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аварийных ситуаций. Это, в свою очередь, привело 
к отказам, а в некоторых регионах – и к прямому 
запрету использования подобного рода конструк-
ций, что было принято рядом соответствующих 
нормативно-технических документов. 

Тем не менее, большой спрос на «псевдокир-
пичные» дома стимулировал разработку и при-
менение различных альтернативных вариантов 
стеновых ограждений, которые могли обеспе-
чить достаточную конструктивную надежность. К 
таким решениям можно отнести кладку из блоков 
ячеистого бетона, примененного в качестве вну-
тренней версты, и наружной верстой в четверть 
или полкирпича, уложенной без вентзазора, либо 
конструкцию классического вентилируемого 
фасада с эффективным утеплителем из минераль-
ной ваты и наружной верстой из настоящей кир-
пичной кладки в полкирпича, выполненной на 
относе от утеплителя. К сожалению, все вариан-
ты этих конструкций, обеспечивая необходимую 
надежность и долговечность, имеют ряд очень 
серьезных недостатков: большой вес, высокую 
стоимость (как прямую, так и опосредованную*), 
а в случае проведения работ в зимнее время – 
увеличение стоимости и рисков размораживания 
кладки либо появление высолов.

В данной статье мы не рассматриваем конструк-
ции «под кирпичную кладку» из различного рода 
панелей, т. к. чаще всего стена из таких пане-

лей напоминает настоящую кирпичную кладку 
только с очень большой натяжкой (и с большого 
расстояния), что часто не устраивает заказчиков 
строительства.

Результатом маркетинговых исследований, про-
веденных нашей компанией в этом сегменте фасад-
ного рынка, стала разработка и внедрение клас-
сической навесной конструкции, выполненной на 
основе навесной фасадной системы ДИАТ, где в 
качестве наружного декоративного слоя предла-
гается наборная конструкция штучных элементов 
из клинкерной плитки (либо плитки, полученной 
из кирпича ручной формовки методом пилки), соб-
ранных на горизонтальных направляющих. 

Швы между плиткой заделываются специаль-
ным цементным раствором, имеющим высокие 
гидроизоляционные свойства. В результате мы 
имеем полную имитацию кирпичной кладки со 
швами, заделанными вручную настоящим цемент-
ным раствором и картой до 9 м по длине и 4 м – по 
высоте. Вес такой облицовки – порядка 40 кг/м2 (в 
отличие от 200кг/м2 для кладки в полкирпича и 
400 кг/м2 для кладки в кирпич).

 Работы по затирке швов могут быть перене-
сены на теплое время года, а монтировать такие 
фасады можно и зимой без ущерба для всей кон-
струкции – как эффективного, защищенного от 
воздействий внешней среды утепления наружной 
стены здания.

Стоимость этих работ примерно на 40 – 60% 
ниже, чем у аналогичных работ на конструкции 
вентилируемого фасада с эффективным утепли-
телем из минеральной ваты и наружной верстой 
из настоящей кирпичной кладки в полкирпича, 
выполненной на относе от утеплителя (и это без 
учета значительно меньшей нагрузки на фунда-
мент, что приводит к значительно большему уде-
шевлению всего строительства в целом). При этом 
можно спокойно, практически без увеличения 
стоимости и веса фасада, реализовать такие архи-
тектурные элементы, как колонны, наклонные и 
отрицательные поверхности, откосы в кирпиче, 
кладку с майоликой и т. д.

Прежде чем выпустить эту конструкцию на 
рынок, компанией «ДИАТ» были проведены пол-
ные комплексные исследования, подтверждаю-
щие надежность и долговечность предлагаемой 
конструкции. В частности, мы провели климати-
ческие испытания натурального фрагмента фаса-
да в Научно-образовательном центре МГСУ на 
уникальной климатической установке: фрагмент 
размером 2 × 2 м подвергся 200 (!) циклам замо-
раживания и оттаивания при температурах от 
–40ºС до +70ºС с одновременным дождеванием 
(что соответствует более чем 50 годам реальной 
эксплуатации). Испытания пройдены на отлично. 
Также были проведены два комплексных пожар-
ных испытания (с откосами из плитки). Полученный 

результат в обоих случаях соответствовал К0 (по 
ГОСТ 31251-2008). 

Для определения области применения конструк-
ции, были выполнены тестовые испытания  разных 
видов плитки на механическую прочность. При 
установленной нагрузке в 1000 кг/м2 на конструк-
цию (предел нагрузки для лабораторной установ-
ки) система не разрушилась. Результаты проведен-
ных испытаний системы «ДИАТ» показали, что ее 
применение не ограничено высотностью объекта. 
Коррозионная стойкость фасадной системы достиг-
нута за счет использования коррозионностойкой 
стали для  всех элементов. Закономерным резуль-
татом стало получение нами Технического сви-
детельства Минрегиона РФ на применение этой 
конструкции.

В настоящее время можно констатировать 
появление на рынке принципиально новой, запа-
тентованной конструкции облицовки фасадов 
зданий, соответствующей самым жестким требо-
ваниям и имеющей нормативную долговечность 
не менее 50 лет при применении в любых клима-
тических условиях.  

*К опосредованной стоимости мы относим стоимость  
1 кв. м жилья, занимаемого, например, ячеистым блоком, 
используемым в качестве утеплителя и имеющим 
толщину внутрь помещения не менее 40 см, (в отличие  
от несущей кирпичной кладки для вентфасада – 25 см).

Облицовка колонн, 
горизонтальных 
поверхностей, перемычек, 
гладь стены

Финишная отделка глади стены, а также конструктивных элементов «оконная 
перемычка» и «торец плиты перекрытия». Стык с классической кирпичной кладкой

Решение конструктивного элемента 
«облицовка торца перекрытия»

Навесная
вентсистема ДИАТ

Классическая
слоистая кладка

Навесная
вентсистема ДИАТ

Классическая
слоистая кладка

Навесная
вентсистема ДИАТ
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Применение самопереставной гидравлической опалубки 
значительно упростило и ускорило возведение высотных 
сооружений. Один из мировых  лидеров в области производства 
опалубки – компания Doka в 2011 году отметит 15-летие своей 
деятельности в России. За эти годы предприятие подтвердило 
свой качественный уровень и на строительном рынке 
Российской Федерации. 

омпания «Дока Рус» поставляет 
продукцию на самые сложные и 
ответственные объекты России. Их 
используют на стройплощадках по 
всей территории нашей страны от 

Калининграда до Владивостока. В их числе пилон 
моста на острове Русский и жилой комплекс в 
Хабаровске, высотные здания в Екатеринбурге и 
плавающие платформы на Сахалине, градирни в 
Нововоронеже, стадион «Зенит» в Санкт-Петербурге 
и другие амбициозные проекты двух столиц. В 
любую точку страны  Doka поставляет готовое обо-
рудование в кратчайшие сроки, организует монтаж 
на месте и ведет сопровождение объекта. 

Одним из примеров успешного примене-
ния технологических решений Doka в России 
стало строительство башни приллирования 
на предприятии по производству карбамида 
в Череповце. Задачей ее специалистов было 
в кратчайшие сроки разработать техническое 
решение для лестнично-лифтовой шахты и 
доставить на площадку опалубочное оборудо-
вание. Строительные работы на этом объекте 

Материалы предоставлены ООО «ДОКА Рус» 

выполняет «Спецжелезобетонстрой» – один из 
постоянных клиентов «Дока Рус».

В мае 2010-го компания Doka начала разработку 
технологического решения по опалубочному обо-
рудованию, которое требовалось сделать в крайне 
сжатые сроки. И уже в июле сотрудники фирмы 
«Спецжелезобетонстрой» при участии специалистов 
«Дока Рус» приступили к его монтажу на строитель-
ной площадке. Конструкция здания уникальна по 
геометрии: лифтовая шахта внутри другой шахты. 
Также сложность представляло большое количество 
закладных деталей и проемов в шахтах. Для возведе-
ния объекта высотой 100 метров были использованы 
подъемно-переставная система SKE 50 plus и шахто-
вые подмости SKE 50 plus. Выбранное оборудование 
позволило обеспечить высокую степень безопасно-
сти на объекте при сохранении требуемой скорости 
возведения здания.  

К

От Калининграда 
до Владивостока

Описание техническОгО решения 
Подъемно-переставные системы SKE 50 plus 
и SKE 50 plus shaft system для лестнично-лифтовой шахты.
Высота сооружения – 100 м
Габариты – 10 × 10 м
Захватка – 2,5 м
Внешние платформы -  SKE 50 plus 
Количество автоматов – 11 
Внутренние платформы – SKE 50 plus shaft system 
Количество автоматов – 12 
Подъем платформ с помощью гидравлики 
Обслуживание опалубки с помощью передвижных узлов SKE

Компания «Спецжелезобетонстрой» 
круглогодично выполняет весь комплекс 
строительно-монтажных работ по возведению 
зданий и сооружений из монолитного 
железобетона, применяя самые прогрессивные 
технологии и современные строительные 
материалы. Высококвалифицированные 
специалисты, наличие производственной базы, 
проектно-технологического отдела, геодезической 
и лабораторной служб гарантируют высокое 
качество строительства. Вместе с компанией 
Doka за эти годы были осуществлены такие 
проекты, как градирня ТЭЦ-21 и офисный 
центр на Семеновской пл. в Москве, и многие 
другие. В наступающем 2011 году компания 
«Спецжелезобетонстрой» планирует участие в 
новых интересных и сложных проектах вместе с 
фирмой Doka в России.

ООО «ДОка рУс»
Москва, ул. Большая Садовая, д. 8.

По всем интересующим вопросам обращайтесь:
Тел. +7 (495) 650-99-22 Факс: +7 (495) 650-98-38

Web-site: www.doka-opalubka.ru
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Материалы предоставлены компанией «Алютерра СК»

ак известно, по одежке встречают. 
Реализация такой задачи для обоих 
проектов – обеспечить им совре-
менную, привлекательную, долго-
вечную одежду для фасадов – была 

поручена компании ООО «Алютерра СК» – ведуще-
му предприятию, специализирующемуся на рынке 
эксклюзивных строительных услуг.

В настоящее время активно ведется отделка 
фасадов 115-метрового гостиничного здания. Здесь 
применены самые высокоэффективные технологи-
ческие решения. Установлены светопрозрачные 
конструкции с использованием систем SCHÜCO, 
отлично зарекомендовавших себя как у нас в стра-
не, так и во всем мире. Зону бассейна оснасти-
ли стеклопакетами с подогревом, что позволит 
избежать образования конденсата на поверхности 
стекол. Кроме того, по специальному заказу в ряде 
помещений выполнен монтаж пулестойкого осте-
кления. 

Надо отметить, что впервые в России облицовка с 
утеплением по схеме вентилируемого фасада выпол-
нена для здания, высота которого более 100 м. Это 
стало возможным благодаря применению специ-
ально разработанной подсистемы на основе высо-
копрочной нержавеющей стали. На этом объекте 
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Соединяя 
берега

Жилой высотный комплекс 
«Лазурные небеса», Казань

была использована терракотовая керамическая 
плитка «Terreal Zephir», изготавливаемая из эколо-
гически чистого сырья и отличающаяся высокими 
эксплуатационными характеристиками. Фактура 
материала придает зданию теплый, живой оттенок 
и позволяет стать единым целым с окружающей 
природой. 

Облик «Дома на набережной» привлекает внима-
ние чистотой линий, идеально выверенными про-
порциями, замечательным видом с любых ракур-
сов. Особенность проекта – масштабная централь-
ная арка, придающая ему неповторимый изящный 
силуэт. Благородная цветовая гамма, изысканная 
роскошь отделки, современный дизайн, продуман-
ные детали интерьера – все это не может оставить 
равнодушными людей с хорошим вкусом, высоко 
ценящих домашний комфорт.

Медленно и спокойно несет свои воды Клязьма, берега которой 
обживались веками. Именно здесь – в новом пешеходном 
центре города Щелково, было решено построить отель 
«Звездный» и престижное жилое здание «Дом на набережной 
класса de luxe». Они расположены друг против друга, на обоих 
берегах реки, создавая единый ансамбль с новой площадью 
и современным рынком. И отель, и «Дом на набережной» 
спроектированы группой архитекторов из АБ «ЭРИЗ». 

К
Высота потолков в «Доме на набережной» состав-

ляет 3,3 метра. Подобное решение – редкость даже 
для элитного жилья. Большая площадь остекления 
лоджий и окон гарантирует оптимальную инсоля-
цию жилых помещений, позволяет в полной мере 
наслаждаться естественным светом и зрительно 
расширяет пространство. 

Гранитный цоколь придаст зданию особую 
величественность и одновременно изящество. 
Декоративный профильный карниз, идущий по 
фасаду, визуально делит дом на несколько поясов. 
Сами фасады облицуют немецкой керамической 
плиткой пастельных тонов. Современные каче-
ственные окна, выполненные из немецкого про-
филя SCHÜCO с двухкамерными стеклопакетами, 
надежно защитят жилье от погодных катаклизмов 
и шума. 

Между облицовкой и ограждающими стенами 
здания предусмотрена вентилируемая конструк-
ция. Эта техническая особенность позволит сни-
зить воздействие неблагоприятных климатических 
условий, защитит квартиры от перепада темпера-
тур, предохранит от сырости осенью, обледене-
ния зимой и от жары в летние месяцы, позволит 
круглый год сохранять устойчивый комфортный 
климатический режим внутри помещений.

Отель «ЗвеЗдный»
Адрес: Московская обл., г. Щелково, Пролетарский проспект
Архитектура проекта – ООО АБ «ЭРИЗ»
Высота здания – 115 м

виды работ
• Проектирование, изготовление и монтаж светопрозрачных конструкций;
• Витражные конструкции SCHÜCO FW 50+ – 6740 кв. м, из них: 
– зона пулестойкого остекления, стеклопакет или стеклопакеты общей толщиной 
стекла не менее 73 мм (от винтовки СВД) – 67 кв. м; 
– зона ударопрочного остекления – 453 кв. м; 
– зона интегрированных открываний – 450 кв. м;   
– зона бассейна (стеклопакеты с электроподогревом) – 242 кв. м;
• Оконные конструкции SCHÜCO AWS 70 – 611 кв. м;
• Дверные конструкции SCHÜCO RS 70 – 173 кв. м;
• Облицовка с утеплением по схеме вентилируемого фасада стен здания керамической 
фасадной плиткой «Terreal Zephir» со скрытым методом крепления – 9600 кв. м;
• Три входные группы из нержавеющей стали с револьверными и 
антипаниковыми дверями.

«дОм на набережнОй класса de luxe»
Адрес: Московская обл., г. Щелково, ул. Советская
Архитектура проекта – ООО АБ «ЭРИЗ»
Высота здания – 80 метров

виды работ
• Проектирование, изготовление и монтаж светопрозрачных конструкций;
• Витражные и оконные конструкции SCHÜCO – 11 000 кв. м; 
• Облицовка с утеплением по схеме вентилируемого фасада стен здания керамической 
фасадной плиткой «Terreal Zephir» со скрытым методом крепления – 18 000 кв.  м.

На цокольной части дома появится полно-
форматное мозаичное панно, изображающее 
Древо жизни. Его листья – кусочки слюды – будут 
содержать имена детей, родившихся в Щелкове. 
Родители получат право вклеивать листочки с име-
нем ребенка в мозаику. Таким образом, со време-
нем набережная может станет символом единения 
горожан.

Использовалась информация с сайтов: 
www.schelcovo.ru, www.schelkovo-town.ru, 

www.zvezdnyhotel.ru.  
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В 2012 году завершится строительство самого высокого здания 
в Соединенном Королевстве – The Shard, получившего также 
и альтернативные названия – «Осколок стекла», «Айсберг». 
Новая башня вознесется над городом на 310 метров и будет 
иметь 87 этажей, включая 5 опоясывающих ее прозрачных 
обзорных галерей. Небоскреб возводится буквально в двух 
шагах от знаменитого Лондонского моста в районе Southwark. 
Фасад небоскреба будет полностью стеклянный и по форме 
напоминать шпиль. 

ри строительстве столь сложного 
сооружения, как The Shard, не только 
активно применяются бетоны осо-
бых марок, но и специально подо-
бранные химические добавки для 

них Так например, с помощью добавок BASF было 
уложено почти 5500 кубометров бетона – рекорд-
ное количество в истории британского строитель-
ства. «Мы полностью закончили укладку бетона в 
фундамент за два дня, – пояснил Брайн Уильямс, 
директор по продажам в Южном регионе, BASF 
Admixture Systems, Великобритания. – Из-за нали-
чия больших пробок в центре Лондона практически 
не было возможности использовать автобетономе-
шалки. А для того, чтобы гарантировать надежное 
бетонирование арматурных стержней в основа-
нии фундаментной плиты, бетон должен обладать 
высокой подвижностью. Справиться с этой зада-
чей помогли специально разработанные добавки 
Glenium® SKY производства концерна BASF». Еще 
одно преимущество этих добавок – возможность 
закачки бетонной смеси на высоту 300 метров.

Другой существенной проблемой при сооружении 
фундамента небоскреба стала необходимость обе-
спечить качественную заливку большого количества 
бетона, затвердевание которого, как известно, сопро-
вождается выделением тепла. При непрерывной 
укладке больших объемов бетона его температура 
значительно повышается, время жизни в виде рас-
твора – сокращается. Это приводит к появлению так 
называемых холодных швов, образующихся в услови-
ях, когда каждый последующий слой смеси уклады-
вают на затвердевший (схватившийся) предыдущий. 
Отличительной особенностью холодного шва явля-
ется то, что сцепление нового слоя раствора с уже 
затвердевшим значительно ниже, что ухудшает проч-
ность такого бетона по сравнению с монолитным. 

При строительстве небоскреба The Shard добав-
ки Pozzolith® помогли избежать преждевременно-
го затвердевания, позволив получить высококаче-

Материалы предоставлены ООО «БАСФ Строительные системы», 
фото Klaus Helbig, ООО «БАСФ Строительные системы»,  Renzo Piano Building Workshop 

ственный, однородный по составу бетон и гаран-
тировать, что строительный материал справится 
с высоким давлением, оказываемым возводимой 
конструкцией. Для сравнения: благодаря добавкам 
BASF бетон способен выдерживать такое давление, 
как если бы вес легкового автомобиля воздейство-
вал на площадь размером с большой палец ноги без 
всякого ущерба!

Суперпластификаторы Glenium® улучшают не толь-
ко структурные характеристики бетона, но и его эко-
логичность. Благодаря своей многофункционально-
сти бетон является самым распространенным строи-
тельным материалом. Но у него есть один серьезный 
недостаток: он является виновником выбросов в 
атмосферу углекислого газа. Это происходит из-за 
того, что бетон состоит в основном из цемента, кото-
рый в свою очередь содержит клинкер, обрабатывае-
мый при температуре 1500 °С, а потому его производ-

П
Экологично и надежно 

ООО «БАСФ Строительные системы»
Тел.: (495) 225-64-36

www.stroysist.ru

ство является очень энергоемким. Подсчитано, что 
суммарный выброс СО2 цементными предприятиями 
составляет приблизительно 6–7% от всех выбросов 
углекислого газа в мировой промышленности. 

Добавки для бетона Glenium® позволяют исполь-
зовать низкомарочные цементы с фактором клинке-
ра, сниженным до 50%. Эти цементы производятся 
с добавлением золы уноса, отходов от угольных 
электростанций, шлаков. Только один пример: так, 
в 2008-м году благодаря применению добавок BASF 
объем выброса углекислого газа был сокращен на 
22 млн метрических тонн, что можно сравнить с 
количеством выброса СО2 в атмосферу такого боль-
шого города, как Берлин. 

Процесс заливки бетона

The Shard
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Материалы предоставлены ЗАО «ТАТПРОФ»

Строительная система ТАТПРОФ

Санация жилых объектов 
c применением Строительной 
СиСтемы «татпроФ»
Реконструкцию жилых объектов по мето-
ду немецких коллег часто называют «сана-
цией жилья». Потребность в проведении 
«оздоровления» многоквартирных домов 
в настоящее время очень велика в связи 
с тем, что большая их часть во всех без 
исключения городах России находится в 
сильно изношенном состоянии.

Санация здания – это комплекс меро-
приятий, направленных на восстанов-
ление первоначального технического 
состояния дома; улучшение условий про-
живания; обеспечение экономии энер-
гии (сокращение потерь) и повышение 
рыночной стоимости жилья.

Реконструкция или санация проводятся 
чаще всего, когда фасад устарел, но дом еще 
не выработал свой ресурс.

Санация объектов c использовани-
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НОвАя жизНь 
старых объектов

ем строительной системы «ТАТПРОФ» в 
настоящее время широко применяется в 
Сочи, в рамках подготовки к XXII Зимним 
Олимпийским играм 2014 года. 

Реализуя краевую целевую программу 
«Обеспечение строительства олимпий-
ских объектов и развития города Сочи 
как горноклиматического и бальнеологи-
ческого курорта (2008 – 2013-й годы)», в 
2010 году компанией отреставрированы 
жилые дома по улице Навагинская.

Реконструкция жилых объектов прове-
дена с применением алюминиевого про-
филя строительной системы «ТАТПРОФ». 
Технические решения на основе систе-
мы вентилируемых фасадов «ТАТПРОФ» 
подготовлены партнером ЗАО «ТАТПРОФ» 
в Южном федеральном округе ООО 
«Проектное бюро «Фасадные технологии» 
(Ставрополь).

Навагинская – центральная торговая 
улица Сочи. Большая, почти круглосуточ-

Жилой высотный комплекс 
«Лазурные небеса», Казань

ми панелями, построенному в 1975 г., надо 
было придать облик современного адми-
нистративного корпуса с выразительным 
колористическим решением с использова-
нием цветов российского флага. 

Победителем в тендере на право реа-
лизовать проект реконструкции фаса-
да стала компания ООО «Проект-21 ФТ», 
предложившая наиболее надежные кон-
структивные решения с минимальными 
финансовыми затратами на основе строи-
тельной системы «ТАТПРОФ».

На объекте применены серии «ТАТПРОФ» 
– ТП-50300, ТП-50200, ЭК-57 и ТПТ-66. 
Площадь остекления – 8000 кв. метров.

Итогом плодотворного сотрудничества 
компании «ТАТПРОФ» с ООО «Проект-21 
ФТ» стало красивое обновленное здание, 

отвечающее современным требованиям, 
предъявляемым к административным 
постройкам в Москве. Новое витражное 
остекление и декоративная отделка в 
совокупности с утеплением позволили не 
только изменить внешний облик фасадов, 
но и сократить энергозатраты на отопле-
ние помещений. Цвета российского флага, 
составившие основу колористического 
решения проекта, подчеркивают статус 
учреждения. 

 
реконСтрукция 
производСтвенных объектов
Реконструкция фасада административно-
го здания завода «Метеор» (Ижевск) про-
ведена с использованием серий ЭК-50 и 
ЭК-89 строительной системы «ТАТПРОФ».

В истории компании «ТАТПРОФ» это был 
первый крупный объект, на котором при-
менялась створка ЭК-89 с верхнеподвес-
ным открыванием наружу. Необходимость 

Больница скорой медицинской помощи 
(БСМП) города Набережные Челны – важ-
ный социальный и медицинский объект. 
Совместно с официальным переработчи-
ком в Приволжском федеральном округе 
– ООО «Юникон», компания «ТАТПРОФ» 
приняла непосредственное участие в 
реконструкции фасада БСМП. 

Фальш-витраж с декоративным сте-
клом выполнен на основе серии ЭК-50 
«ТАТПРОФ». Сложность остекления цен-
тральной части фасада при выполнении 
строительно-монтажных работ заключа-
лась в том, что в центре витража преду-
смотрены объемные вставки из компо-
зитного материала, находящиеся вне пло-
скости стеклопакетов. 

Для выполнения этих элементов в 
центре витража был сооружен специ-
альный каркас, на который затем крепи-
лась система. Общая площадь фасадно-
го остекления объекта составила около 

Реконструкция жилых, общественных, производственных и культурных объектов России – яркая примета 
последних лет. В ее основе лежит стремление повысить комфорт и безопасность используемых объектов и, 
безусловно, сделать города более красивыми.

зао «татпроФ»
423802, республика татарстан,

г. набережные Челны, 
пр. мусы джалиля, д. 78.

тел.(8552) 77-82-04, 
77-82-05, 77-84-01

www.tatprof.ru

ная оживленность (особенно в курортный 
сезон) позволяет сравнить Навагинскую с 
московским Арбатом, и ее архитектурные 
объекты, безусловно, нуждались в обнов-
лении. 

Сегодня Навагинская, не утратив при-
сущего ей южного колорита, выглядит 
заметно помолодевшей, современней и 
более соответствует статусу города – сто-
лицы грядущей Зимней Олимпиады. 

реконСтрукция 
админиСтративных зданий
Сложная задача по реконструкции фаса-
да административного здания правитель-
ства Московской области, расположен-
ного по ул. Обручева, 46 (Москва), также 
была решена с применением строитель-
ной системы «ТАТПРОФ».

Малопривлекательному десятиэтажному 
панельному зданию с горизонтальным лен-
точным остеклением и керамзитобетонны-

... и после

Здание завода «Метеор» (Ижевск) 
до реконструкции...

Офисное здание на ул. Обручева, 46 
(Москва) после реконструкции

использования данной серии была обу-
словлена тем, что на здании имелось два 
контура остекления: окна ПВХ с откры-
ванием вовнутрь и створки ЭК-89, соот-
ветственно, наружу. Именно створки с 
верхнеподвесным открыванием наружу 
давали возможность обеспечить объек-
ту необходимую вентиляцию. Площадь 
остекления объекта составила 5000 кв. 
метров. Исполнителем работ на объекте 
выступила Группа компаний «Крафтпласт» 
(Ижевск). 

реконСтрукция объектов 
Социально-культурного 
назнаЧения
Реконструкция больницы скорой медицин-
ской помощи (Набережные Челны)

1000 кв. метров. Объект сдан в эксплуата-
цию в ноябре текущего года.

Реконструкция кинотеатра «Россия» 
(Ижевск)

При реконструкции фасада старого 
кинотеатра «Россия» в Ижевске слож-
ность состояла в необходимости сохра-
нить «существующую разрезку» и сделать 
его теплым. Существующий металличе-
ский каркас старого остекления является 
несущим для выступающей части плиты 
перекрытия, в связи с этим пришлось 
его почти полностью сохранить. Каркас 
был усилен и стал основой нового алю-
миниевого витража со стеклопакетами.
Исполнитель работ по объекту – Группа 
компаний «Крафтпласт» ( Ижевск). 

Многие здания в нашей стране, постро-
енные более четверти века назад, еще 
не выработали свой ресурс, но уже 
мало соответствуют быстро меняюще-
муся динамичному облику современных 
городов. Компания «ТАТПРОФ» предла-
гает современные высокотехнологичные 
конструкторские решения, позволяющие 
максимально быстро и эффективно про-
вести реконструкцию старого фасада, дав 
ему новую долгую жизнь!   

добро пожаловать к лидерам!

Жилые дома на ул. Навагинской (Сочи) 
до реконструкции...

...и после

...и после 

Кинотеатр «Россия» 
(Ижевск)  
до реконструкции...
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Нормальное функционирование больших городов неразрывно связано с развитием метро, поскольку 
экономически целесообразных альтернатив этому виду транспорта пока не существует. Однако 
метрополитен, как и всякий рельсовый транспорт, является источником повышенного уровня вибрации 
и шума. Новые линии метро часто строятся в сложившейся городской застройке, что вызывает рост 
вибрации в прилегающих к трассам или расположенных над ними зданиях. Об актуальности этой проблемы 
можно судить и по тому факту, что с начала 2000 года Европейским союзом был дан старт проекту CONVURT 
(CONtrol of Vibrations from Underground Rail Traffic) по разработке методов прогнозирования вибрации 
от метрополитена и создания соответствующей нормативной базы допустимых уровней вибрации в 
зависимости от функционального назначения зданий. В 2007 году Постановлением правительства Москвы 
№ 896-ПП была принята концепция снижения уровней шума и вибрации в городе, в которой разработка 
мероприятий по снижению негативного влияния метрополитена на виброакустическую обстановку 
обозначена как одно из приоритетных направлений.

есмотря на большое количество 
работ по рассматриваемой пробле-
матике, ни один из существующих 
апробированных методов оценки 
динамического влияния подземно-

го транспорта не позволяет в полной мере решить 
практическую задачу определения уровней коле-
баний поверхности грунта во всех встречающихся 
случаях. К сожалению, не существует универсаль-
ного инструмента решения этой задачи, являю-
щейся базовой для определения стратегии раз-
вития зон, прилегающих к тоннелям метрополи-
тена. В частности, большинство разработанных 
эмпирических моделей системы «тоннель-грунт» 
не учитывает волновой характер взаимодействия 
тоннельных конструкций с окружающей грунто-

Прогнозирование
колебаний грунта,
вызванных движением поездов 
метро вблизи высотных зданий

Текст МИХАИЛ ДАШЕВСКИЙ, д-р техн. наук, технический директор ООО «ВИБРОСЕЙСМОЗАЩИТА», 
ЮРИЙ КОЛОТОВИЧЕВ, ассистент кафедры «Строительная механика» МГСУ

вой средой. С другой стороны, хотя аналитиче-
ские методы решения проблемы прогнозирова-
ния колебаний поверхности грунта достовернее 
описывают физический процесс распространения 
волн, но круг задач, охватываемых этой группой 
методов, ограничен простыми расчетными схема-
ми, либо доведение результатов «до числа» стано-
вится проблематичным. 

