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Phan tich (ing xt dam cao bang mé phong sé6 ABAQUS
Analysis the behavior of deep beam by ABAQUS

Tom tat

Dam cao bé téng c6t thép la loai cdu kién kha phé bién
trong cac cong trinh xdy dung tai Viét Nam, dac biét nhat
1a dam chuyén trong cac céng trinh nha cao tang. Ddi véi
cacdam cao, gia thiét tiét dién phang, iing suit khong con
phan bé tuyén tinh, cac cong thitc xay dung trén gia thiét
tiét dién phang khdng con phit hgp. Diéu nay dan dén viéc
tinh toan, thiét ké dam cao sé khac biét so véi dam thong
thuong. Viéc lam ré ing xit dam cao va su khac biét so voi
dam thudng la can thiét. Hién nay viéc phan tich dam cao
dugc tién hanh dua trén 2 truéng hop: (1) ty sé nhip/chiéu
cao dam L/h; (2) ty s6 nhip chiu cit/chiéu cao dam. Tuy
nhién cac gia tri nay con khac nhau giita cac tiéu chuan.

Bai bao tién hanh khao sat cac trudng hop ty sé nhip/chiéu
cao dam khac nhau, dong théi st dung 2 truong hop dat tai
tuong ting voi ty sé nhip chiu cit/chiéu cao dam thay di.
Két qua cho thay rang khai niém dam cao phén biét bang
ty s6 nhip/chiéu cao dam theo tiéu chudn chau Au va khai
niém phan biét bang ty s6 nhip chiu cat/chiéu cao dam theo
tiéu chudn ACI 318 Ia phu hop.

Tir khéa: Dam cao bé tong cdt thép, phan mém ABAQUS, phan tir hitu
han 3D, ty s6 nhip/chiéu cao dam

Abstract

Reinforced concrete deep beams are commonly used for buildings
inVietnam, especially for transfer beams in high-rise buildings.
Assuming flat section, stress is no longer distributed linearly,
formulas based on flat section assumption are no longer suitable
for deep beams. This leads to the calculation and design of deep
beams that are different from those of normal beams. It is necessary
to clarify the behavior of deep beams and their differences from
those of normal beams. Currently, the analysis of deep beams is
conducted based on two cases: (1) span/height ratio (L/h); (2) ratio
of shear span/beam-height. However, these values differ between
standards. The paper investigates the cases of different span/height
ratio of beams, and uses 2 load cases corresponding to the ratio of
shear span/beam height changes. The results show that the concept
of deep beams distinguished by span/height ratio according to
European standards and the concept by ratio of shear span/beam
height according to ACl 318 standard is appropriate.

Key words: RC deep beam, ABAQUS software, 3D finite element,
span/beam-height ratio
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1. M& dau

D&m cao bé téng cbt thép cé ddc diém ngén, sau va cé chidu day
nhd so v&i nhip hodc chiéu cao clia chiing. 'ng dung dién hinh cla
cac dam cao bao gébm dam chuyén, mii coc, bé chiva, ban gé&p khiic
va twong moéng thudng nhan nhidu tai trong nhé trong mat phang
ctia ching va truyén xudng maét sb lwong nhé cac gbi twa. Véi ty sé
gitka nhip chiu cét va chiéu cao nhd nay, trng x&* dam cao khac theo
nhiéu khia canh so vé&i (rng x& dadm thudng. Trong cAu tao cac dam
thanh manh, (rng xt ctia dam cao dwoc dic trwng bdi sy truyén tai
trong trwc tiép dang ké tir diém dat tai téi cac gbi twa va sw phan phéi
bién dang phi tuyén trén chiéu cao cua tiét dién ngang (ngay ca trong
giai doan dan hdi). Bién dang c&t khong thé dwoc bd qua so vai bién
dang udn hon nira dd cirng Ién clia loai két cAu nay lam cho chiing
nhay cam cao hon vé&i sw khac biét vé vi tri gbi twa [1].

