop dit cot thép ddi ximg.

Xéc dinh Xlzl
R,
+ Khi x <h, thi m, = —O'hﬂ

0

+ Khi x, > h,thi m;=0.4

=> Tinh momen tuong dwong (d6i nén léch tim xién ra nén léch tim phang)
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|v|=|v|l+m0|v|2%

h M
Do I¢ch tdm tinh toan: e =¢,.77 + 5 a;e, = max(e,;e );e = N
Kiém tra truong hop léch tim:

\ o TAAL A e Tk T € , LA (s A
Trwong hep 1: Nén 1éch tdm rat bé khi € = 2 <3 tinh toan gan nhu nén ding tam.
o

1
(05— ¢)(2+¢)

Hé s6 do léch tam: 4, =

Hé s6 udn doc phu thém khi xét nén ding tam: O, =@+

Khi A <1414y =1; khi 14 < 1 <104 thi A theo cong thic:
¢ =1.028-0,00002881 —0,0016 1

4t —7,R,bh

Dién tich toan bo cbt thép: A = P
R, —R,

S

. € A .
Truong hop 2: Khi & = h—o > 0.3dong thoi X, > £ .h, tinh toan theo trudng hop nén
0

1éch tam bé.

. A - . €
Xac dinh chiéu cao ving nén X =| &; + 1= = |hy voi g =2
1+50¢; h

Ne - R,bx(h, — =)

Dién tich toan bg cdt thép A, =———— 2 v6ik=04

. € A .
Trwong hep 3: Khi ¢ = h—o > 0.3dong thoi X, < &;.h,tinh toan theo truong hop nén
0

léch tam 16n.
Dién tich toan bo ct thép tinh nhu sau:

~ N(e+0.5x%
kR.Z,

M) ik - 0.4

A
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A

Khi tinh dugc cbt thép, tinh ham lugng cdt thép: u = h

Kiém tra diéu kién: g, S pu<p..

Trong d6 w,. liy theo d6 manh cho theo bang sau ( Theo TCVN 5574:2018)

A= lhi <5 >25
Hmin 0,1% 0,25%

Bang 5.1 Giad tri .,

Mooy KD1 can han ché viéc sir dung qua nhiéu thép nguoi ta lay Moo = 3%.Dé dam

bao sy lam viéc chung gitta thép va bé tong thudng lay Hex = 6%
5.6.2.3 Tinh toan cot dai
C6t dai trong cot duoc tinh twong ty nhu cbt dai trong dam. Theo hai phuong ta
chon tai vi tri cot ¢6 luc cét 16n nhét tinh ¢t dai cho cot khung truc 8

P _ 28

Puong kinh cbt dai: Pgai = =—="7va 5 mm. Ta chon @¢ = 8 mm 1a thoa

4 4

man.
Khoang cach c6t dai: a¢ < k.@amin va a0
Bmin; Dmax: duong kinh ¢t thép doc chiu luc cat bé nhat, 16n nhat
Khi R <400 MPa lay k = 15 va ap = 500mm
Khi Ry > 400 MPa lay k = 12 va ap = 400mm
Khi toan b tiét dién chiu nén ma g > 3% thik = 10 va ap = 300mm
Trong doan ndi chong cot thép doc thi ag < 10. Gimin

Theo TCXDVN 198:1997 - Thiét ké nha cao tang, tai cic vung toi han 1; cua cot
(cac vung c6 kha nang xuat hién khép déo nhat) (11 > chiéu cao tiét dién cot va > 1/6
chiéu cao théng thuy cia ting, dong thoi > 450mm) ké tir tiét dién & dau mut cot thi cot
dai duoc b tri day hon. Khoang cach cot dai trong ving nay khong 16n hon 6 1an dudng
kinh c6t thép doc va ciing khong 16n hon 100mm. Ta chon s = 100mm
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Bdng 5.2. Tinh todn cot thép doc khung truc 8

B tri
Vi , , Aq
No. | Frame | Story t: To hop T> T3 N M, M3 1, 7, Mpe M3, Ry R Rse A cot ( ) H
ri rov
thép | ©
(m) (mm) | (mm) | (kN) | (kNm) | (kNm) (kNm) | (kNm) | (MPa) | (MPa) | (MPa) | (cm?) (cm?) | (%)
20018
1 C8 Storyl 0 COMBI1 600 1400 | 7853.4 | 1760.6 | -16.8 | 1.00 | 1.03 | 1760.6 | 161.5 | 17.00 | 350.0 | 350.0 | 84.00 + 113.60 | 1.35%
20020
2 C18 Storyl 0 COMBI1 500 200 230.2 9.6 2.6 1.08 | 1.01 10.4 39 17.00 | 350.0 | 350.0 10.00 | 10018 | 25.40 | 2.54%
20018
3 C30 Storyl 0 COMBI1 600 1800 | 8974.1 | 1279.5 04 1.00 | 1.02 | 1279.5 | 183.8 | 17.00 | 350.0 | 350.0 | 108.00 + 113.60 | 1.05%
20020
22025
4 C45 Storyl | 2.85 | COMB8 | 600 1400 | 4723.6 | 3322.4 12.6 1.00 | 1.02 | 33224 96.0 17.00 | 350.0 | 350.0 | 89.91 + 108.02 | 1.29%
20028
5 C58 Storyl 0 COMBI1 500 200 -89.0 2.0 0.4 0.98 | 1.00 2.0 1.5 17.00 | 350.0 | 350.0 10.00 | 10018 | 25.40 | 2.54%
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e (Cac ki hi¢u trong bang tinh
+ CN : Cot tiét dién chit nhat
TR : C6t tict dién tron
CV : Thép bb tri déu trén chu vi
R2 : Thép tap trung theo phuong T2

+ 4+ o+ o+

R3 : Thép tap trung theo phuong T3

T,,T;: Lan luot 12 kich thude cot theo truc 2 va truc 3

_I_

+ H,,H;: Chiéu cao thuc té cua cot khi udn quanh truc 3, truc 2
+ N : Luc doc trong cot
+ M,,M;: M6 men udn quanh truc 2 va truc 3
+ 1n,,1m,: H¢ s6 udn doc khi udn quanh truc 2 va truc 3
+ M,,,M,,: M6 men sau khi xét dén uén doc
+ R,: Cuong do bé tong (da xét hé s6 diéu kién lam viéc)
+ A, : Dién tich cdt thép tinh toan
¢ Quydinh vé ap dung cac hé s6 diéu kién lam viéc caa bé tong
+ Heé sb diéu kién lam viéc khi d6 bé tong theo phuong dig, mdi 16p day trén 1.5m( y,, =0.85)

+ Heé sb quy d6i tir chidu cao thurc sang chiéu dai lam viéc (L, =k xH,k =0.80)
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5.6.3. Tinh toan vach khung truc 8
5.6.3.1 Ly thuyét tinh toan

C6t thép dit ¢ ving bién 2 dau vach chiu toan bd moment (thién vé an toan)
Ung luc kéo do cbt thép chiu

Ung luc nén do bétdéng va cdt thép chiu

L2

P l $M le
'»

Luc do quy lyc kéo va nén vao 2 vung bién

M
L—0.5B, —0.5B,

N
I:)I,r :K'Abi

Vung bién tinh toan nhu céu kién chiu nén, kéo ding tam, tinh ra dugc dién tich cdt
thép doc Asl,Asr. Ving giita tinh toan nhu cdu kién chiu nén dung tdm véi luc nén

bang N-P1-Pr, ra dién tich cbt thép doc Asc
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TINH TOAN KIEM TRA VACH PHANG

(Theo phuong phép gia thiét ving bién chiu moé men)

Tén vach

V1(T2)

1. Cac thong sb tinh toin

Kich thwde vach

L_ | |

- Chiéu rong B mm | 300 -
- Chiéu dai L mm | 2200 %!J'-"'
- Chiéu dai ving bién chiu nén Ln mm | 550 | i
- Chiéu dai viing bién chiu kéo Li mm | 550 B lpb Ry
- Chiéu cao vach H mm | 3500 | |
- D manh cing ving bién chiu nén | 28.3
- Hé sb udn doc cho vung bién chiu nén j 0.960 L ‘ | L
Vit liéu sir dung o . T
- CAp do6 bén bé tong B30 '
- Cuong do chiu nén cua bé tong Rp MPa | 17
- Nhom cbt thép CB400V
- Cudng d6 cua cbt thép Rs MPa | 360
Tinh toan Kiém tra c6t thép
Cét thép cho vung bién chiu nén
- Lyc nén 16n nhat Pn kN | 1511.2
- Dién tich cbt thép yéu cu Asg | cm? | 0.0 =(Pn/j-Ro*B*Ln)/Rs
- Chon thép d mm | 25.0
- Khoang cach S mm | 100.0
- Dién tich cdt thép bd tri As prov | CM? | 83.4 OK
Cét thép cho vung bién chiu kéo
- Lyc kéo 16n nhat P« kN |0.0
- Dién tich cbt thép yéu cau Asg | cm? | 0.0 = Px/ Rs
- Chon thép d mm | 25.0
- Khoang cach S mm | 100.0
- Dién tich cbt thép bb tri As prov | CM? | 83.4 OK
C6t thép cho ving trung gian
- Lyc nén 16n nhat Po kN | 2834.8
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- Dién tich cbt thép yéu cau Asrq | Ccm2 | 0.0 = (Po/ j -Ro* B* (L - Lo - L)) / Rs
- Chon thép d mm | 25.0

- Khoang cach S mm | 150.0

- Dién tich cbt thép b tri As prov | CM? | 72.0 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phwong phép gia thiét ving bién chiu mé men)

Tén vach V1(T3-T4)
1. Céc thong sb tinh toan
1

Kich thwoéc vach

L_ | T
- Chiéu rong B mm | 300 -— l l
- Chiéu dai L mm | 2200 N M
- Chiéu dai ving bién chiu nén Ln mm | 550 | |
- Chiéu dai ving bién chiu kéo Lk mm | 550 Pkl lpb | A
- Chiéu cao vach H mm | 3500 | |
- B§ manh cung vung bién chiu nén | 28.3
- Hé sb uén doc cho ving bién chiu nén j 0.960 L ‘ ‘ L
Vit liéu sir dung T A o
- Cép d6 bén bé tong B30
- Cuong do chiu nén cua bé tong Ro MPa | 17
- Nhom cbt thép CB400V
- Cudng d6 cua cbt thép Rs MPa | 360
Tinh toan Kiém tra c6t thép
Cot thép cho ving bién chiu nén
- Luc nén 16n nhét Pn kN | 1511.2
- Dién tich cbt thép yéu cau Asg | cm? | 0.0 = (Pa/j-Ro*B*Ln)/Rs
- Chon thép d mm | 20.0
- Khoang cach S mm | 100.0
- Dién tich cbt thép bb tri As prov | CmM? | 53.4 OK
Cot thép cho ving bién chiu kéo
- Lyc kéo 16n nhat Pk kN | 0.0
- Dién tich cdt thép yéu cau Asg | cm? | 0.0 =Px/Rs
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- Chon thép d mm | 20.0

- Khoang cach S mm | 100.0

- Dién tich cbt thép b tri As prov | Cm? | 53.4 OK

Cot thép cho vang trung gian

- Luc nén 16n nhat Po kN | 2834.8

- Dién tich cdt thép yéu cau Asq | cm? | 0.0 = (Po/ j -Ro* B* (L - Ln - L)) / Rs
- Chon thép d mm | 20.0

- Khoang cach S mm | 150.0

- Dién tich cbt thép b tri As prov | CM? | 46.1 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phwong phép gia thiét ving bién chiu mé men)

Tén vach

V1 (T5-T8)

1. Céc thong sb tinh toan

1

Kich thuéc vach {

ol I |
- Chiéu rong B mm | 300 -— l I
- Chiéu dai L mm | 2200 /%N\M
- Chiéu dai ving bién chiu nén Ln mm | 550 | |
- Chidu dai viing bién chiu kéo Ly mm | 550 pkl lPh | Pnl
- Chiéu cao véch H mm | 3500 | ) |
- B§ manh cung vung bién chiu nén | 28.3
- Hé sb uén doc cho ving bién chiu nén j 0.960 ‘
Vit li¢u sit dung e . -
- Cép d6 bén bé tong B30
- Cuong dg chiu nén cua bé tong Ro MPa | 17
- Nhom cbt thép CB400V
- Cudng d6 cua cbt thép Rs MPa | 360
Tinh toan kiém tra cbt thép
Cot thép cho ving bién chiu nén
- Luc nén 16n nhat Pn kN | 1192.0
- Dién tich cdt thép yéu cau Asq | cm? | 0.0 =(Pn/j-Ro*B*Ls)/Rs
- Chon thép d mm | 16.0
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- Khoang cach S mm | 100.0

- Dién tich cdt thép bb tri As prov | Cm? | 34.2 OK

Cot thép cho ving bién chiu kéo

- Luc kéo 16n nhat P« kN |0.0

- Dién tich cbt thép yéu cau Asrq | cm? | 0.0 = Px/ Rs
- Chon thép d mm | 16.0

- Khoang cach S mm | 100.0

- Dién tich cdt thép bb tri As prov | Cm? | 34.2 OK

Cot thép cho ving trung gian

- Luc nén 16n nhat Po kN | 22419

- Dién tich cbt thép yéu cau Asg | cm? | 0.0 = (Po/ j -Ro* B* (L - Ln - L)) / Rs
- Chon thép d mm | 16.0

- Khoang cach S mm | 100.0

- Dién tich cbt thép bd tri As prov | CmM? | 44.2 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phwong phép gia thiét ving bién chiu mé men)

Tén vach V1 (T9-T12)
1. Céc thong sb tinh toan
1
Kich thuéc vach {
ol I |
- Chiéu rong B mm | 300 -— l I
- Chiéu dai L mm | 2200 /¥J\M
- Chiéu dai ving bién chiu nén Ln mm | 550 | |
- Chiéu dai vung bién chiu kéo L« mm | 550 TE: lph | Pﬂl
- Chiéu cao véch H mm | 3500 | ) |
- B9 manh cung ving bién chiu nén I 28.3
- Hé sb uén doc cho ving bién chiu nén J 0.960 ‘
Vit liéu sir dung - ] -
- Cip d6 bén bé tong B30
- Cuong do chiu nén cua bé tong Ro MPa | 17
- Nhém cot thép CB400V
- Cudng d6 cua cbt thép Rs MPa | 360
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Tinh toan kiém tra c6t thép

Cot thép cho ving bién chiu nén

- Luc nén 16n nhat Pn kN | 1192.0

- Dién tich cbt thép yéu cau Asrq | cm? | 0.0 = (Pn/j-Ro*B*Ly)/Rs
- Chon thép d mm | 14.0

- Khoang cach S mm | 100.0

- Dién tich cdt thép bb tri As prov | CmM? | 26.2 OK

Cot thép cho ving bién chiu kéo

- Luc kéo 16n nhat P« kN | 0.0

- Dién tich cbt thép yéu cau Asrq | cm? | 0.0 = Px/ Rs

- Chon thép d mm | 14.0

- Khoang cach S mm | 100.0

- Dién tich cbt thép bb tri As prov | CmM?2 | 26.2 OK

Cot thép cho ving trung gian

- Luc nén 16n nhét = kKN | 2241.9

- Dién tich cdt thép yéu cau A | cm? | 0.0 = (Po/ j -Ro* B* (L - Ln - Li)) / Rs
- Chon thép d mm | 14.0

- Khoang cach S mm | 100.0

- Dién tich cbt thép bb tri As prov | €m?2 | 33.8 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phuong phép gia thiét ving bién chiu mé men)

Tén vach

V2(T2)

1. Céc thong sb tinh toan

Kich thuéc vach

- Chiéu rong B mm | 300

- Chiéu dai L mm | 2500
- Chiéu dai ving bién chju nén Ln mm | 625

- Chiéu dai vung bién chiu kéo Lk mm | 625

- Chiéu cao vich H mm | 3500
- B9 manh cung ving bién chiu nén I 28.3
- Hé sb uén doc cho ving bién chiu nén J 0.960
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Vit liéu sir dung

- Cép d6 bén bé tong

B30

- Cudng do chiu nén cua bé tong

Ro MPa | 17

- Nhom cbt thép

CB400V

- Cudng d6 cua cot thép

Rs MPa | 360

Tinh toan kiém tra c6t thép

C6t thép cho ving bién chiu nén

- Luc nén 16n nhat

Pn kN 22475

- Dién tich cbt thép yéu cau

:(Pn/j'Rb*B*Ln)/RS

- Chon thép d mm | 22.0

- Khoang cach S mm | 70.0

- Dién tich cbt thép bb tri As prov | cm? | 100.4 OK
Cét thép cho vang bién chiu kéo

- Luc kéo 16n nhét Px kN | 0.0

- Dién tich cbt thép yéu cau Asrq | cm? | 0.0 = Px/ Rs
- Chon thép d mm | 22.0

- Khoang cach S mm | 70.0

- Dién tich cbt thép bb tri As prov | cm? | 100.4 OK
C6t thép cho ving trung gian

- Luc nén 16n nhét Pp kN | 4252.1

- Dién tich cbt thép yéu cau

Asq | cm? | 0.0

= (Po/ j -Ro* B* (L - Ln- L)) / Rs

- Chon thép d mm | 22.0
- Khoang cach S mm | 110.0
- Dién tich cdt thép b tri As prov | M2 | 86.4 OK
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TINH TOAN KIEM TRA VACH PHANG

(Theo phuong phép gia thiét ving bién chiu moé men)

Tén vach

V2(T3-T4)

1. Cac thong sb tinh toin

Kich thwde vach

T

- Chiéu rong B mm | 300 L

- Chiéu dai L mm | 2500 /$N\M

- Chiéu dai ving bién chiu nén Ln mm | 625 i

- Chidu dai viing bién chiu kéo Ly mm | 625 Fe lpb R
- Chiéu cao vach H mm | 3500 | .