В настоящей статье, в русле аналитических работ 
по прогнозированию вибрационной нагрузки на 
конструкции высотных зданий, расположенных 
вблизи линий метрополитена, описывается соз-
данная в ООО «ВИБРОСЕЙСМОЗАЩИТА» – в рам-
ках плоской задачи – эффективная итерационно-
аналитическая методика определения колебаний 
поверхности грунта. Методика успешно использу-
ется для определения расчетного уровня вибра-
ции при проектировании виброзащиты зданий и 
сооружений. Разработанный комплекс расчетных 
программ позволяет оперативно и с достаточной 
степенью достоверности (подтверждаемой резуль-
татами экспериментальных обследований) прогно-
зировать ожидаемые уровни колебаний грунта на 
площадках застройки, попадающих в зону влияния 
действующих и проектируемых линий метропо-
литена. Для сложных грунтовых условий и конту-
ров сооружений результаты применения анали-
тической методики рассматриваются в качестве 
калибровочных, так как позволяют предвидеть 

Такую нагрузку нетрудно представить в виде раз-
ложения в тригонометрические ряды по угловой 
координате. Система напряжений на контуре тон-
нельной обделки также представляется в виде 
тригонометрических рядов. При рассмотрении 
поличастотного воздействия расчет производится 
отдельно для каждой октавной полосы. 

Главной трудностью при построении метода 
решения было объединение решений, связан-
ных с тоннелем кругового очертания (цилин-
дрическая система координат с началом в 
центре тоннеля), и решений, эффективно опи-
сывающих колебания свободной поверхности 
(декартовая – прямоугольная система коорди-
нат с началом в точке свободной поверхности 
над центром тоннеля). 

Метод решения поставленных задач был полу-
чен объединением двух методов – компенсирую-
щих нагрузок и последовательных волновых при-
ближений. 

Сущность первого метода заключается в том, 
что заданная область, для которой разыскивается 
решение (полуплоскость с тоннелем), заменяется 
расширенной областью – в данном случае неогра-
ниченной. В такой области решение представляет-
ся в виде суммы двух решений – основного и ком-
пенсирующего. Основное решение удовлетворя-
ет дифференциальным уравнениям и граничным 
условиям на контакте с тоннелем и в расширенной 

особенности волновых процессов при последую-
щем применении численных методов. В результате 
становится возможным выполнить верификацию 
сложных конечно-элементных моделей.

В качестве эталонной рассматривается задача об 
излучении волн абсолютно жестким круговым 
включением – плоской «шайбой» (моделирующей 
тоннель метрополитена) под действием приложен-
ной к тоннелю гармонической нагрузки (рис. 1а). 
Окружающая тоннель грунтовая среда моделиру-
ется полубесконечной плоскостью со свободной 
границей («дневная поверхность»). Для возмож-
ности учета кроме пространственного затухания 
волнового процесса еще и потерь вследствие 
внутреннего трения в грунте, аналогичная задача 
рассматривается как в упругой, так и в упруго-
вязкой постановке. 

С целью учета конечной жесткости тоннельного 
кольца на базе эталонного решения рассматрива-
ется вторая схема решения задачи – представле-
ние тоннельной обделки в виде упругого кольца 
конечной жесткости, впаянного в упруго-вязкую 
полуплоскость, что позволяет учитывать образо-
вание волн, вызываемых изгибными колебаниями 
тоннельной обделки (рис. 1б).

Воздействие от метропоезда принимается в виде 
полигармонических вертикальной и горизонталь-
ной нагрузок, равномерно распределенных по 
лотковой части тоннеля, и крутящего момента. 

Рис. 1. 
Расчетные схемы 
рассматриваемых 
задач распространения 
колебаний: а) по схеме 
«жесткой шайбы»; б) по 
схеме «упругое кольцо»

н
Рис. 2. 
Волновое поле 
вертикальных 
перемещений Re (ux), м в 
суглинке при заглублении 
тоннеля 6 м, частота 
воздействия  f = 63 Гц

Рис. 3. 
Волновое поле 
вертикальных 
перемещений Re (ux), м в 
суглинке при заглублении 
тоннеля 20 м (справа), 
частота воздействия 
f = 63 Гц

Рис. 4.
Волновое поле 
горизонтальных 
перемещений Re (ux), м в 
суглинке при заглублении 
тоннеля 6 м, частота 
воздействия f = 63 Гц

Рис. 5. 
Волновое поле 
горизонтальных 
перемещений Re (ux), м в 
суглинке при заглублении 
тоннеля 20 м (справа), 
частота воздействия 
f = 63 Гц
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где 1v  – скорость распространения продольных 
волн, а Пθ  – декремент поглощения. Оба параме-
тра определяются экспериментально или по спра-
вочным данным. 

Итерационный процесс получения решения 
задачи о взаимодействии динамически нагружен-
ного тоннеля со свободной поверхностью грунта 
состоит в последовательном, в различных систе-
мах координат, решении четырех задач математи-
ческой теории дифракции, являющихся внешними 
краевыми задачами для совокупности уравнений 
Гельмгольца (2). Граничными условиями являются: 
при рассмотрении схемы «жесткая шайба» – усло-
вие перемещения (осцилляции) контура тонне-
ля как жесткого тела и условие динамического 
равновесия тоннеля; в случае рассмотрения схемы 
«упругое кольцо» – условие совместности дефор-
маций кольца и грунта в зоне контакта под дей-
ствием заданных и компенсирующих нагрузок.

Аналитические решения волновых задач разы-
скиваются в виде бесконечных рядов по цилиндри-
ческим функциям Ганкеля и Бесселя (модифициро-
ванным), коэффициенты у которых определяются 
или при разложении нагрузки в ряды по угловой 
координате, или из граничных условий. Подробней 
о математической подоплеке применяемых мето-
дов можно узнать из работ [1 – 3].

Разработанная итерационно-аналитическая 
методика позволяет определять волновые 
поля всех значимых компонентов напряженно-
деформированного состояния, корректно учиты-
вая влияние свободной поверхности и дифрак-
цию на тоннельных конструкциях. Волновые поля 
виброперемещений грунтового массива в про-
цессе прохождения подвижного состава метро, 
полученные в результате расчета, представлены 
на рис. 2 – 5.

Полученные в результате решения упомянутых 
задач поля амплитуд колебаний поверхности грун-
та представлены на рис. 6 – 8. 

В результате проведения множества тестовых 
расчетов аналитически выявлен важный практиче-
ский результат – на свободной границе наблюда-
ется преобладание горизонтальных перемещений 
над вертикальными (рис. 9 – 10), что неоднократно 
подтверждено экспериментами, проведенными в 
Московском метро. Максимальные вибропереме-

области. Но граничные условия на свободной 
поверхности (нулевые напряжения) не удовлет-
воряются, там возникают касательные и нормаль-
ные напряжения. Компенсирующее решение 
симметрично основному относительно линии гра-
ницы, удовлетворяет тем же самым дифференци-
альным уравнениям для бесконечной плоскости 
и, совместно с основным решением, – граничным 
условиям (полностью или частично) на свобод-
ной границе – линии контура заданной области. 
Поскольку компенсирующее решение симметрич-
но основному, касательные напряжения на линии 
границы исчезают, а нормальные – удваиваются, 
и действие верхней части расширенной области 
приводит к появлению удвоенных нормальных 
напряжений на свободной границе.

Для выполнения второго граничного условия на 
свободной границе – отсутствия нормальных напря-
жений – рассматривается задача для однородной 
полуплоскости, и к свободной границе приклады-
вается нормальная нагрузка, обратная удвоенной, 
упомянутой выше. При этом граничные условия 
на линии контакта тоннеля и среды – вследствие 
появления нормальной нагрузки на линии свобод-
ной поверхности – не удовлетворяются.

Эта задача решается с помощью второго мето-
да – последовательных волновых приближений. 
Основная идея второго метода состоит в том, что 
задача о распространении колебаний в полупро-

странстве от источника в виде тоннеля метрополи-
тена, с удовлетворением условия нулевых напря-
жений на свободной границе, решается на основе 
бесконечной последовательной суперпозиции 
решений задач динамической теории упругости в 
бесконечной среде с тоннелем (подкреплением) 
и задач для полубесконечной однородной среды 
(без тоннеля) с нормальной нагрузкой на линии 
свободной границы.

Исследование вязко-упругих колебаний в грун-
товой среде производится на основе принципа 
Вольтерра с помощью введения комплексных 
модулей ( )sY iω  и ( )vY iω  девиатора (сдвига) и 
объемного расширения соответственно. Решение 
поставленных задач осуществляется на основе 
уравнения Ляме для сплошной однородной изо-
тропной вязко-упругой среды вида:

                                                             ,                         (1)

где u – вектор смещения, ρ – плотность среды. 
Рассматривая только стационарные задачи дифрак-
ции, уравнение  можно свести к совокупности урав-
нений Гельмгольца:

                 
2 2

1 20;       0p pϕ ϕ ψ ψ∆ + = ∆ + = ,                (2)
гд ϕ  и ψ  – зависящие только от координат запаз-
дывающие волновые потенциалы, 1

ip A e αω − ⋅= ⋅ , 

2
ip B e βω − ⋅= ⋅ , ω  – круговая частота падающего 

(излучающего) возмущения, A , B , α , β  – действи-
тельные параметры, определяемые выбранной 
моделью вязко-упругой среды. Для простейшей 
вязко-упругой модели среды Пуассона, в кото-
рой комплексный модуль объемного расширения 
соответствует модели Максвелла, имеют место 
следующие соотношения:
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Рис. 10. 
Вертикальные abs(ux), м и 
горизонтальные abs(uy), м 
амплитуды перемещений 
на свободной границе 
(θП = 0,15; f = 63 Гц;  h0 = 20 м)

Рис. 11. 
Сравнительный график 
амплитуд вертикальных 
перемещений abs(ux), м 
и abs(uy), м на свободной 
границе полуплоскости, 
полученных при учете 
изгибных колебаний 
тоннельной обделки и по 
закону «жесткой шайбы»
 (f = 31,5 Гц; h0 = 6 м; 
θП = 0,15)

Рис. 12. 
Сравнительный график 
амплитуд горизонтальных 
перемещений abs(ux), м 
и abs(uy), м на свободной 
границе полуплоскости, 
полученных при учете 
изгибных колебаний 
тоннельной обделки и по 
закону «жесткой шайбы» 
(f = 31,5 Гц; h0 = 6 м; θП = 0,15)

Рис. 9. 
Вертикальные  abs(ux), м и 
горизонтальные abs(uy), м 
амплитуды перемещений 
на свободной границе 
(θП = 0,15; f = 63 Гц;  h0 = 6 м)

щения могут реализовываться на некотором рас-
стоянии от вертикальной проекции оси тоннеля.

Большое влияние на колебательный процесс в 
целом оказывает расчетная модель тоннеля. Для 
более простой модели абсолютно жесткого тела 
имеет место существенное завышение результа-
тов расчета, поэтому ее можно рекомендовать к 
применению только для предварительной оценки 
вибраций на ранних стадиях изысканий (рис. 12). 

Для принятия решения о необходимости устройства 
виброзащитных мероприятий в зданиях, возводимых 
вблизи действующих линий метрополитена, по макси-
мальным амплитудам колебаний в соответствующих 
частотных октавах определяются логарифмические 
уровни виброускорений (уровни вибрации в децибе-
лах), которые сравниваются с нормативными. 

Получение волновых картин распределения 
виброускорений важно не только при прогнози-
ровании вибрации вблизи проектируемых трасс 
метрополитена, когда невозможно провести поле-
вое измерение, но и в случае действующих линий. 
Как следует из приведенных выше графиков на рис. 
9 – 12, применение итерационно-аналитической 
методики позволяет в этих случаях определить 
ожидаемую область максимумов виброускоре-
ний на поверхности грунта площадки застройки 
и существенно минимизировать трудозатраты на 
инструментальные обследования.  

Рис. 6. 
Поле амплитуд 
вертикальных 
виброускорений Lax, дБ в 
суглинке при заглублении 
тоннеля 20 м,  f = 63 Гц

Рис. 8. 
Поле амплитуд вертикальных 
виброускорений Lax, дБ в песке при 
заглублении тоннеля 20 м,  f = 63 Гц
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Рис. 7. 
Поле амплитуд вертикальных 
виброускорений Lax, дБ 
в суглинке при заглублении 
тоннеля 6 м,  f = 31,5 Гц 
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Санкт-Петербург славится своим богатейшим архитектурным 
наследием. В этом уникальном городе-музее собраны 
непревзойденные творения зодчих прошлого. Но время не 
стоит на месте, и сегодня в Северной столице реализуется 
множество проектов, обусловленных запросами нового 
тысячелетия, ориентированными на будущее. Далеко не 
всем жителям это по вкусу, но факт остается фактом. Одним 
из таких проектов является без пяти минут завершенный 
деловой комплекс «Санкт-Петербург Плаза», расположенный 
на Малоохтинском проспекте. Однако чтобы новенький, с 
иголочки, комплекс и впредь имел такой же презентабельный 
вид, необходимо поддерживать в безупречном состоянии 
его «лицо» – фасады. Мы расскажем о том, как это будет 
происходить. 

Материалы предоставлены компанией «LTECH – Подъемные технологии»

«Мойдодыр» 
для «Плазы»

эксплуатация

MAINTENANCE
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«Санкт-Петербург Плаза» – на сегодняшний день 
крупнейший реализованный проект застройки 
деловой зоны мегаполиса, претендующий на то, 
чтобы стать одним из его самых примечательных 
новых объектов. Комплекс состоит из трех построек: 
доминирующего 21-этажного центрального здания 
ОАО «Банк «Санкт-Петербург», а также двух девя-
тиэтажных офисных корпусов класса «А». Совокупная 
площадь постройки, объединенной единым стилоба-
том, составляет более 100 000 кв. метров. 

В рамках реализации этого проекта осущест-
влялась застройка прилегающей территории, 
принадлежащей нескольким инвесторам. Работа 
была объединена общей градостроительной 
концепцией, разработанной мастерской Евгения 
Герасимова совместно с бюро Сергея Чобана в 
2007-м году. Офисные здания, выходящие на набе-
режную Невы и формирующие парадный фасад 
многофункционального комплекса, имеют схожие 

габариты и планировочную структуру, но наме-
ренно разные фасады, спроектированные коман-
дой немецких и российских зодчих: архитектур-
ных бюро Манфреда Ортнера, Евгения Герасимова, 
Кристофера Лангхофа, Сергея Чобана.

На сегодняшний день доминанта комплекса – 
здание ОАО «Банк «Санкт-Петербург» остеклена 
на 95%, внутренняя отделка выполнена на 25%. 
Девятиэтажные корпуса находятся примерно на 
этой же стадии готовности. А раз вплотную при-
близилось время сдачи объекта в эксплуатацию, 
пора решать вопрос об обеспечении чистоты его 
внешнего вида. Для этого была смонтирована спе-
циализированная системы обслуживания фасадов 
(СОФ), которая сейчас широко применяется в США 
и странах Европы. В Санкт-Петербурге подобные 
системы также успели себя зарекомендовать у 
застройщиков с положительной стороны. Ведь 
несмотря на свой консерватизм, город остает-

ся экономически привлекательным регионом и 
постепенно развивает коммерческое строитель-
ство, а оно, разумеется, старается использовать 
передовые технологии, в том числе по сохранению 
первозданного облика зданий. Ныне практиче-
ски на всех возводимых объектах коммерческой 
недвижимости Петербурга уже на стадии разра-
ботки в проект закладывают стационарную СОФ.  

На комплексе «Санкт-Петербург Плаза» все рабо-
ты «под ключ» – от разработки стационарной СОФ 
до ее монтажа – выполнила компания «LTECH – 
Подъемные технологии». На центральное зда-
ние, в котором разместится головной офис ОАО 
«Банк «Санкт-Петербург», был установлен фасад-
ный подъемник Mars, движущийся по наклонному 
рельсовому пути. Движение осуществляется бла-
годаря смонтированному алюминиевому профилю 
с интегрированной цепью на внутренней стороне 
одного из двутавров. Тот факт, что подъемник дви-
жется по наклонному рельсовому пути, сам по себе 
примечателен – аналогов ему в России нет. 

Дополнением системы является мощная лебедка 
на стреле подъемника с комплектом электриче-
ских вакуумных присосок, что позволит в случае 
необходимости обеспечить замену стеклопакетов 
весом до 600 кг. Длина стрелы подъемника состав-
ляет 4,5 метра, скорость его движения – 8 метров 
в минуту (расчетное время обслуживания всего 
фасада составляет 30 – 35 дней). На фасаде здания 
не остается ни одной «мертвой» зоны, ко всем участ-
кам обеспечен доступ. Возможно дистанционное 
беспроводное управление подъемником из люльки. 
Для девятиэтажного корпуса № 3 предложен более 
легкий вариант: фасадный подъемник Luna, движу-
щийся по бетонному основанию с направляющим 
уголком. Система разработана компанией LTECH 
совместно с АМ «Герасимов и Партнеры».

Основная особенность здания – наклон кровли, 
который достигает 2%. Поэтому специалистам 
требовалось создать систему, способную преодо-
левать такой уклон как при спуске, так и при 
подъеме. Кроме того, здание имеет форму «чайни-
ка»: примерно 30% периметра фасада (вся часть, 
выходящая на набережную Невы) имеет вогнутую 
форму, при этом в центральной его зоне макси-
мальная величина уступа достигает пяти метров. 
Стоит упомянуть, что такой причудливый дизайн 
оценили далеко не все: здание попало в рейтинг 
top-10 (6-е место) самых уродливых проектов 
Санкт-Петербурга. 

Как отмечает Андрей Шпицер, руководитель 
отделения СОФ компании LTECH, несмотря на все 
сложности, специалисты четко и профессионально 
выполнили свою работу. Еще на стадии финально-
го проектирования здания сотрудники компании 
тесно сотрудничали с архитекторами и конструк-
торами заказчика, готовили документацию, согла-
совывали нагрузки и т. д. 

Компания LTECH имеет постоянное представи-
тельство в Санкт-Петербурге с локальной сервис-

ной службой. В случае, если потребуется опера-
тивная помощь специалистов, не нужно ждать 
их приезда из Москвы или даже Европы. Причем 
LTECH предоставляет услуги монтажа СОФ с 
последующей регистрацией системы в органах 
Ростехнадзора, представляя интересы заказчи-
ка в компетентных органах. Заказчику требуется 
лишь оплатить государственные пошлины от сво-
его имени и направить в компанию своих сотруд-
ников для полного обучения навыкам работы на 
оборудовании СОФ. 

С помощью установленных систем обслужива-
ния фасадов можно осуществлять целый комплекс 
работ: мытье фасадов, замену элементов освеще-
ния, замену стеклопакетов, обслуживание медиа-
фасада и т. д. Использование подобных устройств 
становится своеобразным трендом при проектиро-
вании крупных зданий и комплексов. И в этом плане 
Северная столица идет в ногу со временем.  

Пуско-наладочные работы 
подъемника MARS

Здание ОАО «Банк «Санкт-
Петербург»
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Строительство и эксплуатация сооружений с технологической 
точки зрения – отрасли чрезвычайно консервативные 
и инерционные. Японии, чтобы выбиться на передовые 
позиции в мире по строительным материалам и технологиям, 
понадобилось принимать драконовские меры по минимально 
допустимому уровню инвестиций строительных корпораций 
в научно-исследовательские и опытно-конструкторские 
работы. Американские исследователи до сих пор сетуют, что 
национальная строительная индустрия в рейтинге инновационно 
активных отраслей занимает одно из последних мест.

НациоНальНая система сертификации: 
предпосылки, цели, задачи
Для дальнейшей модернизации строительной 
индустрии необходимо изменение существую-
щей нормативной базы, которая не отвечает тен-
денциям развития мировых строительных тех-
нологий и тормозит не только внедрение инно-
вационных методов в отрасли, но и социально-
экономическое преобразование России в целом. 

В настоящее время применяется около 7 000 
нормативных документов более чем двадцати раз-
ных категорий. Ясно, что необходима разработка 
единой системы терминов и понятий, устанавли-
вающей общепринятую терминологию в инно-
вационных кластерах стройиндустрии. Нужен 
общий междисциплинарный «язык» – понятный и 
удобный всем специалистам. Одна из важнейших 
задач профессионального сообщества – ревизия 
и актуализация действующих национальных и 
региональных отраслевых нормативных докумен-
тов в данной области.

В целях консолидации усилий в указанных 
направлениях и координации деятельности спе-

ДЕНИС ТИТОВ, архитектор, ведущий 
инженер ВНИИНМАШ Росстандарта, 
член правления некоммерческого 
партнерства «Совет по «зеленому» 
строительству» (НП «СПЗС») 

– воздействие вновь возводимых и реконструи-
руемых зданий и сооружений на окружающую 
среду, в том числе эмиссия парниковых газов;

– разработка и производство новых материалов;
– проектирование систем управления зданиями 

и сооружениями;
– системы автоматизации и диспетчеризации 

зданий и сооружений;
– использование альтернативных, возобновляе-

мых и вторичных источников ресурсов в зданиях 
и сооружениях;

– сбор и переработка отходов, возникающих 
при строительстве и эксплуатации и зданий соо-
ружений;

– современные методы строительства (Modern 
Methods of construction (MMC);

– экологический менеджмент;
– комфортность и безопасность внутренней 

среды зданий и сооружений: 
• качество воздуха внутри зданий,
 •тепловая среда в зданиях,
• акустическая среда в зданиях и вокруг них,
• визуальная среда в зданиях и вокруг них.

циалистов, вовлеченных в данную проблемати-
ку, было создано некоммерческое партнерство 
«Совет по «зеленому» строительству» (НП «СПЗС»). 
В свою очередь в рамках НП «СПЗС» формируется 
научно-методическая группа, готовая взять на 
себя координацию работ по обмену информа-
цией и выстраиванию горизонтальных связей. 
Разрабатываются средне- и долгосрочные страте-
гии развития технического регулирования строй-
индустрии и смежных отраслей.

Полноценная, актуальная и работоспособная 
Национальная система сертификации экоустой-
чивого строительства (далее Система) в принципе 
невозможна без современной, гармонизирован-
ной с международными нормативными докумен-
тами, доказательной базы. Работа по созданию 
именно такой базы для Системы является одной 
из основных задач научно-методической группы.

Приоритетными направлениями, требующими 
создания качественно новой, взаимопроникаю-
щей нормативной базы являются:

– проектирование и строительство энергоэф-
фективных и экологичных зданий и сооружений;

термиНы  
и определеНия:
Нормативный документ 
устанавливает правила, 
общие принципы 
или характеристики, 
касающиеся различных 
видов деятельности или их 
результатов.

ГОСТ 1.1-2002. 
Межгосударственная 

система стандартизации. 
Термины и определения 

Стандарт устанавливает 
для всеобщего и 
многократного 
использования правила, 
общие принципы 
или характеристики, 
касающиеся различных 
видов деятельности 
или их результатов,  
которые направлены на 
достижение оптимальной 
степени упорядочения 
в определенной области.

ГОСТ 1.1-2002. 
Межгосударственная 

система стандартизации. 
Термины и определения 

Добровольная 
сертификация 
осуществляется 
в рамках конкретной 
системы добровольной 
сертификации 
для подтверждения 
соответствия объекта 
требованиям стандартов 
(в том числе 
национальных, стандартов 
организаций и др.), 
сводам правил, системам 
сертификации и условиям 
договоров.

Р 50.1.052-2005. 
Рекомендации 

по стандартизации 

Система добровольной 
сертификации – 
совокупность правил 
выполнения работ 
по добровольной 
сертификации, ее 
участников и правил 
функционирования 
системы добровольной 
сертификации в целом.

Р 50.1.052-2005. 
Рекомендации 

по стандартизации

«Зеленые» 
нормы
 для россии
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Координированные усилия по разработке стра-
тегий дадут возможность государству в разумные 
сроки внедрить комплекс стандартов, позволя-
ющих сэкономить значительные материальные, 
трудовые и временные ресурсы; снизить техно-
генную нагрузку на окружающую среду, повысить 
ее социальное качество.

Если доказательная база является фундаментом 
Системы, то ее идеологию можно описать как 
экологическую рациональность, основанную на 
принципах устойчивого развития. Когда говорят 
об устойчивом развитии, то, как правило, имеют 
в виду удовлетворение потребностей настоящего 
времени, не ставящих под угрозу жизнедеятель-
ность будущих поколений.

Лично мне ближе другое определение: удовлет-
ворение потребностей нынешнего поколения с 
повышением возможностей будущих поколений.

«Устойчивость» в стройиндустрии подразуме-
вает сооружение как отдельных зданий, так и 
возведение целых городов, которые минимально 
воздействуют на окружающую среду (природную, 
архитектурную, культурно-историческую), явля-
ются экономически жизнеспособными, социально 
справедливыми и культурно значимыми.

Если мы говорим об устойчивом развитии при-
менительно к архитектуре и строительству, то 
должна быть рассмотрена каждая из состав-
ляющих, в том числе строительство как тако-
вое и связь между процессами проектирова-

ния, эксплуатации, утилизации и окружающей 
средой. В дополнение к этому одновременно 
должны быть рассмотрены социальные, эконо-
мические, инфраструктурные и экологические 
аспекты. Определение, что собой представляет 
экоустойчивое строительство, неоднозначно и 
зависит от страны, ее потребностей, масштаба, 
инфраструктуры и т. д. Некоторые аспекты вклю-
чают сравнение городской и сельской застрой-
ки, организацию строительной индустрии и 
использование зданий и сооружений. На уста-
новление общих принципов «устойчивого раз-
вития» и «экоустойчивого строительства» при-
менительно к отечественным условиям в част-
ности, нацелена деятельность НП «СПЗС» и его 
научно-методической группы. Общие принципы 
«экоустойчивого строительства» должны быть 
предложены каждому, участвующему в процессе 
проектирования, строительства и эксплуатации, 
как метод, необходимый для структурирования 
целей и обеспечения оптимального решения 
проблем устойчивости. 

В основе создаваемой нами Системы – опре-
деление критериев соответствия экоустойчиво-
сти. Это подразумевает неизбежность интегри-
рованного проектирования. Эксперты (аудиторы 
Системы) должны подключаться к процессу про-
ектирования еще на предпроектной стадии. 

А в качестве образца мы выбрали немецкую 
систему сертификации – DGNB. Выбор обосно-

ван тем, что система разработана архитекторами, 
инженерами и конструкторами. В ее основе лежит 
оценка жизненного цикла здания, сооружения или 
градостроительной единицы. DGNB имеет четкую 
нормативно-техническую доказательную базу, оце-
нивает градостроительные критерии. DGNB совре-
менна, бета-версия запущена в 2008 году (BREEAM 
– 1990, LEED – 1998). Система сертификации откры-
та и легко адаптируется к климатическим, эконо-
мическим и социокультурным особенностям любо-
го региона.

осНовНые цели построеНия системы
Разработка и внедрение Системы поможет сде-
лать проектирование и строительство экологи-
чески безопасных, экономически эффективных 
и социально полезных зданий повседневной и 
повсеместной практикой.

Установив критерии качества и методы их 
оценки, Система даст всем, вовлеченным в про-
ектирование, строительство, эксплуатацию и 
последующую утилизацию продуктов стройин-
дустрии, удобный набор инструментов, содей-
ствующий:

– подтверждению соответствия самым высоким 
критериям качества;

– оценке жизненного цикла сооружения;
– определению ресурсо- и энергоэффективно-

сти;
– объективной оценке стоимости недвижимости;
– актуализации информации о недвижимости и 

среде обитания человека;
– созданию добавленной стоимости и повыше-

нию инвестиционной привлекательности.
Система должна стать фундаментом для постро-

ения прозрачных, единых, общепонятных, соци-
ально ответственных правил функционирования 
строительной индустрии.

разработка системы
Разработка Системы – задача титаническая. 
Необходимо вовлекать в этот процесс или хотя бы 
в обмен информацией специалистов множества 
областей человеческой деятельности.

Первые шаги в этом направлении сделаны – 
начались рабочие консультации с Департаментом 
по техническому регулированию Национального 
объединения строителей. Постепенно включает-
ся в работу ведущая организация Росстандарта–
Всероссийский научно–исследовательский инсти-
тут стандартизации и сертификации машиностро-
ения (ВНИИНМАШ). Активно работает МАрхИ. И, 
конечно, нельзя не отметить вклад, вносимый 
EcoStandard Group.

На сегодняшний день научно-методическая 
группа осуществляет комплекс подготовительных 
мероприятий, включающий:

1. Сравнительный анализ ведущих мировых 
систем сертификации экоустойчивости строи-
тельства.

2. Сравнительный анализ правил и практик 
архитектурного проектирования в России и 
Германии.

3. Анализ существующей нормативно-
правовой базы (Технические регламенты, 
Стандарты и Своды правил) стройиндустрии, 
выявление документов, способствующих вне-
дрению принципов экоустойчивого строитель-
ства; включение данных документов в доказа-
тельную базу Системы.

4. Анализ доказательной базы систем DGNB  
и BNB.

5. Анализ стандартов ИСО серии 14 000, в част-
ности ISO 14024 «Экологический сертификат».

6. Разработку принципов территориального 
зонирования для Системы в соответствии с 
ГОСТ 15150-69 и ГОСТ 15151-69.

7. Адаптацию критериев качества системы DGNB 
и разработку критериев оценки соответствия, 
необходимых и достаточных для функционирова-
ния Системы.

8. Разработку и утверждение комплекса доку-
ментов, необходимых и достаточных для регистра-
ции Системы в качестве системы добровольной 
сертификации.

9. Регистрацию Системы как системы доброволь-
ной сертификации ГОСТ Р.

Помимо подготовительных работ по созданию 
Национальной системы, научно-методическая груп-
па разрабатывает критерии оценки соответствия 
экоустойчивости для коттеджных поселков и малоэ-
тажного строительства. Начат комплекс работ по вве-
дению оценки рисков в сертификацию строительных 
материалов, изделий и конструкций. Идут перегово-
ры с рядом субъектов Федерации по созданию тер-
риториальных норм экоустойчивого строительства.

Научно-методическая группа в своей деятельно-
сти открыта для всех заинтересованных лиц и орга-
низаций. Мы рады видеть в своих рядах компетент-
ных специалистов, осознающих, что модернизация 
России невозможна вне концепции устойчивого 
экологического развития.  

