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Lo1 noi dau

D6 an tot nghiép (PATN) 14 hoc phan khép lai chwong trinh dio tao k¥ su xay dung. Py ciing
1a hoc phan khién nhiéu sinh vién ling ting nhat: khéng phai vi thiéu kién thirc, ma vi khéng biét
bdt dau tir ddu va trinh ti ra sao. Sach gigo trinh day ta cong thirc, nhung it khi day ta cdch lam
mét do dn tir trang gidy tring dau tién dén budi bao vé.

Quyén sach nay ra doi dé lap khoang trong do.

Sach nay danh cho ai
Sach phuc vu hai nhom ban doc:

« Sinh vién nganh K§¥ thuat cong trinh xay dung dang lam DATN: dung nhu mét cdm nang
tng buoc, cd bang kiém dé tu doi chicu.

« Giang vién huwéng din: dung lam khung kiém soat tién do, chat lugng va cach danh gi.
Céc ghi chu riéng cho giang vién dugc dong khung mau cam xuyén suot sach.

Cach str dung sach

Sach dugc viét theo phuong chim “phwong phap két hop bai miu”: mdi chuong vira trinh
bay nguyén Iy va trinh tw tinh todn, vira minh hoa lién mach bang mét cong trinh duy nhat — Nha
cao tang da nang (20 tang ndi, 02 tang ham). Nho vy, cac con sb va sb liéu dn khép véi nhau tir
chuong dau dén chuong cudi, gitp nguoi doc théy duoc mach cong vi¢c thuc sy cua mat dd an.

Sach ¢6 bdn loai hop hd tro:

« Hop Luwu y (xanh duong): nhitng diém can ghi nhé, dé nham.
« Hop Sai héng thwong gip (d6): 16i sinh vién hay mac va cach tranh.
* Hop Quy trinh (xanh 14): cac budc cong viéc theo dung thur ty.

« Hop Ghi chii cho GVHD (cam): nhic nhé danh riéng cho ngudi hudng dan.

Pham vi

Trong co cdu diém ctia mot DPATN xay dung dan dung, phan Két cAu thudng chiém ti trong 16n
nhat (Nhém Két cau chinh: 60%, gdm Khung than 35% va Nén mong 25%), bén canh phan Kién
trac va phﬁn Thi cong. Quyén sach nay tap trung vao ph?ln Két clu — tir xac dinh tai trong, chon so
b tiét dién, tinh san, khung — vach, méng, cau thang, cho téi kiém tra téng thé va chuén bi bao vé.
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Loi noi dau il

Phan Kién trtic va Thi cong duoc néu 6 muc dinh vi (méi lién hé va sb liéu can ban giao), khong
di sdu hudng dan chi tiét, vi hai phan d6 thudc chuyén mén ciia giang vién bd mén tuong mg.
Sach cdp nhat theo hé¢ théng tiéu chuan Viét Nam hién hanh (xem danh muc Tai liéu tham khao),
dic biét 1a TCVN 2737:2023 vé tai trong, TCVN 5574:2018 vé két cau bé tong cot thép, TCVN
9386-1:2025 vé thiét ké cong trinh chiu dong dat va TCVN 10304:2025 vé thiét ké mong coc.

Luu y quan trong vé liém chinh hoc thuat

Pay 14 tai liéu hoc tap. Sinh vién phdi thay bang s lidu cong trinh ctia minh va e thuc hién
lai ting budc tinh. Viéc sao chép nguyén van thuyét minh hoac ban vé cta sach (hay cua bat ky do
4n nao khac) bi coi la vi pham quy ché hoc tap va c6 thé dan téi viée bi dinh chi xét tot nghiép. Hay
dung sach nhu nguoi thay chi duong, khong phai nhu ban sao dé ndp.
Loi cam on

Tbi chan thanh cam on céc thy c6 trong Khoa K§ thuat Xay dung di gop ¥ cho ban thao, va
cac em sinh vién qua nhi¢u khoa da dat ra nhitng cau hoi khién ndi dung sach ngay cang rod rang va

thiét thyc hon. Moi gop y xin giri vé toi dé sach duoc hoan thién trong cac lan tai ban sau.

Nguyén Phii Hoang
Khoa Ky thudt Xay dung
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Luu d6 quy trinh thyc hién PATN kétcdu . . . . . ... .. ... ... .. ....

So db khung phéng nhiéu téng cot — dam lién két cing, ngam tai mit mong .

Chon hé két cau theo sb tang khung (£<~12 tang) — vach cung — khung — Vach
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B& tri vach cimg tai 161 thang may — thang bo: vach nhan phan 16n luc cit do gid
vadong dat . .. ... L

So db truyén tai trong téng thé: sain — ddm — c6t —moéng . . . . . . . . . . . . .
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HDPATN, Khoa KTXD. Ban vé& gbc ciia s6 tay dung ludi nhip 6,8 m; sich da thong
nhat luéi 6,0x7,5 m — kich thuée ldy theo van ban Chwong 2. . . . ... ... ..
So d6 truyén tai tir san tang vao ddm khung: tai hinh tam giac va hinh thang truyén
thang vao dam khung theo duong phan gidc . . . . . . . . . . . ... ... ...
Phén b ap luc gi6é theo chiéu cao: mat dén giod (ddy, ¢.) va mat hat gié (¢;). Hé sb
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Chuong 1

ry

Mé dau va Quy trinh thuwe hién Do an to
nghi¢p

1.1 Muc dich ciia quyén sach

D) 4n tot nghiép (PATN) 13 hoc phan tong hop, danh gia toan bo kién thire chuyén nganh cia
sinh vién thong qua viéc thiét ké két ciu, nén moéng va bién phap thi cong mot cong trinh thyc té.
Quyén sach nay 1a cAm nang thwe hanh gitp sinh vién biét lam gi, lam theo thir tw nao, va trinh
bay ra sao — thay vi md mam hoic sao chép may moc.

Sach duoc trinh bay theo phuong cham “phwong phép két hep bai miu”: mdi chuong vira
néu nguyén 1y tinh toan, vira minh hoa bang cong trinh xuyén sudt Nhd cao tang da nang (20 ting
noi + 02 tang ham).

Day la tai liéu hoc tap, khong phai tai liéu dé sao chép nguyén van. Sinh vién phai thay s6
li¢u cong trinh ciia minh va tu thuc hién lai cac budc tinh. Vi¢c sao chép thuyét minh, ban
v€ bi coi 1a vi pham quy ché va c6 thé bi dinh chi xét tot nghiép.

1.2 Doi twgng sir dung
Sach phuc vu hai nhom:

« Sinh vién lam DATN nganh K§ thuat cong trinh xay dung: dung nhur cam nang timg budc,
c6 checklist tw kiém tra.

« Giang vién huwéng din (GVHD): ding lam khung kiém soat tién do va chat lugng; cac ghi
chu danh riéng cho GVHD dugc dong khung mau cam.

1.3 Phén ludng dinh hwéng va Co ciu diém

Khoa X4y dung quy dinh d6 an t5t nghiép dugc chia thanh 2 hudng chuyén sau. Tuy thudc vao
dinh hudng, sinh vién s€ chon mdt trong hai huéng sau:
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1.4. Huong dén thuee hién Phan Kién tric 2

1.3.1 Nhém 1: Chuyén dé Két cau chinh

Nhom nay tép trung sau vao giai quyét cac bai toan phan tich va thiét ké két cau cong trinh chiu
tai trong tinh va dong (gi6 dong, dong dat) bang mo hinh khong gian két hop tinh tay kiém chimg.
Co cau diém toan do 4n: Kién triic 15% — Két cau chinh 60% (Khung than 35% + Nén méng
25%) — Thi cong 25%.

Yéu ciu ndi dung Két cAu: Tinh toan san tang dién hinh; Tinh toan khung khong gian (mo
hinh ETABS, kiém tra chuyén vi, dao dong, tinh thép dﬁm—cét); Tinh toan két ciu phu (cﬁu thang
bo); va Thiét ké nén moéng (moéng coc khoan nhdi / coc €p).

Sai hong thwong gap

Canh b3o a0 giac phan mém: Tuyét d6i KHONG dugc dung ETABS dé trich xuét ndi luc
tinh thép san (do ludi mesh tw dong cia ETABS khong chinh x4c cho cau kién ban). Bat
budc phai tinh tay hodc xuat mo hinh sang SAFE!

1.3.2 Nhém 2: Chuyén dé Thi cong chinh (Két ciu phu)

Nhom ndy tap trung sdu vao ki thuat thi cong, to chitc mit bang, tién d6 va an toan lao dong
cong trinh. Phan két ciu dugc giam tai, tip trung vao k¥ ning tinh tay kinh dién cac ciu kién doc
1ap. Co cu diém toan dd an: Kién tric 15% — Két cAu phu 25% — Thi cong chinh 60%.

Yéu ciu ndi dung Két cAu phu: Khong yéu cau mé hinh khung khong gian va méng phirc tap.
Bit budc tinh toan hoan toan bing tay 03 cau kién: San sudn tang dién hinh (Chuong 5), Dam
phu/Dam doc (Chwong 11), va Cau thang bo (Chuong 8).

1.4 Huwéng din thwe hién Phan Kién tric

Phan Kién tric 1a budc dao dau bat bugc dé dinh hinh hinh hoc cho bai toan két cau, gitip sinh
vién hiéu rd khong gian 1am viéc cuia cac cau kién trude khi bat tay vao phan tich mé hinh.

Do khéi lugng ndi dung can trinh bay cta phan nay twong ddi nhiéu va mang tinh biéu mau,
toan bo Pé cwong chi tiét va Hwéng din viét Thuyét minh Kién tric di duoc hé thong hoa va
chuyén sang Phu luc E.

Sinh vién vui 10ng 14t dén Phu luc E dé 1y miu (template) va dién cac so liéu cong trinh trong
g cta minh vao thuyét minh (tir Nhu cau, Dia diém, Giai phap khéi, Phan khu chirc ning cho
dén Heé thdng k¥ thuat M&E).

Yéu chu ban vé Kién tric: Thé hién tir 03 dén 05 ban v& kho gidy Al bao gdm: Cac mit
bang (trét, dién hinh, mai), mat ding, mat cat. Ban v€ phai the hi¢n day du chi tiét ludi truc,
kich thwéc lam co so tinh toan két cau.

1.5 Lo trinh thuc hién DATN

Trinh ty dudi day phan anh dting mach cong viéc cia mot dd an két cAu, cling 1a mach cua
quyeén sach nay (xem Hinh 1.1).
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1.6. Bang kiém cong viéc theo tuan (checklist)

1.6 Bang kiém cong viéc theo tuan (checklist)

Goi y phan bd thai gian (cho 15 tuan):

1. Nhan dé bai, sd
liéu & Kién tric

Y

2. Co so thiét ké,
chon giai phap

Y

3. Xac dinh
tai trong

Y

4. Chon so
bo tiet dién

Y

5. Tinh san, ciu
thang & Dam phu

Y

6. Tinh khung &
kiém tra tong thé

Y

7. Thiét ké
nén mong

Y

8. Thuyét minh,
ban v€, bao vé

Hinh 1.1: Luu d6 quy trinh thuc hién DATN két cau

1. Tuan 1-2: Nhan dé bai, tong quan Kién trtc, chon giai phap (Ch. 2).
2. Tuén 3-4: Xac dinh tai trong, chon so b tiét dién (Ch. 3, 4).
3. Tuén 5-7: Tinh San, Ciu thang & Dam phu (Ch. 5, 8, 11).

4. Tuan 8-10: Tinh khung khong gian, kiém tra tong thé (Ch. 6) (Ap dung cho Nhém Két
cau chinh).
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1.7. Muc tiéu hoc tdp cua sach 4

5. Tuan 11-12: Thiét ké Nén mong (Ch. 7) (Ap dung cho Nhém Két cau chinh).
6. Tuan 13—14: Hoan thién thuyét minh, ban v&.

7. Tuan 15: Nop va bao vé (Ch. 9).

Sai hong thwong gap

Ba 15i sinh vién hay mac & giai doan m& dau: (1) khong doc ki ban vé& kién trac nén chon
sai kich thudc ludi cot; (2) bat tay tinh ngay ma chua chot gidi phap két cau, phai lam lai;
(3) dé don hét ban v€ va thuyét minh vao tuan cudi.

1.7 Muc tiéu hoc tap caa sach
Sau khi hoan thanh theo quyén sach nay, sinh vién co thé:
« Lua chon va ludn cir dugc giai phap két cau cho nha cao tang.
« Tinh toan va bd tri cbt thép cho san, dam, cot, mong, cau thang theo TCVN.
« Kiém tra diéu kién téng thé (chuyén vi dinh, 1éch ting, tic dong dong dat).

« Trinh bay thuyét minh — ban vé& diing quy cach va ty tin bao vé do an.

Khi cham, nén yé€u cau sinh vién ching minh /ugn ctr cia moi lya chon (vi sao chon san
suon, vi sao chon coc khoan nhoi...) chir khong chi doi chicu két qua so. Pay 1a diém phan
biét sinh vién hiéu bai véi sinh vién sao chép.

Nguyén Phti Hoang



Chuong 2

Co so thiét ké va Lwa chon giai phap két cau

2.1 Giéi thiéu chung

Chuong nay trinh bay cac ludn cit nén tang cho toan bd qua trinh tinh toan: tir viéc phan tich,
lya chon hé két cau chiu lyc, xac dinh céc ti€u chuan ap dung, chon vat li¢u, dén thong nhat h¢ don
vi va cong cu tinh toan.

Day la churong sinh vién hay 1am qua loa nhit, nhung hoi dong lai danh gia rat cao. Moi lya
chon (san sudn hay san phang, khung thuan hay khung—vach, méng noéng hay coc) déu phai
c6 luan cwr, khong duoc néu suong.

2.2 Phan tich va lwa chon hé két cAu chiu lue

2.2.1 Céc hé két cAu chiu luc chinh

Can ctr kha nang tiép nhan tai trong — ddc biét 1a tai trong ngang — nha cao tang thuong dung
cac hé sau:

« Hé khung: cot va dam lién két ctng tao thanh khung chiu luc. Phu hop nha thap va trung
tang; khi chi€u cao 16n, chuyén vi ngang tang nhanh.

« H¢ khung — vich: két hop khung véi cac vach cing (tudng bé tong cdt thép). Vach dam
nhan phan 16n Iyc cat; khung giit 6n dinh va chiu tai dimg.

* Hé khung — 16i: 161 cung (thang may, thang bd) chiu tai ngang, khung bao quanh chiu tai
ding. Phu hop nha rat cao.

» HE 16i — hop: dung cho si€u cao tang, ngoai 161 con c6 hé két cau bao quanh dang Ong.

Hinh 2.2 1a c¢én ctr truc quan nhét dé bién luan chon hé két ciu. Cong trinh minh hoa khoang
20 tang, nam & vung giao gitra “khung” va “vach cing / khung — vach”. Vi vay chon khung
— vach 1a hoan toan hop 1y — va can giai thich dugc vi sao khong chon khung thuan.
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2.2. Phan tich va lya chon hé két cau chiu luc 6
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Hinh 2.1: So @6 khung phang nhiéu ting: cot — dim lién két cimg, ngam tai mit mong
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Hinh 2.2: Chon h¢ két cau theo s6 ting: khung (<~12 tang) — vach cting — khung — vach cing
(=~ 40 tang) — khung ong — ong trong ong
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2.2. Phan tich va lya chon hé két cau chiu luc 7
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Hinh 2.3: So @6 nit khung 3D trén mit dtimg: ddnh sb nut theo tang va truc — cach dit tén dé gan
tai va doc két qua noi luc khong nham

2.2.2  Cac loai két ciu san

Bang 2.1: So sanh cac phuong an két ciu san

Loai san Uu diém Nhuoe diém

San sudn (ban + DO cung lon, vuot nhip tdt, Chiéu cao két cdu 16n (co

dam) pho bién, dé thi cong dam), anh hudng tran

San 6 co Giam chiéu day ban, kién Thi céng phirc tap, tén cdp
trac tran dep pha

San khong dam Tran phang, thong thiy t6t, Dé xuyén thung, kho kiém
tang chiéu cao str dung soat nut

San g luc trudc  Vuot nhip rat 16n, mong, Yéu cau thiét bi — cong
tiét kiém vat ligu nghé cao, dat

| |
san suon (co dam) san phang (khong dam)

phai kiém tra choc thung

Hinh 2.4: So sanh mit cit san sudn (c6 dam 1) va san phang (khong dam — phai kiém tra choc
thing)
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2.2. Phan tich va lya chon hé két cau chiu luc 8

Buéc Cong thirc — thay sb Két qua
Budc cot dién hinh Ly x Ly = 6,0 x 7,5m = Ilp/l; = San lam viéc 2 phwong
1,25 < 2
Nhip 16n nhét Lyae = 7,5m — vuot nhip trung binh ~ Dung dam, khong dung ban
khéng dam
Yéu cau kién trac Tran van phong c6 thé ha trin thach cao  Chép nhan dwge dim 19
Thi cong Pon vi thi cong quen cp pha ddm —san  U'a tién phwong an quen thudc

truyén thong
Két luan Hop 3 yéu t6: nhip — kién tric — thi cong  San swon BTCT toan khéi

2.2.3 Luwa chon hé két cau cho cong trinh
Budéc 1 — it van dé: cac phwong an kha di

Cong trinh minh hoa cao 66,0 m (20 ting ndi x 3,3m), do do tai trong ngang (gi6, dong dat)
déng vai tro chi dao. V6i quy mé nay, c6 bdn phuwong an két cau chiu luc can xem xét:

1. Khung thuin (chi cot — dim, khong vach).

2. Khung — vach (cot — dam két hop vach BTCT).

3. Khung — 16i (cot — dam két hop 15i cing ¢ gitra).

4. Ong (tube) — hé két cau hién dai, cot day dic chu vi.

Buéc 2 — Xac dinh tiéu chi va trong s6

Khong thé danh gia “phuong an nao hay hon” néu khong noi & danh gia theo tiéu chi gi.
Béng 2.2 néu bon tiéu chi va trong so twong ing cho cong trinh nay.

Bang 2.2: Bon tiéu chi danh gia phuong an két cu va trong sd

Tiéu chi Trong s6 Vi sao quan trong vo6i cong trinh nay

Kha ning chiu tai ngang 35% Nha 20 tang, gi6 & dong dat chiém wu thé; day 1a tiéu chi quyét
dinh

Kinh té (vat liéu) 25% Vén dau tu 1a rang budc thyc té cia chi dau tu

Kha thi thi cong 25% Ning lyc nha thiu dia phuong va tién do

Quen thugc & an toan 15% Han ché rui ro do thiéu kinh nghiém thi cong

Ba tiéu chi dau la bat bugc. Ti€u chi “quen thudc” co6 trong s6 nho vi mét d6 an tot nghiép
khong nén chon phuong an chi vi “d€ [am”. Tuy nhién véi nha thau dia phuong chua c6 kinh
nghiém két cau Ong, ti€u chi ndy van c6 vai tro nhat dinh — va can duoc ghi ro, khong giau
di.

Buéc 3 — Cham diém tirng phwong 4n
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2.2. Phan tich va lya chon hé két cau chiu luc 9

Ma tréan so sainh phwong an: Lua chon hé két cau chiu luc (thang diém 10)

Tiéu chi T,r(.)ng Nhan xét — danh gia Piém
s0

Khung thuin 35% Chuyén vi dinh 16n vugt H /500 khi nha trén 3
khoang 12 tang; kém hiéu qua

Khung thuan 25% T’iét kiém yét liéu ban dau nhung phai tang ct 5
rat 16n & tang dudi

Khung thuan 25% Dé thi cong, quen thude 9

Khung thuin 15% Pon gian, it rdi ro 9

Khung — vach 35% Vich tai 16i thang dam nhan phan 16n luc cat, 9
chuyén vi dat yéu cau

Khung — vach 25% Téi wu: cot nho hon nhd véch chia tai ngang 8

Khung — vach 25% Khung + véch thi cong song song, tién do tt 8

Khung — vach 15% Phé bién, nha thau dia phuong da lam nhidu 9

Khung — 161 35% Rét ctmg, chuyén vi nho nhét trong ba phuong 10
an khung

Khung — 161 25% Chi phi van khudn 16i cao, thi cong 161 phurc tap 6

Khung — 161 25% Cén thiét bi va nhan lyc chuyén biét 6

Khung — 161 15% it phd bién hon & dia phuong 6

He¢ bng (tube) 35% Rét cing nhung chi kinh té khi trén 40 tang 8

Heé 6ng (tube) 25% Khoéng kinh té & quy m6 20 tang; thira kha ning 3
chiu luc

Heé 6ng (tube) 25% Doi hoi cong nghé cao, kho v6i nha thau

Hé éng (tube) 15% Khong phu hop véi quy mé va nang lyc dia 4
phuong

Buéc 4 — Két luan va Iy do loai cic phwong an khac

Két luin phwong an két cau: San suon BTCT toan khdi trén hé Khung — Viach BTCT, dat
trén mong coc khoan nhoi.

Bang 2.3: Tong hop diém va 1y do loai tirng phuong an

Phuong dn Piém Quyét dinh Ly do

Khung thuin 5,9 Loai Khéng du cimg cho 20 tang — chuyén vi vuot ngudng. Chi
dung dén khoang 10-12 tang

Khung — vach 8,5 CHON Can bang tot nhat gitra do cumg, chi phi va kha ning thi
cong

Khung — 161 7,4 Du phong K¥ thuat t6t hon nhung chi phi van khuén cao; chon néu
chuyén vi van khong dat sau khi téi uu vach

Heé 6ng (tube) 4,9 Loai Thira kha nang va khong kinh t& & quy mé 20 tang
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2.3. Cdc tiéu chudn va quy chudn dp dung 10

Ghi cha cho GVHD

%3

Day 1a phan hoi dong dic biét quan tAm. Cau hoi gan nhu chiac chan: “Vi sao em chon
khung — vach ma khéng phai khung — 16i hay khung thuan?” Tra 16i “Vi thay/c6 em bao thé”
1a diém trir ning. Tra 10i bang Bang 2.3 — c6 tiéu chi, co trong s6, c6 diém, va néi ré vi sao
logi — 14 diém cong 16n.

Néu cong trinh chi cao 8—12 ting Khi d6 tiéu chi “kha niang chiu tai ngang” giam vai tro,
va khung thuan tré nén hgp ly vé kinh té. Quy trinh van giit nguyén (bon budc), nhung
trong so doi: ky thuat 25%, kinh té 35%, thi cong 25%, quen thudc 15%. = Bai hgc: trong
sO0 phu thudc quy moé cong trinh, khong c6 bd trong s6 dung chung cho moi dé an.

Bai tap bién thé:

Thay d6i quy mé cong trinh Van gitr mat bang va budc cot nhu cong trinh minh hoa, hay:
a) Lap lai ma tran so sanh phuong an cho truong hop nha 12 tang (trong sé k¥ thuat 25%).
b) Lap lai cho truong hop nha 30 tang (trong sb ki thuat 40%).

¢) So sanh két ludn cua ba truong hop (20, 12, 30 tang) va rit ra ngudng so tang ma tai d6
khung thuan khéng con phu hop.

vach cm’rnﬁg BTCT)

g gid

Hinh 2.5: B4 tri vach cling tai 16i thang méay — thang bo: vach nhan phan 16n lyc cét do gié va dong
dat

Hay so sanh hai hinh 2.1 va 2.5: khung phang (chi ¢6 cot — dim) s& véng rat nhiéu khi c6
g16, con khi thém vach cting vao 161 thi chuyén vi gidm manh. Pay chinh 1a 1y do chon hé
khung — véach cho nha cao tang.

2.3 Cic tiéu chuin va quy chuin 4p dung

Toan bd qua trinh tinh todn tuan tha hé théng tiéu chuén Viét Nam hién hanh. Béang 2.4 liét ké
cac tiéu chuan chinh.
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2.4. He¢ don vi swr dung 11

Bang 2.4: Cac tiéu chuan — quy chuan chinh ap dung

S6 hiéu Noi dung

TCVN 2737:2023 Tai trong va tac dong

TCVN 5574:2018 Két ciu bé tong va bé tong cdt thép — Tiéu chuan
thiét ké

TCVN 9386-1:2025 Thiét ké cong trinh chiu dong dat — Phan 1: Quy
dinh chung, tac dong dong dat va quy dinh cho nha

TCVN 9386-5:2025 Thiét ké cong trinh chiu dong dat — Phan 5: Nén
mong, két cAu chiu luc va két cdu dia ky thuat

TCVN 10304:2025 Thiét ké mong coc

TCVN 9362:2012 Tiéu chuén thiét ké nén nha va cong trinh

QCVN 06:2022/BXD Quy chuan k¥ thuat qudc gia vé An toan chay cho
nha va cong trinh

Luu y ding ding phién ban méi nhit. Nhiéu tai liéu cii (trudc 2020) van ghi TCVN
2737:1995, TCVN 5574:2012, TCXD 205:1998 hay TCVN 10304:2014 — nay di dugc thay
the. Sinh vién dung ban cii s€ bi trir diém va c6 thé sai két qua.

2.4 He¢ don vi str dung
Dé nhét quan toan bo thuyét minh va ban v&, sach dung hé SI:

Bang 2.5: H¢ don vi st dung

Dai lugng Don vi

Kich thuéc m, mm

Luc N, kN

Luc phan b kN/m

Tai trong dién tich kN /m?

M6 men kN -m

Ung suat Pa, kPa, MPa

2.5 Lua chon vat li¢u

2.5.1 Bétong

Cap do bén bé tong dugc chon theo quy mo cong trinh va vi tri cau kién. Vi nha cao tang, cot
va vach tang dudi thuong dung cap bén cao hon dé du kha nang chiu nén va giam tiét dién.
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2.6. Cong cu tinh toan 12

Buwéc Cong thirc — thay s6 Két qua
Nha 20 tang, cot tang 1 chiu Véi tiét dién 900 x 900 mm thi B25 da B25 (R, = 14,5 MPa)
N ~ 8775kN du (xem Chuong 4);, chi khi tiét dién bi
gidi han méi can nhac B30
Cot — vach tang trén (tai Co thé giam cap bén B25 (R, = 14,5 MPa)
giam)
Dam, san (chi yéu chiu uén) Bé tong khong can qua cao, nhung > B25
B20
Coc khoan nhdi Thi cong dudi nudce, can do sut cao B25 - B30, do sut 18 - 20 cm
Nguyén tic chung Cép bén giam ddn theo chidu caonha  Toi wu — kinh té — thong nhit

ban vé

Can ghi 1 trong thuyét minh: cdp dé bén (vi du B25, B30...), twong Gng mdc theo cwong dé
chiu nén f, va cac dac trung bién dang dung trong tinh toan theo TCVN 5574:2018. Khong
14n gitra “mac” va “cap do bén”.

2.5.2 Cot thép

Chon nhém thép theo kha ning cung tng (thudng CB300-V, CB400-V cho ciu kién chiu udn;
mot sO cau kién dung thép c6 gioi han chay cao hon). Can néu cuong do chiu kéo — nén tinh toan
theo TCVN 5574:2018.

Bang 2.6: Dic trung co hoc ¢t thép dung phd bién trong d6 an

Nhom thép R; = R;c MPa) R, (MPa) Duing cho

CB240-T (AI) 210 170 Dai, thép ciu tao
CB300-V (AIl) 260 210 Cau thang, dai dam
CB400-V (AIID) 350 290 San, dam, cot, vach chiu luc chinh
CB500-V 435 300 Céu kién chiu lyc 16n, nha cao tang

2.6 Cong cu tinh toan
* ETABS: phan tich téng thé khung — véch, xac dinh ndi1 lyc va chuyén V1.
« SAFE: thiét ké chi tiét san.

« Tinh tay / tra bang: kiém chimg doc 1ap cho cac céu kién dién hinh (xem Chuong 5).
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2.6. Cong cu tinh toan 13

Sai hong thuwong gap

Sinh vién thuong chi bam niit trong ETABS/SAFE r6i liy két qua ma khong hiéu ban chét.
Hoi dong s€ hoi ngay: “Tai sao chon kich thudc nay?” “Kiém tra chuyén vi bang gi?”. Vi
vay moi két qua phan mém can kém mot phép kiém tra tay.

Tom tat chwong
Chuong d chdt: giai phap két cau (khung — vach + san suon + méng coc khoan nhéi), danh

muc ti€éu chuan méi nhat, hé don vi SI, vat li¢u va cong cu. Pay la co s¢ dé budc sang xac dinh tai
trong & Chuong 3.
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Chuwong 3

Tai trong tac dong Ién cong trinh

3.1 Tong quan

Tai trong 13 ddu vao quyét dinh toan bo két qua tinh toan. Chuong nay hé thong hoa bén nhom
tai theo TCVN 2737:2023 va bd sung phan tai trong dong dit theo TCVN 9386-1:2025:

1. Tinh tai (trong lugng ban than, hoan thi¢n, twdong ngan).
2. Hoat tai st dung.

3. Tai trong gi6 (thanh phén tinh + thanh phin dong).

4. Tai trong dong dat.

Trude khi tinh, can nam rd dwong di cha tii trong trong cong trinh: tir sain — dam — cot —
moéng — nén dat. Moi cap nhén tai theo mot dang khac nhau (tadi mat — tai duong — tai diém), va
do6 cting 1a Iy do cac Chuong 5—7 dugc trinh bay theo dung trinh ty nay.

g, p (tai mat)

Y Y Y v ¥

| Ban san |
R

san
—dam
—cOt
—mong

Cot

e —<

Mong

Nén dét

Hinh 3.1: So d6 truyén tai trong tong thé: san — dam — c6t — méng

Day 1a chuong “dé mat diém” nhat néu lam au: sai mot hé so tai trong c6 thé 1am sai toan
bd ndi luc phia sau. Sinh vién nén 1ap bang kiém tai trong ting tang va doi chiéu trude khi
chay mo hinh.
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3.2. Tinh tdi va hoat tai 15

SAN
¥ tai trong ban

DAM
2 phan lyc gbi

COT / VACH il
1em tra
v luc doc N|, tudymierad/
: tong thé
MONG
¥ phan lyc dat
DAT NEN

Hinh 3.2: “Dong chay” cua tai trong qua ting cép cu kién — mdi cip nhan tai & mot dang khac
nhau (tai mat — tai duong — tai diém)

3.2 Tinh tai va hoat tai

3.2.1 Tinh tai

Tinh tai gdm trong luong ban than két cdu va cic 16p hoan thién (gach 1at, vira, trin, tudng
ngan...). Trong lugng ri€ng cua vat li¢u lay theo TCVN 2737:2023.

Cach lap bang tinh tinh tal (bat buoc) sinh vién phaz lap bang theo tirng I6p cau tao,
khong duoc dung mot con s6 tong ghi sin. M01 dong gom: chiéu day 0, trong lrgng riéng
~, hé s0 vuot tai Vs ri tinh ¢*¢ = v § va ¢t = Yr g*. Cudi bang cong tong va lam tron.

Vi du: bang tinh tinh tii san cia céng trinh

Béng trén cho thay vi sao khéng dwec 1iy mot con s6 chung cho moi 6 san: sain WC nang
hon san van phong do c6 16p chong tham va vira tao doc. Sai mot [6p cau tao la sai toan bo.
Day la cau hoi kiém tra kinh dién ctia hoi dong.

San truyén tai xuong dam nhu thé nao?

Tinh tai va hoat tai tinh dugc & trén méi chi 1a ¢di trén mdat san. Mubn tinh dam, ta phai biét san
truyen tai xuong dam ra sao. Quy tac phu thudc ty so Lo/ L:

* Ly/Ly > 2 (ban dam): tai truyén theo canh ngin, dang phdn bé déu hinh chit nhat.

* Ly/L; < 2 (ban k&): ké duong phdn gidc 45° tlr bén goc 6 san. Hai ddm canh ngén nhan tai
dang tam giac; hai dam canh dai nhan tai dang hinh thang.

'Tuong ngan 110 mm xdy gach 6ng, quy ddi phan bd déu trén dién tich san (khoang 1,0 < 1,5 kN/m? tiy mat do
twong). Néu biét vi tri teong, nén gan tai duwong (line load) chinh xac hon.
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3.2. Tinh tdi va hoat tai 16

Bang 3.1: Bang tinh tinh tai cac 16p san (don vi: kN/m?)

