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3UHJHQWXO QRUPDWLY VWDELOHGWH SUHVFULS LLOMUXHQHUD (
FRQVWUXF LL FLYLOH IF@XX\VW ULHD@H SBIOWW.ER OHXVLIQQHUHD LQ\
WHKQRORJLFH VDX GH RULFH DOW QDWXU

2. Prevederile prezentului normativ sunt corelate cu prevederile din sistemul de standarde europene
SHQWUX SURLHFWD8BPEB2FRQIVVUKFXRHIHWFXQ HOH WHKQLFH uL
specifice, aplicabile, Tn vigoare.

/ID SURLHFWDUHD IXQGD LLORU GH VXSUDID SH WHUHQXUL
S PkQWXUL FRQWUDFWLOH S PkQWXUL OLFKHILDHPHODWWEOHYV
tehnice specifice acestor tipuri de terenuri, aplicabile, in vigoare.

l1RUPDWLYXO VH DGUHVHD] LQYHVWLWRULORU EHQHILFLDU
SXEOLFH LPSOLFDWH vQ SURFHVXO GH ORU]mBWHHFRIQYWWR B LL]D US$iL
SURLHFWDQ LORU YHULILFDWRULORU GH SURLHFWHFH[BXU LOR
HIHFX LD VSHFLDOLUWLORU DQJUHQD L LQ DFWLYLWDWMORGH L
VSHFLDGLOW GRPHQLX SUHFXP 0L DXWRULW LORU DGPLQLVW
verificare/control

1RUPDWLYXO HVWH IRUPDW GLQ SDU L FDUH WUDWHD] FHO
VXSUDID

Partea- SURLHFWDUHD JHRWHKW IGAH BXISQBID

PartealF 3BURLHFWDUHD VWUXFWXUDO D IXQGD LLORU GH VXSUDID
PARTEA I.

352,(&7%$5($ *(27(+1,& $ )81'$ ,,/25 '( 6835%$)$%

6FRS UL GRPHQLL GH DSOLFDUH

BUHYHGHULOH SULYLQG SURLHFWDUH Buni fhRAR QK @ UFS D) | XEXG L
principiile expuse In SR EN 1997 4L $QH[D QD LRQDO FX HUDWHOH UL DPHQC

SUHYHGHULOH GLQ SUHIHQWXGOCHRXPDMDY VH DSOLF IXQGD L

(3) Din punct de vedere al proiedt LL JHRWHKQUWEN X SXQED ERWHFODVLILFD vQ
categoriin IXQF LH GH DGKkQFDRHDVGMKX GHQOOKGFLPHD D ODWLY GH v

IXQGHe MASUDID caadsundirdapHniteFRQGL LLOH , D uL VDX , E
D d3,00mr (I.1a)
unde
D Adancimea de fundare
sau
De/B d1,5 (I.1b)
unde
De $GKkQFLPHD GH vQFDWWkbBJUH HFKLYDOHQW
B /IDWXUD PLF D ED]JHL IXQGD LHL UHFWDQJXC



| X Q Gdé MALS U §ehidincastrate, cansunt indeplinitecondi LLOH , D uL VDX , E

D !3,00m (1.2a)

unde

D Adancimea de funda

sau

1,5 <De/B d5 (1.2b)

unde

De $GKkQFLPHD GH vQFDMnexcA)

B /IDWXUD PLF D ED]JHL IXQGD LHL UHFWDQJXODUH VDX GLDF

IQ FD]XO IXQO®UDORU GHDHFFMWH)LOH ODWHUDOH DOH WHL
UHJLVWHQ D SDVLY VH QHJOLMHD]

(3.2) In cazul in care condi (1.2a) esteindeplint GDU GDWHOH QHFHVDUH SHQWUX F
incastrare echalente QX VXQW GLVSRQLEEDHvQWIB GJHFRHPD QQGD LHL GH
FDWHJRULD I1X@GBDMVORDWHH PDYUBE BAWWLQHQW 0L SUXGHQ\
vQ FDOFXO SRVLELOLWDWHD FD SH XUDWRG B LYQL M X UHX/AV LR Q G/L
VQGHS UWDW SULQ DFWLYLW L XPDQH VDX FDX]H QDWXUDOH HL

(33 3UHYHGHULOH SUHJHQWXOXL @dhsirBdiW hr¥v 20t¢ dD @ GduFmaidL vQ FD
multe niveluri subterane (subsoluri) X Q G D indLdOntsidétatelirecte sausemiincastrate, dupa
caz.

SULQFLSLLOH GH FD O FiKdastfate Qiit axe AeegGA\D LLOH VHPL

SUHYHGHULOH QRUPDWLYXOXL VH DSOLF XUP WRDUHORU WLSES

D IXQGD LL LIRODWH
E IXQGFRQWLQXH GLVSXVH GXS XQD GRX VDX PDL PXOWH GL
c) radiere generale.

BUHYHGHULOH QRUPDWLYXOXL VH DSOLF XUP WRDUHORU WL
VQWUH DFHVWHD WUDQVPLVH IXQGD LLORU GH F WUH FRQVWUXF

a)|lRU H Y Heutrée SaD exeerfirice (Fig. 1.1 a, b)

b)IRU H VQFOLQDWH VDX RULJRQWDOH )LJ , D E

(6) Prevederile prezentului normativ se aplicX Q G Ddé. . ® 8 W&upDse actiunilor statice sau
actiunilor care in calcul pot fi considerate echivalent staticas{statice).

SBUHYHGHULOH QRUPDWLYXOXL VH DSOLF vQ FD]XMWXQGD LL(
cu un unghiDI D GH RUL]JRQWDO

3UHYHGHULOH QRUPDWLYXOXL VH DSOLF GL vQ FD]XO IXQC
(Fig. 1.3).

'"HILQL LL QRWD LL 0oL VLPEROXUL

iQ SUHJHQWXO QRUPDWLY VH IRORVHVF GHILQL LLOH. JHQHUD
FRQVWUXF LLOBU LQGLFDWLY &5

IQ SUHIJHQWXO QRUPDWLY VH IRORVHVFUGHIE QL-2LLOH VSHFLIL



BULQFLSDOHOH GHILQL LL XWLOL]DWH SHQWUX SURLHFWDUHEL
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Tabelul 1.1
'HILQ 6HPQLI
Teren 3 PkQW URBWWDXADO GH XPSOXWXU FDUH H|[LVW SH C
HIHFEX LD OXFU UL
)XQGD LH3DUWHD LQIHULRDU D XQHL FRQVWUXF LL FDUH DUH
WHUHQ 0oL GH D SDUWLFLSD DO WX llasi@uharéaHOHODOW I
rezistet HL VVLL H[SORDW Lliiconstruciei.
)XQGD LH)EXYGD LH OD FDUH vQF UF ULOH WUDQVPLVH GH VWUXF
VXSUDID| FRQWDFWXO GLQWUH ED]D IXQGD LHL uL WHUHQ
GLUHFW
)XQGD LH)EXYGD LH OD FDUH vQF UF ULOH WUDQVPLVH GH VWUXF
sXSUDID | IXQGD LHL FKkW UL SULQ VXSUDID D ODWHUDO vQ FRQW
semivVQFDVVWUDW
Categorie IQFDGUDUHD OXFU ULL JHRWHKQEWHWQ IDHRAVIHK GIHF H[ L
JHRWHKQLF
Risc '"HILQHUWH LPSRUWDQ D HIHFWHORU QHJDWLYH DVXS
geotehni VOQYHFLQDWH uL D SURWHF LHL PHGLX(
$F LXQH | $F LXQH WUDQVPLVY VWUXFWRBSDL GGHH WXBUBID XNHAXI
JHRW VXEW
([SHULHQ ,QIRUPD LL GRFXPHQWDWH VDX VWDELOLWH|FX FODUL)
FRPSDUDBALBUHQXO OXDW vQ FRQVLGHUDUH vQ FDOFXO FDUH LF
URFL UL SHQWUXDEWWHIS WMBWHR FRPSRUWDUH |JHRWHKQL
structuri similare.
6H FRQVLGHU FX SUHF GHUH SHUWLQHQWH REVHUYD L




& RQ VW U XEoristdude T Q F D Griuda¥éle de importan ,iill conf. P1061
VSHFLDO

ConstruF L H| Construce 1 Q F D Gruda¥éle de importan , ,@1lV conf. P1061
obilQ X LW

,Q SUHIHQWXO QRUPDWLY VH IRORVHVF QRWEb (LQH 0L VLPER

SBULQFLSDOHOH QRWD LL UL VLPER® Xdonhati}X $uht @rley&ntatel i Q SD UW

tabelul 1.2.
Tabelul 1.2
1RWD |[LD
sau 6HPQLILFD LD
simbolul
Litere LATINE
A $ULD WRWDODDODHEDJHL IXQG
A Aria HIHF UHQ D ED]JHL |
Ac $ULD FRPSULPDW
ad Valoarea de calcul a datelor geometrice
8nom 9DORDUHD QRPLQDO D GDWHORU JHRPHWULFH
a ORGLILFDUHD DGXV YDORULL QRPLQDOH D GD[WHORU JH
B [/ LPHDVXOJD PLF D EDJHL IXQGD LHL UHFWDQUXODUH VELC
circulare
B’ /| LPHD HIHFW D IXQ
Cqd Valoareade calcUDLPRDVWVHIHFWXOXL XQHL DF LXQL
C &RH]JLXQHD
c' &RHJLXQHD HIHFWLY vQ live)
Cu &RHJLXQHD QHGUHQDW
Cud Valoarea de calcul a coeziunii nedrer
D Adancimea de fundare
De $GKQFLPHD HFKLYDC
d 'LVWDQ D GLQWUH PDUJLQHD IXQGD LHL uL PDUJLQHD W
E O9DORDUHD HIHFWXOXL DF LXQLORU
Eq ValoareadecaXO D HIHFWX
Eoed Modulul edometric
Es ORGXOXO GH GH
Estb:d O9DORDUHD GH FDOFXO D HIHFWXOXL DF LXQLORU VWDEL
Edst;d 9DORDUHD GH FDOFXO D HIHFW
e ([FHQWULFLWDWHD FRPS@RHIHD W H X Q¥IH W\R WHDAH | D GH F&t
JUHXWDWH DO
€ ([FHOWULFLWDWHD SULQ UDSRUW F
e ([FHQWULFLWDWHD SULQ UDSRUW FX D[D WUDQVYHUVDO
Fq 9DORDUHD GH FD(
Fx VaORDUHD FDUDFWHULVWLF D XQHL DF LXQL
G $F LXQHD YHUWL
Gustd 9DORDUHD GH FDOFXO D DF LXQLORU SHUPDQHQWH GHV
subpresiun
Gstb:d O9DORDUHD GH FDOFXO D DF LXQLORU YWHUWLFDOH SHUPL
verificarea la subpresiur
G sthd O9DORDUHD GH FDOFXO D DF LXQLORU YHUWLFDOH SHUPL
YHULILFDUHD OD FHGDUH KLGUDXOLF D IXQGXOXL V S\
H $F LXQHD RUL]RQWDO VDX FRPLXQL WRWDOH




FX ED]D IXQGD LHL

Hd Valoarea de calcul a IIH

Hs $GKQFLPHD GH vQJKH

h I1LYHOXO DSHL SHQWUX YHULILFDUHD OD FHGDUH KLGUD

h' 1Q O LPHD XQHL SULVPH GH S PkQW SHQWHdXuiYHULILFDUF
V S WXULL

hw:k 9DORDUHD FDUDFWHULVWLF D vQ O LPLL FRORDQHL GH
S PkQW SHQWUX YHULILFDUHD OD FHGDUH KLGUDXOLF L

i Gradientul hidraulic

Ko &RHILFLHQW DO SUHVLXQLWwiQ VWDUH GH UHSDXV D S P

k Raportul & M;q

L IXQJLPHD ODWXUD PDUH D ED]JHL IXQGD LHL UHFWDQJX

L’ IXQJLPHD HIHFWL KX QUG BGDHM

Q $F LXQHD YDULDELO YHUWLFDO VDX vQFOLQDW

Qust:d O9DORDUHD GH FDOFXO ebtabilzatloxr€la GeRfidar¥aHdU WLFDOH G
subpresiun

q SUHVLXQHD GLQ JUHXWDWHD S PkQWXOXL OD |[QLYHOXO I

Rad 9DORDUHD GH FDOFXO D UH]JLVWHQ HL ID GH|R DF LXQF

Sust;d 9DORDUHD GH FDOFXO D IRU HL FXUHQWXOXL |GHVWDELC

Sustk Valoare D FDUDFWHULVWLF D IRU HL FXUHQWXOX|L GHVWDEI

S 7DVDUHD WRWDO

S 7DVDUHD LOQOVWDQWDQHH LPHGLDW

S Tasarea de consolidare

S 7DVDUHD SULQ FXUJHUH OHQW WDVDUH VHFXQGDU

Td O9DORDUHD GH FDOFXO D UH]L\DWKXKQULL OD LRUXKHD UHNV® BX
Tn contact cu terenul

u Presiunea apei din pori

Udst;d Valoarea de calcul a presiunii totale destabilizatoare a apei din pori

\Y $F LXQHD YHUWLFDO VDX FRPSRQHQWD YHUWLFDO D X¢
IXQGD LHL

Vd Valoarea de calcul a I

Vg 9DORDUHD GH FDOFXO D DF LXQLL YHUWLFDOH HIHFWLY|

Vstd 9DORDUHD GH FDOFXO D DF LXQLL YHUWLFDOH GHVWDEL

Vst 9DORDUHD FDUDFWHULVWLF D DF LXQLL YHUWLFDOH GH

Xd O9DORDUHD GH FDDIFX® L SRIR$HWU HBVO

Xk 9DORDUHD FDUDFWHULVWLF D SURSULHW LL|XQXL PDW

IJLWHUH *5(&(u7,

O

IQFOLQDUHD ID GH RULJRQWDO D ED]JHL IXQ

8QJKLXO WDOX]XOXL ID GH RUL]JRQWDO

Unghiul de inclinareall ID GH YHUWLFDO

Unghiul de frecd H OD L QW HUteEenDinIptaQuGhazdi H

*UHXWDWHD YROXPLF D S PKQWXOXL

<SS (o|m

*UHXWDWHD YROXPLF VXEPHUVDW

5D LHL




d &RHILFLHQW SDU LDO SHQWUX FRH]JLXQHD HIHFWLY
du &RHILFLHQW SDU LDO SHQWUX FRH]JLXQHD QHGUHQDW
g &RHILFLHQW SDWKDOXQHQWDE XL KOQHF
J &RHILFLHQW SDU LDO SHQWUX DF LXQL FDUH| LQH FRQV
QHIDYRUDELOH DOH YDORULORU DF LXQLORU |[SULQ UDSHF
d &RHILFLHQW SDU LDO SHQWUX R DF LXQH
s &RHILFLHQW SDR LDD@H SSHHUNPWDXQ IR QDV
&;dst &RHILFLHQW SDU LDO SHQWUX R DF LXQH SHUPDQHQW (
&;stb &RHILFLHQGW@ADUXLR®F LXQH SHUPDQHQW VWDELOL]DW|
A &RHILFLHQW SDU LDO SHQWUX XQ SDUDPHWUX DO S PkQ
i &RHILFLHQW SDU DPHWIH@OVLDX X@KDMVXOXL vQ VWUDWXC
B/ &RHILFLHQW SDU LDO SHQWUX XQ SDUDPHWUX DO S PkQ
incertitudinile asupra modelu
d &RHILFLHQW SDU LDO SHQWUX R DF LXQH YDUILDELO
du &RHILFLHQW SDU LDO SHQWUX UHDIO/VWHQ D OD FRPSUHV
4 &RHILFLHQW SDU LDO SHQWUX R UH]JLVWHQ
&d &RHILFLHQW SDU LDO FDUH LQH FRQW GH LQFHUWLWXG
e &RHILFLHQW SDU LDO SHQWUX UH]JLVWHQ D S PkQWXOXL
&n &RHILFLHQW SDU LDO SHQWUX UH]JLVWHQ D OD DOXQHFD
Ay &RHILFLHQW SDU LDO SHQWUX FDSDFLWDWH SRUWDQW
d-d &RHILFLHQW SDU LDO SHQWUX LQFHUWLWXGLQLOH vQ PI
B.dst &RHILFLHQW SDU LDO SHQWUX R DF LXQH GHV\WDELOL]D
KLGU
F:stb &RHILFLHQW >S RUDIFDOXQHQWWDELOL]DWRDUH FDUH VH RS
J *UHXWDWHD YROXPLF D DSHL
Fn &RHILFLHQW SDU LDO SHQWUX XQJKWO GH IUHFDUH LQV
J &RHILFLHQW SDU LDO SHQWUX JUHXWDWHD YROXPLF D
T Unghiul de rotre aE DJHL IXQGD LHL IDWD GH RUL]J]RQWDOD
I J)DFWRU SHQWUX FRQYHUWLUHD GH OD YDORDUHD FDUDF
Wb;d Valoarea de calcul pentru efortul total vertical stabilizator
Vo &RPSRQHQWD RULJRQWDO D S Urstatexd®ilepadd  HFWLYH D S F
M 8QJKLXO GH IUHFDUH LQWHUQ vQ WHUPHQL GH HIRUWXL
M Valoarea de calcul a luM
M, 8QJKLXO GH IUHFDUH LQWHUQ OD VWDUHD FULWLF
Mo Valoarea de calcul a ' i,
P Coeficient de frecare |
8QLW LOHUGIHKHFRFPPDROWGDWH OD SURLHFWDUHD JHRWHKQLF VXQ\
Tabelul 1.3
0O ULPHD U.M.
JRU kN
oDV kg
Momen kNm
ODV YROXPLF kg/m®
*UHXWDWH YROXPLF KN/m®
Efort XQLWDU SUHVLXQH kPe
Coeficient de permeabilitate m/s
Coeficient de consolida m?/s




, %D]J]HOH SURLHFW ULL JHRWHKQLFH
, &HULQ H JHQHUDOH

SHQWUX ILHFDUH VLWXD LH GH SURLHFWBURX HFWH KW E Q W
R VWDUH OLPLW SHUWLQHQW vQ FRQIRUPLWDWH FX SUHYHGHL

6LWXD LLOH GH SURLHFWDUH JHRWHKQLF dL VW UWL@®@H OLPLW
GH VXSUDID VXQW SUHFL(BDIWHIXQLI®S (L vQ $QH[D QD LRQDO I
amendamentele asociate.

6LWXD LLOH GH SURLHFWDUH 4L VW ULOH OLPLW VH LDX vQ F

a FRQGL LLOH GH DPSODVDPHQW FX SULYLUHulOD VWDELOLWDWH

b) QDWXUD 0L P ULPHD VWUXFWXULL L HOHPHQWHORU HL LQF:
etc.);

c) FRQGL LLOH UHIHULWRDUH OD YHFLQ W L

d FRQGL LLOH JHRWHKQLFH uL KLGURJHRORJLFH

e) LQIOXHQ D PHGLXOXL KLGURORJLHDDSHVGHROAGSUWHIEH WKPSE
umiditate etc.);

) VHLVPLFLWDWHD UHJLRQDO

6W ULOH OLPLW SRW DS UHD VHSDUDW vQ WHUHQ VDX vQ VW

SHQWUX SURLHFWDUHD JHRWHKQLFD D RQGBGHUDBH BSUHPVWERL
VLWXD LL FDUH SRW FRQGXFH OD VW UL OLPLW GXS FD]
a SLHUGHUHD VWDELOLW LL JHQHUDOH
b) HSXL]DUHD FDSDFLW LL SRUWDQWH FHGDUHD SULQ SRDQVRQ
c) cedarea prin alunecare;
d FHGDUHD FRPELQDW vQ WHUHQ UuL vQ VWUXFWXU
e) WDV UL H[FHVLYH
f) idiFDUHD H[FHVLY D WHUHQXOXL GDWRULW XPIO ULL VvQJKH X
g YLEUD LL LQDFFHSWDELOH

/ID SURLHFWDUHD JHRWHKQLF D IXQGD LLORU GH VKSUDID V
VDX R FRPELQD LH VQWUH DFHVWHD

(6.1) O PHWRG OIQUHFPWH VH HIHFWXHD] FDOFXOHOH VSHFLILFH
SHUWLQHQW ([SHULHQ D GREKQGLW SRDWH DU WD FDUH WLS (
/ID YHULILFDUHD OD R DQXPLW VWDUH OLPLVWtmdeintmuKdeX O WUHE
FHGDUH SUHY ]XW

(6.2)0 PHWRG LE@GLDWFWH H[SHULHQ H FRPSDUDELOH GL SH UH]XO
vQ ODERUDWRU VDX SH REVHUYD LL DOHDV vQ FRUHODUH FX
QRUPDO DVWIH®D WDWkWI FXWH FHULQ HOH SHQWUX WRDWH VW

(6.3)0 PHWRG SUHDADWSVWIHYYDORUL DOH XQRU SUHVLXQL DFFHSW
I1Q YHGHUHD VWDELOLULL FHULQ HORU PLQR&bItugiudeYLQG FRC(
investigae a terenuluiconform SR EN 1997 D PHWRGHL GH SURLHFWDUH FH WL

YHULILF ULORU GH FRQWURO WUHEXLH LGHQWLILFDWH &DWHJ
conformitate cu prevederile normativului NP 074.
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(7.1) In conformiDWH FX SUHYHGHULOH QRUPDWLY XOX-b chtggorie VQFDGU
JHRWHKQLF SRDWH IL VFKLPEDW SH GXUDWD SURFHVXOXL GH S

'LIHULWHOH DVSHFWH DOH SURLHFW ULL XQlted@Xe&EU UL SRW
1X HVYWH QHFHVDU V VH WUDWH]H VQWUHJXO SURLHFW vQ FRQFI

SBUHYHGHULOH SUH]JHQWXOXL QRUPDWLY VH DSOLF OD SURL
JHRWHKQLF aL

(9) La proiectareal HRWHKQLF D OXFU ULORU GLQ FDWHJRULD JHRWH
PHWRGHORU GH FDOFXO GLUHFWH LQ FRPSOHWDUH VH SRW X
PHQ LRQDWH vQ SUHJHQWXO QRUPDWLY

, 6LWXD LL GH SURLHFWDUH

6LWXAD UHOWUHEXLH OXDWH vQ FRQVLGHUDUH SHQWUX SURLH]
1997 6HF LXQHD (L $QH[D QD LRQDO FX HUDWHOH UL DPHQGD]

6LWXD LLOH GH SURLHFWDUH WUHEXLH V EZQFOXG XUP WRDU

(2.1) Caracteristicile amplasamentului L FRQGL LLOH GH PHGLX

ay DFFHSWDELOLWDWHD JHQHUDO D WHUHQXOXL SH FDUH HVWEFE
JHQHUDO UL GH PLUF UL DOH WHUHQXOXL

b) SODQXULOH GH VWUDWLILFD LH

¢c) GLVSXQHUHD UGLEABOVWHGRUHM®RQH GH S PKQW UL URF VDX F
intervin Tn modelul de calcul;

d vQ FD]XO FRQVWUXF LLORU DIODWH SH VDX vQ DSURSLHUHD X!
. DOWHUQDQ D GH VWUDWH WDUL uL PRL

i IDOLL URVWXUL 0L ILVXUL

ii. posibila instabilitate e EORFXULORU GH URF

e) H{<SORDW UL PLQLHUH FDYHUQH VDX DOWH FRQVWUXF LL VXEV

ff PLUF UL DOH WHUHQXOXL GDWRUDWH VXEVLGHQ HL PLQLHUH V

g) caverne de dizolvare, cum sunt goluri sau fisuri umplute cu material moale, procese de dizolvare
in curs;

hy HIHFWHOH DIXLHULORU HUR]LXQLL dL H[FDYD LLORU FDUH FR
terenului;

) HIHFWHOH FRUR]LXQLL VDX DOWHU ULL FKLPLFH VvQJKH XOXL

) YDULD LLOH QLYHOXULORU DSHORUe ¥piEménidlbD @d¢herale,QFOXVL®
LQXQGD LLORU GLVIXQF LRQDOWW DRDOR UUKN LWOHHPRHWD RRX UG\H WG
H[SORDW ULL DSHL HWF

kk vVOQFDGUDUHD VHLVPLF D ]JRQHL

l HIHFWXO QRLL VWUXFWXUL DVXSUD VWUXFW&ULORU UL UH HOI

&DUDFWHULVWLFLOH FRQVWUXF LHL
a) DF LXQLOH JUXS ULOH GH DF LXQL L LSRWH]JHOH GH vQF UFD
b) VHQVLELOLWDWHD OD GHSODV UL GLIHUHQ LDOH 0L VDX GHIRL
¢) UHVWULF LLOH GH GHSODV UL GLIHUHQ@ RDO HDU ER/QKWIHKIR UHRAD

1.3.3 Durabilitate

(YDOXDUHD FRQGL LLORU GH PHGLX LQWHUQH GL H[WBBQH GLQ
GH SURWHF LH VDX GH DVLJXUDUH D UH]JLVWHQ HORU DGHFYD)
prevederieJHQHUDOH GLQ VLVWHPXO GH VWDOGI52 &P 856X WIRSFQH SH
prevederile specifice din SR EN 1997 6HF LXQHD uL $QH[D QD LRQDO
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amendamentele asociate.

, SURLHFWDUHD JHRWHKQLF SULQ FDOFXO
, *HQHUDOLW L

(1 3URLHFWDUHD JHRWHKQLF SULQ FDOFXO WUHEXLH HIHFWXD
&5 GL FX SUHYHGHULOH VSH¥QH[PHQ®UIREEHIHQWXO QRUPDWLY

(2) La proiectarea geotehnica intervin:

a)DF LXQLOH FDUH SRW IL

i. VQBF UL LPSXVH

i. GHSODV UL LPSXVH GH H[HPSOX FHOH FDX]DWH GH PLUF L
b) SURSULHW LOH S PKQWXULORU URFLORU VDX DOWRU PDWH
c)datele geometrice;
d)YDORULOH OLPLW DOH GHIRUPD LLORU GHVFKLGHULL ILVXU
e)modelele de calcul.

3 (VWH REOLJDWRULX FD UHFXQRDUWHUHD FRQGL LLORU GH
JHRWHKQLF 4L ULVFXO JHRWHKQLF DVRFLDW vQ FRQIRUPLWD
$FHDVW UHFXQRDUWHUH SUHFXP 0L FRWHARMpY¥r@nte PentcdV LL HI|
VDWLVIDFHUHD FHULQ HORU IXQGDPHQWDOH GHFkW BUHFL]LD vC

ORGHOXO GH FDOFXO WUHEXLH V GHVFULH FRPSRUWDUHD
FRQVLGHUDW LDOGLPLHLOQKWLUVH SRDWH DVRFLD XQ PRGHO GH
SHQWUX R DOW VWDUH OLPLW IRORVLQG FRHILFLHRQWHFDUH V
HVWH VXILFLHQW GH LPSUREDELO

(5) Modelul de calcul poate fi:
a) un model andlic;

b) un model semempiric;

c) un model empiric.

ORGHOXO GH FDOFXO DOHV WUHEXLH V ILH H[DFW GXS FD]
FRQGXF OD UH]XOWDWH GH SDUWHD VLJIJXUDQ HL

, $F LXQL

(1) 'HILQL LD DF LXQLORUHINW®H RO R &X SbwprevedemeULOH DF
S ULORU SHUWLQHQWH GLQ 65 (1

ORGXO GH GHWHUPLQDUH D YDORULORU DF LXQLORU WUDQV
prezentat in partea |l a normativului.

(3) La proiectarea geottQLF VH LQH VHDPD 0L GH XUP WRDUHOH DF LXQL
a) JUHXW LOH S PkQWXULORU URFLORU UL DSHL

b) eforturile din teren;

c) SUHVLXQLOH S PkQWXOXL

d SUHVLXQLOH DSHL VXEWHUDQH GXS FD] SUHVLXQHD DSHL Ol
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e) presiunea apei din pori;
ff IRU HOH KLGURGLQDPLFH
g) suprasarcini;
hy OXFU UL GH WHUDVDPHQWH
) VQF UF ULOH GLQ WUDILF
) PLUF ULOH S PKkQWXOXL FDX]DWH GH

. DFWLYLW L OHIJDWH GH OXFU UL VXEWHUDQH

i. ULGLFDUHD UL FRQWUDF LD SURGXVH GH YHJHWD LH VDX FC

LQFOXVLY DF LXQHD vQJKH XOX
i DOXQHFDUHD VDX WDVDUHD PDVLYHORU GH S PkQW
iv. DFFHOHUD LLOH SURGXVH GH FXWUHPXUH H[SOR]LL YLEUD

9DORULOH DF LXQLORU JHRWHKQLFH VH GHWHUPLK SIHQWHULF
parcursul diferiteloreb SH DOH SURLHFW ULL

9DORDUHD GH FDOFXO D XQHL DF LXQL JHRWHKQLFH VH GHWFE

3ULQ FDOEXO EFX UHQ@D LD > 65 (1

Fa= & NFrep (|3)
unde:
Fad valoareadecalcub DF LXQLL
J FRHILFLHQWVSDXUWLWXBHOQ SHUPDQHQWH VDX WUDQ]JLWRUI
Frep YDORDUHD UHSUHJHQWDWLYD D DF LXQLL
Frep= | Fx
unde:

| IDFWRU SHQWUX FRQYHUWLUHD GH OD YDORDUHD FD
UHSUH]JHQWDWLY %HS/MN HQ IG\86 Sa@Q%&du %)
Fx valoarea caracteristicB DF LXQLL

3ULQ HYDOXDUH GLUHFW 1Q DFHVW FD] HVWHS$SROIGERFDW FC
% V ILH XWLOL]DWH FD YDORUL GH UHIHULQ SHQWUX GHILQLUF

I.4.3 Parametrii geotehnici
3DUDPHWULL JHRWHKQLFL UHSUH]LQW SURSULHW LOH PDVHt«
SDUDPHWULL JHRWHKQLFL-VXEH¥ GKOQHID L vQ 65 (1

(3) Determinarea valorilor parametrilor geotehnici se face in confoemitatSR EN 1997 UL
$QH[D QD LRQDO

(4) Determinarea valorilor caracteristice ale parametrilor geotehnici se face conform cu NP 122.
(5) Valorile de calcul ale parametrilor geotehnici se deternrirk UHOD LD > -1]65 (1

Xa= Xk! o (1.4)
unde:
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Xd valoarea de calca parametrului geotehnic
Xk YDORDUHD FdparBrrefuitilgeoiehhlicF
8 FRHILFLHOQW %8 GQMDUXLBIOW XD LL SHUPDQHQWH VDX WUDQI]L

(6) Atunci cand valorile de calcul ale parametrilor geotehnici sunt evaluate direct este indicat ca
valorile coefFLHQ LORU SDU LDOL GLQ $QH[D % V ILH XWLOL]DWH F
QLYHOXOXL GH VLIXUDQ FHUXW

I.4.4 Date geometrice

1LYHOXO uL SDQWD VXSUDIH HL WHUHQXOXL QLYHOXULOH
geologice, nveD XULOH GH H[FDYDUH 0L GLPHQVLXQLOH IXQGD LHL WUF

9DORULOH FDUDFWHULVWLFH DOH QLYHOXULORU WHWVHQXOXL
ILH YDORUL P VXUDWH QRPLQDOH oa@ X aHnfeandaRDWH DOH QLYHOXU

6H UHFRPDQG FD YDORULOH FDUDFWHULVWLFH DON QLYHOX!
fie valorile nominale.

$WXQFL FkQG VH DSUHFLD] F DEDWHULOH GDWHORW JHRPHW
structurii, valorile de calcul ale datelor geometrice trebuie determinate direct sau calculate din
YDORULOH QRPLQDOHI1B®RIYHOD LD > 65 (1

a4 = anom* 'a (1.5)
unde:

ad valoarea de calcual datei geometrice

Anom valoareaQ R P L d21®i geometrice

‘a d0,10 m

, 6W UL OLPLW XOWLPH 6/8

(1 6W ULOH OLPLW W WQPAHR QXROWP IGWMIDMDH. FX SUHYHGHULOH FRG.

(2) TUHEXLH V VH YHULILFH IDSWXO F QX VXQW GHS ULWH XUF
pertinente:

(2.1) EQU: pierderea echilibrului structurii sau terenului, considerat ca unsodih in care
UH]JLVWHQ HOH PDWHULDOHORU VWUXFWXULL uL DOH WHUHQXO
UH]JLVWHQ HL

&RQGL LD GH YHULILFDUH HVWH GHILQLWD GH UHOD LD > 65 (1

East:d d Estbat+ Ta (1.6)
unde:
Edst;d YDORDUHD GH FDOFXO D HIHFWXOXL DF LXQLORU GHVWDE
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Edstid = E{ dFrep; Xk/ oh; ad}dst

Estb:d YDORDUHD GH FDOFXO D HIHFWXOXL DF LXQLORU VWDELO
Esth;a= E{ FFrep; Xl o ; ad}stb
unde:
e FRHILFLHQ L SDWXDQLOFHSWURKDQHQWH 4L WUDQ]LI
Anexa B
Ty YDORDUHD GH FDOFXO D UH]JLVWHQ HL OD IRUIHFDUH GH.

contact cu terenul
Not -1Q SURLHFWDUHD JHRWHKQLF YHULILFDUHB (A GDVWH OLPL®& DSH Q@ WBIU
VWKQFRV GL HVWH vQ SULQFLSLX GLVWLQFW ID B8YDDAHD GH]D WAWDLKIQDIOM L
arhimedice.

*(2 FHGDUHD VDX GHIRUPD LD H[FHVLY D WHUERWQXOXL vQ F
FRQWULEXLH vQ PRG VHPQLILFDWLY OD DVLJXUDUHD UH]JLVWHQ
&RQGL LD GH YHUL IGHDWHIOWMYMDH >G-H]16.5) LIV

Eq dRg (1.7)
unde:
Eqd YDORDUHD GH FDOFXO D HIHFWXOXL DF LXQLORU
Eq = E{ dFrep Xi/ o ; ad} (1.8.1)
sau
Ea= & E{Frep X«/ oh; ad} (1.8.2)
unde:
d FRHILFLHQW SDU LDO SHQWUX HIHFWXO XQHL DF LXQ
Rd valoarHD GH FDOFXO D UH]JLVWHQ HL ID GH R DF LXQH
Ra = R{ & Frep, X/ o; ad} (1.9.1)
sau
Ry = R{ d Frep; Xx; adl/ & (1.9.2)
sau
Ri=R{ dFre; X/ oh; ad}/ & (1.9.3)
unde:
& FRHILFLHQW SDU LDO SHQWUX R UH]JLVWHQ GHILQL

Notal- 6WDUHD OLPLW *(2 HVWH GHVHRUL FULWLF SHQWUX GHWWWGHLQRDUHD C
sau structuri de fundare.

Nota 2- 1Q XQHOH VLWXD LL GH SURLHFWDUH DSOLFDUHD FRHIQRMLW@XORU S
WUDQVPLVH SULQ S PKQW SRW FRQGXFH OD YDORUL GH KFMHGHUH QHJUR]RQDE
DVHPHQHD VLWXD LL FRHILFLHQ LL SDU LDOL SRW |IWH SGIL ED D GMOJHEW. M
reprezentativedi DF LXQLORU

Nota3- IQ SURFHGXULOH GH FDOFXO vQ FDUH FRHILFLHQ LHSFUH@WXO/ QW D5
DO DF LXQI=QRU VH LD

83/ SLHUGHUHD HFKLOLEUXOXL VWUXFW X dgel (pveBixie®tV HUH Q X C
DUKLPHGLF VDX GH DOWH DF LXQL YHUWLFDOH
&RQGL LD GH YHUL IGHDWHIOWMYMDH >G-H]16.5) LWV

Vast,d d Gsto:a+ Ra (1.10)
unde:
Vst,d YDORDUHD GH FDOFXO D JUXS ULL vQWUH DF LXQLOH

destabilizatoare
Vist,d = Gdst:a+Qustd

Gstb;d YDORDUHD GH FDOFXO D DF LXQLORU SHUPDQHQWH YHUW
Quist;d YDORDUHD GH FDOFXO D DF LXQLORU YHUWLFDOH GHVWD
Rd YDORDUHD GH FDOFXO D RULF UHL DOW UH]JLVWHQ H DGL
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OD ULGLFDUH SRW IL GH DVHPHQHD UMWULEFWVDWWWIDEHL®OW ] D W

IRW&RHILFLHQ LL S CLy SRIGWQEWUX VLWXD LL SHUPDQHQWH VDX WUDQ]L!
Anexa B.

+<' FHGDUHD KLGUDXOLF D WHUHQXOXL HUR]JLMXQHD LQWE
HIHFWXO JUDGLHQ LORU KLGUDXOLFL
&RQGL LLOH GH YHULILFDUH VXQW GHI{QLWH GH UHOD LLOH >

Udstd d Wbid (.11 a)
unde:
Udst;d valoarea de calcul a presiunii totale destabilizatoare a apei ditagmaza coloanei
GH S PkQW SHQWUX RULFH FRORDQ GH S PkQW SHUWLQH
\b:d WHQVLXQHD WRWDO YHUWLFDO VWDELOL]DWRDUH OD ED
sau
Sustd d Gstoid (.11 b)
unde:
Sistd YDORDUHD GH FDOFXO D IBY BLPKQWHQWXOXL vQ FRORDRQCEL

G stbd greutatD vQ VWDUH VXEPHUVDW D DFHOHLDUOUL FRORDQH

IRW&RHILFLHQ LL Sl Wl Qs SHQMWSHQWUX VLWXD LL SHUPDQHQWH VDX WUD
Anexa B

675 FHGDUH LQWHUQ VDX GHIRUPDQWHK[RYVEAN VIVYV WRMOK W
H[HPSOX IXQGD LLOH FRQWLQXH UDGLHUHOH JHQHUDROWH VDX SF
VWUXFWXULL FRQWULEXLH VHPQLILFDWLY OD DVLJXHUDUHKD UH]L
a prezentului normat.

1Q FD]XULOH XQXL ULVF DQRUPDO VDX DOH XQRU FRQGEL LL G|
GH UHJXO VLWXD LLOH FDUH VH VQFDGUHD] vQ FDVRWJIRULD JH
HVWH LQGLFDW V V H vé&\teidet]rdcormara®dUi AReRd BV H

6H SRW XWLOL]D YDORUL PDL SX LQ VHYHUH GHFKkW FHOH
WHPSRUDUH VDX SHQWUX VLWXD LL GH SURLHFWDUH WUDQ]LW
MXVWLILF

, 6WOURLW GH VHUYLFLXE)GH H[SORDWDUH
6W ULOH OLPLW GH VHUYLFLX VXQW GHILQLWH vQ FRQIRUPLMW

(2) Conform SREN 1992 VW ULOH OLPLW GH VHUYLFLX VXQW GHQXPLWI
(SLE).

O9HULILFDUHD S HQ \aXpldata&yinudrén daCmiP VW F GHQH HOHPHQW VDX
D VWUXFWXULL WUHEXLH V XUP UHDVF -yjQGHSOLQLUHD FRQGL

Eq dCq (1.12)
unde:

Eq YDORDUHD GH FDOFXO VDODEIHFRW K OQXIF MIQGARUDG H. X QL
Cd valoarea de calcuDLPDWHIHFW X OXLVR@HARP E LLCXDE LLDORU GH

(VWH LQGLFDW V VH PR Gtié¢lcaracteriQticE Ré&pdbatetiof DameMioion
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FD]XO vQ FDUH VH SURGXFH R PRGLILFDUH D DFHVWRUD SH GXU
YDULD LD QLYHOXOXL DSHL VXEWHUDQH VDX SULQ XVFDUH

9DORDUHD GH FDOFXO OLlRILWH DH [HHIHFOXX RX D QXFPHIW DK HS OD
GHIRUPD LH D IXQGD LHL VDX D XQRU S UL DOH VWUXFWXULL
FRQVLGHU DWLQV vQ VWUXFWXU R VWDUH OLPLW GH H[SORDW
$VXSUD DFHVWHL YDORUL O Ippiettared\styuttark sudortate dédteleRQYLQ OD

(6) Conform SR EN 1997 uL $QH[D QD LRQDO FRHILFLHQ LL SDU LDOI
exploatareau YDORDUHD HJDO FX

) $ERUG UL GH FDOFXO

$ERUG ULOH GH FDOFXO GHIQRIWHPRIKBXD WIQOQHADUH WAXQW X WI
VHWXULORU GH FRHILFLHQ L SDU LDOL AH @#dttuXpaiametriX QL VD X
geotehnici UL SHQWUXRMWH]JLVWHQ H

$ERUG ULOH GH FDOFXO VH DSOL¥XOWHBRMW ¥R RD G0 XX SO DF U W

(3) Modul de calcul al valoriloEsy UIRy GHILQLWH vQ UHOD LD WUHEXLH GH
XQHLD GLQWUH FHOH GRX DERUG UL GH FDOFXO DERYUG ULOH C
uL $QH[D QD LRQDO

&RHILFLHQ LL SDU LDOL GLQ $QH[D % G B XRYV® QM W UXHS@®WLU XQ
seturile notateA SHQWUX DF LXQL VDXMH ISHQWOX DFUDPHVORLL S PkQ\
SHQWUX UHJLVWHQ H 9DORUIHOBHDPERW®&DDHH @D AD @BXIX W L

(5) Abordarea de calcul 1
(5.1) Gruparea 1A1“+” M1“+” R1

(5.2) Gruparea 2A2°“+” M2“+” R1

Notal- IRWD LD 3 ~ vQuupddd®Q 3*GH

Nota2- &RHILFLHQ LL SDU LDOL VXQW DSPHWL LORWXSHDUBFL VXV H.PO RD LIMW B UHQ X ¢
Nota3- 'DF HVWH HYLGHQW F XQD GLQWUH FHOH GRX JUXS UHIMFWNXHIHD] SL
FDOFXOHOH G4L FX FHDODOW JUXSDUH 7RWXUuL JUXBULWG® LDHUHL WVFHHDHK LISIRWL €

(6) Abordarea de calcul 3

Gruparea: Al* sauA2h) “+” M2 “+” R3

Notal- 1IRWD LD 3~ vQovupdddeQ 3*GH
Nota2-*: & RHILFLHQ LL SDU LDOL VXQW DSOLFD L DVXSUD DF LXQLORU SURYHQLI

Nota3-T: CoHILFLHQ LL SDU LDOL VXQW DSOLFD L DVXSUD DF LXQLORU JHRWHKQ
Nota 4- /D FDOFXOXO VWDELOLW LL WDOX]XULORU VDX DOXUWDEHOHMPSDXHQH!
DF LXQLOH SURYHQLQG GH OD VW UQXWWXWD WIW HJ B WHOW 5 BaEKSQEAR] WRM HLKFQ L\F
GH FRHILFLHQ L SDU LDOL

(WDSHOH SUHOLPLQDUH DOH SURLHFW ULL JHRWHKQ

1.5.1 Stabilirea adancimii de fundare

$GKQFLPHD GH IXQGDUH HVWH GLVWDQ D BawsstébatizalGH OD Q
SkQ OD ED]D IXQGD LHL
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6WDELOLUHD DGKQFLPLL GH IXQGDUH D XQHL IXQGD LL VH IDF
(2.1) *HRWHKQLFH KLGURJHRORJLFH 0L FOLPDWLFH

a)DGKkQFLPHD OD FDUH DSDUH XQ VWUDBMHBYDYW PKkQW FX FDSDFL

b) QOLYHOXO QLYHOXULOH DSHL DSHORU VXEWHUDQH 0L SUL
presiune) in corelare qroblemele care potapaUH vQ WLPSXO H[HFX;LHL VDX vC

c)PLUF UL SRVLELOH DOH WHUHQ X OW ponfiant prél/Gcté telelrgeréaH UH]LV
DSHL GH HIHFWHOH FOLPDWLFH VDX GH OXFU ULOH GH H[HF

dprezen D S PkQWXULORU VSHFLDOH

e)DGKQFLPHD SkQ OD FDUH VH SRW SURGXFH GHJUDG UL SULQ

f) adancimea de afuiere;

gJSUH]HQ D GH PDWHU LtDi®ddlcviRé2idé6aihedekt.); FDUER QD

h)HIHFWHOH YDULD LLORU GH XPLGLWDWH GDWRUDWH XQRU SiI
SUHFLSLWD LL DEXQGHQWH DVXSUD SURSULHW LORU S PkC
climat arid.

