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Nghién cuu mét s6 yéu té6 anh huéng dén
ung xu dam cao nhiéu nhip bang ABAQUS

Study on several factors affecting the behavior of multi-span deep beams using ABAQLS
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TGM TAT

Dam cao nhigu nhip 1a he két céu duge st dung pha bign trong ket
céu cang trinh, ing xir cia ddm cao co nhiéu khac biét so vai dam
thang thuang. Bai bao trinh bay nghién ciu vé mat sd yéu td anh
hiréng dén ng xir ddm cao nhiéu nhip bé tang cdt thép nhu ty sd
nhip chiu cét va chiéu cao ddm, cép do bén chiu nén coa bé tang,
ham lrgng cét thép doc va cdt dai trong dam. Tac gia phan tich céc
md hinh nghién citu bing cach &p dung phdn mém ma phing
ABARUS. Da tin cay ciia ket qua phan tich tinh toan duge kiém chimg
béng céch so sanh vai két qua thi nghiem. K&t qué nghién ciru cho
th&y réng sau khi xay ra hién tugng not thi img xir cia dam cao
nhiéu nhip trong ddi phic tap va mat s6 khuygn nghi duge dua ra
ddi vari sy anh hwréng cia céc tham sd khao sat.

Tir khda: Dam cao nhigu nhip bé tong cdt thép; cac tham sd anh
huréng; (ng xir d4m cao; ty sd nhip chiu cat/chiéu cao dém; phén

mém ma phang ABAQLS.

ABSTRACT

Continuous deep beams are a commonly used structural system in
construction. The behavior of deep beams differs significantly from that
of conventional beams. This paper presents a study on several factors
affecting the behavior of continuous reinforced concrete deep beams,
such as the span length-to-depth ratio, concrete compressive strength,
and the amount of longitudinal and transverse reinforcement. The author
analyzes research models using the ABAQUS simulation software. The
reliability of the analytical results is verified by comparing them with
experimental results. The study findings indicate that after cracking
occurs, the behavior of continuous deep beams becomes relatively
complex, and several recommendations are provided regarding the
influence of the investigated parameters.

Key words: Continuous reinforced concrete deep beams,
influencing parameters, deep beam behavior, span-to-depth ratio,
ABALUS simulation software.
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1. MG PAU

Dam cao nhiéu nhip (Continuous deep beam) la loai két cau chiu
luc quan trong trong cac cong trinh dan dung va céng nghiép, c6
thé& st dung lam cac bé phan phan bé tai trong nhu dam chuyén,
dai coc, bé chua va tudng méng...Dam cao bé tong cét thép la mot
ch(i dé dugc quan tdm dang ké trong thuc hanh ky thuat két cau[1].
Dam cao thuong dugc st dung trong nhiing két cau yéu cau kha
nang chiu luc 1én va gidi han bién dang nho. Dam cao nhiéu nhip c6
Ung xU phuc tap hon so v6i dam théng thudng do céc viing cé luc
cdt I6n va mé-men 16n thudng trung nhau va su pha hoai thusng
xay ra & cac vung nay. Sau khi xuat hién vét nit, ing x clia dam cao
cang trd nén khé du béo do dong thai chiu anh huéng tir mé-men
udn, luc cat va bién dang cta bé téong [2].

DPé hiéu ré vé ting xUr clia dam cao, théng thudng ngudi ta su
dung nghién ctiu thuc nghiém va nghién ctiiu mé phéng sé bang
cac phan mém phan tich phan ti hiru han két hop véi cdc mé hinh
ly thuyét. Cac nghién ctu vé dam cao da dugc nhiéu nha khoa hoc
quan tam nhung hién dang chi yéu tap trung vao nghién ciru thuc
nghiém thuc hién d6i véi dam cao don nhip [1-2], c6 mét s6 nghién
ctru thuc hién dgi véi dam cao nhiéu nhip [6-9]1[11-13]. Tuy nhién,
dé danh gié su &nh hudng cla cac tham sé nhu ti 1é c6t thép doc va
c6t thép dai trong dam, cap d6 bén chiu nén ctia bé tong, ti s6 nhip
cét va chiéu cao dam a/h thi can cé thém nhiéu nghién cdu ky luéng
hon nla. Trong nghién clu nay tac giad s dung phan mém mo
phong s6 ABAQUS dé kiém chiing su chinh xac cia mé hinh nghién
cu bang cach so sanh két qua moé phdng sé véi két qua thu dugc
bang thuc nghiém. T d6, khao sat dugc anh hudng clia cac tham
s6 nghién ctu bang phan mém mé phdng sé.