STT Tén l6p vat li¢u Chiéu day (m) ~ (kNm®) ~; g g
. San khu vé sinh (WC) — ¢6 I6p chong tham va tao doc
1 Gach lat ceramic chéng truot 0,010 20 1,1 0,20 0,220
2 Vira xi mang M75 16t gach 0,020 18 L1 036 0,396
3 Lép chong tham (2 16p) 0,005 12 1,1 0,06 0,066
4 Lép vira tao doc M75 0,025 18 1,1 045 0,495
5 Lép vira trat tran M75 0,015 18 1,1 027 0,297
Téng cong (sin WC) 1,34 1,474
Lam tron 1,35 1,47
1I. San khu van phong, hanh lang
1 Gach lat granite nhan tao 0,012 22 1,1 0,264 0,290
2 Vira xi mang M75 16t gach 0,020 18 1,1 0,360 0,396
3 Lé6p vita trat tran M75 0,015 18 1,1 0,270 0,297
4 Tai trong tuong ngan (quy doi)! — - 1,1 1,200 1,320
Téng cong (san VP, hanh lang) 2,094 2,303
Lam tron 2,10 2,30
ta;n gic T tam gié(ﬂz

AN

hinh thang

/—> Lo

— -

Ly
Dam canh nge“in nhén tai tam giac — dim canh dai nhén tai hinh thang

Hinh 3.3: Chia tai 6 san ban ké vé bon dam theo dudng phan gic 45°

Gtd :ik'qh

Gmax — 4 Gmax — ¢
q

AN l

0 (a)Taitamgiac 0 0  (b) Tai hinh thang 0
Iy lo

Hinh 3.4: Hai dang tai sau khi chia: (a) tai tam gidc trén dim canh ngan; (b) tai hinh thang trén
dam canh dai — va cach quy vé tdi phan bo déu tuong duong
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3.2. Tinh tdi va hoat tai

17

Buwée Cong thirc — thay s6 Két qua
0. Sé ligu Osanly x Iy = 6,0 x 7,5m; ¢* = Iy/l; = 1,25 < 2= ban ké
8,00kN/m? (khép Bang 5.1); B8 =
I
— =0,40
2y

1. Ddm canh ngin (tii tam Ving tai sau tdi da I1/2 nén dinh tai

o5 ttl
giac) _¢h 8,00 x 6,0 — 24,0kN/m;
2 L2
Q=32 x 5h =2x240
. tt]
2. DAm canh dii (tii hinh Dinh tii = q2 L = 240kN/m;
th tt
ang) Ga = (1-282+8%) x b =
(1-2x040%+0,40%) x 240 =
0,744 x 24,0

3. Kiém tra can bang tai 1 6
san

Spgan =2 X 21+ 42
Suas = 2 x laFlg=la . 4
Ghi chu Theo duong phan giac 45°, vung tai clia
mdi ddm sau ti da ;/2 nén dinh tai
tam giac/hinh thang ludn = ¢, /2; hé
s6 quy tai 3 va (1 —28%+ %) nhan
v6i dinh tai @6 (kiém tra nhanh: hinh
thang khong thé vuot qua dinh tam giac
q''l1/2). Tai tam giac/hinh thang khong
chia déu: canh ngén nhan nhiéu hon vé
cuong do dinh; g, 1a tai phdn bo trén
mét dai dam, khong dem cong truc tiép
v6i tong luc toan 6 san

Qta = 15,0kN/m

Gta = 17,9kN/m

L. gt =92 x 9,0 x 80rgl44,860,0kN = ¢tA =
gt = 2% 135 &%}076 @@l6<,07’5) = 360,0kN
—Kkhé

op
Dung ding dang tdi khi nhap
vao ETABS

DPuong phan giac 45° xut phét tir ban chat 1am viée ciia ban: tai ludn truyén theo dirong
cung nhat (gan gbi nhat), nén vung tai chia theo goc vuong 45° chir khong chia déu. Hiéu
di€u nay thi khong can hoc thudc.

Nguon hinh: S6 tay hudng din d6 an t6t nghiép — Truong Dai hoc Xay dung Mién Tay (2016).
Hinh minh hoa cach v& mat bang truyén tai cho toan bd mit bang cong trinh, diing cach sinh vién

phai thé hién trong thuyét minh.

3.2.2 Hoat tai

Hoat tai sir dung tra theo Bang F.1 — TCVN 2737:2023, tuy cong nang ting khu vuc. Khi tra

bang phai ghi 16 s6 hiéu muc da tra dé hoi dong kiém ching.
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3.3. Tai trong gio theo TCVN 2737:2023 18

6500

2

6500

Hinh 3.5: Mit bang truyén tai tir san vao dam trén thuc té (cac 6 san S2). Nguon: S6 tay HDPATN,
Khoa KTXD. Ban vé& gbc cua so tay dung ludi nhip 6,8 m; sach da thong nhét 1uéi 6,0x7,5m —
kich thudc lay theo van ban Chuong 2.

Bang 3.2: Hoat tai tiéu chuan va tinh toan theo cong ning (TCVN 2737:2023)

STT Khu vue chitc niing pte ~f ptt Ngudn tra ciru
(kN/m?) (kN/m?)
1 Phong lam viéc (van phong) 2,0 1,2 2,4 Béang F.1 — Muc C2
2 Hanh lang, ciu thang 3,0 1,2 3,6 Bang F.1 — Muc C4
3 Khu vé sinh (WC) 2,0 1,2 2,4 Bang F.1 — Muc B2
4 Phong k¥ thuat, kho nhe 2,0 1,2 2,4 Bang F.1 —Muc El
5 Ban cong 4,0 1,2 4.8 Béang F.1 — Muc G1

Sai hong thuwong gap

Ba 16i thuong gap khi tinh tinh tai: (1) quén cong trong lwong twong ngin (tudng khong chiu
luc) vao tinh tai san; (2) lay sai trong lugng riéng ctia cac 16p cau tao; (3) khong phan biét
tai thwong xuyén va tai tam thoi khi to hop.

3.3 Tai trong gio theo TCVN 2737:2023

Tai trong gi6 gom hai thanh phan: thanh phén tinh 7, va thanh phin djng W, (bat budc
x€t vo1 nha cao trén 40 m).

3.3.1 Cong thirc co ban
Wo(z) = Wy - k(2) - 0 3.1)

trong d6: Wy 1a 4p luc giod tiéu chuan (theo vung, Bang F.2); k(z) la hé s6 ké dén d6 cao va dang
dia hinh (Bang F.3); c 1a hé s0 khi dong.
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Hinh 3.6: So d0 truyén tai tir san ting vao ddm khung: tai hinh tam giac va hinh thang truyén thang
vao dam khung theo dudong phan gidc

Wy(z) = Wa(z) - C(2) - v 3.2)
v6i ((z) 1a hé s6 ap luc xung (Bang F.6), v 14 hé s6 twong quan khong gian (tra biéu d¢6 Hinh F.2
va F.3).

3.3.2 Vi du minh hoa: nha 20 tang tai Pa Niing
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3.3. Tai trong gio theo TCVN 2737:2023

20

gi6 day

W =Wy k(z)c

k(z) tang theo d6 cao
—_— —_—
—_— —_—
nha H
—_— —_—
—_— —_—
N — >

gi6 hut

Hinh 3.7: Phéan b6 ap luc gi6 theo chiéu cao: mat don gi6 (day, c.) va mat hat gio6 (c;). Hé s6 k()

tang dan theo do cao

Buéc

Cong thirc — thay sb

Két qua

0. Gia thiét ddu vao

1. Ap Iyc gi6 tiéu chuan W,
2. Hé sb k(2)

3. He¢ s6 khi dong ¢

4. Thanh phan tinh

5. Hé s6 ap luc xung ¢(2)

6. Thanh phan dong
7. Tong 4p luc
8. Luc gio6 theo tang

9. Gan vao ETABS

Mitbing B x L = 25 x 40m; hy =
3,3m; H = 20 x 3,3 = 66,0 m; dia hinh
B; f1 = 0,83Hz (tuc T} ~ 1,25); § =
0,3

Da Nang thudc vung gi6 ITIB, tra Bang
F.2

Tra Bang F.3 — dang dia hinh B theo tung
cao do z

ce = +0,8, L/B = 40/25 = 1,6 tra
Bang F.5 = ¢; = —0,5;c=ce — ¢4
Wst(2) = Wok(2) ¢

Tra Bang F.6, dang B; h¢ sb twong quan
khong gian v ~ 0,88 (bi€u d6 Hinh F.2—
F.3)

Wp(z) = Wa(2) ¢(2) v
Wtotal = Wst + Wp

Fi = Wtotal(zi) X Az voi Az = Bht =
25 x 3,3 = 82,5m?

Quy vé tam khdi lugng (CM) timg tang;
xét léch tAim ngau nhién e, = +0,058

H ~ 66m

Wy = 1,27TkN/m?

Lap bang tra (xem Béng 3.3)
c=1,3

Vi du tai z =

1,90 kN/m?
Dung cho moi cao do

383m: Wy =

Tai z = 33m: W, = 1,90 x
0,70 x 0,88 = 1,17kN/m?

z = 33m: Wtotal 1,90 +
1,17 = 3,07kN/m?

2 =33m: F; = 3,07 x 82,5
253,3kN

Gan dii 20 ting

Wiotar = Wa + W, = We(1 4 (v) véi hé $b twong quan khong gian v = 0,88 (xem Budc
5-7). Bang chi trich 5 tang dién hinh. Khi lam d6 an, sinh vién phai lap bang cho tat ca cac
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3.4. Tdi trong dong dat theo TCVN 9386-1:2025 21

Bang 3.3: Bang tong hop két qua tinh tai trong gi6 theo ting

Ting z(m) k(z) Wi kN/m2) ¢ Wiota (KN/m?)  Fj (kN)

3 9,9 0,82 1,35 0,85 2,36 194,7
6 19,8 1,00 1,65 0,78 2,78 229,6
10 33,0 1,15 1,90 0,70 3,07 2533
15 49,5 1,28 2,11 0,66 3,34 275,2
20 66,0 1,35 2,23 0,63 3,47 286,0

tg‘lng (~ 20 dong) 01 méi gan vao mo hinh. Trong bang nay F; = W,y X A; Vo1 A; = B hy
(ca chiéu cao tﬁng), va F; dugce tinh tor Wiyt chua lam tron; néu sinh vién nhan lai tir Wiopa
da 1am tron trong bang (vi du tang 6: 2,7826 x 82,5 = 229,6 kN) ¢6 thé 1éch & chir s6 thap
phan cudi — khong coi d6 1a 16i. Néu theo quy wdc ldy nira chiéu cao tang trén cing thi
Fyy = 3,47 x 41,25 ~ 143,1kN — hai cach déu chap nhan dugc néu giai thich nhat quan
trong thuyét minh.

Giatri f1 = 0,83 Hz va v = 0,88 trong vi du la xép xi cho bai toan minh hoa. Khi lam d6
an, chu ky T} phai lay tir két qua ETABS (nha 20 tang thuong 7; ~ 0,9 < 1,4s — xem Phy
luc D).

Quy trinh

Cach gan vao ETABS/SAP2000:

1. Tinh F; cho tdt cd cac tang theo bang trén.
2. Khai bao san ctng (Diaphragm) dé phan mém xac dinh tdm khéi lugng CM.
3. Gan F} vao tam khdi luong cua tang i.

4. Xét hi¢u ing X0&n: gan thém d6 1éch tdm ngau nhién e, = +0,058 so véi CM dé tao
mo men xoan.

3.4 Taitrong dong dat theo TCVN 9386-1:2025

Vi cong trinh cao ting, tic dong dong dit 1a bit bude phai xét theo TCVN 9386-1:2025.

3.4.1 Xac dinh gia toc nén thiét ké

Dinh gia toc nén tham chiéu trén nén loai A, ayR, tra theo ban dd phan ving gia toc nén (hodc
theo dia danh hanh chinh). Gia toc nén thiét ke:

Qg = Y1 - QgR (3.3)

v6i 77 12 hé s tam quan trong (bang 1,0 cho truong hop thong thudng).
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3.4. Tdi trong dong dat theo TCVN 9386-1:2025 22

TCVN 9386-1:2025 phan biét: dong ddt yéu khi a, < 0,08¢ (=~ 0,78 m/s?) dugc phép dung
quy trinh gian lugc; dong dat rat yéu khi a, < 0,04¢g thi khong can dp dung ti€u chuan nay.

Buwéc Céng thirc — thay sb Két qua

1. Pia diém Cong trinh tai Da Ning (quan Son Tra— Tra ban dd phan ving gia tdc
xem Phu luc E) nén

2. Dinh gia tdc nén tham Nén loai A, gia tri tra duoc agr = 0,0847g ~ 0,83 m/ s2

chiéu

3. Hé sb tAm quan trong Nha chung cu — van phong, cap I vr=1,0

4. Gia toc nén thiét ké ag =1 agr = 1,0 x 0,0847¢g ay = 0,0847g ~ 0,83 m/s>

5. Kiém tra ngudng ag = 0,0847g > 0,089 Bit budc ap dung TCVN 9386-
(vuot ngudng “yéu”) 1:2025

6. Két luan thiét ké Cong trinh thuoc ving dong dat binh Tinh di ni lue, kiém tra, bd tri
thwong, bat budc tinh day du thép

Ghi chu cho GYHD

Vi du trén cho thiy mot sy that hay bi bé qua: Pa Niing thudc viing dong dat binh thwong
(agr ~ 0,0847g), bit bude phai tinh day di theo TCVN 9386-1:2025. Nhiéu d6 an & day
lai “photo” phan dong dat cua do an Ha Noi (agr 16n hon nhiéu) rdi dn vao — hoi dong phat
hién ngay vi s liéu khong khép ban d6 phan ving. Cach lam dung: tra sé liéu ding dia
diém, tinh ¢l ndi lyc dong dat, trinh bay quy trinh va két luan bit budc ap dung.

\. J

3.4.2 Pho phan @ng dan hoi
Pho phan g dan hoi ngang S, (T') x4c dinh theo cong thirc (3.2)—(3.5) ciia tiéu chuan:

T
0<T<Tg: S(T)=a, S- 1+T—(2,5n—1) (3.4)
B
Tp <T<To: SAT)=a,-S-2,5n (3.5)
T,
Te <T<Tp: SE(T):ag-S~2,5n-?C (3.6)
TeTh
T>Tp: S(T)=a5-5-250 — (3.7)
v6i S 1 hé s6 nén, 7 1a hé sb diéu chinh d6 can (n = 1 v6i can nhét 5%).
3.4.3 Pho thiét ké va luc cit day
Phé thiét ké S;(T') nhan duoc bang cach chiét giam pho dan hdi bang hé s6 g xir g:
ST
su(r) = 24D (.9)
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3.4. Tdi trong dong dat theo TCVN 9386-1:2025 23

Bang 3.4: Tham s6 phd phan tmg dan hoi Loai 1 (trich theo loai nén dat)

Loainénddt S Ti(s) Te(s) Tp(s)

A 1,00 0,15 0,40 2,0
B 1,20 0,15 0,50 2,0
C 1,15 0,20 0,60 2,0
D 1,35 0,20 0,80 2,0
E 1,40 0,15 0,50 2,0
Se/ag
2’55 iiiiii | \
l l l T (s)
Tg Tc Tp

Hinh 3.8: Dang phd phan tmg dan hoi theo TCVN 9386-1:2025

Theo TCVN 9386-1:2025, pho thiét ké con phai thoa min ean dwéi Sy(T) > 5 - a, v6i f = 0,2
(di€u kién nay thuong chi rang budc & cac nhanh chuky dai 7o < T <Tpvalp <T).
Luc cat day dong dat theo phuong ngang (cong thirc 4.5 cuia tiéu chuan):

trong d6 T} 14 chu ky dao dong co ban, m 14 tong khdi lugng nha, A = 0,85 néu T} < 2T va nha
trén 2 tang, nguoc lai A = 1,0.
Luc ngang tai tang i (dang dao dong gan ding tuyén tinh):

Zimy

F=F. —
DY amy

(3.10)

3.4.4 Piéu kién ap dung phwong phap luc ngang

Phuong phéap phén tich luc ngang (tinh twong duwong) chi dung duoc khi thoa man dong thoi:
T} < min(47¢; 2,0s) va két cau déu dan theo mat dung. Néu khong, phai dung phdn tich pho phan
g dang dao déng (dam bao tong khdi luong hitu hiéu > 90%).

e e e

mode 1 mode 2 . mode 3
Ty > Ty > T3 — chu ky giam dan theo bac mode

Hinh 3.9: Ba dang dao dong dau tién: chu ky giam dan theo bac mode (T} > T, > Ty)
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3.5. Té hop tdi trong 2

|

Luuy

Cén phan tich du sb dang dao dong sao cho téng khoi luong hiru hiéu dat > 90%. Vi nha
20 tang, thuong phai xét 9 < 12 mode méi du.

7
.
|

Ghi chui cho GYHD

Vi nha 20 tang, sinh vién can kiém tra diéu kién trén trwée khi chon phuong phap. Néu
chu ky T vuot ngudng, bat budc chuyén sang phan tich pho phan tng. Pay la cau héi hoi
dong rat hay hai.

3.5 To hop tai trong

3.5.1 Cac truwong hop chat tai

Sau khi xac dinh tai trong, can xét cac tmong hop chat tai riéng (tinh tai, hoat tai ting nhip,
gi6 theo hai chiéu, dong dét theo hai phuong) rdi 6 hop theo quy dinh cia TCVN 5574:2018 va
TCVN 9386-1:2025.

3.5.2 T6 hop co ban va té hop diic biét
« T6 hop co ban: tinh tai + hoat tai + gi6 (hé s6 t6 hop theo xac suit).

« To hop dic biét: tinh tai + dong dat (3 Gy +¢2Qy + Ey), theo cong thirc (3.2.4) cia TCVN
9386-1:2025 — hoat tai chi lay gié tri dai han v6i hé s6 ¢, = 0,3 cho khu vuc van phong
(Bang 3.5), con E; 12 gia tri thiét ké cua tac dong dong dat.

Sai hong thwong gap

.
N
4
|

Sinh vién hay dung mot cap noi lyc “bao” ma quén rang dong dat va gio khong xay ra dong
thoi theo nghia t6 hop. Can tach t6 hop co ban (c6 gio) va to hop dic biét (co dong dat) riéng
biét.

N
|
.o

Nhanh ré

Néu cong trinh ¢ ving dong dat manh hon (Pién Bién, Lai Chau) Khi d6 a4 tdng dang ké
(c6 thé gép 3—4 1an Pa Ning). Ba viéc phai lam khac di:
1. Khong dwoge bd qua thanh phan dung cua dong dat (thuong lay agy, = 0,9 a, cho nha
thong thuong).
2. Phai kiém tra ting mém k§ hon — xem Phy luc D.
3. Cip déo két cau (DCM hay DCH) anh huéng truc tiép dén ¢ va do d6 dén Sy(T1);
phai chon dtng cép va chi tiét cau tao tuong mg.

Bai tap bién the

r

7
.

20>
.
>N
>

.o

Tai trong véi dir liéu khac Van gitr cong trinh 20 tang, nhung:
a) Chuyén dja diém sang Ha N@i (a, khac Da Nang). Tra phu luc TCVN 9386-1:2025, tinh
lai luc cét day Viese va so sanh véi truong hop ba Ne:lng.
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3.5. Té hop tdi trong 25

b) Gia str hoat tai san vin phong ting tir 2,0 kN /m? 1én 3,0 kN /m? — tinh lai tong tai dimg
va cho biét n6 anh hudng bao nhiéu phan tram dén lyc cat ddy do dong dat.

¢) Néu cong trinh c¢6 thém 01 ting ham nita (tong 03 ting him), khdi lugng tham gia dao
dong thay doi thé nao? (Goi y: khoi luong dat va tuong vay co6 tham gia khong?)

Tom tat chwong
Chuong da trinh bay cach xac dinh du bdn nhom tai. Dac biét phﬁn dong dat dugc cap nhat

theo TCVN 9386-1:2025 v&i ddy da cong thirc phd phan tng, phd thiét ké va luc cat day. Day 1a
co s¢ dé€ budc sang chon tiet dién (Chuong 4).
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Chwong 4

Chon so b kich thuéc tiét dién

4.1 Vai tro caa budc chon so bo

Trudc khi chay mo hinh ETABS/SAFE, can wéc lwong kich thudce tiét dién san, dam, cot va
vach. Muc dich:

* Dam bdo md hinh c6 du d¢ cung dé “ding” dugc va phan tich hoi tu.
« Kiém soat d6 vong va chuyén vi ngay tir dau.
« Tranh phai chay lai mé hinh nhiéu lan do tiét dién qua nho hodc qué Ién.
Quy trinh chon so bg:
1. Uéc chiéu day san theo nhip.
2. Uéc chiéu cao va bé rong dam.
3. Uéc chiéu day vach va tiét dién cot (theo luc nén doc truc).
4. Chay md hinh — kiém tra chuyén vi, d6 vong.

5. Kiém tra lai va diéu chinh ti€t dién néu can.

| 45,

SAN: hs = Lygan/40

he Ay = Ly X Lo

I h/d . bc
CQTZ Ac = Nsb/((ﬂRb)

b(l
DAM: hg = (1/12 = 1/8) Lyyhip

Hinh 4.1: Ba tiét dién can chon so bo: san (hy), dam (hg, bg), cot (b, he) — mdi loai ¢o cong thuc
kinh nghi¢m riéng
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4.2. So bé chiéu day san 27

4.2 So bd chiéu day san

Chiéu day san so by xac dinh theo diéu kién kiém soat do vong f, < [f] = Lygan/250:

Ln an

trong d6 Li,4q, 1a canh ngan cua 6 san (mm); m 1a hé s6 kinh nghiém:

Béang 4.1: HE s6 m cho céc loai ban san

Loai san Hé sb m
San dam (ban ké 4 canh) 40-45
San ban ké 2 canh (lam viéc 1 phuong) 30-35
Bén console (vuon ra) 10-12
Buwéc Cong thirc — thay s6 Két qua
0. S6 liéu O san vin phong Ly x Ly = 6,0x 7,5m, Lpgan = 6000 mm
san suon ké 4 canh
1. Chon hé s6 m San dim ban ké 4 canh = m = 40 m = 40
, Lygan 6000
2. Tinh h, h, = =nheen _ hy = 150 mm
) m 40 .
3.Kiémtrakhoang hop ly  L,gan/hs = 6000/150 = 40 — nam Dat
trong 40 = 45
4. Két luan Lam tron theo mo-dun 10 mm Chon hs = 150 mm

4.3 So b kich thuéc dam

4.3.1 Chiéu cao dim

1 1
ha = (E = é) Lhip (4.2)

Dam chinh lay can 16n (~ 1/8 + 1/10); dam phu ldy can nho (~ 1/12 + 1/16).

4.3.2 Bérong dim
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4.4. So bo vach cung va cot 28

P ° thép 16p trén
h bt dai
Lo - -0« thép 16p dudi

b

Hinh 4.2: Mt cét ngang dam BTCT: kich thuéc by x hg, bo tri thép doc hai lop va cdt dai

Buéc Cong thirc — thay sb Két qua
0. S6 liéu Dam chinh nhip 16n nhét L,piy = Lppip = 7,5m
7500 mm
\ . 1 1
1. Chiéu cao dam hq = 1 = 8) Lyhip = hg =625+ 938mm
1 1
<12 < 8) x 7500
2. Chon hy Lam tron theo mo-dun 100 mm trong hg = 800 mm
khoang trén (L/hg = 9,4)
. . 1 1 1 1
3. Bé rong dam bg=|=-+=)ha=|=-+=] x800 by =267~=400mm
32 32
4. Chon by Lam tron theo mo-dun 50 mm, phu hgp by = 300 mm
bé rong cot
5. Kiém tra ty sb ha/bg = 800/300 = 2,67 — nam trong Pat
2+-4hoply
Két luan Tiét dién dim chinh 300 x 800 mm

Chiéu cao dam h, da bao gdm chiéu day san h,. Bé rong ddm nén 1am tron theo moé-dun 50
mm hodc 100 mm va phu hop véi chiéu rong cot.

4.4 So b0 vach cirng va cot

4.4.1 Vach cung
Chiéu day vach t,, chon theo kinh nghi¢m va cAu tao:
« Nha < 20 tang: t,, = 200 + 250 mm.
« Nha > 20 tang: t,, = 250 <+ 350 mm.

« Quy tic t6i thiéu: ¢,, > 200 mm (dam bao thi céng va chdng chay).
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4.4. So bo vach cung va cot 29

4.4.2 Cot theo dién tich truyén tii

Quy trinh x4c dinh tiét dién cot so bo:

luélirlw(‘n{fé r>1<h1[f:2tr;ii + nira nhip phai)

Att = L1 X LQ

m Ly

cOt can xét

Hinh 4.3: Dién tich truyén tai A, clia cot gitra: 1ay bang nira khodng cdch dén cac cot 1an can theo
ca hai phuong

1. Dién tich truyén tai A,,: dién tich san ma cot phai ganh (tinh bang ntra khoang cach dén cac
cOt 1an can).

2. Tong tai trén 1 m? san:
Gtong = k (gtc + qtc) (44)
Vi g'¢ =~ 6 = 8kN/m? (tinh tai tiéu chudn), ¢*° 1a hoat tai; k ~ 1,2 = 1,5 ké dén dam, cot,
tuong va vugt tai. Thong thudng gon, ~ 12 + 15kN/m?.

3. Luc nén doc truc so bg:

Nsb = N - Gtong ° Att (45)
v6in 1a sb tang ma cot dd.
4. Dién tich tiét dién cot yéu cau:
Ny
A, = (4.6)
¢ Ry,

vOi Ry, 1a cuong d6 chiu nén tinh toan cta bé tong (B25: R, = 14,5 MPa = 14500 kN /m?),
¢ ~ 0,7+ 0,8 ké d&én udn doc va md men chua xét.

Buée Cong thirc — thay s6 Két qua

0. S6 liéu Cot giita tang trét, ludi cot 6,0 x 7,5m Cong trinh 20 tang
(A = 45m?), bé tong B25 (R, =
14,5MPa = 14500kN/m?), s6 tang

n =20
1. Dién tich truyén tai Apw=L1 x Ly =60x75=45m? Ay = 45m?
2. Tai trong quy doi Gtong = k(g™ + ¢°); chon k = 1,3, Giong ~ 13kN/m?

g% + ¢*¢ ~ 10kN/m?
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4.5. Kiém tra lai tiét dién sau khi ¢6 ndi luc 3

3. Luc nén so bd Ngp = Qy " N Gtong * Ay (VO ay, &= Ngp =~ 8775kN

0,75 ké dén hé vach cimg 15i thang chia

sé tai dung va ganh phan 16n tai ngang):

Ngp =~ 0,75 x 20 x 13 x 45

. N, 8775

4. Dién tich cot yéu ciu A, = 5 R’; = 95 o0 A, ~ 0,756 m? = 7560 cm?
5a. Cot vuodng tang dudi b=h=+vA.=+V7560 ~ 86,9cm = chon 900 x 900 mm
5b. Cot chir nhat Chon theo mo-dun, A, > 7560 cm? 700 x 1200 mm (A, = 8400 cm?)
6. Phan cip giam tiét dién ~ Giam déan theo chiéu cao nha (mdi 3-5 Téng 18-20: 500 x 500 mm

tang giam 100 mm): T1-3: 900 x 900;

T4-8: 800 x 800; T9—14: 700 x 700;

T15-17: 600 x 600; T18-20: 500 x

500 mm

Luuy

Luéi cot co ban cua cong trinh minh hoa 14 6,0 x 7,5m, 14t mit bang 25 x 40 m: phuong
ngan (25 m) gdm 4 nhip 6,0 m + nhip bién 1,0 m; phuong dai (40 m) gdm 5 nhip 7,5 m +
nhip bién 2,5 m. Nhip bién thuong nhé hon nhip trong — khi lam dd 4n véi ludi khac, sinh
vién chay lai cac budc trén véi s6 liéu ctia minh.

Sai hong thwong gap

| '

- Quén nhan hé s k (ké dén dam, cot, tuong) = cot bi nho, sau nay thiéu chiu luc. - Nham
don vi gitta MPa va kN/m?. 1 MPa = 1000 kN/m?. - Khong giam tiét dién cot theo chiéu
cao: cOt tang trén c6 thé nho hon tang dudi.

7

4.5 Kiém tra lai tiét dién sau khi c6é ndi luc
Sau khi chay m6 hinh, can kiém tra:
« Chuyén vi dinh va 1éch ting trong gi6i han cho phép.
« P§ vong ctia dam, san < L/250.

« Ty s6 ¢t thép 1 trong khoang imin = 0,1% <+ fimas = 3% (khuyén nghi thuc hanh; TCVN
5574:2018 cho phép dén 6% — xem Phu luc D), tranh bo tri thép qua day.

« On dinh cot (khong c6 d4u hiéu mit 6n dinh).

Ghi chu cho GYHD

Pay 1a diém kiém tra quan trong khi chdm: sinh vién gioi s& quay lai diéu chinh tiét dién sau
khi ¢6 ndi luc, chir khong “chot” tieét dién so b roi bod qua.

Nhanh reé:

| '

Khi ndo phéi quay lai diéu chinh tiét dién so b Chon so b khéng phdi 1 quyét dinh cudi
cung. Phai quay lai khi:

7~

Nguyén Phti Hoang



4.5. Kiém tra lai tiét dién sau khi ¢6 ndi luc 31

« Chuyén vi dinh khéng dat sau khi chay mé hinh — can ting cot bién hodc ting véch,
khong chi tang cot gitra.

« Ham lwgng thép cdt virgt 3% — ting tiét dién hidu qua hon nhdi thép.

« Tang dudi bi “phinh” ¢t so v6i tang trén qua nhiéu (ty 1& dién tich gitra hai nhém
cot lién ké trén 1,5) — phai giam dan timg budc (xem bude 6 ¢ vi du trén), khong duoc
“nhay” cdp; néu van khong du thi ting chiéu day vach dé chia bét tai.

« Cot c6 md men qua 16 so v6i luc nén — didu nay thuong 1a diu hiéu mé hinh ¢ van
d¢, khong phai 13i tiét dién.

Bai tap bién thé:

Chon tiét dién v6i nhip khac Gia str nhip dam chinh ting tir 7,5 m 1én 9,0 m:

a) Dﬁng cong thirc kinh nghiém, chon lai chiéu cao dam; cho biét chiéu cao ting bao nhiéu
phan tram.

b) Véi chidu cao dam mdi, kiém tra lai ty s6 h/L c6 con trong khoang hop 1y khong.

) ,Néu é}nh huépg ctia viéc tang chiéu cao dam dén cﬁiéu cao tang va tong chiéu cao nha.
Néu chiéu cao ting khong tang dugc thi phai xur Iy thé nao?

Tém tit chwong

Chuong da cung cép bd cong thuc kinh nghiém dé chon so bo san, dim, vach, cot. Budc tiép
theo 1a tinh toédn chi tiét két cau san (Chuong 5).
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Chwong 5

Tinh toan két cau san tang dién hinh

5.1 Phwong an va phwong phap tinh toan

San tang dién hinh ctia cong trinh str dung phuong 4n san swom BTCT toan khéi, d6 lién khoi
v61 h¢ dam chinh, dam phu va cot.

« Luéi cdt va phan chia 6 ban: Ludi cot dién hinh 6,0m x 7,5m. B tri 01 dam phy theo
phuong canh 6,0 m chia mdi budc cdt thanh 02 6 ban nhd kich thudc l; = 3,75 m va l, =
6,0 m.

« Ty sécanh A\ = Iy/l; = 6,0/3,75 = 1,6 < 2 = O ban lam viéc theo hai phuong (ban ké
4 canh).

« Chiéu day ban san: Theo Bang 4.1 (ban ké 4 canh, m = 40 + 45) hs (45 = 40) L =
(£ + &) x 3750 ~ 83 + 94 mm — c4n d ctng t6i thiéu. Thuc té chon h, = 120 mm (day
hon cén t’rén) (716 dé‘m bao cach ém,vchéng chdy va du phong bo tri ky thuat — dg clirng vuot
yéu géu toi thi€u, vé phia an toan. (O Chuong‘4, vi du so bd xét 6 1én hon 6,0 x 7,5 m — chua
c6 dam phu — nén h, = 150 mm; khi da c6 dam phu chia 6 3,75 x 6,0 m thi A, gidm theo.)

* Phuong phap tinh toan: Phan tich noi lyc tong thé bang phan mém SAFE/ETABS, két hop
tinh tay kiém chimg tra bang theo phwong phap dan hdi cho 02 6 san dién hinh (mét 6 ban
ké S1 va mot 6 ban dam S2).

Tiéu chuan ap dung: TCVN 2737:2023 (tai trong) va TCVN 5574:2018 (két cau BTCT).

\ 1. Téi trong H 2. So db tinh H 3. Noi e ]

khong da

{ 5. Kiém tra H 4. Tinh cbt thép }

Hinh 5.1: Trinh ty 5 budc tinh toAn mot ciu kién BTCT — lap lai cho moi cAu kién trong dd an (san,
dam, cdt, cau thang...)

5.2 Xac dinh tai trong tac dung lén san

Tai trong tac dung 1én san duoc din xudt truc tiép tir bang tong hop tai trong & Chuong 3:
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5.2.1 Tinh tai tinh toan (¢%)
Tinh tai gdm trong lwong ban than ban san BTCT va cac 16p hoan thién:
* Trong luong ban than ban san BTCT (hy = 120 mm):
g =7 Ve hs = 1,1 x 25 x 0,12 = 3,30 kN /m? (5.1)

« Tinh tai cc 16p hoan thién va tuong ngin quy ddi (tra Bang 3.1, Chuong 3):
gy, = 2,30kN/m? (5.2)

« Tong tinh tai tinh toan: ¢ = 3,30 + 2,30 = 5,60 kN /m?.

