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1 INTRODUCTION

This is a request for a proposal for the rehabilitation of the four (4) Elevation’s retaining
walls of the MOT building in Addlich. The building consists of 2 basements, & ground
floor, and 11 floors. In addition to a three conerete platforms as a tower above the 11th

floor roof for antennas.

A study Prepared in 2019 by Laceco for the renovation of the building (Exterior and
Interior) and particularly for the west wall which was considered as critical works.
However, due to several reasons, new development took place since then and a new
Stuéy or Proposal must be prepared taking into account the available study,

After carcful review of the attached design study, the new verification/study should
include four (4) main tasks:

» Exploration of any new alternatives like the possibility and viability of “Wall
Jacketing™ or a combination of complete jacketing verses partial jacketing with
supporting columns for the west wall.

e Structural design modeliing and strengthening,

o Preparation of Structural Final Design Drawings for the new alternatives (CAD
and PDF).

*  Modifying the current BOQ if needed with Ogero’s approval

* Preparation of the modified additional Specifications.

Onece Ogero approves the final Design, the contractor shall immediately submit for
approval the Methodology and schedule of works. At the same time, begin the
eroundwork for the renovation procedure and the rehabilitation of the west wall without
any delay.

2 SCOPE OF SERVICES
The Scope of this project is divided into two Phases:
% Phase L Structural design modeting and strengthening, verification, and
cvaluation
1. Design Review of Existing Proposal (Done By Laceco )
2. Preparation of draft proposal for approval with complete shore plan.
3. Preparation of new final design drawing (CAD and PDF)

4. Preparation of any new BOQ or Specifications.

This work must be exccuted by a collaborate effort between the General
Contractor and a Registered Structural Engineering person / entity working for
him or on his behalf. With at least 15 years proven experience in similar

rehabilitation studies. (Contractor must submit a list of similar projects, in size

Propasal for Strengthening Design Services Page
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(No less than 12 floors) and scverances along with a brief description of the

project, and names and numbers of projects owners of these projects,

Ogero’s approval of the structural engineering entity is a pre-requisite in qualifying

the General Contractor.

% Phase II: The cxceution of the related renovation designs and procedure
preseribed in the attached BOQ and Specifications documents, and/or introduced
by the new design.

General Requiremenis:

a. Renovation procedures are to be carried out by well-trained workforce.

b. The Contractor’s coalitions shall have at least 20 years of experience in
design, and exccution of similar projects. In addition, Contractor must have
cxccuted at least 3 buildings in the past 7 years with same size at a cost of no
less than $750,000 cach.

c. Contractor shall allocate funds for a CQC (Contractor Quality Control)
Team of experts in Structural Engineering rehabilitation to verify and certify
the Contractors work. This team must be approved by OGERO.

All quantitics appearing in the BOQ documents are approximate. Adjustments 10

reflect any new_variations in the design eriteria might be introduced. (All

executed quantities shail be paid on re-measured bases but within the contract

valuce).

3 PROJECT STAGES FOR PHASE |

The Contractor will discharge the scope of the aforementioned services for the project
and cxecute them in accordance with the international and Ogero/MOT requirements.

The gencral Steps shall be as per the following:
3.1 Preliminary design options Stage

Preliminary Design Options:
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OGERO /ADDLIEH

3.1.1  Assign cores location and monitor cores extractions
(Investigation pit in 2nd basement to determine type and

depth of footing.

3.1.2 Evaluate cores results

3.1.3 List options with advantages and disadvantages focusing on

cost, time and degree of disturbance

3.1.4 Deliberate options with Ogero and finalize design criteria

3.2  Final Design Drawings and Documents Submission Stage

Final Design Drawings & Documents submittal Stage

The structural submittal will include but not be [imited to the below:

n

3.2.1  Structural Design Modelling and Strengthening;

Upon Ogero approval, of the best option and design criteria. After
receiving of the final as-built architectural CAD drawings, concrete
test results of existing structural elements (designated by the General
Contractor independent structural Engineer), and information
regarding the type and thickness of exiting foundations.

A finite clement 3D modeling should be prepared using international
software such as ETABS, and other programs like SP Column, and

in-housc Excel spread sheets shall be performed.

The main steps or workflow, that shal! be adopted by the Contractor /
structural consultant after preparing the 3D modeling and tests to

conduct the services are:

A- Assessment of the existing structural elements. This shall include a
review of all structural elements (walls, columns and beams) in random
selection but not less than 10% versus the existing imposed loads.
Strength and scrviceability must be checked Vis-a-vis the code

requirements. T¢ cnsure structural integrity and proper performance.

Propuosal tor Strengthening Design Services
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B- Based on the cheimical tests received and visual observation of the areas
that was uncovered lately a recommendation will be presented by the
Designer with regard to the repair method, and a cost / benefit analysis

50 a decision can be made.

- Suggested Criteria to be considered;

- For high carbonation steel and spoiled concrete depth of 9 em
and above consider complete or partial jacketing. Full details
should be prepared (DL4)

= For high carbonation steel and spoiled concrete depth of 6 to 9cm
consider Old design Criteria (Laceco) (DL3)

" For spoiled concrete depth between 4cm to 6em a concrete mix
cement grout with small gravel not exceeding 1 .5 ¢m in size
(DL2)

" For spoiled concrete depth of less than 4 cm use regular
procedurc prescribed in Laceco design mix. (Concrete cement

grout) (DL.1)
322 Structural Drawings

The final design structural drawing submittal will comprise, but not be
limited to, the following:

a) List of drawings. General structural notes pertaining to all
structural systems,

b) List of materials to be used,

¢) Assumptions made in the design.

d) General sections and reinforcement detatls.

¢) Jacketing or any other method for columns and walls, layout
plan, and reinforcement details.

f) Conncction details between the new and the existing structures.

g) Any other matters deemed necessary to complete the job.

3.2.3  Specifications & Bill of Quantities

The structural specifications and respective bill of quantities for all

the work items to be implemented for the structural repair system.

3.2.4  Alsoto be included in this phase:

Proposal for Strengthening Design Services Page




OGERO 7/ ADDLIEH

» Earthquake analysis and design,

* Shop drawings, bar bending schedules, and fabrication drawings
preparation or approval,

* Structural design of formworks.

 Preparation of a constructability review report.

* Matcrials review and approval, sampling, and testing,

4 WORK SCHEDULE

The winning Bidder will have a period 3 Weeks to complete the Exploration and
design scrvices starting from the date of signing the Contract and delivery of Ogero

of all relevant data needed to proceed with the design.

5 PEOJECT STAGES OF PHASE Il

5.1 Protect, safeguard and support as necessary existing buildings, structures,
facilities, site areas, trees and planting, services and utilities; etc., which
are to remain upon completion, from damage due to construction
operations and activitics, and do all necessary temporary fences.

5.2 Comply with the Lebanese codes and the following codes, specifications,
and standards, cxcept where requirements that are more stringent are
shown or specified:

l. ACI318-11 Structural Concrete element,

. ACI 347 Formwork for Concrete,
L. ACIL504R guide to Joint Sealants for Concrete Structures.
5.3 Implement the rchab procedures as prescribed in the bidding documents,

design and specification as approved by Qgero.

Proposal for Strengthening Design Services
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Da not scale from the drawing
The contractor & sub-contractors

are to verify all dimensions on site
before proceeding with the shop

drawings or commancing manufacture

GEND

£

=

0.7

AMAGE

a
=
o)
£
=
A

ER

OWIN;

REHABILITATION OF OGERQ BLILDING IN ADLIEH

PROJECT

AD DESIGH CONSULTANT

LE

CONTROL OFFICE

ARCHITECTURAL & STRUCTURAL
WALL ELEVATICN - DAMAGE LEVELS AND LOCATIONS

FRACTOR

CON

T

WOTRER
o=

Auprovedy

=

{Dimensicns ars approximate)

s siebi e

Reuniom uney

T
.

Ta w1 o worrore | PTG
5 + Carerica
EOANATES BT,

T themati
ET T3

Dizvweg vans [}
L3

(RIS

Shiagk

X} STR 3

THE

T o

2 : ]
g - bil
- = - e Ok e N e e ey e
| %
1
I
| 2 E 4 3 g g
S RN AL R | - g
4
L [ (=L THH
i = = _
fozr? o] o] [ b
.
o
e ,,,,....%__. &_ - —_—
[ = TR TR T [ i=:HR | . :
] o] hst) Ls o] o] o) o]
by N
o I R R M | IS e Rl il §
)y . ] d J N 4 1 B4
o o = I = X -~ -&vq
< = % 3 MY 5 o d K8 N
- - e T e e — BN - R
LHY gt Ay Y
5 RN
AARELS LN
g 4
o
AL =l silAlEi | T
RS L, AT S SR RERENES SR TR S R S SRS
R Rt Ry AT S R PR E AR Sy A RUROY sy aaaae
e e ) ' R R Ty R AR R R, O e i ity i b e N
Bt b ettt O AR R M R ety i e et e A W MO e A o e e e N oy
e A ) B IO T L O R R ) B R TR R ' ot b i s TN,
Aty b e e A i M i b I L L L R R L e ORI L B R R, L T
\\.\\‘\gs\ ) b h\\\\w\\\ M ! o) ', S, . O, -, i, R R R R L -
i b et b e 1o e RN e S 1 i by iy b e . gttt e b Ok S ) .
Sy - SR i) S V' ) = -, VR R e O R R
AR R R A R R R R R R R it S s et e G R ey e iyt e e L A
A R A et o e Ay o v i st bbby i e A i ey
\\}}'\\ \\‘q_';\\\\\“ R :‘ ‘-: o ‘n\\\b‘_\\\ \‘\\ I\}\\\\ : ., . ! S ) ey ' ) g : ' :Eu._ \}\ \\\‘\‘.\\ A}k\
i T Ty s i > m - m L m
i oty 4 [+182 1153 Ol i aT¥ o ['153 [2133 4 ¥ L 1153 ]33 "
o o 7 = o w o L oz ol w

R K ()

(dimensions are approximate)

WEST ELEVATION



A S U O O O —
2 207 orereen [wl | Sen; | e Lt ]
gouIsiC]] oo
LS I B b as-¢|
A0 | D0 _| AR ] il i) A e
b [ e v ] T

CETTED 17490 uwsaag

(s1owxoiddo ain suoisuawp)

NQILVATTT LSV

(epewxaudde aje sucisuaung)
SNOLLYOCT ANV STIATT JOVAVA - NOUVAITI TTVM
TVENLINYLS ¥ 1¥8ALIALHIBY