- D manh cing ving bién chiu nén | 28.3

- Hé sb udn doc cho vung bién chiu nén j 0.960 L

Vit liéu sir dung T . -
- CAp do6 bén bé tong B30 ' '
- Cuong do chiu nén cua bé tong Ry MPa | 17

- Nhom cbt thép CB400V

- Cudng d6 cua cbt thép Rs MPa | 360

Tinh toan Kiém tra c6t thép

Cét thép cho vung bién chiu nén

- Luc nén 16n nhét Pn kKN | 22475

- Dién tich cbt thép yéu cu Asg | cm? | 0.0 =(Pn/j-Ro*B*Ln)/Rs

- Chon thép d mm | 18.0

- Khoang cach S mm | 70.0

- Dién tich cdt thép bd tri As prov | CM? | 67.2 OK

Cét thép cho vung bién chiu kéo

- Lyc kéo 16n nhat P« kN |0.0

- Dién tich cbt thép yéu cau Asg | cm? | 0.0 = Px/ Rs

- Chon thép d mm | 18.0

- Khoang cach S mm | 70.0

- Dién tich cbt thép bb tri As prov | CM? | 67.2 OK

C6t thép cho ving trung gian

- Lyc nén 16n nhat Pb kKN | 42521
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- Dién tich cbt thép yéu cau Asrq | Ccm? | 0.0 = (Po/ j -Ro* B* (L - Ln- L)) / Rs
- Chon thép d mm | 18.0

- Khoang cach S mm | 110.0

- Dién tich cbt thép b tri As prov | CmM? | 57.8 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phwong phép gia thiét ving bién chiu mé men)

Tén vach V2(T5-T8)
1. Céc thong sb tinh toan
1

Kich thuéc vach {

ol [ |
- Chiéu rong B mm | 300 -— : I
- Chidu dai L mm | 2500 /¥4\M
- Chiéu dai ving bién chiu nén Ln mm | 625 | |
- Chiéu dai ving bién chiu kéo Lk mm | 625 Rtl le :_lpnl
- Chiéu cao vach H mm | 3500 | ) |
- B§ manh cung vung bién chiu nén | 28.3
- Hé sb uén doc cho ving bién chiu nén j 0.960 ‘
Vit liéu sir dung "i'_ \ "i'_
- Cép d6 bén bé tong B30
- Cuong do chiu nén cua bé tong Ro MPa | 17
- Nhom cbt thép CB400V
- Cudng d6 cua cbt thép Rs MPa | 360
Tinh toan Kiém tra c6t thép
Cot thép cho ving bién chiu nén
- Luc nén 16n nhét Pn kN | 2661.6
- Dién tich cbt thép yéu cau Asg | cm? | 0.0 = (Pa/j-Ro*B*Ln)/Rs
- Chon thép d mm | 16.0
- Khoang cach S mm | 120.0
- Dién tich cbt thép bb tri As prov | cm? | 31.0 OK
Cét thép cho ving bién chiu kéo
- Luc kéo 16n nhét Pk kN | -19.4
- Dién tich cdt thép yéu cau Asig | cm? |05 =Px/Rs
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- Chon thép d mm | 16.0

- Khoang cach S mm | 120.0

- Dién tich cbt thép b tri As prov | €m? | 31.0 OK

Cot thép cho vang trung gian

- Luc nén 16n nhat Po kN | 4849.8

- Dién tich cdt thép yéu cau Asq | cm? | 0.0 = (Po/ j -Ro* B* (L - Ln - L)) / Rs
- Chon thép d mm | 14.0

- Khoang cach S mm | 100.0

- Dién tich cbt thép b tri As prov | CM? | 38,5 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phwong phép gia thiét ving bién chiu mé men)

Tén vach V2(T9-T12)
1. Céc thong sb tinh toan
1

Kich thuéc vach (

w! [ |
- Chiéu rong B mm | 300 -— : I
- Chidu dai L | mm | 2500 /¥4\M
- Chiéu dai ving bién chiu nén Ln mm | 625 | |
- Chiéu dai ving bién chiu kéo Lk mm | 625 Rtl le :_lpnl
- Chiéu cao véch H mm | 3500 | . |
- B§ manh cung vung bién chiu nén | 28.3
- Hé sb uén doc cho ving bién chiu nén j 0.960 ‘
Vit liéu sir dung i_ \ ‘L
- Cép d6 bén bé tong B30
- Cuong dg chiu nén cua bé tong Ro MPa | 17
- Nhom cbt thép CB400V
- Cudng d6 cua cbt thép Rs MPa | 360
Tinh toan kiém tra cbt thép
Cot thép cho ving bién chiu nén
- Luc nén 16n nhat Pn kN | 2661.6
- Dién tich cdt thép yéu cau Asq | cm? | 0.0 =(Pn/j-Rp*B*Ly)/Rs
- Chon thép d mm | 16.0
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- Khoang cach S mm | 120.0

- Dién tich cdt thép bb tri As prov | cm? | 31.0 OK
Cot thép cho ving bién chiu kéo

- Luc kéo 16n nhét Pk kN | -19.4

- Dién tich cbt thép yéu cau Asrq | cm? |05 = Px/ Rs
- Chon thép d mm | 16.0

- Khoang cach S mm | 120.0

- Dién tich cdt thép bb tri As prov | cm? | 31.0 OK
Cot thép cho ving trung gian

- Luc nén 16n nhét Po kKN | 4849.8

- Dién tich cdt thép yéu cau Asq | cm? | 0.0 = (Po/ j -Ro* B* (L - Ln - L)) / Rs
- Chon thép d mm | 14.0

- Khoang cach S mm | 100.0

- Dién tich cbt thép bd tri As prov | cm? | 385 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phwong phép gia thiét ving bién chiu mé men)

Tén vach

V6(T2)

1. Céc thong sb tinh toan

Kich thwoéc vach {

m‘[_ | |
- Chiéu rong B mm | 300 -— : l
- Chiéu dai L mm | 2000 /$N\M
- Chiéu dai ving bién chiu nén Ln mm | 500

R P
- Chiéu dai vung bién chiu kéo Lk mm | 500 TE: l b | ni
- Chiéu cao vach H mm | 3500 | |
M
- B9 manh cung ving bién chiu nén I 28.3
- Hé sb uén doc cho ving bién chiu nén i 0.960 L ‘ L
Vit liéu sir dung T 1 T
- CAp do bén bé tong B30 ' '
- Cuong do chiu nén cua bé tong Ro MPa | 17
- Nhém cot thép CB400V
- Cudng d6 cua cbt thép Rs MPa | 360
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Tinh toan kiém tra c6t thép

Cot thép cho ving bién chiu nén

- Luc nén 16n nhat Pn kN | 1323.4

- Dién tich cbt thép yéu cau Asrq | cm? | 0.0 = (Pn/]-Ro*B*Ly)/Rs
- Chon thép d mm | 25.0

- Khoang cach S mm | 100.0

- Dién tich cdt thép bb tri As prov | CmM? | 78,5 OK

Cot thép cho vang bién chiu kéo

- Luc kéo 16n nhat P« kN | 0.0

- Dién tich cbt thép yéu cau Asrq | cm? | 0.0 = Px/ Rs

- Chon thép d mm | 25.0

- Khoang cach S mm | 100.0

- Dién tich cbt thép bb tri As prov | Cm?2 | 78.5 OK

Cot thép cho vang trung gian

- Luc nén 16n nhét Pp kKN | 2465.0

- Dién tich cbt thép yéu cau Asg | cm? | 0.0 = (Po/ j -Ro* B* (L - Ln - L)) / Rs
- Chon thép d mm | 20.0

- Khoang cach S mm | 150.0

- Dién tich cbt thép bb tri As prov | Cm?2 | 41.9 OK
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TINH TOAN KIEM TRA VACH PHANG

(Theo phuong phép gia thiét ving bién chiu moé men)

Tén vach

V6(T3-T4)

1. Cac thong sb tinh toin

—
Kich thwoéc vach
L‘[_ [ |

- Chidu rong B mm | 300 L : '

- Chiéu dai L mm | 2000 /%'"J\M

- Chiéu dai ving bién chiu nén Ln mm | 500 i |

- Chiéu dai viing bién chiu kéo Li mm | 500 Re lpb R
- Chiéu cao vach H mm | 3500 | y |

- D manh cing ving bién chiu nén | 28.3

- Hé sb udn doc cho vung bién chiu nén j 0.960 L ‘ L
Vit liéu sir dung T . T
- Cép d6 bén bé tong B30

- Cuong do chiu nén cua bé tong Rp MPa | 17

- Nhom cbt thép CB400V

- Cudng d6 cua cbt thép Rs MPa | 360

Tinh toan Kiém tra c6t thép

Cét thép cho vung bién chiu nén

- Luc nén 16n nhét Pn kN | 1323.4

- Dién tich cbt thép yéu cu Asg | cm? | 0.0 =(Pn/j-Ro*B*Ln)/Rs

- Chon thép d mm | 20.0

- Khoang cach S mm | 100.0

- Dién tich cdt thép bd tri As prov | cm? | 50.2 OK

Cét thép cho vung bién chiu kéo

- Lyc kéo 16n nhat P« kN |0.0

- Dién tich cbt thép yéu cau Asg | cm? | 0.0 = Px/ Rs

- Chon thép d mm | 20.0

- Khoang cach S mm | 100.0

- Dién tich cbt thép bb tri As prov | cm? | 50.2 OK

C6t thép cho ving trung gian

- Luc nén 16n nhét Pb kKN | 2465.0
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- Dién tich cbt thép yéu cau Asrq | Ccm? | 0.0 = (Po/ j -Ro* B* (L - Ln- L)) / Rs
- Chon thép d mm | 20.0

- Khoang cach S mm | 150.0

- Dién tich cbt thép b tri As prov | CM? | 41.9 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phwong phép gia thiét ving bién chiu mé men)

Tén vach V6(T5-T8)
1. Céc thong sb tinh toan
1
Kich thwoéc vach
LT [ |

- Chiéu rong B mm | 300 -— : l

- Chiéu dai L mm | 2000 /¥4\M

- Chiéu dai ving bién chiu nén Ln mm | 500 [ |

- Chiéu dai ving bién chiu kéo Lk mm | 500 Pil lpb | R
- Chiéu cao vach H mm | 3500 | N |

- B§ manh cung vung bién chiu nén | 28.3

- Hé sb uén doc cho ving bién chiu nén j 0.960 L ‘ L
Vit liéu sir dung T , o
- Cép d6 bén bé tong B30

- Cuong do chiu nén cua bé tong Ro MPa | 17

- Nhom cbt thép CB400V

- Cudng d6 cua cbt thép Rs MPa | 360

Tinh toan Kiém tra c6t thép

Cot thép cho ving bién chiu nén

- Luc nén 16n nhét Pn kN | 1044.1

- Dién tich cbt thép yéu cau Asg | cm? | 0.0 =(Pn/j-Ro*B* L) /Rs

- Chon thép d mm | 18.0

- Khoang cach S mm | 130.0

- Dién tich cbt thép bb tri As prov | Cm? | 31.3 OK

Cét thép cho ving bién chiu kéo

- Lyc kéo 16n nhat Pk kN | 0.0

- Dién tich cdt thép yéu cau Asg | cm? | 0.0 = Px/Rs
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- Chon thép d mm | 18.0

- Khoang cach S mm | 130.0

- Dién tich cbt thép b tri As prov | Cm? | 31.3 OK

Cot thép cho vang trung gian

- Luc nén 16n nhét Po kKN | 1949.5

- Dién tich cdt thép yéu cau Asq | cm? | 0.0 = (Po/ j -Ro* B* (L - Ln - Li)) / Rs
- Chon thép d mm | 14.0

- Khoang cach S mm | 120.0

- Dién tich cbt thép b tri As prov | CmM? | 25.6 OK

TINH TOAN KIEM TRA VACH PHANG

(Theo phwong phép gia thiét ving bién chiu mé men)

Tén vach

V6(T9-T12)

1. Céc thong sb tinh toan

1

Kich thuéc vach {

m‘[— [ |
- Chiéu rong B mm | 300 -— : l
- Chiéu dai L mm | 2000 /%M\M
- Chiéu dai ving bién chiu nén Ln mm | 500 [ |
- Chiéu dai ving bién chiu kéo L« mm | 500 I:'ltl lFb | R
- Chiéu cao véch H mm | 3500 | . |
- P manh cing ving bién chju nén I 28.3
- Hé sb uén doc cho ving bién chiu nén j 0.960 L ‘ L
Vit liéu sir dung T L T
- Cép d6 bén bé tong B30 ' '
- Cuong dg chiu nén cua bé tong Ro MPa | 17
- Nhom cbt thép CB400V
- Cudng d6 cua cbt thép Rs MPa | 360
Tinh toan kiém tra cbt thép
Cot thép cho ving bién chiu nén
- Luc nén 16n nhét Pn kN | 1044.1
- Dién tich cbt thép yéu cau Asrq | cm? | 0.0 =(Pn/j-Ro*B*Ls)/Rs
- Chon thép d mm | 18.0
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- Khoang cach S mm | 130.0

- Dién tich cdt thép bb tri As prov | cm? | 31.3 OK

Cot thép cho ving bién chiu kéo

- Luc kéo 16n nhét Px kN | 0.0

- Dién tich cbt thép yéu cau Asrq | cm? | 0.0 = Px/ Rs
- Chon thép d mm | 18.0

- Khoang cach S mm | 130.0

- Dién tich cdt thép bb tri As prov | cm? | 31.3 OK

Cot thép cho ving trung gian

- Luc nén 16n nhét = kKN | 19495

- Dién tich cdt thép yéu cau A | cm? | 0.0 = (Po/ j -Ro* B* (L - Ln - L)) / Rs
- Chon thép d mm | 14.0

- Khoang cach S mm | 120.0

- Dién tich cbt thép bd tri As prov | Cm?2 | 25.6 OK
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6.1. Piéu ki¢n dia chat cong trinh

Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

CHUONG 6:

6.1.1. Dia ting

THIET KE MONG KHUNG TRUC 8

Bang 6.1. Khao sdt dia tang dia chat

Chiduday | yw | Yo | W | Wmn | Wy C a E
Lép Loai dat N3
m g/lem? | glem® | % % % Kg/em? | Kg/em? | Kg/em?
1 Cat hat trung 7.5 1.89 | 2.65 | 23.8 - - 15 | 31°56' | 0.005 0.01 155.73
2 Sét déo 6.6 1.699 | 2.663 | 45.16 | 49.79 | 272 | 5 | 3°39' | 0.08 | 0.085 | 26.17
3 Sét 8.8 1.887 | 2.668 | 22.2 | 36.53 | 17.59 | 8 | 20°40' | 0.245 0.043 75.35
4 Sét pha 4.7 1.98 | 2.7 |21.73]30.13 | 16.62 | 20 | 14°51' | 0.233 | 0.015 | 180.5
Cat tho 1dn

5 v A 5 1.962 | 2.633 | 18.08 - - 50 | 37°30" - - 342.2

sOi cudi
6 Sét - 1.802 | 2.68 | 35.58 | 46.78 | 23.24 | 9 | 8°36' | 0.142 | 0.05 62.3

e Trong do:

+ yw(g/cm®): dung trong tu nhién 16p dat;

+ v (g/em?): trong luong riéng cua dat;

+ W (%): @6 am cua dat;

+ Wun(%): giéi han nhio cua dat;

+ Wa(%): giéi han déo cua dét.;

+ Nso: chi sd SPT; ¢ (d9): goc nd1 ma sat cua dat;

+ ¢ (kG/cm?): luc dinh két cua dat;

+ a(cm¥kG): hé s6 nén lun; E (kG/cm?): mddun bién dang.

6.1.1.1 Lép dat 1: Cat hat trung, c6 chiéu day 7.5 m
26.5
Ty trong: A=——=2.65
10
Heé sb rong ty nhién:
Ay,.(L1+0.01W% 2.65x10x (1+0.01x23.8
e, = A0 ) _1- ( ) _1-0.736
Y 18.9
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Vi e =0.736 > 0.7 — Dt ¢ trang thai x6p

0.0IxWxA 0.01x23.8x2.65
e 0.736

=0.857

Do bao hoa nude: G =

Vi G =0.857 > 0.8 — D4t bdo hoa nudc

_(A-1)y, _(265-1)x10

Dung trong ddy ndi: 7, = 1re 110736 =9.505 (kKN/m%)

Hé s6 nén ltin: 0.001< a=0.01<0.1 (cm?kG) — Pat c6 tinh nén 14n trung binh
6.1.1.2 Lép dat 2 : Sét déo, chiéu day 6.6m
bo sét:

_W-W, 4516-27.2

B = —
W, -W, 49.79-27.2

=0.795

Vi 0.75< B =0.795 <1 — Pit ¢ trang thai déo chay.

