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1.DESIGN CODE AND
STANDARD FOR HEAT
EXCHANGER
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2- DIFFERENT TYPES OF
HEAT EXCHANGER
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3- SAMPLE DATA SHEETS
OF HEAT EXCHANGER
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NOZZLE | SIZE RATING/TYPE

ary.

NOZZLES
SERVICE

DESIGN DATA SHELL | TUBE |JAC

EARTH QUAKE deE 4

N3 10" 300.W.N.R.F.

INLET

N4 10”

QUTLET

DESIGN PRESSURE KPa g 2040

NS 6"

INLET

DESIGN TEMPERATURE @ g

NB 6"

1
1
1
1

OUTLET

FLUID SPECIFIC GRAVITY Kg/dr?.

HEAT EXCHANGER SURFACE W

SHELL

MATERIALS

SA515-Gr.70

HEAT TREATMENT o

X—RAY TEST

HEADS

S5A515-6r.70

JOINT EFFICIENCY

NOZZLE FLANGES

SA105-6r.|

CORROSION ALLOWANCE

NOZZLE NECKS & PIPES

SA53-Gr.B

GEOMETRIC CAPACITY

STUD BOLTS/EX. NUTS

SA193-Gr.B7/SA194—Gr.2H

INSPECTION INSTITUTE

20178

SA3E

BODY FLANGE

SA105-Cr.l

1.0.1020

BASE PLATE

SA36

DESIGN CODE : ASME VIl DIV.1-2001

SADDLE

SA36

GASKETS

3mm.THK COMPRESSED ASBESTOS

NOZZLE ORIENTATION
TOP VIEW

EARTH QUAKE CODE : UBC 1997

/’M @ LOADS AT SUPPORT BASE

ERECTION OPERATION

HYDR. TEST

M Kg.m

6812

0 Kg

1947

EARTHQUAKE

2

1

(o] E5,2.22)

FIRST ISSUED AP.

R=V. DAt

ESCRIPTION DRAWN|BES G\ €K'

AP2'D

PROJECT NAME:

SPISMIC DRSICN & RETRORIT PROCEDURE
FOR
AR 1, NG (oY

.0.C.
OIL REFINERY

ANY

N AZM
OYAND

CLIENT: CONTRACTOR:

H

DOC. TITLE:

DATA SHEET FOR

2E—1

LOCATION:

NORTH REFINERY

SCALE: N.T.S.

JUNIT NAME :

DISTILLATION

UNIT

DRAWING NO.

SHEET NO.

EQ-N-M-D—-2E15 01-00 I OF

REV.
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DESIGN &ENG.CO(r.2.3)

DESIGN DATA SHELL TUBE JACKET
NOZZLE  SIZE | RATING/TYPE A SERVICE EARTH QUAKE - -

N5 14" | 600.W.N..R.F. INLET

N6 14" | 600,W.N.R.F. QUTLET
N/ 10" | 600,W.N\.RF. N E” JESIGN "EMPESATLK=
N8 10" | 600,WN.R.F. QUTLET

DESIGN PRESSURE -

FLUID SPECIFIC GRAVITY

HEAT EXCHANGER SURFACE

HEAT TREATMENT

MATERIALS
X—RAY TEST

JOINT EFFICIENCY

SHELL SAS15-Gr.70

HEADS SA515-6r.70

1.0.9960

NOZZLE FLANGES SA182-Gr.F12 CORROSION ALLOWANCE

NOZZLE NECKS & PIPES SA387-Cr.B GEOMETRIC CAPACITY

STUD BOLTS/EX. NUTS SA193-Gr.B7/SA194—Gr.2H INSPECTION INSTITUTE

JCLUs SASE

BODY FLANGE SA105-Grl
BASE PLATE SA3B DESIGN GODE : ASME VIl DIV.1-2001

2E-251H SADDLE SA36 EARTH QUAKE CODE : UBC 1997

GASKETS 3mm.THK COMPRESSED ASBESTOS WEIGHTS

1.0,8960

PAD SAB15-Gr.70 BUNDLE .....2792
WATER FILLED

/»M LOADS AT SUPPORT BASE
-0

= ERECTION OPERATION HYDR. TEST
ELLIPS. HEAD(2:1)
THK.=21 M Kg.m = 1237 =
Q  Kg - 1546 =

ELLIPS. HEAD(2:1)
THK.=17

EARTHQUAKE

1

0 83.7.12 FIRST ISSUED

REV. DATE JESCR F ( DRAWN J=S GNICE<D APP™2

PROTECT NAME: CONTRACTOR:
SRISMIC DESIGN & RETROFTT PROCEDURE
FOR FAP
{ OIL, REFINING COMPANY AN OIL B
DOC. TITLE: ' TOCATION:
DATA SHEET FOR SEISMIC ANALYSIS OF

2E—251D

SCALE: N.T.S. [ONIT NAME - CATALYST UNT
NOZZLE ORIENTATION DRAWING NO. |SHEET NQ. REV.

NORTH REFINERY

TOP VIEW EQ-N-M-D-2E251D-01~
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DESIGN &ENG.CO(r.2.3)

NOZZLE SIZE RATING/TYPE

SERVICE

DESIGN DATA SHELL | TUBE JACKET

EARTH QUAKE

4 4 -

N1B 12" 300,W.N,R.F.

INLET

N2B 18"

QUTLET

DESIGN PRESSURE

2827
FV.

N3B 8"

INLET

DESIGN TEMPERATURE

177

N4B 8"

OQUTLET

FLUID SPECIFIC GRAVITY

HEAT EXCHANGER SURFACE

SHELL

MATERIALS
SA515-Gr60

HEAT TREATMENT

X—RAY TEST

HEADS

SA515-Gré0

JOINT EFFICIENCY

NOZZLE FLANGES

SA1B1-Gr.l

CORROSION ALLOWANCE

NOZZLE NECKS & PIPES

SA515-GrB0

GEOMETRIC CAPACITY

STUD BOLTS/EX. NUTS

SA193-Gr.B7/SA194-Gr.2H

INSPECTION INSTITUTE

BOLTS

SA36

BODY FLANGE

SA1B1-Gr.l

BASE PLATE

SA36

DESIGN CODE : ASME Vil DIV.1-2001

SADDLE

SA36

EARTH QUAKE CODE :UBC 1997

GASKETS

3mm.THK COMPRESSED ASBESTOS

=
ELLIPS. HEAD(2:1)
THK.=20

NOZZLE
TOP

ORIENTATION
VIE\

PAD

SA36

BUNDLE ...