B

HOLOWHINOD

NG TOULNOD

NYLINSNOD NOISTO OV

431V K1 ONIOTING O¥390 <0 NOLLYIIIBYHIY

LD3MGHd
YT TEE Y]
sauTEsINOY
ocaebBQ

HINMO

CNIDIL

amsejnuew BUsUslLU0S 1o sBurmeip

deyjs ay) yum Buipagacid aupgag

ays U susisualiy || Apian o) ale

SIOJOBIUCD-GNE B JOFIBIIUOD DY
Bume.p aulLicy aecs jod o -

Y

o
_...T o — _.— 242 “h i) 7
il 7
s 5
ML. i T r
m i — | i .m [%%3 A  —
R oS oy (1143 117 ;
; id 7 ‘
b — ¥
% ;
_.\ _.._ r
B .m 774 ]
Lol (153 [} {44
: ki iz1 :
£74 b/
— — “ ¢ s
-3 £ >
E E B 7 j ==
b 43 4» = T o L ETr %
T H w m
s
L x L u“n
3 E T | H U -
" 54 aT aH— nw« WH\ 7 ) 7
= 1 ! -.‘.\“. A
m b ! ¥ “. “___.
! | “-mn Y
: ¥
& 2 i 7 7 s
L 113 Jﬂ 4] it 49 aF M.\\ = 7
=i ! s 4
i ““ I
L ; | 7 7
7
E] H I EH rH 71 ==
: - A 1l
o 5] \4» T w_ oTF H,u“ i
3| : ! Y ’
i 77 T
: ] ] z
W : 7
¥ Fry
E B : Yr7i £ | {1 N—
25 - mmm“ [s} 44 [t 43 m T “‘m _mﬂm ; -
| -
H ! e _ : r27 I 4
v I
= 4
i : 77 ;
3 A,
Bl E T
N (15 QT 09 oMﬁ 143 T r
= ! i
i 1 ] iy 4
: £Fy
4 1 g
A
gm.ai. W ! “ m y ﬁa
A 15 iﬂ - w_ 143 M 7B A
= : e :
i —_— _— “ y ; m TRy Tt
ot 24 A
H - Iz -
' N 11 . / WOy WA
b L1 a*.n T 24} 43 ﬁ 7
= : _
| 1 : - N
ER Y A ] ¥
3 3 T e
L] LR qwﬂ i T [i14] M % %
K z
7
— 4
&+ “
b A
H 7 =




o verily all dimensions on siie

before proceeding with the shop

The contractor & sub-contraciors
drawings or commencing manufacture

Do ret scale from the drawing

ar

oL

j DAMAGE 1EVEL

OTRIX

Agpraventy

Ut g wtan

| |—|‘w—=]ns=?>==1

WELE

v et ik

e

¢
60

2 i

Té A hoK)

T

I

RN

SRR

gy

A
R

sy

o [

2
= [=]
] E
'y
a
z g
© 5%5
] = ««
g st | § Eat
& 0Z3 5 Sdi
H LEE Z 2 &
- ecr @ = =y
4 meh Q & a8
g 0EE | & =W e
z 8 g%
o g
@ & s £33
g 2B
o = EGC
|2 & E &
E g w 2=
= |2 g 5
= 3 «
2 |3 g g g |4
« il g 8 H =R
F g = a [ [ S H
3 g g ] 2
éL . 1. i
I
] - -y - ]
A R # ¥ !

s

BE

420

s

’

i

ALLELLELIELALLL S

7

J44.4:

244.4'

Ts44

T44.4!

Ay

]

Y

180

7444

SOUTH ELEVATION (dimensions are approximate)




G222 o

amows | ascomm ER]

[P .
Sy A0 | AN a Frd

apeaiiy nd e e sag |3

T wan mey]

(270 % 410) 13AT1 39vAva
STTVM OY GALVHOITL30 Y04 INDINHOZL HIvdIY
TRHLLINALS B TYHNLIALHIEY

Sy

HOLOVHINGT

J240 TOUINQD

ARYLINSNOD NOISAa Qv

H3MAY NI ORITINE QY390 JONOILYLITEVHIY

L3rOud
FLVHOLO3NO
AIYHSINODY
opatig

BINMO

[SHEDEL]

a:nsenuew Bulouaw wod o sbuimelp

4deys gl yum Buipaadold aiojegq

)5 U SUCISUDLIIR || AllI3A O} 2B
SLOI0ENUOY-GNS P 1010BLU0D0 24y -
Bond2ip OUL Wwiol] 31805 jou 01 -

W2 g Nl 5537 38
ACN TIVHS TIHALVA Yivd3d MAN INTI3H
QL SHvE3Y ONIH3E IONVHVITD AWNAININ

‘03UY0Y 38 LON TIWHS INIWIDHOINIZH
“dldvd ONVS 0

HSNEE 133LS ¥ Hum GNYH A8 G3NYI10
ATHOINOHOHL 38 TWHS 3dNSS3dd

Halv KUM QIHIVIY 38 LONNYD

IvHD INFWIJHOANIGY 20 IAISHIvE ‘8709
COL NVHL 3HCW LON INB =IDG Q57 LSV
1y 40 JHNSS3Hd HILvM HUM O3NVITD

38 TIVHS SY3uv 313¥ONOD INI0YRaV
ONY NIVATY QL ININZDNCANIZY 3008800

LHAEM NI 9%
& ONIQFE0XE LON SHIWAYH ONIdIHG HUM
ANGG JE TIWHS LLJWONGD 40 T¥AOWIM

038N 38 TIv¥HS SINIOV ONIONOE ON
TIYACHIdY HORId ¥04

HYLHOW HWVd3W 30 L3IHS vivd HIENIONI
30IA0Hd "9 9 NYHL 5SS S3SSINMNIIHL
H04d HVLIHON UIVdIH O3XN3Hd FOVHINIHHS
MO DVS—NON 38 TIVHS TIYALYA divd3y

SALON TWH3INID

L JION TONID did SY TVHILYW
ONIHALEYTd ONISN JLTHONOD Biwd3H

g 9915

€ 10N ™MONT i3d 5¥ SHYB IN3DU0INGH TS LIkl
SIOOLONYH 1HON

JNISA SvE INGPGOUCANIIY TIALS

AVIHSIO QL 3LSHONOD QINTWAD IA0raH

FAKERS

Z ZI0N

¥3d SV HINNVH TIVNS ONISN
SAVND J1GISIA NON 3LvD01
QL 270 3NOZ SV J3LON v3Auy
TV AdlH3A TIVHS HOLOVEINGD

G

} JLON Tvd3INID
did SV TVIdYH ONIYILSYId
ONISN JLSHONOD MivdIw

¢ daig

§ JLON TINIO H3d SV S¥VE INIWIOMOJNCEY 13318 LvAul

ST00LANVH LHDM SNIST Syvl
ANIRZIEOINGYE TI3LS AdSId
OL 3L3¥ON0OD Q3IATWHD IAOW3H

z dais

NOILY3ICT G3LI03dS
AHL Nl SHOVHD 379ISIA A4UN3AH

| deis

% T 3 ¥ % T
P L mfuu
n - » . " "
v o s % 7 %
! < 13
. ». ” » n "
;
L Ld w w L L g |
+ S
2 s, ” " A "
1
I
SHIVD TIBISIA
TG} TV d39vva
7 T ¥ i [ ¥
& -
5, » » M M »
7 (i ¥ ] ¥ {;
b 4 N
. » " " a a
L o 2 ﬂl w v \1 =
T \w >
. », » » " A

SAIVHD TTHESIA--NOM

WM GHOVAYQ




e e

NOILD3S

T penisiy v donaey

0
&
T
1

v

Tram o mneg

{£70) £ 13ATT IOV
-STTVA 0Y (3LVHORALIC HO-2 N0INHOAL MYy

TYHNLINHLS ? TWHRLDILHOEY

2l

HOLOYULINGD

N0 TOELNOD

ANYLINSNDD NDISIQ Ov3T

HIANGY NI ONICTINEG O3S0 0 NOLLY.LITIaYHIY

L23rOHd
EFL L YEEIL
AALLTHSINOY
caabQ

HINAKD

Nvd
A
I ! o
o ot |_
. - .
b
o
&
. . £
b
fob)
. . A
D¢.

w3 £ NvHL 5531 38
0N TIVHS TRIHALYA HIVd3Y MaN 3AE03Y
Ol SHYE3H ONIHI8 3DNvAHY31I ANKINIA

9

. SUVE 30Yd3Y
SYIUY TYNOILJES SSOMD HIIHL IO %0Z
NYHL 3HOW LSO IAVH SuvE 13LS NIHM S

QALYOD 3 LON TIWHS ININITHOANIZY

“H3dvd ONYS HO

HSNYE 13318 ¥ HUm ONvH A9 JINvI1a

ATHONOHQHL 38 TIVHS 3uNSSI¥d

YAYM HUM J3IHDVIM 38 LONNVD

L¥HL INIWEDHCANIY 40 JCISHIVE "8iDq

004 NvHL JuOM LON Ing =109 GSZ LSV

I¥ 40 JWNSSI4d HILvm HUW QINVETD

36 TIVHS SYAuY J[3NONCD INIJVray
ONY NI 0L INJWIJHOINIDY dIa0NN00 ¢

OO0

LHOIEM N DN
£ ONIO330X3 LON SHIANYH ON!ddIHO HLM

aImoejnuew Buinuawiins 1o sbujmelp

douys a4} yum Suipssscid 2i0jag

YT U SUDISURLIP [|e A;1an 0) 2ue

SIOLOBIUOS ENS R JOISEIU0D DY
BUMBIC D4l Wo.,; JjBDs jou o -

INGQ 38 TTVHS 3UIHONCI 4O NOUFMOW3Ia g

SIHNXINGY ONIDNG3Y

H3Lvm INISN AR Q3AZIHOV 38 TTVHS

dAMIS SIHL W3 g o} wo gL Woud

JONVYE TIVHS dANTS "Ww § 333G LON

TIVHS 3ZIS 3UVOIYOSV TYNINON WXV

'SIVIS LV

INTINHIAL MNOd OGNV WY0d A 030%1d
38 TIWHS 313MINOD 3DV1d4 NI ISVD ‘2

‘438N 38 TivHS SINIDY ONIGNOA ON
"WAQHddY ¥OIMd
HO4 WYLHON HNM4I¥ 40 133HS VIvg
YIINIDNT 3GIAOHC "S3SSINNDML HIDHVI
404 F1IHIIOHS dO FLIHONOD 32WTd NI
15¥0 QWY "W2 g NYHL SST1 SISSINMIIHL
04 YVINON ¥WdIH QIXINENd JDVHNIEHS
MOT OVS—NON 38 TIVHS TVIN3LvR dvd3y 'L

SILON TVH3NED

OF @ 0Ll 373M00 Q3H3DovIS

(2 ony | SN TveaNZo
OL ¥343¥) SIOVLS LV ILFONOD M3N ¥NOd

PRGETTS

“MOTIA NOUDIS
ANY NI NI NMCHS SY 038359V
(W3 0£=1) STIMOC TIILS WOQPGOLL Cav

(MOTHE S 3LON TVHINID 335)
TYINOZIHOH OL1 ONY TwJILM3A ¥l 'ShvE
1507 30vTd3d 0L Q335N HIAT4INM
SHVH ININIDNO4NITY 1S MIN Oy

¢ dayg

(MO136 b LON WHINZD 33S) 3QISNI
HSNd ONV IIEISSOd HIAINIHM SuveE
ININIDNOANEY TAALS LVIHL ONY J33F

Z 915

(€ ALAN ™WHINID O dI43Y) $303kd TIVAS
OLN| ONDIVIES A8 SHINHYH INILIMD
LHSIT DNISN Ji0EINCGD 03TveS JAQWIN

CE

> a&
s
A~
0

b ﬂ\luml’h AN SRS, SRS | ¥ l,
= A SRS S S B
i O
g R ,Hm

NOLLY,
{&ic

43S UNY ONITTVuS AAVEH

TN O30VIRVT




Ogero-Adliyeh
Beirut

25/10/2019

R-30390

Compressive strength of capped conerete cores and carbonation depth in addition to water
soluble chlorides and sulfates of the “Ogero Building” project.