Некоммерческое партнерство «совет по «зеленому» строительству» 
(НП «СПЗС») было основано 2 сентября 2010 года на общем собрании 
учредителей. В создании НП приняли участие: Союз архитекторов 
России, Московский государственный строительный университет, 
НП СРО «ГАРХИ», KNAUF, ЭкоСтандарт – Групп, GVA SAYWER. НП 
учреждено при поддержке Комитета Государственной Думы РФ по 
строительству и земельным отношениям, Комитета Государственной 
думы РФ по местному самоуправлению, Федерального агентства 
по техническому регулированию и метрологии «Росстандарт», 
Российской академии архитектуры и строительных наук, МАрхИ, 
Ассоциации европейского бизнеса, Российско-немецкой 
внешнеторговой палаты. Основной целью Совета будет создание 
благоприятных условий для развития «зеленого» строительства – 
экологичного, ресурсосберегающего и социально ответственного. 
Председателем правления единогласно избран руководитель Совета 
по экоустойчивой архитектуре САР, практикующий архитектор 
Александр Ремизов.

Первый обладатель 
Золотого сертификата 
LEED в России – корпус 
завода по производству 
подшипников для 
железнодорожного 
транспорта, Тверь.  
Сертификат получен в 
результате совместных 
усилий компании AECOM 
и промышленного 
предприятия группы SKF 
в России
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Текст  
ЛЕО РАЗДОЛЬСКИЙ,  
LR Structural Engineering 
Inc., Линкольншир, 
штат Иллинойс, 
США, профессор 
Северо-Западного 
университета, Эванстон, 
штат Иллинойс, США

Оценка огнестойкости
Международные нормативные рекомендации по температурным нагрузкам  
от пожаров в зданиях

ВоздейстВие локального пожара
Граничные тепловые условия воздействия локаль-
ного пожара могут зависеть от сосредоточенной 
пожарной нагрузки, и они представлены с точки 
зрения падающего теплового потока в конкретном 
месте за определенное время. Локальный пожар 
может протекать в следующих формах (см. раздел 
6.2.2 [23]):

Пожар в открытом объеме, под потолком (см. 
раздел 6.5.2 [23]).

Пожар поблизости от плоской стены, с наличи-
ем (без) потолка или промежутка между стеной и 
источником горения (см. раздел 6.5.3 [23]).

Пожар поблизости от угла, с наличием (без) 
потолка или промежутка между стеной и источни-
ком горения (см. раздел 6.5.4 [23]).

Средний диаметр источника горения рассчиты-
вается по уравнению 6.5.1 [23]:

 
                             

4
eff

LWD
π

=   (44),
где: 
Deff – средний диаметр источника горения (м); 
L – протяженность источника горения (м); 
W – ширина источника горения (м).
Температура пламени меняется в зависимости 

от высоты. Она относительно постоянна в области 
непрерывного горения и принимается за среднюю 
температуру пламени. Температура над языками пла-
мени резко снижается по мере того, как увеличива-
ется объем внешнего воздуха, попадающего в факел. 
Стандарт SFPE содержит расчетную формулу по макси-
мальной высоте пламени и максимальным показате-
лям падающего теплового потока для каждого случая 
приведенных выше форм локального пожара.

случай 1. Пожар в открытом объеме, под 
потолком.

Максимальную высоту пламени над контрольной 
точкой можно рассчитать следующим образом: 

           
0,41,02 0,23( " )h eff fF H D q A= − + &   (45),

где:
Fh – максимальная высота пламени над контроль-

ной точкой (м); 
H – высота источника горения над контрольной 

точкой (м); 
Deff – средний диаметр горения (м), обусловлен-

ный уравнением (6.5.1.1); 

a) граничное условие теплового потока равно 
120 кВт/м²;

b) продолжительность пожара определяется по 
уравнению: 
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   (48),

где:
τ – продолжительность пожара (сек);
M – масса горючего материала (кг);
Af – площадь поверхностного горения в источ-

нике (м²); 
"q& - тепловыделение на единицу площади 

поверхности источника горения (кВт/м²).
случай 3. Пожар поблизости от угла, с нали-

чием (без) потолка. 
Максимальная высота пламени определяется по 

уравнению:
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   (49),

где:
Fh – максимальная высота пламени над контроль-

ной точкой (м); 
H – высота источника горения над контрольной 

точкой (м); 
Deff -  средний диаметр горения (м), обусловлен-

ный уравнением (1); 
q”– тепловыделение на единицу площади поверх-

ности источника горения (кВт/м²);
Af – площадь поверхностного горения в источ-

нике (м²).
а) Если Fh>TH, то тепловой поток равен 120 кВт/м², 

следовательно, продолжительность пожара опре-
деляется по уравнению: 
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где:
τ – продолжительность пожара (сек);
M – масса горючего материала (кг);

cH∆  – эффективная теплота горения (кДж/кг); 
TH – высота объекта, подверженного горению, 

или поверхность, для которой вычисляется гра-
ничное условие (м);

H – высота источника горения (м); 
Deff – средний диаметр горения (м).
b) Если TH > Fh > 0,5TH, то тепловой поток равен 

20 кВт/м², следовательно, продолжительность 
пожара определяется по уравнению:
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                                                                                      (51), 

где:
τ – продолжительность пожара (сек);
M – масса горючего материала (кг);

cH∆  – эффективная теплота горения (кДж/кг); 
TH - высота объекта, подверженного горению, или 

поверхность, для которой вычисляется граничное 
условие (м);

q” – тепловыделение на единицу площади поверх-
ности источника горения (кВт/м²);

Af – площадь поверхностного горения в источ-
нике (м²). 

a) Если hH F≤ , то тепловой поток равен 120 кВт/м², 
следовательно, продолжительность пожара опреде-
ляется по уравнению:
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где:
τ – продолжительность пожара (сек);
M – масса горючего материала (кг);

cH∆  – эффективная теплота горения (кДж/кг); 
TH – высота объекта, подверженного горению, 

или поверхность, для которой вычисляется гра-
ничное условие (м); 

Deff – средний диаметр горения (м), обусловлен-
ный уравнением (6.5.1).

b) Если H>Fh>0,5H, то тепловой поток равен 
20 кВт/м², следовательно, продолжительность 
пожара определяется по уравнению:
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где:
τ – продолжительность пожара (сек);
M – масса горючего материала (кг);

cH∆  – эффективная теплота горения (кДж/кг); 
TH – высота объекта, подверженного горению, 

или поверхность, для которой вычисляется гра-
ничное условие (м); 

Deff – средний диаметр горения (м), обусловлен-
ный уравнением (6.5.1). 

c) Если H>2Fh, то граничное тепловое условие не 
может быть определено по методу, представлен-
ному в разделе 6.5.2 [23]. 

случай 2. Пожар поблизости от стены, с 
наличием (без) потолка. 

Граничное тепловое условие для поверхности 
плоского вертикального конструктивного элемен-
та, примыкающего к источнику горения, можно 
определить следующим образом:

окончание. Начало в № 3. С. 114-119, № 4. С. 110-117, № 5. С. 112-117

Рис. 15. 
Схема локального пожара

H – высота источника горения (м); 
Deff – средний диаметр горения (м).
c) Если Fh < 0,5TH , то граничное тепловое условие 

не может быть определено по методу, представ-
ленному в разделе 6.5.4 [23].

Локальные пожары – подход по регламенту 
BSEN1991-1-2 (2002). 

BSEN1991-1-2 предлагает простой подход к 
определению теплового воздействия локальных 
пожаров в Приложении С регламентa BSEN1991-1-2 
(2002). В зависимости от высоты пламени приме-
нительно к потолку помещения локальный пожар 
может быть определен как незначительный или 
интенсивный. Для незначительного пожара рас-
четная формула дается для вычисления темпе-
ратуры в факеле на различных высотах по верти-
кальной оси пламени. Для интенсивных пожаров 
разработаны простые выкладки для определения 
значений теплового потока на поверхностях, под-
верженных воздействию огня на уровне потолка.

При локальном пожаре, как показано на рис. 1, 
наивысших значений температура достигает по 
оси пламени. Температура над языками пламени 
резко снижается по мере того, как увеличивается 
объем внешнего воздуха, попадающего в факел. 
Регламент BSEN1991-1-2 содержит расчетную фор-
мулу для определения температуры факела при 
незначительном локальном пожаре. Максимальная 
высота пламени Fh дается по следующей формуле:

  

                    
2 / 51,02 0,0148hF D Q= − +   (52),

где:
D – диаметр пожара (м);
Q – тепловыделение пожара (Вт).
Если огонь не воздействует на потолок помеще-

ния при Fh< H, то температура факела T(z) по вер-
тикальной оси симметрии пламени высчитывается 
по формуле:

Рис. 16. 
Схема незначительного 
локального пожара



118 д е к а б р ь / я н в а р ь

|б
е

з
о

п
а

с
н

о
с

т
ь

119д е к а б р ь / я н в а р ь

Тепловой поток h& Вт/м2] на единицу площади 
поверхности потолка, подверженной пожару, на 
расстоянии r от источника горения определяется 
по формуле:

   100 000         для y < 0,3
h& =  {136 300 до 121 000y  для 0,3 < y < 1,0    (56)

 15 000y-3.7      для y >1,0
при

                        

'
'h

r H zy
L H z

+ +=
+ +

    (57),

где:
r – горизонтальное расстояние от вертикальной 

оси пламени до точки на потолке, для которой рас-
считывается тепловой поток (м);

z’ – вертикальное положение условного источни-
ка теплоты (м), согласно уравнению (58);

 D – диаметр пожара (м).
Условное положение источника теплоты z’ дает-

ся по системе уравнений:
 

(58)  

при
                                     

(59)

Результирующий тепловой поток neth& на едини-
цу площади поверхности потолка, подверженной 
пожару, задается формулой:

4 4( 20) [( 273) (293) ]net c m m f mh h T Tα ε ε σ= − − − Φ + −& &  (60),
где:
αc – коэффициент конвекционной теплопереда-

чи, (Вт/м2K);
 fε  – излучательная способность пожара;

mε – поверхностная излучательная способность 
конструктивного элемента;

Φ  – коэффициент формы и расположения кон-
структивного элемента;

Tm – поверхностная температура конструктивно-
го элемента (°C);

σ – постоянная Больцмана (= 5,67×10-8 Вт/м2K 4);
h& – тепловой поток на единицу площади поверх-

ности потолка, подверженной пожару, заданный 
уравнением (56).

Следующие эмпирические уравнения на основе 
опытных данных составлены для таких горючих мате-
риалов, как древесина, пластмассовые поддоны, кар-
тонные коробки, пластиковые изделия в картонных 
коробках, а также жидкости с тепловыделением от 
668 кВт до 98 мВт в помещениях с высотой потолка 
4,6 – 15,5 м. Максимальная температура пламени, рас-
пространяющегося по потолку, T (°C) выводится из 
системы:

 

(61)   

обсуждение и рекомендации
Все подходы, данные в основных нормах (Eurocode, 
SFPE Standard и формулах Лая), сильно отличаются 

друг от друга, поэтому результаты тоже отнюдь 
не одинаковы. Их даже непросто сопоставить, не 
говоря уже о выборе наиболее консервативной 
методики, и причин тому несколько:

1. Ни один результат (отношения температура/
время) не представлен в безразмерном виде. 
Кроме того, каждый из подходов предполагает 
свой собственный набор показателей. К примеру: 
исследования Лая касаются только двух видов 
конструкции помещений (легкие или тяжелые 
материалы), SFPE рекомендует функцию темпера-
тура/время, весьма отличающуюся от той, которой 
руководствуются Eurocode и Лай (см. рис. 18).

2. Обычным доводом (присмотритесь к SFPE Standard) 
является то, что основная цель параметрического 
метода – определение максимальной температуры 
газа и продолжительности пожара (не кривая сама 
по себе!). В таком случае представляется возможным 
сравнить результаты, полученные с применением раз-
ных подходов. Тем не менее, некоторые утверждают, 
что высвобождающаяся энергия (область под кривой 
температура/время до максимальных значений тем-
пературы) – также немаловажный фактор анализа 
несущих конструкций (возможное влияние динамиче-
ских воздействий на систему несущих конструкций).

3. Пожар в разгаре (наиболее важный случай 
с точки зрения проектирования и анализа кон-
струкций) определяется как стадия пожара, сле-
дующая за моментом возгорания во всем объеме 
(максимальное тепловыделение: вторая произво-
дная функции температура/время равна нулю). 
Однако, поскольку функции температура/время 
во всех приведенных методиках не представлены 
безразмерными переменными и показателями, не 
представляется возможным дифференцировать и 
анализировать функции, например (28, 32).

4. Любая расчетная нагрузка на несущие конструк-
ции, например ветровая или сейсмическая, имеет 
весьма важный компонент: реакцию конструкции. 
Так, почти невозможно определить, какой из сце-
нариев пожара наиболее вероятен: более высокая 
максимальная температура при небольшой продол-
жительности или меньшая максимальная темпера-
тура при большей длительности пожара? Ответом на 
данный вопрос будет характер реакции конструкции 
в каждом конкретном случае. Высокие показатели 
тепловыделения могут оказывать большее воздей-
ствие на большепролетные конструкции и высотные 
здания, чем на малопролетные конструктивные эле-
менты зданий средней этажности. Увы, параметриче-
ские методики не содержат никаких коэффициентов 
реакции конструкции (только тепловые коэффициен-
ты: например, тепловой инерции).

5. Результаты применения параметрических 
методик должны быть представлены в упрощенной 
форме, с тем чтобы проектировщик мог использо-
вать их в повседневной работе. К тому же, их сле-
дует согласовывать со специфической системой 
сочетанных нагрузок на конструкцию (статические, 
динамические, ветровые и т. п.).  

            
2 / 3 5 / 3

0( ) 20 0,25 ( ) 900cT z Q z z −= + − ≤  (53)
при:

          
3 2 / 5

0 1,02 5,24(10 )z D Q−= − +      (54),
где:
Qc – конвекционный компонент тепловыделения 

(Вт) и Qc = 0,8 Q;
 z – высота по оси пламени (м);
 z0 – условное местоположение оси (м).
Условное местоположение оси z0 зависит от диа-

метра пожара D и тепловыделения Q. Это эмпири-
ческое уравнение, выведенное на основании опыт-
ных данных. Значение z0 может быть отрицатель-
ным и находиться ниже источника горения, что 
указывает на существование зависимости между 
площадью источника горения и освобождающейся 
тепловой энергией (см. рис. 16).

Если при малой площади из источника горения 
высвобождается много энергии, то значение z0 
может быть положительным, следовательно, нахо-
диться выше источника. 

Когда локальный пожар становится интенсивным 
настолько, что Lf ≥ H (см. рис. 17), пламя начина-
ет воздействовать на потолок помещения. Потолок 
заставляет пламя поменять направление и распро-
страняться горизонтально по его поверхности. На 
рис. 1 схематически показано, как локальный пожар 
воздействует на потолок при струйном обтекании 
его поверхности. По мере того как языки пламени 
распространяются в горизонтальной плоскости, они 
отдают жар более холодному окружающему воздуху, 
а также непосредственно конструкциям потолка. Как 
правило, максимальная температура наблюдается в 
относительной близости от поверхности потолка.

BSEN1991-1-2 содержит только расчетные форму-
лы для теплового потока по поверхности на уровне 
потолка, которые не дают представления о температу-
ре языков пламени. Упрощенные подходы к определе-
нию этих показателей будут вкратце описаны ниже.

С учетом характера воздействия локального 
пожара на потолок, как показано на рис. 1 (Lf ≥ H), 
протяженность языков пламени Lh вычисляется по 
следующей формуле:

                     
* 0.33(2,9 ( ) )h HL H Q H= −    (55),

где:
Lh – протяженность горизонтальных языков (м), 

заданных уравнением (4);
 H – расстояние между источником и потолком (м);
 QH

* – безразмерный показатель теплового потока;
 Q – интенсивность теплового потока пожара (Вт).
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The Icon of STabIlITy and 
ProgreSS
Ground was broken Thursday for 
Vietcombank Tower, the Ho Chi Minh 
City headquarters of Vietcombank and 
Pelli Clarke Pelli Architects’ first build-
ing in Vietnam. Officials from the firm, 
Vietcombank, and the bank’s develop-
ment partners joined local dignitaries 
for the occasion. 

Vietcombank Tower expands the 
bank’s presence in Ho Chi Minh City, 
Vietnam’s financial capital and its fast-
est-growing city. The 35-story tower 
will be the tallest building on Me Linh 
Square, a prime location on the west 
bank of the Saigon River. The building 
will include the bank’s flagship retail 
location, bank offices, and additional 
Class A office space designed to attract 
international tenants.

“Pelli Clarke Pelli Architects is proud 
to have designed Vietcombank’s head-
quarters in Ho Chi Minh City,” said Fred 
Clarke, FAIA, Senior Principal. “We have 
created a strong, confident design for 
a building that represents stability, 
vision and progress.”

Evoking classic skyscrapers, the 
building’s design is distinguished by 
multiple setbacks, a celebratory crown, 
and a prominent spire. Materials were 
chosen to convey the stability and per-
manence appropriate to an esteemed 
financial institution.

The exterior wall will incorporate 
light-colored granite within vertical 
metal ribs that accentuate the height 
of the building. Integrated custom 
lighting fixtures will illuminate the 
entire tower at night. At the base of 
the tower, a loggia of six granite piers 
and a canopy mark the main entrance. 
Adjacent to the building, a park with 
walking paths, a fountain, and seating 
will be open to the public.

A project of Vietcombank-Bonday-
Benthanh Joint Venture Company 
Limited, the building has an estimat-
ed construction cost of $67m and is 
scheduled for completion in 2013.

Pelli clarke Pelli architects

grace and PurPoSefulneSS
Arraya Tower, one of Kuwait’s tall-
est buildings at 300 m above ground 
level, takes its place beside the nearby 
Kuwait Towers as an iconic building of 
this leading Gulf state. 

Becoming a new focal point in 
the city’s new Financial District, the 
Arraya centre integrates a shopping 
mall, entertainments complex and 
the office facilities and is ideally situ-
ated in close proximity to the nation’s 
seat of government, its major financial 
institutions, banks, stock exchange 
and chamber of commerce, the main 
ministries of government, plus a full 
range of international hotels and retail 
centres. 

Designed by PACE and Fentress 
Architects for the Salhia Real Estate 
Company, the planning and detail-
ing of the tower was done in close 
coordination with the Municipality’s 

ENGLISH VERSION
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building and planning departments. 
Conforming to the permitted floor 
area ratio, the 60-storey tower, with a 
gross built-up area of 62,000 sq m, was 
able to combine grace of form with 
functionality, with all floors providing 
efficient layouts and a flexibility of 
office size and design. 

The height of the building optimiz-
es space at ground level, sufficient to 
ensure adequate on-site parking and 
circulation and efficient and safe access 
to and from the bounding distribu-
tor road network. Designing and con-
structing what would be Kuwait’s tallest 
building brought many new challenges, 
both for the architects and the respon-
sible government agencies. Safety was 
high on the list of priorities, and in 
cooperation with the Occupational 
Safety and Health Administration and 
the Kuwait Fire Service, many innova-
tive features were incorporated into 
the design, including the designation 
of levels 20 and 40 as evacuation floors 
in the event of fire.

Pace Kuwait

reflecTIng The PaST, ProjecT-
Ing The fuTure
The proposed ITC Corporate Tower will 
be a visual testament to the nation-
al, sustainable and innovative focus 
of ITC. Standing 26 storeys tall, the 
one-million-sq-ft tower will translate 
the language of the region’s historic 
structures and that of contemporary 
technology into a LEED Platinum, for-
ward-thinking design responsive to its 
environment. 

Acknowledging the value of ITC’s 
national focus, the tower’s power-
ful presence, iconic form and the 
building’s overall proportional sys-
tems design draws inspiration from 
the permanence of the stone, detail 
of the carvings and striking form of 
Bangalore’s historic Dravidian Temples. 
While drawing from the city’s culture, 
the design of the ITC Corporate Tower 
also responds to its natural environ-
ment, the tower is designed to be a 
living, breathing organism, enhancing 
the natural state of the site and the 
work environment of its occupants. 

A prominent green ‘lung’ of vegeta-
tion, a continuation of the site’s natural 
vegetation, will grow upwards through 
double and triple-height spaces at 
intervals along the interior faсade. 
These figurative circuits of vegetation 
will not only increase the quality of 
office space but will create energizing 
spaces for individual or group work 
sessions. 

The tower’s organic sense and 
respect for its natural site is supported 
by other prominent and sustainable 
architectural features. A double-skin 
system will insulate the building from 
the heat of the sun and still allow the 
benefit of extensive natural light. The 
pyramid-inspired slope of the building 
will act as a chimney, drawing breezes 
through the building, while operable 
windows allow the cross-ventilation 
of work spaces and give the build-
ing’s occupants control of natural air 
circulation. Designed to work in har-
mony with the building’s natural sur-

swath the existing Taj Lands End hotel 
and its expansion so that both hotels 
read together as a single, elegant com-
position.

yazdani Studio of cannon design

brIngIng The Med overSeaS
Mediterranean vernacular has devel-
oped all around the coast of the 
Mediterranean basin from the towns 
and villages of Morocco, Tunisia, 
Greece, Italy and Spain. Mont’ Kiara 
was conceived to capture the romance 
of renowned Mediterranean archi-
tecture but keeping the simplicity of 
modern architectural thinking. 

The basis of the concept is to integrate 
a sprawling staggered form of rising tiers, 
‘growing’ out of the ground to the upper 
tiers, just like the tiered Mediterranean 
houses with deep windows which pro-
vide shade from the direct sunlight, suit-
able for the local tropical weather. 

A three-dimensionally changing 
unit provides bridges linking the inter-
nal and outdoor space creating an 
exciting play of vertical and horizon-
tal interface of terraces, gardens and 
deck. The orientation and the design 
layout are deliberately sited diagonally 
to avoid the direct east-west sun and 
at the same time avoid the monoto-
nous long stretch of linear develop-
ment, creating a more interesting and 
sculptural faсade. Each apartment is 
well articulated and juxtaposed with 
cross ventilation throughout the year 
and for some they can also enjoy sun-
rise and sunset in the comfort of their 
living spaces. 

The design has consciously played on 
the hierarchy of vertical and horizontal 
elements to create a seamless transition 
between the building and the external 
environment. The design attempts to 
capture the flow of the internal with the 
external spaces, thereby allowing a sense 
of flow from the units into the decks and 
garden spaces. Like the Mediterranean 
architecture that inspired it, Mont’ Kiara 
has a constant juxtaposing of strong 
natural forms that is both elegant and 
sculptural. The varied spaces and forms 
produce a complex and visually stun-
ning development that fits naturally into 
the landscape and ambience of Mont’ 
Kiara. 

International design Studio Pte ltd

cITy of dreaMS 
Hotel towers rise from a domed casino 
podium each with their own identity 
and architectural message. Through 
four complimentary forms and distinct 
glass types, a water theme defines the 
City of Dreams.

Hard Rock is iconic in its own way; 
playful, young and appearing as a glass 
cylinder, a series of curved octagons 
cantilever beyond the skin. These bands 
gradually rotate and spiral to create 
a movement and shadow effect that 
twists along the vertical eyebrows. This 
movement makes the cylindrical shape 
appear as a water spout, a flowing water 
cascade. These elements provide a 3D 
sculpture that appears to move both 
vertically and horizontally, resulting in a 
simple yet complex, fun yet interesting, 
and architectural yet theatrical tower.

Grand Hyatt Tower-1 rises to create 
a vertical flowing movement with an 
array of fins projecting from the skin 
and undulating across the façade and 
the curved ends of the buildings form. 
Grand Hyatt Tower-2 compliments 
the composition of Tower-1 with an 
implied horizontal movement. The 
roof parapet and main lobby soffit 
profile curves across the length of the 
building in a wave-like form.

The elliptical Crown Hotel rises up 
through an expansive series of reflec-
tive pools and water features helping 
to define the projects frontage. The 
building’s pure curved façade is inter-
rupted by a series of long vertical fins, 
each breaking up as they descend, 
creating a cascade effect as the façade 
disappears into the water at its base.

arquitectonica

cenTury-long verTIcal MoTIon 
KONE is the multi-industry engineer-
ing and manufacturing company, 
which mainstay products are eleva-
tors and escalators. Creation of inno-
vative, safe and cost effective solu-
tions turned the establishment into 
a world industrial leader ensuring the 
highest comfort of vertical passenger 
circulation throughout its century-
long history. KONE has operated in 
Russia since 1935. 

During the last 100 years KONE had 
made a long journey before becom-
ing the leading international elevator 
and escalator practice. Started-up as a 
small machine shop in the outskirts of 
Helsinki it transformed into a corpora-
tion with annual sales of nearly 5 billon 
euro and 34,000 headcount all over 
the world. Today this is the pre-emi-
nent industrial leader, which asserted 
itself as a major global market player 
steadily strengthening its competitive 
advantage. 

“All over its history the KONE dis-
played its adaptability within ever-
changing conditions taking new 
opportunities. Nowadays, the princi-
pal trends determining further social 
development are urbanization, age-
ing of population and growing impor-
tance of safety requirements, and 
henceforth these tendencies are likely 
to became even more dramatic”, states 
Matti Alahuhta the President & CEO of 
KONE Corporation. “Economically fea-
sible solutions, which ensure energy 
effectiveness and high-performance 
passenger traffic, are the KONE’s con-
tribution to sustainable urban devel-
opment”. 

The KONE Russia offers the entire 
scope of services: consulting, deliv-
ery, installation of elevators, escala-
tors and travolators, maintenance, 
upgrading and spares backup. There 
are rep offices in Moscow, Saint 
Petersburg, Yekaterinburg, Ufa, Sochi 
and Vladivostok, and the company’s 
distributor and partner networks cov-
ers all Russian regions. The local staff 
is more than 750 employees. 

“KONE is the international leader 
offering to our clients the solutions, 
which ensure troubleproof passenger 
and freight traffic within buildings and 
facilities”, says Maaret Heiskari, the GM 

of KONE Russia. “Our commitment to 
meeting the needs of our clients is 
apparent in all our solutions. We pro-
vide client support at each stage of the 
process, including design, manufactur-
ing and installation up to maintenance 
and upgrading”. 

Kone 

The lurchIng TowerS
Right now the construction of the 
Bella Sky hotel in Copenhagen is the 
largest building site in Denmark, with 
work well on target for completion 
in 6 months time. Visually the hotel 
will be characterized by the two lean-
ing towers, creating a spectacular and 
unspoiled view over the surround-
ing green meadows, the sea and the 
Copenhagen skyline. 

The two towers incline 15 degrees 
- by comparison the leaning tower in 
Pisa leans at an angle of 3.97 degrees - 
amounting to a staggering 20m slope 
difference between the ground and 
top floor. In order to accommodate 
such working conditions special fitters 
were trained to abseil down the build-
ing to mount the façade. The unique 
design creates diversity at almost every 
floor level and thereby challenges the 
scopes for conventional construction.

Inside the hotel will accommo-
date the luxurious feel of a four star 
hotel with interior inspired by the 
Scandinavian design tradition. Due to 
the complex architecture hotel guests 
will find more than 200 room vari-
ants, which contribute to creating an 
individual, exclusive and warm atmo-
sphere.

Accommodating 814 rooms, 32 con-
ference rooms, 3 restaurants, lounge, 
a sky bar and an 850 sq m wellness 
centre. Тhe 42,000 sq m hotel will meet 
the wishes of a much needed exten-
sion to the Bella Centre Conference 
facilities and provide Copenhagen 
with a unique venue to host large 
international events in the future. The 
four star Bella Sky Hotel will open in 
May 2011.

3Xn architects

The MeXIco cITy booMerang
Due to the redesign and recovery 
of the historic centre of Mexico City, 
the area of Paseo de la Reforma re-
emerges as a beautiful commercial, 
cultural and historic avenue of the 
metropolis. Mexican design firm 
Migdal Arquitectos has completed a 
42,200 sq m residential development 
in Reforma - Plaza Residences. 

The building is flanked by two cul-
tural landmarks that enroot it with the 
historic past of the area, the Monument 
to Columbus and the Monument to 
the Revolution. The shape of the build-
ing has been designed to give richness 
and movement to the urban context.

In response to the Columbus traf-
fic circle, the building, with its glass 
interior façade, is erected in the shape 
of a boomerang, creating a concave 
interior space. This concave shape 
opens up and embraces the majes-
tic traffic circle, integrating it into 
its concept. The boomerang shape 
draws out from a long linear element 

roundings, the tower’s green systems 
will allow the structure an enduring 
relevance and value. 

The layers of contextualism, sustain-
ability and innovation provide a rich 
and sophisticated design for the new 
ITC Corporate Tower. Drawing from 
both the region’s architectural his-
tory and the future of technology, the 
tower’s LEED Platinum design will pro-
vide a superior work environment for 
employees and advance ITC’s mission.

hKS, Inc.

dubaI deluXe
The Al Bateen Tower at Jumeirah Beach 
will offer both luxury residential apart-
ments and 5-star hotel accommoda-
tion. Two curved towers will provide 
unrivaled views of the sea and city to 
its residents and guests. The tower, 30 
floors dedicated to commercial space 
and 54 floors to residential space, will 
also provide access to business facili-
ties, upscale restaurants and shops, 
luxury beach club amenities, elegantly 
landscaped terraces, swimming pools, 
and pristine beaches. 

This project is currently the only 
private residential tower approved for 
construction on the main beach. The 
residential tower is 734,000 sq ft and 
houses 300 residential apartments. 
The hotel tower is 319,000 sq ft and 
includes approximately 300 rooms. 
The towers’ shared podium consists 
of 151,000 sq ft of space that includes 
entry lobbies, a business centre, a ball-
room, restaurants, health and beach 
clubs, a spa, and back-of-house spaces. 
The hotel lobby offers retail space, 
a bar and a cafe/lounge. There are 
separate entries and lobbies for the 
residences, the ballroom, the hotel and 
beach club, and separate pools and fit-
ness areas for residents and guests. 