Dam bé téng cbt thép thuwdng dwoc thiét k& dwa trén gia thiét
Bernoulli, & d6 cho phép suw phan bd bién dang tuyén tinh trén mat
cat ngang va bd qua cac bién dang do cét vi chiing rat nhd. Béi vi
d&m cao phai chiu toan bd luc do cac két cAu bén trén truyén xubng,
(rng x® két cAu ctia né cé thé anh hwdng dén sy &n dinh va an toan
clia cAu kién mot cach dang k&. Do d6 sw phan bd (rng suét trén mét
cat ngang clia dam cao 14 phi tuyén, cac nguyén ly dan hdi cho phan
tich dam thwerng khong thé dwoc &p dung.

Dinh nghia v& dam cao dugc quy dinh tly theo tirng tiéu chun
cla cac nwdce khac nhau cling nhw cac tac gia khac nhau:

- Tieu chuén ACI-318-19 [2] quy dinh “ddm cao 1& moét cAu kién
ma tai trong trén mot mat va gbi twa trén mat phang dbi dién giéng
nhw mét thanh chéng twong tw mét phan ti chiu nén cé thé phat trién
gitra tai trong va gbi phai thda man (a), (b):

(a) Nhip théng thay khéng vwot qua 4 14n téng chiéu cao clia cau
kién h

(b) Tai trong tap trung tén tai & khoang cach khéng qua 2h tinh
tr mat gbi twa

- Tiéu chuén Eurocode 2 -2004 [3] quy dinh “dam cao la mét cau
kién ma nhip khéng nhé hon ba I&n chiéu cao tiét dién tdng”

- Tiéu chuan IS 456-2000 [4] quy dinh dAm cao 14 d&m théa mén:

(1) DAm don gian cé %s 2; (2) Dam lién tuc co %g 2,5

véi L 1a nhip théng thdy va D 13 chiéu cao ddm

T& nhitng ndm 1983 cho dén 2020, nhiéu mau dam cao mot
nhip va nhiéu nhip lién tuc da dwoc tién hanh béi D.M. Rogowsky
va cdng sv [5], Ashour [6], Sultan [1], Beshara va cac céng sv [7],...
Cac tham sb dwoc khado sat thong qua cac mau thi nghiém cé thé
ké dén nhu: (1) ty s6hhip chiu cat va chiéu cao dam (a/h); (2) Ham
lwong cbt thép chiu cét theo phwong dirng (khéng b tri, ham lwong
tdi da, ham lwong téi thiéu); (3) Ham lwong cbt thép chiu cét theo
phwong ngang (khéng bé tri, ham lwong téi da, ham lwong téi thiéu);
(4) Cwdng do chiu nén cua bé téng.

Nam 2012, Beshara va cong sw [7] da st dung phdn mém mo
phdng s6 ANSYS 10 dé dy doan trng xt clia dadm cao. Béi véi tring
xG clia vat liéu bé téng, phan mém da cho phép k& dén cac dwong
cong rng suat-bién dang phi tuyén cla vat liéu. Dén ndm 2015,
Salman [8] tién hanh nghién ctvu sb bang phan mém ANSYS 12 cho
9 dam lién tuc bé téng cbt thép da dwoc thi nghiém tredc do. Nam
2017, Gilberto va cong s [9] da tién hanh mé hinh hdéa dam cao mot
nhip bang phdn mém mé phéng s6 ABAQUS. Trong d6 mé hinh song
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Hinh 2. Hé khung c6t thép trong cac dam khao sat

tuyén vai tiéu chi pha hoai Von Mises dwoc st dung cho cbt
thép va ké dén thong sb pha hoai déo cho bé téng. Twong tw,
Ibrahim va cdng sw (2018) [10] cling da st dung phan mém
ABAQUS dé& mé phdng cho ddm cao dé khao sat anh hwéng
cua 2 loai cworng do bé tong va 3 loai kich ¢& khac nhau cua
I khoét trén dam cao. K&t qua so sanh cho thay su twong
ddng gitra cac thi nghiém va cac nghién ctru mé phéng sd!

