TRUONG PAI HOC SU PHAM KY THUAT

THANH PHO HO CHI MINH

KHOA XAY DUNG
BO MON CO HQC PAT - NEN MONG

Cau 1: (2 diém)

Mén: Nén va Méng
Ma moén hoc: FOEN330318

Dé s6/Ma dé: 08 Dé thi c6 04 trang.

Thoi gian: 90 phut.
Pugc phép sir dung tai liu.

PE THI CUOI KY HQC KY 2 NAM HOC 2024-2025

Cho tru cat 16 khoan nhu trén Hinh v& 1. Thong s6 cac 16p dat nhu trong Bang 1. Cao d6
muc nudc ngdm ngang véi mat dat.
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a) Can thiét ké mot mong don noéng cho mot truong hoc thap tang co kich thude 1a
1.5 x 2 (m). Hay chon d6 sau chon méng, giai thich 1y do chon. (1.0d)
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Pép an: Pay mong nén duogc dit 1én 16p dat tot, d6 sau chon mong nén nam trong

khoang tir 1 dén 3m. Lop 1 1a dét cat san lap chidu day mong, 16p 2 13 bun sét rat yéu

khong nén dat mong. Lop 3 13 sét 13n san soi trang thai déo mém twong dbi tot, co thé
dit mong trong 16p nay. Do sdu chon moéng nén nam trong khoang do sau 1,7m dén

2m trong 16p dét 2.

b) Vi céac kich thudc mong néu trén, xac dinh gia trj luc ding tAm tiéu chuan N 16n
nhat ma mong chiu dugc trong diéu kién dit nén 6n dinh (thdéa man diéu kién On
dinh dat nén). Khi tinh ap luc tinh todn R theo TCVN 9362:2012 cho phép lay cac
hé sé m; = m, =k = 1. (1.0d)

Dép an: V61 Dr=h= 2m, 1 x b= 1,5 x 2 m, 4p lyc tinh todn cta dat nén 1a:

R

R -(Axbx}rﬂ—Bxf?xyﬁ—Dxc‘ﬂ—}fﬂxhﬂ]

Véi goc ¢ = 10°, tra bang c6 A = 0.18, B=1.73, D=4.17,
ym=72=19-10=9kN/m®; yp=(10x 0.5 +9x1 + 8,7x 0.5) /2 =9,2 kN/m?
ci=c>=19 kKN/m% b=1,5m, h =2m. Thay s6 vao ta c6: R= 113 kN/m>
Qié tri lwc Ny 16n nhit ma mong co thé chiu duoc ma van dam bao su 6n dinh cua dat
nen:
Nomax = (R- v xDg) x I xb =(113 -20x2)x 1,5 x 2 =219 kN;

Cau 2: (3 diém)

Dia chat nhu & Céu 1, cho cic cot ciia mot toa nha véi khoang cach nhu hinh v& 2. Cac
cot chiu tai trong dang tam, luc tac dung 1én mdi cot déu 1a Nt = 550 kN (vi tri dat luc
tai cO cot).

a) Trong truong hop nay c6 dung méng don nong c6 hop ly khong, tai sao? (0.5d)

Pép an: Pia chat nhu cau 1, chon chiéu sdu mong don nong 12 2m. Néu Nyt = 550 kN
thi dién tich méng ndng can 16n hon :

F > No* /((R- yp xDg) = (550 /1,1) / (113 — 20 x2) = 6,0 m?; Néu lam moéng vudng,
mong can c6 kich thudc tbi thiéu 2,5 x 2,5m. Xét khoang cach gitta cac cot thi mong
don v&i kich thude nhu trén van c6 thé chdp nhan duge. Tuy nhién do méng kich thudce
tuong d6i 10n ¢6 thé can nhic dung mong bang.
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Hinh 2

b) Néu dung mot méng bang cho 4 cot (vi du thude truc B), hdy xac dinh chiéu dai va
vi tri mong sao cho moéng bang chiu tai dung tam. (1.0d)
Pép an: Trude hét can xac dinh diém dat hop luc. Goi hop luc 1a G va diém dat
hop luc 13 xg, theo nguyén 1y can bang moé men ta co:
G=N;+N;+N3+Ns=4x550=2200 kN;
N1XX1 +N2XX2 +N3XX3+N4XX4:NGXXG
Vo1 x1=0; X, =5m; x3=9,5m; x4 = 13,5m; Tur d6 xg = 7m
Pé diém G nam gitta moéng, can kéo dai mong ra bén phai diém (B,4) mot doan :
7 x 2 — 13.5 =0.5m. Tuy nhién theo yéu cau cdu tao, ta c6 thé kéo dai thém mong
ra ca bén trai va bén phai 0.5m nita. Nhu vay chiéu dai méng bang cubi cung sé& 1a:
13,5+0,5+2x0,5=15m.