5.2.2 Hoat tai tinh toan (p')

Hoat tai tiéu chuan vian phong theo TCVN 2737:2023 (Bang F.1) 1a p'¢ = 2,00kN /m?, Hé sO
do tin cay vy = 1,2:
Pt = p'“ =12 x2,00 = 2,40 kN/m? (5.3)

5.2.3 Tong tai trong tinh toan trén 1 m? san

¢ = g" + p' = 5,60 + 2,40 = 8,00kN/m’ (5.4)

Béng 5.1: Tong hop tai trong tinh toan 1én san sudn vin phong (h, = 120 mm)

Loai tai Tiéu chuin (kN/m?) Hgsé~; Tinh toan (kN/m?)
Ban than san BTCT (hs = 120 mm) 3,00 1,1 3,30
Cac 16p hoan thién + tuong ngan 2,10 1,1 2,30
Hoat tai van phong (TCVN 2737:2023) 2,00 1,2 2,40
Téng cong (¢") 7,10 - 8,00

5.3 Phan tich ngi lue

5.3.1 Xay dung mé hinh trén phin mém

« Dung phan mém ETABS/SAFE; chia lu6i (mesh) phén tir san kich thudc 0,5m x 0,5m dén
Imx Im.

« Khai béo san 1a mang cirng (Rigid Diaphragm) dé phan phdi tai ngang vao hé khung va vach
cung.

5.3.2 To hop tai trong (TTGH1)
Td hop co ban dung dé tim noi luc 16n nhét tai nhip va géi:

NoiLuc® =1,0G" +1,0Q" (5.5)
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5.4. Tinh todn va bé tri cét thép san (TTGHI) 34

> 2\ A . .
s duong phan giac 45° -
N 4

/I T \, ll
N

l5 (canh dai)

Hinh 5.2: O san ban ké 4 canh: tai chia theo dudng phan giac 45° thanh ving tam giac (ddm canh
ngan) va hinh thang (dam canh dai)

l2 (canh dai, khong chiu uén)
1 >
1

A 4

diéu kién: Io/1; > 2 h

I
ban lam viéc 1 phuong

Hinh 5.3: O san ban dam (1 phuong): I /11 > 2, ban chi udn theo canh ngin

5.4 Tinh toan va bd tri c6t thép san (TTGH1)

5.4.1 Tinh cot thép chiu mdé men uén
Cit dai ban rong b = 1000 mm theo hai phwong dé tinh thép. Chiéu cao lam viéc hg:
ho = hs — ap, — ds/2 (5.6)

Véi hy = 120 mm, 16p bé tong bao v€ a, = 15 mm, dung thép ¢8 =— hy = 120 — 15 — 4 =
101 mm ~ 100 mm.

Quy trinh

Cic budc tinh cot thép san:

M

1. Tinh hé Sé): Ay = m

2. Kiém tra diéu kién: a,, < ap = 0,391 (v6i bé tong B25, cbt thép CB400-V — tinh
theo TCVN 5574:2018, Piéu 8.1.2.3: £ = 0,533, ag = Er(1 — £R/2)).
3. Tinh hé sb canh tay don noi luc: ¢ = 0,5 (14+ V1 - 2ay,).

M

4. Dién tich cot thép yéu cau: A, = ———.
' pyemeat R.Cho

. : As
5. BO tri thép, ki€m tra ham lugng hop 1y: p = e > lmin = 0,1%.
0
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Buoc

Cong thirc — thay s6

Két qua

0. S6 liéu

1. M6 men gdi 16n nhat

2. Hé s0 ay,

3. Kiém tra di€u kién

4.Hésb ¢
5. Dién tich c6t thép gbi

6. B) tri thép gdi

7. M6 men nhip va thép nhip

8. Kiém tra ham luong

O ban 3,75 x 6,0m; hy = 120mm;
B25 (Rp, = 14,5 MPa); CB400-V (R, =
350 MPa); ap, = 15 mm; dg = 8 mm

Tir md hinh SAFE, md men am tai gdi
dim phu

M 552x10
“m = Rybh2 T 14,5 x 1000 x 1002

oy = 0,038 < ap = 0,391

¢=05(1+T=2x%0,038)

Ao M _ 5,52 x 106
* RyCho 350 x 0,980 x 100
Thép ¢8 (4; = 50,3mm?). B tri

theo ciu tao va chéng nut: chon ¢8a150
(A = 335 mm?/m)

MM, ~ 25kNm/m = A, =

72mm?/m. B4 tri theo fpin = 0,1%
(As,min = 100 mm?/m)

335 () 34%

1000 x 1

B= 00

5.4.2 Cait va b tri thép san (k¥ ning vé CAD)

Nguyén tic cat thép cho san sudn lién tuc theo TCVN 5574:2018:

» Thép mii (thép trén goi dam): Kéo dai tir mép dam ra nhip mot doan L /4 doi v6i nhip bién,
hodc L/3 d6i v6i nhip gitta (L 1a nhip thong thuy)

« Thép 16p dwéi (tai nhip): Dit lién tuc qua cac ddm phy, neo vao dam chinh t6i thiéu /,,c, >

10d.

ho ~ 100 mm

M, =

goi

5,52kNm/m

am = 0,038

DAT - bé tong du kha ning
chiu nén

¢ = 0,980

Ag ~ 161 mm?/m

Chon $8 a150 (thép mii gbi)

Chon ¢#8al80 (A4, =

279 mm? /m)

Hop ly trong khoang 0,1% =+
0,6%

« Thép phéan bd: Dit vudng goc v6i thép chiu luc chinh, dién tich 1dy tdi thiéu 20% thép chiu

luc chinh.

Luwu y vé choc thiing (Punching Shear): Ddi véi san sudn BTCT toan khéi, toan bo tai
trong dugc ban san truyén truc tiép vao cac dim sudn réi mai truyén xudng cot. Do do, san
swon khong c6 nguy co bi choc thiing quanh dau c¢dt. Bai toan kiém tra choc thing chi ap
dung cho phuong an san phang khong dam (Flat Slab).
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5.5 Kiém tra diéu kién sir dung (TTGH2)
5.5.1 Kiém tra d§ vong san

biéu kién d¢ vong: f < [f], voi [f] = 350 theo quy udc thiét ké thuong dung; sinh vién nén
dbi chiéu thém gidi han cu thé trong TCVN 5574:2018 va yéu cau cta cong trinh.

Buéc Cong thirc — thay sb Két qua
0. Sb liéu Nhip canh ngén L = 3750 mm; chiéu Béan ké 4 canh lién két dAm
day hy = 120 mm swon
L 3750
1. Gi6i han d6 vo = — =" = 15,0
i6i han d¢ vong [f] 250 ~ 250 [f] ,0mm
2. B¢ vong tir SAFE Do vong 16n nhat tai tam 6 ban ttr mé6 fsapp = 4,2mm
hinh SAFE
3. Kiém tra fsare =42mm < [f] =150mm  DAT diéu kién sir dung
4. Kiém tra nhanh ty s6 chiéu L/h, = 3750/120 = 31,25 m = 31,25 < 40: hy = 120 >
day [1/40 = 93,75 mm — day hon

can tdi thiéu, do cing vwot yéu
cau Bang 4.1 (an toan)

5.6 Kiém chirng tinh tay 02 6 san dién hinh — d6i chiéu SAFE
5.6.1 S0 liéu 02 6 san kiém chirng

Béng 5.2: S6 liéu hinh hoc va tai trong 02 6 san kiém chimg (¢* 6 hanh lang gdm tinh tai thap hon
— khong ¢6 twdng ngan, Bang 3.1 — cOng hoat tai p* = 3,6 theo Bang 3.2, muc C4)

O Loai 6 ban Iy (m) Iy(m) Iy/l; ¢ (kN/m?)

S1 Ban ké 4 canh (6 san van phong) 3,75 6,00 1,60 8,00
S2 Bandim 1 phuong (hanh lang bén) 2,40 6,00 2,50 8,00

5.6.2 K&ét qua tra bang dan hoi (phwong phap Marcus / Lién Xo)
Vi ban ké 4 canh S1 ngam tai cac dim bién, mé men tinh theo cong thirc:
M=m-q" 1,1 (5.7
Véi I, /1, = 1,6, tra bang hé s6 cho 6 ban ngam 4 canh:

« H& sb nhip phuong ngén: m; = 0,02333 = M, = 0,02333 x 8,00 x 3,75 x 6,00 =
4,20 kNm/m.

« Hé s6 nhip phuong dai: ms = 0,00983 = M, = 0,00983 x 8,00 x 3,75 x 6,00 =
1,77kNm/m.
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37

« Hé s6 gbi phuong ngin: m; = 0,04872 = M; = 0,04872 x 8,00 x 3,75 x 6,00 =

8,77 kNm/m.

« Hé s6 gbi phuong dai: m;; = 0,03567 = M;; = 0,03567 x 8,00 x 3,75 x 6,00 =

6,42 kNm/m.

Cong thirc (5.7) nhan v&i [115 (dién tich 6 san), khdng phai /: hé s tra bang dugc chuén
hoa theo M = m g I1l; (khép Chuong 9). Nhan nham /7 s& 1am md men thicu 2 = 1,6
1an — 18i kinh dién khién san thiéu thép nghiém trong. Kiém tra nhanh: mé men gbi ciia san
ngam 4 canh lu6n ~ 0,05 ¢''l, 1, nhip ~ 0,02 = 0,04 ¢**1,15.

Buoc

Cong thirc — thay sé

Két qua

0. Sb liéu

1. Tra hé s6 nhip

2. M6 men nhip M;
3. M6 men nhip M»
4. Tra hé sb gdi

5. M6 men gbi M;
6. M6 men géi My

7. Dbi chiéu SAFE

8. Két luan

i, = 3,755 m;ly = 6,00 m; ¢ =
8,00kN/m?; I5/l; = 1,60

Tra bang dan hoi voi Iy/li = 1,60:
my = 0,02333; ma = 0,00983

M, = miq*tils = 0,02333 x 8,00 x
3,75 x 6,00

My = maqttiyls = 0,00983 x 8,00 x
3,75 x 6,00

Tra bang hé sb gbi: m; = 0,04872;
myr = 0,03567

M; = myqttiyls = 0,04872 x 8,00 x
3,75 x 6,00

M[[ = mjthtlllg = 0,03567 X 8,00 X
3,75 x 6,00

Tra bang gia thiét ngam ruyér doi (dam
bién hoan toan cung) nén cho mé men
16n hon SAFE — dam bién thyuc té udn
dugc, giai phong mot phan mo men gbi:
M tinh tay 8,77 vs SAFE 5,52

B6 tri thép lay theo gia tri nho hon
(SAFE) —khép md hinh thyc té ctia cong
trinh

Ban ké 4 canh, lién két ngam
vao dam

Tra s6 tay két ciu

M; = 4,20kNm/m

Ms = 1,77kNm/m

G6i ngam 4 phia

M = 8,77kNm/m

]Vf]] = 6,42 kNm/m

Cung chiéu, tinh tay > SAFE =
hwéng bao toan — DAT

Dung M; = 5,52kNm/m

Cach doc Bang 5.3 ding: (a) S1 — tra bang (ngam tuyét doi) cho mé men LON HON
SAFE (+59% dén +113%): gia thiét ngam tuyét d6i 1a bién trén; SAFE mo hinh d6 cimg
udn thyc té ciia ddm nén mo men gbi giam. Chénh duong = hudng bdo toan — diing nhu ly
thuyét, khong phai 16i. Diéu kién dat: cuing dau, cung bac 16n nhd, tinh tay > SAFE. (b) S2
— ban dim 1 phwong: nhip tinh theo 2 gbi tu do (¢/?/8) khép SAFE (+5%). M6 men gbi
chi xudt hién néu dai hanh lang lién tuc qua nhiéu nhip c¢ot: SAFE cho 4,02 kNm — 16n hon
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5.7. Yéu cau thé hién ban vé 3

Bang 5.3: D6i chiéu md men san tinh tay (tra bang) voi két qua SAFE

O Vitri Hé sb Tinhtay  SAFE Chénh
(kNm/m) (kNm/m) (%)
S1  Nhip theo I, (M) my = 0,02333 4,20 2,14 196
S1  Nhip theo I (My) my = 0,00983 1,77 0,83 +113
S1  Géi theo Iy (M) my = 0,04872 8,77 5,52 +59
S1  Géi theo Iy (M) mrr = 0,03567 6,42 3,28 +96
S2  Nhip (ban dam 1 phuong, 2 gdi tu do) ql?/8 5,76 5,48 +5
S2  Gbi (néu xét lién tuc, gbi kep) —ql3/12 —3,84 —4,02 —45

Nguyén tic doi chiéu xem hru y

gi6i han gbi kep mot nhip ql2 /12 = 3,84 vi gdi noi ciia chudi dai lién tuc chlu mo men 16n
hon = phai bé trf thép mii gbi khi xét lién tuc. (c) Khong dwgre 14n so' dd: néu chon gdi kep
thi nhip phai tinh theo /2 / 24 chir khong phai ¢l7/8; hai hang S2 trong bang thudc hai so do
gzm han, dung dé d6i chiéu timg gia tri véi SAFE (nam gitta hai g101 han). (d) B6 tri thép
liy gi4 tri nho hon (SAFE) khi da tin mé hinh; tra bang dung dé kiém chung nhanh va lam
bién trén.

Sai hong thwong gap

o
oQ
(314

- Khong ddi chiéu tinh tay voi SAFE = khong phat hién 16i m6 hinh. - Nham don vi: M
tinh bang Nmm nhung thay s6 bang kNm. - Bo qua kiém tra ham luong c6t thép 1 (qua day
= kho d6 bé tong).

’
.
|

Ghi cha cho GVHD

Hoi dong danh gia rat cao phan tink tay doi chiéu. Khi bao vé, cau hoi thudng truc: “Két qua
SAFE cuia em c6 kiém chimg bang cach nao?”. Sinh vién trinh bay dugc 2 6 san tinh tay so
v6i SAFE nhu Bang 5.3 sé& dat diém tuyét d6i phan nay.

5.7 Yéu cau thé hién ban vé

.
|

Ghi chu cho GVHD
Dé dat diém t6i da phan San, ban v& (kho A1) phai bao gdm céc ndi dung bat budc sau:

+ Mat bang b6 tri thép san: Ty 1& 1/50 hodc 1/100, thé hién 16 duong nét cot thép 16p
dudi, c6t thép mii gbi, chiéu dai vuon thép mii (L/4, L/3).

« Mit ciit ngang qua san: Ty 1¢ 1/20, thé hién day du chidu day san (120 mm), cao do,
duong kinh va khoang cach ¢t thép (¢8a150, $8a180).

« Thong ké c6t thép: Bang thong ké chi tiét chung loai, chiéu dai, duong kinh va tong
khéi lugng thép. Khép 100% véi Thuyét minh.
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Chuwong 6

Tinh toan khung khong gian va Kiém tra
tong the

6.1 Gidi thiéu chung

Chuong nay phan tich va thiét ké hé két ciu chiu luc chinh — hé khung BTCT khong gian —
gom ba muc tiéu:

* Phan tich noi luc (M, @, N) cho dam va cot cac khung truc dién hinh dudi céc td hop tai
trong bat loi nhat.

* Tinh toan va bo tri cot thép chi ti€t cho cac cau kién.

« Kiém tra diéu kién bién dang tong thé (chuyén vi dinh, léch ting) dé danh gia do clng cua
toan hé.

6.2 Lua chon khung tinh toan

Pé danh gia toan dién kha nang chiu luc theo ca hai phuong, d6 an phan tich hai khung truc
dién hinh trich tir m6 hinh khong gian:

* Khung truc C: theo phuong ngang nha (canh ngén), nhip 16n nhét L,,,. = 7,5m; chju tai
dung 16n va 1a khung chiu gié chinh theo phuong X. Pay 1a khung bét lgi nhat theo phuong
ngang.

* Khung truc 3: theo phuong doc nha, budc cot dién hinh; dai dién cho sy lam viéc khi chiu
€16 theo phuong Y.

Thuyét minh trinh bay chi tiét cho khung truc C; khung tryc 3 tinh tuong tu va trinh bay trong phu
luc.
6.2.1 So do tinh va gia thiét

« Khung phén tich trong mé hinh khéng gian 3D bang ETABS (xét sy lam viéc dong thoi cua
moi c4u kién). Khung truc C 1a khung phang siéu tinh, 20 tang, 4 nhip.

« Lién két chdn cot: gia thiét ngam clng tai mat mong.
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Hinh 6.1: Mit bang vi tri khung truc — truc 8-9-10 (phu(mg X) va truc A—F (phuong Y). Khung
tinh toan truc C la khung c6 nhip 16n nhat va chiu gi6 bét loi nhat. Nguon S6 tay HDDATN, Khoa
KTXD. Ban vé& gbc cua sb tay dung ludi nhip 6,8 m; sach da thong nhat luéi 6,0 x 7,5 m — kich thuéc
liy theo vin ban Chuong 2.

« Lién két dam — cgt: ntit khung 13 lién két ctng tuyét doi.

« Vit lidu bé tong va cbt thép xem 1a dan hoi, dong nhit.

* Bo qua bién dang doc truc trong cAu kién dam.

Xdc dinh chiéu cao thanh cét tang 1 trong so' do tinh. Chiéu cao cot lay tir mét trén méng
(dai coc) dén nén nha tang 1:

H, = Hyep + Dy — Hy, (6.1)

trong d6 Dy la chiéu sau chon mong, H,, 1a chiéu cao moéng (dai coc). Pay 1a co so xac dinh
chiéu cao thanh cdt tang 1 khi 1ap so do tinh khung.

Hinh 6.6 minh hoa cach xac dinh dién tich nhan tai ctia ¢dt — co s dé chon so bo tiét dién
cot & Chuong 4. Day cling 1a hinh héi dong hay yé€u cau sinh vién v€ lai khi bao vé.
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Hinh 6.2: M6 hinh tinh khung khong gian 3D cua cong trinh trong ETABS

Gia thiét “ngam ctng chan cot” chi hop 1y khi méng du cimg va c6 giang mong. Néu mong
khong du ngam, chuyén vi dinh s€ khéac di dang ké.

6.3 Thiét 1ap to hop tii trong

6.3.1 Tai trong twdng xiy trén dam

Truée khi t6 hop, phai x4c dinh tai trong tudng truyén 1én dam khung (tudong khong chiu luc
dat trén dam). Tai nay tinh theo timg loai tuong.

Ngoai tudng céac tang, con phai ké dén tai trong tir da kiéng truyén vao chan cot ting 1 (dat
trén ting ham hodc giang méng). Mit bang bd tri da kiéng xem Hinh 6.8.

Béng 6.1: Bang tinh tai trong tuong xay truyén 1én dam

STT Loai tuong d(m) h(m) ~v(kNm?) ~; gP gt
(kN/m) (kN/m)
1 Tuong gach 6ng 110 (khong cra) 0,110 2,60 18 1,1 5,15 5,66
2 Tuong gach ong 110 (ké 15% cira) 0,110 2,60 18 1,1 4,38 4,81
3 Tuong gach dng 220 (khéng cira) 0,220 2,60 18 1,1 10,30 11,33
4 Tudng gach dng 220 (ké 15% clra) 0,220 2,60 18 1,1 8,75 9,63
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Hinh 6.3: So db hinh hoc nat va phan tir ciia khung phang: cac nut danh s theo hang tir dudi 1én,
cac phéan tir dam va ct theo nhip va tang. Day la ky hi¢u sinh vién dung d¢€ trinh bay ndi luc theo
tung phan ta. Nguon: So tay HDPATN, Khoa KTXD.

Ghi chii: chiéu cao tuong tinh toan h, = hang — Raam = 3,3 — 0,7 = 2,60 m (dém khung
300 x 700 mm, xem Chuong 4); phai trir ding chiéu cao dim, khong lay bang chiéu cao tang.
Tudng co cira thi quy ddi bang cach nhan thém hé s 0,85 (ké dén 15% dién tich cira).

Canh bao tinh hai lan: néu tudong dit trén dam, dung bang nay (tai dwong truyén 1én dam) thi
phai bé thanh phan “tai trong tudong ngin (quy ddi)” trong Bang 3.1 ctia Chuong 3 — néu khong s&
tinh tvong hai 1an. Nguoc lai, néu tudng dit trén sdn, ding tai quy doi trén m? san va khdng ding
bang nay.

6.3.2 Cic to hop tai trong

Céc trudng hop tai dugc t6 hop theo Pidu 5 TCVN 2737:2023 va TCVN 5574:2018 theo trang
thai gidi han thr nhat (ULS) dé tim ndi lyc nguy hi€ém nhat. BPat D = DEAD + SDL + WALL (céac
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Hinh 6.4: So d6 truyén tai tir san lau vao dam khung: tai tir cac 6 san xung quanh don vé dam theo
duodng phan giac (tam giac va hinh thang)

truong hop tai da khai bao gid tri tiéu chuan trong ETABS), nam t6 hop co ban dién hinh la:

COMBI (1 bién tai LIVE) = 1,1 D + 1,2LIVE
COMB?2 (1 bién tai GIO) = 1,1 D + 1,25 WINDx
COMB3 (LIVE chinh, GIO phu) = 1,1 D + 1,2LIVE + 0,6 x (1,25 WINDy)
COMB4 (GIO chinh, LIVE phy) = 1,1 D + 1,25 WINDy + 0,7 x (1,2LIVE)
COMBS5 (dong dat, t6 hop dic biét) = 1,0 D + 0,3 LIVE + 1,0 QUAKE .

Trong d6, hé s td hop bién tai phu vy 1y theo Bang F.1 TCVN 2737:2023 (1o = 0,7 cho hoat tai
van phong va ¢y = 0,6 cho tai trong gi6). Luu y: cac hé so to6 hop phai dugc tra tryc ti€p tur ban
goc TCVN 2737:2023 (bicu 5, Bang F.1) cho cong trinh cua sinh vién, khong ap dung may moc
theo sach. COMBS5 1 t6 hop ddng dat theo TCVN 9386-1:2025 va Pidu 5 TCVN 2737:2023: tai

trong 14y gia tri tiéu chudn (vg = Yo = 1,0), hoat tai nhan hé sb thuong truc 1, = 0,3 (Bang 3.5)
— chi tiét xem Chuong 3.
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Hinh 6.5: So db truyén tai tir san mai vao dam khung (so sanh véi san 1au dé thay su khac biét vé
phén vung va cuong do tai). Nguon: So tay HDDATN, Khoa KTXD. Béan vé goc cua s0 tay dung
ludi nhip 6,8 m; sach da thong nhat ludi 6,0 x 7,5 m — kich thudc lay theo van ban Chuong 2.

6.3.3 Luec gi6 tic dung Ién khung phing

Luc gi6 tac dung 1én mot khung phang dién hinh x4c dinh theo bé rong don gio:

F,

gio,i,khungC — Qgioitong X Bdén gio (62)

Vi Bsn gio lay bang nira khoang cach dén cac khung 1an can. Vi du: Bas, oo = Lpc/2+ Lep/2 =

7.5/246,0/2 = 6,75m.

Buéc

Cong thirc — thay s6

Két qua

0. Sb licu

1. B& rong don gié
2. Lyc gio ting
3. Gan vao mo hinh

4. Kiém tra can bang
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Nhip Lpc = 7,5m; Lcp = 6,0m;
ap lyc gi6 tong tai cao d6 z = 33m
(Chuong 3): ggio = 3,07kN/m?

g, . —Lec Lep 75 60
don gio — 2 2 - 2 2
Fyioi = Qgio,i X Baengis = 3,07 X 6,75
Gan dang tai phan bb déu Ién khung truc

C theo timg ting

Téng luc gi6 trén khung C x s6 khung
~ tong luc gi6 toan nha

Chon khung truc C (chiu gié6
phuong X)

Baon gic = 6,75 m
ngo,i ~ 20772 kN/m
Gan di 20 ting

Ding dé sodt I6i md hinh
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Hinh 6.6: Dién tich nhan tai (tributary area) ctia cot khung: ding dé so bé u6c luong lyc nén N
xuong ¢t trude khi cd két qua phan mém. Ban v€ goc cua so tay dung ludi nhip 6,8 m; sach da
thong nhat lu61 6,0 < 7,5 m — kich thudc lay theo van ban Chuong 2.

chon khung truc 2 khung phang tinh toan

Hinh 6.7: Cach chon khung ngang dién hinh tir mat bang: chon truc c¢6 nhip 16n nhat hodc chiu tai
bat loi nhat ro1 tach thanh khung phang
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Hinh 6.8: Mt bang da kiéng (DK 25 x40 va DK 20x 30) thé hién vi tri va kich thudc da kleng theo
ca hai phuong, 1a co sé tinh trong luong ban than da kiéng truyén vao nat khung tang 1. Nguon S6
tay HDDATN, Khoa KTXD. Ban v& gbc cua s tay dung lu6i nhip 6,8 m; sach da thdng nhit ludi
6,0 7,5 m — kich thudc 1iy theo vin ban Chwong 2.

Bd,(m,g’io - LBC/2 + LCL)/Q

gio

Hinh 6.9: Bé rong don gi6 ctia khung truc C: lay bang nira khoang cach dén cac khung lan cén (B

va D)
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6.4 Phan tich néi luc va bo tri cot thép

6.4.1 Tir mé hinh dén bang tinh: trich xuit ndi luc

Trude khi tinh duoc ¢t thép, phai Iy dwec ndi lwe tir mé hinh ra. Pay 1a budc nhiéu sinh
vién “dung hinh” vi sach thuong bé qua. Quy trinh gdm nam budc:

Quy trinh trich xuit ndi lwc tir ETABS

1. Chon t6 hop bao. Bat ché 46 xem theo Enve lope clia nhom t6 hop thiét ké — khdng
xem ting to hop riéng 1é, vi mo men 4m 16n nhit va mé men duong 16n nhét c6 thé &
hai t6 hop khac nhau.

2. Mé bang két qua. Display — Show Tables (hodc Ctrl+T). Chon nhanh
Analysis Results — Frame Results — Element Forces --
Frames.

3. Loc theo ddi twong. Chi chon cac thanh thudc khung dang tinh (vi du khung truc C).
Néu khong loc trén ETABS thi xuét hét ra Excel 1di loc bing AutoFilter.

4. Cheon vi tri trich xuit (Station). Khong nén chi 1dy 3 vi tri (0, L/2, L) vi m6é men
dwong 16n nhat khi chiu tai trong ngang c6 thé nam léch tim. Can l4y it nhat 9 vi tri
(hodc dung Auto Station)va xuit ham MAX /MIN doc toan bd ciu kién:

« MAX — mo men dwong 16n nhét (thép 16p dudi).
« MIN — md men Am 16n nhat (thép lop trén & hai gbi).
Néu chi lay & L/2 s& d& b6 sot gia tri thiét ké nguy hiém nhat.

5. Xuét ra Excel rdi ding ham MAX va MIN trén cdt M cho tirng nhom (ting, nhip) dé

lay gia tri bao.

Bang 6.2: Trich noi luc gi cho cau kién nao

Céu kién Thanh phan lyc Diing dé Luwu ¥ quan trong

Dam Ms, Vs Tinh thép doc, tinh cbt dai M3 = md men quanh truc manh. Léy
bao riéng cho mé men &m va mé men
duong

Cot P, Ms, M; Kiém tra nén — udn hai Bét budc lay PvaM trong cung mot

phuong td hop; khong duoc ldy Pmaz clia t6

hop nay ghép M, cta to hop khac

Vach P, M5, M3, V5, V3 Tinh thép vach, kiém tra cit Trich theo Pier, khong trich theo ting
phan tir shell

San M1, Moy Tinh thép san hai phuong Pon vi kNm/m; liy theo dai (strip)
hoéc theo tirng 6

Méng F., M,, M, Tinh s coc, kiém tra dai Tong F, phai khép tong tai ding tinh

tay —day 1a phép kiém tra chéo bét bude

Sai hong thwdng gap

L&i kinh dién khi trich ndi lwc:
1. Trich nham truc ndi lwe. Trong ETABS, truc dia phuong 1 doc dam, truc 2 thang
ding, tryc 3 ndm ngang. M6 men udn trong mat phang dung (chiu tai trong trong luc)
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gitta nhip.

thiéu thép.

ludn 1a M; (M) bit ke dam chay theo phuong X hay Y trén mit bang Nham sang
M, (Mgg — mo men ubn ngoal mat phang) s€ 1am dién tich thép tinh ra rat bé, dan t6i
sup d6 két cau. Cdch kiém tra: biéu dd M; phai c6 gié tri 16n, dm & goi va dwong ¢

2. Trich tirng to6 hop riéng 1é. Khi d6 chi duoc mot gia tri, khong phai gia tri bao =

3. Ghép P va M ciia hai td hop khic nhau. Sai vé ban chat vat Iy — hai gia tri nay phai
dong thoi xay ra.

4. Quén kiém tra chéo tong tai. Tong F, & chin cot phai xap xi tong tai dimg tinh tay.
Léch qua 5% 14 ddu hiéu mé hinh c6 16i.

Ghi chi cho GYHD

Ba cau hoi hoi dong rat hay hoi ¢ phan nay va cau tra 10i chuan: “Em ldy ndi lic ¢ dau?”
— “Em léy it nhat 9 vi tri Station doc cAu kién (hoac dung Auto Station) & ché do
Envelope, dd xuat ra Excel va léy MAX/MIN”. “Em ldy M33 hay M22?” —“Dam chiu udn
quanh truc manh trong mat phang dimg nén du dam phuong X hay Y em déu lay M3 (M33)
em kiém tra bang gia tri va ddu m6 men am & g01 duong & nhip”. “Em tin két qua phan mém
thé nao?” — “Em so tong phan lyc chan cot v4i tong tai ding tinh tay, sai khac 3,2%”.

6.4.2 Thiét ké cot thép dam

Nguyén tic thiét ké: “dam yéu — cdt manh” (weak beam — strong column), dam bao co ché

pha hoai déo, tranh sup d6 gion.

Tinh cbt thép doc chiu udn theo TCVN 5574:2018 (twong tu cong thirc & Chuong 5); tinh cbt

thép dai chiu cit.

6.4.3 Thiét ké cot thép cot
Cot chiu nén 1éch tam (két hop N 16n va M). Can:

* Xéc dinh 40 1éch tdm ¢ =

M/N.

* Phan biét nén léch tam bé / 16n.

« B6 tri ¢t thép d6i xtng va kiém tra ham luong s

Buéc

Cong thirc — thay s6 Két qua

0. Sé liéu

1. B¢ léch tam
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Cot giita tang 18 (tiét dién 500 x N = 1500kN (lam tron bao
500 mm theo bang phan cap giam tiét toan); M = 310kNm (ETABS)
dién Chuong 4); B25; CB400-V; luc doc
udc lugng theo Chuong 4: N = 0,75 x
3,3 x 13 x 45 ~ 1448 kN

M 310

60:—:

N 1500 eo = 0,207m 07 mm
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duong cong
tuong tac
(gidi han)

® diém lam\yiéc (M, N)

> M

Hinh 6.10: Biéu db twong tac N—M ciia cot: diém lam viéc (M, N) phai nam bén trong dudng
cong tuong tac

2. Xac dinh loai nén l1éch tam  So sanh eq v&ieg g, = 0,3ho (ho =450 207 > 135 = nén léch tim
mm = €g,qp = 135 mm) 16m Véi nén léch tam lon khong
dung cong thic riat gon dang
1éch tim bé, ma kiém tra truc
tiép bang biéu dd twong tac N—
M (bwéc 5); dong thoi phai tinh
anh huéng do vong theo TCVN
5574:2018 (diéu 8.4.4)

3. Ham luong thép tam tinh  Tra biéu dd tuong tac voi cap (M, N); =~ 1,4%

ndi suy p
4. Dién tich thép Ay = pbhg = 0,014 x 500 x 450 A, ~ 3150 mm?
5. Kiém tra trén biéu d6 Diém (M, N) = (310; 1500) nam trong DAT — dw =~ 1,45x

duong cong tuong tac (M, (1500) =~
450 kNm > 310)

6. Chon thép Ag1side = As/2 = 1575 mm?; chon 8¢16 mbi bén
8¢16 (A, = 1608 mm?)
7. Kiém tra ham luong u = Ag/(bho) 0 Vi phmin = 0,1%, p = 1,4% —hgply

fmaz = 6% (TCVN 5574:2018); thuc
hanh khuyén nghi < 3% (xem Phu
luc D)

D) nhay véi N — diéu phai nhé khi kiém tra cdt: cung tiét dién 500 x 500 v6i 8416 mdi
bén, cot chiu dugc M., ~ 450kNm khi N = 1500 kN, nhung chi M, ~ 199 kNm khi
N = 3800kN — luc doc ting gép ~2,5 lan 1am mé men chiu duoc giam manh (dudng cong
twong tac doc & ving N 16n). Vi vay phai xac dinh NV dung tir mat bang tai trudc khi tra biéu
d6; néu N thyc té 16n hon nhiéu so v&i uéc lugng ban dau thi phai ting tiét dién cot (vi du
600 x 600) hodc nang cap thép, khong dugc két luan “DAT” bang cach chinh N cho khép.

Biéu do tuong tac 1a cong cu truc quan nhat dé kiém tra cot. Khi bdo v¢, néu sinh vién vé
duoc duong cong twong tdc cua ¢t minh thi€t ké va chi ra diém lam viéc nam trong do, hoi
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dong déanh gia rat cao — vi chirng to hiéu ban chat thay vi chi “bam s6”.