26.6
Tyt : A=——=2.66
y trong 10

H¢ s6 rong tu nhién

o _ Azp(L+0.01W%)

0

1 2.66x10x (1+0.01x45.2)
Vi 17

-1=1.272

0.0IxWxA 0.01x45.2x2.66

Do bio hoa nude: G = =0.945
e 1.272
Vi G = 0.945 > 0.8— Dit bdo hoa nudc
. A-1). 2.66-1)x10
Dung trong day nodi: y,, = (A=D7, = ( ) =7.306 (kN/m?)

l+e 1+1.272
Hé s6 nén lin: 0.001< a = 0.085 < 0.1 (cm?kG) — DAt c6 tinh nén 1an trung binh

6.1.1.3 Lép dit 3,4,5,6
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Bdng 6.2. Pdnh gid diéu kién cdc I6p ddt

Chiéu
Lép Tén day B A Eo G |y (KN/m®) |a(cm?Kg) | Nspr
(m)
Cat hat
1 7.5 - 12.6510.736 1 0.857 | 9.505 0.01 15
trung
2 | Sétdéo | 6.6 |0.795|2.66 | 1.2720.945| 7.306 0.085 5
3 Sét 8.8 10.24312.67[0.726 | 0.816 | 9.676 0.043 8

4 Sét pha 4.7 10378 2.7 | 0.66 | 0.888 | 10.241 0.015 20

Cat tho

5 lan 5.8 - 2.63 [0.585(0.814| 10.284 - 50
sO1 cudi

6 Sét - 0.524 [2.68 [ 1.019 [ 0.936 | 8.321 0.05 9

6.1.1.4 Két luin

Lop 1 1a cat hat trung & trang thai chat vira, bao hoa nudce, cé tinh Iun trung binh,
kha ning chiu tai twong ddi 16n, tuy nhién cong trinh cao ting c6 tai trong 16n nén 16p

dat nay khong thich hop 1am nén méng

L6p 2 1a sét & trang thai déo chay, bao hoa nude, c6 kha nang chiu tai yéu, tinh ning

xay dung yéu, c6 tinh lun trung binh. Do d6 khong thé lam nén mong cho cong trinh

Lé6p 3 1a sét ¢ trang thai nira ctng, bdo hoa nude, c¢6 kha ning chiu tai yéu, tinh ning

xay dung yéu, c6 tinh ltn trung binh. Do d6 khong thé 1am nén mong cho cong trinh

Lé6p 4 1a sét pha & trang thai déo, bdo hoa nudc, c¢6 kha ning chiu tai yéu, tinh ning

xay dung yéu, c6 tinh lin trung binh. Do d6 khong thé 1am nén mong cho cong trinh

Lop 5 1a cat hat tho 14n soi san & trang thai chat, bao hoa nudc, c6 kha nang chiu tai
16n, mit khac chiéu day 16p dat 16n, nam & do sau 16n, pht hop dé 1am nén mong cho
cong trinh cao tang

Lop 6 1a dat sét & trang thai déo mém, bdo hoa nude, c6 kha nang chiu tai yéu, tinh
nang xay dung yéu, cé tinh lun trung binh. Do d6 khong thich hop 1am nén mong cho
cong trinh
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6.1.2. Lwa chon miit cit dia chit dé tinh méng
Trén mat béng chi bd tri mot vai 16 khoan, chua mé ta duoc hét diéu kién dia chat &
duéi cong trinh. Tuy nhién mot cach gan ding c6 thé xem nén dat tai moi diém cua cong
trinh ¢6 chiéu day va cAu tao nhu mat cat dia chét dién hinh véi cac chi tiéu co 1 nhu
trén. Do do6 ta tinh mong trén co s¢ mat cit dja chat trén.
6.1.3. Piéu kié¢n thiiy vin
Nudc ngam & khu vuc qua khao sat dao dong tuy theo mua. Muc nude tinh ma ta
khao sat dugc nam & d6 sau 4.2m (cote -5.55m) so v61 mat dét ty nhién. Néu thi cong
mong sau, nudc ngam it anh huong dén cong trinh
6.1.4. Lua chon gidi phap méng
Nhu d3 phan tich ¢ trén, 16p dat 1,2 ¢6 chiéu day 16n, nhung kha ning chiu tai va
tinh chit co 1y khong tét, twong tu dbi voi 16p dat 3.4 ciing 13 16p dat yéu, co chiéu day
nho. Ta nhén thiy chi c6 16p dat 5 (cat tho 13n soi san) 13 10p dat nam & dudi sau, c6
chiéu day 16n, c6 kha nang chiu tai 16n phi hgp véi cac cong trinh cao ting
Theo céac diéu kién dia chat & trén va kha nang thi cong hién nay ta co thé sir dung
phuong an méng coc nhdi hodc mong coc ép

o Cocep:

Néu ding méng coc ép (ép trude) co thé cho coc dit vao 16p dat 6, viée ha coc s&

gip kho khin khi can phai xuyén cac 16p 3,4 ¢6 chiéu sau 16n, c6 thé phai khoan din

+ Uu diém: gia thanh ré, thich hop véi diéu kién xay chen, khong gdy chan dong
dén cac cong trinh xung quanh. D& kiém tra, chat lugng cua ting doan coc dugc
thir dudi luc ép.

+ Nhuoc diém: kich thuéc va strc chiu tai cta coc bi han ché do tiét dién coc, chiéu
dai coc khong c6 kha nang mo rong va phat trién do thiét bi thi cong coc bi han
ché hon so véi cac cong nghé khac, thoi gian thi cong kéo dai, hay gip d6 chdi
gia khi dong. Véi quy mo cua cong trinh s€ gap khong it kho khan.

e Coc khoan nhdi :

Néu dung méng coc khoan nhdi, co6 thé dit coc 1én 16p cat tho 1an cui s6i, hodc dat

vao 16p cat hat trung tuy thudc vao diéu kién can bang stc chiu tai cua coc tinh theo

cuong do vat li€u coc va tinh theo cuong do dat nén.
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Coc nhdi ¢6 cac wu, nhuoce diém sau:
e Uudiém:

+ C6 thé dat dén chiéu sau hang trim mét (khong han ché nhu coc ép), do d6 phat
huy duogc triét dé duong kinh coc va chiéu dai coc.

+ C6 kha nang tiép thu tai trong 16n. C6 kha ning xuyén qua cac 16p dat cimg.

+ DPuong kinh coc 16n lam tdng d§ cirng ngang cuia cong trinh.

+ Coc nhdi khic phuc dugc cac nhugc diém nhu tiéng dn, chan dong anh huong
dén cong trinh xung quanh; chiu duoc tai trong 16n it 1am rung dong nén dat, mit
khac cong trinh c6 chiéu cao kha 16n (39.9m) nén né ciing gitip cho cong trinh
giit 6n dinh rat tot.

e Nhugc diém

+ Gia thanh méng coc khoan nhdi tuong ddi cao

+ Cong nghé thi cong coc doi hoi k¥ thuat cao, cac chuyén gia cd kinh nghiém

+ Bién phap kiém tra chat lugng bétong coc thudng phirc tap, ton kém. Khi xuyén
qua cac ving c6 hang hdc Kas-to hodc d4 né phai dung 6ng chdng dé lai sau khi
d6 bétong do d6 gia thanh s& dat

+ Ma sat bén than coc ¢6 phan giam di dang ké so véi coc déng va coc ép do cong
nghé khoan tao 16

+ Chat luong coc chiu anh hudng nhiéu cua qua trinh thi cdng coc

+ Khi thi cong cong trinh kém sach s€ kho rao

= Két luan : Lya chon giai phap coc ép trudc hay coc khoan nhdi cho cong trinh

can dua trén viéce so sanh cac chi tiéu kinh té, k¥ thuat thuc té cua cac phuong an. Can
clr tai trong cong trinh truyén xudng moéng, dic diém dia chat thuy vin va cin cr viéc
phan tich wu nhugc diém cua cac phuong 4n méng nhu trén ta quyét dinh st dung
phuong 4n moéng coc khoan nhoi thiét ké cho cong trinh.
6.2. Thiét ké mong coc khoan nhdi

6.2.1. Cac gia thiét tinh toan

— Tai trong ngang hoan toan do céac 16p dat tir day dai tro 1én tiép nhan.

— Strc chiu tai ciia coc trong mong dugce xac dinh nhu ddi voi coc don dung riéng ¢,

khong ké dén anh hudng ctia nhém coc.
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— Tai trong cua cong trinh qua dai coc chi truyén 1én céc coc chir khong truc tiép
truyén 1én phan dt nim giita cic coc tai mat tiép giap véi dai coc.

— Khi kiém tra cuong do cua nén dét va khi xac dinh d6 lan caa mong coc thi nguoi
ta coi moéng coc nhu mot mong khdi qui wdc bao gdm coc, dai coc, va phan dat
gifra cac coc.

— Vi viéc tinh toan méng khdi qui wdc gidng nhu tinh toan mong néng trén nén thién
nhién (bé qua ma sat & mit bén moéng) cho nén tri s6 momen cua tai trong ngoai
tai ddy mong khéi qui ude duge 1y giam di mot cach gan diing bang tri sé moment
cua tai trong ngoai so vdi cao trinh day dai.

— Pai coc va coc xem nhu tuyét dbi cung.

— Giang moéng lam viéc nhu dam trén nén dan hoi, giang truyén mot phan tai trong
dung xudng dat va mot phan truyén vao dai. Tuy nhién, lyc truyén nay kha nho.
Ngoai ra, theo so d tinh khung ta coi cot va mong ngam cimg nén mot cach gan
dung ta bo qua su 1am viéc ciia giang va trong luong ban than cia giang mong.

6.2.2. Thiét ké méng M1

Tai trong tac dung xudng moéng duoc 1y tai cic vi tri chan cot. Do khi tinh toan

khung diing tai trong tinh todn nén noi luc trong khung 14 ndi lyc tinh toan. Dé don gian,

e A : : . . NL"
gia tri noi luc tiéu chuan co6 thé dugc suy ra tir ndi luc tinh toan nhu sau: NL® = E
Vi 1.15: hé sb vuot tai trung binh
Céc t6 hop noi luc nguy hiém cho moéng duoc thé hién qua bang sau
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Bang 6.3. Té hop néi lie tinh todn tdc dung 1én méng M1

T hop noi lyc tinh toan
, = |Mx|max |My|max |N|max
Mong M1 Noi luc
Mtuy’ Ntu Mtux, Ntu Mtux’ Mtuy
Qtux, Qtuy Qtux, Qtuy Qtux, Qtuy
My (kN.m) -132.86 -83.289 -104.143
My(kN.m) -0.014 -28.697 -0.014
Cot Truc 8
N(kN) 7757.215 6750.209 7767.548
Qx(kN) -0.005 -11.923 -0.005
Qy(kN) 120.432 88.423 110.552
Bang 6.4. Té hop tdi trong tiéu chudn méng M1
T6 hop ndi luc tinh toan
’ B |MX|maX |My|max |N|max
Mong M1 Noi luc
Mtuy’ Ntu Mtux, Ntu MtuX) 1\/Ituy
Qtux, Qtuy Qtux, Qtuy Qtux, Qtuy
Mx(kN.m) -115.533 -72.426 -90.559
My(kN.m) -0.012 -24.955 -0.012
Cot Truc 8 N(kN) 6745.405 5869.747 6754.390
Qx(kN) -0.004 -10.368 -0.004
Qy(kN) 104.723 76.890 96.132

Ta chon cap ndi luccéo N, ., M, ,Q, dudicot truc B dé tinh toan, sau d6 kieém tra

v6i cac cdp noi luc con lai.
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Tai trong tinh toan: N§ =7767.548 (kN); Mg, =-104.143 (kN.m); ng =-0.014
(kN.m); Qf, =-0.005 (kN); ng =110.552 (kN)

Tai trong tiéu chuan: N§° =6754.390 (kN); Mg, =-90.559 (kN.m); Mg, =—0.012

. =—0.004 (kN); Qécy =96.132 (kN)
6.2.2.1 Chon dwong kinh coc va chiéu siu chén dai

a. Chon dwong kinh coc

— Chon coc tiét dién tron, duong kinh D =1 (m)

- Bdi véi coc bé tong cot thép db tai chd chiu nén doc truc, ham luong cdt thép trong
coc nén chon trong khoang = (0.4+0.65)%

— Chon 28020

b. Chon chiéu siu chén dai

D0 sdu chon cua day dai: hd > 2D + 10 = 150 mm

Chon so bd chiéu cao dai méng 1a hg = 2m. Cong trinh ¢6 1 tang ham, cao trinh san
tang ham 1a -3.050m, mdt trén ctia dai coc trung v41 mat san cua tang ham (chua hoan
thién), tir do ta co cao trinh day dai la: —(3.05+2+0.1) =-5.15 (m)

. Xdc dinh chiéu dai coc

Can ctr vao hinh tru dia chat va danh gia diéu kién cua dit nén & budc trén, lya chon
16p dat 5 dé dat miii coc va chon vao 16p dat 5 1a 4 m.

— Cao trinh miii coc: -42.05m.

— D06 sdu mii coc: 39.95m so vo1 mat san téng ham

— Chiéu dai tinh toan cua coc: L, =6.8-1.65—2+6+7+5.7+15.05=236.9 (m)

—> Chiéu dai thuc té phai thi cong coc la:

L =L+L+L,+1,=06+015+36.9+0.3=37.95 (m)

Trong do6:

+ 1,: 14 chiéu dai doan bé tong x6p dau coc dap bo, 1ay I, = 0.6 (m);

+ |,: Chiéu dai doan coc chon trong dai, 1ay I, = 0.15 (m);

+ | _.: Chiéu dai doan mili coc, lay bang 0.5 duong kinh coc, |_. = 0.3(m)

mui
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6.2.2.2 Sire chiju tii cia coc
a. Swre chiu tdi cua coc theo vt liéu
Stre chiu tai ctia coc theo vat liéu dugc xac dinh theo cong thuc:
R oy =P(ARTAR,)
Trong do6 :

2 2
A =24 :$2804.27(mm2)

Hé s6 udn doc cuia coc dugce tinh nhu sau: ¢=1,028-0,000028812-0,0016X

Theo TCVN 10304:2014 thi khi tinh todn theo cudong do vat li€u. cho phép xem coi

nhu mot thanh ngam cung trong dat tai tiét dién nam cach day dai mot khoang 1 duoc

xac dinh nhu sau

Khi coc chiu tai trong cong trinh: 1,=v,l,=0,5.37,95=18,975(m)

xz'BO _ % ~18.975 véi D Ia canh ciia coc D = Im

—> 9=1,028-0,0000288%°-0,0016)=0,975
R. .y =0,975.(8,04.3500+2830.170)/100=3321.91kN

b. Sirc chiu tdi ciia coc theo chi tiéu co ly ciia dat nén

Stre chiu tai trong nén cuc han dugc xac dinh béng cong thirc:

Rc,u = 7/c'(7/cq'qb'Al +U-Z7/cf k)
Trong do
+ 7, =1:1a hé s6 diéu kién lam viéc ctia coc
+ 7, =0.9: La hé s0 diéu kién lam viéc cua dat dudi mili coc véi truong hop bé
tong do dudi nudc
+ A, =0.283 (m?): la dién tich tiét dién ngang miii coc
+ u=1.885 (m): la chu vi tiét dién ngang than coc
+ @,:1a cuong do strc khang miii cua dat dudi mili coc, 14y theo “diéu 7.2.3.2 TCVN

10304 — 2014 2217 : g, =0.75xa, x (o x 7, xd +a, x a; x 7, xh)
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+ Vi gbc ma sat trong & 16p dat 5 1a: ¢, =37°30", tra bang 6 TCVN 10304 — 2014,
ta duoc o, =119.7; «,=2014; ,=0.855 véi h/d=25.85/0.6=43.1>25;
a,=0.222 v6i D=1 (m)

+ 7, = Vys =10.284 (kN/m’): 1a dung trong tinh toan ctia nén dat dudi miii coc (co
xét dén day noi).

+ 7,: 14 dung trong tinh toan trung binh ciia cac 16p dat & trén miii coc (c6 xét dén
day nbi).

Ysh 189x255+95x2.6+7.31x6+9.67x7+10.24x5.7+10.3x4
TS 255+2.6+6+7+57+4

=10.3(kN / m?)

+ d =1 (m): 1a duong kinh coc
+ h=37.95 (m): la chiéu sau ha coc, ké tir mat dat ty nhién hodc mat dat thiét ké (
khi c6 thiét ké dao dat) t6i mili coc.
> 0, =0.75%x0.222x (119.7 x10.284 x1+ 201.4 x 0.855x10.3 x 37.95) = 8347.36
(kN/m?)

Ma sat ctia dat v6i bé mat xung quanh coc xac dinh bang cach chia 16p dat thanh

cac 16p phan t6 c6 chiéu day <2m.

Ta c6 so do tinh toan nhu sau:
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SL

BE TONG DO CAT LAN GACH VUN, DA DAM

CAT HAT TRUNG

SETDEO

SET

SET PHA

CAT THO LAN SOI CUOI

SET

-0.050
VIA HE +-

-3.050
TANG HAMy,

_-5.150
DAY DAI COC

-43.050

Hinh anh 6.1. So do xdc dinh thanh phan ma sdt quanh thin coc

Tir so do tinh trén, két hop tra “bang 3, bang 5 TCVN 10304 — 2014 22 ta duogc

bang sau:
Bang 6.5. Thanh phan ma sdt quanh théan coc
. | Chiéu day
. B(Do
Lopdit| D% Zm) | e | RN | TN Tm)
chat 1 (m)

Chat vira 2 3 0.9 48 86.41

1
Chat vira 1.15 4.575 0.9 55.23 69.58

2 0.8 2 6.15 0.8 8 12.8
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0.8 2 8.15 0.8 8 12.8
0.8 2 10.15 0.8 8 12.8
0.24 2 12.15 0.8 59.38 95.08
0.24 2 14.15 0.8 51.86 98.97
: 0.24 2 16.15 0.8 64.42 103.07
0.24 2 17.65 0.8 66.21 52.96
0.38 2 19.15 0.8 40.65 65.04
4 0.38 2 21.15 0.8 41.84 66.94
0.38 1.7 23 0.8 42.97 58.43
Chat 2 24.85 0.9 86.22 155.21
: Chat 2 26.85 0.9 88.25 155.86
Tong 1049.15

Tur do, suc chiu tai trong nén cuc han:
R., =1x(0.9x8347.36x0.283 +1.885x1049.15) = 4103.72 (kN)
C. Sirc chiu tdi thiét ké ciia coc

Gi4 tri tiéu chuan sirc chiu tai ctia coc: R., =min(R, ) =4103.72 (kN)

R
Gia tri tinh toan strc chiu tai cua coc: R, = ek — 4103.72 =6344.98 (kN)
T % 1.75
Gia tri stc chiu tai cho phép cua coc:
R =20 R —115 634408 6344.98 (kN)
v, 115

Gia tri suc chiu tai theo vat ligu: R, =7321.9 (kN)

Stre chiu tai thiét ké cua coc: R, =min(R,,R,) = 6344.98 (kN)
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e Trong do:

+ 7k: méng c6 1 dén 5 coc — 7. =1.75

+ 7,:1a hé s6 diéu kién 1am viéc ké dén su tang muc do déng nhét cta nén dat khi
st dung mong coc, ddi vai mong nhiéu coc — 7, =1.15

+ 7,:hé s tin cdy vé tim quan trong ctia cong trinh — 7, =115 dbi voi cong trinh
quan trong cap II

6.2.2.3 Xac dinh kich thwéc dai, s6 lwong coc va bd tri coc
a. Xdc dinh dié¢n tich day dai
Ap luc tinh toan do phan luc dau coc tac dung 1én day dai:

oo P _ 234498
(3d)?  (3x0.6)°

= 723.76(kN / m?)