Trong cac nghién ctru trwdc day it thdy chi ra sy phan
biét ddm thuwong va ddm cao dwa theo diéu kién nao va co
sw so sanh rd rang vé (rng xt gitra 2 loai ddm nay. Trong tiéu
chuén Eurocode va ACI, viéc phan biét ddm cao ciing khac
nhau vé diéu kién ty s nhip/chiéu cao ddm va ty sé nhip chiu
cat/ chiéu cao dam. Do dé viéc so sanh (rng x& gitra dam
cao va dam thudng théng qua viéc thay ddi ty sé nhip/chiéu
cao dam dbi véi ca hai trudng hop ddm mét nhip va nhiédu
nhip 1a can thiét. Nghién ctu badng mé phéng sb sé cho cai
nhin trwc quan hon vé& sw phat trién cia ng suét va bién
dang trong bé téng ciling nhw cbt thép, ddng thoi tiét kiém chi
phi cho viéc tién hanh thwc nghiém.

2. Mb hinh khao sat cho dam cao

Nham muc dich nghién cru khdo sat rng x& clia dam
cao bé tong cot thép va so sanh véi dam thwong bé tong cot
thép, cac phwong an mé hinh khao sat cho dam mét nhip va

Bang 1. Bang thong s6 cac dam mot nhip khao sat

nhidu nhip dwa trén sy thay déi tham sé “Ty sb nhip/chiéu
cao dadm (L/h)” dwoc xay dwng nhw trén Hinh 1. M6 hinh
dam véi cac thong sb nhip dam, bé rong dam, vat liéu st
dung dam khéng thay dbi. Trong khi do, chidu cao ctia dam
duwoc thay ddi d& phu hop véi viec phan biét ddm cao, dam
thwdng théng qua ty sé nhip/chiéu cao ddm. Vat liéu st dung
bao gdbm bé tdng cé cp dd bén B30; cbt thép chiu lwc doc
va thép ga thanh st dung nhém thép CB400-V; cbt thép dai
st dung nhém thép CB300-T. Hé khung cét thép bb tri trong
dam dworc thé hién trén Hinh 2. Tai trong tac dung lén dam
duwoc khao sat bdi 2 trwdng hop: ddm chiu 1 lwc tap trung va
dam chiju 2 lwc tap trung (xem Hinh 3).

3. Xay dwng mé hinh khao sat bing ABAQUS
a) Lwa chon loai phén ti va chia ludi

Dam bé tong cbt thép dwoc méd hinh héa béng phan tir
C3D8R dang “solid”. Pay 1a phan tt khéi tuyén tinh c6 8 bac
tw do dwoc khuyén dung dé& phan tich phi tuyén bao gém
lien két, bién dang Ién, tinh déo va sw pha hoai. Cac thanh
cbt thép c6 thé dwgc md hinh héa bang cac phan t& “solid”,
dam hoac gian trong ABAQUS. D& gidm chi phi tinh toan va
d& hiéu rd6 hon vé& co ché truyén lwc, cac phan t& thanh 3-D
tuyén tinh 2 nat, cu thé 1a T3D2 duoc lwa chon d& mé hinh
hoa cac thanh cét thép. Kich c& chia nhé phan tir dwoc lva

chon la 25mm.