Dam cao nhiéu nhip dugc dinh nghia theo mét sé tiéu chuan
nhu sau:

+ Tiéu chudn Canada (1984) quy dinh rang cac cau kién chju uén
phai dugc thiét ké nhu cac dam cao nhiéu nhip néu ty s6 gila nhip
thong thay |, trén chiéu cao dam h nhé hon: 2,5

+ Theo ACI-318-19 [3]: Ton tai hai dinh nghia vé dam cao: dam
cao nhiéu nhip la dam c6 ti s6 gilra chi€u cao dam vai chiéu dai nhip
thong thay nhé hon 2/5; Ti s6 gitta chiéu cao tinh toan ctia dam va
chiéu dai nhip théng thay phai I6n hon hoac bang 1/5 [2].

+Tiéu chudn IS 456-2000 [2] quy dinh ddm cao nhiéu nhip khi
dam théa man:

Leos
D

vdi L la nhip thong thay va D la chiéu cao dam
Trén Hinh 1 thé hién co ché chiu tai trong trong ddm cao nhiéu
nhip [2]
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Hinh 1. Co ché chiu tai trong dam cao nhiéu nhip

Vi cac bién dang cét khéng déng ké nira so véi bién dang uén
nén ly thuyét dam théng thudng khéng thé du doan su phan b6 tai
trong trong cac dam cao lién tuc. G day, su phan bé tai trong phai
dugc tinh toan bang ly thuyét dan héi téng quat. Trong cac dam cao
don, su phan b6 tai trong chi don gian la van dé can bang. Cac trang
thai bién dang khac nhau ton tai trong cac nhip cat. Dam cao mét
nhip va dam cao nhiéu nhip cé tng xt khac biét ré rét, va chua dugc
nghién ctru mét cach chuyén sau vé van dé nay. Hién nay phuong
phap thiét ké théng thudng déi véi dam cao nhiéu nhip dua trén
cac thir nghiém dam cao don mot nhip. Tuy nhién diéu nay khéng
phan anh dugc chinh xac tng xt ctia dam cao nhiéu nhip vi chung
chita cac vung D & rong dang ké va thé hién (ng x{ cta gian hoac
vom budm ré rét, nén phuang phap thanh chéng cung cap ca sé co
dd tin cay cao cho viéc phan tich va thiét ké déi véi dam cao nhiéu
nhip. Vi du vé phan tich va thiét ké dam cao nhiéu nhip st dung
phuong phap thanh ch6ng dugc trinh bay, thiét ké da dugc thuc
hién bang cach st dung cac khuyén nghi ctia ACI Code 318-02 [6].