\

Sai hong thuwong gap

- Khong kiém tra nguyén tic “dam yéu — c6t manh” = nguy co sup do gion khi dong dat. -
BO tri cOt thép cot khong doi xtg gay kho thi cong va sai 1€ch. - Quén kiém tra ham lugng
cot thép toi thiéu/toi da.

6.4.4 Bang d6i chiéu tinh tay — phin mém

Day 1a phan ghi diém quan trong nhit ctia chuong: sinh vién phai chimg minh két qua phan
meém la dang tin bang cach tinh tay kiém chimg mdt so6 cau kién dién hinh.

Bang 6.3: Ddi chiéu ndi luc dam tinh tay véi két qua ETABS

TT Dim Vi tri Tinh tay ETABS Sai s6
(kNm)  (kNm) (%)

1 Khung truc C — nhip C-D GbiC (trai) 285,0 268,4 6,2
2 Khung truyc C —nhip C-D  Gitra nhip 186,0 178,2 4.4
3 Khung tryc C — nhip C-D Gbi D (phai)  246,0 259,1 5,1
4  Khung tryc 3 — nhip B-C Gitra nhip 142,0 134,5 5,6
Sai s6 trung binh 53

Lueu y vé ky hiéu: trong bang nay “nhip C—D” 1 nhip dam cia khung truc C (khoang cach giira hai cot lién ké,
L = 6,0 m). Khung tryc C con nhip B—C dai nhat L,,,, = 7,5m. Ky hi€éu L¢p trong cong thitc bé rong don gid (6.2)
la khoéng cach giira hai khung lién ké — khac v&i nhip dim & bang nay, khong 13n hai dai lugng.

Bang 6.4: Ddi chiéu cot thép cot tinh tay voi két qua ETABS (theo phan cép tiét dién Chuong 4)

TT Cét Tang Tiétdign A, Ag chon
(mm) (mm?) (mm?)
1 Cottruc Cl 1-3  900x900 5720 5891 (12¢25)
2 CottrucC3 4-8 800x800 4410 4562 (12¢22)
3 CottrucC3  9-14 700x700 2940 3041 (8¢22)
4  CottrucCl 18-20 500x500 3150 3217 (16¢16)

Quy chuén danh gia sai s6 tinh tay so véi phan mém:

« Duéi 10%: Do tin cay rt cao, mo hinh va tinh tay hoan toan phu hop.

* Tir10% dén 20%: La mtc sai s6 thong thudng chap nhan dugc trong db an tot nghiép
d6i voi hé két cau khong gian siéu tinh phirc tap. Sinh vién can giai thich duoc nguyén
nhan (do md hinh xét dén d6 cimg xoan ctia dim, sy lam viéc khong gian va phan phéi
lai noi luc) va chon gid tri bao (gia tri 16n hon) dé thiét ké cot thép an toan.

* Vuot qua 20%: Nghi ngd c6 sai 1éch mé hinh, can kiém tra lai cac gia thiét tinh toan.

« Phan cip tham chiéu: bang liét ké 4 cot dién hinh; theo phan cip Chuong 4, tang
15-17 dung tiét dién 600 x 600 mm.
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Xir ly su co:

Sai s vuot qua 20% — phai tim 18i ¢ dau? Khi sai s6 vuot qua 20%, gan nhu chic chin co
16i mé hinh hodc 15i tinh tay. Bang 6.5 gitip khoanh ving xir 1y. Quy téc: sai sb déu dan &
moi céu kién = nghi ngo 16i tai trong hodc hé don vi; sai s6 cuc bé & vai cau kién = nghi
ngd 18i chia ludi (mesh) hodc diéu kién bién lién két.

Bang 6.5: Chan doan nguyén nhan khi sai sb tinh tay — phan mém 16n

Triéu ching Nguyén nhéan kha di Cach sira

Sai sb déu moi mit cit, moi cAu  Sai tai trong: quén hé sé vuot tai, So tong tai dimg tinh tay véi tong phan

kién (vi du déu ~ 2 lan) hoic sai don vi luc chan cot; kiém tra don vi & gbc man
hinh ETABS
Sai sb 16n chi ¢ goi, gittanhip lai  Gia thiét lién két khac nhau, hoic Kiém tra Ly, tinh tay (thong thiy vs tim—
khop Ly 14y khac tim); kiém tra dam ao
Sai s6 chi ¢ vai cu kién rai rac  Ldi chia lwéi (mesh): phin tir san  Chia luéi min hon & ving d6, chay lai,
qué tho, ludi léch gbi xem két qua c6 hoi tu khong

Mo men 16n bat thuong & ting Chéan cot bi coi 1a khép thay vi Kiém tra lién két chan cot tai mat mong
dudi cung ngam
Cot gan nhu chi chiu nén, mé Nt ddm—cot bi coi 1a khép (khong  Kiém tra khai bdo Release tai hai dau

men rat nho truyén mé men) dam
Két qua doi manh gitra hai lan Mo hinh mat on dinh cuc bd, c6 Chay Check Model; tim cau kién
chay cau kién roi khong lién ket

Hoi dong ludn hoi cau: “Két qua ETABS ctia em c6 dugc kiém chimg bang cach nao?”. Sinh

vién trd 101 dugc “Em tinh tay 4 mat cat dam, sai s6 dudi 7%” 1a di€m cong rat 1on. Nguoc
lai, trd 101 “Em tin phan mém” 1a di€m trur nang.

6.5 Kiém tra cac diéu kién tong thé

Sau khi ¢c6 m6 hinh hoan chinh, kiém tra bién dang duéi tic dung tai trong ngang tiéu chuan.

Chuyén vi dinh ’ ‘ Léch tang ’ ‘ Chu ky dao dong

< H/500 < h/300 hop 1y?
/khf)ng dat = tang tié/t dién, chay lai

Hinh 6.11: Ba chi s6 phai “soi” ngay sau khi chay mé hinh: chuyén vi dinh — léch ting — chu ky
dao dong

Kiém tra Léch ting (Story drift):

Léch tang A, 1a chuyén vi tvong dbi giira hai tang lién ké. Gi6i han thong thuong ddi vai
tai trong gi6 thuong lay A; < h; /300 (hodc h,; /500 tiy theo do cling ciia vach/tuong chén).
Déi voi tai trong dong dét, kiém tra theo phuong trinh (6.6): d, - v < 0,005k, (vat liéu gion)
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hodac 0,0075h; (vat liéu déo) — trong d6 d,. 1a d6 1é&ch tﬁng thiét ké, v 1a hé sb chiét giam; xem
muc “Kiém tra tién nghi dao dong” bén dudi.

6.5.1 Chuyén vi ngang tai dinh cong trinh

Muc dich: dam bao cong trinh da d6 cting tong thé.

H
Aginn] = — 6.3
[ dmh] 500 ( )
Buéc Cong thirc — thay ) Két qua
0. S6 liéu Téng cao H = 66000 mm; chiéu cao Nha 20 ting
tang h; = 3300 mm
, H 66000

1. Gi6i han chuyén vi dinh Aginh) = — = —— Aginn] = 132,0

161 ar}c uyén vi din [Ading] £00 200 [Adinn] mm
2. Chuyén vi theo X Agippn x tir mo hinh Aginh,x = 75,2mm
(ETABS)
3. Kiém tra theo X 75,2 < 132,0 DAT
4. Chuyén vi theo Y Aginn,y = 48,5mm DPAT (48,5 < 132,0)

\ h; 3300

5. Gidi han Iéch ta A= — = — A;] =110

i6i :‘?m éc an’g [A;] 300 = 300 [A] mm
6. Léch tang thyc té A xXmaz = 8,5mm; A;y ;e = DAT cd hai phuwong

5,4 mm
7. Két luan Két cau di do cling ngang Chuyén sang buwéc thiét ké
moéng

6.5.2 Chuyén vi twong ddi giira cac tang (Story Drift)

Muc dich: khéng ché bién dang I¢ch tﬁng, tranh hu héng ciu kién phi két cau.

h;
Ai — . 64
6.5.3 Kiém tra tién nghi dao dong (ning cao)
bam bao dao dong dinh khong gay kho chiu:
Umaz < 0,15m/s? (6.5)

Vi du: e ~ 0,082m/s? < [anee] = 0,15m/s? = dat.

Gi6i han chuyén vi dinh H /500 va léch tang h, /300 1a cac gia tri tham khdo théng dung
(thuong dung cho tai gi6). Poi véi Pong dat, TCVN 9386-1:2025 bat budc kiém tra do 1éch
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TTGHI TTGH2 TTGH dic biét
do bén | di€u kién SD [ dong dat
M < [M] [ <If] 9386

thi ty kiém tra bit budc

Hinh 6.12: Ba cép kiém tra bat budc theo trinh tw: TTGH1 (do bén) — TTGH2 (diéu kién st dung)
— TTGH dic biét (dong dat)

tang thiét ké d, (dé han ché hu hong phi két ciu) theo didu kién:
d, - v < 0,005h; (6.6)

(Gidi han 1a 0,005h; véi vat ligu gion, hodac 0,0075h; véi vat licu déo). Trong do:
e d, = d,; — d,; 1 1a d0 1&ch tang thiét ké (1ay tr ETABS).
« v 1a hé s6 chiét giam (lay v = 0,5 v6i cong trinh tim quan trong I, II).
Luwu y hé s6 ing xir ¢ (quan trong): chuyén vi lay tir ETABS do tai dong dét chi 1a chuyén
vi dan hdi d,. Bé ¢o chuyén vi thiét ké d, phai nhan nguoc lai véi hé ) ung xu ¢ da dung
khi khai bao phd:
ds=q-d. (6.7)

Viéce quen nhan ¢ hodc 1dy nhdm gi6i han h; /300 ctia gi6 dé 4p cho dong dét 1a sai ban chat
chbng chin, hoi dong s& danh trugt hodc trir diém rat ning.

6.6 Vach cung va hé chiu luc ngang

Day 1a phan bo sung quan trong v4i nha cao tang (hoi dong yéu cau).

6.6.1 Vai tro cua vach cung
Trong hé khung — vdch, vach cimg (tuong BTCT) dam nhén phan 16n tai trong ngang nho do

cling rét 16n, trong khi khung giir 6n dinh va chiu tai dimg. Vach duoc bd tri tai 161 thang may va
thang bd.

6.6.2 Phan bd lwe ciit ngang giira khung va vach

Ty 1€ luc cat do vach chiu phu thudc d6 cing tuong ddi. Tai mbi cao dd, téng luc cét ngang
bang tong phan do khung va vach chiu:

‘/tong thung + V;;ach (6 8)

Ty 1¢ nay xac dinh tr do cu’ng twong doi: goi K, va K, 1a d6 cting chong chuyén vi ngang (tong
luc cat trén mot don vi chuyén vi ngang) cua khung va cua vach tai cao do dang xét. Vi san tuyét
dbi ctng nén khung va véach cung chuyén vi ngang, do do:

Vvvach o KU Kv

- = ‘/vach - Von T —
Vihung  Kin fong Ky + K,

(6.9)
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Trong thuc hanh véi ETABS, c6 thé ldy gan dung K, va Ky, bang cach so luc cdt cianhom Pier
(vach) v6i nhom Frame (khung) ¢ cung mot tang tir bang két qua phan tich — ty 18 hai gi tri nay
chinh 1a ty 1¢ d6 cting can tim. DPay 1a co so dé tra 1oi cdu hoi “vach chiu bao nhiéu phan tram Iyc
cat?”.

6.6.3 So sanh khung thuan va khung — vach

Bang 6.6: So sanh hé khung thuan va hé khung — vach

Tiéu chi Khung thuin Khung — vach

Chuyén vi ngang  Lén khi nha cao Nho (vach chéng chuyén vi)
Chiéu cao phuhgp Thép — trung ting Trung — cao ting

Khi ning chéng Yéu Tét

x0dn

Anh huong kién {t Véach chiém dién tich st
truc dung

Quy trinh

Kiém tra so b vach cirng:
1. Chon chiéu day vach t,, > 200 mm theo Chuong 4.
2. Kiém tra ty sé dién tich vach/dién tich san (dam bao du do cing).
3. Kiém tra vach chju luc cit va mé men trong mit phang.

4. BO tri ¢t thép vach theo TCVN 5574:2018 (thép dung, ngang).

6.6.4 Thiét ké thép vach (Pier) theo TCVN 5574:2018

Vach cimg chiu lyc ngang cha yéu dudi dang udn va cét trong méit phiang. Khac véi cot (chiu
chu yéu nén — uén mot phuong), vach lam viéc hai phuong nén phai kiém tra dong thoi ca hai truc
uon Ms, M5 va luc cat Vs, Vs,

Quy trinh
Trich xut va tinh thép vach tir ETABS:

1. Gan thudc tinh Pier/Spandrel cho vach (khong trich theo timg phan ttr Shell rdi rac
—xem Muc 6.4.1).

2. Trich ndi luyc thiét ké cua Pier tai cac mat cat kiém tra: day véch, dinh vach va cac vi
tri doi tiet dién — nhan bo (P, My, M3, Vo, V3).

3. Kiém tra theo biéu dd twong tac P—)/ cua vach (twong tir cot nhung xét déng thoi
hai truc uon). Néu vach c6 hoc ctra, tach thanh cac doan vach dac va vach canh.

4. B tri thép: thép dimg bién (boundary elements) tai hai dau vach cong thép phan b
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(web) than vach; moc neo 135°; kiém tra ham luong thép bién khong vuot gidi han
TCVN 5574:2018.

Véch khéng tinh nhu mot “cot phinh to”. Thép vach chi yéu chiu cét trong mét phiang va
uon hai phuong; néu chi bo tri thép nhu cdt sé€ thi€u thép cat va thép bién goc vach — hoi
dong thuong hoi thang diém nay.

qua

it nhiéu

vung hop ly l qua

> 11 (%)

-~
ll main llnlll.l

R cang cao = p hop ly cang nhd

Hinh 6.13: Ving ham luong c6t thép 1 hop 1y: qué it thi nit va thiéu chiu luc; qua nhiéu thi kho
do bé tong, dé 16

|

Luuy
Quy dinh vé Neo va Néi ¢t thép (TCVN 5574:2018):

« Chiéu dai neo (l4n): Phai dam bao chiéu dai doan neo thuc € 1.0 > l,,. Néu khong
du chd neo thang, phai bé méc (méc 90° hodc co ngdng 135°).

« Basai hong c6t thép tuyet déi tranh: (1) Bat thep sai 16p & dam console (dim console
ch1u mo men Am nén ct thep chiu luc chinh nam o lop tren sinh vién rat hay dit nham
xudng 16p du(n) (2) Chiéu dai neo thép vao g01 qua ngan (< l,,); (3) Néi hon 50%
dién tich cdt thép chiu kéo tai ciing mot mat cit ngang.

Ghi chu cho GVYHD

7
.
|

Vi nha 20 tang, vach cing quyét dinh chuyén vi ngang. Khi cham, nén kiém tra sinh vién
c6 hiéu vai tro phan chia luc cat gitra khung va vach hay khong — day 1a diém khac biét gitra
“hi€u két cau” va “chay phan meém”.

X ly su co

7
¥
~
o
>~
oo

Két qua kiém tra tong thé KHONG dat Pay la tinh hudng chic chan gap khi lam do 4n. Pirng
stra ngay. Hay di theo trinh tu & Phu luc D:

1. Chuyén vi dinh > H /500 = xem Muc D.2.

2. Léch ting > h; /300 = xem Muc D.3 (phai phan biét “hé mém” va “ting mém”).

3. Sai sb tinh tay — md hinh > 20% = xem Muc D.4.

4. Ham lwgng thép cot > 3% = xem Muc D.5.
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Néu t6 hop dong dat lai khéng nguy hiém bang to hop gioé Piéu nay hoan toan co thé xay ra,
va khong c6 nghia la da tinh sai. Nguyén nhan:

« Da Néng c6 a, khong cao, trong khi gi6 bdo ven bién lai rat 16n.

« T4 hop dong dat dung hé sb td hop ¢ nhé hon (thudng 0,3 cho hoat tai).

« Cong trinh ¢ nhiéu vach = chu ky T} ngan (liy 7} tir phan tich modal trong ETABS

—vidu 0,9+ 1,4s, xem Chuong 3) = phd gia téc nho.

= VAn phai Kiém tra ca hai va 1iy bao. Trinh bay véi hoi dong rang “t6 hop gid quyét
dinh, nhung dong dat van dugc kiém tra” 14 cau tra 10i hoan toan dung.

Bai tap bién thé:

Khung véi diéu kién khac Gia sir cong trinh bo hét vach, chi con khung thuan (dé so sanh):

a) U6c luong chuyén vi dinh ting bao nhiéu lan (dung ty 1& 46 cimg khung/vach thu duoc
ttr phan tich & Muc 6.6.2).

b) Xac dinh s6 ting t6i da ma khung thudn con thoa H /500.

¢) Néu van muép dung khung thuan cho 20 ‘tﬁng, ph:éi tang tiét dién cot 1én bao nhiéu? Udc
luong va cho biét bién phap d6 co6 kha thi vé mat kién tric khong.

Tém tit chwong

Chwong da hoan thanh: phén tich noi lyc khung khong gian, thiét ké cdt thép dam va cot theo
nguyén tac “dam yéu — ¢t manh”, ki€m tra chuyén vi dinh — 1éch tang — tién nghi dao dong, va bo
sung phan vach cting. Pay la co s¢ dé thiét ké mong & Chuong 7.

6.7 Yeéu cau thé hién ban vé

Ghi chui cho GYHD

Phan Khung 1a khéi luong chinh ciia B0 an (35% tong diém toan do 4n, chua ké Nén méng
25%), yéu cau ban v& (khd A1) cuc ky khit khe:

« Mt cit doc khung: Ty 18 1/50, thé hién toan bo khung tir méng dén mai. Pudng nét
cot thép dam, thép cot (bao gom noi cot thép, bé mod, neo cot thép).

« Mt cat ngang dam, cot: Ty 1¢ 1/20. Cat qua cac vi tri nguy hiém ciia dam (gdi, nhip)
va cot (dau, gitra, chan cdt).

* Ghi chu cau tao: Thé hién rd cac vung gia cuong cot dai & dau/chan cot va dau goi
dam dé chong cat va chiu dong dat.

« Thong ké ¢t thép: Thong ké chi tiét toan bo cdt thép khung, khép 100% véi két qua
tinh trong Thuyét minh.
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Chwong 7

Thiét ké két cAu méng

7.1

Gioi thiéu chung

Mong 13 bo phan quan trong nhat, tiép nhan toan b tai trong tir phan than va truyén xudng nén
dat an toan. Muc ti€u: thiét ké coc, dai coc va giang mong, ddm bao ca kha nang chiu luc (40 bén)
va diéu kién bién dang (46 lun).

7.1.1 Cac so liéu dau vao

T4i trong tai chin cgt

Tinh cho méng dién hinh duéi cot giita C1 (luc doc 16n nhat, N* = 8250 kN). Méng dudi cot
goc C3 (N = 3200 kN nhung mo6 men 1on, nén 1éch tAm xién) tinh theo diing quy trinh dudi day,
chi khac ¢ budc kiém tra coc: phai xét dong thoi ca hai phuong M, va M, (xem cong thic P, ¢
Muc 7.3).

Bang 7.1: Noi lyc tinh toan tai chan cot dé thiét ké mong

Cot Vi tri N (KN) M (kNm) M (kNm)
Cl Cétgiita (truc 3-C) 8250 120 455
C3  Cotgoc (truc 1-A) 3200 480 350

Diéu kién dia chat

Muc nudc ngﬁm on dinh ¢ d6 sau —2,5m. Tru dia chét dién hinh (cao do mat dét ty nhién
+0,000):

Lép 1 (0,000 — —1,800m): Pét lap, rdi rac (hy = 1,8 m).
L6p 2 (—1,800 — —8,500m): Sét pha, déo mém (hy = 6,7m).
L6p 3 (—8,500 — —13,500m): Sét déo cimg (ks = 5,0 m).
Lép 4 (—13,500 — —19,000m): Sét nura cting (hy = 5,5m).

L6p 5 (dudi —19,000m): Cat 13n cudi soi chat, 16p dat tot chiu tai — dit mii coc (miii coc &

—22.5m).
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< 1. Bt Iip (7, ) 1,8 m.

MNN. 2. Sét pha déo mém (v, ¢, ¢, , £)—6,7m

an nhdi
%%Eé%ung(%ap,cE (785 — —~13,5m)-50m

coc

4. Sét ntra cung (—13,5 — —19,0 m) — 5,5 m

5. Pat tot — miii coc ~ —22,5 m

Vv

Hinh 7.1: Mit cit dia chat: muc nudc ngém va do sau dat mii coc (lop dat tot — Lop 5, dudi
—19,0m)

Khi doc tru dia chét, can xac dinh ngay ba s0 liéu quyét dinh: (a) chiéu sau I6p dat tot (dé
dat mi coc) (b) vi tri myc nuwoc ngam (anh huong thi cong va ma sat bén); (c) chiéu day
I6p ddt yéu phia trén (dé bo qua hoic ké hé sb).

7.2 Luwa chon phuong an mong va sirc chiu tai coc

7.2.1 Phwong 4n mong

Cung nhu khi chon hé két ciu (Muc 2.2. 3) viéc chon phuong an méng khong dwoc néu két
luéin sin ma phai xuit phat tir diéu kién thuc té.

Can cur lya chon

« Pia chit: Lop 1 (dit lap) day 1,8 m; Lop 2 (sét pha déo mém) day 6,7 m. Hai 16p nay khdng
thé dat méng nong truc tiép. Lop 3 (set déo cung, —8,5 — —13,5 m) va Lép 4 (sét ntra cling,
—13,5 — —19,0 m) chua du t6t dé cdm coc cho cong trinh 20 ting; chi c6 Lop 5 (cat soi
chat, dudi —19,0 m) méi du diéu kién dat mii coc.

« Tai trong: v6i 20 ting, tai chan cot dién hinh N ~ 8000 kN — rat 1én so véi strc chiu tai cia
dat nén yéu.

« Tang him: cong trinh ¢6 02 ting him = cao d day dai ha thip, phan dat yéu phia trén lai
cang phai “di vong”.

Ma tran so sainh phwong an mong
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Ma tran so sinh phwong an: Lua chon phwong 4n méng (thang diém 10)

Tiéu chi T,r(.)ng Nhan xét — danh gia Piém
i)

Méng néng (dé don) 40% V6i N &~ 8000 kN trén nén yéu, Ry, khong du; 2
khong the

Méng nong (dé don) 25% Ré nhit vé vét liéu nhung phéi xir 1y nén — chi 6
phi an phat sinh

Méng nong (dé don) 20% Pon gian néu dia chét tt; ¢ day phai dao thay 4
dat

Moéng nong (dé don) 15% Quen thudc nhat 9

Mong bé 40% Phan tan tai ¢éu hon nhung lan van qua 16n (>
80 mm)

Moéng be 25% Bé tong khoi lugng 16n, chi phi cao 5

Mong bé 20% Thi cong bé ting him twong ddi thuén loi 7

Mong bé 15% Kinh nghiém dia phuong co 7

Mong coc dong 40% Strc chiu tai tét nhung gy on, chan dong, anh 6
hudng nha bén canh

Moéng coc dong 25% Ré hon coc khoan nhdi & ciing sirc chiu tai

Mong coc dong 20% Kho vuot 16p sét pha déo mém day; khong thi 4
cong dugce gan cong trinh ké can

Mong coc dong 15% Ph6 bién nhung dang dan han ché trong d6 thi 6

Coc khoan nhoi 40% Puong kinh va chiéu dai 16n, xuyén qua 16p 9
bun, neo vao 16p dat tot (Lép 5)

Coc khoan nhbi 25% Chi phi cao hon coc dong nhung it rai ro hon 6

Coc khoan nhoi 20% Khoéng 6n, khong chan dong — thich hop do thi 9

¢6 nha ké can
Coc khoan nhdi 15% Nha thau dia phuong di co kinh nghiém 8

Bang 7.2: Tong hop diém va 1y do loai timg phuong 4n mong

Phuong 4n Piém Quyét dinh Ly do

Moéng nong (dé don) 4,45 Loai Khong du stre chiu tai; lun qué 16n trén nén sét pha déo

Mong bé 5,30 Loai Luan vuot gi6i han; bé day bé 16n, khong kinh té

Coc dong 5,85 Loai Khoéng thi cong dugc gan nha ké can; kho xuyén 16p
sét pha déo mém day

Coc khoan nhoi 8,10 CHON Dap tmg ca bdn tidu chi; neo dugc vao 16p dit tt & do
sdu 16n

Néu dia chat KHONG c6 16p sét nira cimg & —13,5m, ma toan bun sét Day 14 tinh hudng
hay gip & dong bang song Ciru Long. Khi d6 khong thé dung phwong 4n di chon. Huéng
xur ly theo thur tu:
1. Kéo dai coc xudng 16p cat chit hodc soi cudi sau hon (néu co) — kiém tra lai chiéu dai
va strc chiu tai theo ma sat thanh.
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2. Ting dwong kinh coc (D tir 1,0 m 1én 1,2—1,5 m) dé ting stc chiu tai mii va ma sat.

3. Pdi sang mong bé coc (coc + bé cing 1am viéc) — huy dong ca sirc chiu tai ciia be,
giam s6 coc.

4. Xir Iy nén bang coc xi mang dat hoic bic tham két hop gia tai truéc — chi ding khi
tai khong qua 16n.

5. Thay déi giai phap kién tric (giam s tAng, giam nhip) — bién phap cudi cung, phai
ban véi chu dau tu.

Bai tip bién thé:

Dia chét thay doi Gia sir 16p 2 (sét pha déo mém) day dén 15 m thay vi 6,7 m, miii coc phai
ha xudng sau hon trong Lop 5 (dén cao do —30,8 m). Hay:

az Tinh lai strc chiu téi’ cﬁ,a coc khoan nhdi (ma sat thanh thay doi theo chiéu dai, mili coc
van ngam vao Lop 5 dat tot).

b) Xac dinh s6 coc can thiét cho mot dai va so sanh v&i phuong an ban dau.

¢) Néu hai rii ro moi phat sinh khi coc dai hon (6n dinh thanh h6 khoan, sai léch do thang
ding) va cach kiém soat.

7.2.2  Cic s0 liéu thiét ké dwoc chot

Do cac 16p dat mat (L6p 1, 2) yéu va tai trong chan cot 16n, chon coc khoan nhdi BTCT tai
chd: tao duogc coc duong kinh va chiéu dai 16n, truyén tai xuéng 16p dat tot & do sau 16n.

Gia dinh: cao do mit dat tu nhién 40,000; cao do dai coc —1,bm;coc D =1,0m, L = 21,0m,
miii coc & do sau —22,5m.

Luwu ¥ vé cao dd dai coc khi cong trinh ¢6 ting him: Vi du trong muc nay xét mot khoi
cong trinh khong co tdng ham @& minh hoa céch tinh strc chiu tai coc; chiéu dai coc L = 21 ,0
m duoc tinh tir day dai (—1,5 — —22,5 m). Cong trinh minh hoa (nha cao tang da ning) co
02 tang ham, day dai coc phai nam duéi day tang him sau nhat — khi d6 day dai ha thap,
chiéu dai coc duoc tinh tir cao d6 day dai va bo qua ma sat bén tir mat dat tu nhién dén day
dai; cac bude kiém tra & cac muyc sau khong doi.

7.2.3 Sirc chiu tai ctia coc don
Theo TCVN 10304:2025 (thay thé TCVN 10304:2014):

« Sirc chiu tai theo vat liéu P,;: do bé tong va cdt thép.

* Sirc chiu tai theo dét nén R q:

Rea =k (10 Ay + 1Y Yuifoils) (7.1)

v6i g, la cuong do dat & mili, v 1a chu vi coc, f,; 1a ma sat bén 16p thir <.
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N (tai chan cdt)

1

f
strc khé%ﬂ%ii Qp

:: : sét ntra cing
. —

ma sat than @, — ~— 16p trdecbinh
e -— O'pt] g( 1n.
- —
- ~ o hz o2
. . lépdatycu

Hinh 7.2: Mt cit coc khoan nhdi: stc khang mili @, (6 mili coc) va ma sat than (), (doc theo than

cocC)

Buwéc Cong thirc — thay s6 Két qua

0. Sé liéu CocD = 1,0m; L = 2Ilm; mii 6 Chuviu=xD = 3,14m
—22,5m; dai 6 —1,5m; B25

D? 1%

1. Dién tich mii A, = ”4 _ Z A, = 0,785 m?

2. Sirc khang miii qp tra theo dat & miii (16p dat tt, Lop 5); @, ~ 2200kN
Qp =" Ap

3. Ma sat bén Qs =ud. Vsifs,ili —congtheotimg lop Qs ~ 2450kN
(b6 16p dét 14p)

4. St chiu tai dat nén Req=k(Qp+Qs); k= 1,0(cockhoan R. 4= 4650 kN
nhoi, theo Bang cia TCVN 10304:2025)

5. Stic chiu tai vat liéu Py =  o(yaRyAy + RsAL); Py = 095 x (1,0 x 14500 x
Ay, = 0,785m?; thép 16422 0,785 + 280 x 6082/1000) =~
(A;, = 6082mm?); lay v, = 1,0, 12432kN ~ 12500kN
© = 0,95 (hé s6 minh hoa — sinh vién
dbi chiéu quy dinh hién hanh cia TCVN
10304:2025)

6. Stic chiu tai thiét ké Lay nho hon r6i chia hé s6 tin ciy P, = 4650/1,4 ~ 3321 kN (lay
Yk ~ 1,4 (theo TCVN 10304:2025) ~ tron~ 3300kN)

7. Kiém tra hop ly V6i dia chit 16t hon (16p dat tét Lép 5 Vi du trén ra ~ 3300kN do
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day), kinh nghiém coc D = 1m, dai
21 m c6 thé dat P,y ~ 6500kN — xem
vi du d nhay ¢ muc 7.3

dung dia chit dién hinh — day
la gia tri dung xuyén suot sach
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Stre chiu tai tinh toan cia coc léy béng gia tri nhé hon gilta P,; va R, (da chia h¢ s6 tin
cdy). Vi du minh hoa ¢ trén ra P, ~ 3300kN do gia dinh dia chat dién hinh. Trong do 4n,
sinh vién phdi 13y Py, dung theo 16 khoan ciia chinh cong trinh minh; néu tra duoc 16p dat
t6t hon thi Py, 16n hon va sb coc c6 thé giam (xem vi du d6 nhay & muc 7.3).

Sai hong thuwong gap

- Dung nhim phién ban TCVN 10304:2014 (cii) thay vi 2025. - Quén nhan hé s6 k dic
trung cong trinh trong cong thirc strc chiu tai. - Tinh ma sat bén f, ; nhung bo qua cac 16p
dat yéu phia trén.

7.3 Thiét ké dai coc

7.3.1 Chon dai coc va kich thwéc so bo

Khung tham chiéu ciia cac vi du muc nay: dé minh hoa phuong phép, ta gia dinh dai coc
dat tai cao do —1,5m, dia chét tra tr Bang 7.1. Toa nha mau cia sach co 2 tﬁng hdm =
cao do dé dai thuc té ~ —8,5m; cach tinh hoan toan twong tw, chi thay bg dia chét 16p sau
hon (tra Bang 7.1 theo cao d6 miii coc méi) — néu P, 16n hon thi sé coc c6 thé giam (xem
muc 7.3).

Tinh chi tiét cho dai dudi cot C1 (truc 3-C). V&i Py = 3300 kN (theo budc 6, phan sirc chiu tai
coc) va N = 8250 kN, s6 luong coc so bo:

Neoe = P—— (7.2)

v6i f ~ 1,2 + 1,5 ké dén mo6 men va sai 1éch vj tri coc (thudong ldy 3 = 1,3 cho coc khoan nhdi,
tang t6i 1,5 néu md men 16n hoic thi cong khé kiém soat).

Chiéu cao dai hy xac dinh tir diéu kién choc thung cot — dai (thap choc thing 45° xuat phat tir
chan cot, xem Hinh 7.5) va cdu tao (thudng hy > 1,0 + 1,5m cho coc 16n).

Buwée Cong thirc — thay s6 Két qua
0. Sé liéu Nt = 8250kN; P, = 3300kN; Cot giira C1, tai l6n nhat
Mt = 455kNm; M} = 120kNm
. Nt 8250
1. SO coc theo Iwc doc n > P—tt :t;’?’m n > 2,50 coc
N

2. Ké hé ) £ (m6 men, sai Nepe = B voi g =1,3 Neoe = 3,25

1éch) Py
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B=45m

3D =30m .