(2.2) Proiectul de atbWHFW XU SULQ FDUH VHr Q060SsdQddtaFuRindiDi tdwal L O FRW
VXEWHUDQ GXS FD]

9HFLQ W L
a) HIHFWHOH H[FDYD LLORU UL VDX D HSXLVPHQWHORU JHQHUDO
b) HIFDYD LL XOWHULRDWHOSWH YL ]XDVWH DSOMVQM BR VW U X F L L

&RQGL LL VSHFLDOH vQ H[SORDWDUHD FRQVWUXMDHL FDUH
terenului ddfundare (temperaturi excesive transmise la teren etc.).

(3) $GKQFLPHD PLQLP GH IXQGDWG® NG KQWDEHLD HFHDHPPL ADUH FC
IXQF LH GH FULWHULLOH GH PDL VXV

SHQWUX FRQVWUXF LLOH IXQGDWH SH WHUHQXUL GLILFLOH
FRQWUDFWLOH S PkQWXUL OLFKHILDELOH HWBHJOMH®PKHIFW PUHDO K
tehnice specifice, aplicabile, in vigoare.

, $OHIJIHUHD WLSXOXL GH IXQGD LH

)XQGD LLOH DWUWHIEDOL M CFKMVY WUDQVPLW OD WHUHQ VQF UF |
DF LXQL VHLVPLFH DVLJIJXUHKQSULYGESOY WU UIHB DRRHIG W HUBIR X O X
OLPLW

6WDELOLUHD WLSXOXL GH IXQGD LH VH IDFH LQkQG VHDPD G

6LVWHPXO VWUXFWXUDO DO FRQVWUXF LHL

a WLSXO VLVWHPXOXL VWUXFWXUDO vQ FDGUH FX SHUH L HWF
b) dimensiuni (d&/ FKLGHUL WUNMXBUDWHOD@® UL VXEWHUDQ
c) PDWHULDOH EHWRQ PHWDO ]JLG ULH HWF
d DF LXQLOH WUDQVPLVH GH FRQVWUXF LH DVXSUD IXQGD LLOR!
e) PHFDQLVPXO GH GLVLSDUH D HQHUJLHL LQGXVH GH DF LXQ!

plastice, eforturOH WUDQVPLVH IXQGD LLORU HWF
f VHQVLELOLWDWHD OD WDV UL D VLVWHPXOXL VWUXFWXUDO

(2.2) 4RQGL LLOH GH H[SORDWDUH DOH FRQVWUXF LHL

a) HIRUWXULOH WUDQVPLVH OD IXQGDYLEUG LI \BMWRFEDOQMHVEGWHD WWIHE |

b) posibilitatea pierdet ORU GH DS VDX VXEVWDQ H FKLPLFH GLQ LQVWDO

c) VQF OJLUHD WHUHQXOXL vQ FD]XO FRQVWUXF LLORU FX GHJDM
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d GHJDM UL GH JD]J]H DJUHVLYH FDUH SROXHD] DW3HDO HKR IR WHH RJ L
apelor subterane;

e) LQIOXHQ D GHIRUPD LLORU WHUHQXOXL GH IXQGDUH DVXSUD

i) OLPLWDUHD WDV ULORU vQ IXQF LH GH FHULQ HOH WHKQRORJI

(23) &RQGL LLOH GH H[HFX LH DOH LQIUDVWUXFWXULL

a) DGKkQFLPHD BISQOMXYIXLUHDOL]DUHD IXQGD LLORU FRQVWUXF LH
V S WXULL

b) HILVWHQ D XQRU FRQVWUXF LL vQ YHFLQ WDWH FDUH SRW
infrastructurii (instabilitatea taluzului, afuierea terenului la realz@ uismentelor etc.);

c) sistemul de epuismente;

d SUH]JHQ D UH -HrOQYORU GH I’SH GH HQHUJLH HOHFWULF HWF

(24) &RQGL LLOH GH WHUHQ

a) QDWXUD uL VWUDWLILFD LD WHUH Q XnmeXanic& &le kap@idy déd FDUDF
S PkQW VBXUE&HHYROX LD DFHVWRUD vQ WLPS

b) FRQGL LLOH GH VWDELOLWDWH JHQHUDO D WHUHQXDXL WHU
GH DOXQHF UL GH WHUHQ HWF

¢c) FRQGL LLOH KLGURJHRORJLFH QLYHOXO uL YDULgldaaD VH]JRQL
VXEWHUDQH FLUFXOD LD DSHL SULQ S PkQW HWF

d FRQGL LLOH KLGURORJLFH QLYHOXO DSHORU GH VXSUDID
fenomenului de afuiere etc.).

6H UHFRPDG FD OD DOHJHUHD WLSXOXQVEEBHXQGD ISKUDNFWHF
VXQW HFRQRPLL OD OXFU ULOH GH H[FDYD LH WROHUDQ H vQ H]

1.5.3 Alegerea metodei de calcul

OHWRGD GH FDOFXDVWIWHHE X QHF kKiVO WBIYXOWDWHOH RE LQXWH
FRQGL LYOCQG $HULILFDUHD WHUHQXOXL GH IXQGDUH OD VW UL (

(2) Alegerea metodeide calcMH IDFH LQkQG VHDPD GH XUP WRDUHOH FULW

, &ULWHULL SULYLQG FRQVWUXF LD
,PSRUWDQ D FRQVWUXF LHL

a) FRQVWUXF LL VSHFLDOH &6

b) FRQVWUXF LL RELUQXLWH &2

6HQVLELOLWDWHD OD WDV UL GLIHUHQ LDOH
a) FRQVWUXF LL VHQVLELOH OD WDV UL &67
b) FRQVWUXF LL QHVHQVLELOH OD WDV UL &17

SHVWULF LL GH GHIRUPD LL vQ H[SORDWDUH QRUPDO
a) FRQVWUXF LL FX UHVWULF LL &5(
b) FRQVWUXF LL I U UHVWULF LL &)5¢(

53.2CULWHULL SULYLQG WHUHQXO GH IXQGDUH DOF WXLW GLQ S

THUHQXUL IDYRUDELOH 7) SULQ WHUHQXUL IDYRUDELOH VI
conform normativului NP 074;
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7THUHQXUL GLILFLOH VDX FRQGL LH[NB&®GKD GHP @®Wv @R HJE N UH
VOQF UFDW UDSLG

1.5.3.3 Criterii de alegere a metodei de calcul
In tabelul 1.4 sunt sintetizate criteriile de alegere a metodei de calcul.

Tabelul 1.4
&RQVV
Metoda Sensibilitatea) 5HV W U L|F Telend He
de calcul | W UL OWRerwDQ DOD WDIVGHIRUPD Lfunda@
GLIHUHQ exidatkire
CO | CE | CNT | CST|CFRE|CRE| TF D
3UHVFUISBWVLSYE | ) _ )
SLU | SLE | e . _ )
SLU | SLE .
"LUHFWSLU | SLE e
SLU | SLE .
SLE .

Nota 1- FolosreaPHWRGHL SUHVFULSWLYH OD SURLHFWDUHD IL Qdén@iltal VWH SHUPL
FHOH SDWUX FRQGL LL &2 &17 &)5( 7)

Nota2- 3ULQ IRORVLUHD PHWRGHL SUHVFULSWLYH HMHRQNEGBK OVMQ 6HMSHLL QI
Nota3- OHWRGD SUHVFULSWLY VH SRDWH IRORVL OD SUHGLPHQVLRQDUH
Nota4— IQ FD]XO IRORVLULL PHWRGHL GLUHFWH FDOFXOXO OD VW ULOH OLPL
Nota 5— 1Q FD]XO WHUHQXOXL GH |IX@FERDMH DIQFVWRLWWEQERDRAH. V@ KFRQGL L
SUDFWLF XQLIRUPH 4L RULIRQWDOH HVWH DGPLVFXRHRMBUIHD FRHWRGHLF 3
speciale

, &DOFXOXO OD VW UL OLPLW XOWLPH

&DOFXOXO WD XOWILROH VOIL PRLF HG 1$ HDGW. XXX LI UEKIS FUdEEN# O H DF L X (
conform codului CRO:
a. &RPELQDUHD HIHFWHORU DF LXQLORU SHQWUX VLWX
QRUPDO UL WUDQ]JLWRULH *UXSDUHD IXQGDPHQWDO *
b. Combinarea (efectelorDF LXQLORU SHQWUX VLWXD LD GH SURLH
VHLVPLF *6

(2) 3HQWUX VWDELOLUHD GLPHQVLXQLORU vQ SODQ DOH IXQGI
XUP WRDUHOH VW UL OLPLW XOWLPH GH WLS *(2

(2.1) Capacitatea portanta (Fig. 1.4 a)
5HILVWHQ D OD OXQHFDUH )LJ , E
6WDELOLWDWHD JHQHUDO )LJ , F

3HQWUX YHULILFDUHD OD VWDUHD OLPLW XOWLP GH WLS 67¢

7UHEXLH OXDWH vQ FRQVLGHUDUH GHOWDW W LDG®HGIXIGGHEQ
SHQWUX D VH DVLJXUD F DFHVWHD QX FRQGXF OD R VWDUH OLP

6H SRDWH DGRSWD R SUHVLXQH DFFHSWDELO FRQIRUP
QX FRQGXF OD R VWDUH OLPLW XOWLP vQ VWUXFWXU
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L)
I .
lN
T
>

5HILVWHQ D OD OX

D &DSDFLWDWHD SRUWDQW
~™

E
RRE

N

F 6WDELOLWDWHD JHQHUDO
Figura 1.4

IQ S PKQWXULOH FDUH VH SRW ULGLFD WUHEXLH HYDOXI
IXQGD LLOH UL MWGXPWQRVYDRQYDWHXDVWIHO vQFkW V UH]JLVWH
prelua.

, &DSDFLWDWHD SRUWDQW

[.6.1.1 Principii generale

3HQWUX FDOFXOXO OD VWDUHD OLPLW GH FDSDFLWDWH SR
1997-1]:

Vu d Ry (1.13)
unde:
\A YDORDUHD GH FDOFXO D DF LXQLL YHUWLFDOH VDX FRPEC

DSOLFDW OlRi ED]D IXQGD

V¢« VH GHWHUPLQ FRQIRUP SUHYHGHULORU GLQ FDSLWROX
Nota- Vy WUHEXLH V LQFOXG JUHXWDWHD SURSULH D IXQGD LHL JUH?
WRDWH SUHVLXQLOH S PKkQWXOXL |ILH IDYRUDELOKGDWRURB]IDYRUD
vVQF UF ULORU WUDQVPLVH WHUHQXOXL GH IXQGDUH WUHEXLH LQFO.

Rd YDORDUHD GH FDOFXO D FDSDFLW LL SRUWDQWH

/ILPLWDUHD H[FHQWULFLW LORU

)XQGD LH FX ED]D GUHSWXQJKLXODU

[ (e)? | +] (er)® 1] (.14 a)
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2] B ] [9]

unde:

e HIFHQWULFNWDWBDH RO WflUDQVYHUVDOB) O LPHD ED]JHL IXQ
es HIFHQWULFNWDWBB IIRRD BRQJLWXGLQDO LIOXQJLPHD ED]JHL I

)XQGD LH FX ED]D FLUFXODU

elr” (.14 b)
unde:

e HIFHQWULFNWDWBHN FRHQWIUXO ED]JHL IXQGD LHL

r UD]D ED]JHL IXQGD LHL

'LPHQVLXQLOH PLQLPH DOH ED]®LVIQXREXGD L HILL IV H @GGHHASHOUL L@\
XUP WRDUH GXS FD]

(31) 3BHQWUX FRPELQDUHD HIHFWHORU DF LXQLORU vQ VLWXD LL

WUDQJLWRULL *UXSDUHD IFXRPCOUPLHPWD OR: EWY LHHE XXLGHGOD aliddii HJID O
WRW.DO

(3.2) 3BHQWUX FRPELQDUHD HIHFWHORU DF LXQLORU vQ VLWXD L
*UXSDUHD DFFLGHQWDO DUIDXSORUISHDLFBUW PR FBADUHE XX K G/D ILHHL P L
PDUH GH G L QAD & pebtivveiRWIHEG WILHG DVED JHL 1XAQGW WHEXLH V ILF
PDL PDUH GH GAQ DULD WRWDO

, $ULD FRPSULPDW D EDJHL IXQGD LHL

$ULD FRPSULPDW D EDJHL IXQGD LHL VH GHILQHUWH SH ED]D
5H]LVWHQGH WD Y@M UX S PKQWXUL HVWH QXO
'HSODV ULOH GHIRUPD LLOH VXQW SURSRU LRQDOH FX HIR
'LVWULEX LD SUHVLXQLORU OD ED]D IXQGD LHL HVWH OLQL

IQ FD]XO IXQGD LHL FX ED]D GUHSWXQRKUXQDYU VRIOWLHE W BV
FRPSULPDW VH FDOFXOHD] FX UHOD LLOH

Ac=15(C-2e)B

sau (1.15)
Ac=158-2eg)L

unde:
L,a,B,es GHILQLWH FRQIRUP UHOD LLORU GLQ WDEHOXO |,

iQ FD]XO XQHL VQF UF UL H[FHQWULFH GXS GRX GLUHF LL
GLVWULEX LLORU GH SUHVLXQL OD ED]D IXQGD LHL
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.6.1.3 Aria HIHFsed XV D ED]JHL I1XQGD LHL

)XQGD LH FX ED]D GUHSWXQJKLXODU VROLFLWDW H[FHQWUL

A=LPB (1.16.a)
unde:
L’ laturaL UHGL' =L-2eL
unde:
ee=Ms/N
B’ laturaB UHGR ¥ B—-2es
unde
e=M./N

)XQGD LH FX ED]D FLUFXODU

A=0,7858-2¢) B (1.16.b)
unde
B diametrul bazei

, OHWRGD SUHVFULSWLY

'"HWHUPLQDUHD FDSDFLW LL SRUWDQWH SULQ PHWRGD SUHVI
aceptabile determinate empiric.

(2) Presiunile acceptabile pe terenul de fundare se nuiBd$tH VL X QL FR@®LY MR QW GECHOHQL W
SHQWUX VLWXD LLOH vQ FDUH WHUHQXO GH IXQGDUH DSDU LQ
medii), conform prevederilanormativului NP 074.

ORGXO GH GHWHUPLQDUH D YDORULORU SUHVLXQLORU FRQYH

(4) In Anexa G din SR EN 1997 este prezentat un exempentru stabilirea unor presiuni
acceptabile la fundarea pe roci. Atunci cand s€OWtiHD] R DVHPHQHD PHWRG HV\
HYDOXDUHD UH]XOWDWXOXL FDOFXOXOXL V VH ED]JH]H SH H[SHU

&DOFXOXO FDSDFLW LL SRUWDQWH D WHUHQXOXL GH IXQQG
GLIHUHQ LD] vQ IXQF LH GH
(5.1) Tipurile GH DF LXQL GLUHFWH VDX RULFH FRPELQD LL VQWUH
FRQVWUXF LH
*UXS ULOH GH DF LXQL

&RQGL LLOH FDUH WUHEXLH YHULILFDWH OD VWDHBHDXILPLW
I.5.
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Tabelul I.5

TLSXO GH | Gruparez| &RQGL LD G
IQF UFDUH FHQWULF
NF/ A 7 Peonv (1.17)
ﬁj% unde:
. GE NF VQF UFDUHD YHUWLFDO GH |FDOFXO G|
didigisgiiii o PRER ERImATEE
Pet med
Ns/A "1,2 Pconv (|-18)
i i unde:
GS Ns VvQF UFDUID GHUWFWDFXO GLQ [*6

D —

IQF UFDUH HIFHQWULF GXS R GLUHF LH
Pef max ZLNfB " 1,2 Peonv (1.29)
unde:
GF z FRHILFLHQW/IL)X&dFild FsuBtidatd in
Anexa E
! Petmax unde:e. =M/ Nr
| Mes- PRPHQWXO GH FDOFXO GLQ *)
I/
:7 / Pef max ZLN% b Peconv (1.20)
% o unde:
% GS Z FRHILFLHQW/ILX&d¥ild Esubtdatd Tn
Anexa E
‘ J unde:e. =Mspg/ Ns

Msg- PRPHQWXO GH FDOF

XO GLQ *6

IQF UFDUH H[FHQWULFD REOLF

ZN

Pet max L B " 1,4 Pconv (1.22)
unde:
w( |n GF z FRHILFLHQ W/ Xi@m; hadorBH shint
¥ N, date n Anexa
4 . unde: @ =Mr,./ Nr
E w M- PRPHQWXO GH FDO
' % Pansc 205" Peonw (1.22)
s unde:
%/ GS Z  FRHILFLHQW/LXi@FmB; haloriB:H stint
date In Anexa E
[ ] unde: e =Ms ./ Ns
i Ms - PRPHQWXO GH FDOF

XO GLQ *6

, OHWRGD GLUHFW

OHWRGD GLUHFW VH ED]HD]

SH SDUDPHWULL GH UH]JLVWHC
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S P kuaw
OHWRGD GLUHFW SRDWH IL DQDOLWLF VDX QXPHULF

OHWRGD DQDOLWLF

{V.H)
)

(YDOXDUHD SH FDOH DQDOLWLF
WHUPHQ VFXUW (L SHsiéblgPHQ OXQ
OXDW vQ FRQVLGHUDUH FX S
S PKQWXULOH ILQH

YDORULORU SH

I ‘.'6/’//7 ) L
e

7.

N

N

(2) MetRGD DQDOLWLF HVWH UHFRPDQGDW
F din SR EN 1994, pentru cazul general
prezentat in figura 1.5.

B | 2ep
|
&DOFXOXO FDSDFLW LL SRUW :«;h\" QGL LL
nedrenate este prezentat in Anexa F. \\

&DOFXOXO FDSDFLW LL SRUW\'C _,\LQ"T FRQGL LL
drenate este prezian in Anexa F.

-
Q
o~

S
|
f
|

e
e

B

Figura 1.t

1.6.1.5.2 Metode numerice

(1) Metodele numerice permit determinarea mecanismului de cedare cel mai defavorabil.

6H UHFRPDQG XWLOL]DUHD PHWRGHORU QXPHULFH vQ FD]X

analitice, ca d exemplu:

$WXQFL FkQG PDVLYXO GH S PkQW VDX URF GH VXE R
VDX GLVFRQWLQX ELQH GHILQLW OHFDQLVPXO GH FH&DUH SUH

UL GH GHIRUPDELOLW D \Wrih de@afacterigtidileisioctukhlevale terénulii;H

IQ FD]XO XQHL IXQGD LL DGH]DWH SH XQ GHSR]LW SXWHUC
foarte mult de la un strat la altul. Valorile de calcul ale parametrilor terenului trebuie cunoscute

pentru fiecare strat;

IQ FD]XO vQ FDUH R IRUPD LXQH WDUH VH DIO VXE R IRUF
SRDWH IL FDOFXODW FX XWLOL]DUHD SDUDPHWULORU GH IRUIHF

(3) Metodele numerice utilizate, in gaal, sunt:
(3.1) Metoda elementelor finite;
OHWRGD GLIHUHQ HORU ILQLWH

(4) Calculul pe baza metodelor numerice se face prin utilizarea adacwabr programe de calcul.

, OHWRGD LQGLUHFW

OHWRGD GH FDOFXO LQ Gdelséehiewipirieed ED]JHD] SH PR
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(VWH LQGLEDW V VH Xewpir®d héhefal rec@osfRGHO VHPL

(3) In Anexa E din SR EN 1997 este prezentat un exemplu pentru estimarea valorii de calcul a
FDSDFLW LL SRUWDQWH D XQHL IWAGITULQD $R/ DY BDWHHX GW B WIHRO

(4) In Anexa D din SR EN 1997 este prezentat un exemplu pentru estimarea valorii de calcul a
FDSDFLW LL SRUWDQWH D XQHL IXQGD LL SH ED]D UH]XOWDWFE

conul.

(5) In lipsavallULORU IDFWRULORU SDU LDOL UHODWLYL SHQWUX FRP]
VH UHFRPDQG XWLOL]DUSBQVRUWALFD & QFEXERHS, & R UVDDQ W

, 5HILVWHQ D OD OXQHFDUH

$WXQFL FKQG VQF UFDSHDWQ® ID/WH) GB UMRO IXQGD LLOH WUHI
FHGDUHD SULQ OXQHFDUHD SH WDOS

3HQWUX FDOFXOXO OD VWDUHD OLPLW GH UHJLVWHQ OD O)
1997-1]:

Hd de+Rp;d (|23)
unde:
Hd YDORDUHD GH FDOFXO D DF LXQLL RULIRQWDOH VDX FRP

DSOLFDW SDUDOHO FX ED]D IXQGD LHL

He VH G HW éhtdirippevederilor din capitolul 11.2
Rd YDORDUHD GH FDOFXO D UH]JLVWHQ HL XOWLPH OD OXQHF
Rp:d YDORDUHD GH FDOFXO D UH]JLVWHQ HL IURQWDOH 0L VDX

HiDVXSUD IXQGD LHL
I1RWHs WUHEXLH V LQFEROFXDORBUHP WGHHL SUHVLXQL DFWLYH D S PkQWXOXL

(3) ValoareaRy.qtrebuie sase determine iR PDQLHU SHUWLQHQW UL SUXGHQW
FDI]XO IXQGDWLLRU SH S PkQWXUL DUJLORDVH DDODUIRPXQ J]RQD |
VvV UHIOHFWH SRVLELOLWDWHD FD SH GXUDWD GH YLD HVWL
FRQWUDF LH GH IH HOH YHUWLFDOH DOH IXQGDWLLOMRAD VQHEXL
ID D IXQGD LHL VUILAH NOBHX @MW BWXSSULQ DFWLYLW L XPDQH

(4) Este indicat ca valorile pentRy URyq V' ILH FRUHODWH FX RUGLQXO GH P ULPI
SHQWUX VWDUHD OLPLW GH vQF UFDUH FRQVLGHUDW /D GHS
LQIOXHQPSIRUW ULL GLQFROR GH GHSODVDUHD GH YkUI

'HWHUPLQDUHD UHJLVWHQ HL GH FDOFXO OD OXQHBBUH vQ FR
EN 19971]:

Ri=Vdtan @ (1.24)

unde:

Vg YDORDUHD GH FDOFXO D vQF UF ULL HIHFWLYH YHUWLFD
stabilirea luiVe WUHEXLH V VH HiQUYMBOW ®GBFLXQL GHSHQGHQ
independente

@ unghiul de frecare de calcugpoate fi admis egal cu valoarea de calcul a unghiului

HIHFWLY GH IUHFDUH L QW RWQIXQD ¥ WDOH DG AUEMMIRQ WX U

sau egal cu 2/B4,¢ OD IXQGD LL SUHIDEULFDWH OLVH
Nota- in lipsa UQRU UH]XOWDWH H[SHULPHQWDOH GHWHUPLQDWH SUIRUNQHRHUF UL
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FRHILFLHQWXOXL GH |UHPRmiiddte B An&¥aD3D SD IXQGD LHL

'HWHUPLQDUHD UH]JLVWHQ HL GH FDOFY®H BRMXR Y F DUHODQLA |
SR EN 19971]:

Rd = min{Ac cu.d; 0,4Vd} (1.25)

unde:

Ac DULD FRPSULPDW D ED]JHL IXQGD LHL

Cu:d FRH]JLXQHD d@ bW HQ D W

Vi YDORDUHD GH FDOFXO D vVQF UF ULL WRWDOH YHUWLFDOF

, 6WDELOLWDWHD JHQHUDO
3RW IL DSOLFDWH FDOFXOHOH GH VWDEIBOIEFWMDWHDIDHQHUDO G

(2) StabiltateD JHQHUDO FX VDX I U IXQGD LL WUHEXLH YHULILFDW
(2.1) In apropiere de un taluz sau pe un taluz, natural sau artificial;
I1Q DSURSLHUHD XQHL H[FDYD LL WUDQUHH OXFU UL GH V>
(2.3) Tn apropierea unui rau, canal, lac, rezervor sau mal.

SHQWUX RULFH VLWXD LH WUHEXLH V VH GHPRQVW-UH]H FRQ
6HF LXQHD F SLHUGHUHD GH VWDELOLWDWH D PDVLYX
sufLFLHQW GH SX LQ SUREDELO

&DOFXOXO OD VWDUHD OLPLW GH H[SORDWDUH

, *HQHUDOLW L

&DOFXOXO OD VWDUHDN HUMLAL X GYHHI[B BHEBWmIMRWHIOQ U U M BH BWGEIH
DF LX@GHIRQLWH FRQIRUP FRGXOXL &5 GXS FD]
a. CombinaLD JUXSDUHD FDUDFWHULVWLF
b. &RPELQD LD JUXSDUHD IUHFYHQW
c. &RPELQD LD JUXSDUHD FYDVLSHUPDQHQW

&DOFXOXO OD VWDUHD OLPLW GH H[SORDWDUH FRPSRUW
XUP WRDUHORU FULWHULL SULQFLSDOH
'HSODV UHIRURDXLG YDORULOH GH FDOFXO OLPLW SHQW
VWUXFWXU R VWDUH OLPLW GH H[SORDWDUH
IQF UFDUHD WUDQVPLY OD WHUHQ YDORDUHD GH FDOFX
SODVWLFH FX H[WLQGHUH WHPIWQ@W SHREMDQWRDXWLFL MY LQW
VQGHSOLQHUWH FRQGL LD GH UXSHUH vQ S PKkQW

6LWXD LLOH vQ FDUH FDOFXOXO OD VWDUHD OLPIHHMX®H H[SC
1.4.

6H UHFRPDQG HIHFWXDUWIRDW DO XJ% OR D \®D UWHVDHIGWT UX FDW F
UL vQ FD]XO IXQG URR QB \DW BIIQRAHHSE DY QLW L F

(VWH LQGLFDW FD DGKQFLPHD SkQ OD FDUH V ILH OXDWH
S PKQW V GHSLQGUIGHRDBRQIKLPGHMD LHL GH YDULD LD vQ IXQF LH
GH GHIRUPD LH UL GH GLVWDQ HOH GLQWUH IXQGD LL
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(6) In cazul structurilor fundate pe argile, este indicat de a se calcula raportul dintre capacitate
SRUWDQW D WHUHQX®XLY ARHUHM B X@LWRMDWHHQHGUHQDWH UL SUE
FDUH DFHVW UDSRUW HVWH PDL PLF GH HVWH LQGLFDW V
exploatare.

/ID HVWLPDUHD WDV ULORU GLIHUHQ LD@WLGH WUWRWHL WVOKRN GJILHLC
VQF UF ULORU FkW UL YDULDELOLWDWHD SRVLELO D/WBUHQXOX
O L Pde\&kploatare.

(IHFWXO IXQGD LHL oL XPSOXWXULORU YHFLQH WUdEXLH OXLEL
HIRUWXULORU vQ WHUHQ 0L LQIOXHQ D DFHVWHLD DVXSUD GHIR

/D DSUHFLHUHD P ULPLL GHSODV ULORU IXQGD LHL WUHEXLH
(VWH LQGLFDW V QX VH FRQVLGHUH GUH&WM. H{IDFWH YDORULOH !

) '"HSODV UL uL GHIRUPD LL

&RQGL LD H[SULPDW SULQ UHOD LD , VH SDUWLHAXODUL]HD
VDX GHIRUPD LHL DYXW vQ YHGHUH SHQWUX YHULILFDUHD OD V

(2)Es UHSUH]LQWO RWILEH GBS GHIRUPD LH SRVLELO D IXQGD LHL F
GDWRUDW XQMLFRPBEIXJIIE LDORU GH

3)C¢a UHSUH]LQWO LYROERHDIUAHDY ULL VDX GHIRUPD LHL IXQGD LHL VD
, 7DVDUHD DEVROXW

(1) CalcuXO wbv ULL DEVROXWH WUHEXLH V VH UHIHUH DWkKkW OD W
pe termen lung.

/ID FDOFXOXO WDV ULORU vQ S PKkQWXUL VDWXUDWH SDU LDO
1) WDVDUHD LQVWDQWRQHRKQWMGLOW VDSHKKQUWWH GDWRU
OXQHFDUH VXE YROXP FRQVWDQW UL SHQWUX S PkQWXULOH SIL
OXQHFDUH FkW 0L UHGXFHULL GH YROXP
(22)ss WDVDUHD GDWRUDW FRQVROLG ULL
23)ss WDVDUHD GDWRUHIMWHFXMQUINSHFLDO vQ FD]XO XQRU S Pk
sensitive.

/ID FDOFXOXO WDV ULORU S PKQWXULORU VSHFLDOH VH YRU D

OHWRGHOH XWLOL]DWH FXUHQW SHQWUX HYDOXDUHD WDV ULH
OHWRG BEWHRWLBHODVWLFLW LL LQGLEDW vQ $QH[D ) GL
OHWRG ED]DW SH UHGH IRIJPDRQUHD U QGHRADORUWQ $QH[D +
OHWRGH QXPHULFH ED]JDWH SH PRGHOH OLQLDUH VDX QHOI

(4.4) Metode semémpiriFH ED]JDWH SH UH]XOWDWHOH GHWHUPLQ ULORU
K din SR EN 1997 VXQW SUH]HQWDWH PHWRGH GH FDOFXO D WDV UL]
SHQHWUDUH FX FRQXO &37 SUHVLRPHWUX OpQDpaBa. SHQHWUDU

I1Q $QH[D - VXQW LQGLFDWH PRGDOLW LOH GH VWDELQLUH D
vQ FDOFXOXO WDV ULORU

, '"HSODV UL UL GHIRUPD LL SRVLELOH
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In Anexa H din SR EN 1997 U LAwe&Xa H a prezentului normatsunt defirite principalele tipuri
GH GHSODV UL 4L GHIRUPD LL SRVLELOH

.723'HSODV UL 0L GHIRUPD LL OLPLW

(1) Tn Anexa H din SREN 1997 (L vQ $QH[D + D SUH]JHQWXOXL QRUPDWLY VX
RULHQWDWLYH DOH GHIRUPDV LWIORRIUVIW QB PWXLWIRIRU GL DOH GHS

$VXSUD YDORULORU OLPLW WUHEXLH V VH FRQYLQ OD SURL
, IQF UFDUHD WUDQVPLV OD WHUHQ

&ULWHULXO GH OLPLWDUH D vQF UF ULORU WUDQVPLVH OD
paUWLFXODUL]HD] SHQWUX YHULILFDUHD OD VWDUHD OLPLW GH

(2 1Q FD]XO vQ FDUH FDOFXOXO VH HIHFWXHD] XWLOL]kQG PHYV
VQF UF ULORU WUDQVPLVH OD WHUHQ VH H[SULP SULQ UHOD LL¢

(3)Incaz’0O vQ FDUH FDOFXOXO VH HIHFWXHD] SULQ PHWRGD GLUF
SULYLQG OLPLWDUHD vQF UF ULORU WUDQVPLVH OD WHUHQ VH F

Pef,med dppl (|.26)
unde:

Petmed SUHVLXQHD HIHFWLY PHGLH ®DQROJE IBHIB BJILEM. FHDIE F WEIDL
DF LX@GHIRQLWH FRQIRUP &5 GXS FD] FDUDFWHULVWLF I

Ppl SUHVLXQHD SODVWLF FDUH UHSUH]LQW YDORDUHD GH FD(
S PkQW DSDU JRQFQGHUH
3UHVLXQHD SODVWLF VH FDOFXOHD] XWLOL]kQG PHWRGD GD

(5) Conform SREN 1997 (L $QH[D QD LR/@DOLO S HIRW UWR IEGIH AH[IS Q R.DWSDUH L
GH UH]JLVWHQ SHIQMYXORPUAW XUDO FX

| &DOFXOXO OD YLEUD LL

)XQGD LLOH FRQVWUXF LLORU VXSXVH OD YLEUD LHOVDX OD
VQFKW V VH DVLJXUH F YLEUD LLOH QX SURGXF WDV UL 0L YLEL

(VWH LQGLFDW V VH LD P VRNLVEBHSSBREBRBNK WUH RO\ UX vIQV
VQF UF ULORU SXOVDWRULL GL |UHPYHWHR BULS\HEW DXVDVWHPXO
DSDUL LD O&EKHILHULL vQ W

9LEUD LLOH SURGXVH GH FXWUHPXUH WUHHE9EH LOXQM[I® vQ FI
QD LRQDO

, )JXQGD LL SH URFL

&RQVLGHUD LLOH FRPSOHPHQWDUH SHQWUX SURLHFWDUHD I1XQ(
SREN1997 O6HF LXQHD
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352,(&7$5($ 6758&785%/

PARTEA all-a

6FRS oL GRPHQLL GH DSOLFDUH

(1) Prevederile din partea & D D SUH]J]HQWHL QRUPDWLY VH UHIHU
FRQVWUXFWLY D

IXQGD LLORU GH VXSUDID

$)81'$ ,,/25 '( 6835%$)%$79%

OD GL

SH WHUHR/@XUL IDY|

DSOLF SUHYHGHHURKOGWGUQOH WHKQLFH VSHFLILFH DSOLFDELOH
SUHYHGHULOH QRUPDWLYXOXL VH DSOLF XUP WRDUHORU WLES

D
E

IXQGD

LL LIRODWH

c) radiere generale.

'HILQL LL QRWD LL gL VLPEROXUL
BULQFLSDOHOH GHILQL LL

QRWD LL uL VLPEROXUL

prezentate in tabelul 11.1 si Il.2.

Tabelul 11.1

'HILQL LT

P6HPQLILFD LD

Sistemul
structural

$QVDPEOXO HOHPHQWHORU FDUH DVLJXU UH
DF LXQHD vQF UF ULORU VWDWLFH UL GLQDPL
6LVWHPXO VWUXFWXUDO HVWH DOF WXLW
LQIUDVWUXFWXUD , daL WHU

Suprastructurg

$QVDPEOXO HOHPHQWHORU VWUXFWXUDOH VLU
UHJXO SH'R D FRQ\

Infrastructura

$QVDPEOXO HOHPHQWHORU VWUXFWXUDOH VL
HVWH DOF WXLW GLQ VXEVWUXFWXU 0L 1XQ(
LQIUDVWUXFWXUD HVWH DOF WXLW GLQ IXQG

Substuctura

SDUWH D LQIUDVWUXFWXULL SR]JL LRQDW VvQW
6XEVWUXFWXUD HVWH DOF WXLW GH UHJXO
VWKkOSL uL HOHPHQWH RUL]JRQWDOH VDX vQF(
In raport cu suprastructuraDFHDVWD SUH]LQW GLIHUHQ
FDUH FRQGXF OD FDSDFLW L GH ULJLGLWDWH
IQ XQHOH FD]XUL VXEVWUXFWXUD LQFOXGH (

IXQGD LL FRQWLQXH GLVSXVH GXS XQD GRX VDX PDL PXOW

XWLOL]D

JLVWHQ C
FH LQFO.
GLQ WU

WXDWH C

lWXDWH
5D LL OD
D LL
UH VXSU
GLQ HC
DLQDWH
H GH DO
GL UH]L\
L SULPXC

Zero
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LEGENDA

S=Suprastructura
S I=Infrastructura
— I = E B:Substrl_J_ctura
@ @ C—D @ T C—D C—D @ C—D T F=Fundatii
a) b) T=Teren de fundare
1 — S
T 1 S — 1
S — — +£0.00
CTA oo CTA 2000 STA ;_
>~ | = 5 |
F = ! % F**B ! F =
T T T
C) d) e)
Figura Il.1
Tabelul 11.2
1RWD LD VDX
simbolul QHPQLILFD LD
Litere LATINE
As $ULD GH DUP WXU
As,con $ULD GH DUP WXU GH FRQHFWDUH GLQ SODQRUHX
Ast, Asv $ULD DUP WXULL RULIRQWDOH UHVSH
Aw 6XSUDID D VHF LXQLL GH IRUIHFBOBFKGLQWUH HOHPHAQ
B 'LPHQVLXQHD PDL PLF D W OSLL IXQGD LHL|DYKQG IR
Ba / LPHD DFWLY D IXQGD LHL
Cw JRU D GH FRPSUHVLXQH GLQ ELHOD FRPSULRPDW GLQ
Eai 9DORDUHD GH SURLHFWDUH [ldietlHMBM X O XL DF LXQLL VHL
Erd (IRUWXO FDUH DF LRQHD] OD SDUWHD VXSHULRDU D
Erc (IRUWXO GLQ vVOQF UF UL QHVHLVPLFH FDUH
Ere (IRUWXO GLQ vQF UF UL VHLVPLFH FDUH DF LRQHD] O
Fo JRU HWRDUH GH ED]
H 1Q O LPHD IXQGD LHL
H’ 1Q O LPHD OD PDUJLQHD IXQGD LHL WLS REHOLVF
Hi, H2 1Q O LPLOH WUHSWHORU EORFXOXL GLQ EHWRQ VLPS(
Hc 1Q O LPHD VHF LXQLL IXQGD LHL FRQWLQXH
Hi Grosimea fundului paharu
Hi 1Q I0PH LQIUDVWUXFWXU
Hmin 1Q O LPHD PLQLP D IXQGD LHL
Hp 1Q O LPHD SDKDUXOXL IXQGD LHL SHQWUX VWKOSL SU
H: Grosimea radierului
Hv; Lv 1Q O LPHD OX
L 'LPHQVLXQHD PDUH D W OSLL IXQGD LHL DYKQG IRUPL

LungmHD VLVWHPXOXL GH IXQGDUH SHOWU;

Lo

'LVWDQ D GLQWU
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Lc Lungimea consolei grinzilor de fundare

Ls 9DORDUHD GH FDOFXO D IRU HL GH O

M Momentul incovoietor rezulta vQ FHQWUXO GH JUHXWDWH DO VH

M1 Momentul incovoietor transmis paharului prin presiuni pe peretele frontal

Mi Momentul incovoietor in stalpul

Mc, Nc ORPHQWHOH VOQFRYRLHWRDUH 0L IRU D D[LDO OD ED]

Med ORPHQWXO QHD] OD SDUWHD V.

Mx ORPHQWXO VQFRYRLHWRU ID GH VHF LXQHD |

My ORPHQWXO VQFRYRLHWy

N JRU D D[LDO B5H]XOWDQWD vQF UF ULORU D[LDOH vQ
IXQGD LHL

N1 JRU D D[LDO pahbbpprvireioMil d@ Bonolitizare

N2 JRU D D[LDO GH VWU SXQJHUH D IXQGXOXL SDKDUXO?>

NFd JRU D D[LDO FDUH DF LRQHD] O

Np JRU D GH VOWLQGHUH vQ SHUH LL ORQJLWXGLQDOL

P Rezultanta presiunilor pe peretelerital

Rai 5HILVWHQ D HIRUWXQO FDSDELO HOHPHQWX|OXL

T Moment de torsiune

\Y JRU D W

Vrd JRU D WLHWRDUH FDUH DF LRQHD] OD SDUWHD VXSH

Vint JRU D WLHWRDUH FDUH VH GH]JYRO

VRd,c Capacitatd EHWRQXOXL VLPSOX OD IRU D W LHWRDUH

ag $FFHOHUD LD WHUHQXOXL SHQWUX SURLHFWDUH

bp *URVLPHD SHUHWHOXL SDKDUXOXL OD SDUWHD VXSH

bs, Is 'LPHQVLXQL VHF LXQH VWKOS

bo, lo 'LPHQVLXQL SDKDU C

b'w /| LPHD ELHOHL FRMHSAUH®B WXHQGIDQLFHHUSD KD U

d 1Q O LPHD XW

ds 'LDPHWUXO WLMHL 0XUXEXOXL

fok 5HILVWHQ D FDUDFWHULVWLF D EHWRQXOXL OD FRPS

fed, feta S5HILVWHQ D GH FDOFXO D EHWRQXOXL OD FRPSUHVLX

fotm S5HILVWHQ D PWu@diktindere HWR Q

fbd (IRUW XQLWELC

fy 9DORDUHD FDUDFWHULVWLF D UHJLVWHQ HL GH FXUJ

fys 5HILVWHQ D GH F

h 1Q O LPHD VHF LXQLL WUDQVYHUVDOH D JULIQ]JLL

hr Grosimea radierului

he IQ O LPHD FX]JLQHD VHF LXQLL WUDQVY

hw 1Q O LPHD SHUHWHOXL

b 'LPHQVLXQHD LQWH

Ibd Lungimea de ancorare

lc, bc IXQJLPHD FX]JLQHWXOX

lw 1Q O LPHD VHF LXQLL SHUHWHOXL

ls, bs 'LPHQVLXQLOH Vidde & 3tdpuluii WUDQVYH

p BUHVLXQH GH F-teren; procent de arm

q Factor de comportare

u SHULPHWUX G

Ui SHULPHWUXO GH VWU SXQJHUH OD GLVWDQ Pp G

Uo SHULPHWUXO GH VWU SXQJHUH OD ID D VWkKkPSXOXL

Litere GRECESTI

: Rai/Edi

D Unghiul blocului din beton simplu
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8QJKLXO FX]JLQHWXOXL GLQ EHWRQ DUPDW| )DFWRU
VOQFRYRLHWRU vQ FD

/ 8QJKLXO ELHOHL FRPSULPDWH GLQ SHUHWHOH IXQGD

Rd J)DFWRU GH V)

1, 2 Factori pentruFDOFXOXO HIRUWXOXL GH DGHUHQ

P Coeficient de frecare

C &RHILFLHQ L GH UHGXFHUH D UH]JLVWHQ HL OD FRPSU

U Coeficient de armare

I &RHILFLHQW GH DUPDUH WUDQVYHUVDO

1 Efort unitar normal

Rdmax (IRUW XQLWDU GH DGHUHQ

Jhed (IRUW WDQJHQ LDO PHGLX

N 'LDPHWUXO EDUHL GH DUP WXU

-L 'LDPHWUXO EDUHL GH I

N 'LDPHWUXO EDUHL GH DUP WXU WUDQVYHUVDO

QLW LOH GH P VXU UHFRPDQGDWH OD SURLHFWDUHD IXQGD

Tabelul 11.3
0 ULP U.M.
JRU kN
oDV kg
Moment kNm
0DV YR kg/m®
*UHXWDWH YROXPLF KN/m?®
(IRUW XQLWDU SUHVLX kP&

., &HULQ H JH Qhproibotareabidsivructrilor
3.1 &HULQ H SULYLQG SURLHFWDUHD IXQGD LLORU

)XQGD LLOH WUBEWLHOS UREKW WD WHIDQVPLW OD WHUHQ VvQF
FHOH GLQ DF LXQL VHLVPLFH DVLJXU kifGrea @@rtilRide QiddeiD FRQG |

OD VW UL OLPLW

)XQGD LLOH FD HOHPHQWH VWUXFWXUDOH VH YRU SURLHFW
verificare OD VW ULOH OLPLW XOWLPH-I}L @WHFRHHXOLBLX GLQ 65 (1
1.3.2 & HUL Q Hd praldctatea substructurilor

6 XEVWUXFWXUD DUH UROXO GH D SUHOXD vQF UF WKWH SURY
IXQGD LLORU

/ID SURLHFWDUHD VXEVWUXFWXULORU VH YRU OXDLWMHFRQVLC
de sSSUDVWUXFWXU FRQIRUP SUHYHGHULORU GH OD FDS ,, aL
FRQGL LLOH GH YHULILFDUH OD VW ULOH @LPBWH KXRVLP K R G >XEHX

GH SURLHFWDUH -RrevedeR dd-proi@ciat8WR W UX FO GLU-L. LQGLFDWLY 3

3.3 &HULQ H SULYLQG SURLHFWDUHD LQIUDVWUXFWXULORU
(1) SevorUHVSHFWD FHULQ HOH GH OD SXQFWXDQXPH GLQ QRUPDW

a) DOF WXLUHD IXQGD LLORU FRQVWUXF LHL 0IXLDH O/MHJDW KUXWHD
FRQGL LD FD vVQWUHDJD FO GLUH V ILH VXSXV XQHL H[FLWD L
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b) vQ FD]XO VWUXFWXMRQOQXPDW KW XSIMWWUHH GLQWWXFWXUDOL FX UL
UH]JLVWHQ GLIHULWH VXQW W RABQBXOVELID HJ LG D YW U M FMWX
radier casetat;

c) vQ FD]XO DGRSW ULL XQRU HOHPHQWH GH IXQGDUH LQGLYLG!:
HVWH UHFRPDQGDELO XWLOL]DUHD XQHL SO FL GH IXQGD L}
OHXW vQWUH DFHVWH HOHPHQWH vQ DPEHOH GLUHF LL

d VH UHFRPDQG V VH HYLWH IRUPHOH GH FRQVWUXF LL OD F
VHLVPLF SRW DS UHD VXSUDVROLFLW UL DOH XQRU HOHPHAQ
infrastructurilor.