Dién tich yéu cau cua dai:

Ny 7767.548

_ - =11.41(m?)
P'—ny,.h 723.76-1.1x25x2

A =
e Trong do:

+ N!:tong tai tong tinh toan xac dinh dén dinh dai (kN)

+ h: chiéu sau dat ddy dai (m)

+ Yy tri trung binh cua trong luong riéng dai coc va dat trén dai,

+ n: hé sb vuot tai, n= 1.1

b. Xdc dinh sé lwong coc

Kich thudc day dai phy thudc vao s coc bo tri theo diing quy dinh va tai trong cong
trinh, so b kich thudc day dai: AxBxh; =5x2.3x2 (m)

Trong lugng ban than cua dai
Gy =NxYgrer X AxBxh, =1.1x25x5x2.3x2=635.8 (kN)
Téng luc doc tinh toan tai day dai

>N, =N +G, =7767.548 + 635.8 = 8403.348 (kN)
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2N

— S luong coc can thiét: n, = p. =1.
ctk

5, 2403.348 ) o,
6344.98

— Chon n, =2 coc.

Trong d6: g =(1+1.5): la h¢ s6 kinh nghiém ké dén anh hudng ctia momen, tai
trong ngang va sd luong coc trong dai — 1y =115

C. Chon tiét dién dai va bé tri coc

So bo bé rong day dai: b=x+2 x ¢ =190 + 2 x 75 = 340 cm.

Vi x: 1a khoang cach céc tim coc: 3D =3x100 =300 cm

Véi c: 1a khoang cach tir tim coc dén mép dai: ¢ >0.7D = 0.7x 100 = 70 cm

— Chon ¢ = 100cm.

Dién tich yéu cau cta dai Aq= 9.5 m? va s6 coc bd tri 13 2

Nén kich thudc dai : a x b=2x5=10 m?> 9.5 m?

g
"l—§:: ‘— ! )
, ! S
150 | 1000 | 3000 | 1000 | ][50
| 590 |

Hinh anh 6.2.80 d6 bo tri coc méng M1
6.2.2.4 Kiém tra diéu kién ap lwc xudng dinh coc
P =R™ +G, <R 4
P™ >0

bicu kién kiém tra:

Trong do: P™; ™" lan luot 14 14 ap lyc 16n nhat va nhé nhat tac dung xudng coc
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Ap luc tac dung xudng dau coc duge xac dinh bang cong thic

Ptt — ZNI'[ + M)t(t'xi + M;[/t'yi

I nc - zxiz - zyi2

e Trong do
+ ne=2 1a s6 luong coc trong méng
+ xi,yi (m): khoang cach tir truc coc thir i dén cac truc di qua trong tdm dién tich tiét

dién céac coc tai mdt phang day dai (xem so do bo tri coc).

xi=yi=0.95m=> Y x*= > y?=3.61 m’
Momen tinh toan tai day dai quanh tryc x-x
My =M, +Q; xh, =|-104.1+110.55x 2| =325.2 (kN.m)
Momen tinh toan tai day dai quanh tryc y-y
M} =M +Q;, xh, =|-0.014+-0.005x 2| =0.024 (kN.m)
Téng tai trong thang dimg tinh toan tai day dai
D> N, =Ng +G, =7767.548+635.8 = 8403.348 (kN)

Thay s6 vao ta c6

Cocl: Pt = 8403.348 N 325.2x0.95 N 0.024 x0.95 — 2110.42(kN)
4 3.61 3.61

8403.348 N 325.2x0.95 0.024x0.95

Coc2: P'=
4 3.61 3.61

= 2110.41(kN)

— Trong lugng ban than coc:
G, =NXYgrer XA x L, =1.1x25%x0.283x25.85=201.17 (kN)

Kiém tra diéu kién

+ P™ =2110.42+201.17 =2311.59 < R,, =2344.98 (kN) — Coc du kha nang
chiu tai

+ P™ =2015.25>0 — Coc khong chju nh6

= Vay s6 luong coc va khoang cach coc da bd tri 1a hop 1y

e Kiém tra v6i 2 cip ndi luc Mxmax V4 Mymax, két qua duoc thé hién & bang sau:
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Bang 6.6. Keét qua kiém tra sirc chiu tai cua coc doi cap noi luc con lai

T4 N ME | M PY, PL | PL.+P,
Cot
hop
(kN) | (kN.m) | (kN.m) | (kN) (kN) (kN)
Truc | Mmax | 7757.2 | -1329 | -0.014 | 2127.72 | 2068.78 | 2328.89
8 Mymax | 6750.2 | -83.29 | -28.7 | 1875.97 | 1817.03 | 2077.14

Ca3td hop tai trong cua cot déu thoa man diéu kién (*). Vi tai trong tac dung lén
coc nho hon strc chiu tai tinh toan ciia coc nén thiét ké coc nhu trén 1a hop 1y. Pong thoi,

khong xay ra truong hop coc bi nhd vi Pmin > 0.
6.2.2.5 Kiém tra cwong do nén dat dwéi mit phang miii coc

bé kiém tra cuong dd nén dat tai mdt phang miii coc ta coi coc, dai coc va phan dat
gifra cac coc 1a mot mong khoi quy ude. Mong khoi nay co chiéu sdu day mong tir mat

dat dén mit phang di qua miii coc.

o <1.2xR"

biéu kién kiém tra: jfx .
oy <R

a. Xdc dinh kich thwéc ciia méng khéi quy woc

— Goc ma sat trong trung binh cua cac 16p dat ma coc di qua

e 2.0k 31956'%3.15+3°39'x 6+ 20°40'x 7 +14°51'x 5.7 + 38°57'x 4
i Y, 3.15+6+7+5.7+4

=20°

— Xéc dinh goc mo so véi truc thang ding ké tir mép ngoai ciia hang coc ngoai cung

_ ¥ 20°
4 4

a =h°

— Céc canh cta day moéng khoi quy ude
A=A +2x L xtga =2.5+2x37.95xtg(5°) = 7.05 (m)
B, =B, +2x L, xtga =2.5+2x37.95xtg(5°) = 7.05 (m)
— Fqu=7.05x7.05 =49.7 (m?)

Chiéu cao cta khbi quy udc: hge = 37.95 (m)
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b. Xdc dinh tii trong thdang dirng tai ddy méng khoi quy woc

Tai trong nay bao gom: dai coc, coc va cac 16p dat nam trong pham vi méng khoi

quy uoc dugc tinh toan nhu sau

Trong luong dai coc
G, =NXYgrer X AxBxh, =1.1x25x3.4x3.4x 2 =635.8(kN)

Trong luong mdi coc

G, =NX Ygrer X A x L, =1.1x25x0.283x 25.85 = 201.17(kN)

Trong luong 16p trong méng khdi quy wdc dat 1 (tr myue nude ngdm dén mat dat ty

nhién)

G, =(7.05x7.05x4.2-3.4x3.4x2)x18.9 = 3508.42(kN)

Trong lugng dat trong méng khdi quy wéc 16p 1 tir muc nude ngam dén hét 16p 1
Gi = (Fqu—4.Fo).h. yan1 = (49.7 — 4x 7 0.3%)x2.6x9.5 = 1199.65 (kN).

Trong lugng dét trong mong khdi qui wdc 16p thir 2

G2 = (Fqu— 4.Fc).h2. yan2 = (49.7 — 4x 7 0.3%)x6x7.3 = 2127.32 (kN).

Trong luong dét trong mong khéi qui ude 16p thir 3

G3 = (Fqu—4.Fc).h3.yan3 = (49.7 — 4x 7 0.3%)x7x9.6 = 3263.84 (kN).

Trong luong dét trong mong khéi qui ude 16p thir 4

G4 = (Fqu — 4.Fc).hd yana = (49.7 — 4x 1 0.3%)x5.7x10.24 = 2834.88 (kN).
Trong lugng dat trong moéng khdi qui ude 16p thi 5

Gs = (Fqu — 4.Fc).h5.yans =(49.7 — 4x 70.3%)x4.5x10.2 = 2229.31 (kN).

Trong lugng cac 16p dat: G, =G, +G, +G, + G, + G, + G, =15163.42 (kN)

Trong luong ctia méng khéi quy wéc

N =G, +4G, +G,, =635.8+4x201.17 +15163.42 =16611.7(kN)

. Xdc dinh dp lwc tiéu chudn tai ddy moéng khoi quy wéc

max min
tc __ Gd +O_d

o
th
2
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e Trong do:
max min

+ 0, ,0, :Ung suat16n nhit va nho nhit tai day mong khéi quy wdc:

tc
v o N2 (100,08 )
A3IU'BqU Bqu A}u

Luc doc tiéu chuan xac dinh dén day khbi moéng quy uéce:
N;fj =N + N =6436.07 +16611.7 = 23047.77 (kN)

Moment tiéu chun tai ddy méng khéi quy ude:

ME, =M +QC.H,, =-127.25-102.6x 37.95 = ~2984.66 (kN.m)

Xqu

M, =ME +QE.H,, =—0.41-0.2x37.95=-598 (kN.m)

yqu

D¢ 1éch tam

M tc _
+ Theo truc x: e, = >+ = >-98 =0.00026(m)
> N®  23047.77

My —2984.66
D N®  23047.77

+ Theo trycy: e, = =-0.129(m)

Twr cong thirc (*) ta cod

_23047.77 (1_ 6x(-0.129)  6x(-0.00026)

G = =514.7(kN / m?)
7.05%7.05 7.05 7.05

o 28047.77 1+6x(—0.129)+6><(—0.00026)
mn - 7.05%7.05 7.05 7.05

j:412.7(kN /m?)

Ap luc tiéu chudn trung binh & day khéi quy ude

o — Omax +0,,  014.7+412.7

5 = 463.7(kN / m?)

d. Cwong dp ciia dit nén tai ddy méng khéi quy wéc

Cuodng d06 cta dat nén tai ddy mong khdi quy ude duge xac dinh bang cong thic:

R® — %.(ABQU.;/+ B.H,.+ D)

e Trong do:
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+ m,: 1a hé s6 lam viéc ciia dat nén, dat tai day mong khdi quy wéc 1a cat hat tho
— m, =1.4 Tra “bang 15 TCVN 9362 — 2012 20

+ m,: 1a hé s tuong tc giita nén va cong trinh, véi nha cao tang c6 L/H <15
— m, =1 Tra “bang 15 TCVN 9362 — 2012 1201

+ K, :lahé s6 tin cay dbi véi cac chi tiéu co 1y, voi chi tiéu co 1y duoc xac dinh
bang thi nghiém tryuc tiép — k=1

+ A, B, D:lacachésd phu thudc vao goc ma sat trong cua dat tai day mong khoi
quy udc, véi ¢, =37°30"'— Tra “bang 14 TCVN 9362 — 2012 21 ta duoc:
A=226: B=10.08; D=11.23

+ C: luc dinh két don vi cuia dat tai day mong — ¢ =0

+ ¥ =745 =10.284 (kN/m?): 1a dung trong cua dat ngay tai ddy mong.

+ 7 =10.3 (kN/m?): 14 dung trong trung binh cta dét tir ddy mong trd 1én.

D 18.9x255+9.5%2.647.31x6+9.67x7+10.24x5.7+10.3x 4

"7 S 255+26+6+7157+4

_14x1

— R =% (2.26x7.05x10.284 +10.08x 27.85x10.3+11.23x0) = 4277 49(kN / m?)

e. Kiém tra diéu kién

o =514.7<1.2xR® =5132.99(kN / m?)

Piéu kién kiém tra: — (Thoa)
oy =463.7 < R* =4277.49(kN / m?)

= Cuong do nén dit dudi day mong khdi quy ude du stc chiu tai

Bdng 6.7. Két qua kiém tra cho cdc trwong hop cdp ndi luc con lai

ZN'[C

tc
MX

tc
My

max

min

tb

M

-

23047.77

2984.66

-5.98

0.00026

0.129

514.7

412.7

463.7
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IMye| |22092.77 | -516.56 -0.024 462.28 | 426.72 | 444.51
527.42 0.023

— Cac truong hop con lai déu thoa man diéu kién nén dat tai mat phéng miii coc.
6.2.2.6 Kiém tra d¢ lin cia méng

Tinh toan d6 1un ciia méng coc khoan nhdi duoc tién hanh thong qua viée tinh toan
d6 lun cua moéng khéi quy uée theo phuwong phap cong lin timg 16p cho dén vi tri ma

tai d6 thoa min diéu kién o, <0.2x o
Piéu ki¢n kiém tra: S <[ S, |
Trong do: [Sgh] =8 (cm) voi cong trinh khung BTCT ¢6 tuwong xay chen (tra “bang

16 TCVN 9362 — 2012 201)

Ta tién hanh chia nén dat dudi day méng khdi quy udc thanh cac 16p dat phan t6 co
chiéu day: h =(0.2+0.4)x B, =(0.2+0.4)x 7.05 = (1.41+2.82) m — Chon 2 (m)

O d6 sau day mong khoi quy uée : z = 27.85 (m):
O yrgs =18.9%x2.55+9.5x2.6+7.31x6+9.68x 7 +10.24 x5.7 +10.3x 4 = 284.08(kN / m?)
Ap luc gay ltn do tai trong ngoai gay ra

Oy =0y — Oty =463.7—284.08=179.62 (kN/m?)

~ 12 A X A ) A 5 Ao A b
V& bi€u do ung suat do trong luong ban than cua dat gy ra: O, Zit = Z)/i h

V& biéu d6 ting suat phy thém do tai trong gay lun gay ra: o, = K, Oy

qu qu

Trong do: K, e [ﬁ =1, ;—ZJ 1a hé sb phu thudc, tra “Bang I1.2 gido trinh Co Hoc

Dat — ThS. Lé Xuan Mai & TS. D6 Hitu Dao 121

O-zi—l + O-zi

Xac dinh Gng suat phu thém trung binh ctia 16p phan té thir i: 7, = 5

2

Hesb g =1— 12“ , voi 1 12 hé s6 nd hong tra “Béang I11.1 Gido trinh Co Hoc Dat

ThS. Lé Xuan Mai & TS. Db Hitu Dao 1 => £=0.83
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B

Do lin cia cac 16p dat phan tb: S, ==-x Ao, xh

0i
Két qua tinh toan duoc thé hién qua bang sau:

Bang 6.8. Tinh d¢ lin ciia nén dat

Lop| o | 4| 2% | A o, o2 | 020" 5, S
. | bDiém B B oi
dat (m) qu ol (kN/m?) | (kN/m?) | (kN/m?) | (KN/m?) | (cm)
0 0 0 1 1 179.62 | 284.08 | 56.81
1 2 0.56 I [0.892| 160.22 | 304.68 | 60.94 169.92 | 0.82
Cat
thé 2 4 1.13 1 [0.636 | 114.23 | 325.28 | 65.06 137.22 | 0.66
0
3 6 1.7 1 [0.417] 74.9 345.88 | 69.17 94.56 | 0.45
4 8 12269 | 1 |0.226| 40.59 | 366.48 | 73.29 57.75 | 0.28

Tai z; =8 (m)tacéd: o, =40.58<0.2x o> =73.29 (kN/m?)— do vay ta dimg tinh lin
tai 16p phan t6 niay — Chiéu sau vung hoat dong chiu nén: H,=8 (m).

= D6 lin cia toan bo nén dat:

S=3"5,=082+0.66+0.45+0.28=221 <[ S, |=8(cm)

Vay: Mong thoa man diéu kién vé d6 1an gidi han.

6.2.2.7 Tinh toan thiét ké dai coc

a. Kiém tra choc thiing do coc lén dai

Mit phang nghiéng can kiém tra xudt phét tir mép trong hang coc ngoai cung dén
mép cot. Bé mong khong bi choc thung thi strc chéng choc thung cta than moéng phai
16m hon luc gay ra choc thung

Véi B=3.4<h, +2h =0.6+2x1.85=4.3 (m)
P_<(b,+B)h kR,

— Di€u kién ki€ém tra: B <

e Trong do

P, : Tong phan luc moi hang coc, nhan thay hang coc 1,2 ¢6 phan lyc 16n nhat
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— P, =P, +P, =2110.42+ 2110.41=4220.83 (kN)
h, =h, —a=2-0.15=1.85 (m): chiéu cao lam vi¢c thyc té ctia dai
R, : Cuong do chiu kéo cua bé tong

C 2 . . .
ke [h—j hé s6 phu thudc vao d¢ nghiéng ctia mat phang pha hoai, tra “bang 3.27

0

Gi4o trinh Nén va Méng — ThS. Lé Xuan Mai ' — % =0.189 vi khong nam trong

ving phé hoai nén khong can kiém tra.

