BAI BAO KHOA HOC

NGHIEN CUU ANH HUONG CUA “THOAT KHONG”
DPEN DAO PONG CUA TAM BE TONG BAN MAT

Nguyén Thai Hoang', Nguyén Cong Thing', Nguyén Canh Thai’

Tém tit: “Thodt khong” la hién twong xudt hién cdc khodng trong dwdi tam bé téng ban mdt cia ddp
CFRD do bién dang ciia thin ddp va cdc I6p dém. “Thodt khéng” gdy anh hudng déic biét nghiém trong
boi hién twong nay cé thé dan dén viéc phdan bé lai tng sudt va thay doi co ché lam viée ciia tam bé tong
ban mdt dan dén giam kha ning chong tham va tudi tho cia cong trinh. Neguy hai hon hién twong nay cé
thé dan dén su co sdp gdy ban mdt bé tong phia thwong leu khién ddp bi phd hity. Bdi bdo trinh bay két
qud nghién civu anh hwéng cia “thodt khong” dén dao dong ciia tam bé tong ban mat, tir do dé xudt
phuong phap xdc dinh “thoat khong” tai hién truong.

Tir khéa: dap CFRD, hién tuong “thoat khong”, dao dong ciia tim, nén dan hdi, tai trong kich dong.

1. PAT VAN PE

Cung v6i sy phat trién cua khoa hoc k§y thuat
no6i chung, khoa hoc thiét ké va thi cong cac cong
trinh thuy lgi - thuy dién ciing c6 su phat trién
vuot bac trong thoi gian qua. Cac nha khoa hoc
da tinh toan va thiét ké duoc cac dang dap moi
pht hop véi nhidu dang dia hinh dia chét, c6 tinh
an toan, 6n dinh cao, tin dung dugc vat liéu san
co, tang cuong dugc kha nang co gidi hoa thi
cong, giup giam gia thanh x4y dung ma chat
luong cong trinh van dugc dam bao. Pap da d6
¢6 ban mit chong thim bang bé tong (Concrete
Face Rockfill Dam - CFRD) 1a mdt trong nhirng
loai dép nhu thé.

Pap CFRD c6 rat nhidu wu diém nhu: c6 tinh
an toan cao, pht hop v6i nhiéu diéu kién dija hinh,
dia chat, kha nang chiu tai trong dong dét 16m, co
thé thi cong trong moi didu kién thoi tiét khac
nhau, c6 thé tan dung cac loai da thai loai tur dao
h6 moéng tran, 1am duong ham théo Iii dé xay dung
dap. Vi thé, viéc st dung dap CFRD mang lai hi¢u
qua kinh té va k¥ thuat cao.

Trong thoi gian qua ddp CFRD ciing da va
dang duogc lya chon dé xdy duyng cho cac cum
cong trinh dau mdi thuy loi — thuy dién ¢ Viét
Nam nhu: dap Tuyén Quang (cao 92m), dap Rao

! Khoa Céng trinh, Truong Pai hoc Thity loi
? Trieong Dai hoc Thuy loi

Quan (cao 78m), dap Ctra Pat (cao 118m), dap An
Khé Kanak (cao 60m), dap Song Bung (cao 98m).
Trong thuc té khi cac dap nay duoc dua vao st
dung, nhit 14 cic dap c6 chiéu cao 16n thuong co
su bién dang 16n ctia than dap din dén hién tuong
mat tiép xuc gitra tim bé tong ban mat va phan
con lai cuia than dap. Két qua tao ra khoang trong
gilra tim bé tong ban mat va 1op dém, hién tuong
nay duoc cac nha nghién clru goi la hién tuong
“thoat khong”. Khi chiu ap lyc nude phan ban mat
bi “thoat khong” nay khong twa dugc vao tang
dém, 1am cho mé men udn trong pham vi ndy ting
16n, dé din dén nGt ban mat. Pham vi “thoat
khong” cang 16n thi mé men udn do ap lwe nude
gdy ra cang 1on. Piéu nguy nhiém 1a do mé men
ubn & vi tri “thoat khong” c6 chiéu lam cing &
phia dudi ban mit nén néu bi nut thi vét nit bt
dau xuét hién & mat dudi, khong quan sat thay
dugc. Con khi quan sat thay nut thi vét nit nay da
1a vét ntrt xuyén, dan dén tham nudc qua ban mit.
“Thoat khong” 1a hién tuong gdy anh hudng
dac biét nghi€m trong bdi hién tuong nay céd thé
dan dén viéc phén b6 lai ung suit va thay ddi co
ché lam viéc ciia tim bé tong ban mit din dén
giam kha niang chdng thdm va tudi tho ciia cong
trinh. Nguy hai hon 14 hién tugng nay c6 thé dan
dén su cb sap giy ban mat bé tong phia thuong
lvu khién dap bi pha hay. Chinh vi vdy can theo
ddi kiém tra tinh trang “thoat khong” dé xu ly
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trude khi tich nudc va dua vao van hanh va ca
trong thoi ky dau van hanh khi bién dang ctia than
dap chua 6n dinh. Can phai phat trién cic cong
nghé nhim phat hi€n va xu ly hién tuong ‘thoat
khong® dé dam bao an toan cho ban mit khi hd
tich nudc cling nhu cac bién phap khic phuc khi
xdy ra hién tuong nirt ban mat.