WATER FILLED

WEIGHTS

LOADS AT SUPPORT BASE

iy

ERECTION

OPERATION HYDR. TEST

M Kg.m

7941 -

0 Kg

2008 =

EARTHOUAKE

0 83.10.15

FIRST ISSUED

AP.

M.B. P.M. H.A.

REV. DAE

CR 2|

O N

DRAWN SES G\ CHL S| A2

PROJECT NAME:

SHISHIC DESIGH

F
TRARAN 0 R

RETROFIT PROCEDURE
OR

EFINING CONPANY

TEHRAN OIL

CLIENT:

N.I.0.C.

COMPAL

REFINERY
NY

CONTRACTOR:

Pﬁt 1"; \]

DOC. TITLE:

JATA SHE=ZT FCR SEISMIC

2E—253B

ANALYSIS

TOCATION:
NORTH REFINERY

SCALE: N.T.

S. JUNIT NAME : CATALYST UNIT

DRAWING NO.
EQ—N-—

M—-D—-2E2

SHEET NO.
I OF

REV.
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DESIGN DATA TUBE JACKET

NOZZLE ~ SIZE | RATING/TYPE QTY. SERVICE EARTH QUAKE 4 -

N 10" | FCRGE, NIET
o IGN_PRESSUR
N2 10" | FORGE, OUTLET HERIdy SRESELRE

N3 10" | FORGE. INLET DESIGN TEMPERATURE
N4 10" | FORGE. OUTLET

1
1
1
1

FLUID SPECIFIC GRAVITY

HEAT EXCHANGER SURFACE

HEAT TREATMENT

MATHRIALS

p— SED X=RAY TEST

JONT EFFICIENCY

HEADS SA387-Gr.D
NOZZLE FLANGES SA1B2-Gr.F22

NOZZLE NECKS & PIPES SA182-Gr.F22
STUD BOLTS/EX. NUTS SA193-Gr.B7/SA194—Gr.2H INSPECTION INSTITUTE

CORROSION ALLOWANCE
GEOMETRIC CAPACITY

BOLTS SA36.

BASE PLATE SA283-Gr.C

SADDLE SA283-Gr.C DESIGN CODE : ASME WVIIl DIV.1-2001

GASKETS 2mmTHK COMPRESSED ASBESTOS  EARTH QUAKE CODE : UBC 1997
WEIGHTS

BUNDLE ... 4410
WATER FILLED ..

/’M O LOADS AT SUPPORT BASE

ERECTION GPERATION HOR. TEST

Kg- = 12804 =
LLPS. HIZAN(z:1) g g(m - zggg =
THK.=41.3 g

EARTHOUAKE

2

1

0 84.2.5 FIRST ISSUED A.P. M.B. P.M. H.A.

REV. CRIPTION DRAWN|DESIGN| CHK'D | APP’D
PROJECT NAME: CLIENT: CONTRACTOR:

SEISHIC DESIGN & RRTROFIT PROCKDURE
N () F‘:»‘E,w M ;NZ;]'O'C' v
TFHRAN OIL REFINING COMPANY | resmary otk Gerivery | EATY

DOC. TITLE: LOCATION:
DATA f»HEET ZF'?‘F‘ t‘EIFIIII‘:: ANALYSIS OF NORTH REFINERY
2T—4043

NOZZLE ORIENTATION SCALE: N.T.S. JUNIT NAME : ISOMAX_UNIT

TOP VIEW DRAWING NO. ISHEET N()" REV.

EQ—-N-M-D-2E404B-01-00 1 OF




TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

SIZE  RATING/TYPF  QTY.

SERVICE

DESIGN DATA TUBE JACKET

EAR™ GLAKE 4 -

10" FORGE.

INLET

10" FORGE.

OQUTLET

DESIGN PRESSURE 20498

10" FORGE.

INLET

DESIGN TEMPERATURE

1
1
1
1

10" FORGE.

OQUTLET

FLUID SPECIFIC GRAVITY

HEAT EXCHANGER SURFACE

MATHRIALS

SHELL

SA387-Gr.D

HEAT TREATMENT

X—RAY TEST

HEADS

SA3B7-Gr.D

JOINT EFFICIENCY

NOZZLE FLANGES

SA182—Gr.F22

CORROSION ALLOWANCE

NOZZLE NECKS & PIPES

SA182-Gr.F22

GEOMETRIC CAPACITY

STUD BOLTS/EX. NUTS

SA193-Gr.B7/SA194—Cr.2H

INSPECTION INSTITUTE

BOLTS

SA36

BASE PLATE

SA283-Gr.C

NOZZLE ORIENTATION
TOP VIEW

SADDLE

SA283-Gr.C

DESIGN CODE : ASME Vil DIV.1-2001

GASKETS

2mm.THK COMPRESSED ASBESTOS

EARTH QUAKE CODE :UBC 1997
WEIGHTS

BUNDLE

WATER FILLED ..

/’M LOADS AT SUPPORT BASE
-a

ERECTION OPERATION HYOR. TEST

M Kgm - 2484 -

Q Kg - 2897 -

EARTHOUAKE

FIRST ISSUED

A.P. M.B. P.M. H.A.

REV.  DAT=Z 13

E S E < 2

O N DRAWN DES G\ C-K'D AP='D

PROJECT NAME:

SHISWIC DESIGN & RETROFIT PROCEDURE

FOR

TEHRAN 011 REFININ

RAN OIL REFINERY

CLIENT: CONTRACTOR:

=NP)
N.1.O.C. FAFF

ANY

DOC. TITLE:

DATA SHEET FOR SEISMIC

2E—404A

ANALYSIS OF  NOR™H REFINERY

SCALE: N.T.S.

JUNIT NAME :  |SOMAX_UNIT

DRAWING NO.

EQ-N-M-D-2E404A-01-00

ISHEET NO. REV.
| OF
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DESIGN &ENG.CO(r.2.3)

DESIGN DATA SHELL | TUBE JACKET

NOZZLE SIZE RATING/TYPE 2 SERVICE EARTH QUAKE 00 4 =

N1A [ 300WN..R.F. INLET kpo g 3309
N2A " 300,WN.RF. OUTLET DESIGN PRESSURE FV

8
N3A 8" 600,WN,R. INLET DESIGN TEMPERATURE © 354
N4A 8" 600,WN.RF. OUTLET

FLUID SPECIFIC GRAVITY Kg/dr?