/ID SURLHFWDUHD HOHPHQWHORU LQIUDVWUXFWXUHL YRU IL
OLPLW XOWLPH 0L GH VVHUYSBHX XFPL-QUI63 (1

,QIUDVWUXFWXUD VH YD SURLHFWD DVWIHQul\e@g$icWe V ILH V
FRPSRUWDUH )LJ ,, (IRUWXULOH GLQ DF LXQL VHLVPLFH V
PHFDQLVPXOXL GH SODVWLILFDUH DO VXSUDVWUXFWXULL $F
VWUXFWXULOH FDUH VH SURLEEWBWH PR G&MUDVF WKXLIX 6 XPG&EXWHD W

Perete QZH N
Stalp\: =+ | Articulatii plastice
Grinda

B I

£ ]

Figura I.2

6H DGPLWH SURLHFWDUHD PHFDQLVPXOXL GH SODVWLILFDU
SODVWLFH 0L vQ VXEVWUXFWXU FD] vQ FDUH VH YRU OXD P V
substructur.

/ID FRQVWUXF LL FDUH QX VH vQFDGUHD] vQ FHULQ HOH GH
silozuri de beton armat) se poate admite plastificarea terenului de fundare. In acest cazc interzi
calculul terenului de fundare pe baza metodeiprdd SWLYH ED]DW SH SUHVLXQL FRQ®

$WXQFL FKQG LOWWUBNFWXQHDUWAHRIHQIOXHQ VHPQLILFDWLY
vQ VWUXFWXU SURSULHW LOH WHUHQXOXL GL HIHEBWHOH LQWH
1997- 'LPHQVLRQDUHD IXQGD LLORU GH VXSUDID SRDWH IL HII
DGHFYDWH SHQWUX D GHYWUXKWRWHUDF LXQHD WHUHQ

( 7RDWH HOHPHQWHOH LQIUDVWUXFWXULORU WUHEXKH V VDW
INMWUHDJD VWUXFWXU SURLHFWDUHD HOHPHQWHORU LQIUDVW
FRQIRUPLWDWH FX SUHYHGHULOH QRUPDWLYXOXL 1( IQ DQ
PLQLPH DOH UDSRUWXOXL DS FLPHQWMERORV HIHPEIQRHGWG HQUIK]G
clasa de expunere. Pentru stabilirea grosimii stratului de acoperire se va utiliza metodoloBia din S

EN 19921- 3HQWUX HOHPHQWHOH vQ FRQWDFW FX S PKQWXO VWUL
va fi minim 50 mm.
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[1.4 Eforturi transmise infrastructurilor

I1.4.1 Prevederi generale

(IRUWXULOH WUDQVPLVH LQIUDVWUXFWXULORU VH GHWHU
VXSUDVWUXFWXU vVQF UF ULOH DSOLFDWH GLUHFW LQIUDVW
GLQ vVQF UF UL GH H[SORDWDUH IRU H VHLVPLFH HWF SUHVL?
apei etc.

D 2ULFH DF LXQH VHPQLILFDWLY SHQWUX SURLHFWDUHD HOHP
terenului de fundare se va consider&ategoria de eforturi transmise infrastructurii.

(IRUWXULOH WUDQVPLVH LQIUDVWUXFWXULORU VH GHWHUPL
CRO.

E 6WDELOLUHD HIRUWXULORU WUDQVPLVH LQIUDVWXFWXULOF
VHLVPLF HVWH GH UHJXO FRQGL LRQDW GH GLPHQVLRQDUHD

(IRUWXULOH GLQ LQIUDVWUXFWXU UH]XOW vQ XUPD FDOFXC
FDOFXO DGRSWDW IiQ PRG WUDGL LRQDWDD WX SOD YW UK 6 WX LFIR W H
SHVWH VXEVRO VDX vQ OLSVD XQXL VXEVRO OD QLYHOMIO FRWH
ED]D VXSUDVWUXFWXULL FRQVWLWXLH VQF UF UL SHQWUX LQIUD

D $FHDVW LSRSMWHDEHUWSHDAMFHX VWUXFWXUL vQ FDGUH 0L VWUX

E 3HQWUX VWUXFWXUL FX SHUH L LSRWH]D SRDWH IL FRUHFW
VXEVROXULOH DX R DOF WXLUH FDSDELO V DVLIJXHUKGH]YROW
LQFRUHFW FkQG FO GLUHD QX DUH VXEVRO I|IQ DFHWW FD] WUHE

2 PRGHODUH PDL FRUHFW FRQVW vQ D FRQVLGHUD VWU
VXSUDVWUXFWXU LQIUD VWU ¥rWdeUundate poddJfHQodelat thXh@& DUH 7
VLPSOLILFDW FD XQ DQVDPEOX GH UHVRDUWH FDUDFWHUL]DWH
FRUHFW DWKW WLPS FKkW QX DSDU vQWLQGHUL SH VX®WID D W
Cu resoarteare nu preiau intinderi.

' (IRUWXUL WUDQVPLVH LQIUDVWUXFWXULORU vQ JUXSDUHLEL
VHLVPLF

/D SURLHFWDUHD LQIUDVWUXFWXULL DF LXQHD VHWPLF RUI
din codul P10€1.

(2) In JUXSDUHD GH VvQF UF UL FDUH FRQ LQH DF LXQL VHLVPLFH
VXSUDVWUXFWXULL L R FRPSRUWDUH vQ GRPHQLXO HODVW
infrastructurilor sunt cele asociate mecanismului de disipare a ene@@XVH GH DF LXQLOH VH
(Mrd, VEd, Neg, - ) LI, FRQVLGHUkKkQG HIHFWHOH VXSUDUH]LVWHQ F
GHS dL vQV YDORULOH FRUHVSXQ] WRIFRK) IRRIFPSRUW UULOL HO D)\RW
generalizate capabile s WHUPLQ FRQVLGHUkKkQG UH]JLVWHQ HOH GH FDOF>
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Figura I.3

IQ FD]XO IXQGD LLORU HOHPHQWHORU YHUWLFDOH LQGLYLC
SDUDJUDIXO VH SRDWH FRQVLGH WER agupily LIXIQE>XOWL HL.DWH Hel H W\N ¢
GXS FXP XUPHD]
Erd =Erct ra (FE (1n.1)
n care
Erc HIHFWXO DF LXQLL HIRUWXO VHF LRQDO GLQ vQF UF UL

GH DF LXQL FRQVLGHUDWH vQ FDOFXOXO OD FXWUHPXU

Ere HIHFWXO DFQXVPHIFL LRODWVXGLQ VQF UF ULOH VHLVPLFH GH
Rd IDFWRUXO GH VXSUDUH]LYVBHQL HI®BORMKUX SHQWUX

valoareaRdi/Ed) "q vQ JRQD GLVLSDWILFOD/WONMPWQRWXIORKDUH DUH
cea mai mare asupra efortultd considerat iar

Rai UH]JLVWHQ D HIRUWXO FDSDELO HOHPHQWXOXL

Eai valoarea de proiectare a efortului in elementtRUHVSXQ] WRDUH
de proiectare

IQ FD]XO IXQGD LLORU GH VWKOSL (s& GHMW HULP LGX FRCL OrlD GRID
raportului momenteloMrd/Meg VQ VHF LXQHD WUDQVYHUVDO GH OD ED]D ]JRQ

IQ FD]XO IXQGD LLORU VWKOSLORU FDG UH\ORKM PBIOWODUWIFB PXQ
D UDSRUWXO X INrWREJ ddtériRidtenti @bte diagonalele intinse.

IQ FD]XO IXQGD LLORU VWKOSLORU FDGUHOdM vaIchW=DOLFH F)
PLQLP D UDSRUWXO Xk/VR G HODRWP WQIDHW RCHIHW U X WRDWH JRQHO
sau a raportului mmentelor incovoietoar®rd/Meq Stabilite pentru toate zonele disipative prin
eforturi de Tncovoiere.

IQ FD]XO IXQGD LLORU DOF WXLWH FD VLVWHPH 3D GBOH VD.
fundare sau infrastructuri complexe) la cale SUDUH]LVWHQ D VHF LXQLORU GLQ F
VLWXD LD GH SURLHFWDUH VHLVPLF HVWH UHODWLRWWOLUROP
VHF LRQDOH vQ HOHPHQWHOH VLVWHPXOXL GH IXQGDUH VH YR
completDO DQVDPEOXOXLMYXYDYIMNMEBENWPWXUSH FDUH VH DSOLF vVvQF
IRU HOH VHLVPLFH GH SURKIKFM)BFPWHR PXAHVVLSOUBDWH \SWHQW WPHG

Erd =Erc+ 1,5 Ere (1.2)
SHUH LL QHGHAWRDWL VODE DUPD L DGLF SHUH L FX GLPHQV
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lw e P IGLe hw, la care incursiunile in domeniul postelastic sunt litajtae vor calcula ca
SHUH L FDUH SRW DYHD URWLUL OLPLWDWH OD ED]ORWWERNLQJ .
vQ FD]XO vQ FDUH HL UHD]J]HP GLUHFW SH IXQGD LH 0L QX SH XQ

‘DF PHFDQLVPXO GH BSODVWILVLEDUHDFHH @MLILHL LQGXVH G|
GH]YROWDUHD GH GHIRUPD LL LQHODVWLFH UL vQ HOHPHQWHO
IXQGDUH VH FRQVLGHU YDORULOH HIRUWXULORU FDSDELOH DO}

(10) Eforturile raQVPLVH LQIUDVWUXFWXULORU GH F WUH VXSUDVWUXF
seismice ¢ VDX VWUXFWXUL GLQ FOXVD UG HY X FO\DL & IDW BIW\HH MR
plastificarea terenului de fundare se vor lua cele rezultate din calclbuK&W XULL vQ VLWXD
SURLHFWDUH VHLVPLF

(11) La proiectarea sistemelor de fundare se va lua in considerare efectul componentei verticale a
DF LXQLL VHLVPLFH vQ FRQFRUGDQ FX QRUPDWLYXO 3

- ODWHULDOH XWLOL]J]DWH OD IXQGD LL
' YXQGDVIHHLOHDOL]HD] vQ PRG RELUQXLW GLQ
a) beton armat;

b) beton simplu;

c) ]JLG ULH GH SLDWU

/ID UHDOL]DUHD IXQGD LLORU VH UHFRPDQG IRORVLUHD EHWRQ>
UL GHVWLQD LD FRQVWUXF LHL

[1.5.2 Caracteristicile betoanelorutilizate OD H[HFXWDUHD IXQGD LLORU VH VWDELI
vQ IXQF LH GH GHVWLQD LH VROLFLW UL FRQGL LLOH PHGLXC
GXUDELOLW LL EHWRQXOXL GLQ IXQGD LL

Clasele minime de beton sunt:
a) Pentru elemente din beteimplu:

& SHQWUX XPSOXWXUL HJDOL] UL UL SHQWUX EORFKSHOD IXQCGC
beton armat).

b) Pentru elemente din beton armat:
C16/20, respectanese prevederile din P16D

IQ IXQF LH GH FODVHOH GH HHSHQHUBO GGDQUBEREMN G L L FODVL
SUHYHGHULOH &RGXOXL GH SUDFWLF SHQWUX H[HFXWDUHD O
precomprimat. ParteaRroducerea betonului , indicativ NE 012/1 .

c¢) Pentru betonul din sukE HW R Q pilmefalici:V W k O
&ODVD PLQLP YD IL &

7LSX0O GH FLPHQW FH VH XWLOL]HD] OD SUHSDUDUHD EHWRQXC
LQIOXHQ D FRQGL LLORU PHGLXOXL GH IXQGDUH FRQIRUP SUHY!

| 2 HOXOWHHWRIGHSOW@QHDVF FRQGL LLOH GHILQLWH vQ 6S
SURGXVHOH GH R HO XWLOL]DWH FD DUP WXUL FHRUUD H 4L FUL
2 HOXO IRORVLW vQ IXQGD LL YD IL GH FODV % i¥DsXp& 2 HOXU!I
XWLOL]D vQ VLWXD LLOH vQ FDUH SULQ PRGXO GH GLPHQVLRQE
HODVWLF DO DFHVWRU DUP WXUL

' SHQWUX IXQGD LLOH GV@ DPSOUEH SAHSHOMWLOH GHILQLW
UHJOHPHQWHDH GKFIWLG ULH GLQ SLDWU QDWXUDO ORUWDUXO
FRQIRUPLWDWH FX OHJLVOD LD SULYLQG PRUWDUHOH RELUQXLW
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| 3HQWUX IXQGDDIOIHD ARFRROWMUXEFXHLORU FX FHiedRXN@AN XQ QLY
VH SRW DSOLFD GL VROX LL FRQVWUXFWLYH ED]DWH GIHDRORVL!
GLQ OHPQ JLG ULH GH SLDWU VDX EHWRQ FLFORSLDQ

' SURLHFWDUHD IXQGD LLORU L]RODWH

(1) 3UHYHGHULOH SUH]HQW XWKILHFWVIDLUWWHRRO I X QGIDSDLERO D ]|RODWH
DUPDW SHUH LORU VWUXFWXUDOL GH EHWRQ DUPD®RW IVWkOSI
XWLOL]DWH 0L vQ FD]XO XQRU HOHPHQWH VWUXFWXUDOH FRQWL

(2) 7TLSXULOH GH IX Qfadobiettul jiR28muNMithoffRty sunt:

a) )XQGD LLOH SHQWUX VWKOSL UL SHUH L GH EHWRQ DUPDW PR
i. IXQGD LL WLS WDOS GH EHWRQ DUPDW IXQGD LL HODVWLFH
i. IXQGD LL WLS EORF UL FX]JLQHW IXQGD LL ULJLGH

b) )XQGD LLOH SHQWUX VWKkOSL GH EHWRQ DUPDW SUHIDEULFEDW
i. IXQGD LL WLS SDKDU
i. DOWH WLSXUL GH IXQGD LL DGDSWDWH VLVWHPXOXL GH VPELQC

c) )XQGD LLOH SHQWUX VWKOSL GH R HO
i. IXQGD LL WLS EORF UL EX]JLQHW
i. IXQGD LL WLS WDOS GH EHWRQ DUPDW

SURLHFWDUHD |XQ ®D atna®©de thceé pR baa/yiteveddtiloE standardului SR EN
1992-1-1.

'LPHQVLXQLOH vQ SODQ DOH IXQGD LLORU L]RODWH VH VWD
normativului.

/ID DOF WXLUHD IXQGD LLORU L]RODWilu vddacteDgete€ald VHDPD GH

D VXE IXQGD LLOH GH EHWRQ DUPDW PRQROLW VWHORMKHYHGH X
grosime;

E IXQGD LLOH VH SR]JL LRQHD] GH UHJXO FHQWUDW vQ D[XO V

F SHQWUX VWKOSL VDRVVAHWYID X GIHVKDOIFD QQ GBUMH H[LVW vQ YH
FRQVWUXF LL VDX LQVWDOD LL VH SRW XWLOL]D IXQ@WIOFD] H[FH
PRPHQWXO WUDQVPLV W OSLL IXQGD LHL VH SRB®H UHGXFH SUL

' )XQGD LL SHQWUX VWKOSL dL SHUH L GH EHWRQ DUPDW PRC
' )XQGD LL WLS WDOS GH EHWRQ DUPDW

)XQGD LLOH WLS WDOS GH EHWRQ DUPDW SHQWUX VWKOSL UL S
(Fig..4-D VDX IRUP GHIRBHOLVF )LJ
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s ==
______ = = A
JCA = . fIC L Ty e
L e i L h Beton de egalizare
4 \TgBeton de egalizare 4 \#
a) b)
Figura 1.4

i1Q O LPHDHX@BD/WHIELOHGWH IXQF LH GH XUP WRDUHOH FRQG

a) DVLIJXUDUHD ULJLGLW LL IXQGD LHL GH/EHMWRQOQXDIGF#OW GDF
vQ O LPHD PD[LP D eskQ@bndiudda c¢eh maara in plan, se admite ipoteza
GLVWULEX LHL OLQLDUH D SUHVLXQLORU SH WHUHQ

E YHULILFDUHD IXQGD LHL OD IRU W LHWRDUH I U V ILH Q
PD[LA YD IL OXDW DVWIHO vQFkW V VH UHVSHFWH FRQGL LD

Vey QVeeo 012k “100 Yf, ¥* B H (1.3)

unde Vgg estelRU D W LHWRDWJd RODWIR FDODFLWDWHD EHWRQXOXL VLP
FRQGHHLBVLJIJXU IDSWXO F VHF LXQHD GH EHWR®QeSaSRDWH SUFE
DUP WXUL WUDQVYHUVDOH IQ DFHDVW UHOD LH

K 1 2P a
d

A
240,02
Y Bd

B HVWH GLPHQVLXQHD IXQGD LHL SHLQIHUHWID vRHO SHEIGL K WA
VHF LodX=(Htal
Al este aria de armaturilor intinse care se prelungesc cu o lungimg, d .
6H YD UHVSHFWD FRQGL LD
Vege t @ BH 0,03%¥ > BH (1.4)

c) verificarealaVWU SXQJHUH I U D IL QHYRLH GHYDUIRR WWXDW vDRVAVLHO L
V vVQGHSOLQHDVF FRQGL LLOH

i) In lungul perimetruluyy, OD GLIWB@PDUILQHD VWKOSXOXL V VH UHVSH
Q@ d@,. 012k "100 Y “f, ** (1.5)
Tn care:

v Juy

unde:
Kal VXQW FRHILFLHQ LL GH DUPDUH SH FHOH GRX GLUHF LL LD

Q. E:—d (116)

39



unde HVWH XQ FRHILFLHQW GIDXHQOLD P RPPOW XEHXL vQRYRLHWR
poate calcula conform metodei din SR EN 1992 VDX VH SRDWH OXD SHQWUX V

SHQWUX UHVWXO VWKOSLORU IQ FQ]REWIHHE RPEE LLDF W) FH O\
UWLOH SH FHOH GRX &+WHK)/3,L DOH IXQGD LHL

9DORDUHD QHW D IRU HL GH VWU SXQJHUH SRDWH IL UHGXYV
NFd,red N Fd ' N Fc

Tn care:
NFd IRU D DSOLFDW

0 kd IRUD GH UHDF LXQH YHUWLFDO GLQ LQWHULRUXO FRC(
terenului minusJUHXWDWHD SURSULH D IXQGD LHL

ii) In lungul unor contururi de calcui situate la cel mult@ GH OD ID D VWkKOSXOXL 1IQ
PHPEUXO GUHSW GLQ UHOD LD , 2d/aWtarr B WW 85 OGIFV W R (F RHOIDF E
FRQVLGHU (&5Resil RardawilelxrQunt cele de la punctul b).

d &RQGL LLOH GH OD SXQFWHOH E UL F FRQVWLWXHEe UHFRPDQ
QX UHVSHFW DFHVWH FRQGL LL IXQGD LD YD IL SUHY [XW F;
UHOD LLISOW DRI &1B aL - 1IGLAHG6BVHPHQHD VH YD YHULILFD 0L

Ved”  Bdmax (1.7)
H 9DORDUHD PLQLP D VEnm&O=E3R®MN.IXQGD LHL HVWH
1Q O LPHD OD PDUJLQH I XWHI R O L HQGIX @EROLRBUHOH FRQG
a) YDORDUHD ML+ B50 ;W H
b) SDQWD IH HORU vVQFOLQDWH DOH IXQGD LHL QX YD IL PDL PDU
$UP WXUD IXQGD LHL )LJ ,, D uL E HVWH FRPSXV GLQ
a DUP WXUD GHUEBONDODVWS FD R UH HD GLQ EDUH

$ULD GMVOWP UH]XOW GLQ GLPHQVLRQDUHD OD PRPHQW VQFRYR
i1Q FDOFXOXO PRPHQWHORU VQFRYRLHWRDUH GLQ IXQGD LH VH
HIRUWXULOH WUDQVPLVH GH VWKkO Sre resiufl pe eRIQ) WareGehiiduz VLW X D
OD VROLFLW ULOH PD[LPH vQ IXQGD LH

SURFHQWXO PLQLP GH DUPDUH SH ILHFDUH GLUHF LH HVWH
'LDPHWUXO PLQLP D8 DUPPVNXULORU HVWH
'LVWDQ D PD[LP VQWUH DUP WXUL HVWH GH PP GLVWDQ D PL

$UP WXUD VH GLVWULEXLH XQLIRUP SH O LPHD IXQGD LHL 0L VI
PLQLP HIDOQFRX LPHD XWLO D VHF LXQLL OD PDUJLQH

b) DUP WXUD GH OD SBEVWHDUMROHIDWDGLQ PLQLP WUHL EDUH G
VDX FD R UH HD GH]YROWDW SH WRDW VXSUDID D IXQGD LHL

)XQGD LLOH FDUH QX DX GHVSULQGHUH GH SH WHUHQXO GH |
DUP WXU FRQVWUXFWLY

/ID IXQGD LLOH FDUH OXFUHD] FX DULH DFWLMWin caltuRl & XUD GH
VOQFRYRLHUH 'LPHQVLRQDUHD DUP WXULL VH IDFH vQ BHF LXQLC
PRPHQWHOH VQFRYRLHWRDUH QHJDWLYH UH]XOWDWH GLQ DF L
XPSOXWXULL SHVWH |>0 &lxateHpelterel sauQofin UdpattizaPea momentului
VQFRYRLHWRU WUDQVPLV GH VWkKkOS 1Q DFHDVW VLWHMKD LH GH
EDUH GLVSXVH SDUDOHO FX ODWXULOH IXQGD LHL

'LDPHWUXO PLQLP DN DUPPWXULORU HVWH
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'LVWPQ@[DP VvQWUH DUP WXUL HVWH GH PP GLVWDQ D PLQLP

c) DUP WXUD W WHFWHWHWYDSHQWUX SUHOXDUHD IRU HORU W LHW
UHDOL]HD] FD DUP WXU VQFOLQDW GLVSXV vQ QWESWXO VW
UHVSHFW UHFRPDQG ULOH GH OD SFW ,, SAW E GL F 4L V

d DUP WXUL SHQWU®X XWXKOBL uL SHUH L

$UP WXULOH YHUWLFDOH GLQ IXQGD LH SHQWUX FRQHFWDUHD
GLPHQVLYHQUILIE ULL VWKOSXOXL 6H UHFRPDQG FD DUP WXUL
DOF WXLDVF DVWIHO VQFKW vQ SULPD VHF LXQH SRWHQ LDO S
EDUHOH GH DUP WXU V ILH FRQWLQXSUH]H QWDWG RUYRAR LHI B
D PXVW LORU SHQWUX VWKOSL

$UP WXUD WUHEXLH SUHOXQJLW VvQ IXQ GbundélsSHH FG IOW € UIPRLHD F i
DYKQG FD UHIHULDR GWFERGXO 3

Armatura de la colturi

o
/
<Hy " 4
: A1
| 4 S — -
/—\l ‘ ‘ [ - 1
Legenda:
A la - lungime articulatie plastica
Is - lungime suprapunere
a) b) c)
Figura 1.5
(WULHULL GLQ IXQGD LH DX URO GH SR]L LRQDUH D MUR WXULO!
GH PD[LPXP PP uL FHO SX LQ vQ VHF LXQL

(4) CalcululmomenHORU VQFRYRLHWRDUH vQ IXQGD LH

SHQWUX FDOFXOXO PRPHQWHORU VQFRYRLHWRDUH vQDOXQGD LH
VWKOSXOXL uL SUHVLXQLOH SH WHUHQ SH VXSUDID D GHOLPL\
considerat, calculatels |kQG JUHXWDWHD SURSULH D IXQGD LHL )LJ ,,

&DOFXOXO VLPSOLILFDW DO PRPHQWHORU VQFRYRLHWRDUH vQ V
a |2 |fo

MFd,x B ~<po_x P. Py -

: 33, (11.8)

<N

M Fd,y L Npmed ’ pmed pl p2 /2 (”9)

N |
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Figura I.6

1.6.1.2 )XQGD LL WLS EORF UL FX]JLQHW

)XQGD LLOH WMSRBORFFEGH.EHW \JOQQ BORG FG\M XEMWHR @LOMPLE O X S H
XQ FX]JLQHW GH EHWRQ DUPDW vQ FDUH VH VQFDVWUHD] VWKOS>

E|

he

) E—

|

m

=
Ny 1

e |

~

F==="FK"

o

r

[ Y |

[

/

/
/
K
|
D

D %ORF GH EHWRQ FX R WUHDSW

he

Hi

H2

Figura I.7
%O0ORFXO GH EHWRQ VLPSOX VH UHDOL]HD] UHVSHFWKkQG XUP
ay vQ O LPHD WUHSWHL HVWH GH PLQLPXP PP OD EORFXO GH E

b) EORFXO GH EHWRQ SRDWH DYHD FHO PXOW oY thlhSWH D F
vQ O LPHD WUHSWHL LQIHULRDUH HVWH GH PLQLPXP PP

c) clasa betonului este minimgty, GDU QX PDL PLF GHFkW FODVD EHWRQXOXL
durabilitate

d vQ O LPHD EORFXOXL GH EHWR @D VH WHWVIS HEOHi{iNeBIDIRVM. HD Pv
WDEHOXO ,, DFHDVW FRQGL LH YD IL UHDOL]DW UL vQ FD]X

e) URVWXULOH RULIRQWDOH GH WXUQDUH D EHWRQXOXL VH YRU
realizarea unui coeficient de frecare Hr FHOH GRX VXSWBBMHRUP GHILQL LHL G
EN 19921- SULQ UHDOL]DUHD GH DVSHULW L GH FHO SX LQ PP

&X]JLQHWXO GH EHWRQ DUPDW VH SURLHFWHD] UHVSHFWKQG
a) FX]JLQHWXO VH UHDOL]JHD] FX IRUP SULVPDWL
b) dimensiunile in planl{ the YRU UHVSHFWD XUP WRDUHOH FRQGL LL
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) V ILH PDL PDUL GHFKW GLPHQVLXQLOH FDUH DVLJXU OLPLW
EORFXO OD YDORUL PDL PLFL GHFKkW UH]JLVWHQ D GH FDOFXO (

i) serecom® G XUP WRDUHOH LQWHUsfRAH/M/SHQWUX UDSRUWXO
EORF GH EHWRIQL £#X5y0W6 HD S W
2. bloc de beton cu mai multe trepg¢d: = 0,40 y0,50

Tabelul 11.4
Valori minime tg D
Presiunea |XQF LH GH FODVD
HIHFWLY <Peonului
teren (kPa) Cs/i0Sau
Cass .
mai mare
200 1,15 1,05
250 1,30 1,15
300 1,40 1,30
350 1,50 1,40
400 1,60 1,50
600 2,00 1,85
c) vQ O LPHD FX]LQHWHOXHFWD XUP WRDUHOH YDORUL PLQLPH
i. he t300 mm;
ii. hdle t0,25;
ii. tg Et Ly ,, BDF ¥ HVWH QHFHVDU YHULILFDUHD FX]LQ
'‘DF QX VH UHVSHFW DFHDVW UHFRPDQGDUH VH YD IDFH Y
SR EN 19921-1;

G URVWXULOH RUL]JRQWDOH GLQWUH EORFL&IXUMHXFARGGL VH SRQ
UHDOL]DUHD XQXL FRHILFLHQW GH IUHFRQHR YO WUHLRHOMH G B Q
19921- SULQ UHDOL]DUHD GH DVSHULW L GH FHO SX LQ PP vQ O

(3) Calculul momentelor Tncovoietoare pozitiia cuzinet se face considerdnd incastrarea
FRQVROHORU vQ VHF LXQLOH GH OD ID D VWkKkOSXOXL )LJ ,,

|cl

Y I 777 B E

Pome | [[1[ 1]}

pcmed pO

Figura 1.8
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SUHVLXQLOH SH VXSUDID D GH FRQWDFW GLQWUH FX]JLQHW 0L

VHF LRQDOH vQ FX]LQHAH NKXRUW GCGHWHUBLQDWWKOS QX VH L
cuzinetului).

SUHVLXQLOH SH VXSUDID D GH FRQWDFW GLQWUH FX]LQHW uL |
GHWHUPLQ FX UHOD LLOH

N, 6M_, sau N, 6M_, 110
—r— — r— )
pcl,cz Ic bc Icz bc pcl,cz bc 1(; bcz 1(; ( )
"D F pc2< 0, atunci lungimea zonei active (oprimate) este:
M . M .
A 3.§_° —* sau Ay 3.§i —=Y
& No 3 & N 2
iarpc VH GHWHUPLQ FX UHOD LLOH
0 2N, sau p 2N,
cl cl
M,, - M .
3bc-§i ex SICS& ey (1.11)
& N 2 e N =

unde:

Ne, Mey U Me) VXQW IRU D D[LDO GL PRPHQWHOH VQFRYRLHWRUH OD
ORPHQWHOH VQFRYRLHWRDUH vQ FX]JLQHW VH FDOFXOHD] FX UH

a |2 |20
cl cl

M, b ”d%; Py Peo 32 (1.12)
- 4
M b_czl pcl pc2

y Ic pcmed 2 ! pcmed

5 (11.13)

'DF DULD DFWLY GH SH VXSUIEIORF GNMWHR WD FR\L A XGLIHFHW
cuzinetului ¢ b DWXQFL FX]JLQHWXO VH YD DQFRUD GH EORF FX DUP

FDOFXODW GLQ FRQGL LDILAD HRDOD X Q PUPPW® ULHVWQWLQGHUL
GLVWULEX LL OLQLDUH D SUHVLXQLORU

$UPDUHD FX]JLQHWXOXL YD UHVSHFWD XUP WRDUHOH FRQGL L
a)$UP WXUD GH OD SDUWHD LQIHULRDU

i. VH UHDOL]HD] FD R UH HD GH EDUHX®&LMSXOMH. BOBUHDDHP WX WD |
GLQ YHULILFDUHD OD PRPHQW VQFRYRLHWRU vQ VHF LXQLOF}

i. SURFHQWXO PLQLP GH DUPDUH SH ILHFDUH GLUHF LH HVWH
i. GLDPHWUXO PLQLP DNO DUPPWXULORU HVWH
iv.. GLVWDQ D PD[LP vQ@WUH D WP WKXIWMWYDQID PLQLP HVWH PP

v DUP WXUD VH GLVWULEXLH XQLIRUP SH O LPHD FX]LQHWXO:

OXQJLPHD PLQLP HJDO FX OXQJLPHD GH DQFRUDM P VXULCL
SH RUL]RQWDO

b) $UP WXUD DBHNBD 8 Xss HispufeDc@nd cuzinetul are desprinderi de pe blocul
IXQGD LHL

$ULD GH DUP WXU SH ILHFDUH GLUHF LH UH]XOW GLQ

YHULILFDUHD OD FRPSUHVLXQH H[FHQWULF D VHF LXQLL GH
FXJLQHW UL EORF
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ii. preluareD VOQWLQGHULORU FKkQG J]RQD FRPSULPDW SH WDOSD FX]L
W OSLL FD DUP WXU GH DQFRUDUH

iii. YHULILFDUHD OD PRPHQW VQFRYRLHWRU QHJDWLY D FX]LQH
DUP WXULOH GH DQFRUDUH

V. VH UHDOL]HBD 6B EDWH GLVSXVH SDUDOHO FX ODWXULOH FX.
EHWRQ VLPSOX GXS PRGHOXO GLQ )LJ ,,

V. GLDPHWUXO PLQLP DNO DWPP WXULORU HVWH
Vi. GLVWDQ D vOQOWUH DUP WXUL YD IL GH PLQLP PP UL PD[LP
c) $UP WXULOH SBIR\WHRERKRMWKOISL V

I. DUP WXULOH YHUWLFDOH GLQ FX]JLQHW SHQWUX FRQHFWDUH
GLPHQVLRQ ULL VWKOSXOXL VDX SHUHWHOXL

il. VH UHFRPDQG FD DUP WXULOH GLQ FX]JLQHW V VH&aOF WXLD?
SODVWLF D VWKOSXOXL DIODW GHDVXSUD IXQGD LHL EDUHC

iii. HWULHULL GLQ FX]LQHW DX URO GH SR]L LRQDUH D DUP WXUL
SX LQ VHF LXQL

iv. DUP WXULOH WUHEXIGD ISSUHON RILXK MPHIXEO SX LQ HJIDO
ancorare.

d $UP WXUL WVIIAMEXYHWIHQWUX SUHOXDUHD IRU HL W LHWRDU
tg £ 1 (Fig. 11.7) se vor dimensiona conform SR EN 199P.

[1.6.2 ) X Q G Deritru s&lpi de beton armat prefabricat

)XQGD LLOH LIRODWH SHQWUX VWKOSL GH EHWRQ DUYUPDDN SUHID
uaL E VDX IXQGD LL-®LS SDKDU )LJ ,,

) )

Stalp beton prefabricht
/ .

Placi otel

B L e
Beton subturnare

Buloane ancoraj

Figurall.9a
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! i K.,
Fundati T Surub de reglare

Placuta metalica

Figura 11.9b
L
i Lo
by L Pr P L P
1 T Beton de I |
monolitizare """ T
B ) Beton de
B b Piesa de wraliz:
by H, | centrare . cgahzare
— H
lg Hfd_ ":B
i L N
Figura 11.9c

7 OSLOH DYPRPUHHFWHI D] FRQIRUP SUHYHGHULORU GH OD ,,
HVWH IXQGD LD WLS SDKDU SHQWUX FDUH VH YRU GD SUHYHGH!I

(D SRDWH IL UHDOL]DW GLQ EHWRQ DUPDW (PR QRIOQ VE HHIR®@ JXI
PRQROLW VDX LQWHJUDO SUHIDEULFDW SDKDUHOH SRW DYHL
netezi.

' 'LPHQVLXQLOH VHF LXQLORU GH EHWRQ
IQ O LPHDHSDKDUXOXL
IQ O LPHD SDWKHD VYWMXILOHGWH @dre [iBiqicle andordhpH DVOLUP WXULORU
longitudinale din stalp:
a) Hp tlpg+100 mm;
b) Ho VH SRDWH UHGXFH FRUHVSXQ] WRU GDF DUP WXUD HVWH v

c) lba VH GHWHUPLQ DYKQG FD-JHIUIHU&RG xBsc@&diderand co8 L L L
normale de solicitare;

d FRQGL LLOH GH DGHUHQ VXQW VWDELOLWH IXQF LH GH PRGX

6H UHFRPDQG UHVSHFWDUHD XQRU FRQGL LL FRQVWUXFWLYFE
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a) Hot12lsvQ FD]XO VWKOSLORU FX VHF LuhighH JIHIW X QIKLXODU F
b) Hp t PP vQ FD]XO VWkKOSLORU OD FRQVWUXF LL HWDMDWH

c) Hp t H¥48 Hs HVWH vQ O LPHD OLEHU D VWKOSXOXL GH OD ID D V
DFRSHULUXOXL VDX OD JULQGD GH UXxobum ERGXDMMHL VR QG
mai mici decat 10m.

(3) Grosimeds

Grosimea fundului paharuluHf UH]XOW OD SUHGLPHQVLRQDUH vQ XUPD Y
GRX VLWXD LL GH SURLHFWDUH

L vQ ID]D GH PRQWDM FX SDKDUXO QudRRQ&A IstBpuld W FD v
PXOWLSOLFDW FX XQ FRHILFLHQW GLQDPLF HJDO FX 9HU
UHOD LLORU GH 1D ,, F FX

*URVLPHD PLQLH=3BmMD OXD

LL vQ ID]D ILQDO YHULILFDUNKDRFODHVGWH 8 KX 8 UGHVSDKDAH O
QHWHG YH]L ,, aL ,,

*URVLPHD PLQLP D ShjestetdleO RU SDKDUXOXL
i. 200 mm Tn cazul paharelor din beton armat monolit;
ii. 150 mm la paharele din beton armat prefabricat;
iii. bp « P LIQbs) /3.

3DKDUH FX SHUH L DPSUHQWD L

S3DKDUHOH FDUH DX GH OD WXUQDUH SHUH L DPSUHQWD L \
monolit cu stélpul. Acest tip de pahar este obligatoriu Tn cazul in care stalpul poate fi snlicitat
eforturi de Tntindere.

(2) Cand dnwR FRPELQD LH GH vQF UF UL UH]XOW HIRUWXUL GH vQV
FRQVWUXFWLYH SULYLQG VXSUDSXQHUHD DUP WXULORWU GLQ VW
[1.10, in carelp este lungima de suprapunere conform SR EN 1992, iars este distanta intre

LQWUH EDUHOH GLQ VWDOS UL EDUHOH GLQ IXQGD LH

Neg
M%
—Vgyg

S
‘—ﬂ As Stalp

- 5
XN
lo| - RN
S B N
7 ’»}::‘ AN
I KA N
S, ! N
/ , 3 N
/ﬂ a/ ) — \\
Y s Fundatie’ \ N
Figura 11.10

&DOFXOXO OD VWU SXQJHUH VH HIHFWXHD] FD vQ FD]XO X
FRQGL LD V VH YHUHDL FRHUVHFDWQYMP b @YWUH VWKOS 0L IXQGD LH
VOQGHSOLQLW FDOFXOXO OD VWU SXQJHUH WUHEXLH | FXW FD S
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' 3DKDUH FX SHUH L QHWH]L

6H SRDWH DGPLWH F IRU D D[LBOHQG LISUV® IGRRX HFRAS VRQBDQWH
WUDQVPLWH SULQ EHWRQXO GH-RRQAQRDOWD]|BUH@BNBXY B ISID KD WK
(Fig. 11.11):

Beton de monolitizare Ngqg

Figura Il.11
Nra=N1+N> (1.14)

in care:
N1 = As btfetd
As,; HVWH DULD ODWHUDQPBD'SIMEESNRRIKLSH vQ
As = (2ls+2bs)Hp
fae HVWH UH]JLVWHQ D GH FDOFXO OD VQWLQGHUH D EHWRQXOXL

t HVWH FRHILFLHQWXO FRQGL LLORUVUQGHDDXF IFR QVMWVYBROERDLORD
rulante sau cu poduri rulante cuXe P XUR U GpH= O E&dz halelor cu poduri rulante cu

UHJLP PHGLX VDX JUHX GH OXFUX VDX DO FRQVWUXF LLORU VF
exploatare

5H]XOW
N2 = Nrg- N1

JRUNDHVWH XWLOL]DW OD Y HUXQIGRBAMXLD SOB D/AWKWD 3 X QFH U BRIP D C
luiHf V. ILH OXDW DWWVHOLMQFUMWOPRDUWD GRDU GH EHWRQ

6ROLFLW ULOH SHUH LORU SDKDUXOXL vQ SODQ RUL]J]RQWDO
(IRUWXULOH WUDQVPLVH SHUH LORU SDKDUXOWJL UG sERPHQWXC

SUHLDX SULQ SUHVLXQL SH SHUH LL SDKDUXOXL )LJDVY 6H D
SUHVLXQLOH DF LRQHD] OD ED]D SD K B)pX Ehtele $ontallddted. UH]X OWD
P=1,25Mea/Hp Ve (I1.15)
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NFg

Vg

0,5Hp P

0,8Hp

Figura 11.12
$FHDVW IRU VROLFLW OD VQFRYRLHUH SHUHWHOH IURQWDO u
FRU D GH vQ-Wlp&r&eHangltudiQehpu UH] X OW
Np = P/2 (1.16)
ORPHQWHOH VQFRYRLHWRDUH GLQ edtuiegMaHOH IURQWDO DX YDOF
9HULILFDUHD SHUH LORU SDKDUXOXL vQ SODQ RUL]JRQWDO

D 3HUH LL VH GLPHQVLRQHD] OB vVOWRYDIGHIUM EHOQWIEHAXBX B
DFHGUWLD $UP WXUD N OBAEUYEXQBRWPWWSLF SH WH WQH SHU
MXP WDWHD VXSHULRDU D SDKDUXOXL )LJ ,,

E 9HULILFDUHD OD FRPSUHVLXQH H[FHQWULF vQ VHF LXQHD R

VHF LXQHD FKHVRQDWo, FAXJORPHOVBNOEDHEDPREDKDUXOXL 6HF
verilLF OD HNRIWMWatéiridate astfel:

JRU D IN£®™O
Momentul Tncovoietor:
M = Mrg+ VraHp (1.17)

$UP WXUD UH]XOWDW GLQ FDOFXOXO SDKD WX MispudeDpeFRPSUHV
GLUHF LH YHUWLFDO DXWKXIRIWOHGIHAWIULGXILW SH O

F 9HULILFDUHD SHUHWHOXL ODWHUDO OHR.IRU W LHWRDUH VH |

d) *URVLPHD SHUH LORU VH YD YHULILFD GLQ FRQGL LD FD ELHO!
UH]XOWDW GLQ SURLHFpé@recRWD HILL KOHLQWLQGHUH 1

P.1
Y 2 cos G

(11.18)

P.1

C b.b V d—
wRd 2 cos G

w™~p YRdmax

(11.19)

in care:
bw HVWH O LPHD ELHOHL FRPSULPDWH
by este grosimea peretelui

Kamax este efortul capabil al betonului
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el

0,5P 0,2H

0,8H,

A Gé' m

Figura 11.13
I1Q DFHVWH UHOD LL
"Rdmax 0’75( 1:cd (”20)
unde :
f
1 —<
© 25C
H : b :
b, §bh —2 ¢ sin G?bv —+ ¢ cosG (1.21)
© 6 1 © 6 1

incarelph Uby @XQW OXQJLPLOH GH DQFRUDM DOH DUP WXULL RUL]RQ
/IXQJLPLOH GH DQFRUDM VH FDOFXDIHD] FX UHOD LD GLQ 65 (1

! o
| L~yd
s (11.22)

n care:

|  este diametrul barei

fa HVWH UH]JLVWHQ D GH FDOFXO D EDUHL

foa este efortulunit) GH DGHUHQ FDUH FDOFXOHD] FRQIRUP ,,

fod = 2,25 1 2 few (1.23)

n care:

faa HVWH UH]JLVWHQ D GH FDOFXO OD VQWLQGHUH D EHWRQXOXL

1 HVWH XQ FRHILFLHQW OHJDW GH FRQGL LLOH GH DGHUHQ ul
1=10 cand R QGL LLOH GH DGHUHQ VXQWI1I-EXRQH FRQIRUP 65 |

1 vQ WRDWH FHOHODOWH FD]XUL 10,0 Hdpe@ru SHQWUX EI
barele verticale; = 1,0

>  este legat de diametrul barei :
»=1,0 pentru- " PP
»=(32- -)/100 pentru- > 32 mm

O9HULILFDUHD W OSLL OD VWU SXQJHUH VH Np pdpdfiReqgéRUP 1LJIX
SOHFKkQG GH OD ID D LQWHULRDU -IEL1.SDKDUXOXL FRQIRUP 65 (1
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(5 &aDOFXOXO W OSLL IXQGD LHL SDKDU
7DOSD IXQGD LWBLIISH KD FRIPHQRQW VQFRYRLHWRU 4L OD IRU W LI
OQHULILFDUHD OD PRPHQW VQFRYRLHWRU udL IRU W LHWRDUH VH

6H UHFRPDQG FD vQ O LHRWD WHOSH E vaH HPRDQGRBLHDDBFHD VW
FRQGL LH Q X- ¥WedexdripluSrHdaxMl paharelor prefabricattl VWH QHFHVDU YHULILF
lunecare in rostul orizontal conform prevederilor SR EN 1B92

(6) Alte prevederi constructive
D $UP WXUD GLVSXV vQ SHUUWHMS BBWBDIUXWDOX WRDUERHHFHULQ H
i. SURFHQWXO PLQLP GH DUP WXU RUL]JRQWDO HVWH

i. SURFHQWXO PLQLP GH DUP WXU YHUWLFDO HVWH $
paharului.

b) Armarea paharului
6FKHPD GH DUPDUB YHKRPOPQXCIDWVWH GDW vQ ILIJXUD ,,

i 3 @: . —

Figura 1l.14
$UP WXULOH RUL]IRQWDOH VH DQFRUHD] VDX GXS FD] VH vQQ

$UP WXULOH YHUWLFDOH VH DQFRUHD] vQ WDOSD IXQGD LHL
YHUWLFDO VHNEUHDWA]HEMH EXFOH DQFRUDWH FRUHVSXQ] WRU
PLQLP GRX EDUH ORQJLWXGLQDOH GLQ DUP WXUD W OSLL

$UP WXUD RULIRQWDO GLQ SDKDU WUHEXLH V UHVSHFWH XUP V

I GLDPHWUXO PLQLP PP vQ MXP WOnwhHDreMXN gaHdoullR DU D SDKDU
il. FHO SX LQ [ EDUH RUL]JRQWDOH vQ MXP WDWHD VXSHULRDU I
iii. GLVWDQ D PD[LP VvQWUH DUP WXUL HVWH PP

%DUHOH YHUWLFDOH GLQ SDKDU YRU DYHD GLDPHWUXO PLQLP
¢) Monolitizarea pharului

6H UHFRPDQG FD GLPHQVLXQLOH JROXOXL SDKDUXOXL V ILH
ILHFDUH GLUHF WH BP VIDQEDFRX SDKDWUXOGPX¥L @h BRUWHD VXSHULI
paharului.