TU co ché chiu tai nay, c6 thé xay dung mé hinh gian 4o bao gém
mang lugi cac thanh chéng va thanh giang giao nhau tai cac nat.
Dam cao nhiéu nhip cé thé dugc coi la bao gém mét gian mé men
am chinh va mot gian m6 men duong chinh nhu dugc trinh bay
trong Hinh 2a. C6 rat nhiéu mé hinh dua ra va van dé dat ra la c6 thé
phat trién nhiéu mé hinh thanh chéng - giang cho mét trudng hop
tai duy nhat trén mét két cau? Va mé hinh t6i uu dugc lya chon nhu
thé nao? Tra 16i cho cau hoi nay thi thay rang, mo hinh tét nhat la
mo hinh ma trong d6é tai trong tac dung sao cho gia tri néi luc va
bién dang 1a nhé nhat. Béng thdi, vi cac thanh giang dé bién dang
han céac thanh ch6ng, nén mét mé hinh ¢6 sé lugng thanh gidng it
nhat va ngén nhat c6 thé sé la mé hinh t6t nhat. Hinh 2b thé hién
mo hinh thanh chéng - gidng cho dam cao nhiéu nhip. [6]
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Hinh 2. (o ché chiu tai trong trong dam cao nhiéu nhip: a-SLrphat trién ctia mé hinh
thanh chdng - gidng; b -Ma hinh thanh chdng - gidng
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Nhu vay, trong phan tich thiét ké mé hinh thanh chéng-giang
dugc st dung nhiéu déi véi dam cao nhiéu nhip. Tuy nhién, chua cé
nhiéu nghién ctu thi nghiém dé kiém chiing déi véi cac trudng hop
khac nhau vi chi phi t8n kém. Véi su phat trién manh mé ctia cong
nghé théng tin va su ra d&i cda nhiéu phan mém mo phong sé vidu
nhu phan mém ABAQUS, viéc kiém chiing déi véi cac trudng hop
khac nhau clia dam cao nhiéu nhip hoan toan cé thé dugc thuc hién
mot cach dé dang. Trong nghién ctiu nay, tac gia nghién ctu ing xu
cla dam cao lién tuc trong mét s6 trudng hgp va khao sat su anh
hudng ctia mot s6 tham sé dén Ung xt clia dam cao lién tuc. Dya
vao thi nghiém clia tac gia MELVIN ASIN trong tai liéu [2] tac gia s
dung phan mém ABAQUS mé phéng lai dam c6 ké dén tinh phi
tuyén clia bé téng va cot thép. Két qua mo phong tuong déi trung
khdp véi két qua thi nghiém. Sau d6 dung mé hinh visa kiém chiing
la dam hai nhip L=2800 kich thudc bxh=150x1000 di khao sat vdi
cac tham sé vé cudng do chiu nén clia bé téng, bo tri cot thép va ti
sO nhip cét va chiéu cao dam a/h.

2. NGHIEN CU'U UNG XU DAM CAO NHIEU NHIP BANG PHAN
MEM ABAQUS

2.1. M6 hinh kiém ching

DE xéac dinh mé hinh nghién ctiu tac gia st dung mé hinh trong thi
nghiém da dugc thuc hién. Sau dé dung phan mém mo phong s6
ABAQUS d€ mé phong, két qua thu dugc so sanh vai két qua thi nghiém
dé kiém chiing. Nam 1986 Rogowsky va MacGregor [2] da tién hanh tha
nghiém cac mau dam bé téng hai nhip cé kich thudc chiéu cao dam la
bxh=200x600mm, L=1000mm, cac mau co ti sé (a/d) =1,0/1,5 tuong
ung. M. Asin [2] da tién hanh lam lai thi nghiém trén cac dam c6 kich
thudc tuong tu gitt nguyén cac dac diém co ban (kich thudc va phuang
phap thi nghiém) vi hai ly do ditliéu ctia Rogowsky cé thé b6 sung cho
ditliéu clia cac thi nghiém doc lap thuc hién tuong tu va day la chuong
trinh tht nghiém dugc ghi chép tét nhat vé dam cao lién tuc. Cac dam
dugc thir nghiém la dam cao hai nhip, tai trong dat & gilta nhip. G6i va
tai trong dugc dat trén cdc mé tru bé tong nguyén khéi. Trén Hinh 3 thé
hién mé hinh dam thi nghiém.
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Hinh 3. Mo hinh dam thi nghiém dugc mé phong kiém chiing

Céactham sé vat liéu trong mau kiém chiing: Bé téng: E=32500 MPa;
cudng dé chiu nén la 30Mpa; C6t thép: méi quan hé ting suét-bién dang
clia cSt thép doc va ct thép dai dugc 13y theo biéu d6 quan hé ting suat
bién dang khi kéo thép ctia thuc nghiém. Hinh 413 biéu d6 quan hé tng
sudt bién dang sau khi kéo thép. Dua trén biéu dé nay xac dinh cac gia
tri khai bao trong phan mém ABAQUS. Trong ABAQUS[4], moédun dan
hoi ca ¢t thép 200000 MPa, hé s6 Poisson 0,3.
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Hinh 4. Biéu d6 dudng cong ting sudt - bién dang tir thi nghiém kéo thép
2.2.  Xay dung mé hinh trong ABAQUS
2.2.1 M6 hinh mé phdéng
St dung mo hinh nhu Hinh 5 1a dam hai nhip L=2800 kich thudc
bxh=150x1000 sau d6 thay d&i cac tham s& vé vat liéu, c6t thép va
ti s6 a/h. Chi tiét xem trong Bang 1.
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Hinh 5. Hé khung c6t thép trong dam mé phong kiém chiing