Lush landscaping defines the site and 
is used to soften the internal edge of 
a garden wall that surrounds and pro-
tects the grounds. There are two tennis 
courts, three pools for the beach club, 
and one for residents. Terraced land-
scaping with water features and water-
falls are incorporated. The gardens are 
enclosed on three sides and open to 
the beach on the fourth. An interior 
courtyard offers light and additional 
gardens to interior restaurants.

Tro jung brannen

SouTh SIde STory
Oficially opened for business in April 
2010, L’Hotel Island South is the new-
est member of the Chinachem L’Hotel 
Group. Located at Wong Chuck Hang 
in an industrial zone on the south side 
of Hong Kong Island, it is close to the 
famous Ocean Park, the sandy beach 
at Repulse Bay and the fishing village 
named Aberdeen. Shopping is a short 
journey away at bustling Causeway 
Bay and Central. 

The new 39-storey hotel provides 
432 comfortable contemporary guest 
rooms. The 13 suites and 4 grand ter-
race suites all have panoramic sea 
views. The chic, cool interior design 
creates a fresh and vibrant feel. The 
hotel facilities include a main lobby 
lounge, the LIS restaurant, a small gym, 

three function rooms and an outdoor 
swimming pool. 

Constructed on a narrow site with 
restricted access next to industrial 
neighbours, the project provided 
many challenges in meeting the client 
brief. To the rear is a tranquil green 
mountain view. To the front there is a 
busy road with an elevated highway 
above and low rise industrial build-
ings opposite. Vehicular access to the 
hotel is from the rear but a convienient 
pedestrian access from the front is 
provided. 

To make best use of the levels, the 
entrance forecourt, the restaurant and 
the reception lobby all face the elevat-
ed highway and industrial buildings 
telling passersby via the glazed front-
age: ‘this is new, contributing some-
thing different to the neighbourhood’. 

The hotel rooms are orientated to 
the mountain and sea views with the 
windows following the patterns and 
rhythms of the nearby industrial units. 
A reuse / recycle theme is used for the 
major interior artwork. In the short 
time L’Hotel Island South has been 
open it has become a very popular 
venue enhancing the neighbourhood.

chinachem group

caTchIng The wave... 
In a single sweeping gesture, the 
‘wave’ gathers the multitude of pub-
lic and private spaces within the new 
hotel into a seamless composition, 
immediately iconic against the recti-
linear skyline of Mumbai. This graceful 
arc also echoes the form of multiple 
bays that make up the city’s western 
edge, and makes visual reference to 
the new Sea Link Bridge adjacent to 
the site. 

At the trough of the wave along 
its western and southern edges is a 
cascade of terraces and decks, which 
extend the outdoor event spaces 
of the hotel into the foreshore area 
and connect them to the sea’s edge 
beyond. Within its generous base, 
lobbies, banquet spaces, restaurants 
and retail functions surround a rising 
sky lit atrium. The arc of the wave 
rises towards the north end of the site, 
offering the rooms within dramatic 
city and sea views, and also preserving 
views from Taj Lands End. 

At mid-height are hotel guest suites, 
above these are articulated private 
residences with spectacular views and 
windswept verandahs that create a 
distinguished termination point at the 
crest. Rather than being composed of 
a set of facades, the hotel is expressed 
as a refined volume shaped by par-
allel fins which rise, fall, bend and 
extend to encompass multiple spa-
tial experiences. From this rhythmic 
form, entrances are carved, canopies 
and terraces extended, public spaces 
revealed, and sea views framed. 

The arrangement of the fins is 
responsive to solar direction – fins 
run vertically along the east and west 
faсades and horizontally along the 
south faсade, protecting the building 
from direct sunlight. A complementary 
architectural expression is extended 
to the eastern side of the project, to 

which constringes into the plot with 
the intention of presenting a con-
siderable unfolding façade towards 
Reforma.

The building is an abstract entity; 
its principal façade presents itself as a 
smooth-skinned glass curtain, permit-
ting, at a glance, the loss of perception 
of the building’s floors. The building’s 
skin is accentuated with randomly 
placed aluminium mullions, which 
control the effect of the sun, while cre-
ating an interesting effect of light and 
shadow in the concave shape.

The apartment tower is divided into 
two zones, both with independent 
access and lobbies, with apartments 
and suites ranging between 60 and 
170 sq m, 4 basement parking lots, 
common areas for the apartments and 
a commercial ground floor.

The building accommodates a busi-
ness centre, fitness centre, projection 
room, swimming pool with a bird’s-
eye view of Reforma; a kid’s club, 
lounge, events hall, parking lot, com-
mon open-air plaza. 

Migdal arquitectos

Power effIcIenT buSIneSS 
cenTre 
A ground-breaking ceremony has been 
held for VietinBank Business Centre, 
Foster + Partners’ first project in 
Vietnam. Bringing together the Bank’s 
headquarters, conference, hotel and 
leisure facilities, the landmark towers 
are strategically located between cen-
tral Hanoi and the airport, demonstrat-
ing the emergence of Vietnam as an 
international financial centre.

The 300,000 sq m mixed-use devel-
opment comprises two towers, con-
nected by a 7 storey podium building 
containing conference facilities, lux-
ury shops, cafes and restaurants and 
topped by roof top gardens. The taller 
tower - at 68 storeys - will provide an 
energy efficient new headquarters for 
VietinBank, one of Vietnam’s largest 
banking groups. The second - 48 sto-
rey tower - will house a five-star hotel, 
spa and serviced apartments.

The scheme has a progressive envi-
ronmental agenda and is designed to 
mitigate the effects of the area’s high 
levels of humidity using a low-energy, 
desiccant wheel. The system draws in 
humidity, separating the water from 
the atmosphere and exhaling hot, 
dry air, which can then be cooled by 
ground water and released back into 
the buildings. A serrated facade, made 
up of projecting fins at 4.5m intervals, 
provides both shade and a unit of mea-
surement for cellular offices around 
the perimeter of the floor plate.

Mouzhan Majidi, Chief Executive 
of Foster + Partners, remarked: “This 
is an exciting moment for the prac-
tice, as we break ground on our first 
project in Vietnam. Our design is a 
sustainable response to the climate 
and traditions of Hanoi and the tower 
will have an important symbolic pres-
ence - VietinBank will rise above the 
surrounding buildings to be one of the 
first landmarks you see at the gateway 
to the city.” 

foster + Partners
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The flagShIP of PereSTroIKa
Landmark East is a ‘Grade-A’ high-
rise, two-tower office development 
that rises from a dense urban site in 
the Kwun Tong district of Hong Kong. 
Kwun Tong, historically an industrial 
and light manufacturing district sup-
porting the old Kai Tak airport, is in 
the process of urban regeneration and 
Landmark East is the flagship proj-
ect leading the process. The slender 
rectilinear slabs that form the tower 
volumes are derived from the long 
narrow plot. The towers respond to the 
site, rising above the adjacent build-
ings in a slender, elegantly moving 
motion reminiscent of bamboo sway-
ing gently in the wind. 

The idea was to differentiate the 
buildings from the static neighbour-
hood in creating a dynamic form that 
clearly defines the towers from their 
surroundings. The rectangular floor 
plates of both towers provide efficien-
cy and allow side cores to the north. 
This in turn orientates the office floors 
to the south, taking advantage of the 
privileged views of Victoria Harbour 
and Hong Kong Island beyond. The 
orthogonal tower forms have been 
segmented in section creating a series 
of interlocking parallelogram slabs. 
This arrangement emphasizes the 
sensation of movement and conveys 
lightness to the towers, forming a 
strong, dramatic, unified identity for 
the development. A brisole system has 
been applied to the facades, which 
articulates the building form and pro-
vides solar shading.

Horizontal fins to the south facade 
provide high-level sun shading protec-
tion; vertical fins on the narrow east 
and west elevations alleviate low-level 
horizontal shading protection. An 
energy efficient VAV system supplies 
air-conditioning to the project and 
rainwater is harvested for use in the 
landscape irrigation system. These and 
other sustainable components within 
the design have assisted in obtaining a 
Provisional Platinum BREEAM award.

arquitectonica

The heIghT of SuSTaInabIlITy
The results of the International Highrise 
Award (IHA) have been decided: ‘The 
Met’, a high-rise apartment building in 
Bangkok, Thailand, has won the prize, 
worth EUR 50,000, for the world’s 
most innovative high-rise. Wong Mun 
Summ, co-owner of the architecture 
firm WOHA in Singapore, accepted the 
symbolic prize statuette at an official 
ceremony in Frankfurt’s Paulskirche. 

At a height of 230 meters, ‘The Met’ 
(design planning: WOHA, Singapore, 
associated architects: Tandem 
Architects, Bangkok) strikes an innova-
tive green note at the heart of Sathorn, 
a tightly-packed inner-city district of 
Bangkok. Boasting balconies covered 
in greenery on the outside of the build-
ing and free areas cut crosswise into 
the body of the building, this high-rise 
stands out for its great transparency. 
All 370 apartments enjoy light and air 
from all sides, allowing for particularly 
sustainable living conditions in this 
tropical region without recourse to 

air conditioning. Extremely efficient 
both ecologically and in economic 
terms, the jury expects this structure 
“to prove ground-breaking on a global 
scale in the search for innovative local 
approaches to design.” 

Alongside this year’s winner, the 
remaining four finalist buildings were 
also commended and the special 
award for technological innovation 
presented. 

Commendation certificates were 
awarded to the 262-meter high-rise 
apartment building Aqua Tower 
(Chicago) by Studio Gang (Chicago), 
the 828-meter Burj Khalifa (Dubai) 
by SOM (Chicago), the 492-meter 
Shanghai World Financial Center 
(Shanghai) by KPF (New York) and the 
203-meter vocational school center 
Tokyo Mode Gakuen Cocoon Tower 
(Tokyo) by Tange Associates (Tokyo). 

Burj Khalifa in Dubai by SOM, cur-
rently the tallest high-rise in the world, 
and one of the finalists for the IHA 
2010, was honored with a special com-
mendation for technological innova-
tion in view of the numerous inno-
vations it demonstrates in the field 
of building construction and elevator 
technology. In the jury’s opinion, in 
future, both will exert a major influ-
ence on high-rise construction. 

The exhibition “Best Highrises - 
International Highrise Award 2010” 
will be staging from 6 November 2010 
through 16 January 2011 in a neighbor-
ing museum, Museum für Angewandte 
Kunst Frankfurt, honors the prize-win-
ner along with the other four finalists, 
and presents the broad spectrum of 
the total of 27 nominated projects. 

International highrise award 2010

In lIne wITh corPoraTe 
TradITIonS
In November the Chicago office of 
Skidmore, Owings & Merrill LLP (SOM), 
along with Seddiqi & Sons Investment 
and Dubai Contracting Company 
LLC, celebrated the inauguration of 
the Rolex Tower, a 59-story mixed use 
tower located on Dubai’s prestigious 
Sheik Zayed Road. Rolex Tower is the 
second tower to be completed by SOM 
this year along with the world’s tallest 
building, Burj Khalifa, also located in 
Dubai. 

George Efstathiou, SOM’s Managing 
Partner for both Rolex Tower and Burj 
Khalifa, attended the opening in Dubai 
and stated “We are very proud to be 
associated with a client who shares our 
philosophy of simplicity and purity of 
design. The building epitomizes the 
classic design elegance of the icon-
ic timepiece that shares the tower’s 
name.”

Rolex Tower contains 30 floors of 
office space, 25 floors of residential 
apartments and is capped with two 
exclusive residential penthouses one 
of which has a private pool on the 57th 
level. Behind the tower, a 9-story park-
ing garage and entrance plaza leading 
to the tower’s lobby provides easy 
access to the tower. The building’s 
design, which features a glass curtain 
wall, embodies a sense of understat-
ed elegance amongst the exuberant 

context of Sheikh Zayed Road. The 
size of the site dictated the design of 
the Rolex Tower along with its close 
proximity to adjacent buildings. The 
SOM architects addressed the site by 
stacking the offices, residential units 
and amenities, creating a refined 
columnar shape. The luxurious ground 
floor lobby and mezzanine will house 
a variety of upscale retail facilities. 
The lobby also includes an art installa-
tion by James Clar called Soundwave, 
a dynamic sculpture made of stain-
less steel that hangs in the lobby of 
the building, derived from the artist 
recording his own voice, saying “Rolex 
Tower”. 

The building is veiled in a curtain wall 
of high performance, patterned green 
glass which fades as it ascends, further 
expressing the height of the tower.    
Architects chose this specific glass 
to respond to the building’s desert 
location. In the bright Dubai sunlight, 
Rolex Tower sheathed in glass, appears 
to shimmer like a desert mirage. With 
two setbacks as sky terraces, the three 
tiered massing reflects the change of 
uses in the program – office, residen-
tial and amenity – creating a unique 
presence on the skyline. 

“Rolex Tower continues SOM’s com-
mitment to quality and high design 
standards for planning cities and 
incorporating buildings into these 
cities,” said Peter Ruggiero, the SOM 
Design Partner for the project. “Like 
a symphony, buildings play a roles in 
cities much like musicians who come 
together to perform a piece of music. 
Every participant is equally as impor-
tant and when in unison, the overall 
effect is quite beautiful.    Similarly, 
Rolex Tower clarifies this urban vision 
by fitting seamlessly into Dubai’s cit-
yscape through classic and elegant 
design”.

Through its tasteful elegance and 
quiet minimalism, Rolex Tower contin-
ues SOM’s tradition of lofty standards 
for high end development throughout 
the Middle East and beyond.

SoM

unPreTenTIouS luXury
Dubarch completes new office build-

ing in Dubai designed to break the 
mould of the bulky, inefficient office 
block. The architectural concept of the 
building revolves around the idea of a 
modern and innovative form. A simple 
and pure rectilinear form, sliced longi-
tudinally to further reduce the bulk of 
the volume and introduce the impres-
sion of the two sleek and tall towers 
conforming to the long foot print of 
the plot. The building is then further 
delineated by exposing and projecting 
edges of the floor slab in a staggered 
pattern to add to the aesthetics of this 
simple form. The building is envel-
oped by insulating glass units offering 
double glazing to achieve the required 
heat and noise insulation. The glass 
colour is carefully selected to match 
the modern form of the building and 
offers a stark contrast to the surround-
ing environment and stands out to be 
unmistakable landmark building. 

This simplicity of form is carried out 

in every aspect of design. Approaching 
the building from the street side, the 
two towers descend to ground and 
land within a shallow reflective pool 
of water where a bridge transfers the 
visitors from the streetscape and wel-
comes them to the tranquility and 
simplicity of the edifice. The lobby is a 
simple serene hall with an impressing 
high ceiling. The lift lobbies and com-
mon areas, all follow the same simple 
approach and are carefully detailed 
with a few rich natural materials and 
accessories to offer simple but intellec-
tual luxury. The building functions are 
also meant to be straight forward and 
simple and avoid unnecessary compli-
cations. This is evident in both pedes-
trian and vehicular ease of access to 
the building. The ground floor parking 
is dedicated to the visitors and offers 
a convenient approach to lobbies and 
retail areas on both sides of the build-
ing and to the lift lobbies. The tenants 
parking are on two basement floors 
and four upper level podiums serviced 
by a simple and practical service ramp 
at each end. The access to the lift 
lobbies is conveniently possible from 
every floor. 

There are a few lakeside loft offices 
available and can offer a great live 
work experience to their VIP tenants. 
Other facilities of the building include 
a gym and a restaurant on the top of 
the building in addition to the prom-
enade and street level cafes and shops 
which are carefully selected by the 
property managers to offer every con-
venience to the tenants in the office 
above. The building is going to offer 
the latest in high technology, which 
is the forte of developer, and offer 
world class communications and con-
veniences to its tenants. 

The 2 levels of basement are dedicat-
ed for the building users, the ground 
level serves the pedestrian and the 
retail spaces. There are four podium 
levels dedicated for office spaces. The 
podium roof adds parking spaces for 
the users.

dubarch

HIstory 
The Korean 
architectural 
look-and-feel
(p.18) 
text by MarIanna MaeVsKaya, 
pHotos by Kpf, H-assocIates, 
soM, Daewoo constructIon, 
MVrDV

Korea is a country with 
rich and dramatic history. 
but it is less reflected in 
the national architecture 
in comparison with neigh-
bouring china and japan, 
and it’s quite explicable. 
firstly, originally the tra-
ditional Korean dwelling 
was not longeval. houses 
with wooden framing 
and thin partitions in hot 
and humid climate soon 

become unfit for use. 
Secondly, local idiosyn-
crasy to the periods of 
colonial dependence made 
the architecture of the late 
19th and early 20th centu-
ries unwelcome. 

Therefore, old buildings were 
demolished ruthlessly at any occasion 
to derive profit from erection of taller 
structures at the same site. And, thirdly, 
growing of urban population together 
with the same economic concerns con-
tributed to accelerated refreshment of 
local urban habitat. The joint impact of 
all these factors constituted the pres-
ent skylines of modern South Korean 
cities only by 1980s and most of them 
keep on changing intensively. It is not 
surprising that urban overcrowding an 
commitment to contemporary archi-
tectural stylistics urge the cities of the 
ROC to accept new high-rise entries. 

The centuries-old Korean capital, 
Seoul, is the main megacity and the 
focus of tall development. In 2007 
its population was over 10 million of 
inhabitants. Its present silhouette is 
formed by a chain of high-rise tow-
ers sitting mostly along the Hang 
River waterfront dividing the city into 
two parts. 41 km of the river’s curves 
run throughout Seoul, Its banks are 
connected by 23 bridges, which are 
the most interesting examples of 
contemporary engineering thought. 
The northern districts are known as 
historic and cultural part of the city 
featuring royal palaces and ancient 
city walls and gates, whilst the south-
ern boroughs form the downtown. 
However, the new structures spring up 
within both parts of the South Korean 
capital. 

There’s still no domestic traditions 
build for centuries to come, that’s why 
so far the architectural appearance of 
the capital is being altered dramatical-
ly with enviable regularity. However, 
unfortunately, trying to get rid from 
the colonial past Koreans now and 
then methodically demolish the build-
ings of that period, including iconic 
historic structures of the late 19th and 
early 20th centuries. The latest scan-
dalous event was dismantling of the 
National Museum building erected 
in 1916, where during the period of 
Japanese dominion was the governor-
general’s residence. As a result, the 
only features left from that time are 
Railway Station (1925), City Hall (1926) 
and Shinsegae Mall. 

Even major residential complexes 
here were originally to be operated for 
only a few decades. Therefore, demoli-
tion of many buildings is often urged 
by real technical concerns, but not 
just changing tastes or needs of the 
owner. As a result of this approach any 
of residential district in Seoul may be 
completely redeveloped after 15-20 
years. That’s why, if necessary, Korea 
promptly and easily erects new tall 
buildings and homes.

 The Mount Namsan in the heart 
of Seoul house on its top the spec-
tacular botanic garden with numer-
ous water features, the library building 

and Seoul Tower, which are accessible 
only by cableway. One of the most 
dramatic sights of the recet time is the 
World Trade Center Seoul comprising 
55-storey Trade Tower, Convention and 
Exhibition Centre, underground shop-
ping mall and magnificent aquarium. 
The complex also includes numerous 
restaurants and cafes, the event area 
and multiplex of 16 showing rooms.

One of the main Seoul landmarks 
is 63-storey Yuksam Building, clad 
with glass panels of warm goldish 
color. Today it is the tallest domestic 
office building with an observation 
deck. Besides the principal function it 
houses shopping center, restaurants 
and cinema. The gorgeous aquarium 
also located within the tower featur-
ing tropical river and sea fauna is very 
popular. Another opportunity to enjoy 
the cityscape is the observation deck 
of Seoul Tower.

 Recently, South Korea authorities 
have uttered and generally approved 
the concept of Seoul metropoli-
tan area, including the fellow towns 
with developed urban infrastructure. 
Despite the present temporary down-
turn in the global economy, much 
of Korean major developments are 
underway.

For example, one of the satellite 
towns, Gwanggyo, is being built 35 
kilometers away from Seoul. It is obvi-
ous that each city should have its 
core - the focus of urban power. Here 
there will be two of them. The design 
competition for this project was won 
the Dutch design company MVRDV. 
The sustainable concept of Gwanggyo 
Power Centre encompasses seven 
buildings with vertical landscaping - 
the man-made green hills, the tallest 
of which is 28 floors tall. These struc-
tures resembling cave stalagmites are 
composed in akind of a circle.

The Gwanggyo high-rises will have 
extensive landscaped terraces and 
roofs. All buildings are to be equipped 
with hi-tech ventilation systems and 
air and water reclamation plants. But 
the main thing is that all these solu-
tions also contribute to more privacy 
of residential areas, which is especially 
important, because the estimated 
population of so dense a development 
is 77,000 of inhabitants!

The complex offers a variety of 
functions: condominium and leased 
apartments, office towers and shop-
ping malls, cultural and educational 
amenities, as well as extensive recre-
ational area.

 Almost all units of the complex 
contain public spaces facing the rest 
of the town. The project provides par-
ticular convenience of spatial interface 
between separate buildings of the 
complex, as well as advanced natural 
ventilation and lighting. Improvement 
of the site includes an artificial lake 
and landscaped surfaces of the “hills”, 
really transform the development 
into green urban oasis. This project 
is being developed by consortium 
lead by Daewoo in collaboration with 
local architectural firm DA Group, 
MEP is being designed by renowned 
UK-based Arup. The overall residential 

area is approximately 200 thousand sq. 
m, the equal share will be assigned for 
cultural, recreational and educational 
establishments, another 200 thousand 
sq. m. are planned for parking and 
about 48 thousand sq. m. - for offices. 
Implementation is scheduled for 2011.

Perhaps, the most iconic of exist-
ing Seoul skyscrapers, and the most 
renowned Korean tall building, is the 
island-based Yuksam Building. Its 
height is 249 meters, which was the 
Asian record for Asia, when after 5-year 
construction it was completed in 1985. 
One of the most stunning observato-
ries in the cities is located at its apex. 
Its 60-storeyed superstructure is bot-
tomed by three levels below grade 
with retail outlets, Imax multiplex and 
63 Sea World Aquarium.

The world famous Skidmore, Owings & 
Merrill LLP (SOM) made the architectural 
design of the building. In the new cen-
tury this company was commissioned 
to design some more tall landmarks for 
South Korean capital. Their Digital Media 
City has become the second Super 
Tower in Seoul after the Yuksam. The 
new building will be used primarily as 
a center of modern digital technology. 
This glass skyscraper is going to reinvent 
the overall city skyline.

Keeping in mind the inherent Korean 
trend to ceaseless development and 
renewal of urban habitat it is partic-
ularly interesting to overview those 
numerous large-scale local projects. 
Despite the current economic hard-
ship, the Korean projects are much 
more likely to be realized than some-
how futuristic concepts for most of the 
neighboring countries.

One of such impressive examples 
of complex high-rise developments is 
the long-term Eunpong master plan. 
This commercial complex designed 
by DeStefano + Partners sits in the 
northern part of Seoul surrounded by 
woodlands. The three towers will be 
erected at one sides of rather nar-
row rectangular plot, and one more 
high-rise building is planned for the 
opposite edge of the site. The entire 
composition is connected by smoothly 
curved low-rise volumes shaping the 
diagonal in between.

The authors of the project intend 
to contribute the general urban sys-
tem paying attention to facilitating 
of public conveyances and pedestrian 
transitions. An interesting futuristic 
research is proposed for the Yongsan-
gu business district. Now the Seoul 
downtown is located on Yeouido 
island overlooking the Han River. It’s 
obvious that soon it will spread further 
to the north. Yongsang Development 
presented its vision of this develop-
ment within the competition Dream 
Hub design in spring, 2009.

This project presumes erection 
of a perfect “tall bunch” of featur-
ing the structures of varied height 
and configuration - over 15 towers 
in toto - around the main skyscraper 
dominating the area. The location 
is pretty picturesque: The tower are 
grouped on both banks of the river 
around the existing architectural focus 
on the island with a supertall tower 

in its heart, which, in the opinion of 
architects, should look great against 
the background of both water sur-
face and cityscape. Arquitectonica is 
designing for the same district the 
new International Financial Centre, 
(IFC). This combination of four prisms 
with corners clipped at upper third of 
their elevations of similar aesthetics. 
Ground floors are also designed using 
the same stylistics. The towers stand-
ing at various angles to each other 
form an extensive easily accessible 
plaza reinforcing the linkage of the 
new development with the surround-
ing housing. It is planned that the first 
phase of this mixed-use complex will 
be completed this year.

It should be noted that famous mas-
ters of contemporary architecture are 
normally eager to participate in devel-
opment of Korean cities. Most of the 
major projects either were originally 
created by foreign specialists or in 
close cooperation with local Korean 
architectural companies. 

One of large-scale works of recent 
years reinventing the urban landscape 
is Dominique Perrault’s EWHA Womans 
University Campus. In contrast to high-
rises of such international practices 
as SOM, KPF or Foster + Partners this 
French architect created a high-perfor-
mance horizontal scheme successfully 
fitted into its environment employing 
the most advanced landscape design 
techniques. 

Another recent unconventional 
Seoul structure is the Kumho Asiana 
Main Tower by Samoo Architects. 
Construction of this high-rise building 
was completed in 2008. Its smooth 
shape experesses the traditional 
Korean aesthetic concepts. At the 
same time it features the state-of-the-
art video installation employing “Land 
and Light” motifs.

The popular Asian twin tower motif is 
promoted in South Korea Kim’s Towers 
designed by ArchitectenConsort with 
respect to cutting-edge architectur-
al achievements. The design makes 
maximum use of natural lighting and 
ventilation. Undulating facade gives 
the ensemble its unique dynamic 
appearance.

Gensler’s Naru Tower assigned for 
Seoul was the winning unbuilt proj-
ect of prestigious WAN 2009 Awards. 
Naru Tower was set to become an 
international icon that marks Seoul 
as the next up and coming global 
metropolis. It reflects both the rich his-
tory and bright future of Seoul, which 
defines itself as a city of technology 
and innovation. Naru Tower reflects 
the importance of the Han River to 
Seoul by drawing from the imagery of 
a traditional Korean sail. The form is 
created by over sizing the mechanical 
floors the ‘stretching’ the glass like a 
sail over this frame. Its regularly spaced 
mechanical floors vary in size, provid-
ing the vertical frame over which the 
exterior façade is stretched in taught 
but delicate curves like a sail. The inter-
stitial volumes create dynamic, mul-
tilevel atrium spaces filled with lush 
vertical gardens that are the symbol of 
the Naru Tower’s stamina.
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Apparently, concerning general 
trend toward upgrading of living envi-
ronment the Korean high-rise industry 
expands beyond the capital’s boundar-
ies. Today, there’s much fun in Korean 
cities about the tall race. Several large 
architectural and engineering com-
panies are busy creating skyscrapers 
taller than 500 m. A variety of new 
high-rise buildings are springing up in 
the port cities like Pusan, Inchon and 
ancient Gyeongju.

Instead of following the typical 
office tower template for a segregated 
tower/podium/landscape hierarchy, 
the Korean Electric Power Corporation 
Headquarters for Naju inverts the nor-
mative scheme to create a polycentric 
organisation with an open civic space 
at the heart of the site. The sloped 
green roofs of the podium integrate 
with the landscape. This topographi-
cal strategy forms valleys that channel 
light and enhance air circulation while 
creating pedestrian friendly connec-
tions. 

A helical atrium extends from 
the central plaza and moves up the 
29-storey tower and increases venti-
lation, natural light, and views. This 
atrium buffers the office space from 
harsh weather conditions and natu-
rally ventilates the building during 
mild weather. Sun shading devices 
are unique on each side of the tower 
and a north side moss catch system 
naturally insulates the building. Solar 
collectors of the building skin system 
and of the solar field harvest the sun’s 
energy while daylight sensors and 
smart control systems reduce energy 
waste. 

Perhaps the most interesting city 
after the capital in terms of contempo-
rary architecture is Busan. It is located 
on the southeastern extremity of the 
Korean Peninsula at the Korean Strait 
waterfront. Today it is the largest port 
in South Korea and the second larg-
est city in the country with almost 
four million population. The city hosts 
the largest in Asia Pusan International 
Film Festival, and the world’s largest 
Shinsegae Centum City retail mall is 
also located here. Busan is booming, 
and new modern structures are rap-
idly shifting its silhouette. Affection 
for everything “the very best” is also 
expressed in crying for the 510 m tall 
megastructure of 100 storeys - the 
Busan Lotte World Tower.. In 2013, 
when construction is completed, this 
tower will be inscribed on the list of 
the highest skyscrapers of the region 
and even worldwide.

South Korea’s also plans for Incheon 
are amongst the most ambitious on the 
planet with a whole host of skyscrap-
ers and new urban neighbourhoods 
planned in and around burgeoning 
city on the islands of KangHwa and 
OnJin-gun.

The joint design by Foster + 
Partners, PHA, and Mobility in Chain, 
has won a competition to masterplan 
the latest expansion of the Incheon 
Free Economic Zone set around a 
300 square kilometre area connected 
by a snaking central transport artery 
with light rapid transit systems and 

new housing built off it to accom-
modate 350,000 people - a massive 
increase on the 35,000 who currently 
live there. 

Providing employment will be a 
host of new green industries with a 
particular emphasis on the manufac-
turing of solar panels and wind tur-
bines, something that is becoming 
a real growth industry with current 
demand outstripping supply. The area 
is intended to be self sufficient too so 
alternative forms of power are pro-
posed to provide electricity including 
biomass generators, and roofs fitted 
with hydroponic technology.

Inspiring the design from Foster 
+ Partners is Korean agriculture that 
currently dominates the area with 
the architects retaining many of the 
existing irrigation channels and using 
green roofs on the buildings to help 
maintain the illusion of the current 
landscape even though it will be built 
over. 

The four tower Lake Park scheme at 
Cheongna Posco in the Korean city of 
Incheon has been designed by Heerim 
Architects and features buildings up 
to 190 metres and 58 floors tall. The 
development which will be set in a 
new landscaped urban park, has four 
towers set along a single axis with the 
height of each of the buildings increas-
ing by several floors as they step up 
towards the nearby river giving the 
impression of a marginal increase in 
height. 