Hién nay trén thé giéi dé xac dinh “thoat
khong” thuong st dung phuong phap Ra da dat
(Ground Penetratinh Radar) va phuong phap nhiét
hdng ngoai.

Phuong phap Ra da dat (Ground Penetrating
Radar - GPR) (Annan A.P, 1992) 1a m¢t phuong
phap Pia Vit ly hoat dong dua trén nguyén ly ctia
su lan truyén song dién tir trong moi truong dat
da. Khi ang ten phat ra song dién tir tin sb cao tir
10° + 10° MHz, séng nay duoc lan truyén xubng
mdi truong dat d4. Khi song dién tir gdp cac ranh
gidi vat chat co hang s6 dién moi khac nhau no s&
bi tan xa, khic xa hodc phan xa. Song phan xa
quay tré lai gdp mat dat va dugc angten thu ghi
lai. Tin hi¢u ctia song phan xa s€ phan anh nhitng
thong tin cia moi trudng dia chat phia dudi. Thiét
bi clia phuong phép Rada dat thudong bao gdm mot
tram may chi va hé théng angten c6 tan sd tir
15MHz dén 900MHz. Viéc lwa chon céc angten
dwa vao hai yéu t6: Do sau nghién ctru va do phan
giai cua angten. Tai Viét Nam, phuong phap Rada
dat da duge Vién Sinh Thai va Béo vé cong trinh
— Vién Khoa hoc Thuy Loi 4p dung thir nghiém
tai cong trinh Ho chira nue Cira Dat va cho mét
s6 két qua dang ghi nhan, tuy nhién nhuoc diém
cua phuong phap la thiét bi may moéc co chi phi
cao va khong xac dinh dugc chiéu day cua thoat
khong (D6 Anh Chung, nnk 2013).

Phuong phap nhiét hong ngoai dua trén co s&
truyén nhiét trong bé tong: tai nhitng diém bi
“tho4t khong” thi nhiét d6 trén bé tong truyén di
s& cham hon so véi nhitng vi tri bé tong tiép xtic
truc tiép véi dat, vi thé tai cac diém tiép xuc truc
tiép voi dat thi nhiét do bé tong tai diém d6 s&
truyén vao moi truong nhanh hon nén tai dé nhiét
d6 s& gan véi nhiét d6 moi trudng hon. Phuong
phap nhiét hong ngoai sir dung thiét bi do nhiét do
ctia cac ddi twong ma khong can tiép xuc truc tiép
vao ching duoc goi 1a Nhiét ké bic xa

(Pyrometer). Thiét bi nay theo ddi va do do 16n
thuc té cua buc xa nhiét téa ra tur ddi tuong cAn
do. Birc xa nhiét téa ra tir d6i trong s& di qua 1 hé
théng quang hoc bén trong Nhiét ké. Hé théng
quang hoc s€ 1am cho buc xa nhiét héi tu t6t hon
va di qua dau do. Pau ra cua dau do sé& ti 1& véi
birc xa nhi¢t dau vao. Uu diém 16n nhat cta Nhiét
ké buc xa 1a khong co sy tiép xuc truc tiép giira
Nhiét ké va dbi tuong phat ra nhiét d6. Kinh
nghiém sir dung phuong phéap nhiét hong ngoai &
Trung Quédc dé xac dinh “thoat khong” ciing nhu
thir nghiém trén mo hinh tai Viét Nam (D6 Anh
Chung, nnk 2018) cho thiy mot sb han ché cua
phuong phap nhu: phu thudc vao su thay ddi nhiét
do trong ngay, chi xac dinh dugc cac “thoat
khong” voi kich thude 16n, khong hidu qua vé
kinh té. ...