2.2.2 Cdc théng s6 vdt liéu duoc sir dung trong mé phéng khao sat

M&i quan hé ng suat-bién dang cla c6t thép doc va cot thép
dai trong cac mé hinh khao sat dugc lay theo dudng cong (ing suat
bién dang ly tudng héa nhu Hinh 6 (m6 hinh dan déo ly tudng) theo
TCVN 5574-2018 [5]. Badng 1 thé hién cac tham s6 vat liéu c6t thép
dugc khai bao trong phan mém ABAQUS. Budng cong Uing suat va
bién dang khi nén va kéo clia bé tdng dugc xac dinh theo tiéu chuén
Eurocode 2 [10]. Bang 2 thé hién cac tham sé vat liéu bé téng.
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Hinh 6. Quan hé ting sudt bién dang clia vt liéu cot thép
Bang 1: Cac tham s6 clia c6t thép trong ABAQUS

Loai thép Gidi han Bién dang M6 dun Hé s6
chay khong dan dan hoi poat
hoi xong
Thép 1 240 0
CB240-T 2 240 0.01 20000 0.3
3 240 0.20
Thép 1 400 0 20000 03
CB400-V 2 400 0.01
3 400 0.14
Bang 2: Cac thong sé CDP clia bé tong trong ABAQUS
Dilation - Viscosit
angle Eccentricity fbo / fco Kc paramet)ér
360 0.1 1.15 0.6667 0.0001
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Cac tham s6 vé cac tham s6 pha hoai, bién dang khéng dan héi,
(g suat va chuyén vi khi kéo va nén déi vdi bé téng B30,35,40,55,60
(12 cac loai bé téng sir dung dé khao sat trong dé tai) st dung phan
mém Matlab d€ 1ap ra chuong trinh tinh toan cac tham sé nay.

3. KET QUA KIEM CHUNG

Su phdt trién ctia mau nat

So sanh cac su phat trién ctia vét nit khi dung mé phéng s va
thuc nghiém cta M. Asin la kha giéng nhau. Trong cac Hinh 7-9 sau
day sé minh hoa ré su phat trién ctia mau nut
BM1.0/1/1 tir két qua thi nghiém va két qua moé phong sé.

-
Hinh 7. Cac vét nit udn dau tién
V&t nut udn dau tién xay ra & gitia nhip véi muc tai (t8ng) la 400-
600 kN (Hinh 7) va sau dé la trén phan géi bén trong (Hinh 8) do tac
déng clia bién dang cat. § giai doan nay, mot vét nat usn I6n, chay
gan dén cot tai (gitra nhip) hodc gia d& gitia, di kém vai mét sé vét
nut nhd 6 gan cét thép.

Hinh 8. Su phat trién cla cac vét nit udn

& giai doan tai sau, cac vét nut cit hinh thanh (Hinh 9): cac vét
nut cit nghiéng nay phat trién & muc tai 900-1200 kN bt dau va
diing & mét khodng cach nao do tir cot tai va géi dé gilra. Cac vét
nut nghiéng thudng khong théng va lién tuc, ma phan nhanh doc
theo chiéu dai clia n6. Muic tai ma tai d6 vét nit cat xay ra tuong iing
véi 65-70% tai trong pha hay

Hinh 9. Cac vét n(t cat xuat hién sau d6 dam bi phd hoai

Nhén xét: Sau khi so sanh thay rang cac dang vét nut theo
mé phong sé va thir nghiém la giéng nhau dén 95%. Trong thuc
nghiém nhiéu vét nut cat va udn dugc tao ra va lan rong hon khi
tai tang lén, va mot vét nat cat xién chinh & nhip bén phai cta
dam dét ngdt xay ra tai tai trong pha huay lién két cac dau cua
tam tai va tdm d& bén trong. Piéu nay phu hop vaéi dai vét nut
chéo trong mau mé phdéng gay pha hoai dam. Két qua ciing cho
thdy tai trong trong hai nhip dugc truyén dén cac gia d& thong
qua cac dudng chéo clia thanh chéng nén. Phan bé Ung suat,
dugc thé hién trong hinh minh hoa chi ra réng tng suat trong
cac thanh chéng bén trong cao hon so véi cac thanh chong bén
ngoai. Do do, nhip cdt bén trong bi hong trudc, phu hgp vaéi su
c6 hong dugc quan sat trong thuc nghiém.