The colour tones of blue glazing and 
white cladding in between along with 
the strong vertical mass of each wing 
help create a sharp and clean look that 
wouldn’t be out of place overlooking 
the Mediterranean.

The development is being built by 
Posco E&C with the involvement of 
Hyundai Construction as a joint ven-
ture between developers HeungHwa 
Industry and the Korean Land-Housing 
Corporation. Completion of the quar-
tet is set to occur in 2013.

In the most large-scale Korean proj-
ects of recent decades the most care-
ful attention is paid to matching of 
planned buildings and neighbouring 
water bodies. Regardless of the stylis-
tics, the new skyscrapers are erected 
taking into account such a vicinity, 
which enhance living conditions even 
in densely populated areas.

Paik Nam June Media Bridge 
approaches the concept of crossing the 
Han River in a more sculptural, futuris-
tic, and eco-friendly way. Inspired by 
the water strider, the overall shape 
is organic, with a sleek streamlined 
outline. This mega structure bridge is 
covered with solar panels to generate 
energy by itself, and totals a length of 
1080m.

This bridge has the capability to 
accommodate cars, pedestrians, and 
bicycles. People can enjoy a public 
museum and library with the latest IT 
technology. In addition, water taxis, 
yachts and cruise ships can dock at 
the base of the bridge. The sustain-
able green space over the bridge is a 
circulated vertical and horizontal gar-
den. The gardens would utilize the 

local resources, for example river and 
rain water along with natural light and 
ventilation. 

Summing up, we can come to 
the following conclusion: futuristic 
approaches and utilitarian insights 
of modern Korean architecture are 
greatly supported with innovative 
sustainable technologies. And we can 
only observe with awe, the consis-
tency of Korean developers, who are 
able to encourage the famous mas-
ters of architecture to design for their 
dynamic country such advanced, 
technically smаrt and environment-
friendly projects.  

perspectIVes
The beacon 
of Seoul 
(p. 28)
InforMatIon proVIDeD by soM

640 m tall Seoul light 
dMc Tower is a mixed-use 
project envisioned as a 
new model in sustainable 
super-tall building design. 
located north of the han 
river at the western edge 
of Seoul, Seoul light dMc 
Tower rises as a gate-
way to the city. greeting 
visitors as they approach 
from Incheon airport and 
points west, the tower will 
create a first impression 
of Seoul’s identity as a 
global city of the future. 
Together with other future 
towers, Seoul light dMc 
Tower sends a message 
about Korea’s standing 
in the world. The tower is 
particularly significant as 
it will be the first tower 
international visitors see 
on their way into Seoul. at 
2100 feet (640 meters) tall, 
tower will be the tallest 
building in east asia when 
it is complete in 2014.

funcTIonal PrograM
Seoul Light DMC Tower project is a 
mixed-use development. The sky-
scraper of 133 stories offers approxi-
mately 447,365 square meters of floor 
area above ground. There are 8 retail 
floors; 39 office floors; 16 hotel floors, 
including double height lobby; 19 
serviced apartment floors, including 
double height lobby; 39 residential 
floors, including double height lobby; 
1 restaurant floor; 3 observation deck 
floors, including and observation 
deck transfer floor; and 8 mechanical 
floors. 

ProjecT overvIew
The architectural expression of Seoul 
Light DMC Tower reinforces the sus-
tainability strategies at the core of this 
design. The tower is shaped through 

gently curving forms and smooth 
transitions between the main north-
south and east-west facades. Perimeter 
mega-columns reinforce the expression 
of the transforming mass and provide a 
natural break to a series of solar louvers. 
On the east and western facades, a 
pattern of both horizontal and vertical 
fins shield from early and late day sun, 
while horizontal shades on the south-
ern face shield from high afternoon 
sun, thereby reducing internal cooling 
loads. Solar photo-voltaic panels are 
integrated into the shading system on 
the surface of specific zones of the 
louvers that receive the most sun, gen-
erating additional renewable energy. 
The tower’s soaring crown collects and 
channels light and helps power the 
building through wind turbines.

A large central void and two perim-
eter voids are carved through the upper 
half of the tower, creating an oppor-
tunity to bring in natural light, clean 
air, and capture renewable energy. The 
tower produces renewable energy by 
capitalizing on the principles of a solar 
updraft tower within the tall vertical 
central void. The design plans for six 
vertical axis wind turbines at the crown 
of the tower to be driven by the air as it 
is drawn out of the void; as the buoyant 
air rises, the air flow draws in cool, fresh 
air from below which also drives wind 
turbines at the base of the building. The 
inner panels of glass that line the cen-
tral void are designed with materials 
that catch, reflect, and hold light, which 
reduces the user’s reliance on artificial 
lights. An active phyto-remediation 
green wall is planted within the void 
to clean and replenish the interior air 
supply. Radiant cooling through chilled 
beams, radiant floor heating, and draw-
ing tempered air through green atriums 
adds further efficiency. A gray-water 
reclamation tank within the tower dras-
tically reduces the dependence on the 
public water supply and eliminates any 
need for irrigation water. 

By taking advantage of naturally 
occurring events such as stack effect 
and solar radiation gain, Seoul Light 
DMC Tower is able to generate its own 
power and therefore reduce municipal 
energy consumption to a fraction of 
traditional levels. At the core of SOM’s 
scheme is an integrated sustainability 
strategy that uses the natural physics 
of tall buildings in order to generate 
power. Through the use of the stack 
effect and wind turbines located at the 
top of the building, SOM is generating 
almost 3% of the building’s energy 
consumption. 

At the base, an eight story retail 
podium connects the tower to the 
surrounding urban fabric and encour-
ages pedestrian flows through the 
site between the Digital Media City 
business district to the north and the 
recently rehabilitated Nanji public 
park to the south. 

archITecTural and STrucTural 
feaTureS
Seoul Light DMC Tower is unique in 
that there are substantial vertical 
building voids cut through the top 
half of the tower. A central core runs 

through the retail podium and office 
floors for a more conventional and 
efficient structure through the bot-
tom half of the building. Above, the 
core is divided by a large central void 
into two main bars that run north to 
south and is connected at the north 
and south ends with multi-story diag-
onal bracing to tie the core together 
structurally. The void is approximately 
308 m tall, spanning the residential, 
hotel, serviced apartments and obser-
vation deck. In plan, the void varies in 
profile between different programs, 
but is roughly 18m wide by 32m long. 
Elevators serving the hotel, residential 
and serviced apartments are located 
adjacent to the void so there is a 
direct experience of this architectural 
feature from the elevators.  Stair and 
service elements are located on the 
unit side of the plan, separated by 
a public corridor that interacts with 
the void and allows access to pas-
senger elevators. Structurally, a series 
of mega-columns are arranged in the 
center of each face of the tower that 
rise nearly vertically that with the core 
form the primary structural system 
of the tower. As the tower geometry 
transforms in the corners of the tow-
ers, those columns are part of the 
secondary gravity system. 

MeP and hvac SySTeM
The project is designed to be a lead-
er in sustainability and low-energy 
use. Four principles guide the sus-
tainability strategy of the project: 
Reduction, Reclamation, Absorption 
and Generation. First, building 
energy use is reduced by optimizing 
MEP and HVAC systems, selecting 
equipment and lighting that is less 
energy intensive. Reclamation seeks 
to re-capture waster energy streams 
to reuse waste heat and reduce 
the amount of “new energy” used. 
Absorption makes use of existing 
energy streams like wind and solar 
power available onsite. Generation 
explores methods to produce energy 
onsite through micro-turbines or 
fuel cells and improve transmission 
system efficiency. The building is 
designed with radiant floors in the 
residential and hotel units, chilled 
beam system in the office floors, and 
grey water collection and treatment 
for use in landscape irrigation. Trash 
is sorted for recycling to divert most 
building waste from landfills. 

claddIng PeculIarITIeS
As the tower is still in the early stages 
of design, curtain wall and enclo-
sure development is still ongoing. 
In principle, the curtain wall is envi-
sioned as a high-performance enclo-
sure system that maximizes vision 
area glass and energy performance 
through high-performance coatings. 
All curtain wall panels will be flat and 
panel types will be minimized to bal-
ance constructability, efficiency and 
geometry articulation. Exterior shad-
ing fins are planned for the south, 
east and west facades to limit the 
amount of solar heat gain on the 
interior of the building. 

engIneerIng and conSTrucTIon 
TechnologIeS
The central void, or solar engine 
concept of the building, is a unique 
proposal to use building stack effect 
to drive turbines. To understand the 
dynamics of air flow and performance 
of the wind turbines, CFD analysis of 
air movement within the building and 
within the void is conducted to simu-
late building conditions during differ-
ent times of day and between seasons.  
Wind tunnel testing will be employed 
to optimize building shape and wind 
performance of the super tall tower. 

verTIcal TranSPorTaTIon
Due to the tower’s height and mixed-
use program, vertical transportation is 
divided into programmatic zones. Local 
retail escalators and elevators serve the 
retail podium outside of the footprint 
of the tower. Lobbies for each program 
are located on the first two levels of 
the tower to give separate and distinct 
identities to the different functions. 
18 local passenger elevators serve the 
office floors directly from the ground 
floor. The hotel, serviced apartments 
and condominium programs are served 
by 3 express elevators each that con-
nect ground floor lobbies to sky lobbies 
below each program stack. Transfer to 
local elevator banks occur at sky lob-
bies, which allow for efficient stack-
ing of local elevators thereby reducing 
the number of elevator shafts needed. 
Three express elevators connect the 
ground floor lobby of the observation 
deck to a double floor restaurant and 
observation sky lobby floor on the 79th 
floor. From there, passengers transfer 
to another set of high speed elevators 
that take them to the observation deck 
at the top of the building. This reduces 
the elevator run to less than 500 meters, 
which allows for the use of more con-
ventional elevator technology.

PedeSTrIan and vehIcular 
TraffIc
The entire project – tower and retail 
podium – is located on a single 37,000-
square meter city block. A large pedes-
trian corridor runs in the north south 
direction through the site, connecting 
Digital Media City, a technology-ori-
ented business park to the north with 
Nanji Park, a sustainability park and 
education center to the south. This 
pedestrian corridor forms an impor-
tant urban link that unifies the entire 
Digital Media City district and gives 
access to the Han River to the south. 
Vehicular access occurs at the perim-
eter of the site with drop-off zones and 
access to parking and loading below 
grade. There is a large transit hub and 
access to subway connections north of 
the site and public bus transportation 
access directly to the site.

SuSTaInable coMPonenTS
The project is planned to maximize 
sustainable strategies to reduce ener-
gy and environmental impact, and also 
increase occupant comfort and health. 
The building’s four tiered approach 
to energy – Reduction, Absorption, 
Reclamation and Generation – is 

anticipated to reduce overall building 
energy use by 66%. These reductions 
come from improved building MEP 
and HVAC systems as well as the inte-
gration of renewable energy sources.

The building is designed with hori-
zontal shading fins on the southern 
façade and a combination of both 
horizontal and vertical shading fins 
on the eastern and western facades. 
This reduces heat gain in the building, 
which reduces the anticipated cool-
ing demands on the HVAC system. 
Potential locations for building inte-
grated PV panels would generate up 
to 7,000 megawatt-hours (MWh) of 
energy. This energy could either be 
used in the building and surrounding 
site or sold back to the grid depending 
on demand. The number of building 
integrated photo-voltaic panels to be 
installed is still being finalized, but 
covering 20% of the building would 
generate approximately 1,400 MWh 
of energy. This will keep the PV panels 
located in the lower portion of the 
building for easier access and mainte-
nance. It is anticipated that the solar 
engine will produce up to 3%-5% of the 
building’s energy use, another source 
of clean energy. A methane harness-
ing facility is located adjacent to the 
site, and wind turbines have recently 
been installed in a park immediately 
to the south of the site. It is anticipated 
that up to 20% of the entire building’s 
energy can be supplied from these 
near site renewable energy sources. 

On the interior of the build-
ing, green walls are planned at the 
perimeter atriums in the residential, 
serviced apartment, and hotel pro-
grams. They are separated into three 
sections ranging from about 16 to 
39 floors tall. There is approximately 
3,000 square meters of wall surface 
in each program upon which green 
walls are mounted. These walls func-
tion to remove toxins and VOCs in 
the environment, refresh the air, and 
improve the well being and quality of 
the indoor environment. It is antici-
pated that these walls will reduce the 
amount of outside air needed, which 
will reduce the energy requirements 
to heat or cool additional outdoor air.

With a lapse of less than four years 
we’ll see how much this new Seoul’s 
skyscraper is in line with its design 
concept.   

HabItat
The Silver Standard 
of living
(p. 34)
InforMatIon proVIDeD by 
stuDIo DanIel lIbesKInD
 
busan spreading along 
the Korea Strait is South 
Korea’s second largest 
metropolis after Seoul. 
The most densely built 
up areas of the city are 
situated in a number of 
narrow valleys between 
the nakdong river and 

Suyeong river, with 
mountains separating 
some of the districts. 
administratively, it is des-
ignated as a Metropolitan 
city, which has a status 
equivalent to that of a 
province. busan is a major 
regional industrial centre 
featuring textile, food, 
metal, electric, chemical, 
machine and ship build-
ing enterprises. The port 
attracts ships from all over 
the globe and the sur-
rounding area aspires to 
become a regional finan-
cial centre. 

It’s not surprising that the city is 
being permanently redeveloped. New 
urban blocks are emerging here and 
there next to thoroughfares and trans-
port hubs. One of the most recent 
specimens is the Haeundae Udong 
multi-purpose complex by Studio 
Daniel Libeskind. The project was 
launched in 2006, and now the con-
struction is in the full swing. The con-
cept of the Haeundae Udong project 
is to build a powerful and unique icon 
expressed in a dynamic volume on 
the Busan waterfront. Studio Daniel 
Libeskind will produce five new tow-
ers sculpted to express the dramatic 
beauty and power of the ocean. The 
curvilinear geometry of the buildings 
plays with concepts of traditional 
Korean architecture, often derived 
from natural beauty such as the grace 
of an ocean wave, the unique composi-
tion of a flower petal, or the wind-filled 
sails of a ship. 

Sculptural in form, the Haeundae 
Udong development creates a new 
icon for the city of Busan. The build-
ings radiate a new spirit for condomin-
ium living within a vibrant mixed-use 
development. The space which the 
buildings create is meant to enhance 
the life of its inhabitants both inside 
and outside. The sculpted forms of 
the composition, read against the city 
of Busan, create an iconic whole that 
is greater than the sum of its parts. 
The Haeundae Udong project not only 
celebrates those who live within it, but 
offers many exciting new perspectives 
and city contexts for Busan. The devel-
opment becomes a spatial entity that is 
beautiful from the multiple vistas from 
inside and out. The apartments take 
advantage of the site by maximizing 
the sweeping views of the ocean, the 
marina, the mountains, the Gwang-An 
bridge and the city of Busan. 

To create the iconic image of the proj-
ect, Haeundae Udong has carved out its 
own skyline, an imprint on the city as a 
whole. Instead of simply extruding the 
building footprints, the heights are var-
ied and the profiles tapered to create 
a sculptural composition on the hori-
zon. This strategy gives the project and 
the city of Busan a new, iconic image 
while also bringing the most light pos-
sible into the developments beyond 
the site. The Haeundae Udong project 
sits gracefully on the Busan Waterfront, 
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having broken down the mass of the 
buildings to give them a slender and 
elegant skyline appearance. In addi-
tion, the varied, sculptural forms create 
exciting spaces between the buildings, 
inviting residents and visitors to enjoy a 
unique outdoor experience. The image 
is created not only from the shape of 
the individual buildings but by the 
placement of the buildings on the site. 
The design aims to take advantage of 
the shape of the site to provide the 
most desirable apartments with south-
west facing views along the edge of the 
site, creating a clear definition of public 
and private space. 

The placement of the towers also 
allows for a generous park to be devel-
oped within the site. The towers will 
ring a beautifully landscaped park 
that will provide a spectacular open 
space for the residents as well as the 
visitors to the site and to the city of 
Busan. To maximize the park space and 
openness of the landscape, some of 
the non-residential program could be 
integrated into the park space. 

The Haeundae Udong project is a 
4.5-million-square-foot development, 
which will include three high-rise resi-
dential towers of 72, 66 and 46 floors, 
34-floor high rise hotel, 9-storeyed 
office building and three-floor retail 
building. All functions are articulated 
in the specific architectural language 
developed for the site. The develop-
ment as a whole must be a 21st Century 
space creating a new vision of residen-
tial living. Equivalent in design to the 
USGBC’s LEED Silver rating, the units 
receive heat from 18 micro-turbines 
whose generated heat is recycled and 
reused dependant upon the season. 
MEP feature radiant floor heating and 
individual unit temperature control. 
The complex also has a large gray-water 
system that will collect and re-use the 
water as potable water.

haeundae udong hyundai I’Park
commission: 2006
completion: 2011
client: Hyundai Development 
Company 
building address: Haeundae Udong 
1408, Busan, South Korea
Technical details
Building Area: 4.5 Million sq.ft.
Building details: 3 residential towers w/ 
1631 units (72F, 66F, 46F)
1 hotel (34F)
1 office (9F)
1 retail (3F)
Structure: Concrete structure with 
glass curtain wall cladding
credits
Architect of Record: Kunwon, Hanmi
Structural Engineer: ARUP, Dong Yang 
Structural Engineers Co.
MEP Engineer: SYSKA Hennessy, Hyun 
Woo
Geotechnical Engineer: Saegil E & C Co.
Contractor: Hyundai Development 
Company
consultants
Landscape: Ctopos
Curtain Wall: Wallplus
Fire Protection: Yung-Do Engineering 
Co.
Lighting: LPA   

structure
555 Meters 
above grade
(p. 38)
InforMatIon proVIDeD 
by KoHn peDersen fox 
assocIates 

In recent decades, asia 
runs even more zealously 
for tall records. Surely, it’s 
rather hard to outdo the 
famous burj Khalifa in 
dubai, but to enter the Top 
3 is the most real prospect. 
This megastructure for the 
republic of Korea should 
become the second tallest 
asian man-made giant. It 
is assumed that the lotte 
Super Tower 123  will eclipse 
both jin Mao building, and 
Taipei 101, and other asian 
high-rises. The design was 
ordered by Korean lotte 
group to be developed by 
its construction unit - lotte 
construction. The tower 
is designed by renowned 
architectural firm Kohn 
Pedersen fox associates.

deScrIPTIon
The design for the Lotte Jamsil Super 

Tower presents a sleek, modern image 
for the Lotte Moolsan Group in the 21st 
century. Taking inspiration from tradi-
tional Korean art forms in the design 
of the various interior program spaces, 
the sleek tapered form of the 555-
meter (1,821-foot), 123-story tower will 
stand out from the city’s rocky moun-
tainous topography.

The building’s first nine floors will 
contain retail; offices will occupy floors 
11 to 47; 25 floors of “office-tel” on 
floors 52 to 75; and a 7-star luxury 
hotel will comprise floors 80 to 109. 
The building’s top 10 stories are ear-
marked for extensive public use and 
entertainment facilities including an 
observation deck and rooftop café. 
Upon completion in 2014, it will be 
one of the tallest buildings in Asia.
The design melds a modern aesthetic 
with forms inspired by the historic 
Korean arts of ceramics, porcelain, and 
calligraphy. The tower’s uninterrupted 
curvature and gentle tapered form is 
reflective of Korean artistry. The seam 
that runs from top to bottom of the 
structure gestures toward the old 
center of city. Elegance of form was 
one of the prime objectives, following 
Lotte’s desire to bestow a beautiful 
monument to the capital city skyline. 
Exterior materials will be light-toned 
silver glass accented by a filigree of 
white lacquered metal.

The building design will seek a LEED 
Gold accreditation, a measure of the 
owner’s commitment to environmen-
tal responsibility. Sustainable design 
strategies incorporated into the design 
include photo-voltaic panels, wind tur-

bines, external shading devices and 
water harvesting systems. The materi-
als of tower’s load bearing core are 
quite conventional: steel and concrete. 
Eight giant mega-columns, in addition 
to carrying 100% of the gravity-im-
posed loads core, to be supported at 
the building perimeter, participate in 
the resistance to lateral loads imposed 
by wind and earthquake. While almost 
all of the lateral loads imposed by wind 
and earthquake are carried by the 
concrete services core, a significant 
portion of the overturning moment is 
transferred to the mega-columns. The 
transfer mechanism is that of outrig-
ger trusses, reaching from the ser-
vices core out to the mega-columns.  
Additionally, these outrigger trusses, 
located between Level 39-44 and 
between Level 72-76, constructed of 
structural steel, add both robustness 
and redundancy to the structural sys-
tem.

Perimeter belt trusses are used to 
transfer gravity loads to the mega-
columns.  These trusses, located 
between Level 72-76 and Level 104-
107, transfer loads associated with the 
differing column spacing required for 
the various occupancies. The diagrid 
system at the upper part of the tower 
consists of diagonaled structural steel 
pipes and box shapes.  Between Levels 
107 and 123, the diagrid supports 
the Premium Office and Observation 
Deck Levels.  At Level 107, the diago-
nals are transferred by the Belt Truss. 
Above Level 123 the diagrid structure 
carries upward to form a 40 meter-
high Lantern.

The foundations consist of a 
6.5 meter-thick mat supported 
on the underlying soils. Ground-
strengthening concrete piles are 
provided. This long anticipated proj-
ect has now earned all major zoning 
approvals.

curTaInwall deSIgn
The tower’s profile is vertical from 
Level 1 to level 31 after which start 
tapering up to the roof level, it has 
vertical expression which emphasized 
by outriggers and are located at every 
other mullion, the tower has two dis-
tinct reveals at two corners. 
The curtain wall module is 1590 mm 
wide from level 1 to level 32 then from 
level 33 to roof the module converge 
and has varying module width from 
1590 mm to 785 mm. The corner wall 
module is 1500 mm wide from level 
1 to roof. The wall modulation is sym-
metrical in all four sides of the tower; 
the wall profile of the two corners is 
also symmetrical. 
The symmetrical sides of the tower 
help reduce the number of A-typical 
panels because the each panel is appli-
cable to two wall sides.

 MeP
The design was technically challeng-
ing due to the size and height of the 
building. High rise towers have their 
own set of special requirements and 
considerations; systems redundancy, 
stack effect, energy consumption, etc 
are all critical factors that are more 

pronounced in high rise tower.
The Syska team was also challenged 

by local jurisdiction, as 3% of the ener-
gy used must be generated locally via 
new or renewable energy. Syska devel-
oped an energy savings report that 
outlines the potential technologies 
along with its feasibility; technologies 
reviewed include fuel cells, bio energy, 
tidal energy, small hydropower, coal 
gasification, co-generation plant, etc. 
As part of this report, Syska provided 
conceptual schematics on how to 
implement an aqueduct system and 
geothermal heatsink system that will 
not only benefit the Tower, but the 
entire project site.

verTIcal TranSPorTaTIon
The elevator system was the matter 
of special attention for the designers, 
who managed to devise the scheme 
facilitating all routes and transitions. 
After careful study and analysis of 
the latest Lotte Jamsil Super Tower 
project space, the four level subter-
ranean parking garage, the 9 podium/
retail floors 1-11, and the final build-
ing designs with the projected popu-
lations, the vertical transportation 
needs, both present and future, can 
best be handled in the Tower office 
portions by three groups of 5 each, 
passenger double deck elevators. 

The office parking garage will be 
served by a two groups of machine-
room-less (MRL) car park shuttle pas-
senger elevators serving between the 
B4-B1, 1 & 2 office/hotel self-parking 
levels and the ground floors office and 
hotel lobby.

Based upon about 60,000m2 of net 
usable office space, to be located on 
22 office floors 13-20, 24-31 and 33-38, 
two, local full stop dedicated service 
elevators, will be provided for the 
office tenant services.

The officetel 255 apartment units to 
be located on floors 44-58, 61-71 are to 
be served by 4 local passenger lifts and 
3 sky lobby shuttle passenger lifts. The 
officetel apartment units and hotel 
employees are to be served by 2 com-
bination firefighters’/employee ser-
vice/medical emergency/transformer 
lifts with full stops at all building levels 
B5-B1, 1-123.

Normal officetel and hotel service 
will be for employee shift change, 
transport between the B3 loading 
dock and BOH, levels 43 (officetel), 
BOH levels 77, 80, 82, and 86(hotel), 
and BOH level 116 (observatory/res-
taurant).

The 230 room Hotel portion of the 
Lotte Jamsil Super Tower will be served 
by three, 1350kg local passenger eleva-
tors serving up from the 79th hotel sky 
lobby and by four high speed, express 
sky lobby shuttle elevators. Access to 
the dedicated hotel parking on levels 
B4-B2 & B1 (drop off) of the subterra-
nean parking garage will be principally 
by valets riding on the MRL hotel park-
ing shuttle elevators.

The officetel and hotel local service 
needs (maids, valets, room service, 
etc.) are to be handled by two, local 
service/firefighters’/medical emer-
gency elevators, with normal office-

tel service between levels 42-71 and 
normal hotel service between levels 
76-106.

The tower’s upper restaurant, gal-
leries and observatory floors, to be 
located at levels 117-123, are to be 
served by two dedicated, high speed 
express, double deck observatory lifts 
and by two local passenger elevators 
with top/down service from the obser-
vatory 120th and 121st levels. 

The premium/private office floors 
107-114 are to be served by a single 
up express shuttle passenger eleva-
tor and two local passenger eleva-
tors. These elevatoring schemes tend 
to optimize the number of elevators, 
their capacities, and speeds to the 
final building heights, while maintain-
ing the required performance criteria 
selected.

leed PrIorITIeS overvIew 
YRG sustainability (YRG) has been 
hired to direct the Lotte Jamsil Super 
Tower project through the LEED® cer-
tification process. The Leadership in 
Energy and Environmental Design 
(LEED) Green Building Rating 
System™ is a widely accepted bench-
mark for the design, construction, 
and operation of high performance 
green buildings. LEED promotes 
a holistic approach to sustainable 
development by recognizing perfor-
mance in five key areas of human and 
environmental health, which include 
sustainable site development, water 
and energy efficiency, materials 
selection, and indoor environmental 
quality. 

The following are key considerations 
and components of the Lotte Jamsil 
Super Tower LEED strategy. 

Construction Activity 
Pollution Prevention 
This prerequisite is achieved by devel-
oping an erosion and sedimentation 
control plan in the design phase of the 
project and implementing that plan 
during construction. Given the need 
for execution during construction, the 
project team should be certain that 
the erosion control plan is included in 
the construction documents and that 
local construction teams are aware of 
the requirements.

Water Use Reduction
In order to pursue certification using 
LEED-NC v2009, the authors must 
ensure that a 20% reduction in fixture 
water use can be achieved. The water 
saving is determined by calculating 
the savings of the “as-designed” fix-
ture annual water use compared with 
the baseline fixture flow rates. 

Construction Waste Management
This credit requires the project to 
recycle at least 50% (1 point) or 75% 
(2 points) of construction waste. These 
requirements can be included in 
the project specifications but relies 
on the selection of waste hauler and 
execution by the construction team. 
Korean recycling laws for construction 
activities typically make these points 
achievable.

Recycled Content 
Requires the use of construction mate-
rials that have recycled content. It can 
be assumed that the building materi-
als will inherently have enough recy-
cled content to meet the credit criteria 
(through the use of items such as steel, 
concrete, gypsum, glazing, etc.) but 
the construction team will need to 
track which materials have recycled 
content and the associated cost of 
those materials.

 
Regional Materials
Requires the use of construction 
materials that were harvested and 
manufactured within 500 miles of 
the project site. Most projects can 
achieve this credit but steps will need 
to be taken to identify which materi-
als can be sourced that are compli-
ant with the credit criteria. Concrete 
and other high cost items should be 
sourced from within Korea whenever 
possible.

Low Emitting Materials 
Requires the use of low Volatile 
Organic Compound (VOC) finishes. 
The credit requirements will be 
included in the project specifica-
tions but it is the responsibility of the 
construction team to ensure that the 
appropriate materials are properly 
purchased. Generally, low emitting 
materials are cost neutral or low cost 
for projects. Most of the major man-
ufacturers of items such as paints, 
coatings, adhesives and sealants have 
products that are low-VOC and meet 
the credit requirements. 

lotte jamsil Super Tower
Seoul, Korea
client: Lotte Moolsan Group
facility Mixed-use: office, hotel, 
“office-tel”, retail, public observation 
deck
Project architect: Kohn Pedersen Fox 
Associates
associate architect: Baum Architects
Size: 3.5 million GSF / 325,000 GSM
height: 555 м
number of floors: 123   

style
from century 
to century: 
carrying on the 
Traditions 
of Modernism
(p. 44)
text by MarIanna MaeVsKaya, 
pHotos by tIM GrIffItH, byunG-
Hyun cHoI, cHrIstIan rIcHters,  
nbbJ

Peter Pran is often named 
among the most creative 
and innovative modern 
architects. The winner 
of 15 international and 
national competitions, 
and the recipient of over 
two dozen prestigious 

professional awards, Pran 
is working intensively 
on a range of projects 
throughout the world. 
This american architect, 
who began his profes-
sional career working 
with the great architect 
ludwig Mies van der rohe, 
remains one of the lead-
ing modern developers 
of the International style, 
and a true enthusiast of 
implementing innovative 
technologies. norwegian 
by origin, Pran combined 
two national traditions 
into a singular style and 
became a leading figure in 
modern architecture. one 
of his particular interests 
is high-rise buildings. The 
architect kindly agreed 
to discuss this point, as 
well as a number of other 
topics, with our correspon-
dent.

you have been working for the 
renowned firm nbbj for the last fif-
teen years. what was your career 
development before nbbj?