¢) Chon chiéu sdu cho méng bing, v4i hai phuong an bé rong mong bang 13 1.5 m va
2.5 m, phuong an nao t6t hon néu vira xét vé tinh ki thuat 1an tinh kinh té? (1.5d)
Pép an: Dia chat nhu cau 1, chon chiéu sdu méng bang 13 1,5m. Néu mong bing
6 bé rong 1a 2m, ta c6 ap luc tinh toan dat nén R = 113 kN/m?. Vi chiéu dai mong
bang la 15m nhu cau b, ta c6 ap lyc dudi moéng bang la:
pw = G/ (Lxb) + 4 xDs=2200/1,1 / (15 x 1,5) + 20 x 2 = 128 kKN/m? > R;
Nhu vdy mong bang c6 bé rong 1,5 m khong théa mén yéu cau on dinh;
Tuong ty véi méng bang cd bé rong 2m ta cd
pw = G/ (Lxb) + 5 xD¢=2200/ 1,1 / (15x2) +20 x 2 = 106 kKN/m* <R;
Nhu vdy mong bing c6 bé rong 2 m théa mén yéu cau 6n dinh; Vay trong hai
phuong &n ta chon phuong an 2.

Cau 3: (5.0 diém)
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Cho tru cat 16 khoan nhu trén Hinh v& 3, thong s6 cac 16p dat nhu trong Bang 2. Cén thiét

ké mong cho mot cong trinh truong hoc véi cac luc tac dung tai c6 ¢t bao gom N

2000 kN, Qo" =100 kN, My" = 150 kN.m; ’
Béng 2. S6 1iéu céc 16p dat

tt —

TT Chiéu Dung trong tu | PO sétIs | Luc dinh c | Goc ma Nipt
day (m) | nhién (kKN/m?®) (kN/m?) | sattrong | (trung
o () | binh)
1 13.6 15 1.17 4.8 2 2
2 8.2 18.4 0.4 36 10 10
3 6.4 19.9 0.26 5.3 23 25
4 15.6 18.1 0.35 31 10 13
5 5 20.4 0.18 4.4 24 35

a) Thiét ké dé xuat mot phuong an ding méng don noéng va mot phuong an ding moéng

coc, phuong an nao hop ly hon, tai sao? (0.5d)

Dép an: Theo bdo cdo dia chét 16p dat bé mat 1a bun sét c6 do day 16n, trong khi lyc

tac dung la 16n. Do vay mong don nong khong kha thi. Phuong an mong coc voi miii

coc cam vao 16p dat t6t 1a hop 1y hon.

b) Véi phuong an mong coc, hay thir lua chon phuong an do sau day dai, do sau miii
coc, cho biét tiét dién coc vudng bé tong cot thép 30x30 cm. Hay giai thich cho su
lIrra chon d6. (1.04)

Pép an: Can cdm coc vao 10p dat tét tuy nhién can dam bao d6 manh khong qua 1on.

Véi coc bé tong tiét dién 30x30cm c6 thé cidm vao 16p dat 3 co Ngpr =25, t6i d6 sau

24m.

Day dai dat vao lop dét 1, 6 sau can 16n hon gia tri sau:

h> D.?tﬂ(ﬁﬂ-ﬂj 2Qy
) 2)\ vB

Véi =2° y=v"; = 15— 10 = 5 kN/m?, gia thiét B = 1,5 m. Thay s6 ta c6 h > 3,5m.
Chon h=3,5m.
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Hinh 3

c) Tinh suc chiu tai to1 han ctia coc theo cong thirc Nhat Ban (TCVN 10340-2014),
cac gia tri Ngpr dua vao tinh toan 1ay ¢ Bang 2. Cho céc gid tri o, =fr =1. (1.5d)
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Pép an: Cong thirc tinh strc chiu tai gidi han cta Vién kién trac Nhat Ban:
R‘c:u = ‘ﬂ‘h + U‘E (fc:iln:.:i T fs-tls.i}

Vi kich thudce coc da chon nhu cau b. Ta ap dung cac cong thic :

Trong d6 f = ﬂprCu.j , o, =fr. =1 khi than coc nam trong dét dinh

10N,

va T = % khi thadm coc ndm trong dét roi.