3.1. Khdo sdt mét s6 thong s6 anh hudng dén tng xa cia ddm cao
lién tuc

Ta thay rang két qua tir mé phong sé tuong déi khép vai két qua
thi nghiém nén hoan toan c6 thé tin cdy va dung dé du doan (ing
x0 cGla dam cao nhiéu nhip. Vi vay nghién ctru ding mé hinh kiém
chiing nhu phan trén (muc 2) tién hanh mé phdng 16 mau trong dé
khéng thay déi cac théng s6 vé nhip dam, bé réng dam, chiéu cao
dam va tién hanh thay d&i ba théng s6 a) cap dd bén chiu nén cla
bé téng tir B30 dén B60 b) bé tri cot thép trong dam c) Ti s6 nhip
chiu cét a/h dé€ khao sat dnh hudng dén (ing x{r cia ddm cao nhiéu
nhip. Bang 3 thé hién cac théng s6 ca 16 dam khao sat.
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Bang 3: Théng s6 cac mau dam mé phéng khao sat

S6TT | Tén mo hinh B a/h L (mm) Bxh (mm) As’ As Cot dai dung C6t dai ngang
1 BC-B30 30 1.15 2300 150x1000 2d20 4d12 déa75 Khéng
2 BC-B35 35 1.15 2300 150x1000 2d20 4d12 déa75 Khéng
3 BC-B40 40 1.15 2300 150x1000 2d20 4d12 d6a75 Khéng
4 BC-B55 55 1.15 2300 150x1000 2d20 4d12 d6a75 Khéng
5 BC-B60 60 1.15 2300 150x1000 2d20 4d12 d6a75 Khéng
6 BC-al1 30 0.5 2300 150x1000 2d20 4d12 déa75 Khéng
7 BC-a12 30 0.5 2300 150x1000 2d20 4d12 déa75 6d6

8 BS-a21 30 1.5 2300 150x1000 2d20 4d12 déa75 Khéng
9 BS-a22 30 1.5 2300 150x1000 2d20 4d12 d6a75 6d6

10 BC-a31 30 1.1 2300 150x1000 2d20 4d12 d6a75 Khéng
11 BC-a32 30 1.1 2300 150x1000 2d20 4d12 d6a75 6d6

12 BC-LSa75 30 1.15 2300 150x1000 2d20 4d12 déa75 Khéng
13 BC-LS2a75 30 1.15 2300 150x1000 2d20 4d12 déa75 6d6

14 BC-LS25B 30 1.15 2300 150x1000 2d20 4d25 déa75 6d6
15 BC-LS20T 30 1.15 2300 150x1000 4d20 4d12 d6a75 12d6
16 BC-LS20V 30 1.15 2300 150x1000 2d20 4d12 d6al150 6d6

a) Khdo sdt anh huéng cdp dé bén chiu nén bé tong

G phén nay tién hanh mo phéng ndm mau BC-B30, BC-B35, BC-B40,
BC-B55, BC-B60 c6 kich thudc nhu nhau, bé tri cét doc va cét dai giéng
nhau va dugc thay déi cudng do chiu nén clia bé tong trong khoang tur
30 dén 60Mpa. Mau mé phéng la dam cao 2 nhip, tat ca cac mau cé

la 1,15 vdi tai trong dugc dat & gitta dam théng qua mét mé bé téng
duoc duc lién vao dam. Cac mau mé phong dugc gia tai cho dén khi bi
phé hoai dé du doan su pha hoai xdy do (ing suét kéo chinh (c6t thép
doc bj chay) hay do luc nén chinh (su c6 ctia thanh chdng nén). Bang 4
thé hién cac thong s6 ctia 5 dam khao sat.

chiéu cao dam 1000mm, méi nhip bang 2,4m, vdi ty [é d6 sau nhip cét

Bang 4: Théng s6 cac mau dam méd phéng khao sat
SOTT | Tén mo hinh | Cap d6 bén chiu nén bé téng B | a/h L(mm) | bxh (mm) | As’ As Cét dai ding | Cétdaingang
1 BC-B30 B30 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khéng
2 BC-B35 B35 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khéng
3 BC-B40 B40 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khong
4 BC-B55 B55 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khong
5 BC-B60 B60 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khong

chiu lyc tang 1én ré rét tuong Ung khi tang cudng do chiu nén cta
bé tong. Cac mau nay cé dudng cong tuong dong nhau.