IPELQDUHD GLQWUH VWKPSSUL QXEXVWRIGDVHDUMSD LWXOXL GLQ SD
PLQLP FODVD EHWRQXOXL GLQ SDKDU 6XSUDIH HOH VWKOSXOXI
GH PRQWDUH vQ SDKDU uL PRQROLWL]DUH 6H UHFRPDQG IROI
montaW SH IXQGXO SDKDUXOXL
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'DF vRWWDKDU VH PRQWHD] PDL PXO L VWKkOSL vQ GUHSWXO X
SX LQ PP SHQWUX D VH DVLJXUD EHWRQDUHD FRPSOHW D VSD

6.3 )XQGD LL SHQWUK N&'kOSL GL

)XQGD LLOH L]JRODWH DOH VWKOSLORU GLQ R HO VH UHD
)LI ., VDX FD IXQGD LH GH EHWRQ DUPDW )LJ ,,ODWLE UL F
UHGXVH FRQGXFkQG OD uXUXmiX blien@tl dx Q% Rri- Bévpoate u@izeD PH W U
VROX LD GLQ@a.lLIJXUD ,,

Stalp metalic
Piulita

Placa de baza

] Saiba
Piulita de calare

Carcasa suruburi
d <25 mm

Beton
de egalizare

Figura ll.15a

'DF VWKOSLL VXQW VROLFLWD L OD HIRUW XWdauRidgutall. ¥dd SRW X WL
SDUWHD HYD]DW D IXQGD LhbolkRtte@& DWH DYHD XQD VDX PDL

6WKkOSXO PHWDOLF VH UHDOL]HD] FX R SODF GH EHDQ SUHY ]
SUHVLXQLORU OD IXQGD LH UL D IRU HORU OD UXUXEXULOH GH D
? Stalp

BRI .
metalic syprabetonare baza stalp din
beton armat

Beton de subturnare

fara contractii ~ SOmPQ
Teava PVC @10 ‘ ‘

L=250 mﬁ -
T 1NN >5d
Plasa de armatur#] 5
Saiba

>@8/100/100
Carcasa de

suruburi

L\ Piulita de calare

Beton
de egalizare

Figura 11.15b

6HF LXQHD vQ SODQ D SO FLL 6 priviad® mitaréd] presihii Gaxiie PR QG L L LC
VXSUDID D GH FRQWDFW FX EHWRQXO OD XUP WRDUHOH YDORUL

a)UH]JLVWHQ D OD FRPSUHVLXQH D EHWRQXOXL GLQ FX]JLQHW

P)UH]LVWHQ D OD FRPSUHVLXQH D PRUWDUXOXL GH SR]
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Suprabetonare baza stalp
pentru protectia anticoroziva

Console de forfecare
sudate pe placa de baza

Beton de subturnare

fara contractii ~ 50mi
Teava PVC @100

L=250 mm
>50 54
Plasa de armatura
>@8/100/100 Saiba
Carcasa de Piulita de calare
suruburi
. ‘i L ] .‘ ] Beton
de egalizare
Figura Il.15c
SUHVLXQHD SH SODFD GH 6BUkQIE GHWHXQROM GRQYL ED]D VWK
FRQIRUP ,, VDX IRU D GH SUHWHQVLRQDUH D UXUXEXULORL

UXUXEXUL GH DQFRUDM

(31) uXUXEXULOH GH DQFRUDM YRU IL sfiéRdeHsand@d¥ SRAERIQIRUP S
S U H FeqR6.(dimormativuluiP1001.

SHQWUX HYLWDUHD UXSHULL IUDJLOH VH UHFRPDQG F
LQIUDVWUXFWXU V DVLIXUH R ]JRQ GH GHIRUPDIsludd&dd EHU D U
HVWH GLDPHWUXO WLMHL 0XUXEXOXL

(33)SeUHFRPDQG FD WUDQVPLWHUHD IRU HORU RUL]JRQWDOH GF
VH UHDOL]JH]H SULQ LQWHUPHGLXO UXUXEXULORU GH DQFRUDI
XUP WRDUHOH FRQGL LL FRQVWUXFWLYH

a) nglobarea bazei stalpului ir VXSUDEHWRQDUH DUPDW FX vQ O LPHD GF
MXP WDWH GLQ vQ O LPHD V#HF LXQLL VWKOSXOXL )LJ ,,

b) prevederea unor elemente sudate (Fig. IR5 VXE SODFD GH ED] D VWkOSXO;
VQJOREDWH vQ JROXUL V $HF RID \RbekbaxeW IEe¢iHAceRte ISle@ehi@
YRU IL GLPHQVLRQDWH DVWIHO VQFkW V SRDW WUDQVPLWH I

c) VQJOREDUHD VWKOSXOXL vQ LQIUDVWUXFWXU SH R vQ O LPH
neFHVDUH UXUXEXUL GH DQFRUDM

6HF LXQHD GH EHWRQ
3HQWUX DOF WXLUHD IXQGD LHL VH XWLOL]JHD] SUHYHGHULOH G

'LPHQVLXQLOH vQ SODQ D S U LL VXSHULRDUH D IXQGD LHL VH
stalpuluilamargiHD IXQGD LHL V ILH PLQLP PP SH ILHFDUH ODWXU

'LPHQVLXQLOH vQ SODQ DOH FX]JLQHWXOXL VH VWDEL®HVF vQ I

SODQXO GH FRQWDFW FX EORFXO GH EHWRQ VLPSOX OD YDOI

compresime a betonului;
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$UPDUHD IXQGD LHL VH SRDWH UHDOL]D GXS PRGHOXO GLQ I

‘ 2

Figura 11.16

6H YRU UHVSHFWD XUP WRDUHOH FRQGL LL

ay DUP WXUD YHUWLFDO GLQ IXQGD LH P UFLOH aL UH]XOW
D VHF LXOMW. GIHQWRH SDUWHD VXSHULRDU D IXQGD LHL 0L SDL
VHF LXQH DX YDORUL DVRFLDWH PRPHQWXOXL GH GLPHQVLRQDU

b) DUP WXUD RUL]RQWDO GH OD SDUWHD VXWMHULRWYE O RKQ®M W
XQD VDX GRX UH HOH GH EDUH vQ FD]XO VWKOSLORU SXWHUQLI

i. GLDPHWUXO PLQLP DO10Mm WXULORU HVWH

il. GLVWDQ D GLQWUH DUP WXUL YD IL FXSULQV VvQWUH PLQLP
c) DUP WXULOH RUL]R QW DOspude pd_perinketiul XA DAJBm-HL G

i. GLQ DUP WXUD YHUWLFDO GLQ FX]JLQHW
D U P D U H D NP=L8QriarPla maxim 200 mm.

- SURLHFWDUHD IXQGD LLORU FRQWLQXH VXE VWKOSL
[1.7.1. Domeniul de aplicare

Prevederile prezentului capitol se aplicOD SURLHFWDUHD IXQGD LLORU FRQWLC
JULQ]L DOH VWkKOSLORU VL SHUH LORU GH EHWRQ DUPDW PRQR(

3uULQ DGDSWDUHD VLVWHPHORU GH IL[DUH DOH VWKOSLORU SD
SRW IL XWLOL]DWweébeidn SmhbQpiefabeicat wak @ Sttulcturile cu stalpi metalici.

)XQGD LLOH FRQWLQXH SRW IL DOF WXLWH FD JULQ]L LQGHSHQG

6ROX LD GH JULQG GH IXQGDUH FRQWLQX VXE VWkKOSL uL
XUP WeR@rurd O

D IXQGD LL LIRODWH FDUH QX SRW IL HIWLQVH VXILHEIFHQW vQ S
FDUH GHWHUPLQ "'VXSUDSXQHUHD  IXQGD LLORU LQGHSHQGHQW
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SURSULHW LL-a)WFRgX QLD ,LILIXUDW SXQFWDW IXQGD LLOH LQGHS
Tnlocuiesc cu grinzi;

E IXQGD LL LIRODWH FDUH QX SRNbyet FHQWUDWH VXE VWKOSL )
fundatii continue

fundatie continua = =
L1 | r— ]
1 T T T T - A A
— :%: — & T T
= — — — | | alj
7 W//// 7 //%% 27
2
constructie existenta | constructle existenta
(limita de proprietate) (limita de proprietate)
a) b)
Figura I1.17

6ROX LD GH UHHH®B GDHUBIULIPIRDGRSW vQ FD]XO FRQVWUXF LLC
GH IXQGDUH GL | U SUH]HQ D DSHL IUHDWLFH OD

D FRQVWUXF LL FX SHUH L GH EHWRQ DUPDW VDX JLG ULH FX
IXQGD LL

E FRQVWUXF LL RXDRFP®WH VDK PHWRD OLFH HYHQWXDO FRQOXFU
VDX ]JLG ULH FX VXEVWUXFWXU VDX FX UHJHPDUH GLUHFW SH I

Fundatie continua
1
|

—

Fundatii locale

Figura 11.18

6ROX LD VH SRDWH DGRSWD OD RULFH WLS GH FRQVWUXF LF
nITlUDVWUXFWXUL UHODWLY ULJLGH FDUH V DVLJXUH FRQOXFU
presiunile efective pe teren nu impun realizarea unui radier general.

*ULQ]JLOH SRW IL DOF WXLWH FD W OSL GH EHWRinBtWe DW VDX
beton armat.

' (IRUWXUL WUDQVPLVH IXQGD LLORU GH VWKOSLL uL SHUH 1
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9DORULOH HIRUWXULORU WUDQVPLVH GH VWDOSLL WL@HUH LL \
conform prevederilor de la cap. 11.4.2.

' 'LPHQVLRQDUHD ED]JHL IXQGD LLORU

6WDELOLUHD GLPHQVLXQLORU vQ SODQ D ED]JHL IXQGD LLORU
QRUPDWLYXOXL (VWH LQGLFDW PDMRUDUHD YDORULL O LPLL
PDMRUDUH HSWEWQWHEHVDGEGDWRULW LQWHUDF LXQLL GLQWUH JU
GH IXQGDUH GLDJUDPD SUHVLXQLORU GH FRQWDFW IQH R GLV\
zonele de rigiditate mai mare, de obicei sub stalpi.

I1.7.4. Calculul ef RUWXULORU VHF LRQDOH
&DOFXOXO HIRUWXULORU VHF LRQDOH vQ JULQ]JLOH FRQWLQXH H

Pentru cazurile curente, ckQG LQIUDVWUXFWXUD HVWH VXILFLHQW GH UL,
liniare de presiuni pe teren (Fig, | &DOFXOXO SUHVLXQLORU SH WHUHQ U
W OSLL IXQGD LLORU VH SRDWH IDFH DFFHSWKkQG LSRWH]D VHF

1Q FD]XO LQIUDVWUXFWXULORU FX GHIRUPD LL VHPQLILFDWLYH
unui model care pUPLWH OXDUHD vQ FRQVLGHUDUH D LQWHUDF LXQL
fundare.

. )XQGD LL FRQWLQXH VXE VWKOSL
| 6HF LXQHD GH EHWRQ

)XQGD LLOH FRQWLQXH VXE VWkOSL VH UHDOL]HD] GH UHJXO
cuzinet de beton armat (Fig. 11.20).

Figura 11.19
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Hc

1 Ht

Beton de egalizare

a)

250 mm BS
I—V L C\
Hc

sncit A

Beton de egalizare

b)
Figura 11.20

3HQWUX IXQGD LLOH WLS JULQG GUHDSW H\(BgOll.2PahiBe VHF LXQ
UHFRPDQG D VH DOHJH FX YDORWLQ G X'$WDQY BintkeQIpL Batpi

VXFFHVLYL GDU QX PDL SX LQ BHHVWH / RPHDPLQHP LXQHD J!
HVWH GUHSWXQJKLXODU D DWQ ORUPRED @M @SIMKUPLQ GLQ FRQC

Hi tLg

- in cazul grinzilor cu vte (Fig. 11.2Gb), lungimea vutei,L, %y% T, LDU vQ O LPHD YXW
21
He UH]XOW GLQ FRQGL LLOH
H 1
tg. Lt= 11.24
g L '3 (11.24)
&RQGL LL FRQVWUXFWLYH
i. H¢ t300 mm

i. H t200 mm (pentru grinzile cu vute)
||| bmin:b3+ 50 mm.

iv. vQ O LPHD OD PDWjta@QHD MW DHULOHUWH DVWIHO VQFkW V IL
DQFRUDM D DUP WXULORU WUDQy ¥ HUYV DNG-HliaGetruSbareldD OS D 1 X C
longitudinalg

SHQWUX IXQGD LLOH FX VHF LXQHD WLS EORF 0L FX]JLQHW VH D
izolate din capitolul II.6.
. $UPDUHD IXQGD LLORU

$UP WXUD GH UHJLVWHQ GLQ JULQGD GH IXQGDU& UH]XOW
PRPHQW VQFRYRLHWRU IRU W LHWRDUH 4L GDF HVWH FD]XO

IQ FD]XO VWUXFWXULORU IOH[LELOH FDGUH VH UHFRPDQG DSC
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D HIRUWXULORU FX OXDUHD vQ FRQVULLWHUBQH DA QWHQDP IGH) >
HVWH ULJLG JIR¥QI2E) BePUtiiza metode aproximative de calcul.

IQ DQH[D - VXQW SUH]HQWDWH PHWRGHOH GH FDOFXO SHQWUX
grinzii de fundareN|, V, T).

Dereguu VH XUP UHUWH HYLWDUHD GH]YROW ULL GHIRUPD LLORU
DF LXQLORU VHLVPLFH SULQ LHUDUKL]DUHD HIRUWXULORU GH F

$UP WXUD ORQJIJLWXGLQDO GLVSXV OD SDUWHD LQIHULRDU
wsSaL GXS UHJXOLOH GH OD JULQ]JLOH GLQ VXSUDVWUXFWXU 6

&RHILFLHQWXO PLQLP GH DUPDUH vQ LMMRQZN%ﬂ\péhEuLgNrQiLOH VXV
yk
QHVROLFLWDWH @,.H)iwaBWQwux JULQ]LOH FDOFXODWiaiOD DF LX:

yk

SX LQ vQ WRDWH FD]XULOH

'LDPHWUXO PLQLP DO DUP WXULORU ORQJLWXGLQDOH HVWH P

3H IH HOH ODWHUDOH DOH JU NDPIMmMYaBOGHmM.SXQ DUP WXUL PLQLP
(WULHULL UH]XOW GLQ YHULILFDUHD OD IRU W LHWRDUH udL

ProcelWXO PLQLP GH DUPDUHD WUDQVYHUVDQ

min

r@,\@%f@GH GDU (
yk

'LDPHWUXO PLQLP DO HWULHULORU HVWH PP 'DF O LPHD JUL
etrieri dubli (cu 4 ramuri).

$UP WXUD GH UHJLVWHQ D W OBUNDXQ GBI XMV QG VE FY HXQ H. FADUE
PRPHQW VQFRYRLHWRU 'DF VH UHVSHFW FRQGL LLOH SULYLQC
QX HVWH QHFHVDU YHULILFDUHD FRQVROHORU OD IRU W LHWR

$UP WXUD PLQLP WUHEXL Hte\penthHetti®rildgriii FRQGL LLOH GD

JRQIJLWXGLQDO JULQJLL vQ FRQVROH OD SDUWHD WKSHULRD
PLQLP GLQ VHF LXQHD JULQ]JLL uL GLQ DUP WXUD WUDQV Y|

'DF JULQGD GH IXQGDUH HMWWHH /IR OLRUWIDXWQ HOPRPRRE®WHOH VH |
WUDQVYHUVDO FX HWULHUL LDU ORQJLWXGLQDO VH GLVSXQH
solicitare.

$UP WXULOH SHQWUX VWKOSL PXVW L UH]XOW dléeQ GLPHQ)\
SHQWUX VWKOSL VH SUHY G FX HWULHUL IRUPkQG R FDUFDV F
WLPSXO WXUQ ULL EHWRQXOXL

' )XQGD LL FRQWLQXH VXE SHUH L VWUXFWXUDOL GH EHWRQ
&RQVLGHUD LL JHQHUDOH

3HUH LL VWUXFWXUD®YkKQGHUE BIMGR@ DWRDW UH]JLVWHQ PDUH W
JUXS ULOH VSHFLDOH GH VQF UF UL HIRUWXUL VHPQLLLFDWLYH
VXQW vQ JHQHUDO LQVXILFLHQW OHVWD L IRH L @GS QRELHFQW
QX SRDWH IL XWLOL]DW GHFKW vQ XQHOH FD]XUL SDUWLFXODUH

Eforturile mari , M, V' WUDQVPLVH GH SHUH LL LQIUDVWUXFWXULL SRW
GH]YROWDWH vQ SODQ FD R UH HD GH IXQGD. LL9FRQILQXH S
LQIUDVWUXFWXUL FX UHJLVWHQ (L ULJLGLWDWH IRDWIWH PDUF
IXQGD LL GH WLS UDGLHU FRQVLGHUDWH FD R VWUXFWXU VSD L
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3ULQ LHUDUKL]DUHD UH]JLVWHQ HL HOHRH@WH ORU DANIM N RXUOOEL
UHDOL]J]HD] GLULMDUHD PHFDQLVPXOXL GH SODVWLILFDUH vQ F
GHIRUPD LLOH SODVWLFH VXQW GLULMDWH vQ VXSUDWWUXFWXU
domeniul elastic de coportare.

6HF LXQHD GH EHWRQ

)XQGD LLOH FRQWLQXH VXE SHUH L vQ PXOWH FD]JXUIOBERQOXFU|
GH EHWRQ DUPDW )LJ ,, VDX FD EORF GH EHWRQ VLPSOX uL
UHD]JHP H[ROXVLHSHHWRQ DUPDW VHF LXQHD JULQ]JLL YD UHVSFH
de la ll.6.

$UPDUHD IXQGD LLORU
D $UPDUHD WUDQVYHUVDO D W OSLORU VH YD IDFH FX UHVSHF)
E $UPDUHD ORQJIJLWXGLQDGBGRDGNEL @QSHO®RKW D UHVSHFW

F $UP WXULOH YHUWLFDOH GLQ IXQGD LH SHQWUX FRABHFWDUH
GLQ XUP WRDUHOH

i. verificarea la lunecare in rosturile de turnare ale betonului;

i. YHULILFDUHD OD PRPHQMN L\DEFRY RSIHHUOMRVHOX URMKXEVWUXFW X U |
GLQ DFHDVW FRQGL LH QX SRDWH GHS uL DULD FRUHVSXQ]

i. YHULILFDUHD VHF LXQLL GH OD ED]D SHUHWHOXL OD PRI

iv. S PKQWXOZODQEXO SHUHWHOXL vQ FDOFXO VH SRDWH FRQVL(
din perete.

&DOFXOXO uL DOF WXLUHD DUP WXULORW.1IYRU UHVSHFWD SUHYH

$UP WXUD WUHEXLH SUHOXQJLW VvQ IXQ GbundélsSHH FG IOW € UIPRLHD F I
DYKQG FD UHIHUL® UGBS RIGX@XL 3

d.

|
1 H | .1

13 i
: I ._]l J ] ]|
T

Figura 11.21
' )XQGD LL FRQWLQXH VXE SHUH L VWUXFWXUDOL GH JLG ULI
' SUHYHGHUL JHQHUDOH GH DOF WXLUH
&RQIRUPDUHD IXQGD LLORU VH GIHHARQGLOJL IXQF LH GH XUP WR

D FRQGL LLOH JHRWHKQLFH DOH DPSODVDPHQWXOXL
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E J]RQD VHLVPLF GH FDOFGCOUDFWSODVYPHRWXOREFHOHUD LD
(&)

lLag " J

ii. ag>0,15g;
F FO GLUH FX VDX I U VXEVRO

)XQGD LLOH SHUH RMRVWL XQWv @ H QWSLWH VLWXD LL SRW IL DY
GHVF UF UL SH UHD]JHPH L]JRODWH

)XQGD LLOH VH SR]L LRQHD] GH UHJXO FHQWULF uUlIlD QXPDL v
GH SHUH LL SH FDUH vL VXV LQ

. ) X Q G D lirianigpsdt€pederen de fundare favorabil, Tn zone cu seismicitate

ag " g

(1))FUQGD LL OD FO GLUL I U VXEVRO

7LSXULOH GH IXQGD LL FHOH PDL IUHFYHQW XWLOL]DWH VXQW F

/| LPHD VBFfODOORXLEORFXBRLVHVDWQXIXDLD vQ FDUH QX HVWH SUH
V ILH PDL PDUH GHFkW JU R VauRrthibn S0kt HeNiet@eddarté W U X FW XU D O

$FHHDOL SUHYHGHUH VH DSOIBEIDUL GHOWURBD YRHDXEXORFXO XL
%ORFXO GH IXIQGHDB LISRWWAX X QdurieD.X2 GIR4). WUHS WH
IQ O LPHD VRFOXOXL UL D WUHSWHORU EORFXOXL GH IXQGD LH

/ID GHWHUPLQDUHD vQ O LPLL EORFXOXL GLQ EHWRDWLRSOX VI
tabelul 11.4.

TQ FD]XO FRQVWUXF LLORU | U VXEVRO OD FDUH DGKQFLPHD PD
SRW LOWURGXFH FHQWXUL VXSOLPHQWDUH SH vQ O LPHD DFHVW

SHQWUX FO GLULOH I U VXEVRO VH UHFRPDQGD uL XUP WRDUHO

a) grosimea peretelui (sau so€uXL FDUH UHD]HP SHBE®FBK@, GH IXQGD LH
(B t Bs+100 mm);

b) GLPHQVLXQLOH PLQLPH QHFHVDUH SHQWUX H[HFXWDUHD V S

SURLHFWDQWXO SRDWH DGRSWD uL VROX LLOH SUWWMDQWDWIHVQ
HIRUWXUL WUDQVPLV VLVWHPXOXL GH IXQGDUH GH F WUH VXSU

Tabelul 11.5
$GkQFLPHD WM WXULL/ LPHD PLQLP P
0,40 h d0,70 0,40
0,70 h di1,1C 0,45
h!11,10 0,50
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perete structural interior perete structural interior

/ placa din beton o ) placa de beton
hidroizolatie ‘ hidroizolatie ‘
‘ \ ‘ ‘ strat de separare , \ ‘ | strat de separare
% L //_f material granular / o material granular
[ B Yeldihe
LA i ] umplutura compactata
controlat
jan
S '
s a \
B S | B |
~._bloc de fundare A A bloc de fundare
Fig. I1.22.a Fig. 11.22.b
., b ;
T - perete structural
| W
placa de beton

hidroizolatie| ’ -

strat de separare

|
| N
material V
granular 7
soclu L”// : )', 7}7//77’/7 umplutura compactata
iz //// - /// 7 controlat
g / - 2]
ZQM E/i =
/ / / B
////ll/ Bl 4\/ :E
A\
I B J bloc de fundatie
Fig.I.23

(2) )XQGD LL OD FO GLUL FX VXEVRO

S3HUH LL VXEVROXOXL VH SUHY G VXE SHUH LL VWUXFWXUDOL Sl
Fundatiile pot fi din beton simpldigurile 11.26, a si b au din beton armatigurile 1.26, c si d).

PHUHWHOH GH VXEVRO GDFD YD IL GLQ EHWRQ VLPSOX YD IL SU
SODQUHXOXL SHVWH VXEVRO uL UHVSHFWLY OD ED]D SHUHWHOX

3HUH LL GH VXEVRO GLQ EHWRQ DUPDW YRU UHMSHFWD LQGLFD

$UPDWXUD YHUWLFDO GLQ VWKOSLURULL GH EHWRQ DUPDW DL
DQFRUDW ILH vQ FHQWXUD GH OD ED]D SHUHWHOXL GH VXEVRO
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termoizolatie

hidroizolatie rigida

centura de beton arma

stalpisor de beton armat

termoizolatie

1 n armat
i __termoizolatie

material granular

umplutura
compactata controlat

dop de bitum

soclu

bloc de fundatie —

B

termoizolatie

hidroizolatie rigida

Fig. 11.24
b

—————— 71— stalpisor de beton armat

placa de beton armat

__ termoizolatie

4 .
centura de i material granular
beton armat -
termoizolatie e umplutura

////////;2// compactata controlat
77
.
7
E
7
? ///;
SRR 2
placa trotuar " F-i < i
| |
/ /| I
dop de bitum 7 q
. 3
soclu Z) 1%
centura de Bs
beton armat
an
bloc de fundatic
. B
Fig. 11.25
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lanseu peste
/" subsol
!
v

b b b
= =+ perete structural ] P
de zidarie T
11 lanseu peste — T
‘W F / subsol iy i/y /4]—

| -~ ! ! E
centura de beton — [mtent

armat armatura

| stalpisorului de
beton armat
perete de subsol
din beton —
— hidroizolatie
rigida
centura de beton | —
armat
i g . . . P ] Iplaca de beton
hidroizolatie hidroizolatie .
ey — e pietris
rigida rigida
| I = |

armatura
stalpisorului de
beton armat

centura de beton
armat

perete de subsol
din beton

hidroizolatie
rigida

talpa de fundatie
din beton armat

talpa de fundatie
din beton armat
]

termoizolatie

hidroizolatie

termoizolatie

placa trotuar / s

Fig. 11.26

b
7 Fperete structural

placa de beton armat

/i
! termoizolatie

/ material granular

stalpisor de

beton armat

dop de bitum

cuzinet de beton armat

bloc de fundatie 1

[sopluturs

compactata
controlat
LB
a
Fig. 11.27

B
b

1.7.7.3 )XQGDDLFO GLUL DPSOD YV DafeHavSrabiMhizahel €y sBisitika@ G

ag>0,15¢

/ID FODGLULOH IDUD VXEVRO IXQGD LLOH VH UHDOR]HD]

armat (Fig. 11.27) sau grinzi continue de betsmat (Fig. 11.28).
/ID FO GLULOH FX VXEVRO IXQGD LLOH VL SHUH LL GH VXEVRO

'LPHQVLRQDUHD VHF LXQLL GH EHWRQ UL D DUP WXULORU VH
UL $QH[D 1D LRQDO

1992-1-
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t———+ t————+t
e - S e -
stalpisor de
| placa de beton armat beton armat
hidroizolatie > hidroizolatie
| % rigida rigida
/ material
granular
7 7 7 7
0 0500 0 77
s /////// //-//%7/1// : 07, 7
LT L _

T ////////// ///////// grinda de fundatie 7055 7 )
///////// /// 77 umplutura o / /7 erindade
///////// = ///////7 — Compactata /// 72 7 fundatie

<Ht 7777 /7 777)< 1t controlat 7 7
7 = 7 .
= o
a =
Al Al
= ==
=T 27 = 27
b;?(‘m de \ B | hé}(‘m de / B l
egalizare egalizare
a b
Fig. 11.28
b b
—t L —
L~ perete de zidarie
| planseu peste subsol —| stalpisor de
——| beton armat
| —

perete de subsol
din beton armat

hidroizolatie rigida hidroizolatie rigida

Fig. 11.29

1.7.74 '"LPHQVLRQDUHD IXQGD LLORU

/ LPHD ED]HIB, IXI® G/DV DHE L O H (csicHlull dér@rfulul tle fandare la eforturile
WUDQVPLVH GH IXQGD LH FRQIRUP SUHYHGHULORU GLQ SDUWHD
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)XQGD LLOH VXSIXWHFBRWRIOAHF ISWRYLQ GH UHJXOD GLQ SR]LW
VXE SHUHWHOH VWUXFWXUDO GH H[HPSOX IXQGD LLOX JLGXULC
VHLVPLFH VDX SH OLPLWD GH SURSULHWDWH BUKNWQOHRQHD]G
DVWIHO VQFKW UH]XOWDRWYD WKXWXHOR UQIRWQHORWLDHLD ®HMORFL}
VQWUHDJD O LPH V ILH DFWLY OD WUDQVPLWHUHD SUHVLXQLO

b b
b/2 b2 3b/4 | 4 bl/4
i it
N N
B ) B |
T T
pricc P |
B,=15b | B,=2.25b
a b
Fig. 11.30
____b____ ____b____
Bs Bs
3Bs4 By
N N
TTTTHTTTTe Pu
B B
‘H‘HTTTTfﬁu.
Pusk B,—1.5b Det B,—225b
a b
Fig. 11.31

Céand acest lucru nu poate fi realizaD U O L P HE =OBW(EN. [1.30-a) nu satisface din

SXQFW GH YHGHUH DO SUHVLXQLORU HIHFWLYH DFFHSWDELOH
GHIRUP ULL WHUHQXOXL UL D EORFXOXL Ba+2,250Q@FkgDI.RG-b)AL VH DGP
FX XUP WRDUHOH FRQGL LL

SHUHWHOH FH VSULMLQ SH IXQGD LH WUHEXLH V ILH OHJDW
SODQUHXOXL VDX FHQWXUD SODQUHXOXL SUHFXP 0L SULQ ]
(recomandabil la maximum 6@® GLVWD Q

HIRUWXULOH FH VH GH]YROW OD LQWHUIDWD GLQWUH SHUHV
UH]LVWHQ HOH XQLWDUH GH SURLHFWDUH DOH PDWHULDOHORU

1Q FD]XO IXQGD LLORU VXE SHUH,L FXVIRONKULISF QRMRIDGX (LD
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LO dH § 1:ctd i
@efectiv tg D ‘

undefes UHSUH]LQWD UH]LVWHQ D XQLWDUD GH SURLHFWDUH OD vQ
'DF UHOD LHVWH VQGHSOLQLW IXQGD LD SRDWH SUHOXD SUHI
iQ DFHVW FD] IXQGD LD VH SRDWH UHDOL]D GLQ EHWRQ VLPSO
FD]XO vQ FDUH UHOD LD ,, QX HOMDM UGN SIQFR B R/L H LR GID 1IRDJ
FD R JULQG SH PHGLX HODVWLF VL VH UHDOL]HD]D GLQ EHWRQ

(11.21)

7 7 7 ] — — — — — 1

2H
Lo- tga

Fig. 11.32

IQF UFDULOH WUDQVPLVH IXQGD LLORU VH VWDELOGHVF FRQIF
figura 11.33 sunt reprezentate eMf X ULOH VHF L RtQEWIHca@ CsHnt WXt8 UrD V
considerare la dimensionarea infrastructurii.

""" s P i T perete structural T T T T T T T T T T T T
de zidarie I
stalpisor de

Nstpror s LTI
o Mear T T e Tl Mrae v |

£ H

\\HHHHH

N
/Ef\ M;
pMMMﬂMM

Fig. 1.33
. BROX LL GH IXQGDUH OD SHUH L QHVWUXFWXUDOL

SHUH LL QHVWUXFWXUDOL UHD]HP GH UHJXO cludeH SODFD
IXQGDWLLORU 3ODFD WUHEXLH DUH]DW SH WHUHQ EXQ VDX XP¢
JURVLPH 'DF XPSOXWXULOH VH SRW XPH]L SULQ SLHUGHUHD |
DGPLV D DFHVWRUD VH YD OLPLWD OD P

(2) Sou LLOH GH UHJHPDUH SRW IL UHDOL]DWH DVWIHO

a) GDF SHUH LL QHVWUXFWXUDOL WUDQVPLW R vVQF UFDUH GH PI
VH UHDOL]HD] GH PLQLP PP JURVLPH FX R DUPDWXU VXSO
(Fig. 11.34);

b) GDF $HUWHVWUXFWXUDOL WUDQVPLW R VQF UFDUH vQWUH
VH YD UHDOL]D FX R vVQJURUDUH ORFDO GH PLQLP PP JURVL
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$UP WXULOH VXSOLPHQWDUH ORQJLWXGLQDOH GLY&XVH vQ S
10mm.

6LWXD LLOH FDUH QX VH VQFDGUHD] OD SXQFWXQDOWNVDX E
IXQGD LL FRQWLQXH VDX FX UH]J]HP UL LIRODWH

.

N _/pe_r_emructural

] pardoseala

placa beton
+0.00
Vi

strat de separare

>100

SRl T TN
] N
N

.; .-_\_.\\\_\\_'_*_'.;u_-:;_' L

material granular 7777777 7770 777 7 7T f
0000 ¢
umplutura % //f//%/// //// ////_//%/// ////// 2
compactata controlat
Fig. 11.34
~__ perete nestructural
aroatit < pardoseala
suplimentare +0.00 laca beton
strat de separare ;V X 7 /; =
i \ &
Al

. // A g # /. =3
umplutura ///////// 06r” %/////41 3
(L0 Gk s A g
compactata controlat |- ///// SR e L /////‘
VLT T 7

Fig. 11.35

' SDFRUGDUHD vQ WUHSWH D IXQGDrittLORU DYKkQG FRWH GH

SDFRUGDUHD vQ WUHSWH D IXQGD LLORU HVWH QHFHVDU vQ
a) DPSODVDPHQW SH WHUHQXUL vQ SDQW VDX FX VWUDWLILFD L
b) FO GLUL FX VXEVRO SDU LDO

c) LQOWHUVHF LL GH IXQGD LL DYkQG FRWH G HxteKdp-GIX\ QK5 & LLIHU LW
perete interior etc.).

6H UHFRPDQG UHVSHFWDUHD XUP WRDUHORU FRQGL LL )LJ
aj UDFRUGDUHD vVQWUH FRWHOH GH IXQGDUH GLIHULWH V VH UH
b) OLQLD GH SDQW D WUHSWHQEBY V UHVSHFWH FRQGL LD WJ

c) vQ O LPHBUWNVH SWHAOWHD] OD P vQ SDPDQWXUL QHFRH]LYH
Ccoezive;
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d FRWD VXSHULRDU D EORFXOXL GH IXQGD LH VH S VWUHD] OD
a zonei de racordare.

hidroizolatie perete structural
4---1/din zidarie =~ ---1 i o
perete structural A
din zidarie N
m) m
_fundatie 7l
la 7 hI LB |
b L= | B |
profil N /
excavatie fundatie B
le a-a b-b c-C
Fig. 11.36

' )XQGD LL OBsatkRVWXUL GH W

5SRVWXULOH GH WDVDUH VHSDU DWKW VXSUDVWUXFWXUD FkW
DO WXUDWH

/ LPHD URVWXOXL VQWUH IXQGD LL QX YD IL PDL PLF GH PP

)XQGD LL FX GHVF UF UL SH UHD]HPH LJIRODWH

)XQGD LLOHURXSGHWIHDJRPH LJ[RODWH WUDQVPLW WHUHQXOXL
GH IXQGD LH GLVSXVH GLVFRQWLQXX vQ OXQJXO SHUH LORU

)XQGD LLOH FX GHVF UF UL SH UHD]JHPH LIRODWH VXQW DOF WXL

a) blocuri de beton simplu;

b) grinzi de beton armat.
)XQE@ DA GHVF UF UL SH UHD]J]HPH LIRODWH VXQW IRORVLWH
FRQWUDF LL PDUL SHQWUX FD SUHVLXQHD HIHFWLY SH W

D S PkQWXOXL

6ROX LD VH SRDWH GRYHGYRPIXLLDYIDX@QWDMRDWRUGHFERWLQXF
adancimi de fundare mai mari decat cca. 2,0m.

3UHVLXQHD DFFHSWDELO D WHUHQXOXL GH IXQGDUH WUHE
SRVLELO GLVWD @ IDrguH Zidudlbr d_HoQuil® de@Q GD LH

)XQGD LLOH FX GHVF UF UL SH UHD]J]HPH L]IRODWH QWLVXQW LC
LQHJDOH DOH DFHVWRUD 'H DVHPHQHD HOH VH YRU HYLWD vQ U
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(6) Reazemele izolate se dispun obligatoriu in puktteGH LQWHUVHF LH DOH SHUH LO
]JLG ULH VDX vQ FHOH vQ FDUH VXQW FRQFHQWUDWH vQF UF UL L

SHD]JHPHOH L]RODWH GLVSXVH vQ OXQJXO SHUH LORU VWUXI
IRUP GUHSWXQJKLXODU

3R]L L& a Qlocar@or de beton simplu se va alege astfel incat centrele de greutate ale
EDJHORU ORU V FRLQFLG SH FkW SRVLELO FX D[XO SHUHWHOXL

(OHPHQWHOH GH GHVF UFDUH VXQW DOF WXLWH GLQ JULQ]I
JLGXULORWW¥IPIFWW W WUB ULOH OD UHD]J]HPHOH L]JRODWH

IQ FD]XO RELUQXLW DO FRQVWUXF LLORU I U VXEVRO HOHI
JLGXOXL GHS uLQG FX FHO SX LQ FP FRWD WURWXDUXOXL FRC

*ULQ]JLOH VH IDF GH Uddlié Geastpid tu Ccl.\W ¢in GeHidch phrte.

*ULQ]JLOH VH UHDOL]HD] vQ JHQHUDO FRQWLQXH GLQ EHW
H[HFX LHL VH YD XUP UL SH FKW SRVLELO FD JULQJLOH V DL

asigurarea@HL ULJLGLW L FRUHVS%Q%V%F?DUH VH UHFRPDQG

Sectiunea a-a

“l Izolatie _ _\[\_ _
a -
T T T T T T ] hidrofaglh

Trotuar
= - ; K e
= =T - / A ; v
P ITITS VI T I T TTITITI IS TITTS o
e e i SEDEI. Beton de

_ﬂ egalizare material granul
L

de beton armat

=
N

Fig. 1.37

[1.8. Proiectarea radierelor de beton armat

' $OF WXLUH JHQHUDO 4L GRPHQLL GH DSOLFDUH

)XQGD LD WLS UDGLHU UHSUH]JLQW WLSXO GH IXQ&D LH GLU
SRDWH IL HIWLQV SH WRDW VXSUDID D FRQVWUXF LHL UDGLHL
UHJHPDUH SH WHUHQ D FRQVWUXF LHL vDX SRDWH IL SDU LDO
VWUXFWXULL 5DGLHUXO JH QizdmeGeisiicdlH VROX LD UHFRPDQGDW

SDGLHUXO SRDWH IDFH SDUWH vHHRS UG XD VAXUKXHWHEKWULL @B XVER
IXQGDUHD XQRU HOHPHQWH LIRODWH VWKOSL GH EHWRQ DUPD
GH OHPQ VDX SHGH EFWMWRIXPWRDWOVYDX GH JLG ULH

)XQGD LLOH WLS UDGLHU VH XWLOL]HD] GH UHJXO vQ XUP \
. WHUHQXUL FX UHJLVWHQ VF ]XW FDUH LPSXQ VXSUDIH H PD
i. WHUHQXUL GLILFLOH VDX QHRPRJHQH FX ULVF GH WDV UL GL
i. pUHIJHQ D DSHL VXEWHUDQH LPSXQH UHDOL]DUHD XQHL FXYH

iv.. HOHPHQWHOH YHUWLFDOH VWKOSL SHUH L VXQW GLVSXVH
H[HFX LD IXQGD LLORU LJIRODWH VDX FRQWLQXH
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v. UDGLHUXO vPSUHXQ FX HOHPHHMHWWORHY WHEXWWKNOH WWHEKX WD
FXWLH ULJLG UL UH]JLVWHQW

FRQVWUXF LL FX vQ O LPH PDUH FDUH WUDQVPLW vQF UF UL |
5DGLHUXO VH SRDWH UHDOL]D vQ GLYHUVH VROX LL FRQVWUX

D UDGLHU WLS GDO OWRHDOI/H YWHUMOLEFD HHOHWPWKOSL VDX SHUH L
direct pe acesta:

I. UDGLHU FX JURVLPH FRQVWDQW WLS GDO JURDV )LJ ,,

. UbGLHU FX JURVLPH YDULDELO yLJ ., VROX LD SRDWH Il

SHUH L VWUWQFWNKWRQL DUPDW FDUH WUDQVIHU -RHIRRWQWXUL VI
FHQWUDO D DFHVWXLD

E UDGLHU WLS SODQUHX FLXSHUF )LJ ,,

F UDGLHU WLS SODF (L JULQ]JL GUHSWH VDX VQWRDHWVH GLV:?
obicei, grinzZLOH DX VHF LXQH FRQVWDQW LDU vQ FD]XO XQRU VQF UF

G UDGLHU FDVHWDW DOF WXLW GLQ GRX SODQUHH WR/GILGDUL]L

Vi.