b) M6 hinh héa vét liéu

Bé rong dam 200 (mm) Khi m6 hinh hoa bang phan mém phan
- tr hGru han, bé tong can phai dugc mé hinh
Nhip L 3000 (mm) hoa voi day da céc tinh chét cia n6 twong
Tén mo hinh | H300 [ H400 [ H500 [ H750 [ H1200 [ H1500 [ H2000 | N9 vOi ca trang thai dan hoi va déo vi bé
— to’ng Iq vat liéu dan hoi déo. M6 hinh ké
TileL/mh 10 |75] 6 4 2,5 2 15 dén bién dang déo (CDP) clia bé téng khi
Chiéu cao h (mm) | 300 | 400 | 500 | 750 | 1200 | 1500 | 2000 pha hoai dwoc phat trién béi Lubliner at al
] , . — (1989) [11]va Lee and Fenves (1998)[12].
Bang 2. Bang thong sd cac dam nhiéu nhip khao sat Gi4 tri cia cac tham sé CDP duoc trién khai
B& rong dam 200 (mm) trong ABAQUS dong vai trd quan trong dé
— thu dwoc két qua tot va tin cay co thé dwoc

Nhip dam L 3000 (mm) xem trong Bang 3.
Ténmohinh | S300 | $400 | $500 | $600 | $750 | $1000 | $1200 Puong cong (rng suAt-bién dang don
Ty s6 L/h 10 7,5 6 5 4 3 2,5 truc cta bé tong khi nén va kéo twong tng
Chidu cao h (mm) | 300 | 400 | 500 | 750 | 1200 | 1500 | 2000 | VO!haigid tritham so pha hoai don truc khi
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a) Dam 1 tai trong

Hinh 3. Sc do chat tai trong cac dam khao sat

Hinh 4. Loai phan tir va chia lugi

i) Kohi i

b) Dam 2 tai trong

nhw thanh doc va thép dai dwoc
neo hoan toan trong bé tdong nén
twong tac lién két gitra hé khung
cbt thép vai bé téng xung quanh
st dung phwong phap rang budc
nhung “Embedded constraint”
trong phan mém ABAQUS..
Trong phan khai bdo, hé khung
cbt thép dwoc dic trwng bdi cac phan tk
thanh la “embedded region” trong khi toan b6
phan bé téng 1a “host region”. Rang budc nay
cho phép cuwdng do lwc dinh khong xac dinh
tai b& mét gitva bé tong va hé khung cbt thép.
Mb hinh d&m kh&o sat 1a dam cd lién két khop
nén diéu kién bién cta cac gbi twa la han ché
chuyén vi theo phwong ding (truc Y), theo
phuwong ngang (truc X) va géc xoay quanh
truc Z. Tai trong tac dung lén ddm dwoc mo
hinh héa béng tai trong phan bb déu tac dung
1én phén dién tich co kich thwéc 200x100mm.

LY -

4. So sanh két qua thwe nghiém cia
Beshara va céng sw véi két qua mo
phéng ABAQUS

Pé tang tinh tin cay cta quy trinh mé
phong, thic hién khao sat lai thi nghiém theo
tai liéu cua Beshara va cong sy [7]. Dwa theo
céac thdng sb vat lieu cua thi nghiém da cho,
tién hanh so sanh viing pha hoai trong phan
mém m6 phdng s ABAQUS véi vét nit dam
khao sat thire nghiémIHinh 6 chi ra vung pha
hoai theo phan tich bang mé phéng sé va vét
nGt thu duoc tiv thi nghiém. Két qua cho thay
sw twong ddng gitra két qua mo phdng sb va
thwe nghiém. Vung chiu cét phat trién nhanh,

Hinh 5. Pudng cong (rng suat-bién dang cta bé tong [3]

Bang 3. Thong s6 CDP cua bé tong trong ABAQUS

chiém wu thé so v&i viing pha hoai do uén.
Ngoai ra gia tri tai trong pha hoai P, thu dwoc
tr mo6 phéng sb 1a P, = 817.5 (kN) cling twong
ddng v&i gia tri tai trong gi¢i han thu dwoc tir
thi nghiém 1a P, = 819 (kN). Do vay, két qua
tr m6 phdng s hoan toan cé thé tin cay va