Testing date: 25/10/2019

1. Compressive Strength ASTM C 42

. Compressive L/D . Correctefl
Core Diameter | Length Strength Correction | Compressive
Factor Strength
No cm em kg/em’® kg/em’
_ (Base 2) Slab (B,C)(3,4) #24 7.53 11.3 231 0.97 224
~ (Base 2) Wall (B,D)(1) #23 7.5 9.2 312 0.94 293
_ (Base 2) Column (B)(3) #22 7.4 10.6 301 0.96 289
~ (Base 1) Wall (A,B)(1) #21 7.53 9.7 306 0.95 290
 (Base 1) Column (B)(2) #20 7.4 10.0 303 0.95 288
(GF) Wall (A,B) (1) #19 7.53 9.5 197 0.95 188
 (GF) Wall(A) (1,2) #18 7.4 9.1 419 0.94 394
("' Floer) Column (B)(3) #17 7.4 10.1 195 0.96 187
(2" Floor) Wall (A,B)(1) #13 6.8 10.1 201 0.97 195
(2" Floor) Wall (E)(4,5) #14 6.8 10.8 287 0.98 282
(3" Floor) Wall (A,B)(1) #15 good 6.8 6.8 293 0.92 270
(3" Floor) Wall (A,B)(1) #16 damage 6.8 10.3 162 0.97 157
(6" Floor) Wall (D,E)(5) #12 6.8 11.4 140 0.99 139
(6" Floor) Column (B)(3) #11 6.8 9.2 255 0.96 244
(6" Floor) Wall (B,C)(1) #10 6.8 6.6 266 0.92 244
(6" Floor) Wall (A,B)(1) #9 6.8 9.4 351 0.96 337
(11" Floor) Wall (A)(3,4) #8 6.8 10.5 210 0.97 203
| (12" Floor Roof) Slab (A,B)(3 4) #7 7 9.4 383 0.95 364




Ogero-Adliveh 25/10/2019
Beirut

R-30390

Compressive strength of eapped concrete cores and carbonation depth in addition to water
soluble chlorides and sulfates of the “Ogero Building” project.

Testing date: 25/10/2019

2. Compressive Strength ASTM C 42

. Compressive L/D . Correcte-d
Core Diameter | Length Strength Correction | Compressive
Factor Strength
No cm em kg/cm2 kg:’cm2

(1* Floor Tower) Wall #6 6.8 12.2 205 1.00 205
. (1*' Floor Tower) Floor #5 6.8 11.0 248 0.98 243
_(Z“d Floor Tower) Floor #3 6.8 11.6 125 1.00 125
(3" Floor Tower) Wall #2 6.8 6.5 200 0.92 184
(3" Floor Tower) Floor #1 6.8 11.6 170 .99 169
(4" Floor Tower) Floor #4 6.8 7.8 314 0.94 295




Ogero-Adliyeh 25/10/2019
Beirut
R-30390

Compressive strength of capped concrete cores and carbonation depth in addition to water
soluble chlorides and sulfates of the “Ogero Building” project.

Testing date: 25/10/2019

3. Compressive Strength ASTM C 42

Core Carbonation Depth
No cm
(Base 2) Slab (B,C)(3,4) #24 4.0
(Base 2) Wall (B,D)(1) #23 4.5
. (Basc2) Column (B)(3) #22 8.0
(Base 1) Wall (A,B)(1) #21 9.0
(Base 1) Column (B)(2) #20 8.0
(GF) Wall (A,B) (1) #19 4.0
(GF) Wall (A) (1,2) #18 4.5
(1 Floor) Column (B)(3) #17 4.5
(2" Floor) Wall (A,B)(1) #13 4.0
(2" Floor) Wall (E)(4,5) #14 11.0
(3" Floor) Wall (A,B)(1) #15 good 5.0
(3" ¥loor) Wall (A,B)(1) #16 damage 4.5
(6™ Floor) Wall (D,E)(5) #12 5.5
(6" Floor) Column (B)(3) #11 9.0
(6™ Floor) Wall (B,C)(1) #10 6.0
(6" Floor) Wall (A,B)(1) #9 4.5
(11" Floor) Wall (A)(3,4) #8 4.5
(12" Floor Roof) Slab (A,B)(3,4) #7 5.5




Ogero-Adliyeh 25/10/2019
Beirut

R-30390

Compressive strength of capped concrete cores and carbonation depth in addition to water
soluble chlorides and sulfates of the “Ogero Building” project.

Testing date: 25/10/2019

4. Compressive Strength ASTM C 42

Core Carbonation Depth

No cm

(1% Floor Tower) Wall #6 6.0

(1* Floor Tower) Floor #5 5.0

(2" Floor Tower) Floor #3 2.5

(3™ Floor Tower) Wall #2 2.0

B (3" Floor Tower) Floor #1 2.0
(4" Floor Tower) Floor #4 5.0
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Compressive strength of capped concrete cores and carbonation depth in addition to water
soluble chlorides and sulfates of the “Ogcro Building” project.

Testing date: 25/10/2019

5. Water Soluble Chlorides and Sulfates Content

Core Chlorides Content Sulfates Content
No % by Weight of Cement % by Weight of Cement
(3" Floor Tower) Floor #1 0.0656 0.0130
(12 Floor Roof) Slab (A,B)(3,4) #7 0.0209 0.1235
(2™ Floor) Wall (A,B)(1) #13 0.0890 0.0019

(3" Floor) Wall (A,B)(1) #16
damage - in

0.0266 0.0975

(3" Floor) Wall (A,B)(1) #16

0.0500 0.0702
damage - out

(GF) Wall (A) (1,2) #18 0.0812 0.0065

(Base 2) Slab (B,C)(3,4) #24 0.0276 0.0975




Ogero-Adliyeh
Beirut

25/10/2019

R-30390

Tensile strength of steel bars reported to have been taken from the “Ogero Building”

project.

Testing date: 25/10/2019

6. Tensile Strength of Steel Bars ASTM A 615

Bar Diameter Yield Stress | Ultimate Stress | Elongation
No mm kg/em® kg/em’ %
(6" Floor) Wall (B,C)(1) #1 12 4700 6482 19.0
(6™ Floor) Wall (A,B)(1) #2 12 4239 5944 20.0
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This report is submitted in partial fulfillment of the Consultant’s scope under contract No.
087-A.M./2018/0GERO, It has been prepared following a detailed on-site assessment, a
materials testing program, and a preliminary study of the integrity of the structural system
for the OGERO building in “Adliyeh” area in Beirut,

The design of a structure is always based on the criteria of safety, strength, stability,
robustness, economy, and appearance. The report is a descriptive one and falls within the
scope of services of the consultant. This explanatory report is based upon the work items
which covers the foliowing:

Introduction.

General Building Description.
Objective and Scope of Study.
Preliminary Structural Study - Phase 1.

A S

Implementation of Remedial/Repair Measures ~ Phase 1.
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The OGERO building is located in the “Adliyeh” area in Beirut. It was constructed in the early
1980s, and consists of two basement floors, ground floor, and eleven typical floors, topped
with a retracted tower of four floors. The footprint area is about 475m? for each of the
regular typical floors, and about 160m? for each of the tower top floors, and the first
basement extends beyond the footprint of the typical floors footprint, with a total BUILDING
built-up area of about 9,000m?. Architectural plans provided by OGERO show the floors
layouts and areas, and the basic structural walls and columns in plan.

The structural system is conventionzl reinforced concrete, with gridded internal ¢olumns
and peripheral shear/bearing walls on all four sides, shear/bearing walls around stairs and
elevators located on one side of the building, concealed and drop beams, and one-way
ribbed slabs (commonly known as “hourdi”} and solid slabs. No basic or detailed structural
drawings have been provided.

The dimensions and sizes of the essential structural elements as per drawings provided and
site inspection/survey are as follows: Floor clear heights are about 3.00 m in second
basement, 4.40 m in first basement, 4.10 m in building floors, and 2.50 m in tower above
building roof; peripheral shear and internal core walls are 20 cm thick; columns are square
95 c¢m x 95 ¢m; and slabs are 20 cm for solid to 28 cm thick for ribbed/“hourdi”.
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The OGERO building is reported and observed to be facing mild, moderate, to severe
deterioration and/or damage in parts of its structural system, mainly and most apparent
visually in its peripheral shear/bearing walls. This required immediate attention to assess
and propose remedial measures ranging from basic repairs, rehabilitation or strengthening
as deemed necessary by the study.

The main objective of this study is to conduct an assessment of the stability and
serviceability of the as-built structure with respect to the design and standards and propose
measures for its repair, rehabilitation, and/or strengthening as deemed necessary.

In the first phase, a preliminary structural assessment has been conducted, and which
resulted in the proposal for initial and urgent remedial/repair measures. The output of
Phase 1 is translated into this detailed report, structural drawings and method statements,
and Bill of Quantities (BOQ} in preparation for the remedial/repair measured to be
implemented on site. This evaluation did not include the foundation assessment, as agreed
with OGERO, since no information on the foundations and scil is available. If requested
later, such as in Phase 2, the inclusion of the foundation will then require further site
exploration that entails excavation and coring under the basements to reach to foundations
which need to be configured for types and dimensions, with reinforcement to be also
estimated, as well an estimation of the soil properties.

The full scope of the study is to be completed in the second phase, where a more detailed
comprehensive structural modeling and assessment will be conducted, upon which further
rehabilitation and strangthening measures may be required.

Note that the full assessment study and possible rehabilitation/strengthening repairs that
will follow in Phase 2 will be independent of the basic remedial/repairs that are proposed
and needed in Phase 1

The study conducted in Phase 1 its various steps and the results and outcomes obtained are
detailed in the core of the report.
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4.1

GENERAL PLAN AND STEPS

As represented and summarized in Figure 1, the scheme of work is divided into 2 main
phases, and the current study and report includes the first phase only, and this is further
detailed below.