Trong khudn khd bai bao nay nhom tac gia s&
trinh bay nghién ctru anh hudng cua “thoat khong”
dén dao dong cua tim bé tong ban mit bang mo
hinh s6 va dé xuat phuong phap xac dinh “thoat
khong” tai hién truong.

2. PHUONG PHAP VA KET QUA
NGHIEN CUU

2.1. Dao dong cia két cAu chiu tai trong
kich dong

Tai trong kich dong la tai trong tac dung vao
cong trinh mdt cach dét ngot voi cuong do 16n,
roi giam nhanh sau moét khoang thoi gian twong
dbi ngén.

p(r)

t

1 t=1—1

Phase | ———+—— Phase II

Hinh 1. Tadi trong kich dong theo thoi gian

O giai doan 2, hé dao dong tu do voi cac tan s6
dao dong riéng dugc xac dinh tr hé phuong trinh
vi phan dao dong tu do c6 can cua hé c6 n bac tu
do (Dave Corelli, et al 1984):
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[M] {ij+[C] {uj+[K] {uf={0} )
trong do:
[M], [K] - ma tran khi luong va ma trén d6 cimg;

[C] - ma tran can, mo hinh can ty 1¢ :

[C] = o[M] + B[K] 2)
Céc diéu kién ban dau tong quat :
) = fuo} s {a}={u_| 3)

Pé giai bai toan dao dong riéng co can, thuc
hién hai budc sau :

+ Buée 1: Xac dinh céc tan sé dao dong riéng
®; va ma tran dang chinh [®].

Céc tan s6 dao dong riéng o xac dinh tir
phuong trinh tin s6:

det([K] — o’ [M]) =0 4)
Ma tran dang chinh [®] xac dinh tur viéc
chuin héa ma tran [X] = ({Xy},

), X X} ] Vi (X 1a cac vée to

dang dao dong riéng. Ma tran dang [®] thoa
man diéu kién:

[@]" [M] [®] = [E] (%)

+ Budc 2: st dung phuong phap phan tich
dang dang dao dong riéng tim nghiém cua phuong
trinh (1).

Pit {u} = [®]{v} va s dung tinh chit truc
giao cia cac dang dao dong riéng, bién doi
phuong trinh (1) thanh phuong trinh:

b+ alels o b+ o= o) @

trong d6: [®’] - ma tran duong chéo véi cac
thanh phan trén dudng chéo chinh 1a o?.

Khai trién phuong trinh thtr i cua (6) ta duoc :

. 2\ < 2

Vi+((X+BCOi)Vi+COi v.=0 (7

Nghiém ctia (7) c¢6 dang:

V; =e_§i o, t[Aisin(\ll—éf o, tj+BiCOS(‘/1_§i2 o, tjj (8)

trong d6: A B; 1a cac gia tri phu thudc vao didu kién ban dau (3);
& - ty s can d6i v6i dang dao dong riéng thir i. Xac dinh theo cong thirc :

oa+p o?
E”i - 2(Di

Viét lai (8) dudi dang ma tran
{v} = [A] [ES{] + [B] [EC{]

Vot :
A, 0.0 B, 0.......0
A ... B,.....
[A]= 0 A, O. ’ [B]= 0 B, O'
0 0..A, 0 0..B,
e 5 @t Lgin ( 1-& colt)
oyt ( 1— &2 t)
[ESt]: e sin & o, , [ECt]

e o O tsin ( 1-& o t)

Bién doi ta duoc :

©)

(10)

) . &y
e 9 oos («/1—&12 o, t)

i eh2 Ot o («/1—&5 ®, t) 12)

e o On tc.os(\/q o, t)
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Vi :
1-8 ©,  Oeererreran, 0
2
(DM, ] 0 1-& 0y, 0
|0 (S 1-8 o,

Vay nghiém cia h¢ phuong trinh (1) la:
{uj=[@] {v} = [P][A][ES] + [@][B] [ECi]

Thay vao bai toan két cdu chiu tdi kich dpng
voi gia thiét thoi gian ¢, nho so véi chu ky dao
dong riéng.

Tai thoi diém két cau bét dau dao dong ty do
t=t;, do dich chuyén {u(t;)} rat nho c6 thé bo qua,
didu kién ban dau {ir} = {u(z,)}.