Dilation angle Eccentricity T K Viscosity paramater | dung dé dw doan (rng x& clia dam cao trong
(Géc gian nd) | (D6 lach thé nang) | *°" (D6 nhét) cac truong hop khac nhaut
36 0.1 1.15 | 0.6667 0.01 5. Két qua phan tich rng xtr ddm cao mot

kéo va nén co thé duwoc xac dinh theo tiéu chuin Eurocode
2 [3] va bé&i Kratzig va Polling (2004) (Xem Hinh 5). Hai tham
sb pha hoai don truc khi nén va kéo nay dwoc dwa vao trong
muc “Concrete Compression Damage” va “Concrete Tension
Damage” trong ABAQUS. Hé sé Poisson clia bé tdng dwoc
l4y bang 0,2.

Méi quan hé (rng suét-bién dang cta cét thép doc va
cbt thép dai dwoc gia dinh theo TCVN 5574-2018. Trong
ABAQUS, gi¢i han chay déo va mddun dan hdi cta cét thép
duoec lay twong rng nhw sau: 300 MPa va 200000 MPa déi
v@i thép dai str dung loai thép CB300-V; 400 MPa va 200000
MPa dbi v&i thép doc st dung loai thép CB400-V. Hé sb
Poisson cho thép 14y bang 0,3.

c) Piéu kién tuong tac, diéu kién bién va tai trong

Lién két twong tac gitra cac thanh phan déng vai trd quan
trong trong trng x&r ctia md hinh. Dinh nghia khong chinh xac
vé cac lién két tvong tac cé thé dwa cac didu kién phi vat ly
vao qué trinh mé phdng, do d6 chling can phai duwoc xem xét
mot cach can than. Trong nghién ctru nay, cac thanh cbt thép

nhip va nhiéu nhip bang ABAQUS

Déi v&i rng xtr khi chiu (rng suét nén chinh
clia bé téng, do tac dong nén cua luwc tap trung va phan lwc
tai hai gdi twa, viing nguy hiém dau tién xuét hién tai khu virc
gdi twa, sau do la tai diém dét lyc tap trung trong tét ca cac
trwdng hcrp L/h. Sau khi xuét hién nhirng vung nguy hiém vé
(ng suét nén dAu tién, cac viing nay sé chi tiép tuc phat trién
xung quanh diém dat luc va khu vire géi twa khi ty sb nhip va
chiéu cao dam I&n hon 4. Tuy nhién déi véi cac dam co ty
s6 nay nhd hon 4, cac thanh chdng chiu nén bét dau dwoc
hinh thanh néi diém dat luc va gbi twa (Vung D). Sy khac biét
ré rét nay cé thé dwoc dung dé phan biét 2 trwéng hop tinh
toan ddm thwérng hay dam cao. Quan sat Hinh 7a thay ring
céac thanh chéng nay thudng cé dang hinh chai khi ty sé L/h
cang gidm va dong thoi diém hinh thanh clia thanh chéng
khéng phai vj tri dat tai ma Iui xuong phia duoi. Diéu nay cod
nghia la géc nghleng ctia thanh chéng c6 gi¢i han. Ung xr
nay la twong tu déi vai ddm mot nhip dat 2 tai trong tap trung.

Déi v&i trng x khi chiu trng suét kéo chinh ctia bé tong,
viing nguy hiém do kéo thwérng xuét hién tai vi tri gitka dam.
Sau d6 cac viing nguy hiém nay sé tiép tuc phat trién va lan
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ra xung quanh déi v&i cac dam coé ty sb L/h 16n hon 4 tie
la twong tw nhw tng xt& cla cac dam thuwdng don gidn chiu
udn. Trong khi d6 v&i cac dam co ty sé L/h < 4, cac ving
nguy hiém kéo nghiéng xuét phat tir cac gbi twa dan tré nén
quan trong va phat trién nhanh do anh hwéng cla lwc cat,
vung kéo & gitra dAm phat trién cham hon (xem Hinh 7b).
Déc biét khi ty s6 L/h < 2, sy pha hoai thién vé pha hoai
do cat nhidu hon rd rang so véi sw pha hoai do uén gitra