*Inspection site visits and sDetailed structural modeling

datz recording © assessment
*Structural layout drawings i sImplementation of
*Coring and testing rehabilitation and/or
=Estimation of live loads . strengthening works (if
«Preliminary structural - needed)

assessment

*Propose repair schemes

Figure 1 - Proposed warking scheme {Phases 1 and 2)

The preliminary structural assessment and remedial/repair measures conducted in Phase 1

included the following steps:

Preliminary site visits and review of the documents and information provided by
OGERO.

Provision of needed information from OGERO, as applicable, such as spaces
usage/functions, current/future loading, historical facts, etc...

While basic architectural drawings were provided, basic structural design drawings
were corroborated with the architectural drawings or information obtained from the
site inspection/survey. This step confirmed the structural system layout and
identified the necessary components’ dimensions/sizes, excluding foundations. This
inciuded slabs limits, shafts/openings, columns/walls, beams, slabs, stairs, ...

Since no detailed structural drawings of the original design are available, reasonable
and safe assumptions were made on any “hidden” elements that are not visible or
cannot be accessed, and also regarding steel reinforcement in all structural
components. This also excluded the foundation sizes and reinforcement, and the soil
capacity.

Inspection visits and data recording on all structural components, including in the
exteriors and interiors of all floors (wherever accessible), and the detection and
recording, as well as visual assessment of deteriorated areas (including local minor
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4.2

damages or cracks, and small breakages or extensive spalling of concrete areas and
near-falling pieces).

Site observations and findings were summarized and used to inform the preliminary
structural assessment, as per Sub-Section 4.2.

Concrete core and steel bar samples from building basements to top roof were taken
on site and tested at the American University of Befrut (AUB) Structural and
Materials Laboratory. The sampling and testing consisted mainly of: (i} concrete
samples cores for compressive strength and chemical/carbonation depth; and {ii)
steel bars for tensile strength and corrosion. Based on the site inspection visits
conducted, the sample were taken were 26: (i) 24 concrete cylinders {5 in
basements, 13 in regular building floors, and 6 in upper retracted tower floors; and
(ii) 2 steel bars. The results of these tests assessed the constituency and strength of
materials that were used in the preliminary assessment of the building integrity {for
strength and safety) in Phase 1, and later in the detailed structural assessment in
Phase 2. This is further detailed and summarized in Sub-Section 4.3.

A preliminary/approximate analysis and assessment of the structural system and
validation of the structural integrity was conducted based on the analysis of direct
vertical [oading on walls and columns vs their compressive capacity, as per Sub-
Section 4.4, To be noted here, the integrity of the building is studied in Phase 1 when
no adverse effects such as extreme winds or earthquakes are considered. A
comprehensive assessment will be included in Phase 2, where a full modeling and
study of all structural elements will be done and, if needed, rehabilitation and
strengthening schemes will be proposed.

This preliminary safe assessment will allow for local remedial/repair schemes of the
damaged parts of the structure to be proposed and implemented, prioritized and
detailed in the areas needed, with typical detailed drawings and method statements
provided, pertaining to Phase 1. This is further detailed in Section 5.

These urgent repairs are proposed in Phase 1 to be implemented regardless of the
overall structural modeling and assessment of the building in Phase 2 which should
stilt follow, as this is a pressing measure, especially in the critical damaged areas such
as the shear wall(s) reported later. Strengthening beyond the repair measures, if
needed, will have to be addressed in Phase 2, independently from Phase 1.

SITE OBSERVATIONS AND FINDINGS

Following the site visit inspections, documents provided, and verbal discussions conducted,

the following preliminary and essential assessment points on the building were made.

GENERAL ON BUILDING

The building has been subject to shelling at different times of its history with traces
still apparent in certain locations, though not flagrant, since previous local repair
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measures were reported to have been done in the past, which may have covered
these damages.

The building is currently holding heavy live loads from machinery or storage that may
or may not have been foreseen in the original structural design assumptions. These
neavy ioads seem to have impacted on some floor slabs, where cracks are apparent
with slab covers fallen and steel reinforcement visible, as per Figures 2 and 3. These
limited patterns were observed in specific areas that could be inspected, noting that
some floors or areas were closed for inspection on the visit dates, or they are hidden
by false ceilings in many parts.

In some locations where the cracks are currently apparent, the buiiding occupants
removed or lessened the loads from the equipment bearing on these slabs, which
should have alleviated the propagation of the cracks, and rendered the slabs safer.
There are water leakages in some areas of the building which needed to be traced in
order to assess their impact on the structural material integrity {concrete and steel
durability, cerrosion, ...}; upon further inspection, and coring and testing conducted,
these were judged to have caused local damages that did not compromise the safety
of the building, and will be treated using conventional remedial/repair measures, as
detailed in Section 5. Some of these leakages deteriorated or damaged internal
components that are nat structural, and these are reported here for completeness,
though not part of the structural assessment, such as in the plaster and paint or the
false ceilings shown in Figures 4 and 5.

The top retracted tower floors above the regular building roof are mostly open areas
with large cantilevered solid slabs on all sides, and subject to weathering, as per
Figure 6. They could therefore be subject to sustained material damage, and some
deterioration is apparent in many locations, with patches clearly apparent that were
done to cover the possible cracking with time.

There are many areas/levels in these retracted floors that are being heavy loaded
with equipment, antennas, and a substantial communication steel tower on the top
level, Several structural reinforcing systems are placed to accommodate these
special loads, from large concrete beams, to additional steel beams and frames, to
special steel structures, .., as per Figure 7. Some of the heavy equipment and
antennas have been removed, and this alleviated the stresses on the slabs and
rendered the slabs safer.

The coring and testing in these slabs indicated that they are within the acceptable
range of material integrity, as detailed and summarized in Sub-Section 4.3, and with
the heavier loads removed, they can be considered safe in this preliminary structural
assessment in the first phase.
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Figure 3 - Exposed steel and deteriorated concrete in local slabs (e.g. 11th fioor)

Figure 4 - Deterioration of plaster and paint
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Figure 5 - False ceiling deterioration due to water leakage (e.g. 11th ftoor)
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Figure 7 - Heavy load equipment in the top retracted tower levels
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VERTICAL STRUCTURAL SYSTEM:
INTERNAL COLUMNS

Generally, the vertical structural system consisting of internal square columns seems intact,
and its material constituency well conserved, albeit the heavy live loads that may be
additionally imposed on many of the building floors. In the aim to check whether the
columns redundant safety margin was compromised, this was investigated and reported as
safe in this preliminary structural assessment conducted in this first phase, as validated in
Sub-Section 4.4, also based on the coring and testing summarized in Sub-Section 4.3,

VERTICAL STRUCTURAL SYSTEM:
CRITICALLY DAMAGED FACADE SHEAR WALL FACING WEST (Ww)

This below is with reference to the reinforced concrete shear wall facing the west side
(labeled hereafter as WW, for Wall facing West) where the damage appears to be extensive
and most critical; however, damages in the other walls were also observed, to a lesser
extent, and these are further reported later in this sub-section below. The WW descriptions
here below can be viewed in Figures 8 and 9.

¢ The total thickness of this wall, as expectedly for all peripheral walls, is 20 c¢m.

¢ This wall is reported as critical with visible damages in the form of cracking/spalling-
off in many locations that span over large areas.

» This is mainly observed from the exterior of the buiiding in the lower floors, from
ground floor to 3rd floor, but also in other upper floors, specifically on the strip
directly below the smaller retracted tower above the roof of the regular building.

¢ The damages are not apparent from the inside of the building.

A closer look at the damages, namely spalling of the concrete in sizeable chunks, as
observed looking out from the windows of the building reveal the following:

* Total separation of large exterior concrete parts of the facade wall from the main
interior part, with the void separating the outer shell part from the interior core part
of the wall reaching 1 tao 2 cm.

* These external separated parts are still holding on to the building due to an external
“extra” main reinforcement layer, which function is not clearly understood.

¢ In fact, the internal part of the wall appears to have its two layers of main
longitudinat vertical reinforcement (inner and outer) still in place, as well as the
lateral horizontal reinforcement, also in two layers, which is holding/tying the main
longitudinal reinforcement layers together.

e There seems therefore to be two layers of outer adjacent vertical reinforcement, one
held by the lateral reinforcement and another freely standing in the wall exterior
cover, which is the one that spalled off with the separated concrete chunk.

e The reinforcing bars exposed show a variable level of corrosion.
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The observation of the spalling as described above may indicate that the essential
part of the wall is preserved with reference to its consistency, given that the two
layers of inner and outer main longitudinal reinforcement are in place as well as the
two layers lateral reinforcement tying them (i.e. the reinforcement steel cage as
should have been intended is preserved within the concrete thickness that did not
spall); this is assuming that the extra outer layer that is not tied is not considered as
part of the main reinforcement, and that the remainder of wall thickness where
spalling has not occurred is sufficient, and also that the material {concrete and steel)
has not extensively deteriorated in these zanes, which was checked and validated by
the cores and testing, as detailed and summarized in Sub-Section 4.3.

The reason for the spalling in the different locations could be attributed to either or
a combination of the many factors listed below as possibilities:

1. Shelling on the building, mainly at the facades and hitting various parts,
reported to have occurred heavily in the past and at different times
preceding 1990 (with local repairs possibly done, but without precise
evidence of focation, time, extent, and type/soundness of the repairs).

2. Material deterioration and possible loss of strength (concrete and steel) due
to weathering and water leakage inside the facades from roof downwards, or
from side seepage: but this proven not significant as per core and testing
detailed in Sub-Section 4.3,

3. Overstressing due the imposition of “heavy” loads in many parts of several
typical floors and in the tower above (storage, IT systems, servers, antennas,
communication towers, etc.), which may not have been foreseen in the
original design of the building; but this was proven not significant as per
preliminary structural assessment detailed in Sub-Section 4.4.

The preliminary structural assessment therefore led the conclusion that the safety of
the building has not been compromised due to the damages in this (and other) walls
when considering vertical loads, therefore being a preliminary approximate
assessment approach in this first phase, as per Sub-Sections 4.3 and 4.4,

Regardless of the preliminary assessment results, this wall requires immediate repair
Measures to circumvent further deterioration, but more critically to prevent the
danger from the falling of spalied parts of the wall.

This immediate repair step is intended to bring the wall{s} to its original shape in
Phase 1, which should still be checked for safety along with the whole structure in a
mare comprehensive study with adverse conditions such as wind and earthquakes,
planned for Phase 2, and if found necessary, may have to undergo further
rehabilitation and strengthening, independently and over/above the proposed
remedial/repair measures to be implemented “immediately”, as described in Section
5.
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VERTICAL STRUCTURAL SYSTEM:
OTHER FACADE SHEAR WALLS FACING NORTH, EAST, AND SOUTH (WN, WE, WS)

Other facade shear walls were also inspected, mainly from outside of the building, and
damages were also ohserved in different floor levels, but to extents lesser than in the
critical WW wall above. A short summary of the status of these walls is below, and these
will have to undergo the same repair procedures as will be detailed below, to be done
concurrently with WW or afterwards.

s WN (Wall facing North or Adliyeh Court): Damages and spalling are visible and could
be alsa considered critical, and should be given attention concurrently or
immediately after WW.

e WE (Wall facing East or Elias Al-Hrawi Highway): Damages and spalling look limited
except in a thin strip frem greund to roof where leakage and steel corrosion appears
extensive (calor of corrosion is evident).