Thay vao (13) taco :

{B}={o};

{4}= A =DM, [[@] @)} (16)

An

Nghiém téng quat cta bai toan dao dong cua
két cAu chiu tai trong kich dong c6 dang:

{u} = [P][A] [ES{]. o an

Nhu vdy dao dong cta két cdu chiu tdi trong
kich dong sau thoi gian lyc tac dung co thé xem 1a
tdng cua cac dao dong voi cac tan sb trung véi tan
s6 dao dong riéng.

2.2. Phén tich dao ddng bang phwong phap
bién d6i Fourier nhanh (FFT)

Dugc didt tén theo nha todn hoc nguoi Phap
Jean - Baptiste Joseph Fourier cudi thé ky 18, bién
d6i Fourier 13 mot phép toan bién ddi tin hiéu tir
mién thoi gian sang mién tan so.

Theo phép phén tich Fourier thi tin hiéu bét ky,
cho du phirc tap dén dau, déu c6 thé chuyén tur
mién thoi gian sang mién tan sb theo phuwong trinh
sau day (Batenkov D, 2005):

(13)
E @ O 0
. [DM,]-= 0 & @y 0 (14)
0 0o SOR
(15)
X(w)= Z:x[kk_jw"k (18)

Phuong trinh nay khong chi don thuan 13 toan
hoc, n6 con mé ta cac khdi cdu thanh cac tin hiéu
thanh tirng khdi riéng biét. Cho du cac thanh phan
cua tin hi€u nho hay lon, ching déu s& xuit hién
trong danh sach thanh phan dwgc cung cdp boi
phép bién d6i.

Sb lwong phép tinh can thiét dé xir Iy phuwong
trinh nay ti 1& v6i chiéu dai chudi tin hiéu. Céc
may tinh diu tién da mat hang trim gio dé thuc
hién mot phép bién d6i don gian theo céc tiéu
chuan hién nay. Do d6, ké tir nim 1805 di co
nhitng nd luc dé nang cao hi¢u qua cua thuét
toan. Carl Friedrich Gauss da phat minh ra mot
phuong phap bién déi Fourier hiéu qua, tuy nhién
n6 van khong rd rang cho dén khi James Cooley
cua IBM va John Tukey cua Princeton da kham
pha ra thuat toan nay va phd bién nd vao nim
1965. Thuat toan ctia ho lam giam dang ké sb
lugng phép tinh. Poi héi bét budc cua thuat toan
nay 1a s6 tin hiéu bang liiy thira cia 2. Thuét toan
duoc goi 1a phwong phdp bién déi Fourier
nhanh (FFT). Ngay sau khi dugc gidi thiéu nd
1ap tirc tao nén sy cach mang trong bién ddi
Fourier cta céc tin hiéu. Vi 64000 diém FFT,
thuét toan nay nhanh gap 4000 lan so voi phuong
phap ban dau (Batenkov D, 2005).

Str dung phép bién d6i FFT phdn tich dao
déng ciia két ciu chiu tic dung ciia tdi trong
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kich dong trong giai doan dao dong tu do ta co
thé xac dinh duoc cac tan s6 dao dong riéng cia
két cau.

2.3 Anh hwong cia "thoat khong" dén tin
s6 dao dong riéng cia tAm trén nén dan hoi

Tam bé téng ban mit ciia ddp CERD thudng co
chidu day rat nho so voi hai chidu con lai nén co
thé xem nhu tAim mong dugc dat trén nén dan hoi.

Hinh 2. Tam trén nén dan hoi

Phuong trinh vi phan dao dong ty do ciia tAm mong trén nén dan hdi (CAO Zhiyuan, 1989):

DVw(x,y,t) +k V*w(x, y,t) + ph

Véi: w(x,y,t) — dich chuyén cia tAim

A -
ox?

o e T

D la d§ cung chong udn cua tam;

E 1a mo6 dun dan hoéi; v - hé s0 bién dang ngang;

ks - hé sO nén.

a) Loi gidi gidi tich:

Trong nghién ctru ciia minh dbi v6i tAm hinh
chit nhat mong trén nén dan hoéi c6 diéu kién
bién 1a lién két don gian (simply supported
plate, hinh 3) CAO Zhiyuan (CAO Zhiyuan,
1989) da tim ra phuwong trinh xac dinh tan s
dao dong riéng nhu sau:

\/ D m* n*. k

.= (—2 +—2) + =

ph a b ph
voi : — trong lugng riéng cua tm;
h — d6 day cua tAm;
a, b — chiéu dai va chiéu rong cua tim;
m,n — bude clia tan so.