SH GRX GLUHF LL )LJ ,,
BT B B ﬁ
B . e
I R S . I
| N
| | | | | Radier tip dala
roasa
7 % g
11
| I
Beton de
egalizare
Figura 11.38

- radier

- beton de egalizare

Capitel

Perete
perimetral



Figura 11.40
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5DGLHUXO SRDWH IL IRORVLW UL OD FRQVWUXF LVRQ@WXDWH
VPSUHXQ FX UDGLHUXO VH UHDOL]HD] FD R FXY HamDQUu '"HWD
GLYHUVH VLWXD LL FRQVWUXFWLYH QX IDF RELHFWXO SUH]JHQW)

IQ FD]XO FRQVWUXF LLORU VLWXDWH VXE QLYHOXO BRSHD VXEWH
apei.

6XSUDID D LQWHULRDU D SHUH LBORXOXW WRMOMXHU DIOW S BIW DR\H
VSHFLILFH SHQWUX D DVLJXUD LPSHUPHDELOLWDWHD QHFHVDU

[1.8.2. Elemente de proiectare a radierelor

(IRUWXULOH VHF LRQDOH SHQWUX SURLHFWDUHD WRGLHUXO X
care poatead JUDGH GLIHULWH GH FRPSOH[LWDWH IQ FD]XULOH FXI
FD PHFDQLVPXO GH SODVWLILFDUH DO VWUXFWXULL vQ DQVD
VXSUDVWUXFWXU HYDOXDUHD HIRUWXWVMWIREL GH FRUR RHWPWWDHIGID
vQ FD]XO UH]JHP ULL XQRU HOHPHQWH L]RODWH 0L FR®IRUP UHO
dint-R LQIUDVWUXFW XU FRPXQ PDL PXOWRU HOHPHQWH

3URLHFWDUHD UDGLHUHORU WUHEXULURUWD ILQ ORHDW B UGIK) XxX®&Xl
ale elementelor structurale.

&DOFXOXO HIRUWMMVLOQRWNHAXQDOWHDUDFWHULVWLFH DOH UD(
SURJUDPH GH FDOFXO FDUH SHUPLW PRGHOterer HD IHQRPHQXOXL

'DF W@GLHU DSDU HIRUWXUL D[LDOH GH FRPSUHVLXQH VDX vQV
VXEVWUXFWXUD OD GLPHQVLRQDUHD VHF LXQLORU GH EHWRAQ
W LHWRDUH VH YD FRQVLGHUD 0L HIHFWXO DFHVWRUD

(3) Metodele pentrgalculul eforturilor in radiere sunt date in anexe.
(4) Armarea radierelor

D $UP WXUL ORQJIJLWXGLQDOH 3HQWUX SUHOXDUHD PRPHQW
UDGLHUHOH VH DUPHD] FX UH HOH RUL]JRQWDOHe& podeUiP WXU C
QHFHVDU 4L R DUPDUH SH ]JRQD PHGLDQ D SO FLL SH@WUX SUH
DWXQFL FkQG UDGLHUXO DUH JURVLPHD PDL PDUH VDX HJDO
LOQWHUPHGLDU VH GLVSXQHPDVQ@WWHVRFEFRWHG®HY @B @ DPPWXU V
PP 4L VH GHWHUPLQ SULQ FDOFXO

E $UP WXUL WUDQVYHUVDOH 6H SUHY G DUP WXUL SHQWUX
FRQGL LLOH vQ FDUH QX VH UHX-$ & wmeUHOD LLOH GLQ 65 (1

. SHQWUX FDOFXOXO OD IRU W LHWRDUH

VFd QVRd,c (||.26)
vQ FDUH O LPHD HOHPHQWXOXL VH YD OXD XQ PHWUX P
LL SHQWUX FDOFXOXO OD VWU SXQJHUH
N
et g 11.27
Qd U-d Qd,c ( )

n care
N,e IRU D D[LDO GH VWU SXQJHUH vQ VLWXD LD GH vVQFDUFDUH F
U este perimetrul conturului de calcul considerat

FRHILFLHQW FDUH LQH VHDPD GH LQIOXHQ D PRPHQWXOXL vQF

d vQ O LPHD XWLOFPUHIG LSR D WD OLHIOHUR/RYin hded @ity AXHSUH]LQW
VQ O LPLOH XWX @D 0® G HEHFXRLQHSH FDOFXO
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VRde HVWH UH]JLVWHQ D EHWRQXOXL VLPSOX OD IRU W LHWRDUH

'LQ YDORDUHD IRU HL D[LDOH GH Muahtd pe3iuibHpeHerdhtlepBr & W H VF G
P UJLQLW GH FRQWXUXO

Daca sunt necesare armaturi se vor aplica prevederile punctului 116-4l. tl{d)prezentul normativ.

$UP WXULOH WUDQVYHUVDOH SRW IL DUPSWXUHRDQRLAQUCQAMDWH LA
DUP WXUL YHUWLFDOH (OH VIISREANVSHIQL.FRQIRUP SFW GLQ

11.8.3. Elemente constructive

*URVLPHD PLQLP D UDGLHUHORU VH YD OXD GH UHJXO |
PDL SX LQ GH PP

(2) Este posibil ca pe anuMiH JRQH GLQ PRWLYH WHKQRORJLFH EDUH ULJ
V VH UHGXF -VHFERYIRRIGMKDWHD EHWRQXOXL VLPSOX OD IRU
SUHYHGHD ORFDO HWULHUL 0L DUP WXU GH ERUGDM D JROXULO

I1Q FD]XO VR@IDGHQHBDALHU VH UHDOL]HD] OD FRWH GLIHULW
IDFH SULQ WUHSWH GH EHWRQ VLPSOX UHVSHFWKQG FRQGL LLO

(4) Procentele minime de armare pentru placa radierului sunt 0,15% peftiD GeH 1D uL GLUHF L

SHQWUX DUP WXUD LQWHUPHGLDU 'LVWDQ D vQWUH D[HO
PP 'LDPHWUXO PLQLP HVWH PP SHQWUX EDUHOH UH HOHORU
pentru barele intermediare.

1QQ GLUHW \EWD UBFR SULQ SHWUHFHUH VDX SULQ VX&DJUH SHQWU >

' 5RVWXUL GH WXUQDUH dL P VXULOH FDUH WUHEXLH SUH"
YHGHUH DO UH]JLVWHQ HL oL WHKQRORJLHL GH H[HFX LH

(1) Calculul efortului de lunecat. vQ URVW )LJ ,, VH IDFH FX UHOD LD ,,
M, M, (11.28)
Z z

(2) Rosturi verticale de turnare (Fig.11.43, b)

5HILVWHQ D OB ODXQHADHH WRVWXULORU GH WXUQDUH VH UHDOL
WUDYHUVHD] URVWXO GL SULQ UXJR]JLWDWHD IH HORU URVWXUL

Armaturd orizontald - A Armaturd verticald - A_
Tz, _}
=t - —a - '
M, M., Rost vertical Rost orizontal
I de turnare de turnare
a) b) c)
Figura 11.43

Pentru realizarea acestor rostk. VH IRORVHUWH Wdhie@ prejes &iQrGNBEN12H W F
DPSODVDW YHUWLFDO OD ID D vVQWUHUXSW D HOHPHQWXOXL
EHWRQXOXL SURDVS W

3ULQ SR]JL LLOH URVWXULORU GH WXuiQ\luie detbetdvDpényuchireUD vP S
SRW IL DVLIXUDWH FRQGL LLOH RSWLPH 0L VLIXUH ®SK®MRUX OXF
WXUQDUHD 0L YLEUDUHD DFHVWXLD vQ YHGHUHD UHDOL] ULL P
HWDQUHIOWODIUWMHDQFIROWU ULL DSHORU IUHDWLFH 3R]L LD URVW:
maxime.
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Turnarea betonului se va face continuu, Tn straturi orizontale de aproximativ 400mm grosime, iar
LOQWHUYDOXO GH WLPS vQWUH W X UW@DNJHHDD DD G\RXS WDN D D DX D E HWX
PDL VFXUW GHFKkW GXUDWD SUL]J]HL FHORU GRX VWUDWXUL VXSU

7TXUQDUHD EHWRQXOXL vQ YROXPH SUHVWD Eibh@ruwitHntBrvaL I XU FRC

GH WLPS D GHIRUPD LLORU GLQ DHOQHRP IBGXP @GHX H[RGALQUBUR F I&W:
hidratare a cimentului). Se vor respecta prevederile normativului N2.012

(3) Rosturi orizontale de turnare (Fig.11.43, c).

SHILVWHQ D OD OXQHFDUH vQ SODQXULOH URVWXWFD®R W BWHHEH\
WUDYHUVHD] URVWXO L GH UXJR]JLWDWHD IH HORU UBWWXULOF
FDSUHOH SH FDUH UHD]HP SODVHOH GH DUP WXU

S5RVWXUL RULIRQWDOH vQWUH ID D VXSHULRDWe2derDGLHUXO:
6XQW SUHIHQWDWH WUHL VLWXD LL

D IQ FD]XO SHUH LORU GH EHWRQ DUPDW DUP WXUD GH FRQH]I

PDUFD vQ )LJ ,, VH GHWHUPLQ FRQIRUP SIWHYHGHUIKDORU FR
19921-1.
| T l_T
| O
= |
| I
Figurall.44

—r—

[ J‘x Stalp metalic

Console de forfecare

= sudate pe placa de baza
Placade baza _ : .~ Beton armat turnat

Teava PVCI 100 T a doua etapa Retea .
Carcasa de surubuti Beton de subturnayf intermediara
N r.ﬁ faracontractii 50 jnm

i 1':'.-".' -
[ ] [ ] 3 L] i\ ':_-?‘.- " .._-:.:_);‘
s | Ll [ o~ saba” ‘
L} w T’ Y T L} B i L L]
3 i ! |\./\ Piulita de calare
&+ &+ ] ] i - - ! - ] i &+ Il ]

Figura 11.45
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Armatura rigida

R I- "3 ‘I\‘\ ']

Armatura elastic
stalp compozid

Carcasa de suruburi Placa de baza
Beton de subturnare

i Jil./|}-" faracontractii 50 mm

1554

Armatura rigida

Figura 11.46

E 1Q FD]XO VWKOSLORU GLQ R HO UH]JHPD L SH UDGLHU VH U]
SUHOXDUHD OXQHF ULL SULQ IRUIHFDUHD U0XUXEXULORU GH DQF
DOYHRO GHOEHWRQ,VLR$ SUHYHGHUHD XQRU HOHPHQWH VXGDW
sau plasarea stalpuluitnR DOYHRO GH EHWRQ DUPDW FD] vQ FDUH FRQ\
QHFHVDU VDX VQJOREDUHD ED]HL VWkO S XWOK LD @@ RUDGJILHD GLHJ F
|l U D IL QHFHVDUH UXUXEXUL GH DQFRUDM

F 1Q FD]XO VWKOSLORU GH EHWRQ DUPDW HIRUWXO GH OXQHFI
stalpului.

G IQ FD]XO VWKOSLORU FRPSRJL L )LJ,, PXMRUWAKD GH DX® MF
DOH VWKOSXOXL GH EHWRQ (VWH UHFRPDQGDELO vQV VvQJORE
detaliului din Fig.Il.45

H IQ FD]XO VWKOSLORU GH EHWRQ DUPDW SUHIDEULFEDW VH SR
care HIRUWXO GH OXQHFDUH YD IL SUHOXDW GH PXVW L GH DUP
stalpului.

[1.9. Infrastructuri

11.9.1. Probleme generale

,QIUDVWUXFWXUD FXSULQGH HOHPHQWHOH VXEVWUWRFWXULL
DQXPLWH FD]XUL 0L QLYHOXUL VLWXDWH GHDVXSUD FRWHL *

)XQGD LLOH GH VXSUDIDW FRQVLGHUDWH FD HOHPHOWH FDUH
tratate in capitolele 1.9, , SBUHYHGHULOH SULYLQG ROQOQWGCMXDOH BREVHQ
efectele determinate de conlucrarea acestora in ansamblul infrastructurii.

&ODVLILFDUHD LQIUDVWUXFWXULORU GXS PRGXO GH FRPSRU

D ,QIUDVWUXFWXUL FX FRPSRUWDUH HODMWLHIR WD FIR.QY WIN\XW L
FD]XO DF LXQLORU VHLVPLFH H[FOXVLY vQ VXSUDVWWXRW KX U )L
HVWH FDOLEUDW FX VROLFLW ULOH WUDQVPLVH GH PHFDQLVP.
' '"HOLXIFQ(MX OV WHNVWH SURLHFWDW V OXFUH]H vQ GRPH(
VHLVPLF DO IXQGD LLORU SUH]JLQW XQ JUDG GH LQFHUWLWXGL
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UHFRPDQG FD OD SURLHFWDUH V VH SUHYDGastRictiXiwL SHQWU
FDSDFLWDWH PLQLPDO GH GHIRUPDUH vQ GRPHQLXO SRVWHOD\
codulP106 SHQWUX VWUXFWXULOH FX GXFWLOLWDWH PHGLH '&0 H

N|
N
N
g
N
N
N
N/

Pereti
suprastructura

N N
[ ——
N N}
g NI
[ ——
N N

2]
2]
2]
2]
7
7
2]
i

A/ Infrastructura
%ﬁ +0.00

T _CTA
| >

s aa
.

7
“L

Figura I1.47

Perete
structural

Stalp

M
Fundatie—/ !

Figura 11.48

b) Infrastrcturi ductle OD FRQVWUXF LLOH vQ FDUH SULQ LHUDKL]DUL
GHIRUPD LLOH SODVWLFH VH GH]YROW 4L vQ VXEVWUXFWXU
LQIUDVWUXFWXULL VH SURLHFWHD] DVMDHHO w@QF W PH BLXHD] LSRRV K
GHIRUPD LL PDUL I U GHJUDGDUH GH UH]JLVWHQ HWF

/ID DF LXQL JUDYLWD LRQDOH QX VH DGPLWH FD UH]JLVWHQ D
HOHPHQWHORU VXEVWUXFWXULL V ILH GHIEIUMHIEGDWD IDL®IRU ¥OLOV
GH]YROWDWH vQ LQIUDVWUXFWXUD GXFWLO
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Figura 11.49

OHFDQLVPHOH GH GLVLSDUH D HQHUJLHL LQGXVH GH FXWUHPXU
n elementele infrastructurii vor fi adoptate doar cazul in care conduc laRaMyY UL VWUXFWXL

avantajoase.

F ,QIUDVWUXFWXUL FX FRPSRUWDUH HODVWLF FH VBUS®PW URW
WHUHQXOXL $FHDVW VROX LH HVWH LQGLFDW vQ VIDNXD LLOF
ED]D SHURWORWBBYHOXDUHD PRPHQWHORU GH U VWXUQDUH GH
EHWRQ DUPDW FX SX LQH QLYHOXUL OD FO GLUL FX SHUH L
VXSUDVWUXFWXU QX VH SRDWH GH]YROWD XQ PHFDQLVP SODVW

3UHYHGHULOH SULYLQG FRQGL LLOH GH VROLFLW&ODUH D WH
normativului.

[1.9.2 Tipuri de infrastructuri

IQ SUHJHQWXO SDUDJUDI VH SUH]LQW FX FDUDFWHU H[HPSOLI
VROX QLUBWWUXFWXU FX IXQGDUH GLUHFW

,QIUDVWUXFWXUL DOF WXLWH GRDU GLQ IXQGD LL

)XQGD LL LJRODWH SHQWUX VWKOSL VDX SHUH L LQGLYLGX
)XQGD LLOH YRU DYHD GLPHQVLXQLOH Q HRHWIDrUdE lsSbagaw UX WU I

elementelor suprastructurii, conform 11.4.2.

)XQGD LL FRPXQH SHQWUX PDL PXO L VWKOSL VDX SHUH L V
FDS ,, )XQGD LLOH YRU IL DOF WXLWH FD JULIQ@tapuy, DX UH HC
SURLHFWDUHD YD XUP UL HYLWDUHD GHIRUPD LLORU SODVWLFF
vor proiecta ca disipatori de energie.

' ,QIUDVWUXFWXUL DOF WXLWH GLQ XQXO VDX PDL PXOWH

(1) Infrastructuri careUHDOL]J]HD] XQ HIHFW GH vQFDVWUDUH HIHFW GI
YHUWLFDOH SULQ LOQWHUPHGLXO SODQUHXOXL SHVWHGLRREVRO ¢
FRQGL LL GH IXQF LRQDOLWDWH D VXEVR OXH XR QMO HPH @\ XOOF M F
VHF LXQH UL vQ LQIUDVWUXFWXU GDU vQ LQIUDVWOMKPWXU HIJL
VSHFLILFH DFHVWXL WLS GH LQIUDVWUXFWXU VXQW WUDWDWH

,QIUDVWUXFWXUL DOF WXLWHHDOR]BFWW GHi \BQAKILF E O&KXOWI DU H
GH FRQWXU uL LQWHUPHGLDUL 0L GH GLDIUDJPHOH RUL]JRQWDC
SODFD GH OD QLYHOXO WHUHQXOXL SURLHFWDW GH UHJXO
WUHEXLH VXILFLHQW GH UH]JLVWHQW UL ULJLG SHQWUX D DVLJ
YHUWLFDOH DOH VXSUDVWUXFWXULL OD QLYHOXO SODQUHXOXL
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[1.9.3. Determinarea eforturilor pentru calculul infrastructurii
Eforturile transmise infrstructurilor se stabilesc conform prevederilor de la pct. 11.4.
,QGLFD LL SULYLQG FDOFXOXO HIRUWXULORU vQ HOHPHQW

(IRUWXULOH vQ HOHPHQWHOH LQIUDVWUXFWXULL ARQVWUXF
lapuQFWXO ,, LQkQG VHDPD GH LQWHUDF LXQHD FX WHUHQXO

/ID SURLHFWDUHD LQIUDVWUXFWXULORU VH YRU FRRVLGHUD
HIHFX LH DOH FRQVWUXF LHL )LJ VXUL BGHFNPRWDGE HWDSU DL
HWF SUHFL]DWH vQ SURLHFW VROLFLW ULOH LQIWPBYW UNXFR/RXIU L
UH]XOWDWH GLQ FDOFXOXO DQVDPEOXOXL FRQVWUXF LHL

$WXQFL FKQG FRQGL LLOH GHGH{S\OHRDHNDGH DOHE BRE VWD X FULL
GHWHUPLQ (L DOWH VLWXD LL GH VQF UFDUH VHPQIWDRDHDLYH |

elementelor structurale.

e Fisuri
Fisuri in radier e ——— /
T TS f
‘f,\\// e T ] XQ/\‘/ W
TR e e A S VA TS z g 2) SN
Tasari diferentiate \ Tasari diferentiate
Figura 11.50

(4) Modelarea pentru calcul a infrastructurii

Modelareapentru XQ FDOFXO ULJXURV LPSOLF FRQVLGHUDUHD DQVLE
LQIUDVWUXFWXU 0oL WHUHQ GH IXQGDUH FX SURSULKSW L GHIL
FRPSRUWDUHD UHDO D FHORU WUHL FRPSRQHOWHLOFIRXQHOHK
orizontale de proiectare, fie prin intermediul accelerogramelor.

SHQWUX XQ FDOFXO VLPSOLILFDW VXQW UHFRPDQGDWH XUP WRI

I LQIUDVWUXFWXULOH DOF WXLWH GLQ SHUH Lra@idd gendfl RQ DUPD
VH PRGHOHD] vQ DQVDPEOX SULQ PHWRGD HOHPHQWHORU IL(
specializate; terenul de fundare se poate modela ca un mediu elastic tip Winkler;

i. LQIUDVWUXFWXULOH DOF WXLWH BY® s NXHMR G Hi E HX\QRGED DULP P
SHUH L VH SRW PRGHOD FD XQ VLVWHP GH JULQ]JL GH IXQGDUH

iii. LQIUDVWUXFWXULOH DOF WXLWH GLQ JULQ]JL GH IXQGDUH uL |
sistem de bare cu reazéin HODVWLFH vQFDVWU UL SDU LDOH

(5) Modelarea terenului de fundare pentru calcul infrastructurilor

Terenul de fundare va fhodelatpentru calcul conform prevederilor din partea & prezentului
normativ.

11.9.5. Dimensionarea elementelor infrastrcturii

(OHPHQWHOH GH EHWRQ DUPDW DOH LQIUDVWUXFWXULORU VH
generale dinSR EN 19921- aL $QH[D 1D LRQDO D DFHVWXLD
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' O9HULILFDUHD SODQUHHORU

30DQUHHOH FDUH FRQOXFUHD] Vv\OX@WQ VDR E DKLON DY HU CRKW L
VHPQLILFDWLYH vQ SODQXO ORU FRPSRUWDUH VSHFLIHF GH GL
SODQ FRPSRUWDUH GH SODQUHX

'LDIUDJPHOH RUL]JRQWDOH VH YHULILF 4L OD Hldtgl® XULOH O
structurale verticale (pct. 11.9.5.3.(2)).

1Q FDOFXO VH YD FRQVLGHUD HIHFWXO FRPELQDW DO VROLFLW
orizontale.

$UP WXULOH GH FHQWXU VH GLPHQVLRQHD] FRQVLGHWKQG YDC
structurali (Fig. 11.51).

Perete
structural

NEed
Planseu A, =Vedfy M Fd

— » Ve

Fisura de cedare
la forta taietoare

Perete subsol

Figura I11.51
' S9HULILFDUHD SHUH LORU

/D YHULILFDUHD SHUH LORU VH YRU FRQVLGHUD HHRAVMDHOH vC
S PKQWXOXL SUHVLXQHD DSHORU VXEWHha2Qél pattiiparea3aUHFXP G
preluarea eforturilor infrastructurii.

&DOFXOXO VHF LXQLORU GH EHWRQ-¥DILUHVSHFWD SUHYHGHULOI

3HUH LL VH YRU FDOFXOD FD JULQ]L SHUH L vQ VUWARULLOH
este asimilah O DFHVWRUD

' S9HULILFDUHD SHUH LORU vQ JRQHOH GH GLVFRQWLQXLWD\
, QWHUVHF LL GH SHUH L VWUXFWXUDOL DL LQIUDVWUXFWXULI

, QWHUVHF LLOH GH SHUHHWFX CRRURPHYROSADLR HOHPHQWH YHUW
SRW UHDOL]D UH]J]HP UL LQGLUHFWH FDUH LPSXQ UL YHULILF UL L

5HDF LXQHD PD[LP WUDQVPLV SULQ LQWHUVHF LD GH SHUH L C
(Fig. 11.52).

$ULD GH DUP WXUAs&td: VXVSHQGDUH

Vey

A

(11.29)

yd
unde:

Vea- IRU D W LHWRDUH WUDQVPLY VvOQWUH SHUH L FX SODQXUL PH(
fjg- UH]JLVWHQ D GH FDOFXO D DUP WXULL GH VXVSHQGDUH

$UP WXUD GH VXVSHQGDUH VH DQFRUHD] vQ J]RQD GH GH]YROW
Sec LXQHD GH EHWRIQYH BHUH MARUODU FD VHF LXQLOH FXUHQWH
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Armaturi de suspendare

Armaturi de suspendare

Diagonale comprimate
in peretii de beton

Pereti de beton armat

Pereti de beton armat

Figura 11.52

, QWHUVHF LL GH SHUH L uL SODQUHH OD LQIUDVWUXFWXUL V

OHULILFDUHD LQWHUVHF LLORU GLQWUH SHUH L UL BBDQHHH OLC
PD[LP WUDWQBULQ URVWXO GH WXUQDUH FRQVLGHUDW FD VHF
UH]XOW GLQ YHULILFDUHD DQVDPEOXOXL LQIUDVWUXFWXULL S
W LHWRDUH )LJ ,,

JRU D GH OXQHFDUH XQLWDULLWH SHROQNVAV DGBW R NL@W UHD VHF LX
VQFRYRLHWRU PD[LP UL VHF LXQHD GH PRPHQW QXO VD
concentrate semnificative.

Plangeu £
X — ]
Perete —F Al
M Rosturi e —*
—— ] . M - -
de mrnare C | Asif}n L,
— —
Fundatie - G A
| et R —
P
ed

Figura 11.53
O9HULILFDUHD IXQGD LLORU

/ID YHULILFDUHD IXQGDDLHORIUWWXH LYARFU WVHRQVR@BOH PRPHQW VvQF
PRPHQW GH WRUVLXQH UL IRU D[LDO GHWHUPLQDWH GH SD!
WUDQVPLWHUHD vQF UF ULORU OD WHUHQXO GH IXQGDUH

OHULILFDUHD VHF LXQLORUDGH ERYIRRQ RLSDHPHGEXWLYRU GH UHI
19921- 0L $QH[D 1D LRQDO

' 7TUDQVPLWHUHD HIRUWXULORU OD LQIUDV'atdIFd&/ XU SULQ
PHQJKLQ °

11.9.6.1 Prevederi generale

(1) Transmiterea eforturilorM, V) la infrastU XFWXU VH UHDOL]JHD] SULQ HIHFW
HOHPHQWHOH YHUWLFDOH DOH VXSUDVWUXFWXULL GBRXH WUDQ
SODQUHH DOH LQIUDVWUXFWXULL ULJLGH 4L UH]JLVWHQWH
yLJ ., D aL E
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J)LIDUHD HOHPHQWHORU YHUWLFDOH SULQ HIHFWXO GH PHQ

VOQGHSOLQLWH XUP WRDUHOH FRQGL LL

a)
b)
c)

d)

FRQHFWDUHD GLQWUH HOHPHQWXO YHUWLFDO 0L SODQUHXO
GH OHJ WXU OXQHFDUH

SODQUHXO VXSHULRU SRDWH SUHOXD IRWFRQWUILEVEHVU IBUWNVQY
OD IRU W LHWRDUH 0oL PRPHQW VQFRYRLHWRU D GLDIUDJPHL

UH]JLVWHQ VXILFLH QWO HPMH QRVMX O YW LYHHAURNDLLFHD @ $IH SRU LXQHD
UHDOL]HD] HIHFWXO GH PHQJKLQ

SUHOXDUHD IRU HL RULIRQWDOH GH F WUH SODQUHXO LQIHULF

HILVWHQ D XQRU HOHPHQWH YHUWLFDOHM WLIR®W SSHIHOKD U H
SODQUHHORU uL V OH WUDQVPLW WHUHQXOXL GH IXQGDUH |

Figura 11.54
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Figura 11.55

1962 (OHPHQWH GH FDOFXO GLPHQVLRQDUH OGL YHULILFDUH

(1) Transmiterea forHL GH OXQHFDUH OD SODQUHXO VXSHULRU )LJ ,,
O9DORDUHD GH FDOFXO D IRU HL GH OXQHRes¢d IRU D WUDQVPLV
Lo Vea V. (11.30)

unde:

Ve - IRUD W LHWRDUH vQ HOHPHQWXO YHUWLFDO DO VXSUED
plastLILFDUH OD DF LXQL VHLVPLFH

Vi - IRUD W LHWRDUH FDUH VH GH]JYROW vQ HOHPHQWX
FDOFXO VH SRDWH GHWHUPLQD DFRSHULWRU FX UHOD LD
Vint % (11.31)

S

9DORDUHD IRU HLVW IGHYRPOW RDQUJHOHPHQWXO YHUWLFDO V]
GHSHQGHQW GH JUDGXO GH vQFDVWUDUH DVLIXUDW GH IXQG]I
DVLIXUDW GH SODQUHHOH VXEVROXULORU vQ LQWHUDF LXQH F

T PERETE
‘ STRUCTURAL
|
|
PLANSEU ‘
|
! VRd - Ls
l ——————— 1
| Vint ‘ Subsol IHS
| — |
% Z
| |
RADIER
a)
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Figura 11.56

9HULILFDUHD VHF LXQLORU GH FRQHFWDUH OD OXQHFDUH
(IRUWXO WDQWe@ H /X FPUHIIDXD GH OXQHFDUH VH OLPLWHD] OD

Vmed 'l\_; d2fctd (“32)

unde:

Ls -IRU D GH OXQHFDUH FDOFXODW FX ,,

Av- VXSUDID D VHF LXQLL GH IRUIHFDUH OXQHFDUH GLQWUH HOI
faa- UHJLVWHQ D GH FDOFXO OD VQWLQGHUH D EHWRQXOXL

Verificarea la lunecare va lua in considerare efecttle dHUPLQDWH GH SUH]JHQ D JROXU
SULQ UHGXFHUHD FRUHVSXQ] WRDUH D VHF LXQLORU GH IRUIH
SODQUHHORU FD GLDIUDJPH RULJRQWDGCHO D'Q &H X/ XHS/WDH DL Q VX HL F I
poate realizaR FHQWXU GH EHWRQ DUPDW SULQ VQJURUDUHD SHUHWH

$UP WXUD vQ ]JRQD GH FRQHFWDUH

$UP WXUD GH FRQHFWDUH GLQ SODQUHX VH YD FDOFXOD 0L GL\
19921- 0L FRGXODOXL &5

SHIHPDUHD HOHPHQWXOXL YHUWLFDO OD SDUWHD LQIHULRDU

%ORFDUHD GHSODV ULORU uL SUHOXDUHD UHDF LXQLORU GH C

IXQGD LL LQGHSHQGHQWH UH HOH GH JULQ]L VDX UDGLHU
intermedar de subsol).

JRU D W LHWRDUH GLQ HOHPHQWXO YHUWLFDO SHUHWHL VWKOS
VDX GLDIUDJPHL RULIRQWDOH GH OD SDUWHD LQIHULRDU VH FR

IQ FD]XO IXQGD LLORR LRGSR MRQWHHDIOBMSHFW UHOD LD,

IXQGD LD WUHEXLH IL[DW vQ SODQ RUL]JRQWDO SULQ'OHJ WXUL
de fundare.

Vo d0.3N Tingasie (11.33)
in carenTn, .. este efortul axial mininlSH IXQGD LH GLQ JUXSDUHD GH vQF UF UL

O9HULILFDUHD HOHPHQWXOXL YHUWLFDO VWKOS SHUHWH S
UHIHBREN 19921-1.

' (OHPHQWH VSHFLILFH GH DOF WXLUH DOH LQIUDVWUXFWXU
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SHUKLQ LQIUDVWUXFWXU YRU DYHD JURVLPHD PLQLP GH
PP SHQWUX SHUH LL LQWHULRUL

3HUH LL GLQ LQIUDVWUXFWXU YRU DYHD JURVLPHD PDL F
FRUHVSXQ] WRUL GLQ VXSUDVWUXFWXU

(3) AAmareaiHUH LORU GH VXEVRO YD UHVSHFWD FRQGL LLOH PLQLPF

*ROXULOH GLQ SHUH LL LQIUDVWUXFWXULL YRU DYBD GLPHQ'
vQ ]JRQH FX VROLFLW UL UHGXVH $VWIHRU LQ BM])XS® BH UHVE®R U
F XWD SODVDUHD JROXULORU vQ DIDUD WUDVHHORU GLDJRQDOH

6H YRU HYLWD DOF WXLULOH FH FUHHD] ULVFEFXO XQRU UXSHUL -
a).

3R]L LD DFHVWRU JROXUILDYDRIOXERORODG QF XXSRIDVWUXFWXU D
VLWXD LL GH VROLFLWDUH GH]IDYDQWDMRDVH 'H H[HPSOX vQ |
suprapuse, decalarea va fi minim 600 mm (Fig.1l.57 b). Sunt de preferat golurile rotunde sau cu

cRO XUL WHULWH vQ ORFXO FHORU UHFWDQJXODUH *ROXULOH Y
DULD DUP WXULORU VQWUHUXSWH GH SUH]JHQ D JROXULORU )LJ

3O0DQUHXO SHVWH VXEVRO YD DYHD JURVLPHD PLQLP GH f
GLUHF LH YD UHSUH]JHQWD XQ SURFH@®W GH uaL PLQLP EDUH

$UP WXUD SO FLL YD FRQ LQH SH OkQJ DUP WXULOH QHFHVDUI
SODQXO V X DUP WXULOH UH]JXOWDWH GLQ vQFR®&RL DIUHPUWDR UG K HD |
QHFHVDUH SHQWUX SUHOXDUHD IRU HORU GLQ SODQXO SODQUH?>

' min.600mm

a) b)
Figura I1.57

2

/@

Figura 11.58

ANEXA A

Adéancimea de incastrare echivalent Principii de calcul pentru | XQ G D L L-iGcHstiate P L
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A.1 Determinareaadancimii de incastrare echivalent

Adancimea de incastrare echivaleriDe, se poate calcula pornind de la rezultatelenoke prin
incercri cu presiometrul Ménard

D

1 *
De N 3)Ie zdz (Al)
le d
unde:
Pe SUHVLXQKOBIWLPEWLYDOHQW
Pe= (m Priaci)™"
unde:

Pk SUHVLXQLOH OLPLW QHWH UHSUH]JHQWIDMWILYH GHWLE
QLYHOXO ED]HL IXQGD LHL SH R DGKQFLPH GH PLQ
Nota 1- In cazulin care pe adancimea de min. 1,5B teren@ festnat dintrun singur strat
JHRORJLF VDX IRUPD LXQAQGHRORVLEKRLVORPPQWU I HWH FRPSDUD
presiometric reprezentativ este definit pifRr YDULD LH OLQLDU D SUHVLXQLL OLPF
addncimea.
Nota 2- In cazulin care p adincimea de min. 1,5B terenul nu este format dimtisingur
VWUDW JHRORJLF VDX IRUPD LXQL JHRORJLFH VLPLODUH LDU S
FRPSDUDELOH SURILOXO SUHVLRPHWULF UHSUH]JHQWDWLY WU
P V X dDelvninarea valorilor singulare considerate prea mari.

Pk SUHVLXQHD OLPLW QHW UHSUH]HQWDWLY

Pk = Prk - Po
unde:
Pk SUHVLXQHD OLPLW UHSUH]JHQWDWLY OD D
Po SUHVLXQHD RUL]JRQWDO vQanvmedUH GH
VQFHUF ULL
Po=KoQ +u
unde:
Ko YDORDUHD HVWLPDW D FRHILFLHQW:
stare de repaus
q valoarea efortului vertical efectiy
u valoarea presiunii apei din pori

$ &DOFXOXO IX@redstratt ORU VHPL
A.2.1 Principii generale
)XQG@e VXGHDID  SRW semitacaQrete BrazUIcAkd H,5 D./B d5.

) X Q Gi@e YXO H sehiincastrate sunt XQ GDODLPBIUH VQF UF ULOH WUDQVPLYV
VWUXFWXU VXQW SUH®XDRWH BRWWKWLSSILIQEDIBURID D ODWHUDO

,Q ILJXUD $ HVWH SUH]JHQWDW VFKHRADFGWWWADDKFXO SHQWUX
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TEERE

I

o s g

MAY Y Reactiuni tangentiale

I

AVATAY

AVAYAY

| Reactiuni normale
5/ |

I

Reactiuni normale

Figura A.1

6H DGPLWH F WHUHQXO VH RSXQtUhi GoHifBl0 VWHDBRWX QLQGD LHL
WDQJHQ LDOH

SHQWUX FDOFXOXO OD 6/8 FRHIIDAPAKNQQRDSLHD LHDIWIOGHXUH]LV\

(6) Pentru calculul la SLE se va veriit GHSOLQLUHD FRQGL LLORU

9DORULOH FDOFXODW H(td34pes1 raBre) Sudntmai iiti cikvalolid Q G LMH L
LPSXVH GH VWUXFWXU

(6.2) Valorile reactiunilor normaldlL. WDQJHQ LDOH P&E ¢ca. BDP®\WirHva@ite GeH S
FDOFXO DOH UH]JLVWHQ HORU

&QULWHULLOH SULYLQG DAL D HLR PRRUQIRWMhdeplirited ] HLXIQX\@
$ 5HDF LXQLOH QRUPDOH YHUWLFDOH OD ED]D IXQGD LHL

'LDJUDPD SUHVLXQLORU WUDQ¥®GWHH Y PID KX DR WHH] KBOHHW X U P
i. UHJLVWHQ D OD VQWLQGHUH SHQWUX S PKQWXUL HVWH QXO
i. eforturlH VXQW SURSRU LRQDOH FX GHSODV ULOH

(2) Conditiile de verificare la SLU suirdeplinite.
$ 5HDF LXQLOH QRUPDOH IURQWDOH RUL]JRQWDOH SHUSHQGLF
'LDJUDPD SUHVLXQLORU WUD Q &B 8D WoHHU HERXVO M | HOH X H W NMURPL
i. UH]JLVWHQ D OD VQWLQGHUH SHQWUX S PKkQWXUL HVWH QXO
. HIRUWXULOH VXQW SURSRUWLRQDOH FX GHSODV ULOH

(2) Presiunile normale frontale orizontale mobiliZa@ S PkQWIQOIMIP DABDWHOH IXQGD L
sunt limitate la valorleGH FDOFXO DOH UH]LVWMpiQeri &ct8eDVLYH UHVSHFWLY
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ORELOL]DUHD UH{JilaVWH@ HHUSDVIMMLYH GHSLQGH GH WLSXO
I X Q G DteteH.

$ 5HDF LXQLOH WDQJHQ LDOH
$ JUHFDUHD SH ED]D IXQGD LHL
(1) FeFDUHD FDUH VH RSXQil 6RQHF HLRRIKIQEADHIHL SH ED]D IXQGD

AQG VHDPD GH LSRWH]HOH XUP WRDUH
i. OHJHD GH PRELOL]DUM IXQBHMH UK ®REBWDVYBUHD RULJRQWDO

tip elasteplastic;

i. frecsreaWRWDO VH GHWHUPLQ FRUHKYSXEDWRUI DQGBLLHRP SUWL I
conform 1.6.1.2.

$ JUHFDUHD ODWHUDO YHUWLFDO

(1) )UHFDUHD ODWHUDO YHUWLFDO FDUH VH PRELOL]HD] SH ODV
&Y seamati LSRWH]J]HOH XUP WRDUH

JUHFDUHD VH PRELOL]JHD] GRDU SH VXSUDIH HOH SH FDUH V
AJAQFLPHD GH OD FDUH VH SRDWH FRQWD SH PRELOL]JDUHD IU
SUXGH@dconllQ GH FRQGL LLBH GRQHEB FDH L

/IHIJHD GH PRELOL]DUH IXQBPHAHUIH EQB5WDVYBUHD YHUWLFDO |

elasteplastic.
9DORDUHD IUHF ULL ODWHUDOH YHUWLFDOH PRELOL]DELOH C

A.2.4.3 FrecareaODWHUDO RUL]JRQWDO

JUHFDUHD ODWHUDO RUL]JRQWDO VH PRELOL]JHD]F $B® ODWXUL
GHSODV ULL IXQGD LHL

JUHFDUHD ODWHUDO RAQGROMDPD® G H GHRWWHHMIOMH HQXQ DWH (
A.25DetetUPLQDUHD GHSODV ULORU IXQGD LHL

(1) SistemuldéQF UF UL DSOLFDW SH IXQGD LH 9 dorigont8l&iRGXFH GHSC
rotire.

SHQWUX GHWHUPLQDUHD YDORULORU GHSODV ULORU IXQGD L
determine coordor HOH FHQWU X QX GWigURWD LH * |

ANEXA B

&RHILFLHQ L SDU LDOL uL GH FRUHODUH SHQWUX VW U
87



cha[epaLwRWD LL 6HPQLILFD LH Valori
d &RHILFLHQ L SDU LDOL SHQWUX DF LXQL vQ FRQVWUX
Zdst pentruDF LXQL SHUPDQ Hdesabilizatbdr® YR UDE L QO H
&:stb SHQWUX DF LXQL SHsaiQeba@WH |DYFROODELOH
d.ds SHQWUX DF LXQL WHPSRUDUH GHIDIYSRUDELOH GHVWDI
EQU B;stb SHQWUX DF LXQL WHPSRUDUH IDYRQMELOH VWDELOL]
B/ &RHILFLHQ L SDU LDOL SHQWUX SDUDPHWULL S PkQW
Jn SHQWUX WDQJHQWD XQJKLXOXL|GHILPBHEDUH LQWHUQ
J SHQWUX FRH]JLXQHD HIHFWLY GUHIQBW
du SHQWUX FRH]LXQHD QHGUHQDW 1,40
J pentruJUHXWDWHD YROXPLF 1,00
d SeturideFRHILFLHQ L SDU LDOL DVXSUSEDF|LXQLORU
g 6HWXUL GH FRHILFLHQ L SDU LDOA1IDVWZSUD HIHFWHOR
SHQWUX DF L X Qde@wbrabil 1,35 | 1,0C
< permanente favorabile 1,00| 1,00
3 SHQWUX DF LXQ?;V%:E;%SJ”'HPSRUDU 1’(?( 1,§c
d 6HWXUL GH FRHILFLHQ L SDU LDOI\hlGl—I\I/IZUH]LVWHQ SH
S PKQWXUL
STR Jn SHQWUX WDQJHQWD XQJKLXOXL |GBOJWREBEDUH LQWHUQ
GEO d SHQWUX FRH]JLXQHD HIHFWLY GUu,boQ D28
du SHQWUX FRH]JLXQHD QHGUHQDW | 1,00| 1,40
Jd pentrugre X WDWHD YROXPLF 1,00| 1,00
d 6HWXUL GH FRHILFLHQ penD U LDO&lGlﬁ?’UH]LVWHQ
IXQGD LLOH
SHQWUX FDSDFLWDWH SRUWDQW1,00| 1,00
&y SHQWUX FDSDFLWDWH SRUWDQW I—i\é{dNLPDW SULQ PH
indirecte bazate pe modele seempirice '
#:h SHQWUX UH]JLVWHQ D OD OXQHFDlJGﬂ)\ 1,00
J &RHILFLHQ L SDU LDOL DVXSUD DF LXQLORU
&.ds SHQWUX DF LXQL SHU @biaptQtdaté GHIMYRUYDELOH
&:stt SHQWUX DF LXQL SHsaizQeb@WH |DYFOODELOH
UPL B.ds pentuDF LXQL WHPSRUDUH GHIDYRUDKBQOH GHVWDELOL]
o &RHILFLHQ L SDUIJLMWIHQHRWOD XY LGLFDUH D S PkQWXU
Jn SHQWUX WDQJHQWD XQJKLXOXL|GHILPBHEDUH LQWHUQ
J SHQWUX FRH]LXQHD HIHFWLY GUHIQBW
d pentru coeziunea ned@D W 1,40
d &RHILFLHQ L SDU LDOL DVXSUD DF LXQLORU
HYD &.dst SHQWUX DF LXQL SHU @cbiaptiQtdaré GHIUBYRUYUDELOH
&;stb SHQWUX DF LXQL SHsaizQeb@WH |DYFROODELOH
B.dst SHQWUX DF LXQL WHPSRUDUH GHIDIYSRUDELOH GHVWDI

ANEXA C

$GKQFLPHD GH vQJKH
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C1.Valorile GH UH peitrt QGKQFLPHD GH vQJKSTAY60RW7.LQGLFDWH

C2. $GKQFLPHD PLQLP GH IXQGDUH VH VWDELOHUWH FRQIRUP W]
WHUHQXOXL GH IXQGDUH. QGXOOXKPHDSGH V@ ENHHUDQH

) 2 E V H U\alotilel indicate pentru cazWWHUHQXULORU IHULWH GH vQJKH VH P VRDU

LQIHULRDU D SDUGRVHOLL

C3=RQDUHD WHULWRULXOXL 5RPkQLHL vQ

HVWH SUHJHQWDW vQ ILJXUD &

Tabelul C.1
Adancimea | $GKkQFLPHD PLQLP GH
Ao apei fundare
Adancimea bterane | Terenuri
Terenul de GH vQJ KF—B Terenuri
I G H |F RupiBe .
fundare Hs . (?_I’I e de
terenului DF LX Y5 7k H
natural vQJKF
(cm) (m) (cm)
Roci stancoas oricare oricare 30 + 4( 2C
SLHWULUOUXUL FXUDWHH t2,00 H; 40
QLVLSXUL |PDdddarel L A
mijlocii curate H<2,00 Hi+10 40
8 5
SLHWULG VD xh@Tov Lis—12.0¢ 0 0
H< 2,00 90 50
DUJLORYV UI3+o
JUDV b > 70 H t2,00 Hi+ 10 50
' H < 2,00 H; + 20 50
1LVLS ILQ SUHAI57I§ H t2,5C 80 50
SUDI DUJLORYV UJL®I<2,50 90 50
SU IRDV UL H-> 70 Ht2,50 Hi+ 10 50
QLVLSRDYV : H< 2,50 H; + 20 50

IXQF LH GH DGKQFLI
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ANEXA D

3UHVLXQL FRQYHQ LRQDOH

D.13UHVLXQLOH BRQMHGHWBDPIHQ OXkQG vQ FRIQVUGHUDUH YDOF
tabelele D.1yD. FDUH VH FRUHFWHD] FRQIRUP SUHYHGHULORU GH Ol

IRW3HQWUX S PKQWXULOH VHQVLELOH OD XPH]JLUH VWDELOSUHMBULIBORWRRU
specifice.