HEAT EXCHANGER SURFACE

HEAT TREATMENT

MATERIALS

X—RAY TEST
SHELL SA515-Gr.60 £

JOINT EFFICIENCY

HEADS SA515-Gr.60
SA182-Gr.F1 CORROSION ALLOWANCE
GEOMETRIC CAPACITY

NOZZLE FLANGES

NOZZLE NECKS & PIPES SA53-GrA
STUD BOLTS/EX. NUTS SA193-Gr.B7/SA194-Gr.2H INSPECTION INSTITUTE

BOLTS SA36
BASE PLATE SA36
SADDLE SA36 DESIGN CODE : ASME VIl DIV.1-2001

300 GASKETS 2mm.THK COMPRESSED ASBESTOS  EARTH QUAKE CODE :UBC 1997

s. redo(z:1) 0 | PAD 5A515-Gr.60 WEIGHTS
BUNDLE

WATER FILLED Kg

KM LOADS AT SUPPORT BASE
-Q

ERECTION OPERATION HYDR, TEST
M Kg.m = 614 =
Q0 Kg - B854 =

-ATHGUAKE

[¢] 83.10.15 FIRST ISSUED A.P. M.B. P.M. H.A.

REV.| DATE DESCRIPTION DRAWNDESIGN CHK’D | APP’D
PROJECT NAME: CLIENT: CONTRACTOR:

SESHIC DBSIGN & ;'?’f‘['l‘ AT

N.1.0.C.
IL PEFIT\ ERY

DOC. TITLE: LOCATION:
DATA SHEET FOR SEIS S O
2E—2

SCALE: N.T.S. JUNIT NAME :  CATALYST UNIT

NOURTH REFINERY

NOZZLE ORIENTATION

TOP VIEV DRAWING NO. SHEET NO. REV.

Q-N-M-D-2 C“I—\—C-I—C-C-l 1 OF
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ELLIPS, HEAD(2:1)

THK.=19

b\
NOZZLE | SIZE | RATING/TYPE ~ QTY.

NOZZLES
SERVICE

DESIGN DATA SHELL TUBH (JACKET

EARTH QUAKE 4 4 -

INLET

N1B 8" | 300,W.N..RF.
N28 =

OUTLET

3309
DESIGN PRESSURE sV

INLET

DESIGN TEMPERATURE ) 354 -

8
N3B 8"
N4B i

OUTLET

FLUID SPECIFIC GRAVITY

HEAT EXCHANGER SURFACE

M
SHELL

ATERIA
SA515-Gr.60

HEAT TREATMENT

X=RAY TEST

HEADS

SA515-Gr.60

JOINT EFFICIENCY

NOZZLE FLANGES

SA182-Gr.F1

CORROSION ALLOWANCE

NOZZLE NECKS & PIPES

SA1335-Gr.P1

GEOMETRIC CAPACITY

STUD BOLTS/EX. NUTS

SA195-Gr.B7/SA194-Gr.2H

INSPECTION INSTITUTE

E

SA3E

N43
LE ORIENTATION
TOP VIEW

BASE PLATE

SA36

SADDLE

SA36

DESIGN CODE : ASME ViIl DIV.1-2001

GASKETS

2mm.THK COMPRESSED ASBESTOS

EARTH QUAKE CODE :UBC 1997

PAD

SA515-Gr.60

WEIGHTS

BUNDLE

WATER FILLED

KM LOADS AT SUPPORT BASE

ERECTION OPERATION HYDR. TEST

M Kg.m = 2922 =

Q Kg S 858 =

EARTHOUAKE

1

0 [B83.10.15

FIRST ISSUED

AP, M.B. PM. H.A.

REV.| DATE

DESCRI

PTION DRAWN|DESIGN| CHK'D | APP'D

SIS TSN & TR
FOR

THHRAN 011 REFININ

ORT PROCEDURR

Gl N CONT2ACTOZ:

FAP

OIL REFINERY ZM/
)MPANY Al

N.1.0.C.

DOC. TITLE:
DATA SH

EET FOR SEISMIC

2E—201E

ANALYSIS OF  IyoURTH REFINERY

SCALE: N.T.S.

JuntT

NAME . CATALYST UNIT

DRAWING NO.

EQ-N-M-D-2E201B-01-00

SHEET NO. REV.
1 OF 1




TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

NOZZLE | SIZE RATING/TYPE

SERVICE

DESIGN DATA s TUBE JACKET

EARTH QUAKE

4 _

INLET

NiC 8" 300,W.N..R.F.
N2C R.F.

OUTLET

DESIGN PRESSURE

INLET

LES GN TEVPERATLRE

FE
N3C 8" LFL
N4C 8" 600,W.N.,R.F.

OUTLET

FLUID SPECIFIC GRAVITY

HEAT EXCHANGER SURFACE -

SHELL

MATHRIALS
SA515-Gr.60

HEAT TREATMENT

X—RAY TEST

HEADS

SA515-Gr.60

JOINT EFFICIENCY

NOZZLE FLANGES

SA182-Gr.F1

CORROSION ALLOWANCE

NOZZLE NECKS & PIPES

SA1335-Gr.P1

GEOMETRIC CAPACITY

STUD BOLTS/EX. NUTS

SA193-Gr.B7/SA194-Gr.2H

INSPECTION INSTITUTE

SASE

ELLIPS. HEAD(2:1)
THK.=19

NOZZLE

TOP

(

RIENTATION
VIEV

BASE PLATE

SA38

SADDLE

SA36

DESIGN CODE : ASME Vill

DIV.-1-2001

GASKETS

2mm.THK COMPRESSED ASBESTOS

EARTH QUAKE CODE :UBC 1997

PAD

SA515-Gr.60

SHELL BODY FLANGE

SA181-Gr.|

BUNDLE ...24%0

CHANNLE BODY FLANGE

SA182-Gr.F1

WATER FILLED .

WEIGHTS

LOADS AT SUPPORT BASE

-

ERECTION

OPERATION HYDR, TEST

M Kgm =

7416 -

G <g -

877 -

EARTHQUAKE

1

o]

FIRST ISSUED

A.P.

M.B. P.M. H.A.

REV. | DATE

DESCRIPTION

DRAWN|DESIGN CHK’D | APP’D

SHSHIC DESIN
F
TRARAN 01, R

b RETROFIT PROCEDURE

OR
BFINING COMPANY

CLIENT:

N.1.0.C.
_OIL REFINERY
MPANY

CONTRACTOR:

DOC. TITLE:

DATA SHEET FOR SEISMIC

22-2011

ANALY

LOCATION:
NOURTH REFINERY

SCALE: N.T.S.