C : 1a khoang cach tir mép cot dén mép hang coc dang xét — ¢ = 0.35 (m)

b. Kiém tra phd hoai trén mat phing nghiéng

Theo diéu kién néu mong bi choc thung thi sy choc thung xay ra theo bé mat hinh
chop cut c6 cac mit bén xuat phat tir chan cot, va nghiéng 1 goc 450 so véi phuong
thang ding

Lang thé choc thiing trim qua tat ca cac coc. Nhu vay, dai coc khong bi dam thung
tu do theo goc @ = 45° ma bi dam thung han ché theo goc a. < 45°. Do d6, ta khong can

kiém tra pha hoai trén mit phang nghiéng
c. Tinh todn cot thép trong dai

Xem dai mong nhu 1 thanh consol chiu lyc tap trung. Viéc tinh toan dai chiu udn
duoc tién hanh theo tri s6 moment tai céc tiét dién théng dimg cua dai & mép cot

Phan luc ¢ cac dau coc dugc tinh todn theo cong thirc nhu sau

N My, | Mix

t
Ra=—*%

n, L2 S
leyi Zl’,xi
i=: i=

Mtt
0.9x R, xh,

Dién tich cot thép yéu cau: A >
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| | 5300 I

Hinh danh 6.3. So do tinh cot thép dai méng
d. Tinh todn cot thép theo phuwong X
P" +P" = 4125.68(kN) > P + P = 4125.66(kN)
Momen 1én nhat tai ngam I-I:
M, =(B" +R').r, =4125.68x0.65=2681.69 (kN.m)

M, B 2681.69
0.9xh xR, 0.9x1.85x350x10°

Dién tich cot thép : A = x10* = 46.02 (cm?)

— Chon ¢22a150 c6: Al =53.214 > A =46.02(cm?)
e. Tinh todn cot thép theo phwong Y
P" + P! = 4220.83(kN) > P! + P! = 4030.51(kN)
Momen 1én nhat tai ngam II-II:
M, =(P" +P").r, =4220.83x0.65=2743.54 (kN.m)

M, 274354

= ~x10* =47.59 (cm?)
0.9xhyxR; 0.9x1.83x350x10

Dién tich cot thép : A =

— Chon $16a200c6: Al =52.286 > A =47.59(cm?)

6.2.3. Thiét ké méng M2

Céc t6 hop ndi lyc nguy hiém cho méng duge thé hién qua bang sau

Bang 6.9 T6 hop néi lwc tinh todn téc dung 1én méng MII
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T hop noi lyc tinh toan

’ = |Mx|max |My|max |N|max
Moéng MIT Noi luc
Mtuy’ Ntu Mtux, Ntu Mtux’ 1\/Ituy
Qtux, Qtuy Qtux, Qtuy Qtux, Qtuy
My (kN.m) 48.9 -4.39 -17.72
My(kN.m) 61.9 88.91 56.97
Cot Truc
N(kN) 3271.72 6084.1 5896.05
8
Qx(kN) 67.77 83.75 74.25
Qy(kN) 20.52 6.56 11.48
Badng 6.10 T6 hop tdi trong tiéu chuan méng MII
T hop ndi luc tinh toan
) = |Mxlmax |My|max |N|maX
Moéng M2 Noi1 luc
Mtuy) Ntu Mtux) Ntu MtuX) 1\/Ituy
Qtux, Qtuy Qtux, Qtuy Qtux, Qtuy
Mx(kN.m) 42.52 -3.82 -15.41
My(kN.m) 53.83 77.31 49.54
Cot Truc
N(kN) 2844.97 5290.52 5127.00
8
Qx(kN) 58.93 72.83 64.57
Qy(kN) 17.84 5.70 9.98

Ta chon c@p ndi luc c6 N _.,M,,,Q, cua méng dudi cdt truc B dé tinh toan, sau

do6 kiém tra véi cac cap ndi lyc con lai.
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Tai trong tinh toan: Ny =6084,1 (kN); Mg, =—4,39 (kN.m); Mg, =88.91 (kN.m);
Qs =83.75 (kN); Q), =6,56 (kN)

Tai trong tiéu chudn: NF =5290,52 (kN); Mg, =-3,82 (kN.m); Mg, =77,31
(kN.m); Q5. =72,83 (kN); Qctfy =5,70 (kN)
6.2.3.1 Chon dwong kinh coc va chiéu siu chén dai
a. Chon dwong kinh coc
Chon coc tiét dién tron, duong kinh D =1 (m) dién tich tiét dién ngang A =0.785

Ddi véi coc bé tong cot thép db tai ché chiu nén doc truc, ham luong cdt thép trong

coc nén chon trong khoang = (0.4+0.65)%
Chon 28320 Thép CB400V
b. Xdc dinh chiéu dai coc

Can ctr vao hinh tru dia chat va danh gia diéu kién ctia dat nén & budc trén, lya chon

16p dat 5 dé dat miii coc va chon vao 16p dat 512 4 m.
— Cao trinh miii coc: -42.05m.
— D06 sau mii coc: 39.95m so voi mat san tﬁng ham.
— Chiéu dai tinh toan ciia coc: L, =6.8—-1.65-2+6+7+5.7+15.05=36.9 (m)
—> Chiéu dai thuc té phai thi cong coc la:
L =L+L+L,+1,=06+015+36.9+0.3=37.95 (m)

e Trong do:

+ 1,:1a chiéu dai doan bé tong xdp dau coc dap bo, lay |, =1(m);
+ |, : Chiéu dai doan coc chén trong dai, lay 1, = 0.15 (m);

+ | _.: Chiéu dai doan mili coc, ldy bang 0.5 duong kinh coc, |_. =0.3(m)

mui
6.2.3.2 Sirc chiu tdi cta coc
a. Swc chiu tdi theo vt liéu
Stre chiu tai ctia coc theo vat liéu dugc xac dinh theo cong thuc:
Rc,a(vl) =p(ARtAR))
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e Trong do:
A ———'T=804.27(mm2)

— Hé s6 udn doc cua coc duge tinh nhu sau: ¢=1,028-0,00002882.%-0,00161

— Theo TCVN 10304:2014 thi khi tinh todn theo cuong do vat liéu. cho phép xem
coi nhu mot thanh ngam cimg trong dat tai tiét dién ndm cach day dai mot khoang
1 duoc xac dinh nhu sau:

+ Khi coc chiu tai trong cong trinh: 1,=v,l,=0,5.37,95=18,925(m)

k%:%:lwzs véi D 1a canh ctia coc D = Im

— ¢=1,028-0,0000288)1.-0,00161=0,975

R. . =0,975.(8,04.3500+2830.170)/100=3321.91kN

ca(vl)
b. Sikc chiu tii ciia coc theo chi tiéu co Iy nén dit
Strc chiu tai trong nén cuc han dugc xac dinh bé“tng cong thirc:
R..= ;/C.(}/Cq 0,-A +U.Z:7/Cf 1)
e Trong do:
+ 7, =1:1a hé s6 diéu kién lam viéc ctia coc.
t Vg = 0.9: La hé sb diéu kién lam viéc cua dat dudi mii coc vai truong hop bé
tong do dudi nudc.
+ A =0.283 (m?): 1a dién tich tiét dién ngang mili coc.
+ u=1.885 (m): 1a chu vi tiét dién ngang than coc.
0,: 1a cuong do strc khang miii cta dat dudi mili coc, lay theo “diéu 7.2.3.2 TCVN
10304 —2014 22 : g, =0.75xa, x (o Xy, xd +a, xa; x 7, xh)
+ Véi goc ma sat trong & 16p dat 5 1a: ¢, =37°30", tra “bang 6 TCVN 10304 — 2014
”, ta dugc: o, =119.7; o, =201.4; , =0.855 v4i h/d =25.85/0.6=43.1>25;
a, =0.222v61 D=1 (m)
+ ¥, = Vys =10.284 (kN/m?): 12 dung trong tinh toan cta nén dat dudi mili coc (c6
xét dén day noi).
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+ 7, : 1a dung trong tinh toan trung binh ctia cac 16p dat & trén mili coc (co xét dén
day nbi).

- h.
y = szzf,h i _ 18.9x2.55+9.5x2.6+7.31x6+9.67x7+10.24x5.7+10.3x 4 _10.3(kN / m?)

255+2.6+6+7+57+4
+ d =1 (m): 1a duong kinh coc.

+ h=37,95 (m): 1a chiéu sau ha coc, ké tir mat dat ty nhién hoic mat dat thiét ké (
khi c6 thiét ké dao dat) t6i mii coc.

> q, =0.75x0.222x (119.7 x10.284 x 1+ 201.4 x 0.855 x10.3 x 37.95) = 8347.36
(kN/m?)

Ma séat ctia dt v6i bé mat xung quanh coc xac dinh bé“tng cach chia l6p dét thanh
cac 16p phan t6 c6 chiéu day <2m.

Bang 6.11. Thanh phan ma sat quanh thén coc

Lopaie| D0 e Zm | re | EN/mR) | fl (kN /m)

chat) 1. (m)

Chat vira 2 3 0.9 48 86.41

1 Chat vira 1.15 4.575 0.9 55.23 69.58

0.8 2 6.15 0.8 8 12.8

2 0.8 2 8.15 0.8 8 12.8

0.8 2 10.15 0.8 8 12.8

3 0.24 2 12.15 0.8 59.38 95.08
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0.24 2 14.15 0.8 51.86 98.97
0.24 2 16.15 0.8 64.42 103.07
0.24 2 17.65 0.8 66.21 52.96
0.38 2 19.15 0.8 40.65 65.04
4 0.38 2 21.15 0.8 41.84 66.94
0.38 1.7 23 0.8 42.97 58.43
Chat 2 24.85 0.9 86.22 155.21
: Chat 2 26.85 0.9 88.25 155.86
Tong 1049.15

Tur do, suc chiu tai trong nén cuc han:
R., =1x(0.9x8347.36x0.283+1.885x1049.15) = 4103.72 (kN)
C. Sirc chiu tdi thiét ké ciia coc

Gia tri tiéu chuan strc chiu tai cta coc: R, =min(R_,) =4103.72 (kN)

R
Gia tri tinh toan stc chiu tai ca coc: R, = —% = 4103.72 _ 6344.98 (kN)
S T Y (-
Gia tri stc chiu tai cho phép cua coc:
R =20 115 6344 08— 6344.98 (kN)
v, 115

Gia tri suc chiu tai theo vat licu: R, =7321.9 (kN)
— Strc chiu tai thiét ké ciia coc: R, =min(R,R,) = 6344.98 (kN)
e Trong do:

+ Y:moéng co 1 dén 5 coc — ¥, =1.75
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+ 7,:1ahé s6 diéu kién 1am viéc ké dén su tang muc do déng nhét ctia nén dat khi
sir dung mong coc, ddi véi mong nhiéu coc — 7, =1.15
+ 7,:hé s tin cdy vé tAm quan trong cuia cong trinh — 7, =115 d6i voi cong trinh
quan trong cép IT
6.2.3.3 Xac dinh kich thuéc day dai, s6 lwgng coc va bo tri coc
a. Xdc dinh dién tich day dai

Ap luc tinh toan do phan lyc dau coc tac dung 1én day dai:

P 2344.98
P = (3&32 = (3x06)° =723.75(kN / m?)
Dién tich yéu cau cua dai:
tt
A = N, 6084,1 _14(m?)

P*—ny,h 723.75-1.1x25x2
e Trong do:
+ NY: tong tai tong tinh toan xac dinh dén dinh dai (kN)
+ h: chiéu sau dat diy dai (m)
+ 7, tri trung binh ciia trong luong riéng dai coc va dat trén dai
+ n: hé s vuot tai, n= 1.1
b. Xdc dinh sé lwong coc

Kich thugc day dai phu thudc vao sd coc bé tri theo diing quy dinh va tai trong cong
trinh, so bo kich thu6ce day dai: AxBxhy =12.2x2x2

Trong luong ban than cua dai:
Gy =Nygrer -ABhy =1.1x25x12.2x2x 2 =1464(kN)
Téng luc doc tinh toan tai day dai:

>N, =N +G, =6084,1+1464 = 7548(kN )

. N . N
— S0 lugng coc can thiét: n, = ﬂ.L :1.15xﬂ =3.21

. 2344.98

— Chon n, =4 coc.
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Trong d6: B =(1+1.5): 1a h¢ s6 kinh nghiém ké dén dnh huéng cua momen, tai

trong ngang va sd luong coc trong dai — 1y =115

C. Chon tiét dién dai va bé tri coc

So bo bé rong day dai: b=x+2 x ¢ =190 + 2 x 75 = 340 cm.

Vi x: 1a khoang cach céc tim coc: 3D =3x100 =300 cm

Véi c: 1a khoang cach tir tim coc dén mép dai: ¢ > 0.7D = 0.7x 100 = 70 cm
— Chon ¢ = 100cm.

Dién tich yéu cau cua dai Ag=21.5 m? va s6 coc bd tri 1a 4

Nén kich thudc dai :axb=12.2 x 2 =244 m? > 21.5 m?

v pe— | 1
! I
Y an' 7N R
(8)-at g+ ) ) - (—)
' \_// \._/ ‘\_..-"
L
8 |
O L .
TR | == ==
150] | 150 1700 | 8600 | w0 | s0

12200

& ® & &

Hinh danh 6.4. So do bé tri méng coc MII
6.2.3.4 Kiém tra diéu kién ap lwc xudng dinh coc
. A . . X IDttmaX:POmaX+Gc<Rcd
bicu kién kiém tra: _ ’
P™ >0
Trong do: P™; P lan luot 13 12 ap luc 16n nhat va nho nhat tac dung xubng coc

Ap luc tac dung xudng dau coc dugc xac dinh bang cong thuc:

pt _ ZNtt n M, X M;I-Yi

I ng - inz * ZYi2

Trong do:
+ ne =4 1a sd luong coc trong mong.
+ X,yi (m): khodng cach tur truc coc thir i dén cac truc di qua trong tam di¢n tich tiét

dién céc coc tai mat phang day dai (xem so do bo tri coc).
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xi=yi=13m— ) X= Y y'=6.76m?
+ Momen tinh toén tai day dai quanh truc x-x:
M =M} +Q§y xh, =—4,39+6,56x2=8,73 (kN.m)
+ Momen tinh toan tai day dai quanh truc y-y:
M;t = ng +Q; .h, =88.91+83.75x 2 =256.41 (kN.m)
+ Tong tai trong thang dung tinh toan tai day dai:
D N, =N +G, =6084,1+794.2=6878,3 (kN)

Thay s6 vao ta co :
_6878,3 8,73x1.3 256,41x1.3

Cocl: PB" =1324,67 (kN)

5 6.76 6.76

Coc2: PU= 6878,3 8,73x1.3 N 256,41x1.3 ~1423,29 (kN)
5 6.76 6.76

Coc3: PU= 6878,3 N 8,73x1.3 256,41x1.3 ~1328,03 (kN)
5 6.76 6.76

Cocd: P'= 6878,3 N 8,73x1.3 N 256,41x1.3 —1426,65 (kN)
5 6.76 6.76

Trong lugng ban than coc:

G, =NYgrer-A-Ly =1.1x25x%0.283x 25.85 =201.17(kN)

Kiém tra diu kién:

+ P™ =1426,65+201.17 =1627,82 < R, =2344.98 (kN) = Coc du kha nang
chiu tai

+ P™ =1324,67 >0 — Coc khong chiu nhd

— Vay s0 luong coc va khoang cach coc da bo tri 1a hop 1y.
6.2.3.5 Kieém tra cwo'ng do nén dat dwdi mat phang miii coc
Pé kiém tra cuong do nén dat tai mat phéng mii coc ta coi coc, dai coc va phén dat
gitra cac coc 1a mot mong khoi quy ude. Mong khoi ndy cd chiéu sau day mong tir mat
dat dén mat phang di qua mili coc.
o’ <1,2.R"
max 1=

bicu kién kiém tra: N .
o, <R
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a. Xdc dinh kich thwéc ciia khéi méng quy woc
Goc ma sat trong trung binh cta cac 16p dat ma coc di qua:

6 D@k 31956'%3.15+3°39' 6+ 20°40' 7 +14°51'x 5.7 + 38°57 'x 4

= = == 200
EEY! 315+6+7+5.7+4
Xac dinh goc mé so véi truc thing ding ké tir mép ngoai ctia hang coc ngoai clng:
o= ¢_ttt(): = E =Ko
4 4

Céc canh cua day mong khéi quy uée:
A=A +2x L xtga =3.2+2x37.95x1g(5°) = 7.8 (m)

By =B, +2x L xtga =3.2+2x37.95x1g(5°) = 7.8 (m)

e Trong do:
+ Ay, Bi - Khoang cach tir mép 2 hang coc ngoai cung ddi dién nhau theo 2 phwong
— Fqu=7.8 x 7.8 = 60.84(m?)
Chiéu cao cta khéi quy udc: hqe = 37.95 (m)
b. Xdc dinh tong tdi trong thang dieng tai ddy méng khéi quy wéc

Tai trong nay bao gom: dai coc, coc va cac 16p dat nam trong pham vi méng khoi

quy uoc dugc tinh toan nhu sau:

+ Trong luong dai coc: Gy = N.ygrer - AB.hy =1.1x25x12.2x2x2=1342 (kN)

+ Trong lwgng mdi coc: G, = N.ygcr-A,-L, =1.1x25x0.283x 25.85=201.17 (kN)

+ Trong luong dt trong mong khdi quy uée 16p 1 (tr muc nude ngdm dén mit
dat ty nhién): G, = (7.8x7.8x4.2-3.8x3.8x 2) x18.9 = 4283.65 (kN)

Trong luong dat trong méng khdi quy wéc 16p 1 tir muc nude ngdm dén hét 16p 1

Gi = (Fqu— 5.Fc).hi. yan1 = (60.84 — 5x 7 x0.3%)x2.6x9.5 = 1467.81 (kN).

Trong lugng dét trong mong khéi qui ude 16p thir 2:

G2 = (Fqu — 5.Fc).ho. yan2 = (60.84 — 5x 7 x0.3%)x6x7.3 = 2602.87 (kN).