'“ 4 coc D1000 'II

D=10m
Khoang cach > 3D

Hinh 7.3: Mit bang dai 4 coc khoan nhéi D = 1,0m (4,5 x 4,5 m): khoang cach tim coc 3D va cot

dat tai tam dai

-—

3d

O
O

O

O
O

3d

O
O

D 2

(a) bai 4 coc

O

(b) bai 6 coc (hang doi)

Hinh 7.4: Hai so d6 b tri coc phd bién: (a) dai 4 coc — bd tri ddi xtng (dung khi tai va m6 men
vira phai); (b) dai 6 coc — hang doi (khi tai hodc m6é men 16n hon)

3. Chon s6 coc

4. Kiém tra lai strc chiu tai
coc

5. Kich thuéc dai

6. Chiéu cao dai
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Do ¢6 m6 men M, = 455 kNm, chon s6
chén va dbi xtimg

p . N + Gaai
max - T
(My + M) Timaz 8250+ 600
> e B 4
455 + 120 1,5 .
( *90” " (véi Gaai ~ 600 kKN

la trong lugng dai)

3D khoang cach tim coc, cing 2 X
0,25m mép coc dén mép dai: B =
2x1,54+1,04+2x0,25 = 4,5m

Tur diéu kién choc thing cot — dai va cAu
tao

Chon 4 coc

Poox = 2308kN < Py =
3300 kN — AT (dw 1,43 %)

Pai4,5 x 4,5m

hd = 1,51’11



7.4. Gidng mong 64

Buwéc Cong thirc — thay s6 Két qua
) N = 8250kN; P, = 6500kN; Gia dinh 16p dat tot Lép 5 day
0. So liéu M;t = 455kNm hon
, Nt 8250
1.S6 theo luc d — = > 1,27
0 coc theo luc doc n> . tt6500 n > 1,27 coc
2.Kéhésd Neoe = 5P— v6i =13 Neoe = 1,65
tt
3. Chon s6 coc Van chon 4 coc (s chin, dbi xtng, chiu 4 coc
md men)
2 e 8250 4 600 x .
4. Kibm tra strc chju thi Proas _ % + DAT — nhung m3i coc chi ding
( +90)X 2 — 2308kN < 6500
5. Ban luén Néu P,, doan “theo kinh nghiém” ma Nguyén tic: dia chat quyét

lon hon thuc té thi dai s& thiéu coc; néu dinh; kinh nghiém chi dé déi
nhé hon thyc té thi lang phi. Vi vy P chiéu

phéi truy dugc tir 16 khoan cua chinh

cong trinh

7.3.2  Kiém tra cac diéu kién lam viéc
« Kiém tra strc chju tai cta coc trong dai (coc chiu nén, kéo).
« Kiém tra choc thung cot — dai.
+ Kiém tra choc thung coc — dai.
« Kiém tra cuong do trén tiét dién nghiéng.

* Kiém tra d¢ Iun cia méng khoi quy udc (mong khoi gia dinh duge ve tir mép ngoai cua cac
coc bién, md rong xuong mii coc voi goc o = ¢y /4, sau do tinh [in nhu mong ndng).

Pay 1a diém sinh vién hay bo sét: choc thiing dai phai kiém tra hai 1an — mot 1an theo cot
dam xudng, mot 1an theo coc dam Ién. Bo sot mdt trong hai 1a thiéu ho so, hdi dong s€ phat
hién.

7.3.3 Tinh va bd tri cot thép cho dai
Dai dugc tinh nhu cu kién chiu uén do phan lyc coc déy 1én, theo TCVN 5574:2018.

7.4 Giing méng

Giang méng ndi cac dai coc thanh hé thong, ting do cting va phan bb tai. Xem giang nhu ddm
don gian goi 1€n hai dai, nhip tinh todn bang khoang céach cac dai.
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7.5. Méng néng va méng bé (bé sung) 65

DE——

cot

4 AY
’ \
4

/ N thap 45°

T 01

kiém tra: cOt—dai va coc—dai

Hinh 7.5: Hai mit choc thing phai kiém tra: cét — dai (thap 45° tir chan cot) va coc — dai (thap tir
mép cQc)

7.5 Moéng ndéng va méng bé (bd sung)

7.5.1 Khi nao ding méng nong/bé thay coc

« Mong nédng (bing, don): hop 1y khi 16p dat t6t nam ngay dudi mat dat va tai trong khong
qué 16n.

« Moéng bé (mat foundation): dung khi tai trong 16n nhung khong mudn dung coc, hodc khi
can giam lun bang cach phan bo déu tai; thuong dung cho tang ham va dat nén yeu.

« Moéng coc: dung khi 16p dat tot ¢ sau, tai 16n, hodc yéu cau kiém soat ltin nghiém ngit (cong
trinh minh hoa).

7.5.2 Kiém tra d¢ lin méng nong/be

Do Iun tinh theo TCVN 9362:2012 (phuong phap cong lun tung 16p):

- €1; — €24
S = E —h; 7.3
i1 1 + €14 ( )

Vi e1;, €a; 12 hé s rdng trude va sau khi lan cta 10p i; h; 13 chiéu day 16p i. Diéu kién: S < [S].

Buéc Cong thirc — thay sb Két qua

0. S6 liéu Moéng 2,0 x 3,0m; py, = 180kPa; chiéu Dét nhiéu 16p, tinh theo TCVN
sau chon mong 1,5m 9362

1. Xac dinh chiéu sdu ving H, = 4B tir ddy méng (theo TCVN H, =4 x 2,0 =8,0m

nén 9362)

2. Chia lép tinh lun Chia viing nén thanh cac 16p mong h; < = 10 16p, mdi 16p 0,8 m
04B =0,8m
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7.6. Tang ham va twong vay (b6 sung) 66

3. Ung suét ban than

4. Ung suit gay lin
5. Hg¢ s6 rong

6. Lun ting 16p

7. Tong lun
8. Kiém tra

HK1

MNIN_

Vv

ope = 7 z tai trung diém mdi 16p Vidulép 1: 0y = 18x1,9 =
34,2kPa

Ogi = (Db — Obtday) VOi o tra bang  Gidm dan theo chidu siu

theo z/B

Tu duong cong nén lun cda tung 1op: ey; — es;

og—e

S; = elh%eeljihi Cong don

S=>5; S =6,4cm = 64mm
[S] = 8cm (nha khung BTCT, theo 64 < 80— DAT
TCVN 9362)

1. Patlap (7, ¢) — 1,8 m

2. Sét pha déo mém (v, ¢, ¢, E)-6,7m
hdi
/8¢t deoBimg (v, ¢, ¢, H) 8.5 — —13,5m) - 5,0m

(@]
o
—5
o
e
=
=)

4. Sét nua cung (—13,5 = —19,0 m) — 5,5 m

o
8

5. Pét tot — miii coc &~ —20.F

Y

Hinh 7.6: Try dia chét dung dé chia 16p tinh lan: ving chiu nén H, (xac dinh & vi du tinh Itn phia
trén) nam trong cac 16p dat yéu phia trén miii coc. Luu y: hinh minh hoa try dia chat va vi tri mii
coc; vi du tinh lan ¢ trén xét mong ndng nén H, do tir ddy mong, khong ve truc ti€p trén hinh

7.6 Tang ham va twong vay (bo sung)

Cong trinh minh hoa c6 02 tang ham. Thi céng hé dao sau (sdu > 6m) yéu cau phai thiét ké
tuong vy (tudng chian dat) dé giir on dinh va ngin nudc ngam.

thuat).

Viéc tinh toan chi tiét tuong vay hé dao sau, phéan tich cd két, dn dinh trugt/1at hd dao da phﬁn
thudc chuyén mon Pia ki thuit, co thé nam ngoai pham vi DATN Két cau tiéu chuan ciia
Khoa. Sinh vién cin x4dc nhan véi GVHD trudc khi dua phan nay vao thuyét minh. Riéng
phan nén moéng va két cdu dia ki thuat chiu dong dat, tham khao thém TCVN 9386-5:2025
(Thiét ké cong trinh chiu dong d4t — Phan 5: Nén mong, két cAu chiu luc va két cau dia ky

Néu dd an yéu ciu tinh toan tudng vay mot nhip co ban, sinh vién c6 thé tham khao quy trinh

sau:
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7.7. Yéu cau thé hién ban vé 6

|

Quy trinh

Quy trinh tinh todn twong vay co ban:

1. Xac dinh ap hwe dat: Tinh ap luyc dit chu dong (Rankine hodc Coulomb) tac dung 1én
tuong theo timg 16p dia chat.

2. Xéc dinh ap lwe nwée ngdm: Phan tach riéng 4p luc nudc thiy tinh (néu khong ha
muc nudc ngam) tac dung 1én mit ngoai tuong.

3. To hop tai trong va mé hinh: T4 hop 4 ap Iwc dat + ap luc nuoc + hoat tai trén mat dat
(surcharge) Mo hinh tudng nhu mét dam lién tuc c6 cac gbi tua la san tang ham hodc
hé glang chéng (strut)

4. Kiém tra va thiét ké vach: Xuat noi luc (mod men, luc cét) tir mod h1nh dé thiét ké cot
thép cho tuong (barrette hodc tudng cir) nhu cdu kién chiu udn/nén udn.

7
.
|

Ghi chu cho GYHD

Vi cong trinh c6 ting ham, hoi dong thuong hoi: “Tuong vay chiu ap luc gi?”. Sinh vién
can phan biét 10 ap luc dat tinh (effective stress) va ap luc nuoc (pore pressure). Viéc gop
chung 7, ma khong tach ap luc nude ¢ ho dao ngdp nudc 1a sai 1am pho bién nhat.

Tom tat chwong
Chuong da trinh bay: lgya chon mong coc khoan nhdi theo TCVN 10304:2025, thiét ké dai coc

— gidng mong, va bd sung kién thirc vé mong néng/bé va tuong vay ting ham. Day 1a co s¢ dé tinh
cau thang & Chuong 8.

7.7 Yéu cau thé hién ban vé

.
|

Ghi chu cho GYHD

Ban v& phan Nén mong (kho A1) chiém khoang 25% trong s6 diém toan dé an (img véi
phan Nén mong trong co cau Két cau 60% = Khung than 35% + Nén mong 25%, xem
Chuong 1), yéu cau thé hi¢n sac nét cac noi dung:

» Mat bang dinh vi coc va dai coc: The hién ro hé truc toa dg, vi tri tim coc, cao do cat
coc. Ghi chu 10 strc chiu tai tinh toan ctia coc (Fy).

« Mit bing méng va giing méng: Thé hién kich thudc cac dai mong, hé théng da
kieng/giang mong lién ket.

« Chi tiét mat cit dai coc: Ty 1€ 1/20. Cit qua truc dai thé hién hinh dang dai coc, doan
ngam coc vao dai, cot thép dai coc (thép 16p dudi, 16p trén, thép cau tao).

« Chi tiét coc ép/khoan nhdi: Ty 1€ 1/20. CAu tao chi tiét ddt coc, hop ndi coc (coc ép)
hodc cot thép long coc (khoan nhoi).

« Thong ké c6t thép: Thong ké chi tiét toan bo cdt thép mong va coc.
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Chwong 8

Tinh toan cau thang va két cau phu

8.1 Gioi thi¢u chung

Cau thang 14 phuong tién giao thong theo phuong ding, dong thoi gop phan tao nén nét kién
truc cua cong trinh. Vi vay, thiét ké két cau cau thang ngoai viéc ddm bao do bén, do cirng con phai

cha y dén tham my.

Trong pham vi dd 4n, ta lya chon va tinh toan chi tiét cho mét ciu thang bo dién hinh, sau d6

m& rong cho cac két cau phu.

8.1.1 Cau thang chon tinh toan

Chon cau thang CT1 — két ndi giao thong giita tAng 2 va tang 3 ctia cong trinh minh hoa. Day

1a loai cau thang:
« 02 vé (2 vé thang);
« Dang ban bing bé tong ¢t thép d6 rodn khoi;

« Khéng st dung dam con nghiéng.

8.1.2 Cac thong s6 hinh hoc

Dura trén ban vé kién truc cua cau thang CT1, ta ¢6 cac thong so co ban:

Béng 8.1: Thong sb hinh hoc cau thang bo CT1

TT Dailwgng Ky hiéu Gia tri

1 Chiéu cao ting (tAng 2 — tang 3) H 3300 mm
2 Chiéu cao mot vé thang Hy=H/2 1650 mm
3 Chiéu rong ban thang (vé thang) by 1600 mm
4 Chiéu rong ban chiéu nghi ben 1600 mm
5  Chiéu cao bac he 150 mm
6 Bé rong bac by, 300 mm
7 Sd bac trong mot vé ny 11 bac

8  Chiéu dai hinh chiéu bang mot vé L 3000 mm
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8.1. Gioi thiéu chung 69

Kiém tra d§ déc (diéu kién thoai mai). Theo kinh nghiém thiét ké cau thang dan dung, kich
thudce bac can thoa man:

2hy + by = 2 x 150 + 300 = 600 mm € [600 + 620mm] (8.1)

= Dat yéu cau ve su thoai mai khi di chuyén.

So bd chiéu day két cAu. Theo cong thirc kinh nghiém cho ciu thang dang ban chju luc mot
phuong:
e = (o LY g (8.2)
b T \30 "25) 7" '

v6i Ly 1a nhip tinh toan (khoang cach tim hai gbi tua). Vi Ly = 3,6 m: hY*™ = 120 mm <+ 144 mm.

Dua trén kinh nghiém thuc té cho cAu thang b thong thuong, chon so bo:

« Chiéu day ban thang: hy, = 140 mm;

« Chiéu day ban chiéu nghi: A, = 140 mm.

Chiéu day nay s€ dugc kiém tra lai vé kha nang chiu lyc va d¢ vong & cac muc sau.

8.1.3 Vit liéu va tiéu chuan ap dung
+ Bé tong B25: R, = 14,5 MPa; R, = 1,05MPa; £, = 3 x 10* MPa.
. Cét thép CB300-V: R, = R,. = 260 MPa; R,,, = 210 MPa; E, = 2 x 10° MPa.

« Tiéu chuan: TCVN 5574:2018 (két ciu BTCT), TCVN 2737:2023 (tai trong va tic dong).

Thong s6 hinh hoc bic thang (Kién tric):

Pé dam bao diéu kién tién dung di lai, bé rong mat bac (by) va chiéu cao co bac (hy) can thoa
man cong thire kinh nghiém: 2h;, + b, € [600 + 620] mm. Luu y: Déi v6i két ciu ban thang
(dang ban phang), bac thang chi 13 16p gach xay (tai trong tinh) bén trén ban bé tong ¢t thép
nghiéng, khong tham gia chiu luc chinh.

Cap d6 bén bé tong va nhom thép nén duoc thong nhat t6i da véi cac chuong san — khung
— moéng. Trong thuc té, cac cau kién phu nhu ban thang c6 thé dung thép CB300-V (R, =
260 MPa) dé tiét kiém chi phi, hodc dung dong bd CB400-V (R, = 350 MPa) v6i hé san
dé thuan tién thi cong. Trong bai mau nay, t6i tinh toan voi CB300-V (R, = 260 MPa) theo
chuan TCVN 5574:2018 dé minh hoa cach tra bang va tinh toan v&i nhom thép go thong
dung nay.
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8.2. Xdc dinh so dé tinh va tdi trong 70

8.2 Xac dinh so @6 tinh va tai trong

8.2.1 Phén tich so dd truyén lhrce

V6i cau thang b 2 vé dang ban, ban thang BTCT 14 cdu kién chiu luc chinh. Téi trong tac
dung 1én mit bac truyén vao ban thang theo phuong doc cta vé thang (phuong c6 do doc). Ban
thang 1am viéc nhu mot dam ban, gdi 1én hai dau 1a dam chiéu nghi (DCN) va dim chiéu téi
(DCT).

So dd truyén luc hoan chinh:

. Déam chiéu
- Ban thang & ) A :
Tai trong { (o A i }—» . nghl_ :gL ) Cot / Vach

dam chiéu t61

8.2.2 Luwa chon so do tinh toan

Dé tinh ndi luc bang phuong phap thu cong, két cau khong gian ciia cau thang dugc “trai phiang”
thanh mot so d6 dam don gian:

Quy trinh

So do tinh: Coi dai ban thang rong 1 m nhu mot dam don gian, gdi 1én hai gbi tya 14 tim
ctia dim chiéu nghi va dam chiéu t6i.

Nhip tinh todn: bé rong dam chiéu nghi (DCN) va dam chiéu téi (DCT) déu lay b; =
200 mm. Nhip tinh toan 13 khoang cach giita hai tim goi twa; ké ca doan bac trén cing in
vao ban chiéu nghi va doan bac dudi cung an vao ban san t?mg (mdi doan mot bé rong bac
by, = 300 mm):

Ly = L' + 2b, = 3000 + 2 x 300 = 3600 mm = 3,6 m (8.3)

Ghi chii: (1) Ban chiéu nghi dugc xem nhu mot phan cua dam thang nay. (2) Neu 14y nhip
dung bang khoang cach mép hai dam do (L' + by = 3200 mm) thi m6é men udn giam con
(3200/3600)% ~ 0,79 1an — bai giit L, = 3,6 m 1a thién vé an toan.

8.2.3 Xac dinh tai trong tac dung (quy d6i vé phwong ngang)

Toan bd tai trong dwoc tinh trén 1 mét chiéu rong cia ban thang va dwoc quy doi vé tdi trong
phan bo déu trén hinh chiéu bang de tinh trén so do dam phang.

Hé s6 quy ddéi. Goc nghiéng cua vé thang:
hy 150

t =—=—=050 = ~ 26,6° 8.4

an o by 300 , «Q , (8.4)
Ghi chii: mot vé ¢6 n, = 11 bac cao 150 mm nhung L' = 3000 mm 13 hinh chiéu cia 10 m3t
béc — bac trén cung (an vao ban chiéu nghi) khong tinh vao L’. Vi vay d6 doc phai lay theo ty so
hy /by = 0,50 chtr khong phai theo H, /L' = 0,55. Hé s6 quy doi trong lugng ban than tir phuong
nghiéng vé phuong ngang:

1 /hi+b V1507 + 3002

k= = —
coS & by 300

~ 1,118 (8.5)

Nguyén Phti Hoang



8.2. Xdc dinh so dé tinh va tdi trong

71

Buoc

Cong thirc — thay s6

Két qua

0. Sé liéu

1. Goc nghiéng

2. Hé sb quy doi

3. Ap dung cho tinh tai
4. Hoat tai

5. Kiém tra do doc bac
6. Giai thich ban chét

Tinh tii (G)

hy, = 150mm; b, = 300mm; H; =
1650 mm; L’ = 3000 mm

hy 150
tana = b—b =300~ 0,50
T 1 _ hi + b} _
cos « by
V1502 4 3002
300

g = 7y hpe k — chi nhan k cho trong
lugng ban than

p't = v,p'® = 1,2 x 3,0 — khéng nhan
k

2hy + by = 2x150 + 300

Hoat tai 1a tai theo phwong dirng trén
hinh chiéu bang; tinh tai ban nghiéng
mdi can chiéu

Xiac dinh hé sb &

a =~ 26,6°

k=1,118

Ban thang 140mm: ¢ = 3,91
kN/m?

ptt = 3,6kN/m?

600mm € [600 + 620] — PAT
Cau héi hdi dong hay hoi nhit

Bang 8.2: Bang tinh tinh tai tac dung 1én ban thang va ban chiéu nghi (kN/m?)

TT Thanh phan tai trong

Cach tinh g*¢ g%

[ Tai trong trén ban thang (vé thang)

1  Trong luong ban than ban thang Yphprk 3,91 4,30
2 Trong lugng bac xay gach tam giac fyg% 1,35 1,49
3 Lop vita 16t + da 6p bac (30 mm) o) 0,74 0,81
4 Lép vita trat tran (15 mm) Yol 0,30 0,33
5 Trong lugng lan can, tay vin (gia dinh) - 0,31 0,34

Téng cong (ban thang) 6,61 7,27

II. Tdi trong trén ban chiéu nghi

1 Trong luong ban than ban chiéu nghi Yolen 3,50 3,85
2 Lép vira 16t + da 6p (30 mm) ) 0,66 0,73
3 Lép vira trat tran (15 mm) Yol 0,27 0,30

Téng cong (ban chiéu nghi) 4,43 4,88

Heé s6 vuot tai cua tinh tai lay 1,1 theo TCVN 2737:2023. Trong luong riéng: BTCT ~;, =
25 kN/m?; gach xdy v, = 18 KN/m?; vita 7, = 18 KN/m?® (riéng déa op ~ 22kN/m?).
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8.3. Tinh todn néi luc va bé tri cot thép 72

Hoat tai (P)

Hoat tai tiéu chuan cho ciu thang (tra TCVN 2737:2023) 14 p' = 3,0kN/m?. H¢ sb vuot tai
Yp = 1,2, vay:

" =,p"=1,2x 3,0 = 3,6kN/m* (8.6)

Hoat tai d4 13 tai trong trén hinh chiéu bang nén khéng cin quy doi theo hé sb k. Day la
diém sinh vién hay nham: chi quy doi #inh tai cua ban nghiéng.

Tong hop tii trong trén dim thang
Tai trong phan bd déu (kN/m) trén dai ban rong 1 m:

Que = (gt +p™) x 1,0 = (7,27 4 3,6) = 10,87kN/m (8.7)
Gen = (Gen + ") x 1,0 = (4,88 4 3,6) = 8,48kN/m (8.8)

8.3 Tinh toan ndi lwc va bo tri cot thép

8.3.1 Tinh toan néi luc

So db tinh:  dam don gian, nhip tinh toan L;; = 3,6 m.

Tai trong: tai trén dim thang khong hoan toan phan b déu do c6 sy khac biét giita g,. =
10,87 kN/ m va ¢.,, = 8,48kN/m. Tuy nhién, chénh 1éch khong 16n, nén de don gian hoa tinh
tay, ta 1y mot gia tri tai trong phan bd déu rwong dwong. Tir cac phan luc gbi tya:

qye + qCTL

S~ 9,TkN/m (8.9)

qtd =~

M6 men va lue cit:
qal? 9,7 % 3,6%

JL7/— 3 . = 3 — ~ 15,7kNm/m (8.10)
Lu 97 x36
Vi = q“2 w_ 2 ; ® ~17,5kN/m 8.11)

Do so db tinh 1a ddm don gian, mé men 4m tai gbi Iy thuyét bang 0. Nhung thuc té lién két
v6i dam 1a /ién khoi nén c6 mé men 4&m nho phat sinh = bo tri cot thép mii theo cau tao.

8.3.2 Tinh toan c6t thép chiu lwc (thép doc 16p dwdéi)

Théng s6 tinh toan:
« M = 15,7kNm/m; bé rong dai b = 1000 mm;
+ Chiéu day ban A = 140 mm; 16p bao vé a = 20 mm; hy = 140 — 20 = 120 mm;
» Bé tong B25 (R, = 14,5 MPa), thép CB300-V (R = 260 MPa).
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8.3. Tinh todn néi luc va bé tri cot thép 73

Quy trinh

Cac buéc tinh cot thép (giong san, Chuong 5):
M

C Oy = ——

Rybh2’

2. Kiém tra a,, < ap = 0,413 (voi bé tong B25, cbt thép CB300-V — tinh theo TCVN
5574:2018: £x = 0,583);

3. C=05(14++v1-2a,);
M
As == 5
RCho

5. Bién luan chon thép va khoang cach, kiém tra ham luong 1 = A,/ (bho).

Buéc Cong thirc — thay sb Két qua

0. S6 liéu M = 15,7kNm/m; b = 1000mm; ho = 140 — 20 = 120 mm
h = 140mm; a = 20mm; B25 (R, =
14,5 MPa); CB300-V (R; = 260 MPa)

. M 15,7 x 108
1. Hé s6 ay, = = ’ m = 0,0752
esoa m = Rybh2 T 14,5 x 1000 x 1202 &
2. Kiém tra am = 0,0752 < ag = 0,413 PAT
3.Hésd ¢ ¢(=05(1+/T=2x%0,0752) ¢ =0,961
15,7 x 10
4. Dién tich thé A = . A, ~ 524 mm?
ien tich thep 260 x 0,961 x 120 P
5. Chon duong kinh Chon ¢10 (4; = 78,5 mm?) ds = 10 mm
A 1
6. Khoang cach s=11 = 78,5 x 1000 s = 150 mm = chon ¢10a150
A, o 524 :
. oA 0 O — 0.44% — z
7 Klemtraharr}luong I 1000 < 120 w=0,44% —hgp ly
8. Thép phan b AP® > 0,154, = 0,15 x 524 Chon ¢6 a200 (141 mm? /m)
9. Thép mil tai gbi Kéo dai Ly; /4 = 3600/4 tr mép ddm  Chon ¢8 a200, dai 900 mm

8.3.3 B0 tri cot thép phéan bo va ciu tao

a) C6t thép phan b (thép ngang). Dit vudng goc voi cdt thép chiu luc dé chdng nit do co ngot,
nhi¢t d§ va phan phoi tai trong. Ham luong khong nho hon 15% ham lugng cot thép chiu lyuc:

AP > 0,15 x 524 ~ 79 mm? /m (8.12)
Chon b tri ¢6 a200 (A, = 141 mm?/m).
b) C6t thép mii cAu tao tai gbi. Dé chdng vét nirt & mat trén tai vi tri lién két giira ban thang vai

dam chiéu nghi/chiéu téi (do mé men 4m nho): chon ¢8 a200, kéo dai mot doan Ly, /4 = 3600/4 =
900 mm tir mép dam vao trong ban thang va ban chiéu nghi.
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¢) Céu tao thép tai vi tri giao ban thang — ban chiéu nghi. Tai vi tri “kh6p giy” giita vé thang
va chicu nghi c6 thé tap trung g suat gy nut. Can bo tri thém céac thanh thép gia cwong chéo:
chon 2¢12 dat chéo ¢ goc, ca 16p trén va 16p dudi.

Sai hong thwong gap

« Quén quy ddi tinh tai tir phuong nghiéng vé phuong ngang (hé s6 k = 1 / cos ) =
thiéu tai.

« Quy ddi cd hoat tdi theo hé s6 k = thira tai (hoat tai d3 ndm trén hinh chiéu bang).
« Bo qua thép mil va thép gia cwdng goc giy = ban nut tai vi tri lién két.

« Nham hg: v6i ban mong 140 mm, chon 16p bao vé qua day s& 1am kg nho, thép ting
vot.

8.4 Tinh toan cot thép cho dam chiéu nghi

Dam chiéu nghi (DCN) gbi tya cho cac vé thang va ban chiéu nghi, nhan tai trong tir chung roi
truyén vao cot/vach lan can.

8.4.1 Xac dinh tii trong tic dung 1én dam
So dd va thong s6. Xét ddm DCN-1 gdi 1én hai cot C-1 va C-2, nhip tinh toan Ly = 3,6 m; so

dd tinh 13 dam don gian. Tiét dién dam so bd: 200 x 300 mm.

a) Phan lyc tir ban thang va ban chiéu nghi. Phan luc géi tua cua mot vé thang 1a V., =
17,5 kN /m (két qua Muc 8.11). Dam chiéu nghi nhan phan lyc tir ca hai vé thang cing ké 1én dam
(vé dudi di 1én va vé trén di tiép); mdi vé rong b, = 1,6 m. Tong luc tap trung do hai vé thang
truyén vao:

Pihang = 2 X Vg X by =2 x 17,5 x 1,6 = 56 kN (8.13)

bé don gian, xem luc nay phdn bé déu trén dam chiéu nghi: ¢ihang = Pihang/La = 56/3,6 =~
15,6 kKN /m.

b) Tinh tii ban thin dim va twong.

« Trong lugng ban than dam: gq = 75 ba(hg — hean) X 1,1 = 25 x 0,2 x (0,3 — 0,14) x 1,1 ~
0,88 kN/m;

« Tai trong tudng xay trén dam (twong day 110 mm, chiéu cao thong thuy h,, = 3,3 — 0,3 =
3,0m — da trir chiéu cao dam 300 mm): g, = 18 x 0,11 x 3,0 x 1,1 ~ 6,5kN/m.

Tong tai trong phan bo déu trén dam chiéu nghi:

4d = Qthang + 9a + gt = 15,6 + 0,88 4+ 6,5 ~ 23,0kN/m (8.14)
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8.4.2 Tinh toan ndi lwc va cot thép
a) Noi luc.

gal} _ 23,0 x 3,6°

M, =22 - ~37,3kNm (8.15)
Lo 23,0 X 3,6
vd:quQd: ; 2 41,4kN (8.16)

b) Cot thép doc (chiu md men). Tiét dién 200 x 300 mm, ko = 300 — 30 = 270 mm:

37,3 x 106
" 14,5 x 200 x 2702
¢=05(14+/1-2x0,176) = 0,903
A 313X 106
* 7260 x 0,903 x 270

Qm

= 0,176 < 0,413 (dat)

~ 588 mm?

Yéu cau cdt thép cau tao téi thiéu cho dam: A, ,.;,, = 0,001 bhg = 0,001 x 200 x 270 = 54 mm?,
Vi 588 > 54 nén bo tri theo tinh toan: chon 2¢20 (A, = 628 mm? > 588).

¢) Cot thép dai (chiu lwe cat). Kha ning chiu cit ciia bé tong (theo TCVN 5574:2018, véi
Y3 = 076):
Qp = @3 Ry bho = 0,6 x 1,05 x 200 x 270 ~ 34,0kN < V; = 41,4kN (8.17)

ViQ, <V, bé tong khdng di chiu cat —phai tinh cbt dai chiu phan luc cit con lai Q,,, = Vy—Qp =
41,4 — 34,0 = 7,4kN. Chon dai ¢6 hai nhanh (A4,, = 2 x 28,3 = 56,6 mm?):
RowAguho 210 x 56,6 x 270

Stt — st = 7400 ~ 434 mm (818)

Gi6i han ciu tao 8,4, = min(0,5h0; 300) = min(135; 300) = 135 mm. Chon ¢6 130 (s = 130 <
" _ 210 x 56,6 x 270

Smae). Kiém tra lai: Qp + Quy = 340 + o= & 340 247 = BBTKN > Vg =

41,4kN — DAT.

Nguyén tic Kiém tra cit rit quan trong va hay xuat hién trong cau hoi bao vé: néu Q, > V
thi bé tong du chiu cat = dai chi can theo cau tao. Néu (), < V thi phai chon budc dai tur
diéu kién can bang luc cat.

8.5 Kaeét cau phu
Ngoai cau thang, d6 4n con mot sé két cau phu can tinh va thé hién trong thuyét minh. Nguyén

tac chung: xac dinh tai trong — chon so dd tinh (vi du console hoac dam don gian) — tinh ndi luc
— bO tri thép.
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8.5.1 Lanbh t6 (lintel)

Lanh t6 1a dAm nho nam trén ctra di, ctra s, chiu tai trong tudng xay phia trén va tai trong ban
than, roi truyén vao tuong hai bén. Thong thuong chiéu cao lanh t6 lay bang chiéu cao dam ctra
(150 + 200 mm), bé rong bang bé rong twong. Can kiém tra:

« C6t thép doc chiu mé men (nhip tinh toan bang khoang thong thuy + chiéu sau ngam vao
tuong);

« C6t thép dai cau tao ¢6 al50;

» Tai trong tudng trén lanh 6 14y theo chiéu cao quy doi hgg = min(hy, L/3), véi hy 14 chiéu
cao tuong thuc.

852 O vang (canopy)

0 vang 12 ban console hét ra khoi mat dang, chiu tai trong ban than, 16p hoan thién va hoat tai
mai. So do tinh 1a console voi:

ql?

Mgoc = 77

Qgoc = q! (8.19)
v6i [ 1a chiéu dai hit ra. Thép chiu luc b tri 16p trén (dung vi tri chiu kéo ctia console) va neo vao
dam/san du chiéu dai.

Luu y ciu tao thép O viing (Console):
Thep chiu lyc chinh cua ban 6 Vang BAT BUQC phai dit ¢ 16p trén va kéo dai vio trong
dam/ban san phia trong voi chiéu dai du 16m dé chiu md men 4m va chong lat: doan kéo dai
Va0 g0i > 1,5 leonsote (VOi leonsore = 1,2m & Vi du dudi => 1800 mm). Can phan biét hai
tiéu chi khac nhau (khong mau thuén, phai thoa man dong thoi va 13y gié tri lom han)
« Chiéu dai kéo dai vao g01 dé chiu moé men am: > 1 5 leonsole = 1800 mm — khong ché
O vi du nay;
« Chiéu dai neo cia thanh thép: I,,, > 30d = 30 x 8 = 240 mm (di1 dé thép bam dinh
va phat huy luc kéo).
Sinh vién tuyét di khong dugc bé moc quip xudng ngay tai mép dam ngoai ciing mot cach
hoi hot.

Buwéc Cong thirc — thay s6 Két qua

0. S6 ligu O ving hit ra | = 1,2m; day 100mm; Console 1 didu ngam
tai ¢ = 4,5kN/m
gl  45x1,2?

1. M6 men tai gbi Moo = - = = Mgyoe = 3,24kNm/m
2. Lyc cit tai gbi Qgoc = ql =4,5x 1,2 Qgoc = 5,4kN/m
3. Chiéu cao lam viéc ho = h —a = 100 — 25 (thép 16p trén) hg = 75 mm
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; ) 3,24 x 106 ) 9
4. Tinh thép Ay = 125 % 1000 x 752 ¢ ~ 0,98 A~ 170mm*/m
(véi Ry = 260 MPa, CB300-V); A, =
M

RsCho
5. Chon thép 16p TREN #8a200 (A, = 251 mm?/m) B6 tri 16p trén
6. Neo thép Chiéu dai neo ly, > 30d = 30 x 8 = LAy ! > 1800 mm (theo kéo dai

240 mm; nhung chiéu dai kéo dai vio vao gbi)
goi khong ché: > 1,57 = 1,5 x 1200

; I 2
7. Kidm tra d6 vong f= %Vm By =3x10'MPa; I = f ~ 047mm < [f] = o =
bh3 1000 x 1003 9,6 mm — PAT

ot _ 7 o4
12 12 8,33 x10" mm

Sai hong thwong gap

L&i kinh dién ctia 6 ving (console): dit cot thép chiu luc & I6p dudi gibng dam thuong.
Console chiu m6 men am =- cot thép chiu lyc phai ¢ 16p trén. Day la cau hoi bao vé rat hay
gap.