JUNIT NAME :  CATALYST UNIT

DRAWING NO.
EQ-N-

M—D-2E201C—01-00

SHEET NO.
| OF

REV.
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DESIGN &ENG.CO(r.2.3)

NOZZLES DESIGN DATA SHELL TUBE JACKET
NOZZLE | SIZE | RATING/TYPE  QTY. SERVICE FARTH QUAKE 4 4

N1 8" [ 300WN.RF. 1 INLET

N2 £ [ 300MARF 1 =

N3 20" | 300W.N..RF. 1 INLET DESIGN TEMPERATURE
1
1

DESIGN PRESSURE 2000 2600

N4A 18" | 300WN.R.F. OUTLET
N4B | 16" [ 300MWN.R.F. OUTLET

FLUID SPECIFIC GRAVITY

HEAT EXCHANGER SURFACE
HEAT TREATMENT
X—RAY TEST FULL  FULL

MATHRIALS
SHELL SA3B7-Gr.C

JONT EFFICIENCY

HEADS SA387-Gr.C

NOZZLE FLANGES SA182-Gr.Fil CORROSION ALLOWANCE

NOZZLE NECKS & PIPES SA182-Gr.F1l GEOMETRIC CAPACITY

STUD BOLTS/EX, NUTS SA193-Gr.B7/5A194—Gr.2H INSPECTION INSTITUTE

RCITS SA3R

BODY FLANGE SA182-Gr.F1l
ERSE FLWE 5A283-Gr.C DESIGN CODE : ASME Vill DIV.1-2001
SADDLE SAZR3-Gr.C

[ a 2mm.THK COMPRESSED ASBESTOS

BUNDLE .30 Kg
WATER FILLED ....2200

/’M LOADS AT SUPPORT BASE
=-Q

ERECTION OPERATION HYDR, TEST
M Kg.m - 284 -
Q  Kg = 437 =

EARTHQUAKE

2

1

0 84.2.8 FIRST ISSUED A.P. M.B. P.M. H.A.

REV. | DATE DESCRIPTION DRAWN|DESIGN CHK'D | APP’D
PROJECT NAME: CLIENT: CONTRACTOR:

SHISHIC DESIGN & RETROFIT' PROCEDURE
FOR MOK FAP
TEARAN 1L REFNIG CONPANY _rmsmsy . e f sy i

DOC. TITLE: LOCATION:
DATA SHEET FOR MIC ANALYSIS
2E—818
SCALE: N.T.S. JUNIT NAME : HYDROGEN UNIT
DRAWING NO. SHEET NO. REV.
EQ-S—-M-D-2E818-01-00 | 1 OF

NORTH REFINERY
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4- DESIGN FLOWCHART
OF HEAT EXCHANGER
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DESIGN &ENG.CO(r.2.3)

O—DI Desige of Heat Exchanger

T AcHE-Soction 0l ]

!

Input Deriqn Daka I

¥ \\/ ¥
arkh Ruakotinternal Frocrurctileig arkh Ruaket+Extornal Frocrurc+Weig

LG-zz 3 LEC-97 LG-zz 3 LEC-97

Crlinderizal Shel Crlinderizal Shell

G-12 & UG-27 & App.d UG-2%, 29 % App 5 R UG-Z0

Suitakle Thizkner.

!

Calzulatin)

P
L

Dieriqriaf Head Dieriqriaf Head

¥

Cioni<al.
G-221) UiE-22(q
Aped Appd

Zuitable Head

Calculation

Zheot

Calzulatio ||

nShect




TARAVOSH JAM 'W'GD)_'

TE-31 fe UG- e Appendis-]
DESIGN &ENG.CO(P.2.8) it

Type of

Mozzle?

Carrection Factar Folled Flate

* ¥

| Suitable Type of Mozzle

. ‘fes Mo
Calculation I¥
Shest ?

¥
| Reinfarcement of Mozzle |
UG-41 & UG-37 & L -15 & AppL

HMozzlelrin
Shellar
Heand?®

Shell

!

| Suitable Feinforcement

‘eg 0]
Calculation I¥
Shest ?

5
I Fpp.2 T ATl B 6.6

3
. es Mo
Calculation I¥
Sheet b
r

I Suitable Flanae I

Baze Hing & Saddle Dezsign

UEC-1337
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DESIGN &ENG.CO(r.2.3)

B

!

! !

Check. of Rib

i
Check of Gusset Chech of Bage Plal Chech, of Anchior Bof

'

' '

'

Zick Method Analysis

Caleulation
Shieat

Cuynamie
Bnalyziz

Retrafitting Repart

l

Retrafitting Orauing

|

Finished
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DESIGN &ENG.CO(r.2.3)

TYPICAL FAILURE IN HEAT
EXCHANGERS:

1- BASE PLATE FAILURE IN HORIZONTAL HEAT EXCHANGERS.
2- RIB PLATE FAILURE IN HORIZONTAL HEAT EXCHANGERS.

3- SHELL PLATE FAILURE DUE TO REACTION OF SADDLE SUPPORT IN
HORIZONTAL HEAT EXCHANGERS, BASED ON ZICK METHOD ANALYSES.

4- ANCHOR BOLTS FAILURE IN HORIZONTAL & VERTICAL HEAT
EXCHANGERS.




DLeIoE LEN.COira BASE PLATE FAILURE

s
ELLIPS. HEAD(2:1) FLANGE SUPPOPT@
THK.=14 Lmax.=300mm &
640

SEE EXCHANGER

\w\ A 4
T DAL A

1oL dD
VIEW "B-8" INLET & OUTLET NOZZLE REINFORCING

g

5840

7548

2E-159C

2E—159 B&D

449 2E-159 A&C
20 FOR PLUG WELD EXISTING GUSSET
EXISTING RIR

TOTAL WEIGHT=93.6(Kg)
FLAT BAR100-110, L=FIT AT SITE 16 | 2.35 | 37.6 sT—37 | GUSSET

= PLATE 126x12.5x531 2 14 28 ST-37

PLATE 126x12.5x531 2 14 28 ST-37

A PLUG WELD T BRETE FLLAITE UNIT | TOTAL

DESCRIPTION QTY. MATERIAL |REMARK
DETAIL "A WEIGHT /Kg

BILL OF MATERIAL

PLUG WELD .9. FIRST ISSUED

#20 FOR PLUG WELD

SHISHIC DESIGN & RETROFIT PROCEOURE
7 F‘“' .
20 FOR P:sg WELD R Tk T 4 TEHP l []IL R F”“ “1 [“ |

RETROFITTING OF HEAT
2E—-15

N.T.S DISTILLATION UNIT

YANDEH CO.