C6 su khac biét ro rét vai hai mau BC-B55, BC-B60 cé cudng do
chiu nén ctia bé téng nam trong khoang ttr 55 dén 60 MPa c6 cung
mot dang dudng cong. Quan sat cac mau nay khi tang cudng do
chiu nén va kéo clia bé tong, su hinh thanh thanh chéng nén trong
dam sé& chuyén sang thanh chéng nén dang hinh chai mét cach ré
rét tac dong dén kha nang chiu luc ctia dam.

b) Nghién ciru anh hudng ciia tham sé ti 1é cét thép

Tiép theo, d€ nghién ctru anh hudng clia tham s6 ti 1& c6t thép
dung mau BC-B30 & muc 3.1 tiép tuc tién hanh moé phong cac mau
VGi cac cach b6 tri c6t thép khac nhau. Cac m6 hinh nghién ctiiu gom
5 mau nhu sau: mau BC-LSa75 khéng bo tri c6t dai theo phuong
ngang trong trudng hgp nay. Mau BC-LS2a150, BC-LS25B ¢6 bo tri
c6t dai ngang gém 6 thanh d6 nhung dugc thay déi ham lugng c6t
thép doc. Ngoai ra d€ phan tich anh hudng clia c6t thép ngang mau
BC-LS20T c6t thép dai theo phuong ngang véi ham lugng thay déi
trong d6 12 thanh 6 dugc phan bé déu trén chiéu cao cliadam. Bang
6 thé hién cac thong s6 ctia 5 dam khao sat:

Hinh 10. Quan hé Iyc va chuyén vi cdc mau khi thay d6i cudng do chiu nén bé tong
Nhan xét:

Két qua thé hién trén Hinh 10 ta thdy chuyén vi cila dam tang
khi cap dé bén bé téng tang. Diéu nay chiing té cudng dé chiu nén
va kéo cla bé tong tang dan dén bé téng trd nén gion hon véi kha
nang chiu tai va do cing tang & cac muc khac nhau.

Cac mau BC-B30, BC-B35, BC-B40 tang cudng d6 chiu nén cua
bé tong khi cdc mau c6 cling ty s6 a/h > 1.0 ¢6 cudng dod chiu nén
cla bé téng nam trong khoang tir 30 dén 40 Mpa cho thay kha nang

Bang 5: Théng s6 cac mau dam mé phéng khao sat

S6TT | Tén mé hinh Cap dé bén chjunénbétongB | a’/h | L(mm) | bxh (mm) | As’ As Cé6t dai ding | C6t dai ngang
1 BC-LSa75 B30 1.15 | 2300 150x1000 | 2d20 | 4d12 d6a75 Khéng

2 BC-LS2a75 B30 1.15 | 2300 150x1000 | 2d20 | 4d12 d6a75 12d6

3 BC-LS25B B30 1.15 | 2300 150x1000 | 2d20 | 4d25 d6a75 Khéng

4 BC-LS20T B30 1.15 | 2300 150x1000 | 4d20 | 4d12 d6a75 6d6

5 BC-LS20V B30 1.15 | 2300 150x1000 | 2d20 | 4d12 d6a150 3d6
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Hinh 11. Quan hé lyc va chuyén vi céc mau khao sat anh hudng tham s6 ti Ié c6t thép

Nhan xét:

-Kha nang chiu tai cia cac mau BC-LS2a150, BC-LS25B, LS20T
déu tang lén so véi mau BC-LSa75 khdng bo tri cot dai theo phuong
ngang (dnh huéng nay trg nén rd rét hon doi véi cac dam co khoang
cach daitanglén). Su giatang kha ndng chiu lucré rang do tac dung
cla c6t thép dai diing va dai ngang vi cdc mau thir co cudng dé nén
cla bé tédng la nhu nhau. C6 thé sir dung loai gia ¢6 nay bang céach
dat cac thanh c6 dudng kinh nho, pht hgp véi cét dai ding.