The first stage of my professional 
education transpired in Oslo, Norway. 
I graduated at the university there 
with a bachelor degree. After 25 years 
in Oslo and Scandinavia I moved to 
the US and I happened to work with 
one of the great masters of 20th cen-
tury architecture – Ludwig Mies van 
der Rohe. It was honor to work with 
this great master for three years. I 
took part in the work on such well-
known buildings as the Chicago 
Federal Center, the Toronto Dominion 
Centre and the new building of the 
National Gallery in Berlin. I was given 
the opportunity to participate in mak-
ing key decisions. The next stage in 
my career was a 7-year period at SOM. 
For 3 months I took part in the Sears 
Tower project. The design issues I was 
engaged within this project defined 
my future range of interests within 
modern architecture and influenced 
the character of my subsequent 
career. The work on this unique struc-
ture turned out to be fascinating and 
exciting. The next stage of my career 
after SOM was Ellerbe Becket.

I worked for Ellerbe Becket from 
1986-1996, and with then NBBJ from 
1996 to the present.  During my time 
with NBBJ I designed a 62-storey build-
ing in Sydney, which turned out to be a 
very important experience.

The geographic scope of your 
work is very wide. It includes struc-
tures in the uS, canada, europe, asia 
(Singapore, South Korea, Malaysia), 
Middle east and South america. do 
you have any particular preferences 
in building typology? 

My professional specialization is 
international high-rise buildings. I feel 
that high-rises are the result of various 

engineering technologies developed 
in the last century, technologies which 
continue their intensive development 
through the present day. In my opin-
ion, skyscrapers in a majority of cities 
need to develop their concept, look 
and expression in response to the 
needs of the customer and urban plan-
ning demands, as well as the structural 
and functional needs of the environ-
ment, in order to integrate into the 
existing context.  In the largest cities, 
it makes sense to place high-rises in 
dense public settings that are trans-
portation centers. 

do you specialize exclusively in 
projects or you have some other 
kinds of architectural activities?   

I have been a professor for over 30 
years, and have taught in 12 different 
universities. I have been a profes-
sor at the University of Kansas for 
the last 8 years and have been a 
Visiting Professor at the Royal College 
in Copenhagen. I also have been a 
professor in Chicago, New York  Italy, 
and Japan... I find teaching interest-
ing and I believe that one of the 
most substantial changes inside the 
profession will be a new balance 
between men and women. The ratio 
will change significantly. Even today 
the architecture tends to be a male 
dominated profession and profes-
sional awards and international rec-
ognition go more to men. Today a 
very big number of talented and very 
qualified specialists are women. In 
Scandinavia, particularly in Norway, 
women and men have equal repre-
sentation in the field of architecture.  
In the US, the AIA Gold Medals and 
the Pritzker Prize have been given 
almost entirely to men, except for 
the one Pritzker Prize that went to 
Zaha Hadid. This means that quantity 
will come to quality pretty soon and 
many interesting architectural struc-
tures today are to the work men and 
women architects equally. Being a 
professor with many years of experi-
ence I see no difference in the abilities 
of men and women in modern design. 
One of the most interesting archi-
tects of today is, in my opinion, Zaha 
Hadid, and I expect that 21st century 
architecture will produce many more 
outstanding women architects. 

who else of the modern archi-
tects of the 20th century is an indis-
putable authority and example to 
follow in the profession?

All my professional life I have been 
a strong supporter of modern archi-
tecture. I had the good fortune to 
work with really outstanding repre-
sentatives of American architectural 
schools. Their influence on world 
architecture in the last century was 
immense. Besides the previously men-
tioned Mies van der Rohe, my big-
gest professional influences were Le 
Corbusier and Oscar Niemeyer.

My biggest interest in 20th century 
Russian architecture is the ideas of the 
avant-gardists of the 1920s. In terms of 
active architects, I admire Zaha Hadid, 
both as an architect and as a public 
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figure who has managed to overcome 
such intense resistance and become 
the best-known female architect in 
history. I also like the work of Thom 
Maine from Morphosis, Steven Hall, 
and Europeans like Renzo Piano and 
Norman Foster. The foremost repre-
sentatives of Japanese architecture 
for me are Fumiko Maki and Toyo 
Ito. A very important writer that has 
interpreted the professional achieve-
ments of modernism is for me Kenneth 
Frampton, author of many of the most 
fundamental books on the architec-
ture of the 20th century. I am always 
filled with gratitude that masters like 
Maine, Maki, Daniel Libeskind and Odil 
Decq contributed their comments to 
my books and monographs.

let’s come back to your profes-
sional specialization. Is there today 
a notion of “national” high-rise 
design?

Since my professional development 
has been framed by the International 
style, which consciously moved to 
universality and supranationality, 
such an international approach is sub-
stantially closer to me. Globalization 
only intensifies these trends. Most tall 
buildings use exclusively international 
technologies and techniques. This 
doesn’t exclude the fact that specific 
environment of each place leaves its 
mark on each project. However, it is 
more a question of climate and other 
technological peculiarities demanding 
special approaches.

In your opinion, how big a change 
is it possible to make in the histori-
cal areas of a city?  

I think that in big cities it is absolute-
ly positive and natural to build high-
rises. That is the way to develop the 
entire architectural surrounding. For 
example, the Turning Torso in Malmo 
designed by Calatrava— that’s great! 
I love seeing this high-rise on the map 
of the city.  It marks a new visual point 
of orientation and a focus of people’s 
activities. Such visually dominating 
structures are a necessity for every 
big and developing city. But I agree 
that in small towns sometimes is not 
necessary to build real skyscrapers. In 
the big cities they can help to solve a 
lot of problems. The designers of new 
high-rises should just learn as much as 
possible about local specificities and 
use the most contemporary and effec-
tive construction technologies and 
materials. For example, in Oslo most 
of the new high-rises have a strong 
connection with the city’s transpor-
tation systems, and each building is 
optimized on its site.

nbbj has been present in the 
russian market for many years. 
have you happened to participate 
in any russian projects?

So far I personally haven’t partici-
pated in any project in your country. 
Because of this my vision of modern 
Russian architecture is very partial 
and subjective. From the meetings 
at the “Zodchestvo - 2010” congress, 
where I was invited to, I got the feel-

ing that there are very strong pro-
fessionals in this market. It is also 
very important that there are pretty 
advanced developers who under-
stand what exactly they want to get 
from an architect and what level of 
result they’re interested in. I didn’t see 
any real difference between Russian 
developers and those I’ve met in 
other countries. However this is only 
my initial and very superficial view 
as I haven’t worked on any Russian 
projects.

Close cooperation with developers 
and clients is a guarantee of suc-
cess and the achievement of great 
results. Together with other design-
ers at NBBJ I worked on the huge 
complex for the “Telenor” company. 
The project included 7500 workplac-
es, and in the end it got a very strong 
professional recognition. Trying to 
get that commission we competed 
with world renowned architects, 
particularly Richard Rodgers. It was 
great to win the competition but it 
is even more prestigious to realize 
all the goals of the project in real-
ity. By maintaining close cooperation 
between architects and the client we 
managed to create a really efficient 
process. I think that it is because of 
all these efforts that this complex 
was so well received.

do you have any favorite works of 
last few years?

Every big work takes a lot of energy 
and there have been a number which 
could be seen as the most important 
or respected. Unfortunately, the world 
economic crisis stopped many impres-
sive projects, particularly high-rises, 
despite the fact that most of them 
were competition winners and were 
very interesting as architectural and 
engineering works of art. We did some 
projects in Jakarta, Kuala-Lumpur, and 
South Korea.  Our IT Samsung in Seoul- 
co-designed by NBBJ and Heerim, was 
built, and was very well received by 
the client and the public. 

We have designed several major 
tower projects in China; a confidential 
tower project there is 90-stories tall. 
Middle Eastern clients have given out 
many high-rise commissions. There 
was a certain client who aimed to build 
the tallest tower in the world. It was 
supposed to be a 1 km high building 
in the UAE. And we were designing it 
for a Middle Eastern client. But now the 
future of the project is uncertain, as 
the crisis negatively influenced plans 
for buildings of such heights in a num-
ber of countries. 

were there any particularly large 
scale buildings that you designed 
within the last few years?

Besides the UAE skyscraper, we 
designed a 64-floor skyscraper in 
Jakarta. There was also a plan for 
a 70 floor TNB Tower skyscraper in 
Kuala-Lumpur. Our project for SA Oil 
Company was particularly large. 

Another two large projects from 
recent years have attracted consider-
able interest. One is the redevelop-
ment of the WTC site in New York. I 

was one of the designers making key 
decisions on the project. Additionally 
there is a concept project for a 90-floor 
skyscraper that NBBJ is developing.

how important is engineering to 
high-rise design? 

Engineering is at least as important 
as architecture in high-rise design. 
Their relative importance is different 
for non-high-rises, but for really tall 
buildings architecture and engineer-
ing are equally important. That’s why 
knowledge and the proper use of cross-
disciplinary tools and approaches is so 
critically important to the success of 
high-rises. The skills and creativity of 
engineers is a key factor in the success 
of the entire project. As an example 
of a real master in this area I can men-
tion Leas Roberson. A very famous 
American engineer of the highest 
qualification, who has engineered 
many skyscrapers. I was lucky to work 
with him for several years on high-
rises in Jakarta and in Dubai.  I was also 
fortunate to work with Fazlur Kahn 
– another master structural engineer 
– on the Sears Tower, on the Jeddah 
International Airports and on my own 
long-term Master Thesis project at IIT, 
on which I was advised by Fazlur and 
Goldsmith. Significant progress has 
been achieved in high-rise technolo-
gies in recent years. These develop-
ments are starting to be reflected in 
architecture. 

It’s not just the external shape or 
construction parameters that play an 
important role in modern skyscraper 
design, there’s also a need to develop 
a well thought-out approach to coor-
dinating all supporting systems. That’s 
why we pay particular attention in 
our projects at NBBJ to ecology and 
energy efficient systems in high-rises, 
to climate specific considerations etc. 
Particularly in Scandinavian countries 
a number of legislative amendments 
were made last few years that impose 
very strict ecological standards on 
architects and engineers. Energy effi-
ciency is another important aspect of 
high-rises, as without proper consid-
eration of it the maintenance will be 
too expensive. In almost all of our 
recent projects we used various com-
binations of solar power, water recy-
cling systems, natural ventilation etc. 
Recently we designed a 70-floor sky-
scraper in Singapore. All of the tech-
nologies I mentioned were used there 
in full measure.

what do you think about contem-
porary russian architecture? 

I think that Russia as a country has 
huge potential. In general, I find that 
the new tallest towers in Moscow and 
in St. Persburgh show a creative spirit 
that is admirable and will benefit these 
cities in their search for innovative 
tall buildings.  I saw also some very 
fine midrise buildings in Moscow, that 
show a desire on the architects to cre-
ate new ideas and new urban images 
that will transform the main cities. 

I would like to take part in some of 
the building developments and activi-
ties here.

By the way, the earlier Russian 
Constructivists have inspired many of 
us architects today, both in Russia and 
internationally. 

Moscow and Russia in general 
looks to me like a very promising 
construction market. Here we can see 
intensive and in most cases positive 
development, which is very exciting. 
The events happening in Russia today 
are so exciting. I think that now your 
country is one of fastest developing 
countries in terms of architecture and 
construction when compared with 
the rest of Europe. In terms of high-
rises built in the last few years, it 
compares with Rotterdam. And the 
fact that Rem Koolhaas works a lot in 
Russia shows us that the architectural 
scene has strong prospects and is 
being developed seriously.  

But it seems that they build a lot, 
despite the crisis. That should be 
a big step forward in terms of the 
national strength of the profession. 
Sometimes, local architecture needs 
some external push. Generally. I find 
that the new tallest towers in Moscow 
and in St. Petersburg show a creative 
spirit that is highly admirable and will 
benefit these cities in their further 
search for creative tall buildings and 
a new urban design; in contempo-
rary architecture there is a strong 
influence from leading international 
architectural designs mixed with 
new innovative ideas; sometimes the 
external influence gives an extra posi-
tive stimulus for national architec-
tural schools and local architects. The 
tall buildings in Moscow and Saint 
Petersburg are located near or on 
top of traffic centers, where there is 
a maximum need for high density 
developments. I have seen some very 
fine midrise and highrise buildings in 
these two cities. Moscow has already 
the tallest building in Europe.  The 
new ideas and new urban images will 
transform these main cities.

In this connection it seems very 
interesting to to hear your views 
about the gazprom’s skyscraper in 
Saint Petersburg. It is probably the 
most debated high-rise project in 
russia at the moment.

There was a competition for this 
project, and several of the top inter-
national architects (Herzog & de 
Meuron Architekten, Atelier Jean 
Nouvel, Fuksas Associati, Studio 
Daniel Libeskind, OMA and RMJM) 
took part in this invited architecture 
competition Most of the entries were 
impressive; I have seen images of 
most of them. This site needs a very 
tall structure and design, and it will 
strengthen the new urban design 
direction of and for Saint Petersburgh. 
I have not studied all the entries that 
close so it is hard to say which was 
the best. The selected project has a 
positive curved upwards spirit. This 
progressive competition with many 
top architects participating - shows 
that several Russian architecture 
competitions are in the forefront of 
new designs in Europe and interna-
tionally.  

aspects
The Pensile 
gardens of u-bora
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InforMatIon proVIDeD by 
aeDas russIa

This development of sig-
nature style by aedas is 
ordered by bando c&e ltd 
for still more important 
financial center of dubai 
- the business bay - strad-
dled between the east and 
west. The area features 
numerous up-to-date tall 
buildings. 

This project offers something to 
everyone well balancing its three 
major components of office, residen-
tial and retail in order to maximize the 
site’s vibrancy. The powerful, pure and 
dynamic architecture will become a 
focal development amidst the setting 
crowded with competing edifices.

The design of the complex primar-
ily highlighting the residential lakeside 
frontage, which is low enough to main-
tain suitable residential scale offering 
prime lake views, is generated by site’s 
conditions. On the other hand the office 
tower maintains an urban commer-
cial response in a form of a sculptured 
Grade A office tower forming an urban 
anchor by position at the corner of the 
busy intersection. Juxtaposition of the 
tower and the residential block also 
achieves the maximum viewing van-
tage for both offices and apartments. 
Finally the lower residential building is 
punctured with a lakeside urban gate-
way and various access stairs, which 
rejuvenates the urban fabric around 
the building by drawing people to the 
podium level landscaped garden which 
acts as the lung for the development. 
The project will be unique with its set-
ting in Business Bay and it will also 
become a model development for the 
entire region. Aedas is Lead Consultant 
and Architect for this project.

PodIuM 
All components are glued together 
with a 10,000 sqm public, densely 
landscaped deck accessible from all 
three exposed sides of the project. 
Two monumental stairs lead up from 
either side of the office tower with a 
third passing through a large ”gate-
way” within the residential block down 
to the water edge to the south.  

Two basement floors are used for 
parking and mechanical spaces.  Above, 
the podium splits up into two different 
masses: the main podium and the retail 
island.  Its façade is made up of mainly 
stone and glass. The southern podium 
façade is also partially covered with 
aluminum louvers to provide shading 
and ventilation. The podium consists of 
5 floors, which house shops, support-
ing facilities, residential facilities, resi-
dential lobbies, loft offices and parking. 
Double storey retail stalls surround the 
north and south sides of the site on 
ground floor. Loft offices are located 

offIce Tower 
The office tower position is rotated 
from the orthogonal at the street level 
to help focus the office space down 
the future view corridors toward the 
water and past the surrounding devel-
opments. As the tower increase in 
height, its four faces respond directly 
to their three dimensional context. 
They all twist at varying degrees 
and angles to re-orient their faces to 
maximize available views. The entire 
tower is served by a centralized core 
to maximize usable areas.  Two slots 
on located separately on the east and 
west facades provide a relief for the 
form and they are also indicative of the 
three zones within the tower.  They are 
also specially lit to accent the form and 
curvature of the building.  The three 
zones are divided based on the low, 
mid and high elevators zones, making 
it more efficient to circulate up to the 
different tower levels.  

A glass canopy surrounds the piazza 
and street facing sides to provide a cov-
ered path connecting with the podium. 
The base of the tower has a 5 storey tall 
atrium which opens up as an inviting 
lobby for the offices above. Some of the 
program in this lobby atrium includes 
cafes, prayer rooms, public facilities and 
circulation. The tower has two levels 
of mechanical spaces which are locat-
ed between level 26 and level 27, and 
between level 40 and level 41. A double 
floor roof mechanical space also serves 
the tower. Insulated glass units are 
used for façade cladding.  These units 
are thermally efficient and meet the 
local thermal insulation requirements 
of Dubai.  At the same time, the color 
and reflectivity of the glass is chosen to 
make the tower stand out aesthetically 
in its vicinity.

reSIdenTIal blocK 
16 floors make up the residential 
building. The building form is unique 
with a void puncturing through to 
create an iconic urban gateway for the 
development. It deliberately does not 
compete with the surrounding towers 
in height and instead keeps low and 
focused to the adjacent water body 
to the south.  By designing the block 
as a linear bar rising from 12 stories 
at the tower end to 16 stories at the 
western end, a significantly greater 
percentage of units get an uninter-
rupted view of the water. Three major 
service cores support the residential 
building. Residents have access to the 
private residence podium roof, which 
is where the resident’s swimming pool 
is located. Simil-timber and metal pan-
els are used to cover the facades, and 
each floor is extended with balconies. 
These balconies are protected by glass 
balustrades and they also help to shade 
the apartment units.  Internally, units 
are laid out on each sides of a double 
loaded corridor on each level. Unit 
types are divided into studio, one-
bedroom, two-bedroom, and three-
bedroom apartments.  

Shady outdoor areas occupy the 
space beneath the residential tower 
block. These spaces take advantage of 
the shaded enclosed environment to 

create a series of semi-private lushly-
landscaped gardens. These gardens 
also serve as entrances into the resi-
dential block.  These gardens feature 
tropical planting, benches, broad step-
ping stones and water features that 
serve to separate the private residen-
tial spaces from the public area. 

lIfTS 
The lift design strategy for the project 
is to make circulation efficient and 
reliable, creating a prestigious Grade 
A commercial tower. The provision of 
efficient passenger lifts is also essen-
tial in servicing all the podium and 
residential floors. A total of 36 lifts are 
used throughout the development. 

A major factor in any elevator traffic 
analysis is the population count per 
floor. Estimated approximate build-
ing population based on actual occu-
pied areas at 13m2 per person gives a 
population of 4307 allowing for a 15% 
absenteeism factor for the elevator 
calculation giving an active popula-
tion of 3924. 

The requirements compared with 
this assessment, as seen in Table 2, 
represents that recommended inter-
national performance levels are well 
observed. 

The up peak period duration differs 
from country to country and in the 
Middle East it is considered that it can 
be as much as 90 minutes compared 
to 40 minutes in Europe. However, in 
the UAE, there is a peak at 07:45 to 
08:30 in most towers monitored and 
the afternoon/evening down peak can 
actually be more demanding than the 
up peak as tenants leave the building 
at a similar time.

fIre STraTegy 
The fire strategy has been approved 
by the Dubai Civil Defence.  All fire 
strategies should comply with NFPA 
requirements related to storage of 
hazardous materials and maintain the 
tenant space.

All floor and stair, elevator and ser-
vice shaft separations will provide 
the required 2-hour rating.  Openings 
through these separations are to be 
protected by rated closures (doors) or 
dampers and fire stopping.

All fire rated doors will be pro-
vided with closing devices and latch-
ing.  Interior finishes will be required 
to comply with the regulations. Exit 
stairs feature smokeproof enclosures 
(i.e., pressurized). Corridors and lob-
bies on the fire floor will be required 
to be smoke extracted. Corridors 
and lobbies on the levels below and 
above the fire floor should be pres-
surized. All areas of the building will 
comply with travel distance require-
ments in relation to total travel 
distance, common path and dead-
end distances. The building will be 
provided with an addressable fire 
alarm system and will be sprinklered 
throughout. Fire hose reels and land-
ing valves including CO2 and dry 
chemical fire extinguishers will be 
provided throughout all common/
public floor areas. All fire protection 
and fire detection systems will be 

along the north face at level 2 above the 
retail and street activities. These offices 
are directly connected the office tower 
lobbies and parking.  

The top of the podium is formed 
by a roof terrace with water features, 
landscaping, lighting fixtures, open 
public spaces and amenities serving 
the residential building above. The 
piazza is positioned on the northeast 
part of the site. A retail arcade vivify-
ing the shop fronts and encouraging 
street activities surrounds the podi-
um perimeter. It provides shading and 
protected access to the ground floor 
retail zone, creating links between 
the main podium to the retail-island 
and public piazza.  The retail-island, 
which includes shops and restaurants, 
is highly transparent thanks to glass 
facades and it’s topped by a restau-
rant pavilion on the P5 podium deck 
level. Water and lighting features 
are scattered over this public piazza, 
making it a vibrant part of the devel-
opment.  

The parking strategy provides suf-
ficient capacity for all retail, office 
and residential units.  The two base-
ment floors and the parking within 
1-3 overground levels are used solely 
for commercial purposes.  Ground 
floor has a mix of residential and 
commercial parking, whilst the level 
4 parking is used for the residences 
located directly above it. Vehicular 
access to the podium is ensured by 
two exits and entrances along the 
north side of the ground floor. One 
is located on the western edge of the 
site close to adjacent housing and the 
other is carved in the middle of the 
development near the base of the 
office tower. Vehicles will be passing 
these two access points and redis-
tribute amongst different podium 
levels, serving all support facilities, 
retail, office and residences. Two drop 
off areas are also located along the 
northern street with one serving the 
podium and the other serving primar-
ily the office tower.  

The podium-level event space 
serves as an open space for a variety 
of event functions and primarily serves 
the commercial tower. The event space 
enjoys easy access to the tower, the 
business center, and ground level via 
3 exterior stairs.  Utility connection 
points will be provided to accommo-
date temporary events.  Adjacent to 
this area is a shaded seating area with 
benches, water elements and shade 
trees.  Access to adjoining podium 
level is also provided.

The Podium Terrace garden is a 
transition space between the podium 
level and level of the residential block 
transfer slab. The transition is rep-
resented by a series of gently-rising 
broad planted terraces that allow for 
seating and viewing over the event 
space.   

LED lighting fixtures are recessed 
into the floor of the podium roof ter-
race and piazza to accent landscape 
and water features.  Lighting poles 
and standalone fixtures are mounted 
throughout the podium roof to light 
up different parts of the building.
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maintained and regularly tested in 
accordance with the requirements 
of NFPA.  Fire Safety plans will be 
provided at each elevator lobby on 
every floor indicating locations of 
exit stairs, extinguishers etc.

An intelligent, microprocessor 
based, analogue addressable fire 
detection and alarm system, will be  
provided  in compliance with local civil 
defense authority requirements and in 
accordance with NFPA-72 standards 
and BS 5839.

Each tenant space will be provided 
with detectors and sounders inter-
faced with the Main fire alarm panel 
located at the command centre.

Wherever applicable the tenant 
shall design the sprinkler system to 
suit office area considering ceiling and 
partition layouts and obtain approval 
of their drawings from Owner/AEDAS 
and Civil Defense prior to start work 
on site. Where possible the tenant 
should maintain the sprinkler layout 
as shown on the coordinated reflect-
ed ceiling plans.

On completion, the entire sprin-
kler network of the office area shall 
be hydraulically tested by tenant at 
18-bar pressure for 24 hours and sub-
mit hydraulic pressure test certificate 
to Owner upon which the system will 
be energized.

general InforMaTIon 
Project location: business bay, 
dubai, uae
building Type: Mixed Use 
Development (Residential/Office/
Commercial)
Plot area: 19883 m2

offIce Tower 
height: 262 m
number of floors: 52 Floors + 2 MEP 
Levels
floor to floor: 4.2 m
leasable area: 73212 m2

gross floor area: 79622 m2

Total build-up area: 93905 m2

reSIdenTIal blocK 
number of residential floors: 16 
residential floor to floor: 3.4 m
number of residential units: 221 
leasable area: 28942 m2

gross floor area: 29812 m2

Total build-up area: 37058 m2   

proJect
coast guards 
(p. 64)
InforMatIon proVIDeD by nps 
tcHoban Voss 

Istanbul is a great megapo-
lis successfully combining 
contemporary buildings 
and ancient structures, 
which creates its unique 
flavour attracting tourists 
from every corner of the 
globe. The city is situated 
in hilly terrain in the north-
west of the country - on 
both sides of the bosphorus 

ity to minimize the green-house effect 
through the use of cross-ventilation. 

There’s much exciting about energy 
production for the tower. It particular, 
the system of axial turbines located 
along the vertical central core are pow-
ered by wind blowing between the 
cores. Dimensions of the turbines are 
determined by wind speeds at differ-
ent heights. The adjustable photovol-
taic panels are installed all over the 
height of the tower. 

There is a geothermal power sta-
tion in the basement for the warming 
of the areas in cold season and for 
hot water. Lighting of the basement 
areas and museum spaces under the 
sandwich slab (structure-plants earth-
pedestrian traffic) is done through a 
fiber optics dome system. Heating of 
the floating observatories is provided 
by electromagnetic field using the 
electrical power created by the new 
generation membrane which wraps 
the helium tanks and captures through 
photovoltaic transmission.

The urgent point of water saving 
is also taken into consideration. Rain 
water is collected from all platforms 
into a tank situated in the basement; 
there is a purification station near the 
rain water tank so that water can be 
reused for: cleaning, irrigation of green 
areas, running water for toilets. 

The very outline of Formosa Island 
inspired the authors. “Starting from 
the ‘geographical’ visual of Taiwan - 
which is an island resembling a leaf - 
we have developed the concept of the 
technological tree: we have designed 
8 spatial leaves (with eight being a 
propitious number in the local culture) 
in the form of zeppelin-like elevators 
which glide up and down the ‘tree 
trunk” and which serve the purpose of 
observation decks / belvedere. I have 
called these elevators floating obser-
vatories because each has a nacelle 
which can take 50 to 80 people; they 
are self-sustained by helium balloons 
and are built from lightweight mate-
rials (borrowed from the spacecraft 
industry) and are wrapped in a last-
generation type of membrane (PTFE) 
and they glide vertically on a track 
positioned in a strong electro-mag-
netic field,” recollects Dorin STEFAN, 
the DSBA Principal.

“Even though the floating observa-
tories design was influenced by the 
sci-fi computer gaming culture, they 
are feasible and play a major role for 
the pathway of the tower’s museum by 
adding a new vertical dimension. Seen 
from above, the city itself becomes the 
key exhibit for the Museum of Taichung 
City Development. Seen from inside the 
museum, when they are nested, the 
floating observatories become them-
selves exhibits, fascinating proof of the 
present technological achievements,” 
notes Bogdan CHIPARA, DSBA Architect 

“We have been previously engaged 
in a series of experimental collabora-
tions with Dorin STEFAN (also our for-
mer teacher) which is why, by the time 
of this competition, we had already 
developed a versatile and challenging 
way of approaching the design task. 
This made the path from the strong 

initial idea to the final proposal a rath-
er smooth flow, which is a rare thing to 
be able to say about an international 
competition’s development,” con-
clude Claudiu BARSAN-PIPU & Oana 
Maria NITUICA (upgrade.studio) 

Access to the office floors is done 
using 3 escalators. The 2 other connect 
the “wings” of the museum. The central 
node hosts 8 elevators. Two of them 
serve the observation decks and the 
Sky Lounge. There are 2 service lifts and 
4 passenger elevators capable of carry-
ing 10 persons for Office Space. 2 emer-
gency stairways are also provided.

The main 8 pylons of the tower are 
interconnected with fixed steel brac-
ings and shock dampers. The founda-
tion is formed by raft of piles drilled 
down to 30 m. The main supporting 
frame is made of rigid reinforced con-
crete cast in sliding formwork, which 
panels are supported by steel plat-
forms above to be lifted along with 
concreting of the eight main pylons 
(these devices are also used for lifting 
and installa5tion of steel bracings).

As the structure is designed with 
respect to LEED and BREEAM standards, 
its equipment, finishes and façade sys-
tem is sure to enhance the indoor envi-
ronment, including air conditioning, 
heating/cooling and lighting. The exte-
rior air will feature less VOC and bacte-
ria. Materials used for finishing will be 
the products with zero or very low VOC 
and formaldehyde emission. Individual 
temperature and airflow control over 
the HVAC system coupled with properly 
designed building envelope will also 
contribute in better thermal perfor-
mance. Excellent lighting conditions is 
ensured by smart combination of natu-
ral and artificial lighting options.

The floating observatories made 
of lightweight and strong materials 
perform as lifts along with their pri-
mary function. Each nacelle’s capacity 
is 72 persons. The unit moves upward 
because of levitation force of helium 
tanks. Despite the similarities, all 
eight observatories are of individual 
form. Their length varies from 40 to 
85 meters. It is difficult to determine 
if the maglev units would resist the 
wind load successfully. However, in 
the “dud weather “ the tourists would 
take another opportunity of observing         
the city from a height, since some 
top floors of the skyscraper also have 
observation platforms.

The site was formerly occupied by 
airport facilities, which were trans-
ferred to another location just few 
years ago. The city authorities plan to 
create here a green oasis and iconic 
city gateway, as well as they are going 
to adapt the area for business, tour-
ist, recreation and scientific activities 
- Taichung Gateway Park.

The park will house the university 
buildings, residential blocks, shopping 
malls and, of course, the Taiwan Tower 
itself. Among other stuff the tower 
will be equipped with communica-
tion systems and sensors detecting 
the purity of air.

The Museum of Taichung 
Development at the base of the tower 
will tell visitors about the history of the 

city, its architecture, transportation, 
economy and culture. This is the start-
ing point of an excursion through the 
tower. The Museum should be seen 
round counterclockwise. Brown color 
indicates the exposition called “The 
Past”, purple - “The Present”, whilst 
“The Future” is painted green.