NORTH REFINERY

Q-N-M-D-2E159C-02-00




TARAVOSH JAM
prsicx axnc.coran  ANCHOR BOLTS & BASE PLATE FAILURE

No.4—FLAT BAR 100 =
AT 90° FLANGE SUPPORT @
Lmex,=300mm

1.D.6965
SEE EXCHANGER

ELLIPS. HEAD(2:1) EEATIA ne o
or | THK=18 SECTION "E-E"
ELLIPS. HEAD(2:1) SEE DET. "C

=2 - VIEW "B-B" INLET & OUTLET NOZZLE REINFORCING

SLIDING SURFACE BETWEEN PART 7 SHOULD BE GREASED.

TOTAL WEIGHT=128 Kg
HEX.NUT M36 0.005 0.004 SA194-Gr.2H
HEX.BOLT M36 , L=100 c.01 0.08 SA193-Gr.B7

PLATE 110x125x860 8.5 34 ST-37

L100, L=860 9 36 ST-37
FLAT BAR100-110, L=FIT AT SITE 2.35 37.6 ST-37 G;'JLSASTEET

PLATE 18x186.5x207.5 2.5 5 ST-37
PLATE 18x186.5x418 5 5 ST-37

PLATE 18x186.5%207.5 2.5 5 si-37  BASE

BASE
PLATE 18x186.5x418 5 N 5 ST-37 PLATE
UNIT | TOTAL
DESCRIPTION Qry. MATERIAL REMARK

WEIGHT /Kg
BILL OF MATERIAL

NO.4-240x58 I
FOR M36 NEW BASE PLATE

NO.4-#40x58

EXISTING WEB

STV DY & TR PROCDER
FOR

TRHRAN OIL REFINING COMPANY

RETROFITTING OF HEAT EXCHANGER
E-251D
VIEW "D=D" DETAIL "C” N.T.S. ] CATALYST UNIT

L1OO
D

SOUTH REFINERY

EQ-S—-M-D-E251D-02-01 | 1 OF




TARAVOSH AT ANCHOR BOLTS & BASE PLATE FAILURE

DESIGN &ENG.CO(r.2.3)

HEAT EXCHANGER HORIZONTAL C.L.
| 845

420 | 364 |

No.4—FLAT BAR 100 ,;
Ei’ AT 90° @

— -l

(Rl (NN

(Rl I

[ 111
il #SEE DET."A"|
(N (N / “

I T
L

(s
< FLANGE SUPPORT @
Lmax.=300mm

E
=

:HTIEM BN I o

1705 ‘ — Hf’*ffjf% N1B/N2B
8 - /] —
® S O~

|
S | N334
EW OF SADDLE HALF N r )
~ N 7
Al = @

2E-253A e oD
i SECTION "E-E

INLET & OUTLET NOZZLE REINFORCING

TOTAL WEIGHT=179.6(Kg)

PLATE 120x200x800 100 ST—37  SADDLE
UPPORT

HEAT EXCHANGER VERTICAL C.L.

1.D.£965

SEE EXCHANGER

2E-253B

HEX.BOLT M38 , L=100 B 4 ST-37

= = = GUSSET
H H FLAT BAR100-110, L=FIT AT SITE 37.6 S

[ PLATE 124x131.5x255 3 12 st-37  BASE

- SADDLE
PLATE 124x131.5x255 6 12 ST-37

BASE
PLATE

il
PAD |
s | S PLATE 124x131.5x273 7 14 ST-37

I UNIT | TOTAL
N J - b DESCRIPTION . MATERIAL REMARK
542 HoLe| FOUNDATION WEIGHT /Kg

M = BILL OF MATERIAL

BASE
PLATE

4

DETAIL "B”

SEISHIC RS & BETRORIT PROCEDURE
F”R N.I.O.C.
TRIRAN I, RREINING CONPANY ~ [resea G0t mépoveey

RETROFITTIN EXCHANGER

NEW BASE PLATE

"o NORTH REFINER'
DETAIL "A '

N.T.S CATALYST UNIT

SECTION "A-A’




TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

BASE PILATE FAILURE

@ ©

|
400 | 410 |

2E-201A

3000 00 N "B-B” 2E-201B

ELLIPS. HEAD(2:1)
THK.=19

p
2E—-201C
\

o
€ FLANGE SUPPORT
Lmax.=300mm
No.4—FLAT BAR 100

AT 90°
FLAT BAR100-110, L=FIT AT SITE

TOTAL WEIGHT=37.6(Kg)

2.35 | 37.6

ST-37

GUSSET
PLATE

==
/‘ |

DESCRIPTION

UNIT [ TOTAL

MATERIAL

WEIGHT /Kg

REMARK

NTAN2A

N3A N4A

BILL OF MATERIAL

SEE EXCHANGER

SHISVIC DESIGN & RETROFIT PROCEDURE

FOR
OUTLET NOZZLE REINFORCING TEHRAN (1L BEFINING COMPANY

TEHRAN OIL REFINERY
COMPANY

RETROFITTING OF HEAT EXCHANGER

NORTH REFINERY

N.T.S.

CATALYS

T _UNIT

EQ-N-M-D—-2E201A-02-00




DLeIoE LEN.COira BASE PLATE FAILURE

No.4—FLAT BAR 100
AT 90°

FLANGE SUPPORT
Lmax.=300mm

=

ELLIPS. HEAD(2:1) SE_901R 1400 \
THK.=1 L2001k @

2E-201A

N13N2B

N3B N4B

SEE EXCHANGER

SECTION "E-E”
\

2E-201B

INLET & OUTLET NOZZLE REINFORCING

2E-201C/

TOTAL WEIGHT=69.6(Kg)
FLAT BAR100-110, L=FIT AT SITE 37.6 st-37 | OUSSET

PLATE t18x166.5x324 8 16 ST-37 PE(&ASE[
PLATE t18x166.5x324 8 16 ST-37 pELAASE[
EXISTING UNIT | TOTAL

b DESCRIPTION g MATERIAL [REMARK
4 WEIGHT /Kg

© . BILL OF MATERIAL

EXISTING GUSSET

NEW BASE PLATE

DETAIL "A”

SHISMIC DESIGN & RETROFIT PROCEDURE

N.1.O.C.
TEHRAN OIL REFINERY | FAN
COMPANY s

RETROFITTING OF HEAT EXCHANGER

| CATALYST UNIT

NORTH REFINERY

EQ-N-M-D-2E201B-02-00 1 0OF 1




DLeIoE LEN.COira BASE PLATE FAILURE

HEAT EXCHANGER HORIZONTAL C.L.