» WS (Wali facing South or at Building Entrance): Damages and spalling look minimal.
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Figure 8 - Visibie spalling and cracks on the external facade of shear wall wWw
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Figure 9 - Spalling and “void” between the outer shell part and the interior core in WW
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4.3 CORING, TESTING, AND RESULTS

Concrete core and steef bar samples from the Ogero building basements to top roof were
taken on site and tested at the American University of Beirut (AUB) Structural and Materials
Laboratory, The sampling and testing consisted mainly of: (i) concrete samples cores for
compressive strength and chemical/carbonation depth; and (ii) steel bars for tensile
strength and corrosion. Based on the site inspection visits conducted, the sample were
taken were 26: (i) 24 concrete cylinders (5 in basements, 13 in regular building floors, and 6
in upper retracted tower floors); and (ii} 2 steel bars. The results of these tests assessed the
constituency and strength of materials that were used in the preliminary assessment of the
building integrity (for strength and safety) in Phase 1, and [ater to be used in the detailed
structural assessment in Phase 2. This is further detailed and summarized in Sub-Section 4.3.

The detailed tests resuits for all samples taken are included in Appendix 1, and the samples
locations are shown on the layout drawings in Appendix 2, and this below is a summary of
all different test results and recommendations on the validity of materials strength and
constituency.

Compressive Strength (ref. Appendices 1 and 2)

SHEAR/CORE WALLS

* Range: 139-394 kg/cm?

¢ Values: 139, 157, 184, 188, 195, 203, 205 244,270,282 ,290,293 ,337, 394 kg/cm2

* Average = 242 kg/cm?

* Noticeable: 139 kg/cm” in “16" Floor) Wall (D,F)(5) Sample #12”: this is considered
“tow”, but this is the only single low value detected in all samples tested that did not
have a clear reason. Being an integral part of the full peripheral shear wall in all the
building floors where the walls compressive strength averaged about 240 kg/cm?for the
samples tested, this is therefore of no particular concern.

* Noticeable: 157 kg/cm® in the damaged zone of Wall Ww ”(3’d Floor) Wall {A,B)(1)
Sample #16”, while it is 270 kg/cm?in the non-damaged “good” zone of the same wall
location Wall WW /3™ Floor} walf (A,B)(1) Sample #15”. In this case, this one of the
spalled part of the wall that will be subject to repair, and this is therefore of no

particular concern,

COLUMNS

* Range: 187-289 kg/cm?

* Values: 187, 244, 288, 289 kg/cm?
* Average = 252 kg/cm?

SLABS

* Range:125-364 kg/cm?

* Values: 125, 169, 224, 243, 295, 364 kg/cm?
* Average = 237 kg/em?
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* Naticeable: 125 kg/cm” in “(2™ Floor Tower) Floor Slab - Sample #3”. This is a sample
taken in the slab tower, where it was mentioned that weathering may have occurred in
local parts that coutd have weakened the concrete, and some have been covered and
patched already. It was also noted that some heavy loads were removed from the
tower, and some strengthening measures are already in place in the tower. This is
therefore of no particular concern in this first phase, but it should be noted that this will
be accounted for in the second phase when a more detailed comprehensive modeling
and assessment for the whole building will be performed and reported, that will include
slabs and possible/allowable loadings to be placed.

* Noticeable: 169 kg/cm® in “(3" Floor Tower) Floor Slab - Sample #1”. Same as point
above.

Overall Assessment: The compressive strength of concrete that should have been used in
the design of the building is estimated at about 200 kg/cm?, as per standard strength
adopted in typical buildings at the time of construction. This is corroborated with the fact
that most values for the samples tested are in this range and above, and some reaching 300
and 400 above kg/cm’, There are a few limited cases where the strength is considered
“low”, reported above as “Noticeable” and explained, and as noted, and this is therefore of
no particuiar concern, and the remediai/repair measures can be done as planned and
detailed in Section 5.

Carbonation Depth (ref. Appendices 1 and 2)

Carbonation depth is desirable to be smaller than the concrete cover for steel to ensure
minimal steel corrosion and concrete cover cracking, and samples tested show that, as per
laboratory test results reported, this is exceeded. However, the building overall and detailed
inspection indicated that the concrete appearance remains “intact” except where limited
cracks in a few locations were observed. Such is the case in one or two of the walls with
visible spalling or cracking {which will be repaired), and in some slabs which may have
suffered from water leakage or extensive loading, and these slabs are now lightened in load
and will be repaired. It is also worth noting here that the concrete compressive strength is
also generally well preserved and therefore the concrete material integrity is conserved.

Chlorides and Sulfates Content (ref. Appendices 1 and 2)

Chlorides content should be checked to ensure minimal steel corrosion, and the results
reported are below the maximum acceptable limit which is 0.15% or 0.30% by weight of
cement (ASTM C1218 or ACI 318 Buiiding Code}.

In addition, the Sulfates content should be checked to ensure minimal concrete expansion
and thus cracking, and the results reported are below the maximum acceptable limit which
is 4% by weight of cement (BS 8110).

Therefore the values reported for the concrete samples tested in seven varied components
and locations all fall below the tolerable fimits. Further, as reported for carbonation, as
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reported for carbonation, the concrete material and its compressive strength are generally
well preserved and therefore the concrete material integrity is conserved.

Steel Bars (ref. Appendices 1 and 2)

The yield strength of steel that should have been used in the design of the building is
estimated at about 4,200 kg/cm®, as per standard value for main reinforcing steel adopted
in typical buildings at the time of construction. Sample results reported are 4,239 and 4,700
kg/cm®. Also corrosion of steel is not apparent overall, except in areas where concrete has
cracked or spalled, and bars have been exposed, and these will be treated or bars replaced
added/replaced during the remedial/repair measures as planned and detailed in Section 5,

4.4 PRELIMINARY STRUCTURAL ANALYSIS AND ASSESSMENT — PHASE 1

The preliminary/approximate anaiysis and assessment of the structural system and
validation of the structural integrity was conducted based on the analysis of direct vertical
loading on the concrete shear/core walls and columns vs their compressive capacity.

This analysis was performed using a conservative approach and criteria. Based on Sub-
Section 4.3, a concrete compressive strength of 210 kg/cm® was considered, and a minimal
1% reinforcing steel ratio was assumed. Live loads were taken a high 500 kg/m2 at all floor
levels (unusual probability), and dead loads were calculated from the self and superimposed
weighs. The columns were 95 cm x 95 ¢m and the walls were 20 ¢cm thick. With the above,
the two most critical columns, namely on axes B-2 and B-3, and all shear/core walls, were
checked to be safe at the lowest second basement level {location of columns and walls are
shown in the typical floor drawing of Appendix 3).

Therefore in Phase 1, the integrity of the building is confirmed when no adverse effects such
as extreme winds or earthquakes are considered. A comprehensive assessment will be
included in Phase 2, where a full model and study of all structural elements will be done
and, if needed, rehabilitation/strengthening schemes will be proposed.

4.5  ASSUMPTIONS AND LIMITATIONS

As noted earlier, the following assumptions and limitations are pertinent to the current
preliminary study conducted in the first phase, and should be re-emphasized.

* Since no detailed structural drawings of the original design are available, reasonable
and safe assumptions were made on the “hidden” elements, and on steel
reinforcement in all components.

¢ The urgent repairs proposed in Phase 1 are immediately necessary, mainly in the
external shear walls, but not sufficient to ensure that the building is safe under all
conditions of loading, normal or adverse, which will be conducted in Phase 2.

* Foundations were not assessed in the preliminary first phase, and will be included in
the foilowing second phase, only if requested. If not required, it wiil be assurned, and
at the responsibility of QGERO, that the original foundation design of the building is
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safe; otherwise and if required, special measures and procedures should be taken to
obtain soil and existing foundation data, such as described earlier.

Based on the recommendations and conclusions made on the safety of the building in its
present state, which followed the material testing and the preliminary structural
assessment, local remedial/repair schemes of the damaged parts of the structure are
proposed. The extent and level of repairs were identified based on the findings of Phase 1.
This includes the proposal and development of a scheme and pracedures for the works to
oe done on site through drawings and bill of quantities.

These measures to be implemented are prioritized and detailed in the areas needed, with
typical detailed drawings and method statements provided. These urgent repairs are
proposed in Phase 1 to be implemented regardless of the overall structural modeling and
assessment of the building in Phase 2 which should still follow, as this is a pressing measure,
especially in the critical damaged areas such as the shear wall(s) reported later.
Strengthening beyond the repair measures, if needed, will have to be addressed in Phase 2,
independently from Phase 1.

The repairs proposed apply mainly to the peripheral shear walls (ref. Typical Floor layout in
Appendix 3). In particular, this is in reference shear wall facing the west side (WW) where
the damage appears to be extensive and most critical in a few locations; however, damages
in the other walls were also observed, to a lesser extent, and they should considered for
inspection during the work implementation. Further descriptive details on these walls and
the damaged entailed were presented in Sub-Section 4.2,

The WW wall plan and vertical layout are shown in Appendix 3, and the various damage
levels (DL) are noted and described on the wall section. These are labeled as: DL1 for noon-
visible cracks, DL2 for visible cracks, and DL3 for heavy spalling and separation. Alsg included
in the appendix are the structural repair drawings relevant to each damage level, with the
relevant methaod statements and notes to be following during construction.

Also reported earlier are local/limited damaged slabs which can be categorized as DL1 or
DL2, and their repair techniques should follow the same procedures described for the walls
in Appendix 3.

Further to the repair measures proposed, and following the preliminary structural
assessment of phase 1, it was urgently recommended to remove all unnecessary equipment
that is heavily loading on several floor levels, and in particular on the roof of the building
and in some areas in the tower above the roof.
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REHABILITATION OF OGERQ BUILDING IN ADLIEH LEBANON SECTION 033000; CAST-IN-PLACE CONCRETE
FENDER DOCUMIENTS QUTLINE SPECIFICATIONS

033000 - CAST-IN-PLACE CONCRETE

[ - SUMMARY

~ This Scction specifies cast-in place concrete, including formwork,
reinforcing, mix design, placement procedures, and finishes.

»  Cast-in-place concrete includes all woks such as foundations, walls,
slabs. biinding, etc...

A%

Codes and Standards: Comply with the Lebanese codes and the
foliowing codes. specifications, and standards, except where more
stringent requirements are shown or specified:

* ACL 318-11 (Amecrican Conerete Institute) for Structural Concrete
clement)

e  AC!I 347 Formwork for Concrete
«  ACI 504R Guide to Joint Sealants for Concrete Structures.