Presumably, the construction will 
cost about $500 million. But even the 
organizers of the competition are 
reluctant to bet whether the tower 
would be built the currently presented 
way. They explain that it was just the 
first “conceptual” phase, and next year 
the show is to be continued with the 
competition of detailed designs, which 
would define the matter.

acceptance rate: 
5 million visitors a year;
13 670 visitors per day;
1140 visitors per hour;
570 visitors per half an hour;
8 zeppelin/elevator platforms – app. 72 
passengers per platform at any time;
8 stops - app. 4 minites arrival interval.
operation:
365 days full operation;
visiting hours: 12 hours a day;

dorin Stefan birou de arhitectura 
(dSba) was founded in 1990 as a 
follow up of dorin STefan’s archi-
tectural practice started in 1975. 
during the communist era, he 
designed proposals for a series of 
international competitions (such 
as Tête défense, Paris, 1982; new 
japan opera house, Tokyo, japan, 
1986), public buildings in romania 
(such as Slatina youth’s culture 
house, 1985) and participated in 
various art & architectural exhibi-
tions (such as Interarch biennale of 
architecture, Sofia, bulgaria 1987 
[silver medal] or “Space as object” 
art Installation - 1982, uaP+ua, 
bucharest).   

constructIon sIte
The dialogue 
through centuries
(p. 74)
InforMatIon proVIDeD by 
nIKKen seKKeI 

cITIc PlaZa is located on 
north Sichuan road of 
hongkou old district in 
Shanghai. The site is close 
to the bund area and the 
new cbd in the northern 
bund currently under con-
struction. 

The Wàitān Quay or Bund is an 
area of Huangpu District in central 
Shanghai within the former Shanghai 
International Settlement, which 
runs along the western bank of the 
Huangpu River facing Pudong. 

The 1.5 km long waterfront houses 
52 buildings of various architectural 
styles such as Romanesque, Gothic, 
Renaissance, Baroque, Neo-Classical, 
Beaux-Arts, and Art Deco. That’s why 

this particular location is often called 
the “world architecture museum”. The 
Bund is one of the most famous tourist 
destinations in Shanghai, which sup-
poses the most careful planning of any 
new development.

The CITIC PLAZA is planned as multi-
purpose complex with commercial 
and high-rise office functions. This 
area has two different natures that 
many historical buildings and tradi-
tional commercial turnout from old 
days are left while big scale redevelop-
ment advances. The Hongkou histori-
cal housing and rows of Shanghai tra-
ditional apartment buildings next to 
the site is to be preserved. So, instead 
of choosing conventional large-scale 
redevelopment such as mega box 
buildings, we consider more about the 
history and the architectural contexts 
of this area, such as the public space 
between the traditional apartment 
houses along street, the relationship 
and the scale of architecture in the dis-
trict in order to make a cross-century 
dialogue between the traditions and 
the new era. 

  In the design of commercial space, 
the authors interpret the alley space 
(Lilong) of traditional apartment house 
for the present age and develop dif-
ferent modules by dividing the com-
mercial space into different individual 
groups. The open space between the 
individual groups establishes the rich 
alley network which had various hier-
archy. And the different entries of the 
commercial facilities mix with the lanes 
and alleys next to the site. At the time, 
the commercial modules are stacked 
up three-dimensionally and connect-
ed by bridge on 2nd floor and 3rd floor 
to build up a vertical network of the 
alley space. Besides, the distinct com-
mercial space is featuring the old lane 
culture of Shanghai through the materi-
als, colors and style of the façade. We 
choose the terracotta louver as the 
main material of the façade as the 
texture and scale of terracotta are very 
match to the texture of brick wall of 
the traditional apartment around the 
site and echo the legendary historical 
building. Also, the old address of the 
lanes and alleys in the site are recorded 
and carved to terracotta of the facade. 
Visitors can feel the texture and history 
and get the past memory perceiving 
the very genius loci.

  In the design of high-rise office, 
as the architects consider the site is 
located at the North Bund overlook-
ing Huangpu River and Suzhou River, 
the standard floor plan is designed 
as a unique U-shape design. So that 
the core which included high speed 
elevators, washroom and machine 
rooms are arranged compactly at the 
north part and open the south part to 
offers the best river views. The floor 
plans are 14m deep with strengthened 
load-bearing zone around the core to 
maximizes the space utilization effi-
ciency and match various requirement 
of different users.

  And as the requirement of natural 
ventilation became severe in China 
after SARS, the opening out windows 
in high rise building increased rapidly. 

bordered from the south by 
the Sea of Marmara. This is 
the major commercial port, 
the center of economic 
development and the main 
industrial city of Turkey. 
The largest banks of the 
country, offices of interna-
tional insurance companies 
and other business estab-
lishments are also located 
In Istanbul. These are the 
factors making the city 
the leader of national tall 
industry. 

The city downtown, consisting of 
Maslak and Levent districts, is the 
prime location of high-rise develop-
ments. The modern corporate and 
luxury hotel skyscrapers constitute the 
skyline of the Turkish capital. Another 
tall location is Mecidiyekoy, where the 
high-rises are fitted into intricate lay-
out of narrow by-streets of traditional 
oriental city. 

büyüKçeKMece 
One more would-be tall borough is 

Büyükçekmece. The design competi-
tion for complex development of this 
coastal area was won by nps tchoban 
voss. Büyükçekmece is located on the 
very Marmara waterfront. The specific 
and even unique nature of the site 
is originated by the crescent harbour 
surrounded by urban blocks against 
the soft hilly background. A splendid 
promenade along the bay remind-
ing those of Cote d’Azure is going 
to become the best destination for 
guests and residents of the complex. 
Since the road traffic is well arranged, 
the area is easily accessible, whereas 
the Atatürk airport is only 20 km away. 

deSIgn concePT 
The urban silhouette is mostly com-

posed by 4 and 6-storeyed buildings. 
This is the distinguishing feature of 
Büyükçekmece in contrast to other 
districts of Istanbul, which are pre-
dominantly 9 and 11-storeyed. The 
existing urban environment with such 
a homogenous structure requires 
somehow specific approach to fur-
ther development. The conventional 
high-rises wouldn’t look well here. 

This is the root of original creative 
design solution integrating five build-
ings as if they were a “park of sculp-
tures” composed of architectural 
images of marine birds, that is inspired 
by the name of the adjacent street - 
Albatros Sokak, which suggested the 
name to the complex - Albatros. The 
five buildings along the waterfront 
resemble marine birds extending 
their beaks in different directions, as if 
guarding the coast. 

One additional important merit is the 
level difference between the site and 
Albatros Sokak, which allows the lucki-
est possibility for positioning under-
ground parking within the slope. 

albaTroS SPorTIng ParK 
The site located right at the 

embankment is subdivided into sev-

eral zones. The Albatros Sokak zone 
is next to Albatros Sporting Park 
and Albatros Sealife Center. The first 
encompasses outdoor swimming 
pool, fitness centre, spa and resrau-
rant, whilst the latter supplements 
these amenities with full set of com-
munication and tourist services and 
entertainment facilities highlighting 
the maritime program. 

albaTroS hoTel
The second territory is formed by 

Albatros Hotel and the office build-
ing. The hotel building is the connect-
ing link between generally accessible 
public sport complex and private resi-
dential zone. From the northeast side 
the hotel is accessible via the ramp 
leading to an artificial cataract, which 
streams along the main entrance. 
The ground floor houses restaurant, 
lounge and other functions. 

The 20 floors of the hotel are topped 
with panoramic bar with awesome 
views reinforcing the pleasant air. 

aParTMenTS 
The third zone consists of 3 residen-

tial towers, which compose a single 
ensemble with the hotel. The com-
plex is a restricted area accessible 
only for tenants and staff. 

The high-rises are of rather uncom-
mon style: all units are duplex. That’s 
why the balcony encircles building at 
each even floor. Free layout of each 
all living quarters makes this dwell-
ing quite exclusive. Each level feature 
only three apartments, whilst the 
apex houses a two-level penthouse.

The buildings are located on artifi-
cial terraces of different height. Each 
residential tower is surrounded by 
water features. The entrance at the 
base of each “sculpture” is preceded 
by wooden pier, whereas the struc-
tures are linked with pedestrian paths. 
Two parking lots are assigned for each 
unit. 

Retail outlets offering the tenants 
everything conceivable are posi-
tioned along the embankment. 

landScaPIng
Hilly landscape transforms into 

green terraces, garden areas, sus-
pended ponds, paths and stairways 
conceal underground car parks mak-
ing height difference of the build-
ings almost imperceptible. Flowered 
trees, pines and cypresses accen-
tuate the smooth bends of lawns. 
Terraces and steps are coated with 
natural stone. 

The new landscaped area is origi-
nated by the terrace over retail and 
dining establishments at the quay. 
The strollers would have opportunity 
to observe the vibrancy of this rein-
vented part of the waterfront. 

This location will be the resting 
place for all generations. The lanes 
under the canopy of efflorescent cit-
rus trees and elegant coastal prom-
enade along the excellent sandy 
beach, and also numerous restaurants 
and cafes is sure to become a favor-
ite destination for townspeople and 
tourists.   

concept 
Top view
(p. 68)
InforMatIon proVIDeD by Dsba

a team of romanian archi-
tects who won against 236 
teams across 25 countries 
in the world will build a 
Sf skyscraper in Taiwan. 
The 300 - 350 meter build-
ing is meant to become 
a new landmark for the 
asian country. The Taiwan 
Tower will be much shorter 
than the country’s highest 
508-metre Taipei 101 sky-
scraper, but will become 
the tallest structure in 
Taichung, Taiwan’s third-
largest city. 

The bid jury, featuring architects 
from Taiwan, the United States, Britain 
and Japan, called Dorin’s design both 
modern and graceful. They conclud-
ed that the project offered by the 
Romanians will be a challenge for 
architectural design and a point of 
attraction. “It will serve as both a 
landmark and a piece of graceful art. 
Its structure and material are chal-
lenging,” An Yu-chien, the Taiwan 
member of the jury, said. Besides win-
ning the chance to design the tower, 
Dorin STEFAN also won a prize of 
four million Taiwan dollars (125,000 
US dollars). 

The Romanian team believes that 
their fabulous skyscraper is quite real-
izable. The building should become a 
new Taiwan icon. The Taiwan Tower will 
be much lower than 508-meter Taipei 
101, but its domination within the 
Taichung skyline is unchallengeable.

The tower will have an observation 
deck, a restaurant and office space. 
From the observation deck, tourists 
can get a birds’ eye view of Taichung 
and can also see the Taiwan Strait, 
which separates Taiwan and China.

Construction is scheduled to begin 
in 2012 and last two years, according to 
the Taichung city government, which 
is financing the project.

The tower layers its underground 
and ground level spaces as well as in 
its vertical reaches all the functions 
required by the conceptual theme: 
information center, museum, office 
and conference space, restaurants, 
fixed observation desks. 

Apart from the fact that DSBA aimed 
to design a tower whose silhouetted 
outline echoes the local symbolism 
and has great impact in terms of visual 
identity, the solution is at the same 
time a model of green architecture. 
With minimum footprint at land level 
the development offers maximum 
green area surface. All circulations are 
vertically integrated (main and sec-
ondary functions for both services and 
tourists). The „chimney effect” is used 
for the natural ventilation of various 
functional areas. The office and ser-
vices areas in the tower have a 360° 
orientation, which offers the possibil-
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But there is a problem of influence on 
appearance and the safety of the win-
dows under the high wind pressure. 
So, in this project, the curtain wall is 
equipped with special crystal scales 
to create layers of elevation which 
integrated with the adjustable natu-
ral ventilation system. The ventilation 
device is installed between the layers 
of curtain wall in order to protect it 
from high wind pressure and avoid-
ing the influence on appearance. The 
natural ventilation system improves 
the office environment and abstracts 
the scale of traditional row of houses 
along the street. The outer curtain wall 
is equipped with special crystal scales 
to create layers of elevation. Low-E 
double windows provide high insula-
tion and UV protection. The adjustable 
breezing system brings back the feel-
ing of nature.

  For the interior design of the office 
building, it is integrated with sign 
design. The building is divided into 
four different elevator zones, so the 
sign design is also divided into 4 zones 
according to the elevator zone. A spe-
cial pattern is assigned to each zone 
using idea of 4 seasons and that pat-
tern is used as interior design theme 
and with different color for each floor. 
As a result, instead of repeating inte-
rior design for every floor, identity of 
each floor is expressed by different 
pattern and color in this building. 

  Overlooking the Huangpu River 
and the Suzhou River, the 200m high 
building is aimed to become the mas-
terpiece of the Grade A office building 
in the North Bund area of Shanghai.

owner: Shanghai HiTime Real Estate 
(Group) Co.,Ltd.
designers: Nikken Sekkei, Shanghai 
Institute of Architectural Design & 
Research
location: No.859 North Sichuan 
Road, Shanghai, China

Site area: 15,535 sq.m. 
building area: 100,120 sq.m.
Total floor area: 147,900 sq.m.
Structure: SRC/RC/S
floors: 47 aboveground, 3 under-
ground, 2 penthouse
building height: 200.00 m
Parking capacity: 300 cars

construction period: 2007-2010
construction Phase: Under construc-
tion (curtain wall 80-90% finished)
expected completion time: End of 
this year 
aseismic design (resistance): 
Magnitude 7
Passenger elevator: 16 units (4x4 
banks) 
vIP elevator: 2 units 
Parking elevator: 1 unit 
lower level elevator: 2 units   

opInIon
The new Prospects
(p. 78)
text by tatIana VasIlyeVa, 
pHotos by np stolItsa proJect 
sro

developing market rela-
tions urge new mecha-
nisms for interaction, both 
between government and 
market players, and within 
business community. one 
of them is a self-regulato-
ry organization - Sro. The 
process of establishment of 
these institutions dealing 
with architectural & design 
industry is being over-
viewed by julia Ilyunina, 
the director of nonprofit 
partnership STolITSa 
ProjecT Sro.

julia, when and why the nonprofit 
partnership STolITSa ProjecT Sro 
was founded?
First came the STOLITSA nonprofit 
partnership of associated construction 
companies. However, the major con-
struction companies often have their 
own design teams, which need allow-
ances for work production. Initially, 
we encouraged them to join the other 
SROs, but eventually we decided to 
establish an organization of our own. 
Our partners were also willing to man-
age with united staff, clear procedures, 
unified transactions and single leader-
ship style. Therefore, in April 2009, we 
started up the NP STOLITSA PROJECT. 
At that time there were just 15 par-
ent companies, whilst the SRO sta-
tus requires 50 founders at least. The 
document preparation and recruiting 
of absent partners took six months, 
and on December 2, 2009, our SRO 
STOLITSA PROJECT was registered by 
RosTechNadzor.

what types of allowances are issued 
by your organization?
We are entitled to issue allowances 
for all types of design work. Our staff 
experts and supervisors are experi-
enced enough specify the vocational 
aptitude of companies associated with 
our SRO. We’re proud to be among 
the very first self-regulatory organiza-
tions commissioned to grant design 
allowances. After amendment of the 
Directive № 274 as of 09.12.2008 by 
Ministry of Regional Development 
“On approval of list of works on engi-
neering surveying, design document 
preparation, construction, reconstruc-
tion, major overhaul of capital struc-
tures affecting the safety of capital 
structures” in early February 2010 we 
received  the RosTechNadzor per-
mission to issue certificates for chief 
designers. We also issue design allow-
ances for unique, highly hazardous 
and technically complex facilities. 
Moreover, in this September we are 
one of the first establishments com-
missioned by RosTechNadzor to cer-
tify design activities after effective 
date of the Federal Law № 240 as 
of July 27, 2010 “On Amendments of 
the Urban Development Code of the 
Russian Federation and certain legisla-
tive acts of the Russian Federation”, 
rearranging the allowance procedures 
and the Directive № 294 by Ministry of 

Regional Development as of 23 June 
2010 adjusting the list of works on 
the extremely hazardous and unique 
objects, in line with the new edition 
of the law.

 
who are the members of your Sro 
and what requirements should they 
meet?
The basic manpower of our SRO is 
design offices of major construction 
companies. But among our members 
there are also large design institutions 
and even small studios. We are com-
mitted to democratic principles and 
transparency recruiting new mem-
bers, regardless of their market impor-
tance. Today our SRO encompasses 85 
organizations, and our requirements 
are rather stringent in terms of self-
regulation legislation.

 The requirements for new members 
are specified by Town Planning Code 
and approved by general meeting of 
constitutors. These are requirements 
for professional headcount, compe-
tence, advanced training. In addition, 
the members must use only licensed 
professional software, and possess or 
lease the office quarters. The chief 
designer organizations should have 
corporate quality control system.

The admission of new members 
of the Partnership is adopted by the 
Board with compulsory attendance of 
the Applicant’s CEO. He reports the his-
tory of his organization, accomplish-
ments, the work performed. Occurs 
first acquaintance - because the firm 
does not just get access, it becomes 
a member of the partnership with the 
status of self-regulatory organization.

what criteria do you follow?
We always act in line with legal proce-
dures ion force, and if the law appears 
to be vague or ambiguous, we address 
for interpretation to RosTechNadzor 
and Ministry of Regional Development 
of the Russian Federation.

Thus, the Directive № 624 by 
Ministry of Regional Development 
as of 30.12.2009 “On approval of list 
of works on engineering surveying, 
design document preparation, con-
struction, reconstruction, major over-
haul of capital structures affecting the 
safety of capital structures” contains a 
list of 13 work packages, for example, 
1, 4, 5, 6, 7 affect the safety of capital 
structures. But there is as list of types 
(subtypes) of works. The result is ambi-
guity – should we issue allowances for 
just 13 work packages or  these types 
(subtypes) are to be certified too? In 
this case the company operating at 
hazardous or technically complex facil-
ities should have a certain headcount, 
as the Directive features the number 
of specialists required to perform the 
works inscribed on the List. It would 
be more convenient for designers if 
we interpret the regulation the way 
that only 13 work packages need to be 
certified. However, we have asked for 
clarification, although now it becomes 
a hardship for us and our partners. But 
on defining the matter we would be 
able to adjust their work, and any audit 
would be passed well smoothly.

Now, the national SRO associations 
are working on proposals for fine tun-
ing of this bylaw. And as soon as it is 
specified, we’ll follow the new rules set 
by legislation.

what is the compensation fund? and 
what’s the source if its funding?
Compensation Fund asset owned by 
a nonprofit partnership that consists 
of the contributions by members of 
the SRO.

 It is created to provide vicarious lia-
bility of self-regulatory organizations, 
if the works performed by its members 
proved to be defective.

 Creating of the Compensation Fund 
is the must of each SRO. Its volume is 
defined by law. However, whilst before 
October 1, the contribution to the com-
pensation fund was fixed – 150,000 
rubles, subject to civil liability, after the 
effective date of the Federal Law № 240 
as of July 27, 2010 “On Amendments of 
the Urban Development Code of the 
Russian Federation and certain legisla-
tive Acts of the Russian Federation” the 
prime contractors should pay accord-
ing to the cost of works they perform.

 In August we held a meeting to 
adjust the Compensation Fund 
Regulations. Now the prime contrac-
tor design organization is subject to 
greater contribution, if the cost of 
work it performs is more than legally 
defined. Grading of such contributions 
are also defined by law.

Probably, I’m uttering a subversive 
idea, but I believe that linking of com-
pensatory payment to the volume 
of work performed is artificial and 
unjust. For example, some organiza-
tion performed a lot of work this year 
contributing a lot into the compen-
sation fund, whilst during the next 
year it operation is much less... And 
contributions are not returnable. In 
this case, the liability insurance is not 
canceled. So I think it is better to 
perfect a system of insurance. After 
all, when the event insured against 
occurs the firm pays first on its own, 
if it’s insufficient the insurance com-
panies to be involved, and only then 
- the compensation fund. And why 
the contribution should have been 
differentially increased?

would it be the exhaustive burden 
to pay both to the insurance com-
pany and the Sro?
I think it would not. In general, this was 
really urgent a year and a half ago. Now 
it is no longer as relevant. Russia faces 
the advance of self-regulatory organi-
zations. Now there are 160 of them in 
our segment, with about 100 - 120 com-
panies, on average, in each SRO.

 The entrance fee in our organization 
is 150 thousand roubles, another 150 
thousand is the compensation fund 
contribution. These payments are one-
time. Insurance premiums depend on 
the amount of works performed. If the 
company earned 10 million rubles - 
the premiums will be 15-20 thousand 
rubles a year. As a result, the total 
payments (compensation and insur-
ance) would be 320-330,000 rubles. I 
believe that it’s fairly feasible for most 

of normallly operating engineering 
firms. The large organizations leading 
the major projects this sum is pretty 
inessential, moreover, the contribution 
to the compensation fund is deduct-
ible for further tax calculation. I think 
that if the organization is able to hire 
qualified employees creating appro-
priate conditions  it may afford to pay 
such money. If the company was cre-
ated just to design cottages or other 
less sophisticated facilities, it doesn’t 
need any allowances. But without the 
proper professional resources there 
no use to dare designing high-rise or 
underground facilities.

 
but what about the liability insur-
ance? Is it really important for the 
members of the self-regulatory 
organizations?
Liability insurance for design com-
panies is a specific issue. If the 
occurrence insured emerges in the 
course of construction works it’s per-
fect sense, the case with designers 
is more complicated. Firstly, that’s 
more difficult to prove the fact of 
design errors, fortunately, the design-
ers rarely make the errors, which 
may lead to the occurrence insured. 
Another point is the moment of the 
insured liability. It may be five or ten 
years from the date of submitting the 
draft, i. e., when an object is actually 
built. Therefore, as a rule, the design 
organizations insure their civil liabil-
ity for 3 years or more.

 This point in our country is still 
far from being perfect. Therefore, the 
SRO insurance committees collect all 
proposals, comments and wishes of 
the members of the nonprofit partner-
ship to adjust the matters with the 
insurance companies. While the rec-
ommendations are just being defined, 
there are still many pitfalls. For exam-
ple, as it’s been already mentioned, 
after completion it is difficult to prove 
that designers are really guilty for the 
defect. It must be very serious and 
obvious error. Fortunately, I’m repeat-
ing, this rarely happens.

 But, in my opinion, liability insur-
ance is very important for self-regula-
tion organizations reducing the contri-
butions into the compensation fund, 
keeping the level of responsibility of 
all members of the Partnership for 
substandard work.

What safety requirements should 
follow the design company?

The company’s personnel should 
be skilled and experienced employ-
ing the licensed software. The second 
requirement seems surprising, but the 
cracked software may feature errors, 
may be missed by the users.

But, of course, the basis of success 
of any enterprise is its staff. At the 
moment this is a very urgent issue for all 
construction industry establishments. 
Today, the most qualified professionals 
in our industry are 50 years and more, 
whilst the young people are reluctant 
to work. Preparation of competent 
future professionals is a big problem 
of at the national scale, and it should 
be solved through self-regulation. The 
personnel is also the matter of safety.

what are the other missions of self-
regulatory organizations?
SRO membership dues are being spent 
not only administration fees. STOLITSA 
PROJECT holds workshops, seminars, 
meetings in different formats discuss-
ing the problems of the professional 
community. Many colleagues adopt 
our best practices changing their 
mindset - they become more active. 
We try to confirm the importance 
of SROs: informing our organization 
about any changes in legislation, pro-
moting contracts, submitting drafts 
for the competitions, finding consci-
entious subcontractor. Furthermore, 
we promote the provincial companies 
at the Moscow’s market, and helping 
the Moscow companies to find the 
regional clients. It is very important in 
the period of crisis, which helps to earn 
money and get experience operation 
at the Moscow market.

For example, in the summer, we had 
a very interesting conference “without 
ties “ in Suzdal attended by SROs from 
Ivanovo and Vladimir regions. Sharing 
information and experience go along 
with establishing inter-regional contacts.

Now the National Design SRO 
Association greatly supports the updat-
ing of the SNIPs. As soon as a new draft is 
released we post it at our site and send it 
to our organizations for comments and 
adjustments to be transferred to  the 
National Association. And believe me, 
the further development of normative 
documents is being done taking into 
account the opinions of active members 
of our nonprofit partnership.

Two or three years later, if we keep 
on following the direction, the indus-
trial SROs will be working quite active-
ly and effectively, like similar establish-
ments of appraisers, auditors, which 
were founded 2 years before us.

do you just suggest or able to influ-
ence the legislation process?
Yes, we can really influence the leg-
islation, because, firstly, the boards 
of national SRO associations feature 
representatives of the legislative 
and executive branches of power. In 
particular, the designers - the first 
deputy chairman of the Construction 
Committee of the State Duma Valery 
Panov and Ilya Ponomarev, Director of 
department of Architecture, Building 
and Urban Policy under the Ministry of 
Regional Development of the Russian 
Federation. The SRO is represented 
in expert counsils of the Committee 
for Construction of the State Duma, 
Ministry of Regional Development of 
Russia and here in Moscow, for exam-
ple – in the Coordination Council on 
interaction with self-regulatory orga-
nizations in the construction industry 
of the city. The relations are rather 
close, and that’s good for us - this 
is the view of executive and legisla-
tive authorities. Ministry of Regional 
Development of Russia in general is 
open to discussing and actually con-
tributes to solving the challenges of 
self-regulatory organizations, if our 
proposals are legal and benefits the 
industry. The same is the case with the 
Russian State Duma.

how satisfactory the existing Sro 
legislation and what do you need 
for normal operation?
I’d rather divide the legislation into 
two components. The first is the laws 
for the professional activities. We have 
it - SNIPS, tendering rules, etc. And the 
second – the regulations and laws that 
directly relate to operation of the self-
regulatory organizations.

For example, the Federal Law № 
240 as of 27.07.2010, features the point 
whereby we should consider the com-
petence of staff and subsequent cer-
tification. That is the word “certifica-
tion” we’re stumbling in, because no 
one can decide how to interpret it. 
The law was released in this particular 
edition, but there’s no idea what is 
meant by certification. The latest regu-
lation issued by the USSR Council of 
Ministers was the Resolution № 531 as 
of 26.07.1973 “On certification of man-
agement, technical workers and other 
specialists of enterprises and organiza-
tions of industry, construction, agricul-
ture, transport and communication” 
with changes and amendments intro-
duced by Resolution of the Council of 
Ministers USSR № 256 as of 21.02.1986. 
This regulation on the procedure for 
certification for compliance with job 
requirements. Moreover, these regula-
tions prescribe rules for certification, 
the list of commission, which neces-
sarily includes the head of the organi-
zation, trade union, party committee, 
Komsomol committee representa-
tives. It’s obvious that today this is not 
the status quo and in particular it’s not 
in line with the current Labour Code. 
Since there are no more relevant docu-
ments, the wording of that Law №240 
sounds rather arbitrary.

The National Association of 
Designers believes that there should 
be no certification for compliance with 
official instructions, but conformance 
of knowledge and skills. That is, the 
appraisal should be conducted after 
the training. We made a request to 
RosTechNadzor under the Regional 
Development Ministry that we need 
specifying the term “certification” 
or be equipped with a bylaw clearly 
explaining what should it be – high-
lighting relevance to job descriptions 
or availability of skills, ie, after train-
ing. Clarification has not yet released, 
but we have to certify out staff by 
October 1.

 Next issue. That notorious Russian 
Federation Government Resolution № 
48 as of 03.02.2010 “On the minimum 
requirements for issuance of certifi-
cates of self-regulatory organizations 
for work allowances for high-risk, tech-
nically complex and unique facilities 
of capital construction affecting the 
safety of these facilities.” According 
the Federal Law № 240 the SRO devel-
ops the requirements for issuing such 
certificates itself on the basis of the 
normative documents. But the require-
ments for issuing such certificates 
are specified in the RF Government 
Decree № 48 as of 03.02.2010. It turns 
out that to be entitled to perform 
the design work at these facilities the 
organization must have not less than 

12 employees to get a single commis-
sion, whilst to be allowed to perform 
all 42 types of works - 138 employees. 
The calculation is made according to 
the formula set out in that Decree. Say, 
designing of local electrical infrastruc-
ture of rail transport utility requires 
minimum 12 employees (the work 
is ascribed to hazardous and much 
complex), although the subj may be 
rather simple. In this case, we think 
that headcount is less important than 
experience, knowledge and skills of 
performers.

 We hope that eventually the com-
mon sense prevails, and the matter of 
allowing the design work on the most 
hazardous will be approached differ-
ent way. Representatives of the nucle-
ar power industry have lobbied the 
list of works marked with an asterisk 
(for highly hazardous and technically 
complex facilities) in order to prevent 
emerging of unskilled personnel at 
the design and construction market, 
which is partially understandable. 
However, the types of works are dif-
ferent, whilst the requirements are the 
same - and it has become a problem. 
For example, the Metro also refers to a 
particularly hazardous urban facilities, 
but to design the low-current systems 
it’s not necessary to have numerous 
employees.

Whereas in residential buildings, 
according to the Directive № 624 as of 
30.12.2009 of the Russian Federation 
Ministry of Regional Development, 
designing of local power supply sys-
tems needs no certification. While in 
case of fire due to improperly designed 
and installed wiring there might be 
a lot of casualties. Therefore, we are 
looking forward to reasonable amend-
ments within the Government Decree 
on especially hazardous and techni-
cally complex facilities, and in the 
Directive № 624 of Ministry of Regional 
Development.

That is one of the major challenges 
facing your non-profit partnership 
is to get rid of double standards, dif-
ferent interpretations of the docu-
ments regulating the activities of 
designers, isn’t it?
Exactly so, since today this is a serious 
problem for almost all national SRO 
associations. So, we are working for 
the common cause.

Thank you, julia, for such a 
detailed conversation. hope that in 
future we’ll highlight the activities 
of architectural & design Sros at 
our pages more than once.  

founDatIons 
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design 
(p. 82)
text by Valery petruKHIn, 
Doctor of tecH. scIences, 
DIrector, oleG sHulyateV, 
canD. of tecH. scIences, IGor 
boKoV, enGIneer, JunIor 
researcH fellow, stanIslaV 



134 d e c em b e r / j a n u a r y d e c em b e r / j a n u a r y 135

domestic and foreign specialists were 
invited to elaborate the design. 

The geotechnic section of the 
design and scientific and technical 
tracking at all stages are to be per-
formed by professionals of Gersevanov 
Research Institute of Foundations and 
Underground Structures. The 80-year 
old Institute participated in all signifi-
cant projects of the USSR and the RF. 
Among them the most renowned are 
those Stalinist high-rises, Ostankino 
Tower, Moscow City buildings, and 
also multiple industrial structures. 
The institute developed practically all 
normative documents on foundation 
arrangement, underground building 
also the content of geotechnic sec-
tions for high-rise designing. 