/

Y.
No.4—FLAT BAR 100 s
/o AT 90° S FLANGE SUPPORT >
| Lmax.=300mm

P s o H : v c

HEAT EXCHANGER VERTICAL C.L.

i

I S
=== — Nrcnac

- I
”jﬁi __ N3CIN4C

)

ELLIPS. HEAD(2:1)
THK.=19

SEE EXCHANGER

INLET & OUTLET NOZZLE REINFORCING

AT
2E-201A }'

2E-201B

2E-201C TOTAL WEIGHT=261.6 (Kg)
PLATE 120x200x800 25 100 ST-37 SSU/;%%\RET

HEX.BOLT M38 , L=100 0.5 4 ST-37
GUSSET

FLAT BAR100-t10, L=FIT AT SITE 2.35 | 37.6 sT-37 | e
PLATE 144x132.5x324 15 120 st-37 | BNk
UNIT | TOTAL
. DESCRIPTION A MATERIAL [REMARK
Il WEIGHT /Kg

o SADDLE

o Al BILL OF MATERIAL

.
S

FOUNDATION
5 942 Houl

20
voz-stoma !
(=

DETAIL "8’ SHISHIC DESTGN & RETROPIT PROCEDURE
FOR
e 0N (. REEINING CO
RETROFITTING OF HEAT EXCHANGER SOUTH REFINERY
2E—201C

NEW BASE PLATE N.T.S. |

CATALYST UNIT

DAL A EQ-S—-M—D—2E201C—02-01




DLeIoE LEN.COira BASE PLATE FAILURE

No.4—FLAT BAR 100
AT 90°

°
FLANGE SUPPORT @
Lmax.=300mm &/

SEE EXCHANGER

EXISTNG SADDLZ

SEE DET. ”C”

INLET & OUTLET NOZZLE REINFORCING

NOTE :

DETAIL "B” PLUG WELD 1-THE SLIDING SURFACE BETWEEN PART 7 SHOULD BE GREASED.

TOTAL WEIGHT=419(Kg)
10 HEX.NUT M36 0.005 | 0.04 ST-37

EXISTING BASE PLATE

9  HEX.BOLT M36 , L=100 0.01 0.08 ST-37

8  PLATE 110x125x965 9.5 38 ST-37

7 L100 , L=965 10 40 ST-37

| BASE
PLATE 17x243.5x862 11.5 1.5 ST-37 PLATE

GUSSET
PLATE

FLAT BAR100-110, L=FIT AT SITE PRI sT-37
= = WEAR
@ | PLATE 115x460x1267 68.6 | 69 ST-37 R
- = BASE
DETAIL "B - : PLATE 115x705x865 72 72 ST-37 Fiare
0 == ] R ' 5
2 1 PLATE t15x415x705 34.5 69 ST-37 PLATE

| BASE

PLATE t32x335x965 B81.5 B81.5 ST-37 PLATE
UNIT | TOTAL

DESCRIPTION . MATERIAL REMARK

WEIGHT /Kg

20 FOR PLUG WELD - - (7 TERIAL

FOR EXISTING SADDLE

NO.4—¢40><50 e i ' : ECOND ISSUED
< L100 EXISTING we NV BASE PLATE FOR NEW_SADDLE FRST ISSUED
/ |
@ I e

202.5

H: 4 : NI AT RO

:juT:TrlTii ‘ _ FO

e = TR 1 ERNIG COPANY o e

|
#20 FOR PLUG‘WELD ‘ \:/

| 1 E-430 B /

e - = 5 PETR’OFITTI\EJ *L:. }iE:&T EXCHANGER SOUTH REFINERY
Il | -

I
I N.T.S. ISOMAX_UNIT

DETAIL "C EQ-S-M-D—E4




DLeIoE LEN.COira BASE PLATE FAILURE

9

850

| 428
I

|
1 m S
10T T 90 FLANGE SUPPORT
(RNNNN (NNl Lmax.=300mm g
(NN i / -
FEE i
(i [
= [NARAN 1
S ]

g}_ﬂwﬂm

645|365

DETAIL "C”

SEE EXCHANGER

ELLIPS. HEAD(2:1)
THK.=18

" — INLET & OUTLET NOZZLE REINFORCING
i

TOTAL WEIGHT=130.5 (Kg)
HEX.NUT M36 0.005 0.04 ST-37

- GUSSE™
HEX.BOLT M36 , L=100 0.0 0.8 ST-37 | "piaTe

PLATE 110x125x950 ° 36 st-37 | gh

L100 , L=950 9.5 38 ST-37
FLAT BAR100-110, L=FIT AT SITE 2.35 sT-37 | GUSSET

PLATE 18x159x454 4.5 9 ST-37

PLATE t8x159x277 2.5 5 ST-37
208 FOR PLUG WELD

PLATE t8x159x277 2.5 5 ST-37

ASE
I
DESCRIPTION Qry. UNIT | TOTAL MATERIAL [REMARK

WEIGHT /Kg
3LL OF MATZRIAL

SECOND ISSUED

NO.4-240x50 FIRST ISSUED

EXISTING WEB NEW BASE PLATE

SIS DESOY & RERORT PROCEDR
FOR s
THARA O, RNNG (OUPARY oo 3 ivany

RETROFITTING OF HEAT EXCHANGER
J9A
N.T.S HYDROGEN UNIT

SOUTH REFINERY

VIEW *D-D" "o SECTION "A-A"
— EQ—-S-M-D-E8




DLeIoE LEN.COira BASE PLATE FAILURE

HERT EXCHANGER HORIZONTAL C.L
No.4—FLAT BAR 100 s
AT 90" < FLANGE SUPPORT

Lmax.=300mm

HEAT EXCHANGER VERTICAL C.L.