3.l

Strc khang mii1 coc qp = 300 Ny v6i N, = 25 (16p dat 3)

Ma sat coc tinh nhu trong bang:

Lép | Tén dat | Chidudayli | N; | cu(kN/m?) | fi (kN/m?) | f.1
dat (m) (kN/m)
1 | Bunsét 11,3 2 4,8 4,8 54,24
2 | Sét 8,2 10 36 36 295
3 | Acat 1 25 83 83
Tong cong 432

Twr do ta co: Re,=300x25x0,09+4x0,3x432=1193 kN

d) Gia su suc chiu tai tinh ¢ cau ¢ chinh 1a R¢ ymin, cOng trinh cap 2, hay xac dinh so
luong coc can thiét sau do bo tri coc trong dai. Hay ki€m tra strc chiu tai cta cac
coc va nhoém coc. (2.0d)

Stre chiu tai thiét ké cua coc:
Pic=v0/( ¥n. Yx)- Rew min = 1,2/(1,2 x1,75) x 1193 = 681 kN;

Trong d6 yo = 1,15 khi trong moéng ¢6 nhiéu coc, y, = 1,15 voi cong trinh cip 2, va v,
= 1,75 v61 mong co tur 1 dén 5 coc;

So lugng coc can thiét:
N> (1,1 +1,5) No"/ Py =2,7 4,4 coc

Chon sb lugng coc 1a 6, bd tri theo hinh chit nhat, khoang cach gifra cac coc 1a 0,9m.
bai coc vuong c6 kich thuéc Lx B=2,4x 1,5 m.
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Luc tac dung 1én céac coc tinh theo cong thirc:
N N My, Myx,
= —+ +

J

: 2 yi XX

i=1
Trong d6 N" = Ny" + y. Dr.L.B=2000 +22 x 3,5 x 2,4 x 1,5=2280 kN;
M =Mp"+ Q" x Df= 150 + 100 x 3,5 =500 kN.m
Pmax = Ps=Ps=2280/6 + 500 x 0,9 / 3,24 = 520 kN
Trong lugng coc W= 1,1 x 25 x 20,5 x 0,3 x 0,3 = 50kN;
Ta O Prmax + We =520 + 50 = 570 kN < Py = 618 kN, coc théa man diéu kién chiu

luc;
Hé¢ s6 nhém coc tinh theo cong thirc :
de ((m=1)n+(n—-1)m

n=1-arctg—
1. 90mn

Trong d6 d.= 0,3m, khoang céach céac coc . = 0,9 m, m =2, m =3. Thay s6 vao ta co
n=0,76

N'=2280kN <nxnxPyx=0,76 x 6 x 681 = 3105 kN, nhom coc du kha nang chiu
luc.
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Ghi chii: Cdn bg coi thi khéng dwoc gidi thich dé thi.

Chuan dau ra ciia hoc phan (vé kién thirc) Noi dung kiém tra
CLO1: Nhan biét va trinh bay dugc cac klen thirc chuyén mon Ve
nén va moéng bao gom cac yéu cau ciia nén mong, cac loai nén Cau 1, Cau 2, Cau 3

mong, céc tiéu chudn tinh toan, thiét ké co lién quan.

CLO2: C6 kha nang phan tich va xac dinh dugc diéu kién dia chat,

dic diém cong trinh dé dua ra phuong an moéng thich hop. Cau 1, Cau 2, Cau 3

CLO3: C6 kha ning thiét ké phuong 4n mong theo cac loai nén

moéng khac nhau Cau 1, Cau 2, Cau 3

CLO4: Phan tich va tinh toan phuong an méng phu hop véi quy

dinh, tiéu chudn hién hanh Cau 1, Cau 2, Cau 3

Ngay 16 thang 05 nam 2025
Thong qua B moén
(ky va ghi ro ho tén)
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