dam. Céac vung nguy hiém do kéo (Damage T) nay d&c trung
cho cac vét nit thuc té trén dam theo cac thi nghiém hién
trwdng. Dbi véi dAm chiu 2 tai tap trung téc 1a ty s nhip chiu
cat/chiéu cao dam thay ddi, sw pha hoai do cat chiém wu
thé so v&i suw pha hoai do ubn dién ra khi ty s6 L/h < 4 (xem
Hinh 8b). Didu nay c6 nghia ring ty s nhip chiu c&t/chiéu
cao dam c6 anh hwéng dén viéc phan biét trng x&r dadm cao,
dam thwong.

Ung x& cla dam cao

bé téng cbt thép nhiéu nhip
khi chiu &ng suét nén chinh
twong déng véi dAm cao mot
nhip. Vung nguy hiém dau tién
xuét hién tai khu vie gbi tua,
sau d6 la tai diém dat lwc tap
trung trong tat c& cac truong
hop L/h (xem Hinh 9a). Sau
dod cac vung nay sé chi tiép
tuc phat trién xung quanh
diém dé&t lwc va khu vuc goi
twa khi ty sb nhip va chiéu cao
dam I&n hon 5. Tuy nhién dbi
v&i cac dam co ty sbé nay nho
hon 5, cac thanh chéng chiu
nén bat dau dwoc hinh thanh
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ndi diém d&t lwc va gbi twa (Vung D). Quan sat Hinh 9a thay
réng thanh chéng hinh thanh rd rang hon khi ty sé L/h < 2,5.
Diém bat diu clia thanh chbng xuét phat tir gbi twa dén diém
phia bén dwdi cta vi tri d&t tai twong (ng véi khodng 0,2 1an
chiéu cao dam. Khi ty s& nhip chiu cat/chiéu cao ddm thay
ddi twong trng vé&i viéc ddm cé 2 tai trong, thanh chéng hinh
thanh cé dang hinh chai rd rang hon khi ty sé L/h < 3.

Dbi v&i ting x& khi chiu trng suat kéo chinh clia bé téng
trong dam nhiéu nhip, hau hét trong cac dam vai ty sé L/h
> 5, viing nguy hiém do kéo thwdng xuét hién tai vi tri phia
bén trén gbi twa gitva. Tuy nhién khi ty sb nay nhé hon 5,
viing nguy hiém do &ng suét kéo gay ra lai xuat hién tai noi
co gia tri momen dwong I&n nhét. Diéu nay co thé giai thich
thong qua mdi quan hé glua dé clirng dam véi d6 clirng cla
g6i twa gay ra sw phan phdi gitta momen dwong gitra nhip
va momen am tai gbi. Sau khi xuét hién nhirng ving nguy
hiém v& kéo dau tién & khu vuc gitra ddm, cac viing nguy
hiém nay sé tiép tuc phat trién va lan ra xung quanh déi véi
cac dam co ty sb L/h Ién hon 4 tirc la twong tw nhw (ng X0
clia cac dam thwong don gidn chiu udn. Trong khi do véi
cac dadm cé ty sé L/h < 4, cac viing nguy hiém kéo nghiéng
xuét phat tir cac gdi twa dan tré nén quan trong va phat trién
nhanh do anh huwéng cta luc cét, ving kéo & gitka dam phat
trién cham hon (xem Hinh 9b). Dac biét khi ty s6 L/h < 2.5,
sw pha hoai thién vé pha hoai do c&t nhiéu hon ré rang so véi

=2k

T

HEERE |

sw pha hoai do udn gitra ddm. Diéu nay xay ra twong tw dbi
v&i dam nhiéu nhip chiu 2 tai trong tap trung twong (rng véi
viéc thay dbi ty s6 nhip chiu cét/chiéu cao ddm(xem Hinh 10)