Trong luong dét trong mong khéi qui ude 16p thi 3:

G3 = (Fqu— 5.Fe).hs.yans = (60.84 — 5% 77 x0.32)x7x9.6 = 3993.44 (kN).
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Trong luong dat trong méng khéi qui wéc 16p thir 4:

Ga = (Fqu — 5.Fc).ha-yans = (60.84 — 5x 7 x0.32)x5.7x10.24 = 3455.04 (kN).

Trong luong dat trong méng khéi qui wéc 16p thir 5:
Gs = (Fqu— 5.Fc).hs.yans = (60.84 — 5% 7 x0.3%)x4x10.2 = 2424.59 (kN).
— Trong lugng céac 16p dat: G, =G, +G, +G, +G, +G, + G, =18226.4 (kN)
— Trong luong ctia mong khdi quy uée:

NS =G, +5.G, +G,, =794.2+5x201.17 +18226.4 = 20026.45 (kN)

C. Xdc dinh dp lwc tiéu chudn tai ddy mong khoi quy wéc

max min
tc O-d + O-d
Oy =
2

Trong do:

max min

+ oM™, o™ :Ung suat 16n nhit va nho nhit tai day mong khéi quy wdc:

max,min N;C 6-e 6 *
oy = B{liBXi eYJ()
A\]u' qu qu A\]u

Luc doc tiéu chuan xac dinh dén day khoi mong quy udc:

N;fJ =N + N =5290,52 + 20026.45 = 25316.97 (kN)
Moment tiéu chuan tai ddy mong khéi quy uée:

ME, =ME +QS.H,, =-3,82+2.1x27.85=54,66 (kN.m)

xqu

ME, =ME +QE.H,, =77,31+1.6x 27.85=294.02 (kN.m)

yqu

Do 1&ch tam:

Mtc
+ Theo truc x: e, = yt = 54,66 =0.00021(m)
D N 25316,97
tc
+ Theo trycy: e, = M, _ 29402 =0.0023(m)

- )N® 25316,97

Tt cong thirc (*) ta co:
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25316,97( 6x0.00021 6x0.0023
= 1+ +

o, = = 416,93(kN / m?)
7.8x7.8 7.8 7.8

_25316,97 (1_ 6x0.00021 6x0.0023

O min = = 415, 32(kN /mz)
7.8x7.8 7.8 7.8

Ap luc tiéu chudn trung binh & day khdi quy uwdc:

ot = Tmax +0,i,  416,93+415,32
2 2

=416,13(kN / m?)

d. Cwong dp ciia dit nén tai ddy méng khéi quy wéc

Cudng do cua dat nén tai day mong khdi quy uée duoc xac dinh bang cong thirc:

R = %.(ABWM B.H,,.7'+ Do)

e Trong do:

+ m,: 1a hé s6 lam viéc ciia dat nén, dat tai day mong khdi quy wdc 1a cat hat tho
— m, =1.4 Tra “bang 15 TCVN 9362 — 2012 120

+ m,: 1a hé s tuong tc giita nén va cong trinh, v6i nha cao tang c6 L/H <15
— m, =1 Tra “bang 15 TCVN 9362 — 2012 [201

+ K, :1ahé s6 tin cay ddi véi cac chi tiéu co 1y, voi chi ti€u co 1y duoc xac dinh
bang thi nghiém tryuc tiép — k=1

+ A, B, D:lacachésbd phu thudc vao gbc ma sat trong cia dat tai day mong khoi
quy udc, véi ¢, =37°30'> Tra “bang 14 TCVN 9362 — 2012 27, ta duoc:
A=226; B=10.08; D=11.23

+ C: lyc dinh két don vi ctia dat tai ddy méng — ¢ =0

+ ¥ =45 =10.284 (kN/m?): 1a dung trong cua dat ngay tai day mong.
+ 7 =10.3 (kN/m?): 1 dung trong trung binh cta dét tir ddy mong trd 1én.
o Z}/i-hi ~ 18.9x2.55+9.5x2.6+7.31x6+9.67x7+10.24x5.7+10.3x 4 103
"7 S 255+2.6+6+7+57+4 |
— R = 14x1 x (2.26x 7.8x10.284 +10.08 x 27.85x10.3+11.23x 0) = 4301.89(kN / m?)
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e. Kiém tra diéu kién

s S o =464.1<1.2xR* =5162.27(kN / m?)
bicu kién kiém tra: , — (Thod)
oy =463.06 < R* =4301.89(kN / m?)

Vay: Cudng do nén dit dudi day mong khdi quy wde du st chiu tai.
6.2.3.6 Kiém tra d¢ lin cia méng

Tinh todn d¢ 1in cia mong coc khoan nhdi duoc tién hanh thong qua vi¢e tinh toan
d6 lun cta moéng khéi quy uée theo phuong phap cong lin timg 16p cho dén vi tri ma

tai d6 thoa méan diéu kién o, <0.2x o™t
Diéu kién kiém tra: S < [Sgh]
e Trong do: [S oh ] =8 (cm) véi cong trinh khung BTCT c¢6 tudong xay chén (tra “bang
16 TCVN 9362 — 2012 [201)

Ta tién hanh chia nén dat dudi day méng khdi quy udc thanh cac 16p dat phan t6 c6
chiéu day: h =(0.2+0.4)x B, = (0.2+0.4)x 7.8 = (1.56 + 3.12) m — Chon 2.5 (m)

O d6 sau day mong khdi quy ude z = 27.85 (m):

OF g5 =18.9x2.55+9.5x2.6+7.31x6+9.68x7 +10.24 x5.7 +10.3x4 = 284.08(kN / m?)
Ap lyc gay lin do tai trong ngoai gay ra:

Oy = Oy —Oryrgs = 463.06—284.08 =178.98 (kN/m?)

V& bicu dd tng suét do trong lugng ban than cla dat gy ra: o = Z7i h,

V& biéu d6 tmg suét phu thém do tai trong gy lun gay ra: o, = K, Oy

Trong do: K, € L% =1, é—zj 1a hé s phu thudc, tra “Bang I1.2 gido trinh Co Hoc

qu qu

Pt — ThS. Lé Xuan Mai & TS. D3 Hitu Dao 17

Gzi—l + O-zi
2

Xéc dinh Gmg suat phu thém trung binh cua 16p phan té thir i: &, =
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Hes6 B =1—12ﬂ

2

—ThS. Lé Xuan Mai & TS. D4 Hiru Dao *” — £=0.83

bt

, voi 1 12 hé s6 no hong tra “Béang I11.1 Gido trinh Co Hoc Pat

, . < A A \ , P < X ‘A (o , N2 ) ,
Xac dinh chiéu siu vung nén: thoa diéu kién o < ? Lic nay anh huong lin

khong con dang ké.

Do lin cta cac 16p dat phan t6: S, = g.AaZi h,

0i

Két qua tinh toan duoc thé hién qua bang sau :

Lop| o | & |28 | A, o, o2 | 020" 5, S

. | Diém B B oi

dat (m) | P | S (kN/m?) | (kN/m?) | (kN/m?) | (kN/m?) | (cm)
o | o0 | o0 |1 1 | 178.98 | 284.08 | 56.81

car | 1| 25 [064| 1 |0861| 15411 | 309.83 | 61.97 | 16654 | 1

tho |5 | s |128] 1 |0.571] 10273 | 335.58 | 67.11 | 12842 |0.77
3 |75 (192 1 [0356| 63.71 | 361.33 | 7227 | 83.22 |0.51

Tai z,=7.5 (m) ta c6: 0, =63.71<0.2x0" =72.27 (kN/m*—> do viy ta ding
tinh ltn tai 16p phan t6 nay — Chiéu sau viing hoat dong chiu nén: H, = 7.5 (m).
— D6 lin cua toan bd nén dat:
S=3"S =1+0.77+051=2.28 <[ Sy, |=8(cm)
Vay: Mong thoa man diéu kién vé d6 1an gidi han.
6.2.3.7 Tinh toan thiét ké dai coc

a. Kiém tra choc thiing do coc lén dai

Mit phang nghiéng can kiém tra xuat phat tir mép trong hang coc ngoai cing dén
mép cot. Dé mong khong bi choc thung thi strc chdng choc thung ctia than moéng phai

16n hon luc gay ra choc thing.

Véi B=3.8<h, +2h, =0.6+2x1.85=4.3 (m)
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— Diéu kién kiém tra: P, < (b, +B).h kR,

Trong do:

+ P, Téng phan lyc mdi hang coc, nhan thay hang coc 2.4 ¢6 phan lyc 16n nhat
— B, =P, + P, =1423,29+1426,65 = 2849,94 (kN)

+ hy=h,—a=2-0.15=1.85 (m): chiéu cao lam viéc thuc té ctia dai

+ R, : Cuong do chiu kéo cua bé tong.

+ ke [hij hé s phu thudc vao do nghiéng ctia mit phang pha hoai, tra “bang
0

3.27 Giao trinh Nén va Mong — ThS. Lé Xuan Mai ' — % =0.162 vi khong
nam trong ving pha hoai nén khong can kiém tra.
+ C:lakhoang cach tir mép cot dén mép hang coc dang xét — ¢ = 0.3 (m)

b. Kiém tra phd hogi trén mdt phing nghiéng

Theo diéu kién néu mong bi choc thung thi sy choc thung xay ra theo bé mat hinh

chop cut c6 cac mit bén xuat phat tir chan cot, va nghiéng 1 goc 450 so véi phuong

thang dimng.

Lang thé choc thiing trium qua tat ca cac coc. Nhu vay, dai coc khong bi dam thung

tu do theo goc @ =450 ma bj ddm thung han ché theo goc o < 450. Do d6, ta khong can

kiém tra pha hoai trén mat phang nghiéng

c. Tinh todn cot thép trong dai

Xem dai mong nhu 1 thanh cong x6n chiu luc tap trung. Viéc tinh toan dai chiu udn

dugc tién hanh theo tri s6 moment tai céc tiét dién thang dung cta dai & mép cot

Phan luc & cac dau coc duge tinh toan theo cong thirc nhu sau:
tt
N_tti '\{]I')t(t'yi i l\ﬁlly 'Xi
oYy YR
i=1 i=1

Mtt
0.9x R, xh,

tt _
P1,2,3,4 -

Dién tich cdt thép yéu cau: A >
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o
b

150

Hinh danh 6.5. So do tinh cét thép dai méng
d. Tinh todn cot thép theo phwong X
P+ P" = 2652, 7(kN) < P + P" = 2849, 94(kN)
Momen 16n nhat tai ngam I-I:
M, = (B +P").r, =2849,94x0.975=2778,69 (kN.m)

M, 2778,69

= -x10" =67,68 (cm?)
0.9xhy xR, 0.9x1.85x350x10

Dién tich cot thép: A =

— Chon ¢282200c6: Al =67.738 > A =67,68(cm?)

e. Tinh todn cot thép theo phwong Y

P + P = 2751,68(kN) > P" + P" = 2747,96(kN)

Momen 1én nhat tai ngam II-II:

M, =(R'+PB").r, =2751,68x0.975 = 2682,89 (kN.m)

M, 2682,89

- ~x10" =66,54 (cm?)
0.9xhyxR; 0.9x1.83x350x10

Dién tich cot thép : A =

— Chon $14a250c6: Al =75.411> A =66,54(cm?)
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PHAN 2: CHUYEN PE UNG DUNG TIN HQC TRONG XAY DUNG

CHUONG 1: LAP TRINH CONG CU API TU TAO FAMILY
MONG COQC VA BO TRi THEP TREN REVIT

1.1. Muc tiéu va pham vi nghién ctru
1.1.1. Sw can thiét phai xay dung chwong trinh tinh
Nganh xiy dung co ban dang ngay mot phat trién ca vé quy moé 1an chat luong da
phan nao dap ing dugc nhu cdu vé nha & va co s vat chat cho san xuat. Khong nhiing
thé, nhiéu cong trinh c6 tim voc thé ky ciing dugce xay dung tao nén nhiéu diém nhin
trong khong gian mdi truong séng. Dé co dugce sy do phé trong xay dung nhu hién nay,

ching ta khong thé khong nhic dén su hd tro déc luc cua may tinh dién tur.

Autodesk 12 mot trong nhiing hing phan mém tién phong va dang dan dau trong
viéc phat trién cac tmg dung hd tro cho quy trinh BIM. Trong d6 Autodesk Revit dang
noi 1én tro thanh mot phan mém khong thé thiéu khi nhac dén BIM.

Revit la phén mém manh mé, hd trg dac luc cho cac Kién tric su - K¥ su, duoc xay
dung dua theo hudng mod hinh cong trinh gén thong tin BIM (Building Information
Modeling), cho phép cac chuyén gia thiét ké nhiing ¥ tudng tir cach tiép can trén mo
hinh phdi hop nhat quan.

Hau hét cac phan mém déu c6 mot API (Application Programming Interface) cho
phép can thiép sdu hon vao phan mém dé tao ra cac add-ins, tién ich gitp giai quyét
cong viéc cuia chung ta nhanh va hiéu qua hon. Béi tinh chét cong viéc, du an, quy trinh
ciia mdi cong ty 1a khac nhau nén Autodesk khong thé tao ra qua nhiéu cong cu cho
Revit ma chi tao ra nhitng thtr chung cho s6 dong ngudi dung. Vi vay, c4 nhan hoic
doanh nghiép ndo mudn cai thién viéc xay dyng mé hinh trong Revit doi hoi phai sir

dung cac ngon ngtr 1ap trinh can thi€p sdu vao phan mém.

Pit biét trong qua trinh tao cac ban vé& khi sir dung phan mém Revit, viéc do kich
thudc ciia cac cau kién van con thuc hién mot cach thi cong, nguoi dung phai thuc hién
thao tac do truc tiép trén mo hinh, chua c6 su tu dong hoa dan dén tén kha nhiéu thoi
gian trong viéc nay, chua ké nhimg ban vé c¢6 nhiéu déi twong nén viéc thuc hién phai
1ap di lap lai.

Viéc thiét ké “Add-in tu dong do kich thudce cac cAu kién co ban trén Revit ” chinh
la cong cu hd tro viée do kich thudce tu dong céc cAu kién co ban nhu: Grid, Level, Beam,
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Column,... trong mé hinh Revit ma khong can sir dung cong cu dim thi cong, ngudi
dung c6 thé chon dbi twong can do kich thude va cac hudng can do kich thude va co thé
x0a cac do kich thudce theo timg ddi twong, giup cai thién thoi gian khi xay dung ban vé.
1.1.2. Muc tiéu can dat dwoc
e Céc van dé can giai quyét
+ Loc dung loai phan tir cau trac (Structural Columns).
+ B qua céc cot c6 kiéu tiét dién khong hop 16
+ Thong bao 151 rd rang néu c6 cot khong dat yéu cau.
+ Trich xuét toa d6 diém tir LocationPoint.
+ Sép xép cac cot theo toa dd X dé gifr trat ty thi cong hodc quy hoach.
e Giao di¢n chuong trinh
+ Giao dién nguoi dung can rd rang, dé sir dung
+ Hién thi cac thong s lién quan dén thép mong (loai mong, chiéu dai, sb thanh,
duong kinh, v.v.).
+ Cho phép nguoi dung xac nhan hoac huy thao tac (ShowDialog()).

Véi cac yéu cau vé muc tiéu can dat duoc, tac gia st dung ngdn ngit C# cing voi
bo cong cu REVITAPI do Autodesk hd tro dé 1ap trinh cadc Add-in cho Revit.

1.2. Tong quan vé RevitAPI va Add-in for Revit
1.2.1. Tong quan vé Revit API

API 12 viét tat ciia cum tir Application Programming Interface hay giao dién lap trinh
mg dung. API don gian 1a mot cong cy lap trinh ma ban c6 thé ap dung trong qua trinh
1am viéc. API cho phép ngudi ding va cac nha phat trién mé rong kha ning cua ung
dung hién c6 bang cach viét chuong trinh hodc tap 1énh bo sung chtic ning mdi cho
phan mém. Revit API cho phép lap trinh vién thay doi truc tiép cac phan tir trong M
hinh thong tin toa nha (BIM) hoic truy cép dit liéu dé thuc hién cac tac vu chuyén biét.
Hay n6i mét cach don gian hon Revit API 1a mt giao dién 1ap trinh Gng dung do
Autodesk cung cip v6i muc dich can thiép vao qué trinh sir dung Revit bang cac 1énh
ngoai.

Céc nha phat trién phan mém dang tan dung Revit API dé tao cac cong cy tiy chinh
cua riéng ho. Béng cach st dung Revit API, ho c6 thé nang cao strc manh cua Revit dé

cai thién quy trinh lam viéc va tao ra cac thiét ké toa nha tbt hon nhanh hon.
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Revit API cho phép ngudi dung twong tac voi cac ddi twong trong mé hinh Revit,
ching han nhu dam, cot, cira di, ctra s0, dng nudc,.v.v... bang cach sir dung ma lap trinh.
N6 ciing cho phép nguoi dung tao cac cong cu dé ty dong hoa cac cong viée trén Revit,
gitip tang tdc qua trinh va giam thoi gian va chi phi cua du an.

1.2.2. Tong quan vé Add-in
Add-in 1a mot chuong trinh viét thém, chay phu thudc trong mét ing dung khac dé

thuc thi mot s tac vu chuyén biét ma ung dung d6 chua hoic khong ho tro.

Add-in hay Plugin déu c6 nghia 13 mot chuong trinh phy thudc, ban than n6 khong
thé chay doc 1ap, n6 st dung céac thu vién DLL, cac Iénh mo, tai nguyén va dir li¢u cua
ung dung chinh, né thuong dugc dung dé tu dong héa mot s6 chudi thao tac c6 dinh
huodng.

Add-in dugc st dung trong nhiéu ung dung, dac biét trong linh vuc dd hoa, Add-in
dugc dung dé vé bang 1énh thay vi bang chudt cho nhiéu déi twong d6 hoa phirc tap kho
ve b:;ing chudt hodc tu dong hoa thao tac chinh stra khi cac ddi tuong li€n quan cé sy
thay doi,...