8.5.3 Sé-no6 va mai doc

Sé-no 1a dam/ban nho d& mai déc & mép cong trinh, chiu tai trong mai truyén xubng. So d tinh
thuong 1a console hoac dam don gian tya 1€n tuong/dam. Can luu y:
« Tai trong mai (ton, ngdi, xa gd) truyén xudng sé-nd theo dién tich himg tai, khong phai theo
toan bd chiéu dai mai;
« Kiém tra do vong dau hit ra — dy 1a ciu kién nhay cam véi vong, vi vong nhiéu s& lam nut
16p trat va tham;

« C6t thép chiu lyc bd tri 16p trén néu 13 console (xem muc 6 ving).

So sanh hinh 8.1 (san mai) véi hinh 3.6 (san ting, Chuong 3): nguyén tic truyén tai giong
hét nhau. Chi khéc gid i tai trong (mai nhe hon, c6 thé co tai gi6 hut thay vi hoat tai nguoi).
Hiéu duogc diéu nay thi khong phai hoc lai tir dau cho san mai.

8.5.4 Mang nwéc va sé-no thu nudc

Miéng thu nudc mua & mép mai lam viéc nhu mot dim nho chiu tai phan bd, dong thoi phai
dam bao d§ doc thoat nuée (thuong > 1%). Day la chi tiet hay bi bo sot nhung hdi dong thi cong
thuong hai khi bao v¢.

8.5.5 Ho thang may

Hb thang méy 1a két cdu chiu tai trong dong (thang may, luc ham) va tai trong ngang. Thong
thuong hd thang duoc 1am bang vach bé téng cot thép (vach ngan) dé dam bao d6 cting va chong
rung.
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Hinh 8.1: So do truyén tai tu san maz (SM) vao dam khung — cing nguyen tic du:orng phan giac
45° nhu san tang Ban v& gbc cua s tay dung ludi nhip 6,8 m; sach di thong nhit luéi 6,0x7,5m
— kich thudc 1y theo van ban Chuong 2.

Céc két cau phu trén khong can tinh qué chi tiét néu Khoa khong yéu cau, nhung nén thé
hién du trong thuyét minh va ban v€ d¢ do an dugc danh gia 1a hoan chinh.

8.6 Kiém tra diéu kién sir dung

8.6.1 Kiém tra d¢ vong ban thang

Piéu kién: f < [f], v6i [f] = L/250 = 3600/250 = 14,4 mm cho ban tinh theo so @6 dan hoi.
Kiém tra nhanh theo ty s6 Ly /hy = 3600/140 = 25,7 — nam trong khoang hgp 1y 25 -+ 30 cho ban
thang mot phuong = dat vé do cung.

8.6.2 Kiém tra bé rong vét nirt
Tuong ty Chuong 5: diéu kién ae.. < [acre] = 0,3 mm (trong nha). V&i ham lugng thép hop 1y

va thép c6 go CB300-V, kiém tra so bo thoa man.
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Ghi cha cho GVHD

Cau thang 1a cau kién “nho” nhung hgi dong rat hay hoi, vi n6é phoi bay hicu biét ban chat
cua sinh vién. Ba cau héi gan nhu chdc chan xuat hién:

1. “Vi sao phai quy d6i tinh tai ma khong quy d6i hoat tai?”;
2. “Cét thép & vi tri goc giy bo tri thé nao? Vi sao?”;
3. “O ving (console) thi thép chiu luc & 16p nao?”.

Sinh vién tra 161 dugc 3 cau nay = cau thang “an diém”.

Tém tit chwong

Chuong da trinh bay lwa chon ciu thang CT1 (2 Ve ban bang toan khéi); thong s6 hinh hoc va
kiém tra d6 ddc; quy dbi tai trong tir phuong nghiéng vé phuong ngang — xac dinh ndi lu’c — tinh
va bd tri ¢dt thép cho ban thang, ban chiéu nghi va dim chiéu nghi; b6 sung kién thirc vé cac két
ciu phu (lanh t6, 6 ving, sé-nd6 — mang nudc mai, hd thang may). Két qua nay hoan tit phan Két
cdu (60%) cua dd an, tao tién dé cho Chuong 9 (trinh bay va bao vé).

8.7 Yéu cau thé hién ban vé

Ghi chu cho GVHD

Bén v& Cau thang (c6 thé ghép chung khd A1 véi dam phuy hodc céu kién khac) phai thé hién
su am hiéu ve cau tao khong gian:

« Miit bang b tri thép: Ty 1 1/50. Thé hién 16 hudng di 1én, kich thudc bac, bé rong
ban thang, chiéu nghi.

« Mit cit doc cau thang: Ty 1¢ 1/20. Day 1a hinh v& quan trong nhét, phai thé hién rd
goc gy, su neo ndi cot thép 16p trén/Iop dudi gitra ban thang va chiéu nghi, dam chan
thang.

« Miit cit ngang dam chiéu nghi: Ty 1¢ 1/20.

« Thong ké cot thép: Thong ké chi tiét toan bo cdt thép ban thang, ddm chiéu nghi.

Nguyén Phii Hoang



Chwong 9

Trinh bay, bao vé€ do an va Cau hoi thuwong
gap

Y
A r

9.1 K§¥ ning trinh bay thuyét minh

Thuyét minh d0 an 13 dn twong dau tién cia hoi dong. Mot thuyét minh dung quy cach, mach

lac gitip hoi ddng doc theo diing mach tu duy cua ngudi 1am, tir ¢ dénh gia ding ning luc.

9.1.1 Cau triic chuan ciia mt thuyét minh

Quy trinh

l.
2.

Trinh tu nén co:

Dat van de: gidi thi€u cong trinh, dia diém, quy md, nhiém vu.

Co sé thiét ké: tiéu chuan ap dung, vat liéu, sb liéu dia chat.

. Luwa chon giai phap két cAu: so sanh — luan ctr — két luan.
. X4c dinh tai trong: tinh tai, hoat tai, gi6, dong dat.

. So bd tiét dién: san, dam, cot, véch.

. Tinh san — khung — méng — cau thang.

. Kiém tra téng thé: chuyén vi, léch téng, 6n dinh.

. Két luén — kién nghi.

. Tai liéu tham khao, phu luc.

9.1.2 Quy cach trinh bay

« Pon vi: thong nhét toan sach — luc (kN), chiéu dai (mm hodc m), mé men (kNm), irng suat
(MPa). Khong tron don vi trong cung mot bai toan.

* Bang bieéu: moi bang phai c6 so thir t va tiéu dé & trén bang; c6 ngudn so li¢u; c6 dong
“tong cong” néu la bang tinh.
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« Hinh vé: c6 s6 tht tir va ch thich & durdi hinh; hinh phai 3, ¢6 ty 18, ghi day du kich thudce
va cao do.

« Cong thirc: danh sb cong thirc; néu 16 ¥ nghia timg ky hiéu va don vi; ghi ngudn tiéu chuén.

« Panh s6 chwong/muc: ba cip (Chuong — Muc — Tiéu muc), théng nhat giita muyc luc va noi
dung.

Sai hong thwong gap

Céc 16i trinh bay khién hoi dong mdt diém ngay tir khi ldt trang:
* Chuong/muc luc khong khép véi ndi dung (do chén thém ma quén cdp nhat).

« Tron don vi: bang ghi kN nhung cong thirc thay s6 kNm.

Bang/hinh khéng c6 s6 hiéu hoic sé hiéu nhay cach (Bang 3.1 rdi Bang 3.5).
* Chén anh chyp man hinh mo, khéng doc dugc s6 liéu, khong co ty I¢.

« Sao chép thuyét minh mau nhung quén ddi tén cong trinh, dia chi.

9.2 KY¥ nang bio vé

9.2.1 Chuan bi slide béo vé

Slide bao vé khong phai 14 ban thu nho ctia thuyét minh. Nguyén tac: it chir — nhiéu hinh — néu
dung con so quan trong.

Bang 9.1: Goi ¥ bd cuc slide bao vé (khoang 10—15 phut trinh bay)

Slide Noi dung Goi y thoi lugng
1 Trang bia: tén dé tai, cong trinh, GVHD 30 giay
2 Gidi thi€u cong trinh (vi tri, quy mo, cong nang) 1 phut
3 S liéu dia chat & giai phap két ciu di chon 1,5 phut
4 Tai trong: gio, dong dat (phd phan ung) 1,5 phut
5-6  Tinh san: luéi, md men, bd tri thép 2 phut
7-8  Tinh khung: ndi lyc, kiém tra chuyén vi/léch t?mg 2,5 phut
9-10 Mong: stic chiu tai coc, kiém tra lin 2 phut
11 Cau thang & két cAu phu 1 phut
12 Két luan — kién nghi 1 phat

Mot meo rat hiéu qua: chuan bj 2-3 slide dw phong (“backup”) ¢ cudi file vé nhitng chu
de hoi dong hay hdéi (ham lugng thép, choc thung, d§ vong, neo thép). Khi bi hdéi, m¢é thiang
slide backup ra tra 101 = ghi diém chuyén nghiép.
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9.2.2 Xirly ciu héi ciia hi dong
« Nghe hét cAu héi roi méi tra 16i. Khong ngit 10i.

« Tra 10i theo trinh tw 3 bwéc: (1) khang dinh vin dé — (2) néu can ct/cong thirc/tiéu chuan
— (3) két luan kém so liéu cu thé.

« Khong biét thi néi thang “Em chua nam chic phan niy, em xin ghi nhan va tim hiéu thém”
— tuy¢t doi khong bia hodc ndi vong vo.

* Khong tranh cai v6i hoi dong. Néu hoi dong néu y khac, tiép thu va dién giai lai theo cach
hiéu ctia minh d€ xac nhan.

Hoi dong
dat cau hoi
Nghe hét, ghi nhé
van dé cot 101
Phan loai: di biét /
chua nam chac

y

bi biét? khong — ghi nhan

Tra 101 3 budc:
van d€ — can
cut — két luan

!

Chua biét:
ghi nhan
trung thuc,
khong bia

Hinh 9.1: Luu d6 xir Iy cAu hoi phan bién cta hoi dong

Ghi chu cho GVHD

Ba d4u hiéu hoi ddng ding dé phan biét sinh vién “hiéu” va “lam theo mau”:
1. Sinh vién c6 tur kiém ching két qua phan mém bang tinh tay khong?
2. Sinh vién c6 ludn cir cho mdi lya chon (vi sao B25, vi sao coc D = 1,0 m)?

3. Sinh vién c6 doc va hiéu tiéu chuan minh vién dan khong, hay chi trich dan?
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9.3 Cau hoi thuwong gap

Duéi day 1a ngan hang cau hoi duoc téng hop va phdn loai theo chwong, kém goi ¥ tra 101 cbt
16i. Sinh vién nén ty tra 161 bang 101 cia minh trude khi doc goi y.
9.3.1 Nhoém cau héi vé san (Chuwong 5)

Pay 1a nhom ciu hoi phd bién nhét, vi san 1 noi thé hién rd nhat hiéu biét vé so' do lam viéc va
ban chat vdt ly cia két cau.
Ciu 1. So' @0 truyén tai tir san vao dam roi vao cot dién ra thé nao? Chudi truyén lyc: san —
dam — cot — mong. Ba giai doan:

1. San — dam (tai mat): néu L, /L > 2 (ban dim), tai truyén theo canh ngin dang phdn bé
déu vao hai dam; néu Lo/L; < 2 (ban ké), tai chia cho bon dam — dam canh ngan nhén tai
hinh tam giac, dam canh dai nhén tai hinh thang (ké duong phan giac 45°).

2. Dam — cot (tal dwong): dam ganh tai tir san + trong lugng ban than + tuong trén dam, sinh
phan luc & gbi — luc tap trung truyén vao cot.

3. Cot — mong (tai diém): luc cong ddn tur trén xuéng, tao luc nén doc truc, truyén xuéng
mong.
Céu 2. Thé nao 1 san “ban ké” va “ban dAm”? Tiéu chi phan biét? Tiéu chi ¢t 151 1a ty s6
L2 / Lll

* Ly/Ly > 2: ban dam (1am viéc mot phuong) d6 vong chi yéu theo canh ngin; tinh bang
cach cat dai ban rong 1 m theo canh ngan.

* Ly/L; < 2: ban ké (lam viéc hai phuong) — vong ca hai phuong nhu “mat chao”; tinh bang
tra bang 9 so do lién két.

Bdn chdt vt 1y: @6 cing chdng udn K ~ 1 /L3, nén dai theo canh ngin ctng hon rat nhiéu; tai
ludn truyén theo duong cirng nhat. Khi Lo/ Ly > 2, hon 95% tai truyén theo canh ngan = bo qua
phuong con lai.

Cau 3. Tai sao ¢c6 mo men am & goi va mo men dwong & nhip? Do tinh lién tuc ctia san BTCT
toan khoi d6 lién khoi qua nhiéu dam.

« Tai giira nhip: san vong xudng nhiéu nhat — thé dudi bi kéo — mé men diwong = can thép
16p dwéi (thép bung).

« Tai gbi: nhip hai bén vong xudng s& “nhic” phan san trén dam vong 1én — thé trén bi kéo
— mo men dm = can thép 16p trén (thép mii).

Néu céac tam san doc ldp gac 1én hai dam thi chi c6 mé men duong — m6 men am chi xuat hi¢n khi
két cau lién tuc qua goi.
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Céu 4. Tai sao phai xét so' d0 hoat tai “6 c0”? Vi hoat tai ¢6 thé c6 hodc khong va thay doi vi
tri. Chat day hoat tai 1én toan san khong cho ndi lyc nguy hiém nhat:

« Pé c6 M+ cwe dai & nhip dang xét: dit hoat tai 1én nhip d6, dé hoat tai ¢ hai nhip ké bén
(tdi & nhip bén gay M ~ tai goi, lam giam vong nhip dang xét).

« Pé c6 M~ cwc dai ¢ gbi: dit hoat tai 1én cd hai nhip ké gbi do.

So d6 “6 ¢o” (xen k& nhu ban cd) 1a cach mo phong tong hop céc trudng hop bét loi nay. Trong
ETABS/SAP2000 c6 tuy chon Pattern Live Load dé tg dong hoa.

Céu 5. Chon so bd chiéu day san dwa trén co sé' nao? Cong thirc kinh nghiém: h, = D Lygan,
v6i D ~ 1 va m phu thudc so do lam viéc: "

« Ban ké 4 canh (san dam): m = 40 = 45;

« Ban dam (1 phuong): m = 30 <+ 35;

« San console (ban cong, 6 ving): m = 10 <+ 12 (cAn ctng hon nhiéu).

Muc dich chinh: khong ché dg vong (TTGH2), khéng phai dé bao dam do bén. Do bén cé thé bu
bang thép, nhung d ctng chong vong phy thude chu yéu vao chiéu day (I ~ h3). Chon qua mong
= vong qua [L/250]; chon qua day = khong kinh t€ va lam tang tai cho dam, cgt, mong.

Cau 6. Tai trong trén san gom nhirng thanh phin nao? Liy ¢ dau?

« Tinh tii G: (a) trong luong ban than két ciu — dé phan mém ty tinh tur tiét dién va v,; (b)
16p hoan thién + tudng ngan — tinh tay theo ban v& cau tao, quy doi ra kN/m? (hodc gan tai
duong cho tuong).

* Hoat tai P: tra Bang F.1, TCVN 2737:2023 theo cong nang: van phong 2,0 kN /m?; hanh
lang/sanh/cau thang 3,0 kN /m?; ban cong 4,0 kN/m?; san mai c6 sir dung 2,0 kN /m?.

« Phan biét: tiéu chuan (¢', ¢*) dung cho TTGH2 (véng, ntt); tinh toan (¢*, ¢'*) = tiéu chuan
x h¢ s0 vuot tai, dung cho TTGHI1 (bén, bo tri thép).

Céu 7. Khi cit riéng 6 san dé tinh tay, gia thiét lién két bién 1a gi? Phu thudc diéu kién thuc
te tung canh:

« Bién lién tuc (tiép giap 6 san khac): thyc té 14 ngam dan hoz dé tinh tay gia thiét ngam tuyét
ddi — don gian va thién vé an todan cho md men am tai gdi.

« Bién gian doan (canh ngoai cong trinh): thyc té ciing lién khéi voi dam bién nhung khéng
c0 6 san bén kia d€ can bang = gia thiét khép (hoac ngam c6 mirc dg), thié€n vé an toan cho
mo men duong.

Céiu 8. Tinh tay ndi luc san ban ké bang phwong phap nao? Phd bién nhit 13 phwong phap

tra bang cho 9 so dd lién két dién hinh (theo so dd dan héi): mo men xac dinh theo M = «o; g L1 Lo,
VOi o tra bang theo ty s6 Lo/ L; va so do lién két. Két qua dung dé doi chiéu véi SAFE/ETABS.
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Cau 9. Thép mii va thép bung dat ¢ dau, chiu luc gi?
* Thép bung (16p dwéi): chiu mo men duong & gitra nhip (thd dudi chiu kéo).
« Thép mii (16p trén): chiu mé men dm & gbi (thd trén chiu kéo).
BO tri 2 16p thép 1a hé qua tryc tiép cua tinh lién tuc cta san.
Ciu 10. Tinh c6t thép san dua trén tiét dién nao? Tiét dién chir nhat b x h véi b = 1000 mm

(dai ban rong 1 m), tinh theo truong hop cot don (chi co cbt thép chiu kéo), vi bé tong ving nén di
kha nang. Chiéu cao lam viéc hy = hs — a (16p bdo v€ + ntra duong kinh thép).

Céu 11. Trinh ty tinh c6t thép san?

M

l. ap, = ——;
“m = Rybh2

2. Kiémtra o, < g (néu vuot = tang h, hodc cot kép);

3. C=05(14+vT—2mm);
M
4, Ay = ——;
RSChO

5. Chon duodng kinh — khoang cach; kiém tra ham lwong fmin < it < fimaz-

Céu 12. Chon duwong kinh va khoéng cach cot thép san dua trén gi?

* Puong kinh: thuong ¢6 < ¢12 cho san; san day dung ¢10 = ¢12; nén dung it logi duwong
kinh @€ thuan thi cong.

+ Khoang cach: tinh tir s = A;b/A;; thuong chon a = 100 <+ 200 mm.

« Rang budc ciu tao: s < min(1,5h,; 200mm) cho thép chiu luc; thép phan bd s < 250 =
350 mm.

Ciu 13. Poan cit c6t thép mii xac dinh thé nao? Theo kinh nghiém: cat thép mii cach mép dam
moét doan [ > L /4 (v6i L 1a nhip tinh toan cua 6 san, tinh tir mép g6i), du d€ bao phu biéu d6 mod
men am. V&i san cé nhiéu nhip, doan kéo dai lay theo biéu do bao mé men, thuong khong nho hon
L/4.

Cau 14. V6i san swon, cin kiém tra nhirng gi theo cic trang thai giéi han?

« TTGH1 (bén): tinh va bd tri cé‘; thép chiu udn; kiém tra ham luong thép; kiém tra cdr (thudng
bé tong du chiu cat voi san); kiém tra neo cot thép.

« TTGH2 (sir dung): kiém tra dé vong f < [f1; kiém tra bé réng vét nitt azr. < [@ere]-
Céu 15. Tai sao kiém tra d§ vong quan trong véi moi loai sain? Vi do vdng anh huong diéu
kién sur dung: vong 16n gay rung, nut tuong ngan, bong trdc 16p hoan thién, cdm gidc bat an. Diéu
kién f < [f] = L/250 (hodc L /150 t6i da theo TCVN 5574:2018) ap dung cho moi cau kién chiu
ubn, khong chi san.
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Céu 16. San swon c6 cin kiém tra choc thiing khéng? Khéng — choc thung 14 kiém tra dic
trung cia san phang (khong dam), noi luc tap trung tir cot co thé “day thung” ban. Vi san suon
truyén théng, tai d3 duge dAm ganh nén khong kiém tra choc thing ban san. (Nguoc lai, dai coc co
kiém tra choc thing — xem Chuong 7.)

Cau 17. Ham hrgng c6t thép tdi thiéu trong san c6 ¥ nghia gi?  i,,,;,, dam bao bé tong khong
nut dot ngodt khi chiu kéo (bé tong chiu kéo rat kém), dong thoi chdng co ngdt — nhiét do. Néu
(< fmin = 18y Ay = fminbho. Ham lugng qua 10n (4 > fimas) = kho d6, khong kinh té, pha
hoai gion.

Ciu 18. So sanh két qua tinh tay (tra bang) va phin mém? Chénh léch thuong trong khoang
10-20% do khéc biét gia thiét lién két (ngam tuyét ddi vs. ngam dan hdi) va mo hinh phan tir hiru
han. Piéu quan trong 13 phai gidi thich dwoc nguyén nhan chénh 1éch va ldy gid tri bao (gia tri 16n
hon) dé thiét ké.

Céu 19. Khi nao chon san swon, khi nao chon san phing?

* San swon: nhip vira (< 8 = 9m), tai lon, can che dim béng trén; kinh té, phé bién & nha 9,
van phong thong thuong.

« San phing (khdng dim): can théng thiy tran, giam chidu cao tang, ting toc thi cong (cop
pha phang, lip ghép nhanh); nhung phdi kiém tra choc thing va dung bé tong mac cao hon.

Céu 20. Xu huwéng thiét ké san hién dai? Bé tong mac cao hon, san phing/ san tng luc trudc
deé giam chiéu day; mo hinh hoa chinh xac (m6 hinh phan tr hitu han, phan tich phi tuyén khi can);
phoi hop BIM dé dong b kién trac — két cau — MEP; chu trong bén vitng — gidm vat li€u, giam
phat thai.

9.3.2 Nhém ciu héi vé tai trong va dong dat (Chwong 3)
* Phin biét gi6 tinh va gi6 dong? Gi6 tinh coi ap luc gio 1a tai tinh [én mat don gio; gid dong
ké dén thanh phan dong cia ap luc gid gy dao dong két cau (xét theo chu ky va do can dao
dong).

« Khi nao phai tinh dong dat? Theo TCVN 9386-1:2025, cong trinh dugc phan cép theo cdp
cong trinh v gia téc nén a,. Véinha cao ting & Pa Nang, thuong phai tinh dong dit.

* Cac phuong phap phan tich dong dat? Phu’orng phép tinh twong dwong (hop ly cho nha
thap, déu dan), phuong phap phé phan ttng (pho bién nhat), va phuong phap phan tich theo
lich sir thoi gian (khong gian phi tuyén, cho cong trinh quan trong/khéng déu dan).

« To hop tai trong theo TCVN 9386-1:2025? Noi luc dong dat két hop véi tinh tai va hoat
tai dai han theo quy tic t6 hop, ké dén hé sb t6 hop 1.
9.3.3 Nhém ciu héi vé khung, c¢it, vach (Chwong 6)

* Visao chon h¢ khung — vach thay vi khung thuin? Vach cig c6 d6 ctimg chéng udn theo
phuong ngang rat 16m, gitip khong che chuyén vi dinh va 1éch tang hi¢u qua cho nha cao tang.
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* Cach xac dinh cbt thép cot? Dat cot vao 16 hop ngi luc bat loi nhat (nén — uén); tinh ¢t
thép theo truong hop nén léch tam (1&ch tam 16n hodc bé tuy vi tri truc trung hoa).

« Kiém tra léch ting? A, /h < [A/h] theo TCVN 9386-1:2025.
+ Kiém tra chuyén vi dinh? u,,,/ H < gi6i han (thuong 1/500 hodc theo quy dinh); kiém tra
theo ca to hop gio va dong dat.
9.3.4 Nhém cau héi vé méng (Chwong 7)

* Visao chon coc khoan nhdi? Lép dit t6t ¢ sau, tai 16n; coc khoan nhdi tao dugc duong kinh
— chiéu dai 16n, it chan dong, chiu tai tot.

« Sirc chiu tai coc ldy theo gia tri ndo? Lay gi tri nhé hon giita stc chiu tai theo vat lidu va
theo dat nén.

« Kiém tra dai coc gdm nhirng gi? Cudng do coc trong dai (nén — kéo); choc thing cot — dai
va coc — dai; cuong do trén tiét dién nghiéng (cat); do lin mdéng khéi quy udce.
9.3.5 Nhém ciu héi vé cau thang (Chwong 8)

* Vi sao phai quy ddi tinh tii ma khong quy ddi hoat tai? Tinh tai cia ban nghiéng phai
chiéu vé hinh chiéu bang (h¢ s6 k = 1/ cos «); hoat tai dd nam trén hinh chiéu bang nén
khong quy doi.

« Cot thép tai géc giy (ban thang — chiéu nghi)? B6 tri thép gia cudng chéo, ca 16p trén va
16p dudi, dé chong tap trung ing suat gay nt.

« O ving (console) thi thép chiu lwe & 16p nao? Lép trén — vi console chiu md men am (cing
thd trén).

9.4 Thang cham diém (rubric)

Rubric duéi day do hoi dong dé xuét, dung cho ca sinh vién t ddnh gid trude khi ndp va giang
vién chdm théng nhdt. Thang diém tho 100, quy d6i theo trong s6 phan Két cau: khdi Két cau chiém
60% diem do an, gom Khung than 35% va Nen moéng 25% (co cau diém day du xem Chuong 1).

Béng 9.2: Rubric chidm phan Két cau cia DATN (thang 100 diém)

Tiéu chi Pbiem Murc M6 ta mirc dat

1. Giai phap & ludn 15  Xudt  sic So sanh > 2 phwong 4n, ludn cir

cir (13-15) thuyét phuc, c6 sd liéu.
Kha (10-12) Co6 so sanh nhung luan cir con
mong.

TB (7-9) Néu I phuong an, khong so sanh.

2. Tai trong 15  Xuét sic Du tinh, hoat, gi6, dong dat;
(13-15) dang TCVN 2737:2023 & 9386-
1:2025.

(con tiép trang sau)

Nguyén Phti Hoang



9.4. Thang cham diém (rubric)

88

(Bdng 9.2 — tiép theo)

Tiéu chi Piém Mirc Mo ta mirc dat
Kha (10-12) Du tai nhung dong dat so sai.
TB (7-9) Thiéu gi6 hodc dong dat; sai hé
s.
3. Tinh san 20  Xuét sic Noi lue — thép — kiém tra
(17-20) vong/nut day du; ¢ doi chiéu tinh
tay.
Kha (13-16)  Du budc nhung khong dbi chiéu.
TB (9-12)  Thiéu kiém tra TTGH2.
4. Khung, cot, vach 20  Xuét sic BO tri thép dam — cot, kiém tra
(17-20) chuyén vi dinh & léch tang dat.
Kha (13-16) Pu nhung thiéu 1 kiém tra téng
thé.
TB (9-12) Khong kiém tra tong thé.
5. Méng 15 Xuat sic SCT coc dung TCVN
(13-15) 10304:2025; kiém tra dai &
lan day du.
Kha (10-12)  Dunhung dung s hiéu tiéu chuin
cll.
TB (7-9) Thiéu kiém tra lun/choc thing.
6. Ciu thang, dim 5 Xuat sic (5) Tinh du ban thang, chiéu ngh1
phu & phu dam CN, dam phu (néu c6); ciu
tao géc gay dung.
Kha (4) Thiéu cau tao goc gay.
TB (2-3) Chi tinh ban thang.
7. Trinh bay & bao 10  Xuét sic (9— Thuyét minh — ban vé& dung quy
vé 10) cach; tra 101 phan bién tu tin, co
can cu.
Kha (7-8) Trinh bay dugc nhung con lung
tung khi phéan bién.
TB (5-6) Nhiéu 13i trinh bay; yéu khi phan
bién.
Téng 100

Lién hé co cau diém toan dd an: khoi Két cau chiém 60% diém d6 4n, gom Khung than
35% va Nén méng 25% (Chuong 1). Thang 100 cua rubric 14 phdn bé néi bé ctia khdi 60%
nay: cac tidu chi 1-4, 6-7 thudc phan Khung than, tiéu chi 5 (Mong) thudc phén Nén mong
Vi Vay diém cua mot tiéu chi trong bang khong bang trong s6 35%/25% & cap toan do an —
mudn ra diém cp dd 4n phai nhan tiép vai hé sb 0,60.
Ba tiéu chi phdn héa manh nhat 1a (1) luan cir giai phap, (3) d6i chiéu tinh tay — phdn mém,
va (4) kiém tra tong thé. Pay ciing chinh 13 ba cdu hoi “chdt” cua hoi dong — sinh vién nén
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chu dong trinh bay trude khi bi héi.

\

Sai hong thuwong gap

L&i chi mang: nop thuyét minh va ban v& khdng khép (ban vé thép ¢12 nhung thuyét minh
ghi ¢10; hodc bang “tong cong” cong sai). Hoi dong phat hién maot chd sai so 1a mat diém
toan chuong tuong ung.

Khi cham, hoi dong nén thong nhdt rubric trée d&é tranh mdi ngudi cham mot kiéu. Rubric
nay la ban goi y — Khoa c6 thé diéu chinh trong s6 cho phu hop véi dic thu ting hoc ky.
biém t61 da khong nén vu ai cho hinh thirc bat mat ma bo qua chat lugng luén ctr k¥ thuat.

Tém tiat chwong

Chwong da cung cdp: ky ning trinh bay thuyét minh va quy cach bang — hinh — cong thirc; k§
nang bao vé (slide, xur Iy cau hdi); ngan hang cau héi thuwong gap duoc phan loai theo chuong
(san, tai trong — dong dat, khung — cot — vach, méng, cau thang); va rubric cham diém chi tiét
ding cho ca sinh vién tir danh gia 13n giang vién chdm thdng nhat.
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Phan Thi cong trong PATN: dinh vi va giéi
han

10.1 Visao c6 chuwong nay?

D) an t6t nghiép gdm ba phan. Co cdu diém phu thudc nhdém do dn: nhoém Két cau — Kién tric
15%, Két cau 60% (Khung than 35% + Nén mong 25%), Thi cong 25%; nhém Thi cdng — Kién
trac 15%, Két cdu 25%, Thi cong 60% (xem Chuong 1). Sach nay do t6i thyc hién (phu trach phan
Két cau), nén chuong chi c6 muc dich dinh vi phan Thi cong (san pham cua thay ban giao cho sinh
vién dung chd) chir khéng hwéng din chi tiét cac mon do bdo mon khac phu trach.

Ghi chta cho GVHD

Phan Thi cong va Kién trac khéng nam trong pham vi sach nay. Khi cham, cic phan d6
do gidng vién bo mon tuong ing danh gid. Sach chi giup sinh vién hieéu moi lién hé dé ban
giao so liéu dung (vi du: phan lyc chan cdt cho thiét ké coc, dir li¢u dé chon thiét bi khoan
coc nhdi).

10.2 Vai tro ciia phan Thi cong

Phan Thi cong (25%) yéu cau sinh vién trinh bay bién phéap ky thuat va to chirc thi cong. Noi
dung nay dua truc tiép trén két qua phan Két cau:

* Chon thiét bi khoan coc nhoi dya vao stc chiu tai coc F;; va chiéu sau miii coc (két qua
Chuong 7).

* Chon cép pha, tinh khéi lugng bé tong dua vao tiét dién da chon (Chuong 6, 8).

« Kiém tra an toan trong qua trinh thi cong dam, san (Chuong 5).

10.3 Toém tit ndi dung phan Thi cong (cho biét, khong huwéng
dén)

1. Cong tac dat: tinh khéi lwong dao/dip, chon may dao, xe van chuyén.
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2. Thi cdng coc: cong trinh nay ding coc khoan nhdi — chon thiét bi khoan (may khoan, éng
vach/bentonite) theo duong kinh, chiéu sdu miii coc va Py; quy trinh khoan, ha 16ng thép,
do bé tong, ki€m tra chat luong coc.

3. Thi cong dai — gifing: tinh van khuon, cdt thép, bé tong.
4. Thi cong than: cop pha cot — dam — san; d6, ddm, bao dudng bé tong.

5. T6 chirc thi cong: tong mat bang, tién do (Gantt), an toan lao dong.

Céc n6i dung trén chi néu khung dé sinh vién biét can ban giao gi. Chi tiét bién phap — cap
phoi — tinh toan thi cong xin tham khao gido trinh Ky thudt thi cong va TCVN 4055, TCVN
4447, TCVN 9361, TCVN 4453...