- FORM MATERIALS

» Forms for Concrete elements: Plywood, metal, metal-framed plywood
faced o provide continuous, straight, smooth, exposed surfaces. Furnish
in largest practicable sizes to minimize number of joints and to conform
1o joint system shown on drawings.

»  lorm Ties: Factory-fabricated, adjustable-length, removable or snap-off
metal form ties designed to prevent form deflection and to prevent
spilling of concrete upon removal. Provide units that will leave no metal
closer than 1-1/2 inches (38 mm) to the plane of the exposed concrete
surface,

» Provide tics that, when removed, will leave holes not larger than 1
inch (25 mm) in diameter in the concrete surface.

m - REINFORCING MATERIALS

»  Reinforcing Bars: IHigh tensile steel conforming to BS4449 and BS
8666, Grade 75, deformed, fy = 5200 Kg/cm?. Ties and stirrups shall be
High tensile bars confirming to BS4449 grade 75, fy= 5200 Kg/em?.

#  Low-Alloy-Steel Reinforcement Bars: ASTM A706, deformed when
welding is required.
#  Steel Bar Mats: ASTM A 184M, assembled with clips.

»  Plain-Steel Welded Wire Reinforcement: ASTM A 185, plain, fabricated
from as-drawn steel wire into flat sheets,

#  Deformed-Steel Welded Wire Reinforcement: ASTM A 497, flat sheet.

»  Reinforcement weight/m as published in the BS4449 shall be used for
calculating reinforcement quantities.
#  Galvanized Reinforcing Bars: ASTM A 767 (ASTM A 767M), Class 11

[2.0 oz. zinc psf (610 g/sq. m)], hot-dip galvanized after fabrication and
bending.

#  Lpoxy-Coated Reinforeing Bars: ASTM A 775 (ASTM A 775M).
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REHABILITATION OF OGERG BUILDING IN ADLIEH - LEBANON SECTION 033000: CAST-IN-PLACE CONCRETE

TENDER DOCUMENTS

OUTLINE SPECIFICATIONS

Steel Wire: ASTM A 82, plain, cold-drawn steel.

»  Weclded Wire Fabric: ASTM A 185 welded steel wire fabric.

»  Epoxy-Couated Welded Wire Fabric: ASTM-A 884, Class A.

#  Supports for Reinforcement: Bolsters, chairs, spacers, and other devices
for spacing, supporting, and fastening reinforcing bars and welded wire
fabric in place. Use wire bar-type supports complying with CRSI
specifications.

IV - REINFORCEMENT ACCESSORIES
»  Bar Supports: Bolsters, chairs, spacers, and other devices for spacing,

supporting, and fastening reinforcing bars and welded wire
rcinforcement in place. Use wire bar-type supports complying with
CRSI specifications.

Spaccrs shall be of such materials and design as will be dense durable, not
lead to corrosion of the reinforcement, and not cause spalling of the concrete
cover. Spacer blocks made from cement, sand and small aggregates shall
match the mix proportions and appearance of the surrounding concrete and
shall have cylinder compressive strength, durability of not less than the
surrounding concrete. They shall accordingly support the reinforcement, resist
displacement, not cause indentation of the formwork.

Spacers will not be permitted against a concrete face which will be exposed in
the finished works,

Concrete spacer blocks made on Site are not permitted.

For concrete surfaces exposed to view where legs of wire bar supports contact
forms, use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar
supports.

Support all slab reinforcement at the correct levels on approved bar chairs
spaced at maximum 900mm centerline to centerline both ways.

Joint Dowel Bars: Plain-steel bars, ASTM A 615M, Grade 420. Cut
bars true to length with ends square and free of burrs.
Couplers

Manufacturer: Lenton by Erico, or approved equal.

Couplers shall comply with BS 8110 when used with reinforcement bar,

Standard tapered thread coupler to join the reinforcing bars. It comprises an
internaily threaded sleeve with two right hand threads tapered toward the
middle of the coupler.

Installation:

a.  Supply coupler fixed to one of the corresponding reinforcing bar.

b.  Position the continuation bar in the sleeve and rotate the bar into the
coupler

c. Tighten the joint to the specified torque using a wrench on the
continuation bar.

Coupler dimension shall be as per the following table:

' Bar diameter 12 1 16 20 25 3 40 50
" Ixternal diameter (d) 22 | 25 30 36 | 46 55 70
. Couplerlength (1) | 58 | 70 | 74 | 90 | 112 | 138 | 170

L
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REHABILITATION OF OGLERQ BUILDING IN ADLIEH - LEBANON SECTION 033000: CAST-IN-PLACE CONCRETE

TENDER DOCUMENTS OUTLINE SPECIFICATIONS
“Weight (kg) 0.09 0.17 | 026 | 043 [ 086 | 142 | 2.22
“Torque (Nm) 60 | 110 | 165 | 265 | 285 | 330 | 350

¥ - POSTINSTALLED REBAR CONNECTIONS USING INJECTION MORTAR

»  Approved manufacturers: HILTI, SIKA, FISCHER or approved equal.

#  Injection mortar shall be used whenever post installed rebar connections
are required to connect new reinforcement to existing structure,
#  Rcbar applications are, but not limited to the following:

*  Structural connections (e.g. walls, slabs, stairs, etc...).
+  Starter bars.
*  Variations to design,
»  The contractor is requested to submit the following:

*  Product deseription (material, suitability for cracked or uncracked concrete,
suitability for seismic design, etc...).

* Injection mortar technical data sheet

*  VOC content,

* Luropean Technical Approval (ETA).

s IS0 certificate.

*  Design loads, design concept and embedment depth.

+ Field pull out test done by an independent agency, and in presence of the
consuftant.

*  Sample.
*  Detailed method of application including method of borehole cleaning,

* 5 ycars warranty for materials and workmanship from the date of Taking Over
Certificate of the whole of the Works.

V1 - CONCRETE MATERIALS

#  Portland Cement: ASTM C 150, Type L.

* Use onc brand of cement throughout Project unless otherwise
acceptable to Structural Engineer.

#  Normal-Weight Aggregates: ASTM C 33 and as specified. Provide
aggregates from a single source for exposed concrete.

» For exposed cxterior surfaces, do not use fine or coarse aggregates
that contain substances that cause spalling.

* Local aggrepates not complying with ASTM C 33 that have been
shown to produce concrete of adequate strength and durability by
special tests or actual service may be used when acceptable to
Lngincer.

= The aggregates used for exposed- concrete surfaces can range from 3-
mm and 6-mm 'pebbles’ to large stones placed into the surface of the
concrele

»  Water: Potzhble.
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REHABILITATION OF OGERO BUTLDING IN ADLIEH - LEBANON SECTION 033000: CAST-IN-PLACE CONCRETE

TENDER DOCUMENTS

QUTLINE SPECIFICATIONS

Admixtures, General: Provide concrete admixtures that contain not
more than 0.1 percent chloride ions.

»  Water-Reducing Admixture: ASTM C 494, Type A.

»  ligh-Range Water-Reducing Admixture: ASTM C 494, Type F or
Type (.

7 Waler-Reducing, Accelerating Admixture: ASTM C 494, Type E,

¥  Water-Reducing, Retarding Admixture: ASTM C 494, Type D.

Vil - RELATED MATERIALS

~  Water stops: Provide flat, dumbbell-type or center bulb-type water stops
at construction joints and other joints as indicated. Size to suit joints.

»  Rubber Watcr stops: Corps of Engineers CRD-C 513.

#  Polyvinyl Chloride Water stops: Corps of Engineers CRD-C 572.

#  Sand Cushion: Clean, manufactured or natural sand.

¥»  Vapor Retarder: Provide vapor retarder that is resistant to deterioration
when tested according to ASTM E 154, as follows:

s Polyethylene sheet not less than 8 mils (0.2 mm) thick.

»  Watcr-resistant barrier consisting of heavy Kraft papers laminated
together with glass-fiber reinforcement and over-coated with black
polycthylene on each side,

# Vapor Barrier: Pre-molded scven-ply membrane consisting of
reinforced core and carrier sheet with fortified bitumen layers, protective
weather-coating, and plastic artistic sheet.  Water vapor fransmission
ratc of 1 perm when tested according to ASTM E 96, Method B.
Provide manufacturer's recommended mastics and gusset tape.

»  Non-slip Aggregate Finish: Provide fused aluminum oxide granules or
crushed ecmery as the abrasive aggregate for a non-slip f{inish, with
cmery aggregate containing not less than 50 percent aluminum oxide and
not less than 25 percent ferric oxide. Use material that is factory-graded,
packaged, rustproof, non-glazing, and unaffected by freezing, moisture,
and clcaning materials.

> Colored Wear-Resistant Finish: Packaged dry combination of materials
consisting of Portland cement, graded quartz aggregate, coloring
pigments, and plasticizing admixture. Use coloring pigments that are
finely ground non-fading mineral oxides inter-ground with cement.
Color as sclected by Architect from manufacturers' standards, unless
otherwise indicated.

»  Absorptive Cover: Burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. (305 g/sq. m), complying with AASHTO M
182, Class 2.

»  Moisture-Retaining Cover: One of the following, complying with

ASTM C 171.
«  Waterproof paper.
+ Polyethylene film.
« Polyethylenc-coated burlap.
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RETABILITATION OF OGEROQ BUILDING IN ADLIEH - LEBANON SECTION 033000: CAST-IN-PLACE CONCRETE
IENDER DOCUMENTS OUTLINE SPECIFICATIONS

#  Liquid Membrane-Forming Curing Compound: Liquid-type membrane-
forming curing compound complying with ASTM C 309, Type 1, Class
A. Moisture loss not more than 0.55 kg/sq. m when applied at 200 sq.
ft./gal (4.9 sq. m/L).

»  Water-Based Acrylic Membrane Curing Compound: ASTM C 309,
Type I, Class B.

v

Provide material that has a maximum volatile organic compound (VOC)
rating of 350 g/L..

#  Livaporation Control:  Monomolecular film-forming compound applied
to exposed concrete slab surfaces for temporary protection from rapid
moisturc loss,

w

Under-layment  Compound:  Free-flowing, self-leveling, pumpable,
cement-based compound for applications from 1 inch (25 mm) thick to
feathered edges.

#  Bonding Agent: Polyvinyl acetate or acrylic base.

»  Epoxy Adhesive: ASTM C 881, two-component material suitable for
use on dry or damp surfaces. Provide material type, grade, and class to
suit Project requirements.

Vil - PROPORTIONING AND DESIGNING MIXES

#  Prepare design mixes for each type and strength of concrete by ecither
laboratory trial batch or field experience methods as specified in BS
8110. For the trial batch method, use an independent testing agency
acceptable to Engineer for preparing and reporting proposed mix
designs.

Do not usc the same testing agency for field quality control testing.
* Limit usc of fly ash to not exceed 25 percent of cement content by
weight.

#  Submit written reports to Engineer of each proposed mix for each class
of concrete at least [5 days prior to start of Work. Do not begin concrete
production until proposed mix designs have been reviewed by Engincer.