Tabelul D.1

Denumirea terenului de fundare Peory [kPA]

Roci stamoase 1000 y6 00(
Roci semi ODUQH PDUQH DUJLORDVH UL DUJLOKSGPIWOQRDYVYH FRPSD
stancoase uLVWXUL DUJLORDVH DUJLOH GLVWRBOOHW8SD QLUVLSXUL F

Nota - Tn intervalul indicat, vanriIeBconv VH DOHJ LQkQG VHDPD @&d4 deRiPgpdddFeNad MDD WHD (L
VWKQFRDVH VDX VHPLVWkKQFRDVH (OH QX YDULD] FX DOKQFIFPWHD GH IXQGDU

Tabelul D.2
Denumirea terenului de fundare Bconv [kPa]
3 PKOWXM®BIORFXUL 0L ERORY QLRXOXWKX EXWHVNVS B30 SOHWULUG
g’rﬁrstieere %ORFXUL FX LQWHUVSD LLOH XPSOXWHS56 6@ PkQWXUL D
SLHWULUXUL FXUDWH GLQ IUDJPHQWH GBOOWJRFL FULVWD
3 PKQWXBLHWULUOXUL FX QLVLS 550
grosiere SLHWULUXUL GLQ IUDJPHQWH GH URF|L VH&LPHQWDUH
SLHWULUXUL FX QLVLS DUJLORYV 350 y50CY
Nota 1- IiQ LOQWHUYDOXO LQGLFDW YDORULOH VH DOHJ LQkQGUVBDPIDL GH FR!
interpoland intre valorile minime pentiu uL PD[LPH FRUHMSXQ] WRDUH OXL
TabelulD.3
_ _ indesat® | Indesare med?
Denumirea terenului de fundare =
pconv [kPa]
Nisip mar¢ 70C 60C
Nisip mijlociu 600 500
L uscat sau umt 50C 35C
?)rogel;eQ W XNIdip fin foarte umed sau satu 35C 25C
g uscat 350 300
1LVLS ILQ $UuméRV 25C 20C
foarte umed sau saturat 200 150

Notal- 1Q FD]XO vQ FDUH QX HVWH SRVLELO SUHOHYDUHD GH SRIREH KDHW X3HE X
ED]D SHQHWU ULL GLQDPLFH vQ IRUDM VDX D SHQHWU ULL VWDWLFH

D2 9DORULOH GH EM]1 ¢LQ PRVENGHQB SUHVLXQLORU FRQYHQ LR

DYKkQG O LPHD W &LDGKkQFLPHD GH IXQGDUH ID GH QLYHOXO V
D=2,0m.

SHQWUX DOWH O LPL DOH W OSLL VDX DOWH DGROFKXP®IHIBIH 1XC
FX UHOD LD

pconv T)conv CB CD (Dl)
unde:
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Poon - YDORDUHD GH ED] D SUHVLXQLL FRQYHQYRRQDOH SH WHUHQ

Cs- FRUHF LD GH O LPH
Co- FRUHF LD GH DGKQFLPH

Tabelul D.4
Indicele Cons VW2
_ _ porilor? _ _ _
Denumirea terenului de fundare e lc=05| 1c=0,75| Ic=1

BCOI’]V [kP a]

&X SODVWLFLAWMDWH UHG XV ,
QLVLSXUL DUJLORDVH SUDIXUL QLVLSRDVH 0L
prafuri, avand e <0

e 10,75 07 25| a0
0,5 300 325
x0,5 < k<0,75 07 575 585
Cu plasticitatea mijlocig10% < b d20%):
nisipuri argiloase, prafuri nisipoase
argiloase, avand e < 1,0
0,5 325 350
xlc 10,75 0,7 285 300
Ll 1,C 22F 25C
3 PQWEE 0,5 300 | 325
x0,5 < k<0,75 0,7 275 285
1,0 200 225

Cu plasticitate marélp > 20%):
DUJLOH QLVLSRDVH DUJLOH SU IRDVH UL DUJLOH
avand e <1,1

0,5 600 650
0,6 485 525
xlc 10,75 0,8 32t 35C
1,1 26C 30C
0,5 550 600
0,6 450 485
x0,5 < £<0,75 0,8 300 325
1,1 225 260

Notal- /D S PKQWXUL FRH]inéeknediare @&indicI0iRdjile L LQGLFHOXL IG3¢ ddRi@VLVWHQ
LQWHUSRODUHD OLQLDU D YDORULLISItENdENQLL FRQYHQ LRQDOH GH FDOFXC
Nota2- IQ FD]XO vQ FDUH QX HVWH SRVLELO SUHPRIQY\DIWNDHGHH S WRE 15 RDHWMHX OCEP
SHQHWU ULL GLQDPLFH vQ IRUDM VDX D SHQHWU ULL VWDWLFH

D21&RUHF LD GH O LPH

* PentruB dm FRUHF LD GH O LPH VH GHWHUPLQ FX UHOD LD

CB T)conv Kl(B l) (D2)
unde:

Kicoeficient- SHQWUX S PKkQWXUL QHFRH]JLYH FK:HQEMHS LD QLVLSXULC

-SHQWUX QLVLSXUL SU IRBMH,GBL S PKQWXUL FRH]LYH
B O LPHD IXQGD LHL
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* PentruB ! P FRUHF LD GH O LPH HVWH

Cs=04 p,, SHQWUX S PkQWXUL QHFRH]JLYH FX H[FHS LD QLVLSXULC
Cs=02p,, SHQWUX QLVLSXUL SU IRDVH GL S PkQWXUL FRH]LYH

D.22&RUHF LD GH DGKkQFLPH VH GHWHUPLQ FX UHOD LLOH

xpentruD * P Cp= Peny(D-2) /4 (D.3)

xpentruD > 2m: Co= JD-2) (D.4)

unde:

D adancimea de fundare
J JUHXWDWHD YROXPLF GH FDOFXO D VWUDWXULORU VLWXDWH

PHGLH SRQGHUDW FX JURVLPHD VWUDWXULORU
Tabelul D.5

3 PKQWXWEeQLYLSRUL |[SU IRDVH
L ]IJXUL FXSHEEKQW® XLDI
QLVLSXULO FHQ X1
Denumirea terenului de fundare S

@5 | t0,8 | d,5 | t08

_pCOHV [kP a]

8PSOXWXUL FRPSDFWDWH UHDOL]Dé%—I S%D]DlgoQHLB%RFXPHQWD
GH H[HFX LH 4L FRQWURODWH FDO DWL
Umpluturi de proHQ L H Q FXQRVFEXW FRQ LQkQG PDWHULL

organice sub 6 %, realizate organizat, sau avand o 180 150 120 100
vechime maimarede10 DQL 4L QHFRPSDFWDWH LQL LDO
1 R WPentru valori 0,5 & YDORULOH SUHVLXQLL FRQYHQODRGDOHYBWHWHUPLQ S
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ANEXA E
&DOFXOX0O SUHVLXQLORU SH WHUHQ SHQWUX IXQGD LLO
( )XQGD LL EX E Difépt@ghiuleru P

3UHVLXQLOH SH WHUHQXO GH IXQGDUH VXQW GHWHUPLQDWH vQ
Valorile preV LXQLORU OD ED]D IXQGD LHL VH GHWHUPLQ FX UHOD LD

N 6M, 6M,

r r E.1l
pef(l...4) LB Lz B L Bz ( )
unde:
N, Mg, M. YDORULOH GH FDOFXO DOH VROLFLW ULORU OD QLYHO.?
Pef(1.-.4) YDORULOH SUHVLXQLORU OD FRO XULOH ED]JHL IXQGD 1
SUHVLXQHD PDQLWVH SHHWHWPLQ FX UHOD LD (
N (E.2)
Z_
pefmax LB
unde:

Z FRHILFLHQW FDUH GHSLQGH GH H[FHQWULFLW LOH UHODWL

e(L)/L, respectiv, e(B)/
unde:

e(L) = Mg/N

e(B) = ML/N

Valorile coeficientuluiZse determindin tabelul E.1 sagrafic, folosind abacele din figurile
E.1..ES5.
Tabelul E.1

e(B)/B

e(L)/L 10,00 0,02/ 0,04 0,06 0,08 0,10 0,12 0,14/0,16/0,18/ 0,20/ 0..22] 0,24/ 0,26/ 0,28| 0,30/ 0,32

0,00 {1,00/1,12/1,24 1,36/1,48/1,60/1,72 1,84 1,96] 2,08 2,22| 2,38|2,56|2,78|3,03|3,33|3,70

0,0z [1,12/1,24/1,3€1,4€ 1,6C1,72/1,841,9€|2,0€| 2,21 2,3€| 2,5%|2,72]|2,95|3,22| 3,54 3,9¢

0,04 [1,24/1,3€/1,4€ 1,6C 1,72/1,84/1,9€|2,0€ 2,21/ 2,35 2,5C| 2,6€|2,8¢|3,15|3,41|3,7€|4,17

0,06 [1,36/1,48 1,60 1,72/1,84/1,96({2,08 2,21 2,34 2,49 2,66| 2,84|3,06| 3,32|3,62| 3,98/ 4,43

0,08 [1,48 1,60 1,72 1,84 1,96{2,08 2,21 2,34 2,48 2,64 2,82 3,02|3,25|3,52|3,84/4,23/4,70

0,10 [1,60/1,72/1,84 1,96|2,08] 2,20| 2,34/ 2,48/ 2,63 2,80 2,99 3,20| 3,46|3,74(4,08]4,49/4,99

0,12 [1,72/1,84/1,9€¢|2,0€| 2,21 2,34 2,48 2,65/ 2,8C| 2,9€| 3,1€ | 3,41 |3,6€|3,9¢€|4,35|4,7¢

0,14 [1,84/1,96|2,08 2,21/ 2,34/ 2,48/ 2,63/ 2,79 2,97 3,17/ 3,39 3,64|3,92/4,24/4,63|5,09

0,16 [1,96]2,08 2,21 2,34 2,48/ 2,63/2,80 2,97 3,17 3,38 3,62| 3,88|4,18/4,53[4,94/5,43

0,1¢ [2,0€/2,21/ 2,35/ 2,4€/2,642,8C|2,9¢€/ 3,17 3,3€ 3,61/ 3,8€| 4,1 |4,47|4,84|5,2¢

0,20 [2,22/2,36/2,50 2,66| 2,82 2,99/ 3,18/ 3,39 3,62 3,86 4,14 4,44|4,79| 5,19

0,22 2,38/ 2,53/ 2,68 2,84/ 3,02 3,20/ 3,41 3,64/ 3,88/ 4,15/4,44 4,77|5,15

0,24 2,56/ 2,72/ 2,88 3,06| 3,25| 3,46/ 3,68/ 3,92/ 4,18 4,47/ 4,79 5,15

0,2¢ [2,7€/2,95 3,15 3,32/ 3,52| 3,74 3,9€/4,24 4,55/ 4,84 5,1¢

0,2¢ [3,05)3,22 3,41 3,62 3,84/4,0€4,35/4,65 /4,94 5,2¢

0,30 [3,33/3,54/3,75,3,98 4,23/ 4,49/4,78/5,09 5,43

0,32 3,70/ 3,93 4,17/ 4,43/ 4,70/ 4,99/ 5,30
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Valorile coeficientului ®
s fI—y
\’.r.x Ton
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Lad
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e(L) / L= 0,00+ 0,16; ¢(B) / B = 0,00 = 0,16

0,16

1 | | | | | |
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Figura E.:
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Valorile coeficientului ®

e(L) /L= 0,00+ 0,16; ¢(B) / B= 0,00 = 0,16

e(L) /L
Figura E.2
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Valorile coeficientului ®

55
53
5.1
49
4.7
4.5
43
4.1
3.9
3,7
35
33
3.1
2.9
2.7
2.5
2.3
2.1
1.9

e(L)/L=10,16+032;¢(B)/ B=0,00=0,16

| | 1 1 | | 0 E
] —e—e®)/B=0.16 ? 2 —x
1| =<=-¢(B)/B=0.14 T D o
] —<—e®B)/B=0.12 /1/ —r° = Pl
| =—m—e(B)/B=0.10 e _."' B ,///x
[ —*—e(B)/B=008 7 e —r
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—| —&—e(B)/B=0.06 /,/’/ vTanl /)t’/ ~ i
] —e—e(B)/B=0.04 -~ ."":ar ,///A/'//,/K =
] =-w=-e(B)/B=0.02 /v"/l **JF" N S = | & //// ..
| —e—e®)/B =000 =T P M N ,//‘df(/ ,%/ 7 i
P _-?‘ ~ ] =y
1 - - ,’_/k - = T "¥
—— __..--i‘f'./ //*/,- ,Jef—/’/ ~ ,/V-—“",r
] =] A " -
Tt R e S N D e S 0 = S e T
(#_.-'"—‘.- /-*_#____,..—-"" ’#’ ‘k’ = -
— — e S O j— ~
’+’. _#f..-——‘*/ J______,_,..-—"" ---_.- —
— - — L4 -
L — iﬂ-—-—'—' ’, [ —T _ -
| Y L —

?___...——-ﬁ'”" _-w~ -—I'¢

| I_--—

|
0,16 0,17 0718 0,19 02 021 022 023 024 025 026 027 028 029 03 031 032
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Figura E.3
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Valorile coeficientului ®

SRR VTV

5,5
53
5.1

b

4.9

4,7
4,5
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4,1

3.9
3,7
3,5
33
3.1
2.9

2
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®
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Valorile coeficientului @

e(L) /L= 0,16+ 0,30; &(B) / B= 0,16 = 0,30

i N
A — > /J"! L~ § _f‘ // IIJ! e
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Figura E5
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( )XQGD LL FX EDJul@H IRUP
3UHVLXQLOH SH WHUHQXO GH IXQGDUH VXQW GHWHUPLQDWH v

SUHVLXQHD HIHFWLY PD[LP SH WHUHQ VH GHWHUPLQ FX UHO
Pef max=ZPef med (E.3)
unde
Z coeficient care depinde de excentricitea relatr

unde:

H 01 1VL OVYDORULOH GH FDOFXO DOH

r- UD]D ED]JHL IXQGD LHL

Pefmed Presiunea medie pe te
Pet med= N/A; A- DULD ED]JHL IXQGD LHL

Valorile coeficientului Zse determindin tabelul E.2.

Tabelul E.2
elr y4 Pet max / Pef med
0.00( 1.0C
0.050 1.20
0.100 1.40
0.15( 1.6C
0.200 1.80
0.25( 2.0C
0.300 2.23
0.35( 2.4¢
0.40( 2.7€
0.450 3.11
0.50( 3.5E
0.550 4.15
0.58¢ 4.7z
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ANEXA F
&DOFXOXO OD VWDUHD OLPLW XOWLP &DSDFLWD\
) &DOFXOXO FDSDFLW LL SRUWDQWH vQ FRQGL LL QHGUHQDV

&DOFXOXO FDSDFLW LL SRUWD QW HXvQHOROBRENM9ZH G UHQDW H

Ri=A (S2)cua be s ic+q (F.1)
unde:
Rd YDORDUHD GH FDOFXO D FDSDFLW LL SRUWDQWH
A DULD UHGXV D EDJHL IXQGD LHL
A=LPB
unde:
/T %Y VH GHWHUPLQ FRQIRUP SFW |
Cu:d valoarea de calcul a caanii nedrenate
be IDFWRU DGLPHQVLRQDO SHQWUX VQFOLQDUHD ED]JHL IXC

be=1-20 (S+2)
DVQFOLQDUHD ED]HL IXQGD LHL ID GH RULJRQWDO )L.

S IDFWRU DGLPHQVLRQDO SHQWUX IRUPD ED]HL IXQGD LH
%£=1+02B/L SHQWUX RWRQGYOIDH UHF
S SHQWUX R IXQGD LI

ic IDFWRU DGLPHQVLRQDO SNGWRGEX\QF®H QRBHEF PQFH L R UL

iczl(1+ 1__H )y pentruH dA' cug
2 A'Cud
q VXSUDVDUFLQD WRWDO OD QLYHOXO ED]JHL IXQGD LHL
) &DOFXOXO FDSIHFL®W FIRIQ SR UV DEUM Q D W H

SHQWUX FD]XO JHQHUDO SUH]JHQWDW vQ ILJXUD ,VHFDOFXO>
SRDWH IDFH FSRENDO/1):D >

Rd =A (Cld Ncbcs; ic+ q' Nqbq&] iq + 0,5 JB' NJbJSJi) (F2)
unde:
Cld valoarea de calcul a coeziunii efective

Ne, Ny N; IDFWRUL DGLPHQVLRQDOL SHQWUX FDSDFLWDWH SRUWL
Ng = e 33"Mtar? (45+ M/2)
Ne = (Ng - 1) cot M
N.=2 (Ng- 1) tan Gin care G M/2
unde:
M valoarea de calcul a unghiuluide F® UH LQWHUQ vQ WHUPHQL GH
be,bg, by IDFWRUL DGLPHQVLRQDOL SHQWUX vQFOLQDUHD ED]JHL |
bq=bi= (1- Dtan M)?
be=bg- (1-bg) / (Nc tan M)
S, Sy SI IDFWRUL DGLPHQVLRQDOL SHQWUX IRUPD ED]JHL IXQGD 1

=1+ @/L")sin M
rectanguO D U s;=1-0,3 B/L)
S = (59 Ng-1)/(Ng - 1)
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in qu I J

q
J

S=1+sin M
S WUuDW VDX s:tQ0FFXODU

Sc = (SgNg-1)/(Ng - 1)
IDFWRUL DGLPHQVLRQDOL 88SQWE XV QFHD v FBQUWHIN 8D R
ic=iq- (1-iq) / (Netan M)
iq=[1- HI(V+A Cqcot M)]™
i.=[1-H/(V+A'Cqcot M)]™*
unde:
m=me=[2+@"YL)J[L+ @ /L) candH DF LRQHD] V@ GLUHF LD OXL
m=m=[2+QL/B)J/[1+ (L /B]candH DF LRQHD] SH'GLUHF LD OXL
m=mt=m co¥ T+ meSit T
unde: TesteXQJKLXO GLQWUH GLUHHFGL DG SHHFFD UM OXLLRQHLE
VXSUDVDUFLQD HIHFWLY OD QLYHOXO ED]JHL IXQGD LHL
YDORDUHD GH FDOFXO D JUHXRMD WHOWR OWPHE. FEHD |HDI HRF VG I |

(2) valorie  DFWRULORU DGLPHQVLRQDOL SHQWUX FDSDFLWDWH SR

Tabelul F.1
MI[9 Nc Ng Nj
0,C 5.1 1.0 0.C
2,5 5.8 1.3 0.0
5,C 6.5 1.6 0.C
7.5 7.3 2.0 0.1
10,0 8.3 25 0.3
12,5 9.t 3.1 0.5
15,0 11.0 3.9 0.8
17,k 12.7 5.0 1.2
20,0 14.8 6.4 1.9
22,k 17.F 8.2 2.9
25,0 20.7 10.7 4.3
27,5 24.8 13.9 6.3
30,C 30.1 18.4 9.3
32,5 37.0 24.6 13.7
35,C 46.1 33.¢ 20.4
37,5 58.4 45.8 30.4
40,C 75.2 64.2 46.C
42,5 99.2 91.9 70.7
45,0 133.9 134.9 110.9

(3) Diagramele de variatie ale valorldoDFWRULORU DGLPHQVLRQDOL SHQWUX F
prezentate in figura F.1.
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ANEXA G
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Valori orientative pentru coeficientul de frecare

(1) Coeficientul de frecare pe bazaQuG D LHL GHVHHG/HRRWHUPLQ SULQ VQFHUF U
laborator.

iQ OLSVD XQRU YDORUL RE LQXWH H[SHULPHQWDO VH SRW

Tabelul G.1
'"HQXPLUHD S PKQWXOXL P
0,25<tk<0,5 0,20
Argile 0,5 dic<0,75 0,25
Ilc t0,75 0,30
$UJLOH QLVLSRDVH QLVLSXUL 0,3C
Nisipuri fine 0,40
1LVLSXUL PLI 0,45
SLHWULUIRYIQUuXBERO 0,50
Terenuri stancoase 0,60

ANEXA H

&DOFXOXO OD VWDUHD OLPLW GH H[SORDWDU

+ 9DORULOH OLPLW RULHQWDWLYH DOH GHIRUPD LLORU VWU

9DORULOH OLPLW RULHQWDWLYH DOHRGHIR QL X LKIRRQW WG M 5 QL
GH WDV UL T1QHPRGDGSNTFNBEBO OD WDV dtab8IWHIUHQ LDOH VXQW G

+ &DOFXOXO WDV ULL DEVROXWH

'HIRUPD LLOH WHUHQXOXL FDOFXODWH SH ED]D SdJH]HQWF
UH]XOWDWH GLQ VXPD WDV ULL LQVWDQWDQHH 4L D WDV ULL
QHFHVDU HYDOXDUHD LQGHSHQGHQW D DFHVWRU FRPSRQHGQ
SURGXFHUHD XQRU WDV UL LPSRGWDQWH GRQRNRIQ¥RPH®ERGH
FRUHVSXQ] WRDUH

IHFHVLWDWHD FDOFXOXOXL HYROX LHL vQ WLPS DIWMWDV ULL
de grosimea straturilor coezive saturate (avand S FXSULQVH vQ DRIQD ®FWHY Gl
posibilitatea de drenare a acestor straturi, de valorile coeficientului de consolidaid d FXP uL GH
YLWH]D GH FUHUWHUH D SUHVLXQLL SH WHUHQ vQ ID]D GH H[HF

&DSDFLWDWHD S PKkQWXULORIUGOGH HD WHHKQG DD WHLDS U@ FALD
YDORDUHD FRHILFLHQWXO Xt a@Ghd h ReQérdptelds&ild Hin VaHduXKQZS D U

IQ FDOFXOXO WDV ULORU SUREDELOH DOH WHUHQXOXL GH I

L LQIOXHQ DLBRQVWQWXHFLQDWH

LL VXSUDvVQF UFDUHD WHUHQXOXL GLQ LPHGLDWD YHFLQ WD
depozite de materiale etc.).

Tabelul H.1

7LSX0O FR '"HIRUF \ 'HSODV U |
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Valoare Valoare
7LSX0O GHIRWPDP|L\Hpul depODV |UQLP[LW
[] [mm]
&RQVWUXF LL FLYLOH al
GH UH]JLVWHQ vQ FDGUH
D &DGUH GLQ EHWRQ DUPRDDW DUH XJRBIODE2XW D/HD UH DE\BB O X W
JLG ULH VDX SDQRXUL PDJ[L Pmax V
b)Cadremetall(I U XPSOXWXL WDVDUH UHC)D,WMLYWDVDUH 120
sau panouri PDJ[L Pmax V
F &DGUH GLQ EHWRQ DUP XP YUW®NWDUH DEVROXW
Lo oL WV BY & U bt +PD[LPmaXV 56
G &DGUH PHWDOLFH Fe WDVDUH UHC)D,WJ?LYWDVDUH 120
sau panouri PDJ[LPmax V
&RQVWUXF LL vQ VWUXFWXUD F URUD| QX D
HIRUWXUL VXSOLPHQWDUWBB\D)NUFR—IUUJWOMDWYW@J?(I% HVDEY%OXW
neuniforme max
& RQV WU X tajate cu ziduri portant
din:
a) panouri mari vQFRYRLHUH 008 Dasatemedie,.s 100
E JLG ULH GLQ EORFXUL VDERYRBLHWGH 060D DasateYmediens 100
armare
F ]JLG ULH GLQ EORFXW |vQFRYRLHU | 0,001:| tasare medie,n 15C
) i o VQFOLQDUH WUDQVYHUVDO
d) independent de materialul zidurilor tg Ty 0,005 - -
&RQVWUXF LL
a) Silozuri din beton armat:
-WXUQXO HOHYDWRDUHO|Rtlinadle JU XS X U 0003 | Gshré iHediX S H 400
suntdebeRQ PRQROLW UL UHORMRILWEXGLQDO
DFHODUL UDGLHU FRQWLQ@DX WUD@YYHUVDO
-WXUQXO HOHYDWRDUHO Rdlingre JUXSXULOH GH FHOXOHMH
VXQW GH E D S UL UHD]H®R QH. WKHKQ Q mOWBDiesarnd bhedie,.s 300
VDX WUD@VYYHUVDO
VQFOLQDUH )
tg 0,003 | tasare medies 250
-turnul elevatoarelor rezemat pe un radi“'rTncIinare
independent
P ORQJIJLWXGLQ DO04 | tasare medie,s | 250
tg ¥
- grupuri de celule de betononolit inclinare
rezemate pe un radier independent ORQJLWXGLQ D®o4 | tasare medie,s 400
VDX WUD@VYYHUVDO
- grupuri de celule de b.a.p. rezemate pt | inclinare
radier independent ORQJLWXGLQ D®o4 | tasare medies 300
VDX WUD@VYYHUVDO
E &RUXUL GH IXP FX vQ O LPHD +>P@
H< 100 m inclinare, tg T 0,005 | tasare medies | 400
100dH d00m inclinare, tg T tasare medie,.s 300
200 Hd300nm inclinare, tg T 1/2H| tasare medie,s 200
H> 300 m inclinare, tg T tasare medieys | 100
C)CRQVWUXF LL vQDOWH |Ghtlihare kT + 0,004 | tasare medie,s 200

Cp

Tabelul H.2

| &aRPSUHVLELOLWDWHD VHFXQGDU D

105



S PKkQWXOXL
< 0,004 IRDUWH PLF
0,004 = 0,008 PLF
0,008 + Q016 medie
0,016 = 0,032 mare
> 0,032 foarte mare
+ &DOFXOXO WDV ULL DEVROXWH SULQ PHWRGD vQVXP ULL ¢

(1) Schema de calcul si notatiile folosite sunt prezentate in figura H.1.

Zona activa

\ o,=0, 20'3:
Figura H.1

(2) Efortul unitar et mediu,pt OD ED]D IXQGD LHL VH FDOFXOHD]

Pret= Pef- JD (H-l)
unde:
Pret SUHVLXQHD QHW PHIGLH OD ED]D IXQGD LH
Pet SUHVLXQHD HIHFWLY PHGLH OD ED]D IXQGD LHL
Pet=N/A
unde:
N vVQF UFDUHD GH FDOFXO WRWHDQ HDODGHD FD OX @ G DWLLK

GH FRQVWUXF LH 4 OD FDUH VH DGDXJ JUHXWD)
S PkQW FDUH VW SH IXQGD LH

A DULD ED]JHL IXQGD LHL
J JUHXWDWHD YROXPLF PHGLH D S PkQWXOXL VLWXDW Gt
D adancimeale fundare

1RWIQ FD]XO JURSLORU GH IXQGDUH FX O LPL PDUL % ! VR EHQOHRXDWDHDH F
IXQGXO V S WXULL V VH XPIOH GXS H[FDYDUH HIRUWXQ=XQLWDWD QHW P
consiGHUD HIHFWXO GH GHVF UFDUH DO JUHXW LL S PkQWWX® AR A HRDLXBDN G HC
presiuni gy ' VH SRW XWLOL]D YDORULBDH PRGXOD XOXLGEWMFGHFRUPD
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3 PKQWXO VLWXDW VXE QHYWPGOW WHOSL VEHDWEGDWHOHPHQ\
FRUHVSXQ] WRDUH OLPLWHL LQIHULRDUH D JRQHL DFWLYH IL

RPRJHQ uL WUHEXLH V DLE

JURVLPHD PDL PLF GHFkW %

3H YHUWLFDOD FHQWWXOXL KOOGS DYD 10D DOOH VWUDWXULOG
HIRUWXULOH XQLWDUH YHUWLFDOH GDWRUDWH SUHVLXQLL QH!'

V= 3 Pre
unde:
\ efort unitar vertical la adancimea z

R

(H.2)

FRHILFLHQW GH GLRW UWLHEXWLH DOHH \RU WHKQWO XO IXQGD LH
vQ IXQF LH

unde:

L

XQLIRUP GLVWULEXLWH GDW vQ WDEHOXO +

ODWXUD PDUH D ED]JHL IXQGD LHL

B ODWXUD PLF D ED]JHL IXQGD LHL
z DGKQFLPHD SODQXOXL GH VHSDU DGIHHQQR G H/QWCD B/IX]GIX LI ¥
Tabelul H.3
JRUPD ED]JHL IXQGD LHL
Dreptunghi

z/B Cerc Raportul laturilor L/B

1 | 2 | 3 | t10

B

0,0 1,00 1,00 1,00 1,00 1,00
0,2 0,95 0,96 0,96 0,98 0,98
0,4 0,76 0,80 0,87 0,88 0,88
0,6 0,55 0,61 0,73 0,75 0,75
0,8 0,39 0,45 0,53 0,63 0,64
1,0 0,2¢ 0,34 0,4¢ 0,5 0,5%
1,2 0,22 0,26 0,39 0,44 0,48
1,4 0,17 0,20 0,32 0,38 0,42
1,6 0,13 0,16 0,27 0,32 0,37
2,0 0,09 0,11 0,19 0,24 0,31
3,0 0,04 0,05 0,10 0,13 0,21
4,0 0,02 0,03 0,06 0,08 0,16
5,0 0,0z 0,0z 0,04 0,0 0,1%
6,0 0,01 0,02 0,03 0,04 0,10

=RQD DFWLY

vQ FXSULQVXO F UHLD VH FDOFXOH®spb WDVDU I

WDOSD IXQGD LHL OD FDUH YD OQRdzUrd BnaHMR Sy 2gal XL 280Q divv D U Y |
SUHVLXQHD\@]ZI{RDDGIJ@FLPHD UHVSHFWLY

E

\z

(H

3)

iQ VLWXD LD vQ FDUH OLPLWD LQIHULRDU D JRQKOXFWLY]

GH GHIRUPD LH OLQLDUat & xti@twiloP Superiddie; ¥au aGAHgFE
adancimeazVH PDMRUHD]

E

|

N3D

SULQ LQFOXGHUHD DFHVWXL VWUDW VD

(H.4)

iQ FD]XO vQ FDUH vQ FXSULQVXO JRQHL DFWLYH VWDELOLW
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(Es ! N3D GL H[LVW VLJIJXUDQ D F vQ FXSULQVXO DFHVWXI
DWLQJHULL FRQGL LHL RDL RRPSSBVLEUDHR QMWGKWDIFLPHD JRQHL
VXSUDID D DFHVWXL VWUDW

7DVDUHD DEVROXW SRVLELO D IXQGD LHL VH FDOFXOHD]

103 ~E~ri zi(9d hi
S - =
ll Esi [mm] (H5)
unde:
S WDVDUHD DEVROXW SUREDELO D IXQGD LHL
E FRHILFLHQW EBEB8FRUHF LH
\fz?ed efortul vertical mediu in stratul elementar i:
u
gred B° Y
Zi 2
unde:
\pup ?f HIRUW_XO XQLWDU OD OLPLWD VXSHULRDU UHV!
zl ° zZI  elementari
hi grosimea stratului elementar i, m
Esi PRGXOXO GH GHIRUPD LH OLxP®U DO VWUDWXOXL HOHPH
n QXP UXO GH VWUDWXUL HOHPHQWDUH FXSULQVH vQ OLPL\

Nota 1- 3BHQWUX IXQGD LLOH GH IRUP VSHFLDO vQ SODQ ODHFPRGVGGWWHLE
XQLIRUP  HWRaliwiteld st@thrilor elementare settetermina conform H.2.2.

Nota2- SHQWUX GLVWULEX LL GH SUHVLXQL SH WDO S ¢IHI HHU H AWM XGIHD |F HFIIX R W
FRUHVSXQ] WRDUH

+ OHWRGD SXQFWHORU GH FRO
3HQWUX FDOFXOXO W-0nVpuhttID O/ XXSQOHLP HXQQVE®M HLv QMXE LQI10 X H

WUDQVPLVH GH IXQGD LLOH VQYHFLQDWH uL D VXSUDMQF UF U
eforturiie , FRUHVSXQ] WRDUH VH GHWHUPLQ SULQ PHWRGD SXQF\

(2) Efortul \4 la adancimeazaunu SXQFW DIODW SH YHUWLFDOD FRO XOXL
VQF UFDW FX SUHVLXQHD RHWH ¥QOIRUPHGLVWULEXLW S

V= I3 Pret (H-6)
unde:
P} FRHILFLHQWXO GH GLVWULEX LH DO HIRUWXURORU YHU

WDEHOXO + vQ IXQF LH GH UDSRDUWHOH / % UL ] %
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Tabelul H.4

)XQGD LL vQ IRUP GH GUHSWXQJKL F
z/B 1 | 2 | 3 | t10
R

0,0 0,2500 0,2500 0,2500 0,2500
0,2 0,2486 0,2491 0,2492 0,2492
04 0,2401 0,2439 0,2442 0,2443
0,6 0,2229 0,2329 0,2339 0,2342
0,8 0,1999 0,2176 0,2196 0,2202
1,0 0,1752 0,1999 0,2034 0,2046
1,2 0,151¢ 0,181¢ 0,187( 0,188¢
14 0,1308 0,1644 0,1712 0,1740
1,6 0,1123 0,1482 0,1567 0,1604
2,0 0,0840 0,1202 0,1314 0,1374
3,0 0,0447 0,0732 0,0870 0,0987
4,0 0,027( 0,047 0,060: 0,075¢
5,0 0,0179 0,0328 0,0435 0,0610
6,0 0,012 0,023¢ 0,032t 0,050¢

UDSRU

1RW3HQWUX YDORUL LQWHUPHGLDUH DOH UDSRDUWHOHR}. ] % 4L / % VH DGP

(3) Prin suprapunerea efectelor se poate determina efd4tube verticala unui punct P sub o

IXQGD LH DIODW OD R GLVWDJHSWPQHKEIDAUID G H $R6 & X SAQDFI N F DA
XQLIRUP G L¥(donfdrid KdtaMlor 8lin figura H.2):

\é:pnet( 1+ B2- R3- Q4)

unde:

21
22
s
4

3HQWUX IXQGD LLOH GH
FRQVLGHUH XQLIRyUR vertithR difddWIROH SXQFWH DOH

DMXWRUXO PHWRGHL SXQFWHORU GH FRO

Figura H.2

(H.7)

FRHILFLHQWXO GH GLVWULEX LH DO HIRUWXULORU SHQ\
idem, peatru dreptunghiul GPFD
idem, pentru dreptunghiul BEPH
idem, pentru dreptunghiul HPFC

IRUP VSHFLDO

vVQ SODQVOBHDUH
IXQGD LHL VF

SULQ DSUR[LPDU

VXSUDIH H GUHSWXQJKLXODUH uL VXSUDSXQHUHD HIHFWHORU

+ &DOFXOXO WDV ULL DEVROXWH CGHLRUPBWR®G & VWU R WIPHXL
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(1) In cazul in care 1n limita zonei active apare un strat practic incompresibil (ay&rikD@&000

N3D VDX DWXQFL FkQG IXQGD LD DUH O LPHD VDX GLDPHWUX
DFWLY VH BDUDFWHVYDPDRUNID WDVDUHD DEVROXW SUREDELC
FDOFXOHD] SULQ PHWRGD VWUDWXOXL OLQLDU GHIRUPDELO G

7DVDUHD DEVROXW SUREDELO D IXQGD LHL VH FDOFXOHD]

Ki — Ki.
s= 10°m peB TME—Sl 1-@ [mm] (H.8)
|
unde:
m FRHILFLHQW GH FRUHF LH SULQ FDUH VH LQH VHDPD GF

dat in tabelul H.5
Ki, Kix FRHILFLHQ L DGLPHQVLRQDOL GD L vQ WDEH!
respectiv superior al stratului i
Esi PRGXOXO GH GHIRUPD LH OLQLDU D VWUDWXOXL L N3D

Q coeficientul lui Poisson al stratului i

lRW&DOFXOXOAWDV ULL VH H[WLQGH DVXSUD ]JRQHL DFWLYKIQLFHUBHVH v
deformabilitate distincte. In cazul iIRDUH J]RQD DFWLY HMWQHVRARIDWW RW R I1MWJ IGESM UFLHQ L
stabilesc numai pentru adancimea zo=?l. UHVSHFWLY OD QLYHOXO W OSLLselX€GD LHL ]

pentru un singur strat).

Tabelul H.5
Z0/ B m
0,00 = 0,25 1,5
0,26 = 0,5 1.4
0,51 = 1,0 1,3
1,01 +1,50 1,2
1,51 +2,50 1,1
> 250 1,0

+ '"HSODV UL UL GHIRUPD LL SRVLELOH
+ &DOFXOXO WDV ULL PHGLL

7DVDUHD PHGLHR®WYWREADELQOHID VH FDOFXOHD] HIHFWXkKQG |
DEVROXWH SRVLELOH D FHO SX LQ IXQGD LL LIRODWH DOH FR

&X FkW VXSUDID D FRQVWUXF LHL HVWH PDL PDUH ORX DWkYV
SH ED]D FFRDROFX YHD] WDVDUHD PHGLH WUHEXLH V ILH PDL PD

+ &DOFXOXO WDV ULL UHODWLYH
7DVDUHD UHODWLY SRVLELO VH FDOFXOHD] FD GLIHUHQ D v

VOQYHFLQDWH UDSRUWDW OD GLVWDQ D DVUQW BHD YROUHD EQRKkQ G
GH vQF UFDUH

Tabelul H.6
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)XQGD LL )XQGD LL vQ IRUP GH GUHSWXQJKL FX UDSR
zIB | circulare | 1 | 15 2 | 3 ] 5 ] t10 IXQGD LL FRQWLQ)
K
0,0 0,000 [ 0,000 [ 0,000 | 0,000 [ 0,000 [ 0,000 0,000
0.1 0,045 | 0,050 | 0,050 | 0,050 | 0,050 | 0,050 0,052
0.2 0,090 | 0,100 [ 0,100 | 0,100 | 0,100 | 0,100 0,104
03 0,135 | 0,150 | 0,150 | 0,150 | 0,150 | 0,150 0,156
04 0,47¢ | 0,20 | 0,20C | 0,20C | 0,20C | 0,20C 0,20¢
05 0,233 | 0,250 | 0,250 | 0,250 | 0,250 | 0,250 0,260
0,6 0,266 | 0,29¢ [ 0,30C | 0,30C | 0,3(0 | 0,30C 0,311
07 0,308 | 0,342 | 0,349 | 0,349 | 0,349 | 0,349 0,362
08 0,348 | 0,381 0,395 | 0,397 | 0,397 | 0,397 0,412
0.8 0,38z | 041f | 0437 | 044z | 044z | 0,44: 0,46:
1,0 0411 | 0,446 | 0,476 | 0,484 | 0,484 | 0,484 0,511
1,1 0437 | 047¢ | 0511 | 052/ | 052 | 0,52¢ 0,56¢
1,2 0461 | 0,499 | 0,543 | 0,561 | 0,566 | 0,566 0,605
1,3 048z | 052z | 0,57¢ | 0,59 | 0,60< | 0,607 0,64¢
1,4 0,501 | 0,542 | 0,601 | 0,626 | 0,640 | 0,640 0,687
15 0517 | 0,560 | 0,625 | 0,655 | 0,674 | 0,674 0,726
1,6 053: | 0577 | 0,647 | 0,68z | 0,70€ | 0,70¢ 0,76°
1,7 0546 | 0592 | 0,668 | 0,707 | 0,736 | 0,741 0,798
1,8 0,55¢ | 0,60€ | 0,68¢ | 0,73C | 0,76« | 0,772 0,831
1,9 0,569 | 0,618 | 0,708 | 0,752 | 0,791 | 0,808 0,862
2, 057¢ | 0,63C [ 0,72z | 0,77¢ | 0,81€ | 0,83( 0,897
2,1 0588 | 0,641 0,737 | 0,791 | 0,839 | 0,853 0,921
2,2 0,59 | 0,651 0,751 | 0,809 | 0,861 | 0,885 0,949
2,3 0,60¢ | 0,66( | 0,76¢ | 0,82¢ | 0,88¢ | 0,90¢ 0,97€
2,4 0611 | 0,668 0,776 | 0,841 | 0,902 | 0,932 1,001
2,5 0,61¢ | 0,67€ | 0,787 | 0,85 | 0921 | 0,95¢ 1,02¢
2,6 0,624 | 0,683 0,798 | 0,868 | 0,939 | 0,977 1,050
2,7 0,63C | 0,69 [ 0,80¢ | 0,881 | 095t | 0,99¢ 1,07¢
2,8 0,63t | 0,697 | 0,81¢ | 0,89¢ | 0971 | 1,01¢ 1,098
2,9 0,640 | 0,703 0,827 | 0,904 | 0,986 | 1,038 1,117
3¢ 0,64¢ | 0,70¢ | 0,83¢ | 0,912 | 1,00C | 1,057 1,13¢
3.1 0,649 | 0,714 | 0,843 | 0,924 | 1,014 | 1,074 1,158
3.2 0,65: | 0,71¢ | 0,85C | 0,93/ | 1,027 | 1,001 1,17¢
33 0,657 | 0,724 | 0,857 | 0,943 | 1,040 | 1,107 1197
34 0,661 | 0,72¢ | 0,86¢ | 0,951 | 1,051 | 1,12¢ 1,21¢
35 0,66¢ | 0,73z | 0,86¢ | 0,95¢ | 1,06z | 1,13¢ 1,23
4,0 0,679 | 0,751 0,897 | 0,995 | 1,111 | 1,205 1,316
4,5 0,691 | 0,76€ | 0,91¢ | 1,02z | 1,151 | 1,267 1,39C
5,0 0,700 | 0,777 0,935 | 1,045 | 1,183 | 1,309 1,456

Nota- PentruvORUL LQWHUPHGLDUH DOH UDSRDUWHORU ] % 4L / %XMH.DGPLWH L

+

&DOFXOXO vVQFOLQ ULL IXQGD LHL GUHSWXQJKLXODUH

IQFOLQDUHD SRVLELO D XQHL IXQGD LL ULJLGH GUHSWXQJKLX

IQFOLQDUHD ORQJLWXGLQDO

tg T

N e

Esm

J1-QF

(L/2)

(H.9)
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IQFOLQDUHD WUDQVYHUVDO

1- Qi N es
9B Een 2 (B/2Y (H.10)
unde:
N vQF UFDUHD YHUWLFDO GH FPQGEROA.PH VROLFLW H[FHQ'
eL HIFHQWULFLWDWHD SXQFWXOXL GH DSOLFDUH D IRU HL
€s HIFHQWULFLWDWHD SXQFWXOXL GH DSOLFDUH D IRU HL

Esn Qv YDORULOH PHGLL DOH PRGRIO X OIX LF RSHHI LG-H. HRQWP B OLH. @LXQ.
VQWUHDJD

Ki,K: FRHILFLHQ L DGLPHQVLRQDOL GHWHUPLQD L vQ IXQF LH

figura H.3
K, K,
24
0.5
2.0
7 0.4
1.6
A 0.3
12 / \
0.2 \\
0.8 N
0.1 =~
04
12345678910 n=LB 1234567 8 910n=L/B
Figura H.3
+ &DOFXOXO vVQFOLQ ULL IXQGD LHL FLUFXODUH

(l)TncIinareaposELO D XQHL IXQGD LL ULJLGH FLUFXODU vVOQF UFDW
1- Qi 3Ne

= x H.11
97 Eam 4P (R0
unde:
e HIFHQWULFLWDWHD SXQFWXOXL GH DSOLFDUH D IRU HL 1
r UD]D ED]JHL IXQGD LHL

(2) Inclinarea QHL IXQGD LL DYKQG vQ SODQ IRUP SROLJRQDO V
FRQVLGHUKQG UD]D HJDO FX

A
r \/:S XQGH $ HVWH DULD ED]HL IXQGD LHL SROLJRQDO

+ &DOFXOXO VQFOLQ ULL IXQGD LHL FRQWLQXH
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IQFOLQDUHD SRVLELO D XQWHI%QEQFLUFRQWL[GKRVEBLO VH G
1- Q2 004Ne

g Esm (B /2 (H.12)
unde
e HIFHQWULFLWDWHD SXQFWXOXL GH DSOLFDUH D IRU HL 1
IXQGD LHI
+ &EDOFXOXIAO MARGIDQLHL VXE LQIOXHQ D IXQGD LLORU YHFLQ

IQFOLQDUHD SRVLELO D IXQGD LHL SURGXV vQ XUPD LQIOXHQ

tg T=(s—%)/B (H.13a)
sau

tg T=(ss—%) /L (H.13b)
unde

S, @ WDV ULOH DEVROXWH BBWILEDOH GHQLHF UHL PDUJLQL D I
B, L ODWXUD ED]JHL IXQGD LHL GXS GLUHF LD vQFOLQ ULL

+ &DOFXOXO VQFRYRLHULL UHODWLYH D IXQGD LHL FRQWLQ:

IQFRYRLHUHD UHODWLY SRVLELO D IXQGD LHL FRQWLQXH VH

f=2s-s1—-9)/2I (H.14)

unde:

S, wDV ULOH DEVROXWH SRVLELOH DOH FDSHWHORU SRU LX

3 WDVDUHD DEVROXW SRVLELO PD[LP VDX PLQLP SHQWU)>
DQDOL]HD]

| GLVWDQ D vVQWUH SXQFWHOIHWYkKkQG WDV ULOH SRVLELOH

+ OHULILFDUHD FULWHULXOXL SULYLQG GHSODV ULOH uL VD

9HULILFDUHD OD VWDUHD OLPLW GH H[SORDWDUH WUHEXLF
prin relatia 1.12.