Gia trj rng suét phap duoc lay tir cac didm trén truc tiét
dién ctia dam tai mat c&t chinh gira nhip ddm twong (rng v6i
khi tai trong tac dung I&n ddm con rat nho va tai thoi didm
tai trong dat dén gia tri gay pha hoai. Biéu d6 (ng suét phap
dwoc lay tai thoi didm tai trong dat dén Pu dwoc thé hién
trong Hinh 11. K&t qua khao sat cho thay khi tai trong tac
dung lén dam con nhd, dam trong cac trwdng hop khao sat
c6 ty sb L/h = 4 déu dang lam viéc trong giai doan dan hoi.
Biéu dd (ng suat phap gan nhw thdng, truc trung hda nam &
gitra chiéu cao dam. Trong khi d6 cac mé hinh véity sb L/h <
4 c6 biéu dd ng suét phap ving nén phirc tap hon.

Khi tai trong tang Ién, tinh déo clia bé téng tang 1&n dan
dén biéu dd ng suét tré thanh duwdng cong. Truc trung hoa
tién dan vé& mép trén cia dam, viing nén dan dan bj thu hep
lai. D6i v&i cac md hinh c6 ty sb L/h = 4, biéu dd (ng suét
phap vung nén c6 dang hinh parabol. Trong khi cac mé hinh
c6 ty sb L/h < 4, bidu db (rng suét phap viing nén khong con
dang hinh parabol ma phtrc tap hon nhiéu (Hinh 11). Biéu
nay c6 thé duoc st dung dé& phan biét trwéng hop dam cao
va dam thwdng trong tinh toan thiét k&. Két qua khao sat
biéu dd trng suét phap dbi véi trwdng hop dam nhidu nhip
ciing thu dwoc két qua twong tu.
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KHOA HOC & CONG NGHE

Két luan

Trong pham vi khao sat cla
bai bao nay, viéc khao sat tham
sb ty sb nhip/ chiéu cao dam
badng phan mém ABAQUS da
duwoc tién hanh nham phan tich
ng x& clia ddm twong &ng voi
dam cao va dam thwong. Két qua
cho thdy mét sb két luan sau:

- Péi v&i cac ddm mét nhip

L,

wp EE i

IR

i poi, diw, ¥ wabi i P Ty dim 0

hay nhiéu nhip, khai niém dam
cao dwoc st dung khi ty sé L/h <
3.0 la phu hop véi quy dinh clia
tiéu chudn chau Au vi sy pha
hoai do cat cia ddm chiém wu
thé vuot trdi so véi sy pha hoai
do ubn ctia dam.

- B&i voi cac ddm mét nhip
hay nhiéu nhip, khai niém dam
cao cling dwgc str dung khi ty
sb nhip chiu cat / chiéu cao dam
(a’h) < 2 la phu hgp v&i quy dinh
cta tiéu chudn ACI 318 vi sw pha
hoai do cat ctia dam chiém wu
thé vwot tréi so voi sw pha hoai
do udn cta dam.

- Ung xt ctia ddm cao theo
phan tich ctia mé phéng sé cho
thdy két qua phu hop véi viec
thiét k& ddm cao theo phuwong
phap s dung moé hinh thanh
chéng- gidng.

- Vi tri hinh thanh thanh chéng
khi chuyén @i thanh mé hinh
thanh chéng-gidng nén duoc lay
cach vi tri dat tai tap trung mot
doan bdng khoang 0,15-0,2 1an
chiéu cao dam.

Ung x&* cla ddm cao bé
téng cbt thép con phu thude vao
nhiéu tham s6 khac do d6 can co
thém cac nghién ciu sl dung
mé phéng s6 ABAQUS vao viéc
phan tich anh hwéng cua céac
tham sé khac nhau dén &ng xtr
ctia dam cao./.

Uy il i

1 nhip - 1 tai
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Hinh 11. Bi€u dd (rng suit phap
tai tiét dién giira nhip trong dam
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