SEE EXCHANGER

FRONT VIEW OF SADDLE HALF INLET & OUTLET NOZZLE REINFORCING

26-404A ( ‘
\ | m—

F
{ =
I | —

| T
o p— TOTAL WEIGHT=221.6 R(|;<g)
5
L i PLATE 113x115.5x41 1 5 20 sT-37 R

20
~ o SADILZ
to -t PLATE 120x200x1000 315 126 ST-37  SUpPORT

i 264048 (|

HEX. BOLT M38 , L=100 0.5 8 ST-37
- = GUSSET
FLAT BAR100-t10, L=FIT AT SITE 2.35 376 ST-37  “BLATE

BASE
PLATE 123x115.5x97 2 4 ST-37 PLATE

PLATE 123x115.5x97 2 4 ST-37 ngSTE[

BASE
PLATE 123x115.5x270 55 | 22 st-37 SRR

UNIT | TOTAL
DESCRIPTION Qry. MATERIAL REMARK

WEIGHT /Kg
BILL OF MATERIAL

8
SEE DET."B" >

NEW BASE PLATE

DETAIL "A” —— : FIRST ISSUED

SHISVIC DESIGN & RETROFT FROCRDURY
FOR

D .1.0.C. ~
0. RETNING (OIDAVY  freseay ort REFINERY

RETROFITTING OF HEAT EXCHANGER
2E—4048

N.T.S. | ISOMAX_UNIT

EQ-N—-M—D-2E404B-0




DLeIoE LEN.COira BASE PLATE FAILURE

AT BHAGER HORZONTAL G a2 No.4—FLAT BAR 100
\ FLANGE SUPPORT
Lmax.=300mm

HEAT DXCHANGER VERTICAL C.L.

{LINTT} -W\
B N o
s Y

IEW "B-B"

SEE EXCHANGER

; FRONT VIEW OF SADDLE HALF SECTION "E-E”
1 INLET & OUTLET NOZZLE REINFORCING

[ sione

FOUNDATION

TOTAL WEIGHT=399.6 (Kg)
El PLATE 110x100x652 20 sT-37

PLUG WELD PLATE +13x160x811 44 ST—37  STIFFENER

u
PLATE tBx381x928 88 ST—37  STIFFENER

4

PLATE t13x160x1291.5 84 ST—37  STIFFENER

SADDLE
PLATE 120x200x800 5= i

HEX.BOLT M38 , L=100 . 4 ST-37

FLAT BAR100-10, L=FIT AT SITE 2.35 47 ST-37 G";JL-"ASTE[T

BASE
PLATE 114x136x109.5 1.5 3 ST-37 PLATE

BASE
PLATE 114x136x109.5 1.5 3 ST-37 PLATE

PLATE +14x136x223 B G5 S1-57 plek
UNIT | TOTAL
DESCRIPTION g MATERIAL REMARK
WEIGHT /Kg

BILL OF MATERIAL

FIRST ISSUED

~DETAL 5% ot ST & RETROT PROCTURE

EXISTING RIB Fl;l l:'

THRAN 1 FERNNG COIPANY | e

RETROFITTING OF HEAT EXCHANGER

SEE DET."B"

NORTH REFINERY

NEW BASE PLATE

DETAIL "A SECTION "A=A” N.T.S. HYDROGEN UNIT

Q-N—-M-D-2E818-02-01 | 1 0F 1




(TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

RESULT :

1- DECREASING THE OVERTURNING MOMENT FOR HEAT
EXCHANGERS BY ADDING BRACING.

2- USE EXTRA ANCHOR BOLTS IN NEW LOCATION FOR VERTICAL
& HORIZONTAL PRESSURE VESSELS.

3- INCREASING THE THICKNESS OF BASE PLATE BY MULTI LAYERS
PLATE AND PLUG WELDS FOR HEAT EXCHANGERS.

4- ADDING REINFORCING BEAMS AROUND THE SHELL FOR HEAT
EXCHANGERS.

5- USE EXTRA SADDLE IN HORIZONTAL HEAT EXCHANGERS.




(TARAVOSH JAM

N
DESIGK &ENG.CO(Pr.2.8) m

Foundation Retrofitting
Drawing




TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

1 - geso0
CHENCAL NETHOD

55, Brswaco s g5y

Bn

Dise30300 (5

— —
|
—
HOLE 022 FOR.
e "W

A Ar-REson

END ELEVATION

LT

301853

MAIN DIMENSIONS OF EXISTING CONDITION

MAIN DIMENSIONS OF NEW CONDITION

LEGEND

[*] EXISTING RENFORCENENT
— — — BTN

%) NEW RENFORCENENT
NEW

REBAR BENDING SCHEDULE (EXISTING) D
TYPE | No | DA (mm) |
Ay I
[ ,?00/[,}
ﬁa/]@

£ | T p—
B 1 \0'?‘7 Vo—
o s s /2

1-ALL DINENSIONS ARE N NILLNETER UNLESS OTHERWSE NOTED.

2-PART 26 & PART 22,24,25 SHOULD BE CONNECTED YITH RB.910
N WELD=D CONDIT DN,

A8 c[u

T e

GENERAL NOTES

TYPICAL REBAR BENDS
QT LENeTH, A S
T @ HH

TYPE A" TYPE UT ' TYPE U

TYPE 0

TVER W

2

-—
EXISTING AT SITE

o10m150

REV. DATE

FIRST ISSUED AAK. PK.  GM.

PROJECT NAME:

SCRIPTION DRAWN DESIGN CHK'D

STSHAIC DESIGN" & RETRO
FOR

THHRAN 011, REFINING COMPANY

DOC. TITLH:

CONTRACTOR:

[T PROCRDURE

FOUNDATION RETROFITTING DRAWING OF

SCALE: _AS SHOWN

[ SOUTH REFINERY
)

DRAWING NO.

JUNIT NAME :

EQ

C-D-EF159D-01-00 |

DISTILLATION UNIT
REV.
1 U

SHEHT NO.
1 OF




TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

(53 Deein

Ss0mocon (7

10iE 22 00

130145 512014

MAIN DIMENSIONS OF EXISTING CONDITION

MAIN DIMENSIONS OF NEW CONDITION

1A (mm)

16

LEGEND

EXISTING CONCRETE

[] EXSTING RENFORGENENT (%) NEW REINFORCEMENT
— — — BTN —— NeH

REBAR BENDING SCHEDULE (EXISTING) []

W TveE [ o oA | A o Lo
|

b7
T
b3

GENERAL NOTES
1-ALL DINENSIONS ARE IN MILLMETER UNLESS OTHERWSE NOTED.
2-PART 26 & PART 22,24,25 SHOULD BE CONNECTED WITH RB.o10
W VL0 GO 04
TYPICAL REBAR BENDS
A A A
o O B

L & _H Bl

TYPR "A VP U TYPE L TVPE “0°

1<k

!.

mm) [ mm [mm [enm [mm [anm) [~ ooy |

[ mm) |
[ 16 |
I
I
I
I
I
I
I
I
I

EXISTING AT SITE

84.