(2) Relatia 1.12 se poate scrie sub forma:

'Sd'S

sau (H.15)

Itd't

unde:

'ss 't GHSODV UL VDX GHIRUPD LL SRVLELOH FDOFXODWH FRQI
'_s YDORUL OLPLW DOH GHSODV ULORU IXQGD LLORU uL GHI

proiectantul structurii sau determinate conform tabelului H.1
'_t YDORUL OLPLW DOH GHSODV ULORU IXQGD LLORU uL GHI

vedere tehnologic, specificate de proiectantul tehnolog, in cazul constructiilor cu
UHVWULF LL GH GHIRUPD LL -conform tabelului 1.4
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H.5 Verificarea criteriului privind OLPLWDUHD vQF UF ULORU WUDQVPLVH OD

&RQGL LD GH YHULILFDUH D FULWHULXOXL SULYLQG OLPLW
prin relatia (1.26).

&DOFXOXO OD VWDUHD BPHPIGXS G HDH [ SSOHRDWJUIXU B FVHX (ILOH V
DF LXQL GLQ JUXS ULOH FDUDFWHULVWLF FYDVLSHUPDQHQ

1990:2004.
(3) Calculul presiunii plastice pp

SHOQWUX IXQGD LLOH FX ED]D GH IFIOBD VGVWLHS WK FIXQKXOOMWD] SUF

&RQVWUXF LL I U VXEVRO

Pl M JBN aNp cNg (H.16)
&RQVWUXF LL FX VXEVRO
§ 20e G
m <JB —~= " No c N= H.17
Ppl My Np 3 N2 3 (H.17)
unde:
m FRHILFLHQW DGLPHQVLRQDO DO FRQGL LLORU GH OXFU.

o PHGLD SRQGHUDW D JUHXW LORU RAR @GXP WVXE GXQBMDOI
FXSULQVH SH R DGkQFLPH GH % P VXUDW GH OD ED]D

B ODWXUD PLF D ED]JHL IXQGD LHL

q VXSUDVDUFLQD GH FDOFXO OD DGDQFLPHD GH IXQGDUH

Je, G suprasarcina de calcul la adancimea de fundare, la ext&ioal. UHVSHFWLY LQ
subsolului

c YDORDUHD GH FDOFXO D FRH]JLXQLL S PKQWXOXL GH VXI

Ni, N, N3 FRHILFLHQ L DGLPHQVLRQDOL GH FDSDFLWDWH SRUWD
FDOFXO D XQJKLXOXL GH IMBKDUGHLWXNEHELDRD UX @QGH RKQ
valorile Ni, N2, N3 sunt date in tabelul H.8

Nota 1- Se admite determinarea presiyppi FX UHOD LLOH GH PDL VXV UL SHQWUX IXQGD LLOF

IXQGD LL FX ED]D FLUFXODU Y\DBD)HQWOIP/&R\@HDBDOH;N@MMMEFFQH&MH}(D&eLD

IXQGD LHL GH IRUP GDW

Nota 2- La stabilirea suprasarcinilor de calca, @, ¢ VH LDX vQ FRQVLGHUDUH JUHXWDWHD S
QLYHOXOXL ED]JHL IXQGD wHara8d&l pefFi¥aRentL. DOWH VDUFLQL F

Nota 3- PentruVW ULOH OLPLWRIGIHLH[EQRIOWPNWH LDOL GH W RAIYVDWRDUHDHIDIDODX FBSXP
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Tabelul H.7

Denumirea terenului de fundare m
1 %RORY QLUXUL FX LQWHUVSD LLOH XPSOXWH FXZ%LVLS SLH
aL SU IRDVH :
Nisipuri fine:
2 - uscate sau umed&; do0,8 1,7
- foarte umede sau saturate ¥9,8) 1,6
1LVLSXUL SU IRDVH
3 - uscate sau umed&; do0,8 15
- foarte umede sau saturat¢ > 0,8’ 1,3
4 | %RORY QLUXUL 0L SLHWULUXUL FX LQWHUY®S,B |LLDOH PSOXW
5 |3 PKQWXUL ARBELYH FX 1,4
6 | WRORY QLUXUFX LQWHUVSD LLOH XPSOX\W<O0,t 1,1
7 1 3 PKQWXUL FRBBLYH FX | 1,1
Tabelul H.8.1 Tabelul H.8.2
M q N1 N> N3 M q N1 N2 N3
0 0,00 1,00 3,14 24° 0,72 3,87 6,45
2 0,0z 1,12 3,32 26° 0,84 4,37 6,9(
4 0,06 1,25 3,51 28° 0,98 4,93 7,40
6 0,1C 1,3¢€ 3,71 30° 1,1 5,5¢ 7,95
8 0,14 1,55 3,93 32° 1,34 6,35 8,55
1C 0,1¢ 1,7 4,17 34° 1,55 7,21 9,21
12 0,23 1,94 4,42 36° 1,81 8,25 9,98
14 0,29 2,17 4,69 38° 2,11 9,44 10,80
16 0,3¢ 2,43 5,0( 40° 2,4¢€ 10,84 11,7¢
18 0,43 2,72 5,31 42° 2,87 12,50 12,77
20 0,51 3,0€ 5,6€ 44° 3,37 14,4¢ 13,9¢
22 0,61 3,44 6,04 45° 3,66 15,64 14,64
ANEXA J
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Parametrii geotehnici de compresibilitate

(1) Parametrii geotehnicGH FRPSUHVLELOLWDWH DOH VWUDWXULORU G
GHIRUPD LLORU SRVLELOH DOH WHUHQXOXL GH IXQGDUH VXQW
a. PRGXOXO GH GHIRUPD LH OLQLDU (
b. coeficientuldeFRQWUDF LH WUDQVYHUVD@ FRHILFLHQWXO (

(2) Parametrii geotehnilH FRPSUHVLELOLWDWH VH RE LQ SULQ
,QFHUF UL SH WHUHQ
,QFHUF UL vQ ODERUDWRU
(2.3) Calcul invers
(2.4) Utilizarea unor valori orientative

J.1 Modulul de deformD LH OLQLDU
- IQFHUF UL SH WHUHQ

- IQFHUF UL GLUHFWH
IQFHUFDUHD GH vQF UFDUH FX SODFD 3/7 -RX07/H GHVFULV

- IQFHUF UL LQGLUHFWH

IQFHUF ULOH GH SHQHWUDUH FX FRa@ex®©D in SR_BNREFRQXO V)
2:2007.

(2)iQFHUFDUHD SUHVLRPHWULF 307 HVWH2®BENFULVY vQ DQH[D
IQFHUFDUHD GH SHQHWUDUH GLQDPLF '3 -H2AOWH GHVFULV
IQFHUFDUHD SULQ VRQG&DWHH GAXV FUH X Wv Q D@GRIDOOGF.GLQ 65 (1
IQFHUFDUHD FX GLODWRPHWUXO SODW '072:2080/WH GHVFULYV

J.1.2 Incercari in laborator
IQ OLSVD VQFHUF ULORU GH WHUHQ SHQW UXpréidzt@rE ¥ O X O Gl

FRQVWUXF LLORU VSHFLDOH &6 FKkW 0L SHQWUX FDOFXOHOH

DGPLWH XWLOL]J]DUHD YDORULORU PRGXOXOXL GH GHIRUPD LH
ORGXOXO GH GHIRUPD LH OLQLDU VHIluFeDdEtKAO HD] SH ED]D Y

Es = Eoed MO (Jl)
unde:

Eoed | YDORDUHD PRGXOXOXL GH GHIRUPD LH HGRPHWULF GHWEF
intre efortul geologic corespunzator adancimii de recoltare a popeijL HIRUWXO XQLW

vertical total la aeeasi adancime,q; + S ;

Mo FRHILFLHQW GH FRUHF LH SHQWUX WUHFHUHD GH OD PRG
GH GHIRUPD LH OLQLDU YoDVOR G BIAMVIH BFRIHQ L FH_[FS @1 W| X ®EXQ WOD (
adopta valorile orientative indicate in tabelul JBEHQWUX S PkQWXUL |[SU IRDVH
avand¢<05saue>110seacceptaM GDF QX VH GLVSXQH GH/ GDWH HJ

Tabelul J.1

| | Indicele porilor, e |
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'HQXPLUHD S PkQWX.ULORGQMA1 +0,600,61 + 0,800,81 + 1,001,01 + 1,10
Mo

Nisipuri - 1,0 1,0 - -

Nisip argilos, praf nisipos, . )

DUJLO QLVLSRI:VO’OO']"Oo 1.6 1.3 1,0

Praf, praf argilos, 0,76+ 1,00 2,3 1,7 1,3 1,1

DUJLO SU IRDV 0,50 + 0,7 1.8 1,5 1,2 1,C
L,,0,76 + 1,00 1,8 1,5 1,3 1,2

$UJLO DUJLO ¢ ~0,50 + 0,75 1,5 1,3 1,1 1,0

J.1.3 Calcul invers

(1) IQ FD]XO DPSODVDPHQWHORU FX VWUDWLILFD LH XQLIRUP
wbMOBRU OD FRQVWUXF LL HILVWHQWH PRGXOXO GH GHIRUPD L

$FHVWH YDORUL SRW IL XWLOL]DWH vQ FDOFXOXOFXWDV UL(

FRQGL LD YHULILF ULL XQLIRURPEW XLL VRDUDW WHULYWLROQGRWY
DPSODVDPHQWXO ILHF UHL QRL FRQVWUXF LL

J.1.4 Utilizarea unor valori orientative

I1Q OLSVD GDWHORU GLQ WHUHQ uL VDX GH ODERUDWRU OD
admite utilizarea valorilor eentative date in tabelul J.2.

Tabelul J.2
&DUDFWHUL]DU Indicele porilor

L
2u| .o | @RPSRIL LH 045] 055] 0.65] 0.75] 0.85] 0.95[ 1.05
= EI)' 9 JUDQXORPHWULF Valori orientative ale modululuigkPa]

_§§ 1LVLSXUL FX SLHWUL G| 50000| 40000/ 30000

@'._
g g Nisipuri fine 48000( 38000( 28000| 18000
E’% 1LVLSXUL SU IRDVH 39000/ 28000| 18000 11000
T Praf nisipo 0,25+1 [ 3200 | 2400 | 1600C | 1000C | 700C
% = Praf, praf
a _ DUJLORYV ®71531 ©34000| 27000/ 22000| 17000| 14000| 11000
< S Aluviale, | ¢ ;" RD Vv
o deluviale, o
n lacustre | 2 YJL 0,50+0.75 32000| 25000/ 19000| 14000| 11000| 8000

N QLVLSRDV
S = $UJLO D WJnseal 28000| 24000| 21000] 18000] 15000| 12000
x o JUDV 0,50+0,75 21000| 18000| 15000 12000| 9000
= - Praf nisipo 0,25+1 | 3300 | 2400C | 1700C | 1100C | 700C
(o da) Praf, parf
~o| Flwio- | DUJLORY ®7153% ©40000| 33000| 27000( 21000
el glaciare | SU IRDV
m S

DUJLO 0,50+0,75| 35000| 28000| 22000| 17000| 14000
QLVLSRDV

- &RHILFLHQWXO GH HROMWDFRH WUBQWX0O OXL 3RLVVRQ
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In lipsa unor valori obtinute experimental, se pot adopta valorile indicate in tabelul J.3.

Tabelul J.3
'"HQXPLUHD S PKQWXULORU Q
%RORY QLUXU 0,27

1LVLSXUL LQFOXVLY QLVLSXUL SU |RDVEBAWL QLVLSXUL DUJLOR

3ubl SUDI DUJLORV DUJLO QLVLSRDV 0,33UJLO SU IRDV

$UJLO DU 0,4z

J.3 Cazul terenului stratificat
- ORGXOXO GH GBURUPD LH OLQL

IQ FD]XO WHUHQXOXL VWUDWLILFDW PRGXOXO GH GHIRUPD LH

2
Es,med m~pnet B ~% ~1 Qmed (J )
unde:
m FRHILFLHQW GH FRUHF LH SULQ FDUH VHy (takgdl VHDPD G
H.5)
Pret SUHVLXQHD QHW OD ESJD QXWDHEDDLHR GHILQLW
B ODWXUD PLF D ED]JHL IXQGD LHL

K1, Ko FRHILFLHQ L DGLPHQVLRQDOL LQGLFD L vQ WILEHOXO +

z=C(
S WDVDUHD DEVROXW SRVLELO D IXQGD LHL
Qmed valoarea medie a coeficientului lui Poisson

J.3.2 Coeficientul lui Poisson

IQ FD]XO WHUHQXOXL VWUDWLILFDW FRHILFLHQWXO OXL 3RLV

I Q h (J.3)
Qmed _lT
I
unde: Qi coeficientul lui Poisson pentru stratul i

hi grosimea stratului i
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ANEXA K

Metode de calculpl QWU X I XQGD LLOH FRQWLQXH VXE VWKC

K.1 Metode simplificate

OHWRGHOH VLPSOLILFDWH VXQW PHWRGHOH vQ FDUH FRQO
FRQVLGHUDUH LDU GLDJUDPD GH SUHVLXQL SH WDOS VH DGPL

K.1.1 Metoda grinzii continue cu reazeme fixe

)XQGD LD VH DVLPLOHD] FX R JULQG FRQWLQX DYKQG UHD

6H DFFHSW LSRWH]D GLVWULEX LHL OLQLDUH D SUHVLXQLO

(K.1)

s|=z

N

pmax,min A
unde:
N I N.

) (K.2)
unde:N- IRU D D[LDO vQ VWKOSXO L
M i N.d, i M, (K.3)
unde: M - moment incovoietor Tn stalpul i;

d-GLVWDQ D GH OD FHQWUXO GH JUHXWDWH DO W OSLL OC
d,

N

/":\ M
/

|

&

PR J;ia J® I e

M n Ava AvA AvA AvA

Y A 1
p

b, P, 2 P,

a) b)
Figura K.1

3HQWUX R O LPHJYQERIQ WQPF QWFDDHD SH XQLWDWHD GH OXQ

— N 6M
— — K.4
P 12 (K.4)

)XQGD LD HVWH FRQVLGHUDW R JULQG FRQWLQX FX UHD]H

VQF UFDUHD YDUILpDELOILQUBDIW SEWWKOSL 3ULQ FDOFXO VWD
UHDF LX@LOHDHPH DGLF vQ VWkKOSL

6H YHULILF FRQGL LD
RN
(K.5)
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'DF FRQGL LD . HVWH VDWLVIDFXW XWLOL]DUHD Pl
determinareaH IRUWXULORU VHF LRQDOH 0 7 vQ VHF LXQLOH FDUDF

'DF FRQGL LD . QX HVWH VQGHSOLQLW SHQWUWX D UHC
UHDF LXQLOH vQ UHD]JHPH VH SRDWH DGRSWD R GEDURJDROBH
1 0 ILHF UXL VWKOS SH DULD DIHUHQW GH JULQG ILJ

A by b b
T O

Figura K.2

K.1.2 Metoda grinzii continue static determinate

*ULQGD HVWH vVQF UFDW GH MRV vQ WX¥pFHLVGHR VR WHD MFDV
VQF UF ULOH GLQ VWkOSL

6H FRQVLGHU F vQF UF ULOH GLQ VWKOSL uL UHDF LXQLOH

IQ JULQGD VWDWLF GHWHUPLQDW DVWIHO UH]XOOWDOW VH \
vQ VHE dalaQdrilice. De exemplu, momentul incovoietor- RtrVHF LXQH [ ILJ .
FDOFXOHD] FRQVLGHUKQG PRPHQWXO WXWXURU IRU HORU GH

]

b
T AT

Figura J.3

K.2 Metode exacte

OHWRGHOH H[DFWH VXQW PHWRGH®B HD GH Q\I X H QXRE®V L B Hi
OHWRGHOH H[DFWH VH GLIHUHQ LD] vQ IXQF LH GH PRGHOX

K.3 Metode bazate pe modelul mediului discret (modelul Winkler)

ORGHOXO :LQNOHU DVLPLOHD] WHUHQ X Osoate HdepéhtieGteé X G LV
(Fig. K.4 siK.5).

(2) Resoartele independente permit determinarea deformatiei terenului aflat sub baza fundatiei, dar
QX dL vQ DIDUD DULHL GLUHFW vQF UFDWH
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J)LIXUD . )XQGD LH FRQWLQX IRDUWH ULJLG

J)LIXUD . )XQGD LH FRQWLQX IRDUWH IOH[LELC

SHOD LD FDUDFWHULVWLF SHQWUX PRGHOXO :LQNOHU HVWI

p=kz (K.6)
unde:
p presiuneaintXQ SXQFW DO VXSUDIH HL GH FRQWDFW GLQWUH

z defRUPD LD SH YHUW
Ks IDFWRU GH SURSRU LRQDOLWDWH vQWUH SUHVLXQH 0L ¢

resortului, denumit coeficient de |

K.3.1 Stabilirea valorii coeficientului de pat ks

3H ED]D vQF H WrE cu placaqfig. KQF UF

1.

Figura K.6

SHQWUX XQ SXQFW GH FRRUGRQDWH S - fasaieSiD donaQéeQG GL
comportare cvasOLQLDU FRHILFLHQWXO GH SDW VH RE LQH

P

k'. = K.7

.- (K.7)
unde

K' coefic LHQWXO GH SDWR REFHQXWUFUERWODFD GH ODWXU %

3HQWUX DFHODUGL WHUH® D&IDRUH BMS IGHE HQEHUEDPHQVLXQLO

(3) Coeficientul de pets GH XWLOL]DW vQ FD]XO XQHL IaXQf@Clieldek'GH ODW X!
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ks= DK/, (K.8)
unde

D coeficient de corelare definit de Terzaghi:
B
DEP SHQWUX S PkQWXUL FRH]LYH

gB, 03)° SHQWUX S PkQWXUL QHFRHJLYH

© 2B i
unde:
Bp ODWXUDIRUP S V,=0.30n
B O LPHD ED]JHL IXQGD LHL

K.3.1.2 Pe baza parametrilor geotehdigicompresibilitate
(1) Coeficientul de paks, se determina in functie de & Q
E

kK k. —_—s
* " D1 @
unde

(K.9)

FRHILFLHQW IXQF LH GH UDSRUWXO GLQWUH OXQJLPHD
Km IXQGD LHL 7DE

|l VHPLOXQJLPHD ED]JHL IXQGD LHL

D=1/b E VHPLO LPHD EBILHL IXQG
Tabelul K.1.1 Tabelul K.1.2

[=I/b Km [=I/Db Km
1.00 0.5283 6.00 0.2584
1.25 0.4740 7.00 0.2465
1.5C 0.4357 8.0C 0.237(
1.75 0.4070 9.00 0.2292
2.0C 0.3¢45 10.0C 0.222¢
2.25 0.3663 20.00 0.1868
2.5C 0.351: 30.0( 0.170¢
2.75 0.3385 40.00 0.1606
3.00 0.3275 50.00 0.1537
3.5(C 0.309: 60.0( 0.148:
4.00 0.2953 70.00 0.1442
4.5C 0.283¢ 80.0( 0.140:
5.00 0.2739 90.00 0.1378
100.0( 0.135:

(2) Coeficientuldepats VH GHWHUPLQ VvQ IXQF LHedGH PRGXOXO HGRPH
kg B= 2Eoed (K91)

K.3.1.3 Pe baza valorilor orientatke, GDWH vQ WDEHOXO . SHQWUX % P 4L v
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Tabelul K.2

3 PKkQWXUL Ip
grosiere 0+0.3¢ 0.34+0.6! 0.67+1.01
ks (KN/m°) 14000+25000 25000+72000 72000+130000
3 PKkQWXUL Ic
fine 0+0.25 0.25+0.50 0.50+0.75 0.75+1.00
ks (KN/m?) - 7000+34000 34000+63000 63000+100000

K.3.1.4 Prin calcul invers

1Q FD]XO vQ FDUH VH GLVSXQH GH YDORUD LPQVRABA(tHatd OH PR (
VWUDWHOH GH S PkQW DIODWH vQ OLPLWD JRQHL DFWLYH D |

coeficientuluidepas VH RE LQH

K, 'Oj (K.10)

unde:

Pet SUHVLXQHD HIHFWLY PHGLH OD ED]D IXQGD LHL
FDOFXODW

S tasDUHD DEVROXW SUREDELO D IXQGD LHL
K.3.2 Metode analitice de calcul

*ULQGD FRQWLQX SH R VLQJXU GLUHF LH

*ULQGD GH OXQJLPH LQILQLW VvQF UFDW FX R IRU FRC
P
— B
| Y |
1 T D
e . -
Figura K.7

(FXLMHUHQ LDO D ILEUHL PHGLL GHIRUPDWH D JULQ]LL VR

d‘z  _
unde
P vVQF UFDUHD SH XQLWDWHD GH OXQJLPH

El rigiditatea grinzi
(2)intrep UL SUHVLXQHD GH FRQWDFW OD QLYHOXO W OSLL GH IXQ

p pB (K.12)
unde

B O LPHD JULQ]LL

(3) Inlocuind HF XD LD . vQ HFXD LD
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d*z

El— B O K.13
o P (K.13)
IQORFXLQG HFEXD LD . VvQ HFXD LD
d*z
sau
d_42 kSBZ 0
dx* El (K.14b)
sau
4
dz B, 9 (K.14c)
dx 4E|

6H LQWUR G XF4 4:5 Rwi®OVBE P VRDWU vQ P

(FXD LD . F GHYLQH
d*z
—— 406z 0 K.15
dx* ( )
6ROX LD JHQHUDO D HFXD LHL . HVWH
z e% Ccos@ C,sin@ e ®C,cos@ C,sinQ& (K.16)
(7) Constantele de integrare CL - VH GHWHUPLQ GLQ FRQGL LLOH GH PDL

- pentrux = +C: M=0, T=0 Y C,=C,=0.
- pentrux =0: dz 0 Y Cs=C4
dx

P . P P( P( P(
-pentrux=0:T=—- Y C, C
P 2 " BEIO BEIO g kB 2B
4E|

(FXD LD . GHYLQH

P(C o . P(
Z ——e (cosQ sinQ f.(Q

KB ( ) KB (3) (K.17)
unde:f, @ € %(cos@ sin Q)
dz PO o . PO
— T -—e7'sina -—f, (Qx )
dx k.B k.B :(®) (K-18)

S S

unde:f,(Q@) e%sin @
6H LQWURCEeX:&l-LIr@ﬂ\/MIVWB OXQJLPHD HODVWLF
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2
d’z M I:’—@e“‘cosﬁ sin PO

dx2 El kB

e ¥cos@ sina
O

I:’kSB
4Bl g 2 cos@ sin@ (K.19)
k,BO
1 4 . 1
M Pleze cos@ sin & ZPIef3 a
unde:f, & e %(cos &-sin Q)
I:)kSB
3
d—i T @e Scos@ —2Ele @cosa
dx El k.B k.BO (K.20)
T pPleccosa le4 Q
2 2
unde:f,( x) =€ *cos x
9DORULOH (IR B LQRY, f,( x)sunt date in tabelele K.3+K.6.
Tabelul K.3
& fy x fy x fy x fy x f
0 1 2 3 4 5 6 7 8 9

0.000 1.000 1.040 0.484 2.080 0.048 3.120 -0.043 4.160 -0.021
0.040 0.998 1.080 0.460 2.120 0.040 3.160 -0.043 4.200 -0.020
0.080 0.994 1.120 0.436 2.160 0.032 3.200 -0.043 4.240 -0.019
0.120 0.987 1.160 0.413 2.200 0.024 3.240 -0.043 4.280 -0.018
0.160 0.977 1.200 0.390 2.240 0.017 3.280 -0.042 4.320 -0.017
0.200 0.965 1.240 0.368 2.280 0.011 3.320 -0.042 4.360 -0.016
0.240 0.951 1.280 0.346 2.320 0.005 3.360 -0.041 4.400 -0.015
0.280 0.935 1.320 0.325 2.360 -0.001 3.400 -0.041 4.440 -0.015
0.320 0.918 1.360 0.305 2.400 -0.006 3.440 -0.040 4.480 -0.014
0.360 0.899 1.400 0.285 2.440 -0.010 3.480 -0.039 4.520 -0.013
0.400 0.878 1.440 0.266 2.480 -0.015 3.520 -0.038 4.560 -0.012
0.440 0.857 1.480 0.247 2.520 -0.019 3.560 -0.038 4.600 -0.011
0.480 0.835 1.520 0.230 2.560 -0.022 3.600 -0.037 4.640 -0.010
0.520 0.811 1.560 0.212 2.600 -0.025 3.640 -0.036 4.680 -0.010
0.560 0.787 1.600 0.196 2.640 -0.028 3.680 -0.035 4.720 -0.009
0.600 0.763 1.640 0.180 2.680 -0.031 3.720 -0.034 4.760 -0.008
0.640 0.738 1.680 0.165 2.720 -0.033 3.760 -0.032 4.800 -0.007
0.680 0.712 1.720 0.150 2.760 -0.035 3.800 -0.031 4.840 -0.007
0.720 0.687 1.760 0.137 2.800 -0.037 3.840 -0.030 4.880 -0.006
0.760 0.661 1.800 0.123 2.840 -0.038 3.880 -0.029 4.920 -0.006
0.800 0.635 1.840 0.111 2.880 -0.040 3.920 -0.028 4.960 -0.005
0.840 0.610 1.880 0.099 2.920 -0.041 3.960 -0.027 5.000 -0.005
0.880 0.584 1.920 0.088 2.960 -0.042 4.000 -0.026
0.920 0.558 1.960 0.077 3.000 -0.042 4.040 -0.025
0.960 0.533 2.000 0.067 3.040 -0.043 4.080 -0.024
1.000 0.508 2.040 0.057 3.080 -0.043 4.120 -0.023

Tabelul K.4
(0% fs (0% fs (0% fs (0% fo (0% f,
0.000 0.000 1.040 0.305 2.080 0.109 3.120 0.001 4.160 -0.013
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0.040 0.038 1.080 0.300 2.120 0.102 3.160 -0.001 4.200 -0.013
0.080 0.074 1.120 0.294 2.160 0.096 3.200 -0.002 4.240 -0.013
0.120 0.106 1.160 0.287 2.200 0.090 3.240 -0.004 4.280 -0.013
0.160 0.136 1.200 0.281 2.240 0.083 3.280 -0.005 4.320 -0.012
0.200 0.163 1.240 0.274 2.280 0.078 3.320 -0.006 4.360 -0.012
0.240 0.187 1.280 0.266 2.320 0.072 3.360 -0.008 4.400 -0.012
0.280 0.209 1.320 0.259 2.360 0.067 3.400 -0.009 4.440 -0.011
0.320 0.228 1.360 0.251 2.400 0.061 3.440 -0.009 4.480 -0.011
0.360 0.246 1.400 0.243 2.440 0.056 3.480 -0.010 4.520 -0.011
0.400 0.261 1.440 0.235 2.480 0.051 3.520 -0.011 4.560 -0.010
0.440 0.274 1.480 0.227 2.520 0.047 3.560 -0.012 4.600 -0.010
0.480 0.286 1.520 0.218 2.560 0.042 3.600 -0.012 4.640 -0.010
0.520 0.295 1.560 0.210 2.600 0.038 3.640 -0.013 4.680 -0.009
0.560 0.303 1.600 0.202 2.640 0.034 3.680 -0.013 4.720 -0.009
0.600 0.310 1.640 0.194 2.680 0.031 3.720 -0.013 4.760 -0.009
0.640 0.315 1.680 0.185 2.720 0.027 3.760 -0.013 4.800 -0.008
0.680 0.319 1.720 0.177 2.760 0.024 3.800 -0.014 4.840 -0.008
0.720 0.321 1.760 0.169 2.800 0.020 3.840 -0.014 4.880 -0.007
0.760 0.322 1.800 0.161 2.840 0.017 3.880 -0.014 4.920 -0.007
0.800 0.322 1.840 0.153 2.880 0.015 3.920 -0.014 4.960 -0.007
0.840 0.321 1.880 0.145 2.920 0.012 3.960 -0.014 5.000 -0.006
0.880 0.320 1.920 0.138 2.960 0.009 4.000 -0.014

0.920 0.317 1.960 0.130 3.000 0.007 4.040 -0.014

0.960 0.314 2.000 0.123 3.040 0.005 4.080 -0.014

1.000 0.310 2.040 0.116 3.080 0.003 4.120 -0.013

Tabelul K.5
(04 fa (04 fa (04 fa (04 fa (04 fs

0.000 1.000 1.040 -0.126 2.080 -0.170 3.120 -0.045 4.160 0.005
0.040 0.922 1.080 -0.139 2.120 -0.165 3.160 -0.042 4.200 0.006
0.080 0.846 1.120 -0.152 2.160 -0.160 3.200 -0.038 4.240 0.006
0.120 0.774 1.160 -0.162 2.200 -0.155 3.240 -0.035 4.280 0.007
0.160 0.705 1.200 -0.172 2.240 -0.150 3.280 -0.032 4.320 0.007
0.200 0.640 1.240 -0.180 2.280 -0.144 3.320 -0.029 4.360 0.008
0.240 0.577 1.280 -0.187 2.320 -0.139 3.360 -0.026 4.400 0.008
0.280 0.517 1.320 -0.192 2.360 -0.134 3.400 -0.024 4.440 0.008
0.320 0.461 1.360 -0.197 2.400 -0.128 3.440 -0.021 4.480 0.008
0.360 0.407 1.400 -0.201 2.440 -0.123 3.480 -0.019 4.520 0.009
0.400 0.356 1.440 -0.204 2.480 -0.118 3.520 -0.017 4.560 0.009
0.440 0.308 1.480 -0.206 2.520 -0.112 3.560 -0.014 4.600 0.009
0.480 0.263 1.520 -0.207 2.560 -0.107 3.600 -0.012 4.640 0.009
0.520 0.221 1.560 -0.208 2.600 -0.102 3.640 -0.011 4.680 0.009
0.560 0.181 1.600 -0.208 2.640 -0.097 3.680 -0.009 4.720 0.009
0.600 0.143 1.640 -0.207 2.680 -0.092 3.720 -0.007 4.760 0.009
0.640 0.108 1.680 -0.206 2.720 -0.087 3.760 -0.005 4.800 0.009
0.680 0.075 1.720 -0.204 2.760 -0.082 3.800 -0.004 4.840 0.009
0.720 0.045 1.760 -0.201 2.800 -0.078 3.840 -0.003 4.880 0.009
0.760 0.017 1.800 -0.199 2.840 -0.073 3.880 -0.001 4.920 0.009
0.800 -0.009 1.840 -0.195 2.880 -0.069 3.920 0.000 4.960 0.009
0.840 -0.033 1.880 -0.192 2.920 -0.064 3.960 0.001 5.000 0.008
0.880 -0.055 1.920 -0.188 2.960 -0.060 4.000 0.002

0.920 -0.076 1.960 -0.184 3.000 -0.056 4.040 0.003

0.960 -0.094 2.000 -0.179 3.040 -0.052 4.080 0.004

1.000 -0.111 2.040 -0.175 3.080 -0.049 4.120 0.004

Tabelul K.6
Q fy Qa fy Q fy Q fy Q f4

0.000 1.000 1.040 0.179 2.080 -0.061 3.120 -0.044 4.160 -0.008
0.040 0.960 1.080 0.160 2.120 -0.063 3.160 -0.042 4.200 -0.007
0.080 0.920 1.120 0.142 2.160 -0.064 3.200 -0.041 4.290 -0.007
0.120 0.881 1.160 0.125 2.200 -0.065 3.240 -0.039 4.280 -0.006
0.160 0.841 1.200 0.109 2.240 -0.066 3.280 -0.037 4.320 -0.005
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0.200 0.802 1.240 0.094 2.280 -0.067 3.320 -0.036 4.360 -0.004
0.240 0.764 1.280 0.080 2.320 -0.067 3.360 -0.034 4.40 -0.004
0.280 0.726 1.320 0.066 2.360 -0.067 3.400 -0.032 4.440 -0.003
0.320 0.689 1.360 0.054 2.400 -0.067 3.440 -0.031 4.480 -0.003
0.360 0.653 1.400 0.042 2.440 -0.067 3.480 -0.029 4.520 -0.002
0.400 0.617 1.440 0.031 2.480 -0.066 3.520 -0.028 4.580 -0.002
0.440 0.583 1.480 0.021 2.520 -0.065 3.560 -0.026 4.600 -0.001
0.480 0.549 1.520 0.011 2.560 -0.065 3.600 -0.025 4.640 -0.001
0.520 0.516 1.560 0.002 2.600 -0.064 3.640 -0.023 4.680 0.000
0.560 0.484 1.600 -0.006 2.640 -0.063 3.680 -0.022 4.70 0.000
0.600 0.453 1.640 -0.013 2.680 -0.061 3.720 -0.020 4.760 0.000
0.640 0.423 1.680 -0.020 2.720 -0.060 3.760 -0.019 4.800 0.001
0.680 0.394 1.720 -0.027 2.760 -0.059 3.800 -0.018 4.840 0.001
0.720 0.366 1.760 -0.032 2.800 -0.057 3.840 -0.016 4.88 0.001
0.760 0.339 1.800 -0.038 2.840 -0.056 3.880 -0.015 4.920 0.002
0.800 0.313 1.840 -0.042 2.880 -0.054 3.920 -0.014 4.960 0.002
0.840 0.288 1.880 -0.046 2.920 -0.053 3.960 -0.013 5.000 0.002
0.880 0.264 1.920 -0.050 2.960 -0.051 4.000 -0.012
0.920 0.241 1.960 -0.053 3.000 -0.049 4.040 -0.011
0.960 0.220 2.000 -0.056 3.040 -0.048 4.080 -0.010
1.000 0.199 2.040 -0.059 3.080 -0.046 4.120 -0.009

1Q ILIJXUD . HVWH SUH]HQ@WDM x)Y UL Di fl,(Ox)| cU@iguméentuR U
X IXQF LL FH SRW IL XWLOID]DWH SHQSWPWENOFXOXO OXL ]
NoW '"HRDUHFH GLDJUDPD GH IRU W LHWRDUH HVWH DQW RWLLFOHAN WXKLGFF LA L

YRU IL OXDWH FX VHPQXO SUH]JHQWDW vQ WDEHO DWX® RIL FKQBGHIFRQ \DF K VR\E
FKQG IRWHD ¢ID GUHDSWD VHF LXQLL GH FDOFXO
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Figura K.8
1Q ILJXUD . VXQW GDWH GLDJUDPHOH GH V JHDW URWL

SHQWUX JULQGD GH OXQJLPH LQILQLW DF LRQDW GH IRU FR
*ULQG GH OXQILRRHDWQIGB LPDLDFXOWH IRU H FRQFHQWUI

IQ VLWXD LD vQ FDUH JULQGD HVWH DFid1RQdetdmiatidaP DL P X O
valorilor pentru z,TM, TintrR VHF LXQH GDW VH IDFH SULQ VXSUDSXQHUL

128



AT

HN

<

Y

Figura K.9

Figura K.10

(K.21)

(K.22)
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M 21,Cb/(a) (K.23)

T %é%4(®i) (K.24)

*ULQG GH OXQJLPH LQILQLW DF LRQDW GH XQ PRPHQW

(1) Momentul incovoietor Meste inlocuit Tn caldyprin cuplul P {x (fig. K.11).

R

1 :
1 i
™ l
Figura K.11
SHQWUX GHWHUPLQDR WHMDXQUWLYLWXDW LORWUVWDQ D [ ID
DO FXSOXOXL VH XWLOL]J]HD] UHOD LD . vQ FD]XO D GRX IR
PO PO O dx
- f,.(Q f,[ @x-dx)] - f,(Q)-f -dX)[} —
2g (@ gl @00 -5 ER(Q)- Ll Q-] .
K.25
Mo Of,(®)-F.[@x-d] Mo Odfy MoO oy g MoOp
2k B dx 2k.B dx 2kB 2k B

S

$VWIHO SHQWUX FDOFXOXO V JH LL vQ FD]XO JULQ]JLL LQIL
HVWH XWLOngE)WIXI(&QFLI—H.D:DUH GHVFULH URWLUHD vQ FD]XO JU]I
FRQFHQW®PHM VWD VQVHDPOQULF 7 SHHOWRJIX XWLOL]D SULQLSHUPX
f4aGXS FRUHVSRQGHQ D GHVFULV vQ WDEHOXO .
Tabelul K.7

)XQF LL XWLOL]J]DWH vQ FD]XO
JULQ]JLL DF
P Mo
z f, f,
T f, fy
M f, f,
T f, f,

*ULQGD GH OXQJLPH ILQLW

3HQWUX IRORVLUHD IXQF LLORGH; ®OWE UPALH DWW H. @ QWF D PPUQ Q
ILQLW VH FDOFXOHD] SULQ PHWRGD IRU HORU ILFWLYH

6H FRQVLGHU JULQGD GH OXQJLPH ILQLW FDUH HVWH WUL
ILFWLY D FDSHWHORU $ UL % 1ILJ
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Figura K.12

(3) AsuSUD JULQ]JLL GH IXQGDUH FRQVLGHUDW FD JULQG LQILC
L -Q VPSUHXQ FX IRW HOWRSOWNVDME GH R SDUWH GL GH FHE

DVWIHO GHWHUPLQDWH vVQFKW V VQIBWH G HG & XH) RUPWIXIWLIQ GW G\H | RU

SHOWUX GHWHUPLQDUHD IRU HORU
anume: M=0, Ta=0, Mg=0, T=0.

ILFWLYH VH LPSXQ FRC
8WLOL]kQ®,( k) Qet,[ x Ddefinite antetU LRU GL LPSXQkQG FRQGL LLOH
OLEHUH DOH JULQ]JLL VH RE LQ SDWUX HFXD LL OLQLDUH SHQW

SHQWUX VLPSOLILFDUHD FDOFXOH®R E D/H W)XOM $HD®L Y WMDBRQ LD
momentutO VQFRYRLHWRU V ILH HJDO FX JHUR. DBDWIBXQFAWKW GF
W LHWRDUH FRUHVSXQ] WRDUH vQ VHF LXQHD $ V ILH HJDO F)

iQ DFHODUL PRG VH SUREHGHBX SULKMXURUOBOMR®HQWXO GL Il
FD S BANXONZii.

'LQ WDEHOHOHfEMQPWLX )I WEBFXOWMDHF SHQWUX FD IRU HOH IL

R HFXD LHV VH DQXOH]H DOWHUQDWLY GLVWDQ HGHDGH OD
foU HORU ILFWLYH V ILH DOHVH GXS FXP XUPHD]

-G 8S
X = 1 pentru caref, i 0 (K.26a)

__E §S-
X = 2 pentru caref, @1 0 (K.26b)

JRU HAOH 9 DVWIHO RE LQXWH VH LQWUR GiXifitevi& csl¢ctuKiHPD GH

GHIRUPD LLORU UL DO HIRUWXULORU VHF LRQDOH VHQS®DWH |
LQILQLW

*ULQ]JL FRQWLQXH SH GRX GLUHF LL

K.3.2.2.1 Ipoteza nodurilor articulate

I1Q DFHDVW LSRWHSDXWWH]D] SBi ¥HOH GRX GLUHReLL GRDL
DF LRQHD] vQ QRGXO L

(2)Mx ULYOVH WUDQVPLW LQWHJUDO JULQ]JLORU SH FDUH DF LRQH
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Figura K.13

6H VFULH FRQGL LD GH HFKLOLEUX
Vi Vi VY (K.27)

@4)PentXx L -Q VH SRW VFULH Q HFXD LL SHQWUX FHOH Q QRGXUL
2n necunoscute.

$0 GRLOHD VHW GH Q HFXD LL VH RE LQH H[SULPkKkQG FRQG!
tasare:

z.  z
oy (K.28a)
Sau:
Pix Py (K.28b)
(FXD LD GH HFKLOLEUX UHOD LD . UL HFXD LD GMUKR QWL

ILHFDUH QRG IRUPHD] VLVWHPXO GH Q HFXD LL FX Q QHFXQI
VQF UF ULOH vQ QRGXUL

‘XS GHWHUPLQDUHD vQF UF ULORU SH QRGXUL ILHFDUH
FRQWLQX SH R VLQJXU GLUHF LH GHWHUPLQKkQG GLDJUDPH
acestora.