10.4 Phdi hop Kién tric — Két cau

Két cau khong ton tai doc 1ap ma phai dn khép vé6i kién trac. Ba diém phdi hop thuong gip
trong do an nha cao tang:

* Vi tri vach cing: dit theo yéu cau chiu luc ngang (thuong ¢ 1061 thang may, khu vé sinh)
nhung phai ton trong cong nang va khéng chdn 16 di, cira s6, hanh lang. Trong cong trinh
minh hoa, vach dugc bb tri quanh 15i thang may.

« L6 mé va thong tang: cac 16 mé 16n (thong tang, giéng troi) lam giam d6 cing san = phai
kiém tra lai chuyén vi va phan phoi tai ngang.

« Chiéu cao tang va hé tran: chiéu day san — dam anh hudng chiéu cao thong thuy. San phiang
giup giam chicu cao két cau nhung can kiém tra choc thing.
Ban giao s0 li¢u lién mon
Dé phan Thi cong va Kién trac thun loi, sinh vién can ban giao:

Bang 10.1: S liéu ban giao tir Két céu sang Thi cong & Kién tric

Ban giao cho S6 ligu

Thiét ké coc (Thi cong) Strc chiu tai tinh toan coc, cao do miii coc, duong
kinh

Cop pha (Thi cong) Kich thudc tiét dién dam — cot —san, chiéu cao tang

Khéi luong (Thi cong) Bang thong ké thép, khdi luong bé tong theo cu
kién

Kién tric Vi tri va kich thudce vach, cdt; chiéu day san; cao

dd san cac tang
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Trinh bay t6t phan ban giao s6 liéu nay gitp sinh vién thé hién duogc tu duy hé thong — diéu
hoi dong danh gié cao hon ca vi¢ce tinh ding mdt vai con so.

Tém tiat chwong

Chwong da dinh vi phan Thi cong va phan Kién tric trong tong thé DATN: néu vai trod, cac ndi
dung can ban giao, va mdi lién hé v6i phan Két cau. Day 1a chuong khép lai phan thdn ctia quyén
sach (tiép sau con Chuong 11 — dam phy, va cac phu luc), khang dinh pham vi: sach tap trung
huéng dan phan Két cdu, cac phan con lai do giang vién bd mén twong tmg phu trach.
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Tinh toan thiét ké Dam phu

Chuong nay ddc biét danh cho sinh vién 1am d6 an theo huéng Thi cong chinh (Két ciu
phu). Nhom nay bat budc phai tinh toan dim phu (dam doc) hoan toan bang tay tir viéc
xac dinh tai trong, v€ bi€u do bao ndi lyc cho dén tinh thép.

11.1 So @6 tinh va Chon so bd tiét dién

Dam phu (hoic dam doc) duoc quan niém 1a mot dam lién tuc da nhip, tya 1én cac goi twa 1a
dam chinh hoic cot. Nh1p ctia dim phu L4y 1a khoang cach gitra tryc cac goi tua.
Kich thudc tiét dién dam phu (b x h) dugc chon so b dua vao nhip Lgy,:

11 11
— =)Ly, b=(===)h 11.1
(12 16) » (2 3) (L1

(Nén chon chén theo budc 50mm, vi du 200 x 400 mm, 200 x 500 mm).

11.2  Xac dinh tai trong tac dung 1én dam phu

Tai trong tac dung 1én dam phu bao gom tinh tai va hoat tai, chii yéu do ban san truyén vao va
trong lugng ban than dam phu.

11.2.1 Tinh tii ()
Tinh tai phan bé trén chiéu dai dam phy bao gom:

1. Trong lwong bin than swon dim phu: Do ban san day h, = 120 mm di dugc tinh trong
phan tinh tai ban san, phan dim tinh thém chi 1a sudn dam nhé ra dudi day san:

got = b X (h = hg) Xy X1 (11.2)
(v6i hy = 0,12m, v, = 25kN/m?, n = 1.1).

2. Lép trat dam: Trat 2 mat bén va day suon dam (16p vira day 1,5cm, v = 18 kN/m? theo
Bang 3.1), chu vi trat w = 2(h — hy) + b = 2(0,4 — 0,12) + 0,2 = 0,76 m.
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3. Tai trong twdng xay trén dam (néu c6): Tinh theo chiéu cao tudng thong thuy va khdi
luong the tich xay trat.

4. Tinh tai tir ban san truyén vao: Quy ddi tai trong hinh tam giac/hinh thang tir cac 6 san hai

bén vé phan bd déu tuong duong qua bé rong truyén tai Biuyen ggfn = gs X Biyyin-

11.2.2 Hoat tai (p)

Hoat tai do san truyén vao dam phu duoc quy d6i twong tu: p;fn = Ps X Byyyin- Dé tim ra noi
lwe nguy hiém nhat tai cac nhip va gdi twa, hoat tai phai dugc chét thanh nhiéu trudng hop (chat tai

cach nhip va chét tai lién gbi).

Bang 11.1: Bang tinh tai trong phan b tac dung 1én dam phu dién hinh (200 x 400 mm, nhip
L = 6,0m, san h, = 120 mm, dai truyén tai B = 3,70m — bang ntra nhip 7,5 m cta 6 san)

yén
Thanh phin tii trong Cong thirc Tai tiéu chuin Hé s6 v Tai tinh toan
(kN/m) (kKN/m)
TLBT suon dam (200 x 400) 0,2 x (0,4 —0,12) x 25 1,40 1,1 1,54
Lop vira trat dam (1, 5 cm) 0,76 x 0,015 x 18 0,21 1,1 0,23
Tinh tai san truyén vao gs X Btmyén = 5,10 x 3,75 19,13 1,1 21,04
Téng tinh tai () 20,74 - 22,81

Hoat tii san truyén vao (p)  ps X Byz, = 2,40 X 3,75 7,50 1,2 9,00

Ghi chit: gt = 5,10kN/m? tra Bang 5.1 (Chuong 5); g = 1,1 x 5,10 = 5,60 kN /m?; tong tinh tai tinh
toan = 1,54 + 0,23 + 21,04 = 22,81 kN/m. Dai truyén tai B, s, lay bing nira nhip 6 san
(7,5/2 = 3,75 m) — ddy la gié trj ding; néu vo tinh 1y By, 5, = 1,0m s& thiéu tai trong sin khodng 3,75
lan. HE s6 vy cta 16p hoan thién lay 1,1 theo TCVN 2737:2023 (nhu Bang 3.1).

11.3 To hop tdi trong va biéu do bao ngi luc
Do diam phu 1a hé siéu tinh, ndi lyc 16n nhét tai mot tiét dién phu thudc vao vi tri chét hoat tai:
« TH1 (Tinh tai g): Chat diy toan bd cac nhip.

« TH2 (Hoat tii p;): Chét cach nhip 1é (nhip 1, 3, 5...) dé gdy ra mé men dwong 16n nhit tai
cac nhip 1¢.

« TH3 (Hoat tai p,): Chat cach nhip chin (nhip 2, 4...) dé giy ra md men duong 16n nht tai
cac nhip chan.

« TH4 (Hoat tai ps): Chét lién gdi (vi du nhip 1, 2) dé gdy ra mé men am 16n nhét va lyc cét
16n nhat tai goi tua 2.

Xép chdng cac biéu d6 moé men va luc cit ciia cac truong hop chét tai, ta thu duoc Biéu do bao
noi luc (Envelope).
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11.4. Tinh todn cét thép doc va cét dai 95

Sai hong thwdng gap

Sai 1am pho bién nhat cua sinh vién khi tinh dam phu bang tay 1a chi 1y Tinh tai + Hoat tai
chat day toan bo céac nhip. Viéc nay s€ dan dén mo6 men nhip 16n nhung mé men goi bi thiéu
hut nghiém trong, gy mat an toan két cau!

11.4 Tinh toan cot thép doc va cot dai

Tinh toan cbt doc chiu uén dya vao Mo men 16n nhét M, léy tlr biéu dd bao mo6 men tai nhip
va gbi. Tiét dién dam phy 6 nhip tinh theo tiét dién chit T (canh 1a ban san), & gdi tinh theo tiét dién
hinh chir nhat (b x h).

Tinh toan cbt dai chiu cat dwa vao Luc cit 16n nhét V., tai mép géi tua theo TCVN 5574:2018:

RS’LUAS’UJ
st =

Ciu tao niit giao DAm phu - Dam chinh:

hO > st,min = 07 25]%btbho (113)

* Neo thép am: Dam phu lam vi¢e nhu dam lién tuc. Tai géi tua (dﬁm chinh), thép 16p
trén chiu kéo (md men 4m) nén BAT BUQC phai dugc neo sdu vao dam chinh du
chiéu dai [,,, (c6 bé mo néu can). Khong duoc cat dut tai mép.

« Cot treo (Cot dai gia cwong): Phan lyc dam phu truyén vao nira duéi dam chinh c6
xu hudng xé rach 16p bé tong bao v¢. Theo TCVN 5574:2018, bat budc phai bo tri cot
treo (thuong la cot dai cia dam chinh dat day lai) tai vung nit giao nay.

11.5 Vi du tinh toan diy di: dam phu lién tuc 3 nhip

Muc nay khép kin chudi tinh cho dam phy — dang nhu yéu cau dit ra & dau chuong: tdi trong
— biéu do bao noi luc — M, .. — As — cot dai.

S6 liéu. Dam phu tiét dién 200 x 400 mm, lién tuc 3 nhip L = 6,0 m. Tai trong tinh toan léy tr
Bang 11.1: g = 22,81 kN/m; p** = 9,00 kN/m. Vat liéu: bé tong B25 (R, = 14,5MPa; Ry, =
1,05 MPa); thép CB300-V (R, = 260 MPa; R,, = 210 MPa).

11.5.1 Cac trudong hop chit tai va biéu do bao

Vi dam siéu tinh, hoat tai phai chét theo cac truong hop bat loi:

« TH1: g chét day ca 3 nhip;

* TH2: g toan by + p trén nhip 1 va 3;

* TH3: g toan bo + p trén nhip 2;

* TH4: g toan bd + p trén nhip 1 va 2;

* THS: g toan by + p trén nhip 2 va 3.
Giai dam lién tuc cho timg truong hop (phuong trinh ba mé men, ET = hang), rdi xép chong dé lay
bao:

Nguyén Phti Hoang



11.5. Vidu tinh todn d‘d‘y du: dam phu lién tuc 3 nhip 96

Bang 11.2: Biéu d6 bao noi lyc dam phuy 3 nhip (L = 6,0 m; mdé men kNm, lyc cét kN)

Vi tri TH1 TH2 TH3 TH4 THS Bao

G6iB(M™) —82,1 —983 —98,3 —119.9 —92,9 —119,9
G6iC(M™) —82,1 —983 —983 —929 —119,9 —119,9
Nhip I (M*+) 65,7 982 594 89,5 614 982
Nhip2 (M*+) 205 4,3 448 37,1 37,1 448
Nhip 3 (M*+) 65,7 982 594 614 89,5 982
Vinas 82,1 111,8 954 1154 1154 1154

= 98,2kNm; M ™ =

nhip gita

Két qua bao ding dé thiét ké: My, = 119,9kNm; M:hipbién
44,8 KNm; Ve — 115 4KN.

11.5.2 Tinh cot thép doc

Chiéu cao lam viéc hy = 400 — 40 = 360 mm. O gbi dung tiét dién chit nhat b x h = 200 x 400;
0 nhip dung tiét dién chit T voi bé rong canh by < L/3, lay by = 2000 mm. O goi, tiét dién chir
nhat b x h = 200 x 400:

119,9 x 10°
14,5 x 200 x 3602
¢=05(14+/1—2x0,319) = 0,801
1199 x 10°
260 x 0,801 x 360

= 0,319 < 0,413 (dat)

Ay, —

A, ~ 1600 mm* = 3426 (1593 mm?)

O nhip bién, tiét dién chit T v6i by = 2000 mm:

98,2 x 10°
m = : = 0,0261
“m = 745 % 2000 x 3602
¢ = 0,987
98,2 x 10°
A, e ~ 1063mm? = 3¢22 (1140 mm?)

~ 260 x 0,987 x 360

Kiém tra truc trung hoa nam trong canh: Rybshf(ho — hy/2) = 14,5 x 2000 x 120 x (360 — 60) =
1044kNm > M* = 98 2kNm = dung, tinh theo tiét dién chir nhat rong by. (Néu bo qua canh,
tinh nhu chit nhat 200 x 400 dugc A, ~ 1241 mm? — chon 4¢20; day la cach thién vé an toan.)

11.5.3 Tinh c6t dai

Kha nang chiu cit cua bé tong: (), = pp3Rpbhy = 0,6 x 1,05 x 200 x 360 = 45,4kN
< Vipaw = 115,4kN = phai tinh c6t dai. Chon dai ¢8 hai nhanh (A,,, = 100,6 mm?):

 RuwAgho 210 X 100,6 x 360

Sy = VO 0000 ~ 108,6 mm; Smaz = Min(0,5h¢; 300) = 180 mm

(11.4)
210 x 100,6 x 360

100 x 103

Chon ¢8a100 (s = 100 < min(sy; Simaez))- Kiém tra: Qp + Quu = 45,4 +
454+ 76,1 = 121,5kN > V,,0r = 115,4kN — DAT.
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11.6. Yéu cau thé hién ban vé 97

= 3,75m, ham luong thép tai gbi 1a p =
1600/(200 x 360) = 2,22% — hoi cao (dii vin < 3%). Trong thuc té nén ting chiéu cao tiét
dién 1&n 200 x 500 mm (h/L = 1/12) dé giam thép va d& thi cong; trinh tu tinh khong doi.

Nhin xét quan trong: v6i dai truyén tai B

truyén

11.6 Yéu ciu thé hién ban vé

Ghi chu cho GYHD

Pé dat diém t6i da phan Dam phy, ban v& (khd A1 hodc A3) phai bao gdm cac ndi dung bit
budc sau:

« Mit cit doc dam: Ty 1& 1/50, thé hién rd dudng nét cdt thép doc, ¢t dai, cac diém
cat/neo cot thép vao goi tya va dam chinh.

« Cac miit cat ngang dién hinh: Ty 1¢ 1/20 tai gdi va gitta nhip. Ghi rd dudng kinh, s6
luong thép chiu luc, sé nhanh dai va khoang cach a cta ct dai.

« Thong ké c6t thép: Bang thong ké chi tiét chung loai, chiéu dai, duong kinh va tong
khéi lugng thép. Khép 100% voi Thuyét minh.
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Phu luc A

Béng tra va cong thirc tong hop

A.1. Cong thirc cot thép BTCT chju udn (TCVN 5574:2018)

Vi tiét dién chit nhat b x h, ¢t don:

M ,
Ay = b (diéu kién o, < ag) (A.1)
(=05 (1+v1-2a,) (A.2)
M
A, = A3
R Cho (&.3)
Ag
u= (Nmin <p < :uma:v> (A.4)
b ho

A.2. Chiéu dai neo va noi cot thép
Chiéu dai neo co ban (TCVN 5574:2018):
R,
lan = QWan (E + A)\an) ds > )\an ds (AS)
b

Chiéu dai nbi budc khong nhoé hon I, va theo quy dinh cu tao.
A.3. Bang tra gi¢i han chuyén vi va léch tang

Bang A.1: Mot s gi6i han kiém tra tong thé tham khao

Dai lugng Gidi han Nguon

Do vong dam, san (thdng thuong) L /250 Thuong dung

Do vong t6i da cho phép L/150 TCVN 5574:2018
Bé rong vét nirt (trong nha) 0,3 mm TCVN 5574:2018
B& rong vét nut (ngoai troi) 0,2 mm TCVN 5574:2018
Léch tang gi6i han theo cap cong trinh TCVN 9386-1:2025
Chuyén vi dinh H /500 + H /1000 Tham khao

Lueu y: cde gid tri trong bang la gidi han tham khdo thuong dimg. Sinh vién can déi chiéu ban goc TCVN 5574:2018
va TCVN 9386-1:2025 dé lay gid tri chinh thirc cho céng trinh ciia minh.
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A.4. Hé s6 vuot tai thong dung

Bang A.2: Hé s6 do tin cdy (vuot tai) théng dung — TCVN 2737:2023

Loai tii trong Hé sb o7
Tinh tai két cAu BTCT 1,1
Tinh tai 16p hoan thién 1,1
Hoat tai san (gia tri > 2kN/m?) 1,2
Hoat tai san (gia tri < 2kN/m?) 1,3
Tai trong gio 1,25

A.5. Tong hop cong thirc cau thang

Kiém tra d6 doc:  2hy, + by € [600 <+ 620mm] (A.6)
H¢ s6 quy d6i: k= 1/cosa = (/h3 + b2 /b, (A.7)
M6 men nhip: M0, = q L},/8 (A.8)

Luc cit: Vi = q Lyt /2 (A.9)
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Phu luc B

Thuat ngir va ky hi¢u

B.1. Ky hi¢u thwong dung

Ky hi¢u Y nghia

Ry, Ry Cuong do chiu nén / chiu kéo tinh toan cua bé tong
R, R, Cuong d6 chiu kéo / chiu nén tinh toan cia cbt thép doc
Ry Cuong d6 chiu kéo tinh toan cia cdt thép ngang
Ey, E, Mo dun dan hoi cua bé tong / ¢t thép

ho Chiéu cao lam viéc cua tiét dién (ho = h — )

A, Dién tich tiét dién cbt thép chiu kéo

m Ham lugng cot thép (u = A,/ (bho))

Ly, Lo Canh ng.’fm / canh dai cua 6 san

q,9,p Tai trong / tinh tai / hoat tai

M,V,N M6 men udn / luc cét / luc doc

[f] Do vong gidi han cho phép

Aere Bé rong vét nit

B.2. Bang viét tit

Viét tat Nghia

DATN Db an tot nghiép

GVHD Giang vién huéng dan

TTGHI1 / TTGH2 Trang thai gi6i han thir nhat (bén) / thir hai (st dung)
BTCT Bé tong cot thép

SCT Stre chiu tai

DCN /DCT Dam chiéu nghi / dam chiéu toi

MNN Muc nudc ngam

DPHXD bai hoc Xay dung
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Phu luc C

Quy dinh va huéng dan ciia Khoa

Phu luc nay tap hop cac quy dinh, tién d6 va huéng din hanh chinh ctia Khoa dbi véi d6 an tot
nghiép (DATN). Sinh vién bat bufc doc k¥ trudce khi bat dau lam do an.

C.1 Co cau diem danh gia DATN
Pé tranh trang 13p, ndi dung vé Co cdu diém va phan ludng dinh hudng 2 nhom (Két cau chinh
/ Thi cong chinh) da dugc chuyén sang Chuong 1. Sinh vién vui long xem chi ti€t tai Phan mé dau

dé nam rd dinh hudng va yéu cau cho ting nhém.

r r

C.2 Cac moc thoi gian va tién do nop bai

C.2.1 Bon budi sira bai true tiép véi GV (PACN XD)

Bang C.1: N6i dung va san pham cta 04 budi stra bai d6 an chuyén nganh

Budi Noi dung chinh San phim mang dén / vé nha

1 Gidi thiéu chung; ndi dung can cha y Chét tén dé tai; nhan nhiém vy; ghi nhan cac
ctia dd 4n; hudéng dan tim — in — doc  diéu chinh (néu co).
tidu chuan thiét ké lién quan; cach thé
hién dd an.

2 Kiém tra va hoi sinh vién vé fiéu Vénha: thé hi¢n dé an (ban vé).
chudn thiét ké; tra 151 cau hoi cua SV;
stra bai.

3 Traloi cau hoi cua SV; sira bai. Vé nha: thé hién d0 4n; viét thuyét minh tinh

toan.

4 Tra 10i cau hoi ctia SV; stra bai; ky Hoan tat phan chuyén nganh, chuyén sang

chuyén giao cho GVHD Két ciu. phan Két cau.

Sai hong thwong gap

- Bubi 2 GVHD sé kiém tra sinh vién vé tiéu chuan thiét ké. Sinh vién khong doc tiéu chuan,
khong mang theo ti€u chuan = mat diém ngay tir dau. - Buoi 4 1a moc ky chuyén giao sang
GVHD Két cau. Tré mdc nay s€ anh huéng day chuyén dén toan bo tién dd cac phan sau.
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C.3. Yéu cau phan Kién tric (15%) 102

C.2.2 Lich sira bai phan Kién tric

Thoi gian stra bai phan Kién triic thuong kéo dai khoang 03 tuan (vi du nim 2025: tir 03/3 dén
23/3/2025). Sinh vién phai dang ky lich va dén dung thoi gian, dung dia diém do B6 mon Kién tric
thong bao. Lich cu thé timg ndm niém yét tai bang tin cia B6 mén.

C.3 Yéu cau phan Kién tric (15%)

C.3.1 Yéu ciu chung vé ning lhrc
Sinh vién phai:

« C6 kién thirc vé nguyén 1y thiét ké kién tric cong trinh néi chung, cac quy chuan — tiéu
chuan thiét ke hién hanh vé thé loai cong trinh da chon.

« Poc va hiéu duoc Ho so thiét ké K§ thuat — Thi cong.
« C6 kha ning phan tich, danh gia mot phuong an thiét ké kién trac.
« Str dung duoc cac phan mém do hoa thich hop (AutoCAD, Revit, SketchUp...) dé thé hién

dd an chuyén nganh xay dung.

C.3.2 Yeéu cau vé ban vé

S6 lwong: 3-5 ban vé khd Al.

Béang C.2: Thanh phan va ty 1& ban v& Kién triic

Thanh phén ban vé Ty 1¢
Mit bang tong thé 1/200 <+ 1/1000
Mit bang cac ting va mit bang mai 1/100 = 1/200

01 mat dang chinh va 01 mat dung bén 1/100 =+ 1/200
01 mat cét qua sanh chinh hoac cau thang  1/50 = 1/100
01 chi tiét kién trac (do GVHD chi dinh)  theo chi tiét

Ghi chii: chi tiét kién trac do GV hudng dan chon cho timg sinh vién, ¢ thé 1a chi tiét cau
thang, chi ti€t khu v¢€ sinh, chi tiét mat dang, chi tiét lan can — tam cap...

C.3.3 Yéu cau vé thuyét minh

Phan thuyét minh phai dwge danh may vi tinh. Noi dung chi tiét xem Huéng dan thuc hién
do an chuyén nganh Cong nghé ky thudt cong trinh xdy dyng niém yét trén bang tin cuia B6 mon
Kién tric.

C.4 Quy trinh 05 giai doan thiét ké két cau

Pay 1a “ban d6 duong di” chuan cho toan bd phan Két ciu. Sinh vién nén dan bang nay 1én
tuong dé dinh vi minh dang ¢ giai doan nao.
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C.5. Quy cdch trinh bay Ban vé va Thuyét minh

103

Bang C.3: Nam giai doan thiét ké két cau va san pham dau ra

GD Tén giai doan Cong viéc chinh San phim diu ra
0  Chuén bi va xac dinh dir liéu Nghién ctru hd so kién triic; nghién ciru Bang tom tit théng sd hinh
dau vao hd so dia chit; xac dinh tiéu chuin & quy hoc; bang thong ké hoat tai;
chuan ap dung. danh muc tiéu chuan.
1  Lén phuong an va thiét ké so  Chon hé két cdu chiu luc & loai san; Béng déc trung co ly vat li¢u;
bo két cAu chon vit liéu (cip bén BT, nhom thép); bang so b tiét dién; mat bang
so b kich thuge tiét dién; chon phuong két cAu so bo.
an mong so bo.
2 Phan tich va tinh toan chi tiét Dyng mé hinh 3D; gan tai trong; t6 hop Béng ndi luc; bang tinh & b
tai trong; chay phén tich & kiém tra mo tri c6t thép; két qua kiém tra
hinh; thiét ké c6t thép céu kién; thiét ké chuyén vi.
chi tiét mong.
3 Hoanthiénthuyétminhvaban Viét thuyét minh tinh toan; trién khai ban  Quyén thuyét minh; bo ban vé&
vé vé& két cAu (mat béng moéng, dinh vi cdt — Kkét cau.
vach, mat bang két cdu tang, chi tiét cot
thép, théng ké cdt thép).
4 Kiém tra, ra soat va chuan bi Tu kiém tra chéo thuyét minh vs. ban v&;  Slide bao vé; d0 an da ra soat.

bao vé

soat 16i chinh ta, dinh dang; chuén bj slide
bao vé; luyén tap trinh bay.

Sinh vién thwong bo qua Giai doan 4 vi nghi “xong ban vé& 1a xong”. Pay 1a sai 1am t6n

diém nhat: sai léch giita thuyét minh va ban v& (vi du thuyét minh ghi ¢22 nhung ban vé& v&
$20) 12 16i hoi dong phat hién ngay trong 5 phut dau.

C.5 Quy cach trinh bay Bén vé va Thuyét minh

C.5.1 Quy cach ban vé
Kho gidy: Tit ca cac ban v& bat budc sir dung kho gidy Al (594 x 841 mm).

« S6 lwong: Tbi thiéu 14 ban, t6i da 18 ban (tuy thudc vao quy mo cong trinh va huéng DATN).

« Mait d nét vé: Ty 1¢ lap day hinh v& phai dat tir 60% dén 70% dién tich ban v&. Cam tinh
trang ban v& qua trong trai hodc bo tri roi rac.

* Puwong nét va Text: Ban v¢€ in bé“lng muc den. St dung font chir k§ thuat (Arial hodc VNI-
Helve) chuan xac.

« Khung tén: Thdng nhat theo mau ciia Khoa. Tén dé tai dung chir in hoa dam cao 6mm. Céc
ndi dung chinh dung chitr dam 4.5mm. Ghi chq, ky hi¢u dung chir 2.5mm.
C.5.2 Quy cach Thuyét minh va Phu luc

« Kho gidy va Soan thao: St dung khd gidy A4, in 2 mit dé tiét kiém chi phi. Font chi
Unicode Times New Roman c¢& 13, dan dong 1.2 lines. Lé trang: Trén 2.5cm, Dudi 3.0cm,
Tréai 3.5cm, Phai 2.0cm. Péanh s6 trang ¢ gitra phia dudi.
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C.6. Danh muc tiéu chudn toi thiéu phdi c6 104

« Kho gidy va Bia: Tap thuyét minh chinh dong bia cirng mau xanh duong, chit ma vang. Gay
sach phai in day du tén dé tai, tén sinh vién va khoa.

« Thit tw sip xép trang (Bit budc): T 16t tring — Trang 4p bia — Phiéu giao nhiém vu
(Ban goc) — Phiéu nhan xét cia GVHD — Lo61 cdm on — Muc luc — Danh muc hinh, bang
bieu — Noi dung chinh.

« Tap Phu luc: Moi so db tinh chi tiét, két qua ndi luc xudt tir phan mém (hang trim trang)
phai dugc dua vao Tap Phu luc riéng (dong bia mém, in 2 mat). Thuyét minh chinh chi dé
trinh bay phuong phéap, cong thirc va bang tom tat két qua nham tranh 1am loang ndi dung.

C.6 Danh muc tiéu chuin tdi thiéu phai cé

Bang C.4: Danh muc tiéu chuén tbi thiéu cho DPATN xay dung dan dung

Ma hi¢u Tén tiéu chuin Dung cho

TCVN 2737:2023 Tai trong va tac dong Tinh tai, hoat tai, tai gio

TCVN 5574:2018 Két céu bé tong va bé tong cdt thép — Tidu Tinh cdt thép dam, san, cot, vach
chuén thiét ké

TCVN 10304:2025 Mong coc — Tiéu chuan thiét ké Strc chiu tai coc, thiét ké mong

TCVN 9362:2012 Tiéu chuén thiét ké nén nha va cong trinh Kiém tra nén, do lan

TCVN 9386-1:2025  Thiét ké cong trinh chiu dong dat (thay thé To hop dic biét (bit bude voi cong
TCVN 9386:2012) trinh nay)

TCVN 9386-5:2025  Thiét ké cong trinh chju dong dit—Phan 5: Nén  Thiét ké mong, tudng vy chiu dong
moéng, két cau chiu lyc va két cau dia ky thuat  dat

Pay 1a danh muc t6i thiéu. Tuy d¢é tai cu thé c6 thé phai bo sung thém cac tiéu chuan chuyén
nganh khac (néu dung ma hiéu va tén goi tra duoc trong ban gbc). Hai luu ¥ quan trong:
« Thanh phan gi6 déng di duoc tich hop trong TCVN 2737:2023 (xem Chuong 3) —
khong tra thém tiéu chuan gio riéng.
« Khi vién dn tiéu chudn thi c6ng/nghiém thu (vi du TCVN 4453) phai x4c nhan phién
ban hién hanh trudc khi ghi vao thuyét minh.
Meo nhé ciia Thiy: nén tao mot thu muc riéng trén may tinh (vi du D: \TCVN_DATN) va
tai vé tt ca file PDF tiéu chuin ngay tu dau dé tién tra ctru. Khi mat mang hoac dén han
nop, dirng mat thoi gian tim kiém. (Tén thu muc chi 13 vi du, sinh vién dit tén tiy v.)

C.7 Van dap Kién truc va Két cau: cac cau hoi mau

Hoi dong héi van dap ca hai phan. Dudi day 1a cac cau hoi mau dbi v6i phan Két cau (phan
Kién trac c6 bo cau hai riéng, do GVHD Kién truc cung cap). Sinh vién nén tw viét cau tra loi cho
tung cau theo s6 li¢u cong trinh cua minh.
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C.7. Van dap Kién truc va Két cau: cac cau hoi mau 105

Nhom cau héi Giai doan 1 — Phwong an va so b

1. Em hdy giai thich y nghia ciia hé s6 k trong cong thic so bo tiét dién cot A, = k N /Ry, va
tai sao em chon gia tri d6?

2. Néu nhip dam trong cong trinh rat 16n (vi du 15 m), phuong an dam BTCT thuong con hiéu
qua khong? Em dé xuat phuong an nao khac?

3. Tai sao véi cong trinh ndy em chon méng coc khoan nhéi ma khong phai coc ép? So sanh
uu — nhugc diém cua hai loai.

4. Khi tinh so bd sire chju tdi ciia coc, em dya vao chi ti€u nao cta dét nén 1a chinh? Vi sao?
5. Viéc chon so b kich thudc tiét dién co y nghia gi trong toan bd quy trinh thiét ké? Néu chon
sai thi diéu gi xdy ra ¢ cac budc sau?
Nhom céu héi Giai doan 2 — Phan tich va tinh toan

6. Em hiy giai thich vai trd cua viéc khai bdo “Mang cirng tuyét déi — Rigid Diaphragm”
trong mo hinh ETABS. Néu khong khai bao thi két qua phén tich s€ khac biét nhu thé nao?

7. Vi sao phai kiém tra chuyén vi va gigi han chuyén vi (chuyén vi dinh H /500, 1éch tang
h/300)? Néu vugt gidi han thi em xtr 1y thé nao?

8. Tai sao phai kiém tra bang tinh tay mot s6 cdu kién khi da c6 két qua ETABS?
9. Sy khac nhau gitta phan mém va tinh tay 1a gi?

10. Trong qué trinh 1am d6 4n, khé khin 16m nhéat em gap phai la gi va em da giai quyét nhu
thé nao?

11. Nhiing kién thirc va k§ ning nao tir 40 an nay em nghi s& hitu ich nhat cho cong viéc ciia
mdt k¥ su két cau trong tuong lai?

Day 1a cac cau hoi that da dugc dung trong cac budi van dap — khong phai cau hoi gia dinh.
Sinh vién nén soan san cau tra 101 cho diing dé tai ciia minh va thir tra 16 thanh tieéng trudc
ban be. Tra 101 troi chdy 11 cau nay la gan nhu da nam chac diém phan Két cau.

Tém tit phu luc

Phu luc C d3 cung cip: co ciu diém, tién d6 04 budi sira bai chuyén nganh, yéu cau ban v& —
thuyét minh phan Kién tric, quy trinh 05 giai doan thiét ké két ciu, danh muc tiéu chuan tbi thiéu,
va bd cau hoi van dap mau. Sinh vién nén doc phu luc nay truéc khi doc cac chuong chuyén mon
dé co buc tranh tong thé.
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Phu luc D

Bin d6 g 16i — Khi két qua KHONG dat

Trong qua trinh 1am d0 4n, phan 16n thoi gian sinh vién khdng danh cho viée tinh ra mot con s, ma
danh cho vi¢c hi€u vi sao con so dé khong hgp ly. Phu luc nay gom lai nhitng tinh huong “tac”
hay gap nhat, kém thi tw wu tién xir ly — vi khong phai bi¢n phap nao cling hi¢u qua nhu nhau, va

mot sO bién phap rat ton kém ma lai it tac dung.

Trude khi g& 16, hiy chidc chin md hinh di sach. Mot mo hinh con 16i khai bao thi moi
con sO phia sau déu v6 nghia. Xem Checklist m6 hinh & Muc D.6 trudce.

D.1 So d6 gé 16i tong quat

Khi mét chi tiéu khong dat, dimg sira ngay. Hay di theo trinh ti sau — trinh tu nay di tir kiém
tra cdi ré nhat dén cdi dat nhat.