FIRST ISSUED

AAK. P.K.  GM | HA

REV.| DATE DESCRIPTION DRAWN DESIGN CHK'D | APP'D

PROJHCT NAME:

SHISWIC DESICN &

CLIENT: CONTRACTOR;

TEHRAN OIL REFINERY

COMPANY

OFITT

ING DRAWING

N:
NORTH REFINERY

SCALE: __AS SHOW. | UNIT NAME : CATALYST UNIT

DRAWING NO. |-SHEET NO. REV.
—01-0(¢ 0

EQ-N-C-D-2

i OF 1




TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

MAIN DIMENSIONS OF EXISTING CONDITION

LEGEND

NEW CONCRETE
EXSTING CONCRETE

[+] EXSTING RENFORCEMENT (+) NEW RENFORCENENT
— — — s ———— NeW

MAIN DIMENSIONS OF NEW CONDITION

REBAR BENDING SCHEDULE (EXISTING) []

U LenGn

0'94 —
-

GENERAL NOTES
1-ALL DNENSIONS ARE IN WILLIVETER UNLESS OTHERWISE NOTED.
2-PART 26 & PART 22.2425 SHOULD BE CONNECTED WITH R8910
N W= 3D Con) N,

TYPICAL REBAR BENDS

D_l J] \:]

TYPE TRE U TVPE T YPE

o

mé >
PE ¥
seos0o 3

i g0
TR
Fpes PRt

51412

sz Gaabiz

1015

FITTT
e 53

Biemcn 3

SIDE ELEVATION

REV. DATE DESCRIPTION DRAWN DESIGN CHK'D  APP'D
Mo —E— PROJECT NAME: CLIENT: CONTRACTOR:
Me EXISTING AT SITE (

SHHIC DESG & ETRORT PROCENEE
o 7 FE'IP‘ N.I1.0.C.
THERAY OL PG CONPANE s o gemene

DOC. TITLE:

LOCATION:

FOUNDATION RETROFITTING DRAWING OF

NORTH REFINERY

SCALE: __ AS oW | UNIT NAME : SOMAX_UNIT.
DRAWING NO. FHEET NO. REV.

EQ-N-C—D-2E404B 1 OoF 1




TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

3 Bisein

Sleostoan 155
L _H =S
ey

o oz £

1381255 o 13012

1500 55

MAIN DIMENSIONS OF EXISTING CONDITION

MAIN DIMENSIONS OF NEW CONDITION

LEGEND

NEW CONCRETE
BXSTNG CONCRETE

~ EXSTNG 3ENORCEME\"

= N=W K= NFEDRCEVENT
— — — EXSTNG — Ny

REBAR BEND\NG SCHEDULE (EXISTING) []

T eneTn

BT
IZH
by
b
]

T}

GENERAL NOTES
1-ALL DINENSIONS ARE IN WILLNETER UNLESS OTHERWISE NOTED.
2-PA3T 26 & PAT 22,0 _D BE COMEC™S3 WI- RES1D
IN VEELDED CONDITION
TYPICAL REBAR BENDS

an Lo

”L\_l g] I:U
= e

TYPE W
l-l

mm
o

o

5 ofofols |- [+ RIE
e NN ANy
)

ﬂ
|

M
i
&

SIDE ELE

ATION

END ELEVATION

-—T

EXISTING AT SITE

1

-l
& ——

1

-l
¢ —

[RE R 3

[RE X J
L -
|

r--

H

0 84

FIRST ISSUED AAK. PK.  GM.  HA

REV. DATE D SCRIP

TION DRAWN DESIGN CHK'D  APP'D

PROJECT NA

SHISMC DEZIIGNI 4 RETROFIT FROCEDURE
FOR
TEURAN OIL REFINING COMPANY

CLIENT: CONTRACTOR:

TEHRAN OII REFI
COMPANY

J0C, TITLE:

FOUNDATION RETROFITTING DRAWING OF
-3 )

SOUTH REFINERY

SCALE: AS

JUNIT_NAME ]S BREAKER UNIT

DRAWING NO.

EQ-S-C-D-E302D-01-00 1 OF 1

SHERT NO. IREV.
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TARAVOSH JAM

DESIGN &ENG.CO(r.2.3)

D

TTS

3306

5 Wseutn

53 Bevacn

ol

MAIN DIMENSIONS OF EXISTING CONDITION

s

MAIN DIMENSIONS OF NEW CONDITION

W

e g3

L

LS E

1381245 g3 13812

LEGEND

EXISTING CONCRETE

[] EXSTNG REINFORCENENT (%) NEW REINFORGENENT

— - — s —

REBAR BENDING SCHEDULE (EXISTING) [[]
Ut LENGTH

TVPE [ Mo [DAGmm) | A
S - —
— T
70,

Ly, %

lefsfsislezfelslels

GENERAL NOTES
1-ALL DMENSIONS ARE N MILLNETER UNLESS OTHERWISE NOTED.
2-PART 26 & PART 22,0425 SHOULD BE CONNECTED #ITH RE.S1D
INVEELDED CoNDITION.

TYPICAL REBAR BENDS

o0y Ty

TVPE TPE U

fe et £
S e 2N
o 597

TYPE 'L TYPE 0"

TYPE TYPE "I TVPE ¥

ROUND BAR (FOR TWO SADDLE]

oA
2
[ se [ 16 | aco |

)

38185
wsouo

o

SIDE ELEVATION

-

EXISTING AT SITE

:

Dn
P =
e e &)
L=+ |

END

:

ELE

FIRST ISSUED AAK.

ATION

REV. DATE

DESCRIPTION

DRAWN|DESIGN CHK'D  APP’D
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SEISIC DESIGN & RETROFIT PROCEDURR
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TEHRAN O REFINNG O

CLIENT: CONTRACTOR:

N.LO.C. )
TEHRAN OIL REFINERY
OMPANY P NDEH

DOC. TITLE:

FOUNDATION RETROFITTING DRAW

2F

LOCATION:
SOUTH REFINERY

SCALE: __AS

JUNIT NAME :

BREAKER UNIT

DRAWING NO.

"_‘[r—c-\—«:-\:xl 1 OF I 0
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(TARAVOSH JAM

THE END