Viét Add-in bang nhiéu ngén ngit khac nhau tiy thudc vao tmg dung chinh hd trg.
Trong Revit thi ¢6 2 ngén ngit phd bién dugce hd tro 14 VBA va C Shap (C#). Dung
VB.net hay C# chi khac nhau vé ct phap ciia ngon ngi, 1ap trinh vién cé thé tiy chon
ngdn ngir s§ truong cua minh dé tan dung loi thé
1.3. Thiét ké co sé dir liéu

1.3.1. Céc Kkhoi di liéu diu vao va moi quan hé

Déi véi cong cu tao mong

e (Cac khoi dir liéu dau vao cua bai toan bao gom:

Tao thu vién méng coc

— Loai mong

Duong kinh coc

Do day bé tong bao vé

Offset mong ,Offset dim, Chiéu cao mong

Mo tao ting 16p bo tri coc

Dit liéu chira s6 lugng coc trén mmotj 16p

Dtr liéu chuyén dbi don vi, dung dé dam bao tinh chinh xac trong mo hinh Revit

144
SVTH: Nguyén Thé Thinh, Téng Viét Quy ~ GVHD: TS.Pham Thanh Hung



1.4.
1

Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

Phén tich va thiét ké giai thuat
4.1. Thiét ké giai thuit tong thé ciia toan bd cong trinh
Dbi véi cong cu tao méng bd tri thép, giai thuat tong thé ctia churong trinh 1a
Bude 1 : Khéi tao va chuan bi dit lidu
Nhan dir liéu tir ngudi dung qua giao dién (SettingModel)
Chon céc ¢dt Iam co sé tao mong (ColumnModel)
Tao céac ddi tugng FoundationModel tmg véi timg cot
Mbi FoundationModel duoc gan:
+ Thur tu
+ Kiéu mong(Type, Image)
+ Tao dd mong tur cot
+ Kich thudc co ban ban dau
Budce 2 : Tinh toan hinh hoc mong
Goi GetBoundingFoundation(...) dé xac dinh duong bao méng:
Hinh hoc 2D ctia méng (6 diém hodc 4 diém)
Duya trén hinh dang c0t va thong sb mong
Tao cac duong Curve (Revit API) tir cac diém trén
Xac dinh chiéu dai, chiéu rong méng (Width, Length)
Budce 3 : Bb tri coc
Duya véo cdu hinh va LayerPileModel
Goi GetAllPiles(...) dé sinh PileModel:
Vi tri, s6 16p, ) coc/lop
Kiém tra chdn/I¢ dé ddi xtng coc
Dinh danh cac coc theo thir tu (toa do X, Y)
Budc 4 : Sinh hinh hoc méng va coc
Goi CreateFoundation(...):
Ve slab mong (Floor hodc FoundationSlab)
V& van khuon (FormWork) néu c¢6 chon
Dit 16p bao vé thép bang SetRebarCover(...)
Tao tung coc trong PileModels thong qua CreatePile(...)
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— Tao céc tudng bao (Wall) néu chon hinh mong ¢ vach
e Budc 5 : Sinh ghi cha va mit cit
— Dinh vi TagFoundation, TextTagFoundation
— Sinh cic mit cit ViewSection (ngang/doc)
— Tinh toan diém do kich thuéc tr dong (GetFoundationLineDim*())
e Budc 6 : Quan ly giao dich va rollback
— Dung TransactionGroup trong Revit
— Néu thit bai — rollback toan bd mong
— Néu thanh cong — commit toan bo két qua
1.4.2. Giai thut chi tiét dwa dir liéu diu vao
Céc dir liéu dau vao duoc trich xuat tir dy an Revit va duoc sap xép, chon loc thong
tin, tinh toan va dua ra cac dit liéu can thiét dé tao ra cac cho cac di tuong.
e Budc 1: Léy dir liéu cot tir mo hinh
— Dir liéu tir cOt gém:
+ Tén, vitritam (X, Y, Z)
+ Kiéu tiét diéen (RECTANGLE, CYLINDRICAL,...)
+ Hudng mat (East, Nouth)
+ Level day cot (BottomLevel)
e Budc 2: Lay dit liéu cau hinh tir giao dién
— Dir liéu trong SettingModel gom:
+ DiameterPile: Puong kinh coc
+ DistancePP: Khoang cach gitra cac coc trén mot 16
+ DistancePS: Khodng cach tir coc ra ria méng
+ HeightFoundation: Chiéu cao mong
+ SelectedFoundationType, SelectedFormWork Type: Kiéu mong va van khuon
+ OffsetFormWork, OffsetDim: Tham s6 dung hinh
e Budce 3: Sinh FoundationModel
— Luc nay
+ Toa d gbc méng lay tir ColumnModel
+ Type, Image xéac dinh kiéu mong
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+ CurveArray, FormWorkCurveLoop khoi tao trong
+ Tu dong gan LocationName, Location
e Budc 4: Xac dinh ranh gi61 mong
— Dua vao:
+ Hinh dang c6t (RECTANGLE hoac tron)
+ Kiéu moéng (Image 0-3)
+ Céc tham s DistancePP, DistancePS, sb 16p coc
+ Xay dung tap hop BoundingLocation (toa d cac dinh moéng)
e Budc 5: Bé tri coc mong
— Sinh ra cac PileModel voi:
+ Vi tri coc theo layer
+ S6 coc trén mdi layer
+ Gan toa do tuong ddi (so voi cot)
+ Gén PileNumber theo quy luat danh s
e Budc 6: Gan thudc tinh dung hinh
— Hoan thién:
+ Tén moéng
+ Co dai dién (IsRepresentative)
+ Gan thudc tinh Revit (Rebar Cover)
1.4.3. Giai thuat két xuit va biéu dién két qua
— Tur dir liéu FoundationModel dd dugc xtr 1y va tinh toan, két xuat ra mo hinh Revit,
bao gom:
+ Dung hinh moéng, coc
+ V& thép chu ,thép dai, thép tang cuong
+ Ghi chu va dim kich thude
+ Tao mat cit, mat béng
1.5. Lua chon ngon ngir va 1ap trinh
1.5.1. Lua chon ngon ngir 1ap trinh

C# 1a mot ngodn ngir 1ap trinh hudng ddi tuong dugc phat trién boi Microsoft, 13
phan khéi dau cho ké hoach .NET cua ho. Tén cila ngdn ngit bao gém ky tu thing theo
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Microsoft nhung theo ECMA 1a C#, chi bao gdm dau s6 thuong. Microsoft phat trién
C# dya trén C++ va Java. C# duoc miéu ta 1a ngdn ngit ¢6 duge sy cin bang gitta C++,

Visual Basic, Delphi va Java.

C# duoc thiét ké chi yéu bai Anders Hejlsberg kién trac su phan mém ndi tiéng véi
cac san phém Turbo Pascal, Delphi, J++, WFC.

Ngoén ngir 1ap trinh C# ¢6 nhiing dic trung co ban sau:

+

+

La mot ngdn ngir thuin hudéng dbi tuong.

La ngon ngit kha don gian, chi c6 khoang 80 tir khoa va hon mudi may kiéu dir
liéu dugc dung san.

Cung cép nhimg dic tinh huéng thanh phan (component-oriented) nhu la
Property, Event. C# khong khuyén khich sir dung con tro nhu trong C++ nhung
néu ban thuc sy mudn st dung thi phai danh diu day la ma khdéng an toan
(unsafe).

C# c6 bo Garbage Collector s€ tu dong thu gom vung nhd khi khong con sir dung
nura.

C# d3 loai bo da ké thira trong C-++ ma thay vao d6 C# s& hd trg thuc thi giao

dién interface.

e Mot sO vu diém noi bat cua C#:

+

+

+

+

Gan giii v6i cac ngdn ngit 14p trinh thong dung (C++, Java, Pascal).

Xay dung dua trén nén tang ctia cac ngdn ngit 1ap trinh manh nén thira huong
nhirng vu diém cua nhitng ngdn ngit do.

Cai tién cac khuyét diém ctia C/C++ nhu con trd, cac hiéu ing phuy, . . . D& tiép
can, dé phat trién.

Puoc sy chong lung ciia .NET Framework.

e Dikém voi nhitng diém manh trén thi C# ciing c6 nhimg nhuogc diém:

+

Nhuoc diém 16n nhéat ciia C# 1a chi chay trén nén Windows va c6 cai NET

Framework.

+

+

Thao tac d61 véi phan ctirng yéu hon so véi ngdn ngir khac.

Hau hét phai dya vao windows.

Tuy cac nhugc diém nhu vay, tai sao lai lya chon ngdn ngtr C#?
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+ C# la mot ngon nglr don gidn. C# 1a mot ngdn ngr hi¢n dai.
+ C# la mot ngdn nglt manh mé va mém déo.
+ C# la mdt ngdn ngit it tir khoa. C# 1a mot ngdn ngir phd bién.

+ C# mang strc manh ctia nhiéu ngdn ngit (C++, Java, . . .) Mdi ngdn ngit s& c6 mot

thé manh phat trién riéng.

+ Nhung C# dang chirng minh cho thé gi¢i thiy né c6 kha ning thay thé mot sd

ngdn ngtr khac va tré manh ngén ngir da nang.

1.6. Té chirc chwong trinh — Hé thng menu
Bao gém 1 menu c6 4 Button dai dién cho 4 chirc ning cia céng cu

HH o

.......

Tén lop: SettingViewModel.cs

Vai tro: Xu ly logic, sy kién va trang thai cua giao dién cAu hinh mong
(SettingView), lién két chit v6i SettingModel va FoundationPileModel

e Chuc nang chinh :
+ Quan 1y dit liéu mo hinh
csharp
Sao chépChinh stra
public FoundationPileModel FoundationPileModel

public Document Doc
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+ Luu trtr m6 hinh dir liéu méng dang thao tac (FoundationPileModel)

+ Truy xudt tai liéu Revit hién hanh (Doc)

e Quan Iy trang thai cau hinh
csharp
Sao chépChinh stra

+
+

+ public bool IsApply

+ Dung dé kiém soat viéc ngudi diung di ap dung (Apply) cdu hinh hay chua
+

Lam co s& dé bat/tat cac tinh nang chinh stra hodc khoa giao dién

e Tap hop cac 1énh diéu khién (ICommand)

File nay khai bdo hang loat ICommand dé xur 1y cac sy kién tir giao di¢n:

Lénh Mo ta chirc nang

) ) Khoi tao giao dién, vé hinh
LoadSettingViewCommand _
minh hoa

_ _ Khi ngudi ding thay d6i
SelectionChangedCategoryPileCommand _ _
loai family coc

SelectionChangedPileFamilyCommand Khi d6i Family coc
SelectionChangedPileFamilyTypeCommand Khi d6i kiéu family coc
SelectionChangedCategoryFoundationCommand Khi thay déi loai mong
_ , Khi d6i loai Floor dung
SelectionChangedFoundationTypeCommand . )
lam mong

Khi nhan nat "Ap dung céu

ApplyPilePropertyCommand
hinh"

Khi nhin nat "Chinh stra

ModifyPilePropertyCommand L e e s
cau hinh da 4p dung"
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Lénh Mo ta chirc nang
Khi ngudi dung chon/bd
CheckedTextCommand _
chon “Ghi cht”

o Xu ly su kién thay doi lwa chon
— MBOi khi nguoi dung thay d6i lya chon trong ComboBox hodc nhap TextBox:
+ Céap nhat dir li¢u tur Revit (Family, FamilySymbol, RebarCover,...)
+ Tinh lai cac thong s6 k¥ thuat nhu DiameterPile, HeightFoundation
+ Reset lai chi s chon (SelectedIndexModel)
+ Cap nhat Tag va giao dién tuong ung
e Xir Iy hién thi diéu kién phu
— ShowTagGrid():
+ Hién/an khoi thiét 1ap Tag néu ngudi ding bat “Ghi chii bang chit” (CheckedText
= true)
— ShowFormWorkGrid():
+ Hién/an khéi cau hinh van khuén khi IsCreateFormWork = true
e Diéu kién x4c nhan ap dung cu hinh (Validation)

— Ham ConditionApplyPileProperty() kiém tra dir liéu ngudi dung nhép vao:

Kiém tra Diéu kién
DistancePP Phai > 1
DistancePS > (0.5 x dudng kinh coc
Overlap > ()
LengthPile > dudng kinh coc
HeightFormWork, OffsetFormWork Néu bat van khuon, phai >0

— Néu hop 1é — cho phép ap dung
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e V¢ hinh minh hoa
— DrawSettinglmage()
— V& hinh trén Canvas thé hién:
+ Coc va mong (CanvasOverlapPile)
+ Chiéu dai coc (CanvasLengthPile)
+ Offset dim (OffsetCanvas)
— Giup ngudi dung dé hinh dung théng sé dang nhap
e Kétluan
— Lo&p SettingViewModel gitr vai tro:
+ Cau ndi gitra giao dién va dir liéu k¥ thuat
+ Piéu phdi cac thao tac va xir 1y su kién tuong tac cia ngudi diung
+ Kiém soat tinh hop 18 va cip nhat hién thi theo cau hinh

N6 14 thanh phan thiét yéu dam bao su trwe quan, chinh xac va 6n dinh cho toan

bd qua trinh cau hinh méng — coc trong phan mém.

Tén 16p: GeometryViewModel

Thudc khong gian tén: CVDIM_FoundationPile.ViewModel
1.6.1. Chirc ning tong quat GeometryViewModel
— GeometryViewModel diéu khién cac thao tac lién quan dén

+ Chon nhém mong
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+ Quan Iy cac 16p bd tri coc

+ Sinh mong va coc trén giao di¢n

+ Hién thi hinh minh hoa va cdu hinh b tri

+ Diéu chinh hinh hoc méng (L1, L2), ciu tric méng, dinh huéng

® Dit li€u quan ly (Property)

Thugc tinh Mo ta
Doc Tai li¢u Revit dang lam viéc
Unit Pon vi dy &n (mm, cm, inch...)
FoundationPileModel Mo hinh dir liéu téng thé

SelectedGroupFoundationModel

Nhom moéng hién tai dang thao tac

SelectedFoundationModel,
SelectedPileModel

Mong va coc dugc chon dé hién thi
hoac chinh stra

SelectedNumberPile

S6 lugng coc cho 16p méi

SelectedLayerPileModel

Lop bo tri coc duge chon dé xoa

IsEnabled

Trang thai bat/tit cac thao tac ciu
hinh

e Cic I¢nh tuong tac (ICommand)

Lénh

Chirc nang

LoadGeometryViewCommand

Tai giao dién bo tri
mong, v€ hinh nén, hién thi
16p coc

SelectionChangedGroupFoundationCommand

Khi chon nhom mong
moi

SelectionChangedIlmageFoundationCommand

Khi thay d6i kiéu hinh
hoc moéng (Image 0, 1, 2, 3)

DeleteLayerPileCommand

AddLayerPileCommand,

Thém/x04 16p bd tri coc

GenerateFoundationCommand

Sinh moéng va céc coc tur
dir 11éu da chon

ModifyFoundationCommand

Huy két qua sinh mong
dé diéu chinh la1
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Lénh Chirc nang
ReverseFoundationCommand Pao hudng bd tri mong
SelectionChangedFoundationCommand, Cap nhat hién thi khi doi

SelectionChangedPileCommand mong hodc coc

Gén mong lam dai dién
(dé dung trong cac tac vu
gan thong sb ¢t thép tu
dong sau nay)

ApplyRepresentativeCommand

e Céac chirc nang hién thi va xir 1y giao dién

— DrawMain(...)
+ V¢ toan b mo6 hinh moéng va coc dang chon
+ Dua vao dir liéu BoundingLocation va PileModels
+ Tu dong lay ty 18 voi don vi Unit

— ShowLayerPile(...)
+ Hién/an khéi cau hinh 16p coc tity theo kiéu hinh hoc méng (Image = 1)
+ Hién thi 6 nhap L1, L2 néu can

— ShowBHDColumnModel(...)
+ Hién thi/an cac cot b, h, d, length, width trong danh sach coc tuy theo:
+ Kiéu tiét dién (bxh hay d)
+ Kiéu mong tron hay vuong

— DrawlImageFoundation(...)
+ V& 4 hinh minh hoa mo ta cac kiéu méng (Image 0 — 3)

— ConditionL1L2(...)
+ Kiém tra diéu kién hop 18 cua L1, L2 khi sinh mong

o Két luan chirc ning
— Lép GeometryViewModel 1a trung tam diéu khién logic cho giao dién bb tri mong
va coc:
+ Cho phép ngudi dung xay dung mé hinh méng tir cac 16p bd tri coc
+ Quan ly trang thai “da sinh méng” dé tranh ghi d¢
+ Giao tiép v61 FoundationModel, PileModel, GroupFoundationModel dé cap nhat
hinh hoc moéng thyc té

154
SVTH: Nguyén Thé Thinh, Téng Viét Quy ~ GVHD: TS.Pham Thanh Hung



Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

+ Dibu khién toan bo khdi hién thi giao dién bing 1énh WPF

Tén l6p: ReinforcementViewModel
Khong gian tén: CVDIM_FoundationPile.ViewModel

1.6.2. Chirc ning tong quat ReinforcementViewModel
ReinforcementViewModel 1a 16p xur 1y logic chinh cho giao di¢n Reinforcement
View
Chtic ning ctia nd bao gom:
+ Cho phép ngudi dung cau hinh, kiém soat va bd tri thép moéng tu dong
+ Diéu chinh s6 luong, khoang cach, chiéu dai méc, 16p bao vé cua thanh thép
+ Thé hién truc quan hinh dnh mat cit va bd tri thép trén canvas

e Dir liéu quan 1y (Property)