#  Design mixes to provide normal weight concrete with the following
properties as indicated on drawings and schedules:

« 40 MPa, 28-day compressive strength; (cylinder) water-cement ratio,
0.40 maximum (non-air-entrained), 0.35 maximum (air-entrained).

» 35 MPa. 28-day compressive strength; (cylinder) water-cement ratio,
0.40 maximum (non-air-entrained), 0.35 maximum (air-entrained).

» 30 MPa. 28-day compressive strength; (cylinder) water-cement ratio,
0.50 maximum (non-air-entrained), 0.40 maximum (air-entrained).

» 25 MPa, 28-day compressive strength; (cylinder) water-cement ratio,
0.52 maximum (non-air-entrained), 0.45 maximum (air-entrained).
* 20 MPa. 28-day compressive strength; (cylinder) water-cement ratio,
0.60 maximum (non-air-entrained), 0.50 maximum (air-entrained).
#  Water-Cement Ratio: Provide concrete for following conditions with
maximum watcr-cement (W/C) ratios as follows:
¢ Subjccted to freerzing and thawing: W/C 0.45,
* Subjected to deicers/watertight: W/C 0.40.
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REHABILITATION OF OGERO BUILDING IN ADLIEH - LEBANON SECTION 033000: CAST-IN-PLACE CONCRETE
TENDER DOCUMENTS QUTLINE SPECIFICATIONS

* Subjected to brackish water, salt spray, or deicers: W/C 0.40.

#  Slump Limits: Proportion and design mixes to result in concrete slump
at point of piacement as follows:

¢ Ramps, slabs, and sloping surfaces: Not more than 3 inches (75 mm).

* Reinforced foundation systems: Not less than | inch (25 mm) and not
more than 3 inches (75 mm).

» Concrete containing high-range water-reducing admixture (super-
plasticizer): Not more than 8 inches (200 mm) after adding admixture
to site-verified 2 - 3 inch (50 - 75 mm) slump concrete.

*  Other concrete: Not more than 4 inches (100 mm).

»  Adjustment to Concrete Mixes: Contractor may request Mix design
adjustments when characteristics of materials, job conditions, weather,
test results, or other circumstances warrant, as accepted by Architect,
Laboratory test data for revised mix design and strength results must be
submitted to and accepted by Architect before using in Work,

»  Fiber Reinforcement: Add at manufacturer's recommended rate but not
less than 1.5 Ib/cu. yd. (0.9 kg/cu. m).
X - ADMIXTURES

»  Use water-reducing admixture or high-range water-reducing admixture
(supecr-plasticizer) in  concrete, as required, for placement and
waorkability.

» Use accclerating admixture in concrete slabs placed at ambient
temperatures below 50 deg F (10 deg C).

¥

Use high-range water-reducing admixture in pumped concrete, concrete
for heavy-use industrial slabs, architectural concrete, parking structure
stabs, concrete required to be watertight, and concrete with water-
cement ratios below 0.50.

\

Use air-cntraining admixture in exterior exposed concrete unless
otherwise indicated. Add air-entraining admixture at manufacturer's
prescribed rate to result in concrete at point of placement having total air
content with a tolerance of plus or minus 1-1/2 percent within the
following limits:

» 4.5 percent (moderate exposure); 5.5 percent (severe exposure) for |-
172 inch (38 mm) maximum aggregate.

« 4.5 percent (moderate exposure); 6.0 percent (severe exposure) for 1
inch (25 mm) maximum aggregate.

* 5.0 percent (moderate cxposure); 6.0 percent (severe exposure) for
3/4 inch (19 mm) maximum aggregate.

* 5.5 percent (moderate exposure); 7.0 percent (severe exposure) for
1/2 inch (13 mm) maximum aggregate.

‘ ki

Use admixtures for water reduction and set accelerating or retarding in
strict compliance with manufacturer's directions.

v

Usc Waterproofing additive for impermeable concrete
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REHABILITATION OF OGERQ BUILDING IN ADLIEH - LEBANON SECTION 033000: CAST-IN-PLACE CONCRETE
IENDER DOCUMENTS QUTLINE SPECIFICATIONS

Xo- JOINTS

»  Construction Joints: Locate and install construction joints so they do not
impair strength or appearance of the structure, as acceptable to Architect.

»  Provide keyways at least 1-1/2 inches (38 mm) deep in construction
joints in walls and slabs and between walls and footings. Bulkheads
designed and accepted for this purpose may be used for slabs.

#  Placc construction joints perpendicular to main reinforcement. Continue
reinforcement across construction joints except as indicated otherwise.
Do not continue reinforcement through sides of strip placements.

v

Usc bonding agent on existing concrete surfaces that will be joined with
fresh concrete.

#  Water stops: Provide water stops in construction joints as indicated.
[nstall water stops to form continuous diaphragm in each joint. Support
and protcct exposed water stops during progress of Work. Field-
fabricate joints in water stops according to manufacturer's printed
instructions.

» Isolation Joints in Slabs-on-Grade: Construct isolation joints in slabs-
on-grade at points of contact between slabs-on-grade and vertical
surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

» Joint fillers and sealants are specified in Division 7 Section "Joint
Sealants.”
- INSTALLATION

#  The contractor shall submit to the engineer for his approval a complete
method statement for all concrete works.

NE- FIELD QUALITY CONTROL

»  Testing: By Owner-engaged agency.

#  Testing agencey to be Certified and accredited.

- IMPORTANT NOTE

»  This specification should be tightly related to the drawings, details,
calculation notes, design documents and procedures.

AV - METHOD STATEMENT

Al STEPS OF REPAIR DAMAGED WALL (DL1):

1. ldentify visible cracks in the specified location.

2. Remove cracked concrete to display steel reinforcement bars using
light hand tools,

3. Treat steel reinforcement bars as per general note hereafter.

LACTCO BEIRUT JANUARY 2020 PaGre9or 2]




REHABILITATION OF OGERQ BUILDING I'N ADLIEH - LEBANON SECTION 033000: CAST-IN-PLACE CONCRETE

FENDER DOCUMENTS

OQUTLINE SPECIFICATIONS

e

4.

Repair concrete using plastering material as per general notes
hereafter.

General Notes related to DL1:

8]

[¥3

- Repair material shall be non-sag low shrinkage premixed repair

mortar for thicknesses less than 6 cm. provide engineer data sheet of
repair mortar for prior approval. No bonding agents shall be used.

Removal of concrete shall be done with chipping hammers not
exceeding 7 kg in weight.

Corroded reinforcement to remain and adjacent concrete areas shall
be cleancd with water pressure of at least 250 bars but not more than
700 bars. Backside of reinforcement that cannot be reached with
waler pressure shall be thoroughly cleaned by hand with a steel brush
or sand paper. Reinforcement shall not be coated.

Minimum clcarance behind rebars to receive new repair material shall
not be less than 3 em.

B. STEPS OF REPAIR DAMAGED WALL (DL2):

. Contractor shall verify all areas noted as zone DI.2 to locate non

visible ¢racks using small hammer as per general note hereafter

Remove cracked concrete to display steel reinforcement bars using
light hand tools

Treat steel reinforcement bars as per general note hereafter

Repair conerete using plastering material as per general notes
hercafier

General Notes:

(o)

- Repair matcrial shall be non-sag low shrinkage premixed repair

mortar for thicknesses less than 6 cm. provide engineer data sheet of
repair mortar for prior approval. No bonding agents shall be used.

Removal of concrete shall be done with chipping hammers not
exceeding 7 kg in weight.

Corroded reinforcement to remain and adjacent concrete areas shall
be cleaned with water pressure of at least 250 bars but not more than
700 bars. Backside of reinforcement that cannot be reached with
watcer pressure shall be thoroughly cleaned by hand with a steel brush
or sand paper. Reinforcement shall not be coated.

LACkCo Briret - January 2020
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REHABILITATION OF OGERQ BUILDING IN ADLIEI - LEBANON SeCTION 033000: CAST-IN-PLACE CONCRETE
TENDLER DOCUMENTS

OUTLINE SPECIFICATIONS

C.

. Minimum clearance behind rebars to receive new repair material shall

not be less than 3 cm.

STEPS OF REPAIR DAMAGED WALL (DL3):

Y/

)

(W8]

. Remove spalled concrete using light, chipping hammers by breaking

into small pieces (see general note 3 below).

Keep and treat steel reinforcement bars whenever possible and push
inside {Sce general note 4 below)

Add new steel reinforcement bars wherever needed to replace lost
bars. T'l4 vertical and T10 Horizontal (See gencral note 5 below).

Add T10@40 (L.: 30cm) steel dowels (L.: 15cm inside wall with
epoxy +15 cm outside) staggered as shown in drawing (plan and
section),

Pour new concrete at stages (see general notes 1 & 2 below)

General Notes:

]

[VE)

Repair material shall be non-sag low shrinkage premixed repair
mortar {or thicknesses less than 6 cm, and cast in place concrete or
shoterete for larger thicknesses. Provide engineer data sheet of repair
mortar for prior approval. No bonding agents shall be used.

Cast in place concrete shall be placed by form and pour technique at
stages, Maximum nominal aggregate size shall not exceed 5 mm.
slumps shall range from 18 ¢m to 24 cm. this slump shall be achieved
by using water reducing admixtures.

Demolition of conerete shall be done with chipping hammers not
exceeding 7 kg in weight.

Corroded reinforcement to remain and adjacent concrete areas shall
be cleaned with water pressure of at least 250 bars but not more than
700 bars. Backside of reinforcement that cannot be reached with
water pressure shall be thoroughly cleaned by hand with a steel brush
or sand paper. Reinforcement shall not be coated.

When steel bars have lost more than 20% of their cross sectional
areas, replace bars.

Minimum clearance behind rebars to receive new repair material shall
not be less than 3 cm.

[AaCreo Bamur
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REHABILITATION OF OGERO BUILDING IN ADLIEH - LEBANON SECTION 035300: CONCRETE TOPING

IENDER DOCUMENTS

QUTLINE SPECIFICATIONS

035300 -

-

Vo=

CONCRETE TOPING
SUMMARY

»  Cement-based screed for concrete flooring to received waterproofing &
wherever required

QUALITY ASSURANCE

#  Maockups for concrete floor toppings.

MATERIALS

> Conerete Floor Topping Compressive Strength (28 Days): min. 20 MPa,
ASTM 109/C & 109/M.

»  Thickness of concrete toping as shown on drawings and as specified by
the engincer.

»  Deformed - Steel Welded Wire Reinforcement (where required); ASTM
A 497/A 497M

~  Scmirigid joint filler.

#  All other necessary materials and accessories necessary for the good
exceution of screed.

»  Any type of coloring agent as per engincer requirements,

#  Any type of surface treatment such as water repellent, water proofing
and the like, as per engineer requirements.

INSTALLATION

#  Concrete Floor Topping Application: Monolithic topping to new
concrete, smooth finished to receive any type of coating/waterproof as
required.