21

w(x,0)=0
2
aa % (x0)=0
00 ! @0
w(0,y)=0 /4 A—>x
9w, o
0,y)=0 /" | 9)=0
P ©,y) 7Yz :Ea ¥
pd w,
O,b)// ax; (a,y)=0
w(x,b)=0 (@b)
Y 22
Yb (x,b)=0

ax?

Hinh 3. Simply supported plate

Phuong trinh (21) cho thiy khi gié tri ctia hé s6

O*w(x, y,1)
gmxp,8 _

o* ot o, & &
= +a\)}2’

0 (19)

ERW’

D=—"
12(1-v?) 0)

nén giam thi gia tri cia cac tan sé giao dong riéng
cling s€ gidm. Hién tuong “thoat khong” lam gidm
d6 cimg trung binh cua nén, dan dén tin sb dao
dong riéng ciia tim ban mit ciing s& giam theo.
Dién tich “thoat khong” cang 16n thi tin sb dao
dong riéng s€ giam cang 10 rét.

b) Loi gidi bang mé hinh sé

Loi giai bai toan dao dong cua tAm trén nén
dan hdi c¢6 dugc bang phuong phap phin tir hitu
han. Dé c6 thé so sanh voi két qua thi nghiém tir
md hinh vat 1y, tim mong véi kich thude 0,5m x
2,Im x 3cm dwoc md phong bang phin mém
ANSYS. Tinh toan dugc thyc hién véi 4 truong
hop: Khong “thoat khong”, “thoat khong” voi bé
rong 10cm, 20cm va 30cm (hinh 4).

Hinh 4. Cdc truong hop tinh todan
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Tam duoc 1am tir bé tong co:
M6 dun dan héi E = 2,1.107 kN/m?; Hé s6
Poisson : v =0,2; Hé s6 nén: k= 4.10° N/m’.

0250 0750

Hinh 5. Ludi phan tir

Két qua tinh toan duogc thé hién & bang téng
hop tan s6 dao dong riéng Bdng 1.

Nhan xét két qua:

- Hién tuong “thoat khong” lam giam tan s
dao dong riéng cua tam mong trén nén dan hoi.
Dién tich “thoat khong” cang 16n thi gid tri tan sb
dao dong riéng giam cang nhiéu.

- Hién twong “thoat khong” anh huéng nhiéu
dén cac dang dao dong voi tan sd thap va giam
dan d6i v6i cac mode dao dong tan sb cao.

Trong tat ca cac dang dao dong thi dang dao
d6ng dau tién chiu anh hudng do “thoat khong” rd
rét nhat.

Biang 1. Bang tong hop tin s6 dao dong riéng

Mode | K TK |TK 10cm|TK 20cm|TK 30cm
1 40.028 | 38.887 | 37.137 | 35.008
2 45.574 | 44.537 | 43.905 | 43.538
3 70.71 | 70.708 | 70.688 | 70.658
4 72.025 | 72.012 | 71.902 | 71.733
5 124.05 | 123.46 122.99 122.58
6 126.41 | 125.84 125.3 124.79
7 192.14 | 192.14 192.08 192
8 198.09 | 198.07 197.95 197.77
9 268.14 | 267.88 | 267.69 | 267.52
10 [292.01 | 291.77 | 291.62 | 291.52
11 [ 304.78 | 304.78 | 304.78 | 304.78
12 1356.26 | 356.25 | 356.18 | 356.08
13 1402.54 | 402.53 | 402.44 | 402.32
14 | 413.24 | 413.15 | 413.06 | 412.98
15 43198 | 43198 | 43197 | 431.95

Hinh 6. Dang dao déng thir nhdt va dang dao
dong thir 2

2.4 Pé xuit phwong phap xic dinh “thoat
khong” tai hién truong

Tir céc két qua nghién ctru di trinh bay & céac
phan trudc ta c6 thé rit ra cac nhan xét nhu sau:

- TAm bé tong ban mit cua dap CFRD thuong co
chiéu day rat nho so voi hai chiéu con lai nén c6 thé
xem nhu tim mong duoc dat trén nén dan hoi.

- Tan sb dao dong riéng cua tdm ban mit phu
thudc vao do cing cua nén, khi xudt hién “thoat
khong” tan s6 dao dong riéng s& giam, dién tich
“thoat khong” cang 16n thi tan sé dao dong riéng
giam cang nhiéu.