Chi tiéu Buée 1 Buéec 2 L, Budc 3

KHONG PAT || Kiém tra dir liéu nhap || Kiém tra mo hinh Thay d6i thiét ké
A\ A\ y
, . , . Tang véach
[ Stra & chay lai Stra & chay lai _» ting méc
— tang tiet dién
ré nhat
chi phi xir ly tang dan dat nhit

Hinh D.1: Trinh ty g& 16i: kiém tra dit liéu nhap — kiém tra mé hinh — méi dén thay d6i thiét ké

Ghi chu cho GYHD

Hoi dong rat hay hoi: “Em thay chuyén vi 16n, vdy em da lam gi?”. Cau tra 16i yéu 1a “Em
tang tiét dién cot”. Cau tra 161 manh 1a “Em kiém tra lai khai bio Mass Source va hé s6 nut
trude, vi néu khai bao sai thi ting tiét dién ciing v6 ich; sau khi kiém tra dung em méi ting
vach”. Trinh ty g& 16i 12 diém cong 16n khi bao vé.
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D.2. Swcé 1: Chuyén vi dinh vieot H /500

107

D.2 Swcd 1: Chuyén vi dinh vugt H /500

Buoc

Cong thirc — thay s6

Két qua

0. Két qua

1. Budc 1 — kiém tra lai dir
liéu nhap

2. Buéc 2 — kiém tra d6 cimg
khai bao
3. Budc 3 — tang vach

4. Budc 4 — tang mac bé tong
vach

5. Budc 5 — tang tiét dién cot

6. Budc 6 — ddi hé két cau

Xir ly su co:

Adinh =142 mm; [Adinh] = H/500 =

132,0 mm

Kiém tra tiét dién, mac bé tong, chiéu
cao tang da nhap dang chua; kiém tra
don vi (kN, m, mm)

Heé s nirt (crack modifier) co bi giam
quéa nhiéu khong? Xem Muc D.6
Thém vach méi, hoac kéo dai vach
dang co

Vi du B25 — B30 lam md dun dan
héi E, ting — tra Bang 10, TCVN
5574:2018

Tang tiet dién cot bién (ct ngoai
cung) —hiéu qua vira phai, ton vat liéu,
lam nang thém tai ding

Chuyén sang so d6 co vach nhiéu hon,

hoac khung — 16i

KHONG PAT (vuot 7,6%)

Néu sai — sira ngay, hét 16i

Neéu sai — sira, chay lai

Hiéu qua nhat trén moéi dong
vat liéu

Hiéu qua kha, chi phi vira

Hiéu qua thip hon (3)

Bién phap manh nhét

nhiéu den it):

vat liéu.

phap da chon.

Chuyén vi dinh vuot ngudng — thir tr bién phap Thir tw ding (tir ré dén dat, tir hiéu qua

1. Kiém tra lai dix liéu nhap — mién phi, va sai sot kiéu nay chiém ty 1& cao nhat.
2. Kiém tra h¢ so nirt & khai bdao d¢ cirng — mién phi, hay bi b sot.
3. Tang vach (thém vach méi, hoac kéo dai vach dang c6) — hi€u qua nhat trén moi dong

4. Tang mac bé tong vach — hi¢u qua kha, chi phi vira.
5. Ting tiét dién cdt — hiéu qua thdp cho chuyén vi ngang; chu yéu gitip tai ding. Nhidu
sinh vién 1am ngay budc nay = ton vat liéu ma chuyén vi van khong dat.
6. Poi hé két cAu — chi khi cac budc trén da tan dung hét.
Cach trinh bay véi hdi dong: néu rd da logi bién phap nao va vi sao, dimg chi néu bién

D.3 Swcd 2: Léch ting vuot h,; /300

Khac voi chuyén vi dinh (chi tiéu dé citng tong thé), 1éch tang 1a chi tiéu cuc bé. Vi vay phai
xem phan bo Iéch tang theo chiéu cao, khong chi xem gia tri 16n nhat.
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D.4. Swcé 3: Sai s tinh tay — phan mém quda lom (trén 20%) 108

(a) Léch déu — h¢ mém (b) Léch dot bién —- TANG MEM
ién dang L >
[ >
[ >
tﬁng @
mdi tang léch mot it, ting dan mot ting léch VOT so vdi cac tang khac
= thém vach déu sudt chicu cao = NGUY HIEM: thém vach dung tang do

Hinh D.2: Hai dang 1éch tang hoan toan khac nhau vé ban chét va cach xur Iy

Bang D.1: Chan doan léch ting theo dang phan b

Dang phén b Nguyén nhan Cach xir ly
Léch déu ¢ hau hét cac  Hé qua mém noi chung; d6 cung Tang vach phan bd déu sudt chiéu cao; cin nhéc
ting, gia tri ting din ngang chua du tang mac bé tong toan hé
1én cao
Léch ddt bién & 1- Ting mém (soft story): ting d6 it Nguy hiém nhit trong dong dat. Thém vach cho
2 ting (thuong ting vach/cot hon hin dung ting do6; kiém tra lai chiéu cao ting
duéi)
Léch 16m & tang trén Khoi luong ting mai 1on (twong Kéo vach 1én téi mai; kiém tra lai tai ting mai
cung bao, sin thugng) ma vach khong 1én

toi
Léch tang chi & mot B tri vach méat can ddi giita hai  Thém véach theo phuong yéu; kiém tra tAm clng —
phuong phuong tam khoi luong

“Tang mém” (soft story) la cau hdi gan nhw chac chan xuat hién khi bao v¢, nhat la voi dé
tai co dong dat. Sinh vién can chi ra dugc trén biéu do 1éch tang rang khong co tang nao 1éch
dot bién.

D.4 Sw cd 3: Sai s0 tinh tay — phan mém qua 1én (trén 20%)

Sai s6 dudi 10% la rat tot; tir 10% dén 20% 1a mirc chép nhan duogc (sinh vién can giai thich
dugc nguyén nhan). Khi sai s6 virgt 20%, gan nhu chic chan c6 16i that, khong phai “khac biét gia
thiét”. Bang dudi giup khoanh vung 10i.

Sai héong thwong gap

Ba 16i hay giip nhit giy sai s6 lom:
1. Quén do6i don vi. ETABS mac dinh c6 thé dang & kN—m hodc Tf—m; nhap tiét dién
mm nhung tai kN/m. Luon ghi rd don vi & goc md hinh.
2. Quén hé s6 vurot tai khi ty tinh tay, trong khi mé hinh dung t6 hop da nhan hé s6 (v£)-
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D.5. Swcé 4: Ham lwong cot thép qud Iom 109

Béang D.2: Chan do4n nguyén nhan khi sai s tinh tay — phdn mém 16n

Triéu ching Nguyén nhén kha di Cich kiém tra

Sai s6 déu din moi mat cat, Sai tii trong (don vi, hodc quén td So tong tai trong dimg tinh tay véi tong

moi ciu kién (vi du déu ~ 2 hop) phan Iyc chan cot trong mé hinh. Hai sb
lan) phai x4p xi nhau
Sai s6 16n chi & gdi, gitta nhip  Gia thiét lién két khac nhau (ngam vs  Kiém tra lai cach 1y Ly; kiém tra md
lai khép khdp), hodc chidu dai tinh toan Ly, 14y hinh c6 ddm 4o khong

khac
Sai s6 16n chi & mét vai cAu  Sai do chia lwéi (mesh) — phin tir san ~ Chia luéi min hon & ving dé, chay lai,
kién rai rac qué tho, hodc ludi léch gbi xem két qua c6 hoi tu khong
Mo men lém béat thwong ¢ Chan cot b coi la khép thay vingam  Kiém tra diéu kién lién két chan cot
tang dudi cung (thuong phai 1a ngam tai mat mong)
Cot chiu mé men quéa nhé, gﬁn M6 hinh coi nit dim—cot la khép Kiém tra khai bao Release tai hai dau
nhu chi chiu nén (khong truyén mé men) dam
Két qua thay ddi manh gitra Mo hinh mit én dinh cuc bd, hodcc6 Xem bang 16i mé hinh (Check
hai 1an chay céu kién roi Mode1); tim cAu kién khong lién két

3. Tinh tay dung L;, khiac mé hinh. Tinh tay thuong liy L;, = nhip thong thity; mé hinh
lay khoang cach tim—tim. Chénh khoang 10—15% ngay tir day.

D.5 Sw ¢ 4: Ham lwong cot thép qua 16n

Tinh ra ;2 > 3% (cot) hodc qua nhiéu thép (ddm) — ding voi chon thép to hon.

Ham luong thép vuot gidi han Thir tw Kiém tra:
1. Kiém tra M c6 hop Iy khong? — rat nhiéu trudng hop moé men 16n 13 do 16i mé hinh
(xem Muc D.4), khong phai do thiét ké.
2. Kiém tra cip bé tong — ting B25 1én B30 gitip giam thép dang ké, chi phi ting khong
nhiéu.
. Ting tiét dién — voi cot, tang tiét dién thuong hiéu qua hon nhdi thép.
4. Kiém tra t6 hop — c6 dang dung bao nhiéu t6 hop khéng can thiét? C6 nhan hé sb
dong dét hai lan khong?
5. Chi khi di loai hét méi xét dén viéc dung thép duong kinh 16n, hodc bb tri thép theo
chu vi.
Can nhé: TCVN 5574:2018 gidi han ham luong thép cot t6i da 6% (ké ca ving nbi budc),
nhung trong thuc hanh khong nén vuot 3% vi kho thi cong.

(O8]

D.6 Checklist mo hinh ETABS/SAFE

Pay 1a danh sach phai tich i trudce khi tin vao bt ky con sé nao tir mé hinh. Kinh nghiém: sai
sot & day giai thich phan 16n nhitng lan “két qua vo 1y”.
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D.6. Checklist mo hinh ETABS/SAFE 110

D.6.1 Truwdc khi chay mo hinh
ChecKklist:

Khai bao vat liéu & tiét dién 0 Pon vi dd ding chwa? (ghi 16 kKN—-m hay Tf-m ¢ goc man
hinh)

[ Cap d6 bén bé tong da nhap dung chua? (trong ETABS ding R, Ej, theo TCVN 5574:2018
— luu ¥ khéng lan cap d6 bén B voi mac M, xem Chuong 2)

[ Cép thép da nhap dung chua? (f,)

O Tiét dién dam/cot/vach da ding theo ban vé so bo?

(] Hé sb giam cirng nirt (crack modifier trong ETABS) dé khai bao hop 1y? (Tham khao kinh
nghiém mo hinh ETABS / ACI 318: dam 0,35; cot 0,70; vach 0,70; luu y TCVN 5574:2018
khong quy dinh truc tiép hé s nay)

\.

ChecKklist:

Khai bao cho phan tich dong dat & tai ngang (] Mass Source: d3 khai bao khdi luong tham
gia dao dong (thuong 14 tai ding nhan hé s6)?

U Rigid Diaphragm: da gdn mang cting cho san?

[J Khdi lwong riéng cua bé tong di dung? (thuong 25 kN/m?)

[ Tai trong twong xay di gan 1én dam (khong gan 1én san)?

O P khai bao tim khoi lwrgng va tAm cirng dé kiém tra do 1éch tim?

\.

ChecKklist:

Khai bao véach cimg (phan dé sai nhat) O Vach di duoc khai bao 14 phan tir Pier (khong phai
cot)?

(] Spandrel (dam ndi vach) da tach khoi Pier chua?

O Vach c6 bi chﬁng 14n v6i cot/dam tai cung mot vi tri?

O Pa kiém tra chiéu dai vach sau khi chia ludi (khong bi cat vun)?

O Néu vach ¢6 16 mé: dd mo hinh thanh 2-3 vach nho + lanh t6 n6i?

.

D.6.2 Sau khi chay md hinh — phai kiém tra truéc khi trich xuat

ChecKklist:

Kiém tra tinh hop 1y ctia m6 hinh (] Da chay Check Model? Cé canh bao nao khong?

(] Tong tai ding tinh tay ~ tong phan lwc chan ¢t trong md hinh? (sai khac cho phép
dudi 5%)

O Chu ky dao ddng T} c6 hop 1y? (nha 20 tang thuong T} ~ 0,9 = 1,4 s)

O Téng lwc cit day Vi,.. theo hai phuong c6 xap xi tong luc gio/dong dat khong?

[ Bién dang khi xem dang dao d6ng c6 mwot va dung dang ky vong?

[ Pa tat hién thi ludi (mesh) khi xem két qua dé tranh nham phan t?

Trude khi trich xudt noi lyc [ DA chon diing t6 hgp (COMB) chir khong phai to hop tai
riéng 1¢?
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D.7. Tir mé hinh dén bang tinh: trich xudt ndi e 111

O P bat ché d6 Envelope (bao ndi luc) cho viéc thiét ké?
[ Véi dam: trich M5 (md men udn quanh truc chinh).

(1 Véi cot: trich P, My, M3 (nén + udn hai phuong).

[ Véi vach: trich P, M, Ms, V5, V3 theo Pier.

O Pa kiém tra vi tri trich xuit ding (dau/cudi phan tir)?

Sai hong thuong gap

L&i kinh dién: trich Mo, cho dAm (nhém truc). Voi dam, md men udn do tai trong trong luc
trong mat phang dung ludn 1a M; (Mss), bat ké dim chay theo phuong X hay phuong Y;
con M, (M) 1a md men ubn ngodi mdt phang — 1ay nham sé ra dién tich thép rat bé, mat
an toan. Cach chic dn: sau khi trich, kiém tra diu va d6 16n — m6 men duong & giita nhip,
mo men am & géi. Néu bi nguoc hoan toan thi da trich nham truc.

D.7 Tir md hinh dén bang tinh: trich xuat ndi lwc

Pay 1a “khoang trong” rat hay gip: sach day cach lap to hop, roi nhay sang bang d6i chiéu, ma
khong noi bang cach nao cd dugce con so dé doi chiéu. Phan nay danh dé lap khoang trong do.

D.7.1 Quy trinh trich xuét ndi lwre dim

1. Cheon t6 hop bao (Envelope) cho toan bo t6 hop thiét ké.
2. Display — Show Tables (hodac Ctr1+T), chon nhom bang Analysis Results
— Frame Results — Element Forces.
3. Loc Frame Object theo khung can léy (vi du truc C), hoac léy toan bo rdi loc trong
Excel.
4. Chon Station Output theo vi tri can: gbi trai (Station 0), giira nhip (Station = L/2),
gbi phai (Station = L).
5. Export to Excel — xuat ca bang ra file CSV/Excel.
6. Trong Excel: ding MAX va MIN trén ¢t M dé 1dy mé men dwong 16n nhit va md
men Am 16 nhét (bao).
7. Ghi lai vi tri (tang, nhip, station) di kem gid tri — d¢ con doi chiéu tinh tay va v& biéu
do.
Meo: ding cb 1ay “mot con sé duy nhat”. Ludn 1ay bdng bao rdi chon gia trj thiét ké, vi mo
men am va duong c6 thé khéng cing mét té hop.

D.7.2 Bang tom tit: trich ndi lrc gi cho cau kién nao

Néu d6 an chi c6 mé hinh khung phing, khong c6 khong gian Khi d6 khong ¢ “dang dao
dong” va khong phan bo duogc tai ngang theo do cung. Cach xu 1y:
« Vi tai ding: phan tai theo dién tich truyén tai (xem Chuong 3).
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D.8. Bang tra nhanh: hién twong — nguyén nhdn — xu ly

112

Bang D.3: Trich xut ndi luc theo loai cau kién

Céu kién Thanh phén lyc Ding dé Luuy

Dim Ms, Vs Tinh thép doc, tinh cbt dai M3 = m6 men quanh tryc manh.
Lay bao am + duong riéng

Cot P, Ms, M5 Kiém tra nén-ubén hai Bit budc le‘iy dfﬁng thoi P va M

phuong trong ciing mot to hop

Vach P, M3, Vs, Tinh thép vach, kiém tra cit Trich theo Pier, khong trich theo
phan tt shell

San M1, Moo Tinh thép san hai phuong Lay theo dai (strip) hodc theo 0,
don vi kKNm/m

Mobng Phén lyc F,, M, M, Tinh s coc, kiém tra dai Tdéng F, phai khép tong tai dimg

(kiém tra chéo)

« Vi tai ngang: chia theo do ctimg tuong ddi ctia cac khung, hodc gia thiét déu néu cac
khung twong duong nhau.
* Phai ghi r6 gia thiét trong thuyet minh, va néu han ché cua n6 khi bao v¢.

D.8 Bang tra nhanh: hién twgng — nguyén nhan — xir ly

Bang D.4: Bang tra nhanh céc su c¢6 thuong gap

Hién tuwong

Nguyén nhan hay gap

Xir Iy

Chuyén vi dinh
H /500
Léch tang vuot h/300 dot
bién mot tang

Sai s tay—may trén 20%

vuot

Ham lugng thép cdt trén
3%
M6 men am ¢ gitta nhip
dam
Chu ky dao dong 77 qua
nho

Téng phan luc chan cot #
tong tai ding

Két qua d6i manh gitra hai
lan chay

Hé mém; khai bao hé s6 nurt
sai
Tang mém

Sai don vi, sai L, hodc 15i
mesh

M6 men quéa 16n (16i mo
hinh) hodc cdp bé tong thip
Nguoc diu; hodc dam bi
ngam hai dau

Mo hinh quéa cung (khong
c6 hé s nit)

Thiéu tai, hodc tai bi gan sai
tang
M hinh mat 6n dinh cuc bo

Kiém tra khai bao trudc, sau dé ting
vach
B6 sung vach cho dung tang d6

Kiém tra téng tai trong; lam min
ludi
Kiém tra mo hinh; tdng cap bé tong

Kiém tra lai hudng truc va lién két

Khai bao hé s6 nurt (crack modifier
tham khao thuc hanh ETABS/ACI
318)

Ra lai bang tai trong theo ting

Chay Check Model,tim caukién
roi

Bang D.4 nén duoc in ra va dan canh may tinh trong sudt thoi g1an lam d6 4n. Kinh nghiém
cho thiy chi can tra bang nay la giai quyét duoc phan 16n cac 1an “két qua vo 1y”.
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D.8. Bang tra nhanh: hién twong — nguyén nhdn — xu ly 113

Tém tat phu luc

Phu luc d trinh bay: so d6 g& 13i tong quat theo trinh ty “kiém tra dir liéu — kiém tra mé hinh
— thay d6i thiét ké”; bdn nhom su cb thudng gip (chuyén vi dinh, 1éch tang, sai sd tinh tay, ham
luong thép); checklist mé hinh ETABS/SAFE; quy trinh trich xuét ndi lyc tir mé hinh ra bang tinh;
va bang tra nhanh hién tuong—nguyén nhan—xur ly.
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Phu luc E

Pé cwong chi tiét thuyét minh Kién tric

Ghi cha cho GVHD

Phy luc nay cung cip biéu miu (template) kém vi du viét mau cho phan "Tong quan Kién
trac cong trinh”trong thuyét minh DATN. Vi méi muc hudng din, sinh vién s& thiy ngay
mot hop vi du méu (nén vang) cho cong trinh minh hoa xuyén sudt quyén sach — Nha cao
ting da niing, 20 tAng ndi + 02 tAng him. Sinh vién doc miu — tu thay sb liéu cong trinh
ctia minh — viét lai theo hanh van tuong tu.

E.1 Nhu cau xdy dung cong trinh

Trinh bay ngin gon bdi canh va 1y do dau tu xdy dung (nham giai quyét van dé gi, phuc vu d6i
tuong nao, y nghia kinh t€ — xa hoi).

Trong xu thé phat trién do thi hoa nhanh chéng tai khu vuc phia Pong thanh phd, nhu cau
vé khong gian vin phong hang A va cac dich vu thuong mai tién ich cao cip ngdy cang gia
tang. Chu dau tu quyét dinh xdy dung cong trinh nha cao ting da ning nham dap Gmg nhu
cau thué vian phong cho cic doanh nghiép vira va 16n, ddng thoi cung cap khu dich vy thuong
mai, nha hang va trung tdm hoi nghi tai trung tim thanh phd.

E.2 Dia diém xay dung

Trinh bay vi tri chinh x4c (s6, dudng, phuong, quan/huyén, tinh/thanh phd). Néu rd cac hudng
tiép giap (Pong — Tay — Nam — Bic giap gi). Panh gia ngan diéu kién giao thong tiép can.

Cong trinh dugc xay dung tai s6 128 duong Nguyén Vin Linh, phudong An Hai Pong, quan
Son Tra, thanh phd Da Ning. Khu dit ¢6 dién tich 3 500 m?, hinh chir nhat, tiép giap cac
hudng nhu sau: phia Bic gidp duong Nguyén Vian Linh (dudng chinh, rong 40m); phia Nam
giap khu dan cu; phia Dong gidp duong noi khu rong 12m; phia Tay glap cong trinh thuong
mai lan can. Vi tri thuan loi véi hai mat tiép giap duong giao thong, dé dang tiép can tir cac
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hudng bang phuong tién cong cong va ca nhan.

E.3 Giai phap kién tric

Trinh bay tong thé quy mo khéi tich: s6 ting ham/ndi, chiéu cao timg tang, tong chiéu cao, hinh
khoi mat bang, giai phap bao che.

Cong trinh gom 02 tang ham va 20 tang ndi. Cu thé: tang ham B2 va B1 cao 3,3 m mdi ting;
cac ting ndi tir ting 1 dén tang 20 déu ¢ chiéu cao tang dién hinh théng nhat 14 h; = 3,3 m.
Téng chiéu cao tinh tir ¢t 0,000 dén dinh san mai 1a H = 66,0 m (20 x 3,3 m).

Mit bang toa nha c6 hinh chit nhat 40 m x 25 m (dong bd v6i mit bang dén gid tinh toan &
Chuong 3). Phan khoi dé (tang 1—4) thut vao 3 m so v6i chi gidi xay du’ng & mat tién, tao ra
hién di bd (arcade) rong ra1 Phan khéi thap (tang 5-20) duoc bd tri thang ding, hinh khéi
gon, khong giat cap, tao 4n tugng vuon cao hién dai.

Tudng bao ngoai cua khéi thap sir dung hé thdng Curtain Wall kinh cudng luc Low-E hai
16p, khung nhém mau tring bac. Khdi dé duoc ép da Granite ty nhién mau xam sang két hop
v6i kinh cuong lye.

E.4 Mit bang va phan khu chirc niing

Day 1a phan trong tim. Can trinh bay cu thé tirng loai ting, chi rd timg khu vuc chirc ning theo
huéng Tinh — BDong. Khong dugc chi ghi chung chung ”tang dién hinh dung lam vén phong”ma
khong c6 thém chi tiét gi.

E.4.1 Tang him

Tang B1 va B2 chu yéu phuc vu bii dau xe. Tong dién tich bai xe hai taing ham dat khoang
6 500 m?, du bb tri khoang 220 chd ddu 6 t6. Hé thong ddc xe (ramp) hai chiéu bb tri tai goc
Tay—-Nam cua khu dét, rong 6 m mdi chiéu, dam bao xe vao/ra an toan va khong gdy un tic
trén duong noi khu.

Tang B1 ciing bo tri cac phong k¥ thuat: phong may bom (PCCC va sinh hoat), bé nudc ngam
dung tich 300 m®, phong may phat dién du phong 500 kVA, va tram bién ap 1 000 kVA.
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E.4.2 Khoidé (Tang 1-4)

Tang 1 (Trét): BS tri sanh chinh rong 400 m? véi chiéu cao thong tang 2 ting (2 x 3,3 =
6,6 m), tao 4n tugng thi giac khi budc vao. Luwu y két cdu: sanh thong ting lam tang 1 cao
hon tang dién hinh = d& phat sinh tang mém (soft story); phai kiém tra Iéch tang cuc bo tai
tang nay (xem Chuong 6). Khu vuc quay 18 tan va kiém soat an ninh dit ngay tai cong vao.
Phan con lai téng 1 bd tri khu vuc ngan hang, ctra hang ti¢n loi va khu sanh cho thang may.
Tang 2 — 4: Danh cho cac don vi thuong mai thué nguyén san. Mdi tang c6 dién tich thong
thiy khoang 800 m?, dugc phan chia thanh cidc modul thwong mai nho tir 50 — 200 m? tuy
nhu cau ngudi thué. Tang 4 bd tri nha hang va trung tdm hoi nghi sirc chira 200 nguoi.

E.4.3 Khdi thap / Tang dién hinh (Tang 5 — 19)

Tang 5 — 19 13 cac tang vin phong dién hinh. Mdi tang c6 dién tich san (gross) 1000 m?
(chiéu dai 40 mx chiéu rong 25 m). Dién tich s dung thuc té (net) sau khi trir 161 thang may,
k¥ thuét va hanh lang 1a khodng 800 m?.

Mit bang ting dién hinh theo dang Open Plan — dé tréng khong xdy vach ngin cimg, cho
phép ngudi thué ty thiét ké noi that theo nhu cau str dung. Lai két cdu va ki thuat (core) bd
tri & trung tAm mdt bang, gdbm: 04 thang may chd khach, 01 thang may tai hang, 02 budng
thang thoat hiém cé 4p, hop ky thuat dién—nudc, va vé sinh nam/ni.

E.4.4 Tang ky thuat mai (Tang 20)

Tang 20 13 tang k¥ thuat mai, b tri: tum thang va budng may thang méay (headroom); 02 bon
nude inox 10 m* mdi bon; dan néng hé thdng diéu hoa trung tam VRV; quat hat khoi tang ap
mai; va thiét bi thu sét chi dong. T ting k¥ thuat mai c6 thé tiép c4n mai bang BTCT (khu
vuc vuon cay xanh nhd, khong don khach).

E.5 Mat dung

Phan tich tinh thAm m¥, phong cach kién triic, mau sac, va vt liéu 6p lat mat dimg chinh.

Cong trinh st dung ngdn ngit kién truc hién dai tdi gian (Contemporary Minimalism). Mt
dung chinh (huéng Béc) ndi bat boi hé thong Curtain Wall kinh Low-E phan quang hai 16p,
phan chiéu bau trdi va canh quan xung quanh, tao hiéu tmg “tdoa nha vo hinh”dic trung. Khoi
dé duoc op da Granite xam nhat polished, tao su ddi 14p nhe nhang véi khéi thap kinh phia
trén. Tong thé mau sic chu dao 1a tring bac — xdm bac — xanh kinh, truyén tai thong diép
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chuyén nghiép, tin cay.

E.6 He¢ thong giao thong

E.6.1 Giao thong dirng

Néu sb luong, loai, tai trong va tde do cua thang may; $6 luong va vi tri thang bd thoat hiém.

Thang may: Cong trinh bé tri 04 thang may ché khach tdc do 2,5 m/s, tai trong 1000 kg
(13 nguoi)/cabing Va 01 thang may tai hang toc d6 1,0 m/s, tai trong 1 600 kg. Tét ca thang
may dugc cung cap dién du phong tir mdy phat 500 kVA.

Thang bd thoat hiém: BS tri 02 buong thang dat tai goc Dong—Bac va Tay—Nam cua 10i,
mdi budng rong 1,4 m, chiéu nghi 1,4 m x 2,5 m. Ca hai budng thang déu duoc tao dp duong
(overpressure) dé ngan khoi xdm nhap theo QCVN 06:2022.

E.6.2 Giao thong ngang

Néu chiéu rong hanh lang, cach t6 chirc luu thong ndi bo tang dién hinh.

Hanh lang ndi bd xung quanh 161 k¥ thudt rong 2,4 m, ddm bdo luu thong thuan tién va dap
ung yéu cau thoat hlem t6i thiéu 1,8 m theo quy chuan. Cac khu vuc vin phong m¢& khong
c6 hanh lang ndi bd ¢6 dinh; nguoi thué tu bd tri 18 di theo thiét ké ndi that.

E.7 Giai phap ky thuat

Néu tom tat cac hé thong M&E. Khong can di sdu tinh toan, chi can néu giai phap va thiét b
tidu bicu.

« Hé théng dién: Ngudn dién chinh Iy tir ludi dién qudc gia qua tram bién ap 1 000 kVA
dat tai tang B1. May phat dién du phong 500 kVA dam bao cap dién lién tuc cho thang
may, hé théng PCCC, chiéu sdng su cO va cac thiét bi quan trong khi mat dién ludi.

« Hé thong cAp — thoat nwée: Nude sinh hoat duge bom tir bé ngam (ting B1, 300 m?)
1én bon mai (20m?) rdi cp xudng cac ting theo phuong thirc trong luc. Nudc thai
sinh hoat va nudc mua thu gom riéng biét, thoat theo hé thong gen ki thuat trong 13i
vé hé thong thoat nudc do thi.

« Hé thong thong gi6 va diéu hoa: Hé thong diéu hoa trung tam kiéu VRV (Variable
Refrigerant Volume) v&i dan ndng tap trung tai tang k¥ thuat mai, cung cap cho toan
bo tang van phong va khu thuong mai. Hé thong quat tang 4p budng thang va hut khoi
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hanh lang hoat dong tu dong khi c6 tin hi¢u bao chay.

« Hé thong PCCC: B6 tri dau bao khoi dia chi (Addressable Smoke Detector) va dau
bao nhiét cho toan b céac tang. H¢ thong chita chay gom: hong nude vach tuong trén
mdi ting va hé théng Sprinkler tyr dong kich hoat khi nhiét do dat 68,0 °C.

« Hé théng chdng sét: Kim thu sét cha dong phat tia tién dao (ESE — Early Streamer
Emission) dat tai dinh tum thang, ban kinh bao vé 80 m. Day dan xuéng thoat sét di
theo ranh chuyén dung trong tuong, két ndi v6i hé thong coc tiép dia dong dit xung
quanh mong.

« H¢ théng thu gom ric: Mbi tang c6 phong chira rac tam 4 m? lién thong v6i 6ng thu
rac chuyén dung (0ng thép D300mm). Rac tir cac tang do xuong phong tap ket rac tang
B1 (dién tich 25 m?, c6 xe day container chuyén dung dé xe rac do thi thu gom hang
ngay).

Bai tap bién thé: Thwc hanh van dung

Sau khi doc xong vi du mau & Phu luc nay, sinh vién tu hoan thi¢én phan Kién triic cho cong
trinh cua minh bang cach:

1. Poc ky bd hd so kién tric do GVHD cung cép (ban v€ mat béng, mat ding, mat cét).

2. Dung bay muc (E.1 dén E.7) 1am sudn bai, thay toan bé sé liéu va thong tin bang sb
liéu cong trinh thuc t€ cua ban.

3. Viét thanh doan vin hoan chinh — khéng dwoe gach diu dong trong thuyét minh
nop.

4. Dai chiéu lai voi ban vE Kién truc dé dam bao khong mau thuan so li€u.
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Tai liéu tham khao

A. Tiéu chuin Viét Nam

1.

TCVN 2737:2023 — Tdi trong va tac déng — Tiéu chuan thiét ké. Ha Noi: Bo Khoa hoc va
Cong nghe.

. TCVN 5574:2018 — Két cdu bé tong va bé téng cot thép — Tiéu chudn thiét ké. Ha Noi: Bo

Khoa hoc va Cong nghé.

. TCVN 9386-1:2025 — Thiét ké cong trinh chiu dong dat — Phan 1: Quy dinh chung, tic dong

déng dat va quy dinh doi véi két cau nha. (Thay thé TCVN 9386:2012.)

TCVN 9386-5:2025 — Thiét ké cong trinh chiu dong dat — Phan 5: Nén méng, két cdu chiu
lyc va ket cau dia ky thuat.

. TCVN 10304:2025 — Mong coc — Tiéu chudn thiét ké. (Thay thé TCVN 10304:2014.)

TCVN 9362:2012 — Tiéu chudn thiét ké nén nha va céng trinh.

. QCVN 06:2022/BXD — Quy chudn kj thudt quéc gia vé An toan chdy cho nhd va céng trinh.
. TCVN 10304:2014 — Médng coc — Tiéu chudn thiét ké (ban cii, tham khao d6i chiéu).

. TCVN 9386:2012 — Thiét ké céng trinh chiu déng dat (ban cil, tham khao dbi chiéu).

B. Sach, gi4o trinh va tai liéu hwéng din

10.

11.
12.

13.

14.

S6 tay hwéng dan do an tot nghiép (nganh Xay dung dan dung va cong nghiép). Truong Dai
hoc Xay dung Mién Tay, 2016. (Giit phuwong phap trinh bay; da cap nhdt so hiéu tiéu chuan.)

Quy trinh thiét ké két cdu cong trinh. Tai liéu luu hanh noi bo, 2025.

Nguyén Dinh Cong — Tinh todn tiét dién cot thép bé téng cot thép theo TCVN 5574:2018.
Nha xuat ban Xay dung.

V6 Ba Tam — Két cdu bé tong cot thép (Cdu kién co ban) va Két cdu nha cao tang. Nha xuat
ban Pai hoc Quodc gia TP.HCM.

J.E. Gordon — Structures: Or Why Things Don't Fall Down. Da Capo Press, 2003. ISBN
978-0-306-81283-5. (Sach tham khao tw duy két cau — dung cho ban trich giang riéng.)
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C. Tai liéu cua do an mau (Nha cao tang da nang)

15. HO6 so thuyét minh tinh toan két cAu Nha cao ting da nang (20 ting ndi, 02 ting him) — cac
chuong 2-6.

16. B ban vé& két cau cong trinh Nha cao ting da ning (KC-01 + KC-12).

17. Ngan hang cau hoi bao vé d6 an tot nghiép — phan Két cau.
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