»  The contractor shall submit to the engineer for his approval a complete
method statement for screed application.

FIELD QUALITY CONTROL

#  Testing: By Owner-engaged agency.

IMPORTANT NOTE

» This outline specification should be tightly related to the drawings, details,
caleulation notes, design documents and procedures
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REHABILITATION OF OGERQO BUILDING IN ADLIEIN - LEBANON SECTION075216: WATER REPELLENTS
[ENDER DOCUMENTS (JUTLINE SPECIFICATIONS

071900 - WATER REPELLENTS
I- SUMMARY

# T'his section includes the application of water repellent for both stone or
concrete. wherever required.

» Nitocote SN 522* from FOSROC, or approved equal.

IT- PERFORMANCE REQUIREMENTS

# lighly resistant to atmospheric contaminant.
7 Algae resistant,
7 Increascs freesze saw resistance and decreases the efflorescence.

» Reducces the absorption of water and water-borne salts.

IIT - MATERIALS

# Silane/Siloxanc-Blend, Penetrating Water Repellent: Colorless and Clear

IV- QUALITY ASSURANCE
» Regulatory Requirements: as required

» Mockups to be approved by the engineer.

V- APPLICATION

» Preparation: all surfaces must be free from contaminations such as grease.
oil, loose particles and any other compound.

» Applications using cither a soft brush or low pressure spray equipment.
» Application rate: 0.4 litres/m2

Cleaning: This product should be removed from tools and equipments
using Fosroc solvent 102 immediately afier use.

v

VI-  WARRANTY

»  Materials and Workmanship: minimum 5 years.

VII - FIELD QUALITY CONTROL

» Testing Agency: by Owner engaged agency

VHI - IMPORTANT NOTE

» This outline specification should be tightly related to the drawings, details,
calculation notes, design documents and procedures
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REHABILITATION OFF OGERQO BUILDING IN ADLIEN - LEBANON SECTION 075323 EPDM WATERPROOFING
TENDER BOCUMENTS QUTLINE SPECIFICATIONS

075216 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM)
WATERPROOFING

[ - SUMMARY

Cold applied EPDM membrane waterproofing system fully adhered
to roofs, and to surfaces as shown on drawings and details.

» Al other related materials such as protection boards, drainage boards,
geotextile, metal flashing and the like.

* Aggregate ballast/Gravel.
« Adhcsive
*  Scalant

Carlisle SynTee Incorporated or approved equal.

I - QUALITY ASSURANCE

Source Limitations: Obtain waterproofing materials from single
source from single manufacturer.

Mockups for complete waterproofing system

m - MATERIALS

Waterproofing Membrane Sheet to roof:
+  EPDM: ASTM D 4637, non-reinforced uniform, flexible EPDM
membrane in the largest sheet possible.
»  Thickness: 1.5mm thick unless otherwise indicated on the drawings.
« Exposcd Face Color: Black.
¢ [astencrs and Plates:

o HP Fasteners: a threaded, black epoxy electro-deposition coated fastener.

o Conerete Spikes: a non-threaded, black epoxy electro-deposition coated
fastener.

© Termination Bar Nail-In: an expansion anchor with stainless steel drive pin
used for fastening the Termination Bar or Seam Fastening Plates to
concrete, or block walls,

o Insulation Fastening Plates: a 75mm diameter metal plate used for
insulation attachment in conjunction with HP Fasteners or Concrete
Spikes.

o Scam Vastening Plates: a 50mm diameter metal plate used in conjunction
with EPDDM membranc for membrane securement.

The EPDM shall be fully adhered over concrete screed. Adjoining
sheets of EPDM membrane are spliced together a minimum 150mm
with factory applied butyl splice tape.

The membrane shall conform to the minimum physical properties of
ASTM D 4637,
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REHABILITATION OF OGERO BUILDING IN ADLIEE - LEBANON

IENDER DOCUMENTS

SECTION 075323; EPDM WATERPRCOFING

QUTLINE SPECIFICATIONS

Physical Property Test Method SPEC. (Pass)
;)[/;Olcrance on Nominal Thickness, ASTM D 412 £10
Weight, 1bm/fi2 (kg/m2) 0.35(1.7)
(1.5 mm)

Tensile Strength, min, psi (Mpa) ASTM D412 1630(11.2)
Llongation, Ultimate, min, % ASTM D 412 480
Tear Strength, min, Ibf/in (KN/m) | ASTM D 624 (Die C) 200 (40.3)
Factory Seam Strength, min. Modified ASTM D3 8§16 Membrane Rupture
Resistance to Heat Aging ASTM D 573

Properties after 4 weeks @ 240°F

(116°C) ASTM D 412 ASTM D 412 1500 (11.0)
Tensile Strength, min, psi (Mpa) ASTM D 624 310
Elongation, Ultimate, min, % ASTM D 1204 240 (42.0)
T'ear Strength, min, Ibf/in (KN/m) -0.4
Linear Dimensional Change, max,

%

Physical Property Test Method SPEC. (Pass)
Ovone Resistance ASTM D 1149 No Cracks
Condition afier exposure to 100

pphm

Ozone in air for 168 hours @

104°F (40°C) Specimen is at 50%

strain

Brittleness Temp., max, °F ASTM D 746 -85 (-65)
(116°C)

Resistance to Water Absorption ASTM D 471 2.0
After 7 days immersion &

158°F(70°C) Change in mass,

max, %

Water Vapor Permeance max, ASTME 96 0.05
perms {Proc. B or BW)

Resistance to Outdoor (Ultraviolet) | ASTM G 4637 Conditions No Cracks
Weathering Xenon- Arc, 7560 No Crazing
kJ/m® total radiant exposure at 0.70

W/m? irradiance, 80°C black panel

temp.

Sheet Composition ASTM D 297 100
Weight percent of polymer that is

EPDM, min %

Fabric Adhesion (Ibf7in.} Machine ASTM D413 4.6
direction 77° IF

Puncture resistance (Ibf) ASTM E154 265 at 2.537

Cold-Applied Adhesive: A high-strength synthetic rubber adhesive
used for bonding EPDM membranes to various surfaces compatible

with EPDM membrane and

manufacturer.

recommended by membrane
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REHABILITATION OF OGERO BUILDING IN ADLIEI] - LEBANON SECTION 075323: EPDM WATERPROOFING
[ENDER DOCUMENTS OUTLINE SPECIFICATIONS

Geotextile membrane: Non-woven polypropylene fiber-mat
separation and protection layer.

»  Approximate Weight: 250 g/m?, EN 965.

» Tensile strength: 800N/5cm, EN ISO 10319.

« Llongation at break: > 60%, EN 1SO 10319 - ASTM D 751.

*  Manufacturers: PLYDEX or approved equal
Protection Board: Polypropylene material, unless otherwise
specified.

» Approximate Weight: 500 g/m?

» Thickness: minimum 3 mm

*  Water Absorption: Nil

« Resistance to Puncture loads: 1500 N, ASTM E154

* Manufacturers: Cartonal or approved equal
Stainless Steel / Aluminum flashing: compatible with the
waterproofing membrane, as recommended by the manufacturer.
Mastic sealant,
In addition to all necessary accessories as shown on drawings, and
as required by the engineer.

* Forexpansion joint detail, the following system shall be applied

e DBacking rod

»  Strip membrane

« Mastic scalant

» [n addition to all necessary accessories as shown on drawings, and as

required by the engineer,

H.D.P.E. Drainage Board Composite: Light, flexible, resilient and
high strength one side cuspated structure. Cuspated core shall be
HDPE (High Density Polyethylene), type recommended by
manufacturer. It shall have a total thickness of 8mm and core
weight 600 g/m* with excellent UV resistance and soil chemical
resistance.

*  Core polymer: HDPE.
*  Compressive strength: Up to 20,000 kg/m2,
*  Manufacturers: PLYDEX - Geo-Drain SD-80 or approved equal,

All other necessary materials and accessories necessary for the good
execution of waterproofing systems, as shown on drawings and
specified by the engincer.

N - INSTALLATION

The contactor shall submit to the engineer for his approval, a
complete method statement and material submittal for the
application of waterproofing systems, as shown on drawings and
details.
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REHABILITATION OF GGERO BUILDING IN ADLIEH - LEBANON SECTION 075323: EPDM WATERPROOFING
FENDER DOCUMENTS OUTLINE SPECIFICATIONS

V- WARRANTY

Materials and Workmanship Warranty: minimum 10 years for the
complete system.

V- FIELD QUALITY CONTROL

Testing Agency: Owner engaged.

Tests are carried out on the separate components of the system, and
on the finished membrane.,

VIl - IMPORTANT NOTE:

This outline specification should be tightly related to the drawings,
details and the requirements of the engineer.
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REHABILITATION OF OGERO BUILDING IN ADLIEH - LEBANON SECTION 092400: PORTLAND CEMENT PLASTERING
TENDER DOCUMENTS QOUTLINE SPECIFICATIONS

092400 - PORTLAND CEMENT PLASTERING

A- ORDINARY PLASTERING

I- SUMMARY

»  Interior Portland cement plasterwork 15 mm, unless otherwise specified

»  Exterior Portiand cement plasterwork 25 mm, unless otherwise specified

I1- QUALITY ASSURANCE

#  Mockups for cach finish and texture.

»  Pre-installation conference.

nr - PLASTER MATERIALS
#  Portland cement, ASTM C 150, Type L.
~  Sand Aggregate for Base and finish Coats: ASTM C 897,
#  Admixtures: Water-retaining admixture and air-entraining admixtures

»  bxpanded-Mectal Lath: Hot dip galvanized, unless otherwise specified.

#»  Channels, Corner reinforcements and the like: Hot dip galvanized.
~  Water for Mixing and Finishing Plaster: Potable.

#  Bonding Agent: ASTM C 932.

»  Acid-Etching Solution.

#  Color Reference: IC1 675 and ICI 785

»  Texture: Smooth hand trowel and medium

#  Dash-Coat Material: 2 parts Portland cement to 3 parts fine sand

# In addition to all other materials and accessories required for the
complete installation, as shown on drawings and details and specified by
the engincer.

IV - APPLICATION
#  Surface preparation: substrates must be clean, sound and dust free.
»  Etch concrete & masonry areas indicated for direct plaster application
»  Apply spatter dash coat prior to application of plaster.
#  Plaster application: using a stainless steel or plastic trowel, in circular.

horizontal or vertical motion.

#  Thickness: cach layer must have a maximum thickness of 10 mm, unless
otherwise specified.

» Note: the contractor shall submit to the engineer for his approval a
complete method statement of the plastering works.
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REHABILITATION OF OGERO BUILDING IN ADLIEH - LEBANON SECTION 092400: PCRTLAND CEMENT PLASTERING
TENDERDOCUMENTS QOUTLINE SPECIFICATIONS

V- FIELD QUALITY CONTROL

» By Owner-cngaged agency

VI - IMPORTANT NOTE:

»  This outlinc specification should be tightly related to the drawings,
details and the requirements of the engineer.
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