- Tan sb dao dong riéng ciia dang dao dong dau
tién s€ bi anh hudng béi hién tuong “thoat khong”
1 rang nhét.

- Két cdu chiu tai kich dong sau thoi gian tac
dung cua tai trong s€ dao dong tu do, dao dong nay
c6 thé xem 1a tong hop clia cac dang dao dong riéng.

- Bang phuong phap phén tich Fourier nhanh ta
c6 thé nhan dang dugc cac tan s tir tin hiéu do
dao dong thu dugc.

Tir cac nhan xét trén nhom nghién ctru dé xut
phuong phap xac dinh “thoat khong” tai hién
truong nhu sau:

Tao dao dong cho tim ban mit bang cach ding
tai trong kich dong tac dung tai mét vi tri xac dinh
va str dung dau do gia toc ghi lai phan tmg gia tc tai
cac vi tri xung quanh diém kich dong theo thoi gian.

Str dung bién doi Fourier nhanh chuyén két qua
do theo thoi gian sang mién tan s ta c6 thé xéac
dinh duoc céc tan s dao dong riéng cua tim.

Hién twong “thoat khong” néu c6 s& anh hudng
dén tin hiéu dao dong thu dugc hay cu thé 1a dén
tan s6 dao dong riéng ciia dang dao dong dau tién.
Theo di sy thay ddi ctia tan s6 nay s& chi ra duoc
vi tri xay ra “thoat khong”.
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3. KET LUAN

“Thoat khong” c6 thé gy ra cac su c¢b nghiém
trong anh hudng dén an toan cua cong trinh nén
viéc phat trién cong nghé nham phat hién “thoat
khoéng”, ddm bao an toan cho ban mat khi hd tich
nude dong vai tro hét sirc quan trong.

Bai bdo da trinh bay két qua nghién ctu anh
huong cta “thoat khong” dén tan sé dao dong riéng
cta tim bé tong ban mat. Két qua nghién ctru di chi
ra mbi lién hé giita dién tich “thoat khong” va su suy
giam d6 16n cta cac tan sb dao dong riéng, dac biét
14 tan s6 cuia dang dao dong dau tién.

Dua vao 161 giai bai toan dao dong cua két ciu
chiu tai trong kich dong nhom nghién ctru da dé
xuit phuong phép xac dinh “thoat khong™ tai hién
truong. Phuong phap nay dua trén viéc chuyén tin

TAI LIEU THAM KHAO

hi€u dao dong cua tam ban mat khi chiu tai trong
kich dong tir mién thoi gian sang mién tan sb bang
phuong phap bién d6i nhanh Fourier va xac dinh
cac tan s dao dong riéng. Sau d6 phan tich sy
thay d6i ciia gia tri tan s6 dao dong riéng dau tién
dé xac dinh vi tri “thoat khong” tai hién truong.

Phuong phap nay can duoc kiém chimg trén mo
hinh vat 1y va xay dung quy trinh thuc nghiém trudc
khi dua vao ap dung thyc té, phan nay s& dwoc nhom
nghién ciru trinh bay & cac bai bao tiép theo.

- LOI CAM ON: Bii bio dugc hoan thanh
dusi sy hd tro cua d& tai DTDL.CN-04/16,
“Nghién ctru cong nghé phat hién sém nguy co su
cb dé song, dap dat, dap da, dap bé tong trong luc
va dé xuit giai phap xur 1y”. Cac tac gia xin tran
trong cam on.
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Abstract:
RESEARCH ON THE EFFECT OF “FACE SLAB DISPATCH” ON THE VIBRATION OF
THE CONCRETE FACE SLAB

“Face slab dispatch’ is the phenomenon of appearing gaps under the concrete face slab of concrete faced
rock-fill dam (CFRD) due to deformation of dam body and buffer layers. “Face slab dispatch” is
particularly serious because this phenomenon can lead to the redistribution of stress and change the
working mechanism of the concrete face slab leading to the reduce of waterproofing and longevity of the
construction. More seriously, ‘‘face slab dispatch” can lead to the collapse of the upstream concrete face
slab, then collapsing the dam. In this paper, the results of the research on the effect of “‘face slab dispatch™
on the vibration of the concrete face slab are presented, thereby proposing a method for determining “‘face
slab dispatch’ in the field.

Keywords: CFRD, “Face slab dispatch” phenomenon, slab vibration, elastic foundation, fluctuating load.
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