K.3.2.2.2 Ipoteza nodurilor incastrate

(1) Tn ipotezaQRGXULORU VQFDVWUDWH XUPHD] D VH UHSDUWL]D St
Vi FKW (L P R RHIQ WfigOKHL3).

ORPHQWHOH VQFRYRLHWRDUH VH GHVFRPSXQ vQ PRPHQWH |
DF LRQHD] UL PRPRGWHWHDUMLXQHD JULQ]LL SH GLUHF LH WUD

&RQGL LLOH GH HFKLOLEUX SHQWUX QRGXO L VXQW

'Vi Vix Viy
®/I ix M ix_incovoiere M iy_torsiure (K29)
M, M M

iy iy_incovoiere ix_torsiune

5H]XOW Q HFXD LL FX Q QHFXQRVFXWH

&HOHODOWH Q HFXD LL VH RE LQ GLQ FBRRGLWRWHDGWHW FR
WDV UL (L D URWLULORU
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-V JHDWD WDVDUHD JULQJLL ORQJLWXGLQDOH GLUHF LD |
WDVDUHD JULQJLL WUDQVYHUVDOH GLUHF LD \ vQ QRGXO L
- URWLUHD GLQ VQFRYRLHUH DLDU[L QJQLQEREQILW X\G LIQ B OJ D®L U
WRUVLXQH D JULQ]JLL WUDQVYHUVDOH GLUHF LD\ vQ QRGXO L
- URWLUHD GLQ WRUVLXQH D JULQJLL ORQJLWXGLQDOH GLUH
VQFRYRLHUH D JULQ]JLL WUDQVYHUVDOH GLUHF LD\ vQ QRGXC

K.3.3 Metode numerice de calcul

OHWRGD GLIHUHQ HORU ILQLWH

OHWRGD VH SRDWH DSOLFD OD JULQ]JL FRQWLQXH SHQWUX R
D[LDOH 4L PRPHQWH VQFRYRLHWRDUH FRQFHQWUDWH

(2) Panta fibrei medii deformat® JULQ]JLL vQ VHF LXQHD FXUHQW L ILJXULC
GLIHUHQ H ILQLWH

gz. . §8z. &, z -
@Kil Y©'_xi| ©—'x i| (K.30)

| |
SR .

R.

T

f(ks,B, 'X,2)

Figura K.14

3HQWUX DFHHDUGL VHF LXQH L VH SBDGRXDSHWHUPDY/D DD @
RE L Q&G X

dz d§j_Z-inﬁi~§lz 4 4,
d¢ @xt 'x ‘x> 'X © 'X 'x 1 (K.31)
d’z z, 2z z,

dx® NG
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SHQWUX FD]XO JHQHUDO Q VHF LXQL GH FDOFXO W&EUHVLL
forma:

2
. dz z,, 2z, z,,

7 n
dx? ('x)? (K32)
(T dSZ Zn 2 22n 1 22n 1 Zn 2 .
4
dx® 2('x)°
([SUHVLLOH . SHUPLW GHWHUPLQDUHD YDORULICRRUHIRU!
,EXIZ nl 22n an I\/In
EI (K.33)

SHQWUX UH]JROYDUH HVWH UHFRPDOGILW GDPQWHWXODGH IXE
LQWHUYDOH PDL PLF GHFkKW FRQGXFH OD UH]XOWDWH JUHuUL
GH FDOFXGGBGWHARLR® MROX LHL UH]XOWDWH

'LQ FRQVLGHUHQWH OHJDWH GH UH]RO/NDUHDFRXPWDQMW VH UHF

OHWRGD GLIHUHQ HORU ILQLWH DSOLFDW OD JULQ]JL FRQW
WLS :LQNOHU QHFHVLMDUWFHLSULHD BRPBQWRA WQFRYRLHWRU
PRPHQW VQFRYRLHWRU HJDO FX JHUR OD FDSHWHOH JWLQ]JLL ¢
VQWUH IRU HOH FH DF LRQHD] SH GLUHF LH YHUWLFDO
6H RE LQ Q HFXD LL FX Q KB FXIQRWHKX\HXL5BHR GIFXWD LL SHU
HIRUWXULORU VHF LRQDOH 0 GL 7 SULQ XWLOL]DUHD UHOD LLO

K.3.3.2 Metoda elementelor finite
SHQWUX ILHFDUH QRG DO VWUXFWXULL DQDOL]DWUHH GLVFL

exprim HJDOLWDWHD vQWUH |RIW HROWH HORRG BOHHHDWHUREHAD3 SH t
intermediul constantei A

P A F (K.34)
SHQWUX WRDWH QRGXULOH VWUXFWXULL DQDOL]DWH VH VFI

P AF (K.35)
3HQWUX GHIRUPD LLOH HOHPHQWHORU GHILQLWH GH GRX

VFULX UHOD LLOH PDWULFHDOH

e BX (K.36a)

unde:

H 4L ;: SRW UHSUH]JHQWD URWD LL H[SULPDWH vQ UDGLDQL VI
% UHSUH]LQWWPD@VUSRMD $

e AT X (K.36b)
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IQWUH IRU HOH FDUH DF LRQHD] SH HOHPHQWH 4L GHIRUPD
F Se (K.37)

SHQWUX RE LQHUHD GHSODV UHQRULEBGBD H HIVWWUH B Q Bl OV HG X\

X ASAT 'P (K.38)
unde:ASA" SRDUW QXPHOH GH PDWULFH JOREDO

K.4 Metode bazate pe modelul mediului continu (modelul Boussinesq)

ORGHOXO %RXVVLQHVT HVWH X VHE@ LPFE®X I0X ® G-V & H FR EP DI
UL FRHILFLHQWXO OXL 3RLVVRQ

K.4.1 Metoda analitica de calcul Jemocikin

OHWRGD -HPRFLNLQ VH DSOLF LQ FD]XO tJUEDUHORKN FRQW.LX
QHGHIRUPDELOBIQAMY BUVBE© LHLWU.

SUHVLXQHD SH O LPHD % VH FRQVLGHU D IL XQLIRUP UHSD

3HQWUX GHWHUPLQDUHD S U-RWHXIQQ O\RHJ FGRH) \FIRGHAUD FRV G K'\D\E
FRQIRUP GLDJUDPHL SUH]JHQWDW vQ ILJXUD

'LDJUDPDHUBDBVLXQL SH WHUHQ-FNHS DIBJUREP D] WSJHSOMHI
VXSUDID D GH IXQGDUH vQ VXSUDIH H GUHSWM)XQXRUXODWBEBRIE
fundare (fig. K.16).

(5) R este rezultanta presiunilor uniform distribuitedfd QW H VXISUDIH HL %

6LVWHPXOWMOBO YH VXEVWLWXLH FX VLVWHPXO HFKLYDOHC
terenul deformabil prin intermediul unor bare rigide verticale, articulate la capete si dispuse in
centrul de greutat® O VXSUDIH HORU GUHSWXQJKIOKDIW)H GH GLPHQVLX
IQ DFHVW PRG VH VQORFXLHUGUWH FRQWDFWXO FRQWLQXX GLQ
LIRODWH GH HIDO&X FWWUGHWERQ GH SXQFWH u&atit caR@QUW D FW H
DSUR[LPHD] PDL ELQH GLDJUDPD FRQWL®@XEN. GH SUHVLXQL GH F

(7) Considerand presiunea, pPSH VXSUDID D GUHSW X@Jikd vo@briJ L GH DULF
GLVWULEXLW IRU D D[LDO vQ EDdloared:LIJLG GLQ SXQFWXO DQL

R=pBI (K.39)
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Figura K.15

‘_;U
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!

Figura K.16

Ny
A

L | Ll L |

>l
|

Figura K.17

Ny

'"HWHUPLQDUHLOL IR WHRIDBH FRQVLGHUKQG VHSDUDW GHSC
VXSHULRDUH DUWLFXOQOR Wy plb GEL5 O DIKMGHpeteditinféfidarea® D F
barelor, articulate la teren; (gren.

&RQGL LD GH FRQWLQXLWDWH HVWH

ZLBIX Q&I terenpeNtru i=1+n (K.40)
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5H]XOW XQ QXP U GH HFXD LL HJDO F.

(10) Pentru a scried®ODV ULOH SH YHUWLFDO DOH XQXL SXQFW L GH S
IXQGDUH VH FRQVLGHU GH R SDUWH NULBRGD GHDIKI@EQUBHFX

GLQ EDUHOH GH OHJ WXU FX WHUHQX® (R U @Hai®aid pris DU W H
EDUHOH GH OHJ WXU

'HSODV ULOH JULQ]JLL FRQWLQXH GH IXQGDUH VH GWDELOH
WLSXO JULQG VvQFDVWUDW vQ VHF LXQHD GH FDS W ILJ
necunoscute suplimentare, deplasaseaz UR®W LUH D

N I |

/‘— —__———-

Figura K.18
(12) Pentru determinarea necunoscutelperlR G VH VFULH VLVWHPXO GH HFXD LL

Rl (11 RZ (12 RS (13 Rn ('ln ('lp ZO aitg -‘0 (1p O
Rl 91 RZ GZ RS @3 Rn @n Gp ZO aztg %- Gp O
R@G RG RG .. RG G 7z a9l G O

RG RG RG .. RG G 2z alf G O (K.41)
.

AR

'Ra IPa

&RHILFGLWIE® ERPSXQ GLQ GHIRUPD LIQQHL SGPKk QVDGMYLH (1\-Q D\DHH
VXE DF LXQHD XQHL VDUFLQL XQLWDUH DSOLFDWH vQ VHF LXQ

Gz = ZL N B I X Gt Bk lteren (K.42)

'"HIRUPD LD JULQ]JLL SURGXAneRJEdUHH FD QRROOBDY GXS PHW
VWDWLFD FRQVWUXF LLORU

%m— dx :% (K.43a)

XQGH FRQIRUP QRWD LLORU GLQ ILJ

AriaM VXSUDID D GLDJUDPHL GH PRPHQWH 0 SHQWUX JULQGD
VROLFLWDW vQ SXQFWXO N GH R IRU FRQFHQWUDW H

Zm ordonatadia DPHL GH PRPHQW P UH]XOWDW GLQ DSOLFDUH
XQLWDWHD vQ Glineixc VQ SXQFWXO L RUGRQ
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centrului de greutate al diagramei M.

I: ak >
N ai >
\\\\\\\ ‘-Z i fundati
k iA a3l
|
& ] fa @
a-al3
a (W)
Figura K.19
6H RE LQH
El af a -
1 éak_fundatie ?%k Ei (K43b)
de unde:
cl Q& 2 a, a -
Zy fundate AT = . (K.43c)
6 El @ loc ci
unde:
¢ = x/ n; n este multiplu de 0.5
2
Se noteaza- 8 $a 3
aloc ct
SHQWUX VLWXD L DnhdQedpértivi / 04n& RdltigVinttegyiHie 0,5,
valorile — sunt date in tabelul K.8.
Tabelul K.8
aklc"’“/c 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0
0,5 0,25( 0,62¢ 1,00( 1,37¢ 1,75(C 2,12¢ 2,50( 2,87¢ 3,25( 3,62¢
1,0 - 2,000f 3,500| 5,000( 6,500, 8,000f 9,500 11,000, 12,500{ 14,000
1,5 - - 6,750| 10,125| 13,500( 16,8/ | 20,250| 23,625| 27,000/ 30,375
2,0 - - - | 16,00(| 22,00(| 28,00(| 34,00(| 40,00(| 46,00C| 52,00(
2,5 - - - - | 31,25(| 40,62%| 50,00(| 59,37¢| 68,75(| 78,12t
3,C - - - - - | 54,000 67,500 81,000, 94,500| 108,000
3,5 - - - - - - | 87,750| 104,125| 122,500 140,000
4,0 - - - - - - - | 128,25(| 152,00(| 176,00(
45 - - - - - - - -1 182,250| 212,625
5,C - - - - - - - - - | 250,000

SHOQWUX RE L QHelhWH DDORUWLIORIU XUP WRDUHOH VLWXD LL

D GHIRURRQ BXQRW OID G LO/MW IRV D FRIQ FHDOWXNOWD] ILJ
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P1 @

;kfteren :Esr (K44)

T
I
|
|

Figura K.2(

E GHIRURW dubtivQW G LVGHD D GUHSWXQJKL pOF/ BIFvaMd XQLIRUP
centrul intrun punck VH FDOFXOHD] ILJ

[e] o o o o (o] Q o o

| |
[ 11 @_& B
p i : : Zy _teren _\SES—F ©_II’T 1 (K45)
BT mﬂmﬂ
Figura K.21
B . . B 2 -
Valorile F % pentru— 0y8 Uk 3 y5 sunt date in tabelul K.9.
© n
Tabelul K.9
« F
Tl Bz ls [, [ BB, ] B
0 4,26 3,52¢ 2,40¢ 1,867 1,54 1,322
1 1,06¢ 1,03¢ 0,92¢ 0,82¢ 0,74¢ 0,67¢
2 0,508 0,505 0,490 0,469 0,446 0,424
3 0,33¢ 0,33¢ 0,33( 0,32: 0,31¢ 0,30¢
4 0,251 0,251 0,24¢ 0,24¢ 0,24 0,231
5 0,200 0,200 0,199 0,197 0,196 0,193
6 0,167 0,167 0,166 0,165 0,164 0,163
7 0,14: 0,14: 0,14: 0,142 0,141 0,14(
8 0,12¢ 0,12¢ 0,12¢ 0,12¢ 0,12« 0,12
(16) Tnlocuind valorile G vQ VLVWHPXO GH HFXD LL RY H1- 8\ RcW GHWH L

DMXWRUXO F URUD VH GHWHUPLQ GLDJUDPHOH GH I

RU
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ANEXA L
Metode de calcul pentru radiere
L.1 Principii generale

(1) Tn calculul radierelortt HEXLH OXD L vQ FRQVLGHUDUH QXPHURUL IDFV
VXQW ULJLGLWDWHD uL JHRPHWULD UDGLHUXOXL P ULPHD I
GHIRUPDELOLWDWH UL GH UH]JLVWHQ DOH WHUHQXOXL HWDSI

(2) CalcuuO XUP UHUWH GHWHUPLQDUHD SUHVLXQLORU GH FRQYV
PRPHQWHORU VQFRYRLHWRDUH 0L IRU HORU W LHWRDUH

(3) In calcule, radierul poate fi considerat ca rigid sau flexibil. Principalele criterii de apracie
ULJLGLW Ladié&reoOmintapdrticlDierenul de fundare sunt prezentate in continuare.

SHOQWUX UDGLHUHOH JHQHUDOH DYKkQG IRUPD GUHSWXQJ
K LQGLFHOH GH ULJLGLWDWH VH GHWHUPLQ FX H[SUHVLD

12791 Q) E, .8L B (L.1)

K
¢ 1 @ E @ht 2h

SDGLHUXO SRDWH IL FRQVLGHUDW ULJLG GDF HVWH vQGHSOLC

K, d-o
L (L.2)

B

I1Q FD]XO UDGLHUHORU vQF UFDWH GH IRU H FRQFHQWUTL
GLUHF LL LDU vVQF UF ULOH GL®H VWNQSMUB XHGHIHVYH BXH A.MH BWE
flexibilitate, O

k.b
O s™Mf
4El, (L-3)
unde:
br; Is O LPHD UHVSHFWLY PRPHQWXO GH LQHU LH DOH XQt

PLMORDFHOH D GRX GHVFKLGHUL FRQVHFXWLYH vQWUH
O LPPHVWH HIJDO FX GLVWDQ D GLQWU'

5DGLHUXO SRDWH IL FRQVLGHUDW IOH[LELO GDF HVWH VQGH S
br t1.75/0

iQ FD]XO vQ FDUH VWUXFWXUD GH UH]JLVWH®L UD BRQVW U X
UL GLQ SHUH L SRUWDQ L GLDIUDJPH LDU IXQGD LD HVWH
UHODWLFRDUH SHUPLWH HYLGHQ LHUHD FRQOXFU ULL GLQWUH

E'l,
R EB®
unde:

(L.4a)
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E'l.
t,h3
1 1 | 1 1-d''d
El. E'l; IEICa E—12
unde:
E'l: rigiditatea radierului
: E'l_, rigiditatea cadrelor
ta ; h

ULJLGLWDWHD FRQVWUXF LHL uL D UDGLHUXOXL

(L.4b)

JURVLPHD UL vQ O LPHD GLDIUDJPHORU

Radieru0O SRDWH IL FRQVLGHUDW ULJLG GDF HVWH vQGHSOLQLW

Kr 10,5

S S 2
oo __ _____ El _____ E E%E _____ _____ @ _____ E _____ B _____
S S eD,
- _ ______ E _____ _, EHE _____ _____ __ _____
ST 5|
S Y e S e

T .

Al

L.2 Metode simplificate

aia s le

Figura L.1

(]

OHWRGHOH VLPSOLILFDWH VXQW PHWRGHOH vQ FDUH FRQO
considerare iar diagrama de presiunieDOS VH DGPLWH D IL FXQRVFXW

(2) Metodele simplificate se folosesc pentru calculul radierelor rigide.

/

OHWRGD UHGXFHULL vQF UF ULORU v ficH)WUXO GH JUHXW

6H GHWHUPLQ FHQWUXO GH JUHXWDWH DO VXSUDIH HL UDG

( 6H EFDOEXOHD]

SUHVLXQLOH SH WDOSD UDGLHUXOXL
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N e,
Py —|A—r : N—2Lyr I N2x (L.5)

\J

|
— 1|
L]

Figura L.2
6H H[DPLQHD] UDGLHUXO FD XQ vVQWUHJ SH ILHFDUH GLQWU

a) IRUD W LHWRDUH WRWDO DF LRQKDGLHY RIWMH KNHIFOL XK
DULWPHWLF D WXWXURU vQF UF ULORU (L SUHVLXQLORU ¢

b) PRPHQWXO VQFRYRLHWRU WRWDO DF LRQkQG vQ DFHHDUL
DFHORUDUGL VQF UF UL UL $§BBVLEOWDW GH VHF LXQHD

OHWRGD QX SHUPLWH GHWHUPLQDUHD GLVWULEX LHL IRU 't}
WRWDO vQ OXQJXO VHF LXQLL 6H LPSXQH vQ FRQVHFLQ LQV

/ OHWRGD vPS U LULL UDGLKig.X®XL vQ IkaLL GH FDOFXO

$WXQFL FKQG VQF UF ULOH GLQ VWKOSL GL GLVWDQMHOH Gl
UDGLHUXO SRDWH IL vPS U LW vQ IKGLL GH FDOFXO LQGHSH

JLHFDUH IkiLH GH FDOFXO HVWH vQF UFDWH GHDIRIP HSH
IkuLD UHVSHFWLY

6H GHWHUPLQ GLDJUDPD SUHV-MHROBHJIB HGHROYIWIOLMWLHD G
Navier.

9DORULOH RE LQXWH DOH PRPHQWHORU VQFRYRLHWRDUH u

poW IL IRORVLWH SHQWUX DUPDUHD UDGLHUXOXL GHUOH SR]L L
FX SR]J]L LD FHQWUXOXL GH JUHXWDWH DO UH]XOWDQWHL SUHV
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L.3 Metode exacte

(1) Metodele exacte sunt metodele care iau in consilererQWHUDFWLXQHD GLQWUH IXC
OHWRGHOH HIDFWH VH GLIHUHQ LD] vQ IXQF LH GH PRGHOX:
([LVW FDWHJRULL GH PRGHOH

(3.1) Modelul mediului discret PRGHOXO :LQNOHU VH VQORFXLHUWH WHUFE
radier,strict Tn gabaritul acestuia, cu resoarte independente.

(3.2) Modelul mediului continus modelul Boussinesq: terenul de fundare este un mediu
continuu, elastic, omogen siizotto H FRQVLGHU FRPSRUWiRMEHBME@HRED O |1XQ
]RQ Guenta@ radierului.

ORGHOXO KLEULG VH VQORFXLHUWH WHUHQXO GH IXQGD
care modeleaza comportarea mediului continuu.

L.4 Metode bazate pe modelul Winkler
L.4.1 Metoda analitica de calcul Hetenyi
(1) Metoda Hetenyi se foloseste pentru calculul radierelor flexibile.

(IHFWXO XQHL IRU H FRQFHQWUDWH SH XQ UDGL4#& IOH[LELC
DVXSUD XQHL DULL UHGXVH GLQ MXUXO HL 6XSfec8XK@kQG JRQ}

XQ SXQFW DO WXWXURU vQF UF ULORU FRQFHQWUDWH WUDQVPF
Nota: 'HRDUHFH JRQHOH GH LQIOXHQ QX VXQW IRDUWH PDWH F® @WIUGIHU PID N
R GLVWDQ GHILQLW GH GebMnctullkkghsidéridtt GH VWKOSL ID G

Nota 2- Calculul se efectueaza in coordonate polare.

6H FDOFXOHD] ULJLGLWDWHD FLOLQGULF '

E h®
21 & ) (L.6)
unde:
E; Q caracteristicile de deformabilitate ale betonului
h vQ O LPHD UDGLHUXWIXAHYQDV HFUL X @ LIOHHWRWDLU H

6H FDOFXOHD] UD]D ULJLGLW LL UHODWLYH

D
L i/k: (L.7)

unde:
Ks coeficientul de pi

=RQD GH LQIOXHQ D VQF UF ULL GLQ VWKOS VH FRQVLGHU

6H FDOFXOHD] PRPHQWHOH S$W QLH@HA\NDBHLD/GEDDOD ODGLHU?
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N « ro. 3 @ 1 »
M, — g = 1 » L
4 « 4 @. i ( B L » ( 8)
s L 7,
a , §r (o]
N « §I’ 3 @ 1
M - «|z 1 » L.9
t 4 « @- 1 @ h r » (L.9)
L
NL? .
7, & (L.10)
4D @ 1
unde
r GLVWDQ D GH OD SXQFWXO
considerat la la \
punctul de aplicare a
VQF UF ULL
Z3, IXQA GH U/ D F URU \
Z'3, YDULD LH HVWH
Z4, SUHIHQWDW vQ ILgXUD \
Z'4 L.3 \ \
| \_//“““”— _______
Figura L.3
(7) Se trec momentele din coordonate polare in coordonate carteziene:
t M, M,cos’ T M,sin> T
M, M,sin®> T M,cos T (L11)

y

unde
Teste unghiul definit in figura K.4.

> Figura K.£
(8)For DWLHWRDUH SH XQLWDWHD GH O LPH GH UDGLHU VH GH

NZ‘ g .

Q g (L.12)

&kQG PDUJLQHD UDGLHUXOXL VH J VHUWH vQ JRQD GH LQIOX
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-VH FDOFXOHD] PRPHQWHOH vQFRYR L HWR bardihealtadiBrluiflhOH W LH
LSRWH]D F UDGLHUXO DU IL LQILQLW GH PDUH

-VH DSOLF SH PDUJLQH FD vQF UF UL PRPHQWH VQFRYRLHWRI
contrar cu cele calculate;

-VH XWLOL]J]HD] PDL GHSDUWH LSRWH]D JULQ]JLORU SH PHGLX :L

ORPHQWHOH VQFRYRLHWRDUH dL IRU HOH W LHWRDLROH SHQW
ILQDOH WRWDOH DOH PRPHQWHORU VQFRYRLHWRDUH UL IRU HC(

L.4.2 Metode numerice de calcul
/ OHWRGD GLIHUHQ HORU ILQLWH

(1) PresurL.OH GH FRQWDFW FX WHUHQXO uL HIRUWXULOH VHF LRQI
LQkQG VHDPD GH HFXD LD GLIHUHQ LDO D VXSUDIH HL PHGLD

iz 5~ iz Wz q ksz
4

L.13a
W w2 ~Wz W4 D ( )

6XSUDID D PHGLDQ D UDGLHUat@e&Xde Mtir&edI RUPD XQHL UH HO'

IQ FD]XO UDGLHUXOXL FX ED]D GUHSWXQJKLXODUH HFXD LL¢
FDUH DSUR[LPHD] VvQ ILHFDUH QRG VXSUDID D PHGLDQ GHIRI
VWDELOHVF DYKQG GROXIGBHHBRHXODVQRJH HDXD GH GLVFUHW

&RHILFLHQ LL GHSODV ULORU ILHF UXL QRG vQ IXQF LH GH S
LQGLFL GXS SXQFWHOH FDUGLQDOH FRQIRUP ILIJXULL / D VXC

(5) Relatia (L.13pscrisa in diferente finite, exprimata pentru fiecare nod de calcul caracteristic
(cazurile b, c, d, e, f si g) devine:

Cazul b:
20z, 8(zn Ze Zs Zy) 2AZne Zse Zsv Znv) Znn Zee Zss Zwy
qd* Qd? (L.13b)
D

Cazul c:
19z, 8(z¢ zs zy) (6 2Qzy 2(zse Zsy) (2 NzZpy  Zne)

qd* Qd? (L.13c)
Zee Zss Zyy D
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| +1

Tnn +1
nv n ne +2 8 )
| W \' a e | ee | +1 8 +20 8
T a | | - |
sV s se +2 8 )
—Tss 141
a b.
! a
|+1 -8 +19 -8 [ +1
| a ! 2- -6+2 2-
+2 -8 +2
|+1
d.
1+
C.
2(1-) 342 + 2
! a
I + 8 +18 -6+2 2- -6+2 2-
a
+2 -8 2- 1
f.
1+
e.
32 2
a
2(1-2) |-3+2+2
051-3
g.
Figura L.5
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Cazul d:
8 4Q033)z;, (4 2Q28)(ze 2zy) (6 2Qzs (2 QUzse Zsy)

ad*  Od? (L.13d)
Zgg D
Cazul e:
18z, (6 2Qzp Ze) 8(zs zy) 20 Qzpe (2 WZse Zny) 22y
d* 0d? (L.13e)
Zes Zuy %
Cazul f:
(75 4Q 25QF)z, (3 2Q @)z, (6 2Qzs (4 2Q 2Q)z,
4 2 (L.13f)
2 Xzse Zsy) Zss 051 B)zyy w
Cazul g:
qd* Qd?
B 2Q @) za zs z,) 20 B)zg, 051 Bzss zw) 5 (L.139)

iQ UHOD LLOH / E -/ J SULQ T VH vQ HOHJH UHDARX@HD Wt
FRQFHQWUDW vQ SXQFWXO D

(6) ExprimanduVH HFXD LLOH GLIHUHQ LDOH SHQWUX WRDWH QRGXU
care, prinrezolvareFRQGXFH OD RE LQHUHD WDV ULORU vQ ILHFDUH QR

‘XS FH VH DIO WDV ULOH VH SRDWH FDOFXOD PRPHQWXO v
UHOD LLOH GLQ ZHRULD (ODVWLFLW LL

My My @y (L.14)
unde: Mk PRPHQWXO VQFRIYRXWRWSH BHKk@LUHF LD |
My PRPHQWXO VQFRYRLHWRU SH GLUHF LD [ | U LQIOXHQ I

My PRPHQWXO VQFRYRLHWRU SH GLUHF LD \ 1 U LQIOXHQ I

&RQVLGHUKkQG R 1k sdpbhtS&Sexp@Brialidmentud indovoietor pentru un punct
interior:

Me v d%[(ze zy 2z5) Qzp zg 2zy)] (L.15)

BUHFL]LD XwWLOL] ULL PHWRGHL GLIHUHQ HORU ILQLWH GHSL
L4220HWRGD UH HOHL ILQLWH
(1) Radierul este discretizaitr- XQ QXP U GH JULQ]JL FX UH]JLVWHAQ OD vVQFRY

SHILVWHQ D OD WRUVLXQH HVWH GHILQLW SULQ PRGXOXO C
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£ E = E E = 2
b B B B B B A ]
b E A 2 £ £ A
. =
i E E 2 2 2 E
LA A A A L
£ £ A A A A A
£ 2 2 2 % % 2 =

Figura L.6

iQ WHUPLQRORJLD HOHPHQWHORU ILQLWH PHW&®&&eUH HOH
FRPSDWLELOLWDWHD VQWUH GHIRUPD LLOH HOHPHQWHORU HV

L.4.2.3Metoda elementelor finite

(1) Radierul este modelat prink Q VHW GH HOHPHQWH LQWHUFRQHFWDWH OI
PRGHOHD] SULQeUHVRDUWH L]RODW

'LVFUHWL]DUHD SRDWH V FXSULQG UDGLHUXO WHUHVWXO \
QXP U GH JUDGH GH OLEHUWDWH vQ IXQF LH GH WLSXO DQDOL]

)LIXUD / SUHILQW XQ H[HPSOX GH DQDO Liinel@nerdd H UDGLF
WLS SODF LDU-$SQPREWKXXO SQN@WU iIQ DFHVW FD] JUDGHOH GH
GLUHF LH YHUWLFDO WDVDUHD G4L GRX URWD LL GXS D[HOF

Vil Vil Vil Vil Vil /]

= = = =
Vi

=
i
Z=

,,f f f Z f 2 =
=7 5 7 <7
Figura L.7

L.5 Metoda bazata pe modelul Boussinesq
(1) Schema geerala de calcul este prezentata in figura L.8.
6H SRUQHUWH GH OD HFXD LD GLIHUHQ LDO D VXSUDIH HL P

SHIROYDUHD HFXD LHL / D VH ED]J]HD] SH PHWRGD HOHPHC(
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 J

2,
/ WHHW l

Figura L.8
/' OHWRG ED]DWIhibridd PRGHO

(1) Metoda se foloseste pentru calculul radierelor rigide (fig. L.9).

Figura L.9

6XE DF LXQHD XQHL vQF UF UL YHUWuEDHsHeal(deflagde€aG H[FF
verticala), z, este:

Z=2 y[ X (L.16)
BUHVLXQLOH GH FRQWDFW GLQWUH ED]D UDGLHUXOXL VL Wt

6H VPSDUWH ED]D UDGLHUXORXImieiA QS\HXEDDHHDH GR QEHWIX C
SUHVLXQHD GpemWiHI=BEXLW S
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Nota- $SUR[LPDUHD GLDJUDPHL GH SUHVLXQL SH WHUHQ HVWHKL X OWU.M PDL
SULQ FDUH VH GLVFUHWL]HD] ED]D UDGLHUXOXL HVWH PDL PDUH

(3.2) Tasareaiz[ \ VH FDOEXOHD]D XWLOL]kQG H[SUHVLD JHQHUDO
z(x,y) 3p(K)"OK x, [ y)dH/[ (L.17)

3XQkQG FRQGL LDi FDDWR B \WH DOBIVFXL)OGIS@muelD VH DOF V
HFXD LL

z, 1 pA/D, ... PA/D .. PA;D ... pA, D,
z 1 pAD .. pA/QD ... pA/D .. P;A, D (L18)
z; 1 pAD . PAD .. PAD .. PA,D, '
z, 1 pA D, .. PAD, ... PAD, .. PA,D,
unde:
1 Q. 1 g
TR oo gy
j j (L.19)
' £ B
unde:

X, Vi, X,y VXQW FRRUGRQDWHOH SXQFWHORU L UL M
LiuL WHSUH]LQW ODWXULOH OXQJ UHVSHBWLY $FXUW DOH GlL
& HVWH FRHILFLBQWXLI GHDERUPXO / VB.IXQF LH GH UDSRUWXC

Tabelul L.1
Li/Bi 1 2 3 4 5
Z 3,525 2,406 1,867 1,542 1,322

(3.4) Valorile presiunilorp;, rezultate din rezolvarea sistemului (L.19), sunt mai mari pe
FRQWXUXO UDGLHUXOXL uL PDL UHGXVH VSUH PLMORFXO VXSU

6 R O X'} IsiBtemului (L.18) repH]LQW ULJLGLWDWLOH URVRDUWHORU Gt

Pi
k. = .
si 2 1 Pi (L.20)
(5) Cu valorile {ki- VH VFULX LOQkQG VHDPD GH UHOD LD [/ FRQGL
radierului:

Cn:Bi/@‘i Cn:g/giAi N Zoé%ﬁi ycn:g/&)o‘ixi xcn:g/&)o‘iyi
Chox CleAx Ne z,CMAx ,CUAX CoAyx L21)
Cn:Bi/@‘iyi ég/giAiyi N & Zocn:g/&}o‘iyi ycn:g/sQAiXiyi xcn:g/sQAiyiz
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(6) Din rezolvarea sistemulu / UH]XO\zfg, ‘iﬁDﬁﬂﬂ%BDOH LOQWURGXVH vQ UHO

permit calculul presiunile,ipin orice punct, i, cunoscand valoateg pi1 uaL wWDVDUHd ORFDO
relatia (L20).

SUHVLXQHD OLPLW OD FDUH vQ S PkQW VH SURGXFH FHGDU
SXQFWXOXL GH DSOLFDUH D vVQF UF ULL 1

IQF UFDUH FHQWULF

IQF UFDUHD WRWDO FULWLF 1

Ner= pcrA (L22)
unde:

Ppe SUHVLXQHD FULWLF GHILQLW vQ $QH[D)

$ DULD WRWDO D ED]HL UDGLHUXOXL

IQF UFDUH HIFHQWULF
6H DGPLWH F SUHYVLXRHDOO LVPQ WR GH IFKHMVEIBDWIHRO ¥ D IEM]]HL U
liniarintrepr SH FRQWXUXOyUBSGHMUX@XD BER$EHVSXQ] WRDUH FHQWU?>
radierului.

PresiuneapVH FDOFXOHD]
Py = 30— 2per (L.23)

unde:
pp presiunea®@ DVWLF GHILQLW vQ $QH[D +

SHQWUX D LQH VHDPD GH IDSWXO F SUHVLXQLOH WHHSDUWL
FHGDUH ORFDO D WHUHQXOXL UH]JROYDUHD VLVWHPXOXL GH |

(2.1) Utilizand valorilezd, af) RE LQXWH vQ SULPD HWDS GH UHJROYDUF
stabilesc tasarile, 21L S U H \, irKpQric@léli, $1+n.

Valorile presiunilor,p VH SRW VLWXD vQ XQXO GLQ XUP WRDUHOH FD]XL

O<p” & (L.24a)
Pi> Pe,i (L.24Db)
pi<0O (L.24c)
unde:

pi SUHVLXQHD FRUHVSXQ] WRDUH DULHL $

Pec.i= O-QQm,i

pimi SUHVLXQHD OLPLW FRUGN®XQPWRDW H SULIHLGWHWSRODUH
UL SVQ IXQFSIRHLGLD FHQWU SOXRQIEWNDHEH DSOLFDUH DO IRU F

(2.2) Se fac urmatoarele corectii:

D 3HQWUX WRDW Ear&/sCs UQGH SIOHQ$EW FRQGL LD / E
- seintroduceEpi vQ WR L WHUPHQLL VLVWHPXOXL GH HFXD LL /
-secaF XOHD] YsD\@RIXLQDAHLM GH S
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E 3HQWUX WRDWBD ¥RSUDHMWIKN@PGHSOLQLW FRQGL LD / F
FRUHVSXQ] WRUL GLQ VLVWHPXO /

F 6H FRUHFWHD] vQF UFDUHD 1 OD YDORDPIHD 19 vQ FHOH WU
N'=N -§
unde:

S| : pc,i hAi

&X DFHVWH FRUHF LL VH UH]JROY GLQ QRX Vzl%,\/‘ﬂ}/HPXO GH

a ij corespunzatoare etapei-@2le calcul.

(2.4)Sere DX SURFHGXULOH SUHJHQWDWH OD SFW aL
,active’ Al VH VQGHSOLQHUWH FRQGL LD / D

&XQRVFKQG GLVWULEX LD ILQD O- tdderS & i3of talcQid @)oRWileO D FR QW I
VHF LRQDOWH) YHF LXQLOH FDUDFWHULVWLFH DOH UDGLHUXOXL

'DF VQF UFDUHD 1 HVWH PDUH uL VDX FX H[FHQWULFLW L
VQGHSOLQLW SH XQ QXP WadfXihcBtt HQW GH VXSUDIH H $

D QX VH SRDWH RE LQHIoBaRQGL LD GH HFKLOLEUX J

E VXSUDID D DFWLY VH UHGXFH VXE

IQ DPEHOH VLWXD LL VH SURGXFH SLHUGHUHD JHQHUIM® GH V\
SULQ UHIXODUH ODWHUDO IHQRPHQ VQVR LW GH WDV UL aL U
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ANEXA M

5HIHULQ H WHKQLFH uL OHJLVODWLYH
1RW

tehnice si legislative.

SHIHULQ HOH GDWDWH DX IRVW OXDWH vQ FRQVLGHUDUH OD
/ID GDWD XwLOL] ULL UHJOHPHQW ULL WHKQLFH VH YD FRQVX

1. Lista standardelor

[c:lr; Standard Denumire
1.| SR EN 1990:2004 (XURFRG %D]JHOH SURLHFW ULL VWUXFWXL
2.| SR EN 1990:2004/NA:2006 (XURFRG %D]JHOH SURLHFWLRIQDOW UXFW XL
3.| SR EN 199-1-1:200¢ Eurococ 1: Ac iuni asupra structurilor. Parte-1: Ac iuni
generale. Greuti specifice, greuti proprii, inc rc ri utile
pentru cldiri
4.| SR EN 19911-1:2004/NA:2006 | Eurocod 1: Aduni asupra structurilor. Parteall Aciuni
generale. Greuti specifice, geut i proprii, inc rc ri utile
pentru cldiri. Anexa naonl
5.| SR EN 199-1-1:200: Eurocod 2 Proiectarea structurilor de beton. Part-1: Reguli
JHQHUDOH uULclUdifiJXOL SHQWUX
6. | SR EN 19921-1:2004/ NB:2008 | Eurocod 2:Proiectarea structuriloredbeton. Partea-1: Reguli
JHQHUDOH uLcludiiJAhexa naiehQ W U X
7.| SR EN 199-1-1:200¢ Eurocod 2 Proiectarea structurilor de el. Partea -1: Reguli
JHQHUDOH uLclUdifiJXOL SHQWUX
8. | SR EN 19931-1:2006/NA:2008 | Eurocod 3Proiectareatsucturilor de oel. Partea 11: Reguli
JHQHUDOH 0L cluditiJ X3 HBEMH QW UXRQDO
9.| SR EN 199-1:2004 Eurocod 7: 3SURLHFWDUHD JHRWHKQLF
10.| SR EN 19971:2004/NB:2008 Eurocod 7: 3URLHFWDUHD JHRW HigeDdrdle. 3DUWHD
$QH[D QD LRQDO
11.| SR EN 19972:2007 (XURFRG SBURLHFWDUHD JHRWHKQLF 3DU)
incercarea terenului
12. | SR EN 199-2:2(07/NB :200¢ (XURFRG BURLHF\3DUWHD ,Q°
Tncercarea terenulubnexaQ D LRQDO
13.| SR EN 19981:2004 Eurocod 8: Proiectarea structurilor pentru rezisids cutremur.
Partea 1: Reguli generale, iaai seismiceil reguli pentru
cl diri
14| SR EN 199-1:2004/NA:200: Eurocod 8: Proiectarea structurilor pentru rez a le cutremur.
Partea 1: Reguli generale, iaai seismiceil reguli pentru
cl diri. $QH[D QD LRQDO
15 | SR EN 199-5:200¢ Eurocod 8: Proiectarea structurilor pentru rez a la cutremur
Partea5)XQGD LL VWUXFWXUL GH VXV [LQHUH ¢
16. | SR EN 1998:2004/NA:2007 Eurocod 8: Proiectarea structurilor pentru rezisids cutremur.
Partea5)XQGD LL VWUXFWXUL GH VXV [LQHUH ¢
$QH[D QD LRQDO
17.| STAS 438/-89 BURGXVH GH R HO SHQWUX DU Fminat la
FDOG 0 UFL uL FRQGL LL WHKQLFH GH FDOL
18.| STAS 438/291 BURGXVH GH R HO SHQWUX DUPDUHD EHWRQ
WUHILODW
19. | STAS 1038t ORUWDUH RELUQXLWH SHQWUX ]
FRQGL LL WHKQLFH
20. | STAS 605-77 Teren de fundare. Adancimi maximeinghe =R Q

teritoriului Republicii Socialiste Romania.
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2. Lista actelor legislative

Nr.
crt.

Act legislativ

Publicat

1.

&RG GH SURLHFWDUH %D]J]HOH SU

CRO: 2012, aprobat prin Qdinul ministrului transporturilor

FROQOVWUXF LLORU 0L WXULVPXOXL QU

3DUWHD , QU
11 septembrie 2012

&RG GH SURLHFWDUH SHQWUX FR
beton arma Indicativ CRz1-1.1:2011

Qivewrs) XF LL FX SH

6SHFLILFD LH WHKQLF SULYLQG
DUP WXUL FHULQ H 0L FULWHITIOQ9

2011, aprobata prin Ordinul ministrului
FRQVWUXF LLORU uL WXULVPXOXL QU

transporturilg

SMIrRaBIXOfiGHI & R@narel
EMes HY IR Pip @8 m
12012

Normativ privind determinarea valorilor caracteristiGede
calcul ale parametrilor geotehnici, indicatNP 122 : 2010
DSUREDW SULQ 2UGLQXO PLQLVWUX
turismdui nr.279/2005

Monitorul Oficial al Romaniei
3DUWHD , QU

Cod de proiectare seismid?artea 1: Prevederi de jotare

S HQW U Xin@icatiGR10aL : 2012

Proiect de

tehnica

reglementa
notificat

2012/683/R0O, 2012/684/F

Cod de proiectare seismic Partea 3: Prevederi pentriylonitorul Oficial al Romaniei

HYDOXDUHD VHLVPLF D FO GLOR
3:2008, DSUREDW SULQ 2UGLQXO PLQL
nr.704/09.09.2009

OFDW WH P v.Ww@H W H
01 octombrie 2009 LQ

1RUPDWLY SULYLQG GRFXPHQW
FRQVWUXF INPOTAQLFDWLY

PraiécO Hde J HGaméhta
tehnica notificat

1IRUPDWLY SHQWUX
lucr ULORU GLQ EHWRQ
Partea 1: Producerea betonului, indicativ. NE-0122007,

aprobat prin 2UGLQXO PLQLVWUULXOKKF G HlYRFROW U

SXEOLFH uL ORFXLQ

SURG X FHUH DMotkitetkV/ R QOficaX L all
EHWRQ D URdnéhiei) LPaidd W Q37

din 16 mai 2008

IRUPDWLY SHQWUX
lucr ULORU GLQ EHWRAQ
Partea 2: Executarea udd LORU GLQ EHWR @

SURG X FH U H DMotitert? R QOGiGleX L all
EHWRQ DUBRWK@LHE H 3RWOQW

853 (his FANW2D Ydetémbr

2012/679/R0O, 2012/682/R0O

RMORiBrW Qficial_ alFRerGaviel U X F L L

0L EL

UH L V\

HO XWI
AL QG LFC

0L EL

DR MaPDQVSRUWXULORU F

e

ULQ G EE]

@LFH S

L H[HF
SUHFRP

L H[HF
BD HF RA
e

DSUREDW SULQ 2UGLQXO PLQ2AWOWNUXOXL GH]YROW ULI

UL WXULVPXOXL QU

11.

Hot rarea Guvernului nf66/1997 peimu aprobarea ung
UHJXODPHQWH SULYLQG FDOLWDW,

FRPSOHW UL

rMonitorul Oficial al Romanie

Roteg Q. MR BYAW ANX RO L L

FX

decembrie 1997
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