¢) Nghién ciru adnh huéng cia tham sé ti lé a/h

Bang 8 thé hién céac thong s6 clia 5 dam khao sat, mau BC-al1
va BC-a21 c6 ti s6 a/h=0.5 sy khac nhau cla hai mau la mau BC-al1
khong c6 dai ngang va sang mau BC-a21 c6 thém dai ngang. Hai
méau BC-a21 va BC-a22 ¢o ti s6 a/h=1.1, mau BC-a21 khéng c6 c6t
thép ngang va mau BA-a22 c6 thém c6t dai ngang. Hai mau BC-a31
va BC-a32 o ti s6 a/h=1.5, mau BC-a31 khong co c6t dai ngang va
mau BC-a32 cé thém cot dai ngang.

Bang 6: Théng sé cac mau dam mé phéng khao sat

S6TT | Tén méd hinh | Cap dd bén chjunénbéténgB | a/h L(mm) | bxh(mm) | As’ As Cot dai diing | Cot dai ngang
1 BC-a11 B30 0.5 2300 150x1000 | 2d20 | 4d12 | d6a75 Khéng

2 BC-a21 B30 0,5 2300 150x1000 | 2d20 | 4d12 | d6a75 6d6

3 BC-a12 B30 1.5 2300 150x1000 | 2d20 | 4d12 | d6a75 Khéng

4 BC-a22 B30 1.5 2300 150x1000 | 2d20 | 4d12 | d6a75 6d6

5 BC-a31 30 1.1 2300 150x1000 | 2d20 | 4d12 | d6a75 Khéng

6 BC-a32 30 1.1 2300 150x1000 | 2d20 | 4d12 | d6a75 6d6

Hinh 12. Quan hé luc va chuyén vi cic mau khdo sét anh huéng tham s6 ti 1& a/h

Nhdn xét:

- Cac mau dam BC-a11, BC-a21 vai ty s nhip chiu cat a/h bing
0,5 thé hién kha ning chiu tai thap hon so véi mau dam con lai co ty
s6 nhip chiu cat a/h bang 1,1va 1,5.

- C6t dai ngang c6 hiéu qua ro rét trong tat ca cac mau BC-a21,
BC-a22, BC-a32 c6 ti s nhip chiu cat khac nhau.

- C6t dai diing c6 hiéu qua hon d6i véi cdc mau BC-a22; BC-a32
€6 ti s6 nhip chiu cat a/h I6n hon 1,0.

4, KET LUAN

Ung x{ cia ddm cao lién tuc phuc tap va c6 su phan bé rat khac
nhau sau khi xay ra nit. Thiét ké cac dam cao lién tuc tét nhat nén duoc
thuc hién theo ly thuyét dan héi, dé€ gidm thiéu muic d6 phan bé lai luc
xay ra khi ndt. Cac tiéu chuan thiét ké hién tai chd yéu theo hai tiéu
chudn ACI-318-08 va ECP-203-2007 déu dugc Iay tir cac thir nghiém
dam cao mét nhip danh gia chua chinh xac dam cao lién tuc.

Cha yéu la pha hoai do cét. Pha hoai cét uén dong thai xay ra
trong mot s trudng hop.

Bé tdng cudng d6 cao anh hudng dén sy hinh thanh thanh
chéng nén mét cach ro rét.
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Ti s6 nhip chiu cat anh hudng t6i kha nang chiu tai ciia dam, dam
c6 ty s6 nhip chiu ct a/h nho it bién dang hon so véi dam cé ty sé
nhip chiu cat a/h cao han.

C6t dai ngang c6 hiéu qua ré rét va hiéu qua hon so véi cot dai
ding trén cac mau BC-a11, BC-a21 cé ty s6 a/h 1a 0,5. Tuy nhién, c6t
dai diing c6 hiéu qua hon d6i véi cac mau BC-a12; BC-a22; BC-a31;
BC-a32 ¢6 ti s6 nhip chiu cat a/h I6n hon 1,0.
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