Thudc tinh Mo ta
Doc Tai liéu Revit hién hanh
Unit Don vi do cua du an
FoundationPileModel Dit liéu téng thé méng — coc
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Thudc tinh Mo ta
SelectedFoundationBarModel Mong dang duoc bd tri thép
SelectedBarModel Thanh thép dang duoc chon dé chinh stra
IsEnabled Co bav/tdt mot sé diéu kién chinh stra
AllSpans Danh sach hudng bb tri thép ("Horizontal", "Vertical")

e (Cac lénh x1r ly sy kién (ICommand)

Lénh Chirc nang

Khoi tao giao dién, hién thi

LoadReinforcementViewCommand T
bo tri thép

SelectionChangedFoundationBarModelCommand  |[Khi d6i mong can bo tri thép

Khi chon thanh thép khac dé

SelectionChangedBarModelCommand . .
chinh stra

Khi d6i huéng bb tri

SelectionChangedSpanOrientationCommand _ _
("Horizontal" / "Vertical")

Tu dong tinh ) luong va
FixedNumberBarCommand khoang cach thanh thép
chinh

V& lai khi thay d6i chiéu dai
HookLengthTextChangedCommand

moc
DistanceTextChangedCommand, Thay d6i khoang cach/sd
NumberBarTextChangedCommand lugng thu cong

Kich hoat khi bat/tit thanh
thép

CheckModelCommand
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Lénh Chirc nang

Ap dung céu hinh thanh thép
ApplyAllFoundationCommand hién tai cho toan b mong

con lai

e Hién thi va vé mat cat

Phuwong thire Mo ta

ShowProperty() Hién/an céc trudng ciu hinh cua thanh thép twong tng

DrawMain() V& mit cat ngang md ta bd tri thanh thép

DrawSpanOrientation() V& hudng thép theo chiéu Horizontal/Vertical

e Tinh ning thong minh

+ Tu dong xac dinh diém neo, 16p bao vé, vi tri ¢t dua trén hinh hoc mong

+ Ty dong vé& lai mit cit khi nguoi dung thay d6i cau hinh

+ Kiém soat bat/tat thanh thép qua IsModel

+ Piéu chinh s6 lugng/thong s hang loat véi ApplyAllFoundationCommand
e Két luan chuc ning

ReinforcementViewModel.cs 13 trung tAm diéu khién qua trinh bd tri ¢t thép trong

mong, hd tro:

+ Tu dong hoa b6 tri chinh x4c va nhanh chong

+ Tuy bién linh hoat theo hinh dang méng, yéu cau k¥ thuat

+ Giao dién truc quan dé dung, hd tro chinh stra thii cong hodc hang loat

Pay 1a nén tang quan trong néu mudn phat trién API tu dong hoa hoan toan ¢t thép

mong trong Revit.
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Tén 16p: PileDetail ViewModel
Thugc khong gian tén: CVDIM_FoundationPile.ViewModel

1.6.3. Chirc ning tong quat PileDetailViewModel
Lop nay 1a ViewModel cho giao dién PileDetail View, cho phép:
+ Hién thi va cdu hinh chi tiét b tri coc trong méng
+ Gén coc thtr (Test Pile)
+ Xem mit cit coc, quy tic bd tri
+ Ap dung hoidc chinh sira m6 hinh méng — coc theo quy dinh

e Thudc tinh dir li¢u chinh (Property)

Thudc tinh Mo ta
Doc Tai li€u Revit hién tai
Unit Pon vi du &n (mm, cm...)
FoundationPileModel Mo hinh moéng-coc tong thé cia dir an
SelectedFoundationModel Moéng duoc chon dé xem chi tiét
SelectedPileModel Coc dugc chon trong méng
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Thudc tinh Mo ta

IsEnabled Co kiém soat bat/tit giao dién tiy theo trang thai ciu hinh

e (Cac lénh x1r ly sy kién (ICommand)

Lénh Chirc nang

LoadPileDetail ViewCommand Tai giao dién, v& quy tic bd tri va mat cat

Ap dung cAu hinh bd tri coc tu dong theo

ApplyCommand ,
quy dinh
ModifyCommand Huy 4p dung cau hinh dé chinh sira lai
ApplyTestPileCommand Gan coc duoc chon 1a “Coc thir”

i i Khi nguoi dung chon mong khac, sé€ hién thi
SelectionChangedFoundationCommand ..
lai mat cat moi

. , (khong duoc sir dung trong doan nay, c6 thé
SelectionChangedPileCommand o
dang mo rong sau)

e Hién thj hinh anh va mit cit

— DrawRulelmage(PileDetail View p)
+ V& hinh minh hoa quy tic bd tri méng va coc vao cic Canvas tuong Ung
+ C6 8 mau méng va 8 mau coc mic dinh

— DrawSection(PileDetail View p)
+ V& mit cét mong va hién thi cic coc bén trong
+ St dung néu d3 4p dung cdu hinh moéng (IsApplyRule = true)

— DrawPileDetail(FoundationPileWindow p)
+ V& chi tiét bo tri timg coc trong méng ra MainCanvas
+ Tu dong chia ti 1€, canh gilra, v€ mau khéac nhau gitra coc dang chon va coc khac
+ Gién theo timg mo hinh méng tir AllFoundationModels

e Ludng thao tac chinh

159
SVTH: Nguyén Thé Thinh, Téng Viét Quy ~ GVHD: TS.Pham Thanh Hung



Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

+ Nguoi dung mo tab chi tiét coc — goi LoadPileDetailViewCommand
+ Nhén “Ap dung” — sinh toan bé méng & coc tir quy tic — IsApplyRule = true
+ Giao dién v& lai mat cét va toan b bé tri
+ Néu can stta — nhan “Chinh sira” dé x6a hét két qua — IsApplyRule = false
+ Nguoi dung co thé chon 1 coc bat ky — nhéan “Pat 1am coc tht”
e Két luan chirc ning
PileDetail ViewModel 14 16p xtr Iy chuyén biét cho giai doan tinh chinh va biéu dién
chi tiét moéng — coc, 6 vai tro:
+ Gan logic gitra dit 1iéu bd tri voi hién thi k¥ thuat
+ HO tro x4c dinh coc thtr dé trién khai thi cong

+ Cho phép quay lai chinh sira dé dang, khong pha v& ludng thiét ké
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CHUONG 2: LAP TRINH CONG CU API TU PONG BO TRi COT,
SAN TU BAN VE AUTOCAD (2D) SANG REVIT (3D)

2.1. Muc dich cong cu
Cong cu cho phép tu dong tao cac cAu kién cot trong Revit tur dir 1iéu CAD duoc
import vao du an. Cac tinh nang chinh:
e Nhan dién cac d6i tuong hatch (mit cit) trong ban v& CAD
e Trich xuét thong tin hinh hoc (kich thudc, vi tri, gbc xoay)
e Tao cot Revit twong tng véi thong sb k¥ thuat chinh xéac

e Ty dong gan level va vat liéu theo cAu hinh

Giao dién WPF

2.2. Céu tric giai phap

ViewModel

I

XUr ly CAD

Tao cot

|

Quan ly giao dich
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2.3. Thanh phan chinh
2.3.1. Lép ColumnData (ColumnData.cs)
e Chtrc ndng: Luu trir thong tin hinh hoc cot tt CAD
e Thuoc tinh
+ CanhNgan: Kich thuéc canh ngan (mm)
+ CanhDai: Kich thudc canh dai (mm)
+ TamCot: Toa d0 tam cot (XY Z)
+ GocXoay: Goc xoay so voi truc X (radian)
e Xu ly chinh
+ Phan tich PlanarFace tirt CAD
+ Tinh toan céac thong s6 hinh hoc tir cac canh
+ Xac dinh hudng va goc xoay
2.3.2. Lop taocottucadViewModel (taocottucadViewModel.cs)
e Chuc nang: Quan ly dir liéu va logic nghiép vu
e Xu ly chinh
public void Initialize()

{
// Chon CAD link
Reference r = UiDoc.Selection.PickObject(...);

SelectedCadLink = Doc.GetElement(r) as ImportInstance;

// Lay danh sach layer
AllLayers = CadUtils.GetAllLayer(SelectedCadLink);

// Lay danh sach family cot
AllFamiliesColumn = new FilteredElementCollector(Doc)
.OfClass(typeof(Family))

.Where(f => f.FamilyCategory.Name.Equals("Structural Columns")
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|| f.FamilyCategory.Name.Equals("Columns"))
.ToList();

// Sap xép level theo cao do
AllLevel = new FilteredElementCollector(Doc)
.OfClass(typeof(Level))
.Cast<Level>()
.OrderBy(l => 1.Elevation)
.ToList();
b

2.3.3. Giao dién nguoi dung (taocottucadWindow.xaml)
e Thanh phan
+ ComboBox chon layer CAD
+ ComboBox chon family cot
+ ComboBox chon Base Level/Top Level
+ TextBox nhap offset

+ ProgressBar hién thi tién trinh

+ Nut OK/Cancel

2.3.4. Xir ly tao cot (taocottucadWindow.xaml.cs)

e Quy trinh
private void btnOk Click(object sender, RoutedEventArgs e)

{
// 1. LAy danh sach hatch tir CAD

List<PlanarFace> hatches = CadUtils.GetHatchHaveName(...);

// 2. Tao dir liéu cot

List<ColumnData>  columnDatalist =  hatches.Selectth =>  new
ColumnData(h)).ToList();
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// 3. Tao transaction nhom

using (TransactionGroup tranGroup = new TransactionGroup(Doc))

{

tranGroup.Start("Create Columns");

/I 4. Duyét qua turng cot
foreach (ColumnData data in columnDataList)

{

using (Transaction tran = new Transaction(Doc))

{

tran.Start("Create Column");

//'5. Chon family symbol phu hop

FamilySymbol symbol =
FamilySymbolUtils.GetFamilySymbolColumn(...);

// 6. Tao instance cOt

Familylnstance column = Doc.Create.NewFamilylInstance(
data. TamCot,
symbol,
BaseLevel,

Structural Type.Column);

// 7. Thiét 1ap thong sb

column.get Parameter(BuiltiInParameter. FAMILY BASE LEVEL PARAM).Set(Bas
eLevel.ld);
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column.get Parameter(BuiltInParameter. FAMILY TOP LEVEL PARAM).Set(TopLe

vel.Id);
/] 8. Xoay cot theo gbc
Line axis = Line.CreateUnbound(data.TamCot, XYZ.BasisZ);
ElementTransformUtils.RotateElement(Doc, column.Id,
data.GocXoay);
tran.Commit();
b
b
tranGroup.Assimilate();
b
b

2.4. Cong nghé¢ sir dung
e Revit API: Giao tiép voi méi truong Revit
e  WPF Framework: Xay dung giao di¢n nguoi dung
e MahApps.Metro: Ul framework hién dai
e Material Design: Thiét ké giao dién material
e MVVM Pattern: Tach biét logic va giao dién
2.5. Uu diém cong nghé
e Tu dong hoa cao: Giam 90% tho1 gian tao cot thu cong
e DO chinh xac: Bam bdo vi tri va kich thude chinh xac
e Xu ly 16i: Co ché transaction rollback khi c6 16i
e Thén thién nguoi ding: Progress bar hién thi tién do

e M¢ rong: DE dang bo sung cic loai cau kién khéc
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= Cong cu nay giup tdi vu hoa quy trinh chuyén dbi tir ban v& CAD sang m6 hinh
Revit, ddc biét hidu qua vé6i cac du an c6 sb luong cot 16n va yéu cau do chinh xac

cao.
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CHUONG 3: LAP TRINH CONG CU API TU PONG BO TRi TAO
THEP PON CHO DAM

3.1. Muc dich cong cu
Cong cu ty dong hoa quy trinh bd tri cdt thép cho dam trong Revit, bao gom:
e Thép chu 16p trén/dudi
e Thép dai chinh véi 3 doan (dau, giira, cubi)
e Tuy chinh duong kinh, sb lvong, khoang cach thép

e Ty dong tinh toan vi tri b tri dua trén hinh hoc dim

3.2. Céu tric giai phap

‘ Lénh Revit ‘

Giao dién WPF

ViewModel

Xir by hinh hoc dam

Tao thép cha Tao thép dai

167
SVTH: Nguyén Thé Thinh, Téng Viét Quy ~ GVHD: TS.Pham Thanh Hung



Thiét ké ket cau cong trinh chung cu xd hoi cho ngwoi co cong voi cach mang

3.3. Thanh phan chinh
3.3.1. Lép RebarSingleBeamViewModel
e Chutrc ndng: Quan ly logic nghiép vu va dir licu
e Xu ly chinh
public void Initialize()
{
// Lay danh sach dudng kinh thép
AllDuongKinh = new FilteredElementCollector(Doc)
.OfClass(typeof(RebarBarType))
.Cast<RebarBarType>()
.ToList();

// Thiét 1ap mic dinh

SelectedUpperDiameter = AllDuongKinh[0];
SelectedLowerDiameter = AllDuongKinh[0];
SelectedDuongKinhDaiChinh = AllDuongKinh[0];

// Lay hinh dang thép dai

AllRebarShape = new FilteredElementCollector(Doc)
.OfClass(typeof(RebarShape))
.Cast<RebarShape>()
.ToList();

// Chon hinh dang mac dinh "M_T1"

SelectedStirrupShape = AllRebarShape.FirstOrDefault(x => x.Name ==
HM_TI H);
// Tinh toan khoang cach dai mac dinh
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DistanceS1Stirrup = DistanceS3Stirrup =
Math.Round(dd.FeetToMM(InforBeam.ChieuDai/4));

DistanceS2Stirrup = Math.Round(dd.FeetToMM(InforBeam.ChieuDai/2));
ScaleS1Stirrup = ScaleS3Stirrup = 100;
ScaleS2Stirrup = 200;

}

3.3.2. Phwong thirc tao thép
e Tao thép dai

internal static Rebar RebarForReBarShapeSetSpacing(...)
{
Rebar rebar = Rebar.CreateFromRebarShape...);
rebar?.GetShapeDrivenAccessor().ScaleToBox(...);
rebar?.SetLayoutAsMaximumSpacing(...);
return rebar;
b
e Tao thép chu
internal static Rebar RebarForCurveSetFixNumber(...)
{
Rebar rebar = Rebar.CreateFromCurves(...);
rebar?.SetLayoutAsFixedNumber(...);
return rebar;

b
3.3.3. Quy trinh tao thép(BottonOK)
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‘ ViewModel

Nhan "OK"
501 BottonOk()

Tinh todn|vi tri thép

Tao thép dai doan dau
Tao thép dai doan gilla
Tao thép dai doan cudi
Tao thép chi ldp du'di
Tao thép chi lGp trén
Thanh céng

Biéng cilia s0
ViewModel

3.4. Giao dién nguwoi dung
e Bb cuc :
Thép chu trén: Chon duong kinh + sb cay
Thép cha dudi: Chon duong kinh + sb ciy
Thép dai chinh: Chon hinh dang + dudng kinh
Khoang cach dai: S1 (dau), S2 (gitta), S3 (cudi)
Ty 1¢: Scale cho tirng doan dai
3.5. Cong nghé st dung
e Revit API: Tao va quan 1y dbi tuong thép
e WPF + MVVM: Kién trac giao dién hién dai
e MahApps.Metro: Giao dién metro style

e Material Design: Nguyén tac thiét ké vat liéu
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e XAML: Dinh nghia giao dién nguoi dung
1. Tu dong hoa cao:
Tu dong tinh toan vi tri thép dua trén hinh hoc dam
Xt Iy 3 doan dai khac nhau (dau, gitta, cudi)
2. Chinh xéc:
Tinh toan 16p bdo v¢ bé tong
Xac dinh vi tri thép chu theo tiéu chuin
Kiém soét khoang cach thép dai chinh xac
3. Linh hoat:
Tuy chinh sb lugng, dudng kinh thép
Piéu chinh khoang cach dai tirng doan
Thay d6i ty 18 hinh dang dai
4. Hiéu suat:
Giao dich nhém (TransactionGroup) quan 1y toan bo qua trinh
Xt Iy hang loat trong mot giao dich duy nhat
5. Giao dién than thién:
Bé cuc truc quan, dé sir dung
Hién thi dy du thong s k¥ thuat
Hb trg phim tit (Enter/Escape)
7. Hudng phat trién
+ B0 sung tinh nang cho dam phirc tap (dim cong, dim nghiéng)
+ Tich hop tuy chon méc neo cho thép chu
+ Thém tinh ning kiém tra xung dot thép
+ Téi vu héa tde @6 xir Iy dam 16n
+ Xuat bao céo khéi lugng thép ty dong

3.6. Két luan

Cong cu "Tao Thép Pon Cho Dam" 1a giai phap toan dién cho viée b tri cdt thép
dam trong Revit, két hop:
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e Tinh chinh xac k¥ thuat
e Tdc dd xtr Iy vuot troi
e Giao dién tryc quan dé su dung
Giup gidm 70% thoi gian so voi phuong phap tha cong, dac biét hiéu qua voi cac

du an c¢6 nhiéu dam lap lai.
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KET LUAN

Qua viéc lya chon va tinh todn két cau cho cong trinh “Chung cu xa hoi cho nguoi
cO cong voi cach mang”, em nhan thay cong trinh c6 quy moé khé 16n vi phai dam bao
yéu cau kién trac va két cau chiu lyc cho cong trinh. Dya vao d6 ma em dua ra phuong

an ket cau cho cong trinh la:

Phan méng: Dya vao tai trong tai chan ¢t va céc chi ti€u co 1y ctua dat chon mong

coc khoan nhoi.
Phén than: Chon hé két cau khung chiu lyc BTCT d6 toan khdi.

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

Két qua tinh todn dugc thuc hién dya trén sy téng hop cac kién thirc dugc hoc tir
mon hoc co s¢ nganh dén cac mén hoc chuyén nganh nhu: Co hoc dat, Co két cu, Két
cu bé tong cot thép, Nén va Mong, va st dung phﬁn mém Safe, Etabs, Excel, Revit va
phan mém Visual Studio 2022.
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