The working draft was performed in 
collaboration with Infors Project. The 
contractor design of barette base was 
developed by SPI HydroSpetzProject. 

The Fig. 1 represents the wista 
image of the Okhta Center, The tower 
is rendered at the Fig 2. The basic 
pentagonal footprint of the tower is 
generally superposed over the outline 
of the Nyenskans Fortress destroyed in 
the 17th Century (Fig. 4). Five pointed 
sections of the structure twist by one 
degree at each level getting less over 
the elevation (Fig. 4). The planned 
height of the building is 396 m; num-
ber of floors – 67; the basic load is 330 
thousand tons, diameter of the tower’s 
footprint is approximately 50 meters. 
Underground part is also pentagonal 
and each facet is 56 m long; founda-
tion area is 5700 sq. m. 

The structural scheme with central 
core bearing most of vertical and hori-
zontal loads surrounded by perimeter 
columns and few outriggers, which is 
applied here, is getting even more pop-
ular within tall industry (Fig. 5). The out-
riggers are the extra-stiff beams with 
2-floor high section, placed at several 
levels of the elevation to resist horizon-
tal loads. General stability is ensured 
by the joint three-dimensional work of 
strong central stem, perimeter columns, 
floor slabs and outrigger beams. 

The central stem is the ferroconcrete 
pipe with 2 m thick walls at the base, 
which are gradually getting the higher, 
the thinner. The central is partitioned 
inside with walls and slabs of elevator 
and stairway shafts, which reinforce 
structural; strength. The core is sur-
rounded with 15 perimeter steel col-
umns of 850×850 mm box-section. 

The scheme is peculiar for concen-
tration of great vertical load from the 
central stem onto rather small of the 
foundation. Fig. 6 shows the pressure 
distribution under the foundation 
(without regard to redistribution due 
to yielding of foundation), which is 4.5 
fold more directly under the core than 
average all over the base, and by 30% 
less over the peripheral zone.

Most every contemporary high-rise 
buildings are built on deeply embed-
ded supports, such as piles or barretts 
(pile of rectangular cross section). It 
is conditioned by the fact that plate 
foundation for a high-rise structure 
can be applied only if natural-ground 
horizon is not much deep from the sur-

face (down to 30- 40 m) and arrange-
ment of deep foundation area is eco-
nomically feasible. At this particular 
site the rock natural-ground lies at the 
depth of more than 200 m, that, whilst 
the surface layers consist of soft soils, 
which leaves no solution but arrange-
ment of pile foundation. 

Still in the 1st Century A.D. the 
Roman architect Vitruvius in his trea-
tise “De architectura libri decem” for-
mulated one of the foundation design 
principles, which is followed until now: 
“for the foundations of these buildings 
one should dig down to the natural-
ground, if it is possible to reach it, and 
even the natural-ground itself should 
be excavated down to the depth 
matching the scale of the structure 
to be erected…” In other words, the 
weight of extracted ground should 
be equal to the weight of building. 
It’s impossible to use this principle in 
full under these particular conditions, 
since arrangement of so deep a foun-
dation in soft soils is not economically 
feasible.

The second principle, for the first 
time used for Stalinist high-rises in 
Moscow by the group of design engi-
neers leaded by V. Nikitin (author of 
the unique Ostankino Television Tower 
structural design), consists in arrange-
ment of the box foundations, which 
are more extensive than the footprint 
of tall component of a structure, to 
reduce loads onto the foundation 
plate. Both these principles were par-
tially realized in the design of foun-
dation and underground part of the 
Okhta Tower.

In terms of tall practice Petersburg 
is characterized by extremely complex 
geological engineering conditions, 
because the surface layers consist of 
soft soils down to the depth of 30-40 
m (Fig. 7). However, the rock ground, 
which are the most desirable bed for 
high-rise buildings, are located at the 
depth of more than 200 m, making it 
unreachable as the base, since capabil-
ities and experience of contemporary 
industrial technologies is limited by 
embedding piles down to the depth of 
100-120 m, let alone cost inefficiency 
of such a foundation. Each additional 
meter of pile embedding deeper than 
100 m becomes literally “gold”. 

Taking into account the above-listed 
factors, the solution was made to use 
the Vendian clays (lying 40-50 m deep) 
as the base of pile foundation. This 
study is examining the two layers of 
Vendian clays - geological engineer-
ing elements 12 and 13 (see Fig. 7). 
Vendian clays are relatively solid, being 
the clay and semirocky soil at the same 
time. In the countries, where this kind 
of soils is widespread, there is a special 
term – “mudstone”. 

The basic issue for supporting the 
piles by Vendian clays is lack of experi-
ence of using this kind of ground for 
high-rise buildings. There’s a certain 
controversy about the properties of 
Vendian clays among the Petersburg’s 
professional community. Some point 
out that the clays possess block- fis-
sured structure; others assert that 
this kind of soils has clearly expressed 

stratification. The only matter of con-
sensus is that Vendian clays should be 
thoroughly analyzed. 

Previously, before the high-rise 
projects were developed in the city, 
the only people, who dealt with the 
Vendian clays, were the builders of 
underground railroad; however, their 
studies had been generally limited 
study with unloading of the ground 
massif. Fig. 8 renders the working face 
of the metro tunnel underway. The 
Vendian massif is being held by hori-
zontal sheeting. 

The program of geological engi-
neering searches included all possible 
tests. While conducting field research-
ing and subsequent analysis aimed at 
determination of parameters of the 
Vendian clays necessary for geotech-
nic calculations the special proper-
ties of these soils, which are generally 
neglected, were thoroughly investi-
gated. The objects to be clarified were: 
variability of deformation and strength 
characteristics of soils throughout the 
depth (Fig. 9); mechanical anisotropy 
of ground; Overconsolidated ratio 
(OCR); degree of ground destruction 
(after extraction to the surface); rheo-
logical parameters etc. The diagram 
at the Fig. 9 represents the ratio of 
modulus of ground deformation deter-
mined different ways to minimum 
average modulus of deformation on 
the roofing, which helps to estimate 
the nature of changes in the deforma-
tion properties throughout the depth. 
It is evident that for each test session 
proves that value of the modulus of 
ground deformation at the depth is 
considerably greater than that at the 
surface layer. The obtained variability 
patterns of ground deformation prop-
erties depending on the depth were 
taken into account in the geotechnic 
calculations. 

It should be noted that the values 
of the modulus of deformation at the 
same depth determined by different 
tests differ manifold. Multiple techni-
cal and organizational factors at the 
moment, when the calculations were 
performed, proved that the results of 
laboratory tests using stabilometric 
instrument were accurate the most (for 
detailed survey on geological engi-
neering searches at the Okhta Center 
construction site see Tall Buildings, 
Issue 5, 2010. p. 90-97). 

Along with launching of general 
geological engineering searches for 
future construction, the conceptual 
analysis of underground constructions 
of the tower, based on preliminary 
results, was started. 

The key parameter (besides the geo-
logical engineering conditions) influ-
encing selection of necessary length, 
span and number of piles is the pres-
sure of the structure onto the base, 
which average value can be defined 
as the ratio of static load value to area 
of foundation. Extending the area of 
foundation, increasing depth and the 
stiffness of underground part it is pos-
sible to decrease the base pressure, 
which allows using shorter piles. Some 
high-rise buildings, for example the 
world tallest Burj Khalifa, are designed 

according to the principle of pyramid 
- one of the steadiest structures. Its 
ground floor has the greatest area, 
whilst each overlying floor comes nar-
rower. This form is the best in terms of 
structural behavior; however, it signifi-
cantly limits the architectural options. 

In our case, there’s no any criti-
cal expansion at the base of super-
structure, which allows arranging 
foundation of somehow greater area. 
However, expanding just area without 
deepening of substructure can entail 
excessive sagging of foundation. At the 
stage of conceptual analysis several 
dimensional options for substructure 
and piles of respective lengths were 
examined (Fig. 10). These alternatives 
were presented to the client, but none 
was accepted, since he was reluctant 
to change the approved architectural 
forms and volumetric solutions of the 
building. 

Substantial rise in cost of founda-
tion walling appeared to be another 
obstacle for arranging deeper sub-
structure - the pressure of soft ground 
onto the walling substantially grows 
with each meter of depth. Thick layer 
at 5-10 m depth consists of thixotro-
pic varve clays, which are likely to 
transform into viscous fluid under 
dynamic impact. The superstructure 
with foundation area about thrice as 
more extensive than the area of the 
tower’s footprint, which respectively 
decreases the base pressure threefold, 
was finally approved. To enhance dis-
tributive capability of the substructure 
there are some 1 m thick radial cross-
beams arranged throughout the space 
between central core and perimeter 
walls. The ground floor plan of under-
ground part is rendered at the Fig. 11. 

The frame filling is represented by a 
slurry wall of semi-top-down type. The 
semi-top-down method is a variation 
of top-down principle ensuring stabil-
ity of frame filling by the floor plates 
of underground part, concreted from 
top to bottom in the course of foun-
dation arrangement. Thus, ground is 
being extracted through technologi-
cal apertures in floor plates, which 
urges conducting of ground works by 
compact excavators and loaders. Semi-
top-down techniques are just partially 
applied – around the perimeter of the 
slurry wall in, - which makes it possible 
to use heavy machinery for foundation 
arrangement. Furthermore, applica-
tion of semi-top-down methodology 
minimizes the influence of foundation 
works on the surrounding housing, 
thanks to extra-stiffness of floor plates 
holding the slurry wall. The depth of 
foundation area is 12-15 m (depend-
ing on the ground mark). Stability is 
ensured by three levels of the floor 
plate fragments at the perimeter of 
the slurry wall with unarmored lower 
part, which serves simultaneously as 
an antifiltration curtain. 

As is known, the pile foundation of 
high-rise building, according to nor-
mative requirements, should be per-
formed in line with limiting conditions 
calculations. The first limiting condi-
tion considers bearing capacity of the 
ground at the base of the pile and 

gave the values of settlings for pile 
foundation with different depth and 
width. The Fig. 12 represents the dia-
grams of dependence of the settling to 
the depth of foundation. The values of 
sagging are given as the ratio of actual 
settling and the average value art the 
-50 m mark. 

The Fig. 12 displays the curves of set-
tlings calculated: 

• by three methods, proposed by the 
normative documents in force; 

• by Plaxis for axisymmetrical posi-
tioning according to various different 
models; 

• by Plaxis 3d for three-dimensional 
positioning (taking into account the 
work of pile base and without it) 

Generally, all curves show less set-
tling with deeper embedding, and at 
that the degree of settling is different 
depending to the depth. The settling 
calculated using numerical methods 
is somehow more than that deter-
mined according to the normative 
documents, which is connected with 
peculiarities of elastic-plastic work of 
the ground and compression of pile 
shafts. Among the numerical methods 
the most reliable is three-dimensional 
calculation, as it allows considering all 
geometric features of foundation, and 
also natural geological heterogeneity. 

It is no accident that the pile base 
involving issue is examined here. It is 
known that the most important point 
of drilled pile arrangement is its clean-
up performance. If the face is cleaned 
improperly, it may lead to deeper set-
tling of the pile, and thus its base is 
involved later. This problem is none the 
less urgent for the piles of rectangular 
cross section (barrettes). The influence 
of this factor on overall settling is esti-
mated by calculations considering pres-
ence of bore mud, which is very soft 
ground at the bottom of a bore hole. 
The Fig. 12 clarifies that the settling dif-
ference between piles with and without 
bases vary from 20 to 30%, whilst the 
influence of cleanup performance on 
settling decreases as the depth of foun-
dation embedding increases, since in 
this case the lateral surfaces of each pile 
are getting more involved. 

Most of simplified basic models of 
loaded ground behavior assume that 
deformation conditions are irrespec-
tive of stress-strained state. The funda-
mentals of the ground mechanics state 
that deformability of ground decreas-
es, if it is compressed throughout, 
which naturally corresponds to deep 
bedding. These models do not take 
into account that at slight deformation 
the ground deformation modulus is 
manifold more than those obtained 
in the course of laboratory testing. 
The normative documents feature 
the notion of compressed thickness 
of the base representing increasing 
of ground compaction. The height of 
compressed thickness limits the part 
of the massif of ground involved into 
interaction with foundation, and it is 
the important parameter of sagging 
calculation. If the foundation is well 
wide, the settling is practically pro-
portional to the depth of compressed 
thickness. In the numerical calculation 

using simple models it is possible to 
limit the compressed (active) thickness 
featuring in the normative documents, 
or just consider variation of ground 
deformation conditions throughout 
the depth. Application of advanced 
ground models reduces active region, 
the ground gets harder depending on 
the model taking into account many 
factors. To make such models appli-
cable the analysis of numerous test 
results and their statistical processing 
was required. 

The advanced ground models con-
firm the estimated values of com-
pressed thickness obtained by cal-
culations according to the normative 
documents and using simple models. 

One of the advantages of pile 
foundation is less uneven settling by 
changing of suppleness of separate 
piles. There are two specific pile foun-
dation schemes for high-rise buildings 
used all over the world: a) pile embed-
ded down to equal depth with vari-
able span (less frequently with regular) 
and variable section; b) piles of dif-
ferent section and length in different 
zones of foundation. Most frequently 
the piles of central zone loaded the 
most zone are made elongated, which 
makes it possible to decrease the sag-
ging of foundation plate. To obtain 
the optimum arrangement of piles in 
the Okhta Center tower foundation 
the calculations for of the following 
schemes were executed (Fig. 13): 

• the piles under central part are 20 
m as longer, and in the middle part - 10 
m as longer than the piles of periph-
eral zone of the foundation; 

• the piles under central part are 
20 m as shorter, and in the middle 
part - 10 m as shorter than the piles of 
peripheral zone of the foundation; 

• all piles have equal length and 
regular span;

• all piles have equal length, but dif-
ferent span.

Analysis confirmed that the elon-
gated piles in the central zone con-
tributes to less sagging of middle 
zone of the foundation, but induces 
increased stress in the ground under 
the elongated piles caused by exces-
sive loading of them in comparison 
with less rigid piles. Increased stiffness 
of longer piles substantially changes 
deformation conditions of the ground 
at the pile bases. The local stress rise 
is unfavorable factor because of geo-
logical engineering heterogeneity of 
ground and substantial change in their 
properties in proportion to depth of 
embedding. 

Fig. 14 represents: at the left image 
is the foundation with piles of equal 
length and dense arrangement, and 
at the right one – the foundation 
with piles of variable depth arranged 
less densely. The left figure displays 
smooth stress distribution from small 
depths because of both more dense 
arrangement and equal length of 
piles. The ground in this foundation is 
jammed between the piles and works 
in line with the scheme similar to that 
of nominal foundation. 

At the right half of figure the pic-
ture is quite the reverse: much more 

sHulyateV, enGIneer (all of 
GerseVanoV nIIosp)

The upward tendency was 
always present in the world 
architecture. The earliest 
high-rise building, extant 
so far, is the 139-meter 
Pyramid of Khufu erected 
more than 4,5 thousand 
years ago. egyptian pyra-
mids had been unsurpassed 
until medieval european 
cathedrals with towers of 
up to 160 meters outdid 
them. In those almost all 
were pieces of ecclesiasti-
cal architecture symboliz-
ing divine might and celes-
tial nature. 

Passenger elevator invented in 1857 
rearranged the concept of multistory 
buildings making them far more con-
venient and so allowing multifunc-
tionality. Contemporary skyscrapers, 
besides its basic function of office 
or, less frequently, residential build-
ing, became the icons of economic 
strength and technological advance. 
Presence of a skyscraper a kind of label 
of economically successful cities. 

In Soviet Russia the most known 
high-rise buildings were the so-called 
“Stalinist high-rises” (up to 240 m), built 
in Moscow during the 50s of the 20th 
century. In 50-90s several buildings of 
about 150 m were also constructed. 
In 1996 The Tower 2000 launched the 
downtown called the Moscow City, 
including 9 buildings 250-350 m tall, 
among which is the highest in Europe 
509-meter Federation complex. 

The Yekaterinburg downtown had 
also been about to start, but the world 
economic crisis put the project on 
hold. Today the works are renewed 
and completion of 215-meter Iset’ 
tower is scheduled for 2014. 

Saint Petersburg is justly called the 
other capital of Russia both in his-
torical and economic sense. The idea 
of business district with the high-rise 
building using a model applied in 
some major metropolises took shape 
several years ago. The design com-
petition for the Okhta public-business 
center held at the end of 2006 was won 
by British practice RMJM. The project 
supposes erection of multifunctional 
complex featuring 396-meter tall tower 
in rather depressive urban area next to 
the mouth the Okhta River. The site is 
located beyond the historical city core 
across the Neva River. The adjacent 
blocks are built up with residential and 
industrial structures. 

To be precise, before the Great 
October Socialist Revolution erection 
of structures taller than 23,5 meters 
(the height of upper cornice of the 
Winter Palace) in the Russian capital 
of the period was prohibited by His 
Majesty’s edict. At present, the height 
of existing high-rises or those under-
way in the city is 90-120 meters. 

Such a tall building as the Okhta 
Tower has never been erected in 
Petersburg, that’s why the leading 

strength of its material; the second 
estimates foundation deformations 
under vertical and horizontal load. 

Calculations of the pile founda-
tion according the existing normative 
documents proved to be impossible, 
which also substantially complicated 
design works. For example, those 
SNIPs (Construction norms and regula-
tions) on pile foundation design feature 
pile calculation procedures just down 
the depth of 45 m. The settling calcu-
lation methods are also not adapted 
for such deep foundations. As a result, 
practically all geotechnic works at the 
Okhta Center site were performed 
according specially developed speci-
fications justifying deviations from the 
normative values. 

While normative documents just 
orient designer, assign the frame 
of possible results, recommend the 
basic design principles and deter-
mine reliability factors, the most lik-
able geotechnical tools are calculation 
complexes based on the numerical 
methods. The calculation complexes 
available at the moment are able to 
solve the problems containing 200 - 
300 thousand finite elements. Such a 
dimensionality allows modeling with-
out any simplifications all structural 
elements of the building, foundation 
structure, frame filling and even sur-
rounding housing. It is usual but not 
always to apply the calculation com-
plex at its level best, especially at the 
completing stages of analysis - for 
refining calculations. In this case com-
position and adjustment of the scheme 
and calculation itself may take several 
weeks. At the initial stages of analysis it 
is enough to work on axisymmetrical, 
two-dimentional or simplified three-
dimensional problem. 

The two- and three-dimensional 
versions of Plaxis geotechnic calcula-
tion complex was used for all types of 
calculations (foundation, frame filling, 
evaluation of influence on the sur-
rounding housing, simulation of pile 
field tests etc.). This application by 
Holland-based Plaxis BV have been 
tested many times different countries, 
including in Russia, for the structures 
of various typology. If used compe-
tently, the complex is able to define the 
stress-strained state both of ground 
massif and constructions interacting 
with ground at any stage of erection. 

The following calculations were 
conducted at the stage of concep-
tual design analysis of underground 
part: absolute settling, performance of 
piles of various length for differently 
loaded zones, preliminary stiffness 
coefficients of the base. Furthermore, 
the influence of overconsolidation 
ratio (OCR), effect of a pile group and 
expediency of conducting further cal-
culations for different basic models of 
ground were also estimated.

The predesign of absolute settling 
and stiffness coefficients was also 
executed within the “pile-ground mas-
sif” model with the reduced stiffness 
characteristics. The model was tested 
at the Moscow City structures prov-
ing appropriate convergence with the 
results of monitoring. The calculations 
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stressed locations emerge under the 
pile bases due to different length 
and less dense arrangement of the 
piles. Under the edge of each “step” 
of the foundation the “edge effect” 
occurs, which is similar to distribution 
of contact stresses under the plate 
of rigid foundation. Generally, here is 
observed the substantial increase in 
stresses over small volume of ground. 
Presently, after additional geological 
engineering searches are completed it 
is possible to return to the data analy-
sis having more information on the 
ground conditions to examine addi-
tional options featuring the piles of 
variable length (for example, smoothly 
altering). 

The ground load history can have 
essential effect on settling calculations. 
At load transfer from the building the 
ground is deformed considerably less 
(within the range of natural loads). 
One of the numerical expressions of 
this effect is the overconsolidation 
ratio (OCR), defined as ratio of his-
torical maximum of natural stress and 
load at the present moment. Manifold 
increase in the ground stresses may be 
caused, for example, by surface glacier 
or any other geological process. 

In the course of calculations it 
was determined that the OCR value 
greatly influences the estimated set-
tling of foundation. At the OCR=2 the 
settling is cut by 30% (Fig. 15). The 
greatest influence the OCR renders 
within the range of 1-1.5, whilst its 
influence decreases at greater values. 
The results of calculations proved the 
need of determining historically maxi-
mum natural stress-strained condition 
of the ground. 

The evaluation of pile group work 
proved, as it was expected, that at less 
spans between the piles the stiffness of 
the group becomes considerably less, 
i.e. its settling is obviously greater at 
the same load. Besides the span the 
group effect depends on the length of 
piles, maximum lateral frictional force 
etc. To assess the influence of these fac-
tors some series of calculations were 
conducted, which results were used 
for estimation of effectiveness of pile 
arrangement. The analysis of results car-
ried out for the barrette foundation with 
estimated 10 cm settling (limited by the 
designer of the superstructure) dispayed 
the following. For deep barrettes at con-
stant strength value of the contact layer 
of concrete/ground system (parameter 
“interface”) if the span between the cen-
tres of barrettes is 3.5-9.5 m, the stress in 
central barette increases 2.5-fold, whilst 
this index for the peripheral one is 2.2. If 
the span is 5.5 m and the interface range 
of 0.2-1 (ground solidity) the stress in the 
central barrette grows up to 1.5, and in 
the peripheral one – up to 1.9. If the bar-
rettes shorter by 30% with 5.5 m span 
and interface equal to 0.6 the stress in 
the peripheral barrette increases up to 
1.9-fold relative to the central one. On 
having analyzed the obtained data, it is 
possible to make the following conclu-
sions: 

• wider spans induce greater stress 
in the central barrettes than in the 
peripheral ones;

• less friction between concrete and 
ground surfaces causes less stress dif-
ference between central and periph-
eral barrettes; 

• the shorter the piles, the more 
influence of the group effect. 

The diagram representing depen-
dence of stress in central barrette on 
the span and friction within the con-
tact layer concrete/ground is rendered 
at the Fig. 16. 

Dozens of pile and barrette arrange-
ment options were analyzed in the 
course of calculations, which char-
acteristic intermediate versions are 
shown at Fig. 17. 

It’s rather ambiguous what to select 
– barrettes or piles, - and besides the 
technical features it is necessary to 
consider economic feasibility. It should 
be noted that arrangement of barrettes 
requires the same equipment, which is 
conventionally used for slurry walls. 
Often, the contractor disposing some 
highly efficient specific machines can 
propose lower cost than the contrac-
tor involving different equipment for 
piles and slurry wall. 

In terms of technique the piles have 
more extensive lateral surface per 
cubic metre of concrete, whilst the 
barrettes make the foundation stiff-
er having greater moment of inertia 
along the wider side. 

Reliability of calculations for deep 
foundations greatly depends on 
obtaining quantitative and qualita-
tive pattern of interaction between 
the piles in large group. It is known 
that pile group settling is significantly 
more than that of a single pile at the 
same load. Moreover, the less the span, 
the greater this effect. The usual pro-
cedure of calculation of stiff pile rafts 
based on adding of bearing capaci-
ties of separate piles is insufficient 
for such a case. Considering of group 
effect implies greater suppleness of 
piles working within the pile field in 
comparison with the work of separate 
piles, and also variable resistance of 
piles and ground depending on their 
location (central, peripheral, corner) in 
the composition of group or relative to 
filler structure. 

Doing the calculations it is impor-
tant to understand the degree of sen-
sitivity of a model to this or that initial 
input data focusing attention on the 
matter of correct selection. To analyze 
the level of a factor, for example, the 
size of the grid element, it is neces-
sary to calculate the element varying 
its size from minimum to maximum 
with further comparing the difference 
in the results. The correct analysis of 
the sensitivity of a model includes not 
only the analysis of the size impact, 
but also considers the set of other 
initial parameters, such as strength of 
the contact of concrete, natural stress-
strained state of ground, the depth of 
compressed thickness etc. 

The standard calculation results are 
given in the Fig. 18-21. Fig. 18 renders 
the simulated foundation and a part of 
the superstructure (upper floor slab is 
not shown) under load. At the Fig. 19 
features the values of barrette settling 
(as the ratio to maximum foundation 

sagging). The Fig. 19-20 display clearly 
that the greatest sagging of founda-
tion is observed in the central part. The 
bartettes have equal settling through-
out the length, which is caused by 
their joint displacement with ground 
as a single whole. The value of settling 
in this case is determined basically by 
compression of underlying ground. It 
is evident that the more the distance 
from the center, the more changes the 
settling along the length of barrettes 
as the ground moves relative along 
the barrettes. The maximum settling 
is indicated in the upper part of a bar-
rette, whilst in the depth the settling 
attenuates dramatically due to dissipa-
tion of stresses. More intensive stress 
drop in barrettes at greater depth (rel-
ative to that of barrettes in the middle 
part) is explained not only by a periph-
eral position of piles in the group, but 
also by wider spans in this zone. 

The Fig. 20 renders the foundation 
settling isofields in portions of the 
average settling values. Maximum 
settling is observed in the center of 
the foundation, whilst its extension 
approximately corresponds to the 
overall sizes of the central core. Over 
unloaded peripheral zones of the 
foundation the settling is minimal, 
which should be considered in the 
course of designing pile or barrette 
arrangement schemes. 

The results of each calculation were 
the grounds for composing of stiffness 
factor scheme featuring stiffness value 
of each pile (barrette). The stiffness 
factor, being the degree of supple-
ness of each pile within foundation, is 
calculated as the ratio of stress at the 
crown of pile to its settling. The Fig. 21 
features the characteristic result of cal-
culating the stiffness factor for one of 
intermediate versions of the barrette 
foundation. The values are represent-
ed as the ratio of the stiffness factor of 
a pile to the average value. The greater 
stiffness factor is rendered as the circle 
of greater diameter, designating the 
barrette. Along the way from the cen-
tre to the perimeter the small zone of 
increased stiffness is observed, which 
corresponds to the position of the cen-
tral core. In this zone the piles, which 
have equal average settling, accept 
greater load, which is reflected in the 
value of stiffness factor. In the central 
part of the foundation the barrettes 
are 2-4-fold as less stiff than peripheral 
ones, which is caused by the group 
effect. 

Surveying the world practice of 
foundation design, it is possible to 
notice that so far it is usual to consider 
foundation as a separate construct 
under the load of superstructure. This 
approach does not reflect the actual 
interaction between the building and 
its foundation, because in contempo-
rary buildings with monolithic ferro-
concrete structural system the entire 
carcass works integrally. The body of 
a building helps foundation to work 
optimally, partially receiving stresses 
of its own. Usually, if the foundation 
calculated without regard to the super-
structure, the estimated stresses and 
deformations appear to be overstated, 

but it may be quite the reverse. It is 
obvious that in the course of design-
ing the foundations for tall structures 
the superstructure shouldn’t be dis-
regarded. 

In the contemporary practice there 
are two universally recognized meth-
ods of foundation calculation taking 
into account the superstructure. These 
are: joint calculation and iterative pro-
cedures. As it follows from the name, 
the joint calculation examines both 
sub- and superstructure within a sin-
gle design scheme. This approach has 
its pluses and minuses: its advantages 
are high authenticity and clarity, while 
the deficienses – time-consuming cal-
culation and adjustment procedures, 
poor flexibility. 

The iterative procedure uses two 
models – ground/foundation (model 
of the base) and building itself. The 
iterative approach presumes that after 
assigning the initial approximate stiff-
ness factor value, the initial value of 
stress in the piles is obtained within 
the building’s model. The value of 
stress determine precise stiffness fac-
tors within the model of the substruc-
ture and corresponding stresses in the 
piles within the model of the super-
structure, repeating such a procedure 
till obtaining of convergence with the 
assigned parameter. Force distribution 
in the piles can serve as such a param-
eter. The flow chart of iterative process 
is represented at Fig. 22. 

In the course of calculations both 
approaches proved to be quite reli-
able. The parallel joint calculation 
was executed by Saint Petersburg-
based NPO Georeconstruction - 
Fundamentproekt” (GRF). 

The joint calculation scheme devel-
oped by GRF is represented at the Fig. 
23. Juxtaposition of distribution dia-
gram obtained using joint calculation 
and iterative procedure is represented 
at the Fig. 24. It’s obvious that the 
foundation settling curves, calculated 
using both approaches are well con-
vergent (within 5%). 

All in all, 20 options of pile arrange-
ment were examined using nonlinear 
calculation for three-dimensional set-
ting. Among the research points were: 
pile arrangement under differently 
loaded zones, options of application 
of longer or shorter piles in different 
zones etc. The diagram at the Fig. 25 
features distribution curves for some 
options. The settling values at each 
point are given as ratio to the average 
sagging, which to represent all curves 
within a single diagram. In scientific 
and practical terms it would be inter-
esting to highlight the features of each 
calculation; however, this description 
seems to be extensive well over the 
framework of this article. Let us figure 
out just some crucial points. 

It’s easy to notice at the Fig. 25 that 
in the zone of the central core the 
maximum sagging of the foundation is 
obvious. This effect is caused by pecu-
liarities of the design concept (the load 
is focused under the central stem) and 
edge effect impacts. The edge effect is 
caused by increased stiffness of foun-
dation at its rim, and it is characteristic 

for both pile and plate foundations. 
The ideal foundation is that, which sag-
ging distribution diagram is represent-
ed by straight horizontal line meaning 
that the sagging is uniform. Among 
the distribution diagrams given at the 
Fig. 25 there are two options, which 
sagging parameters fluctuate within 
just ±5%. These curves represent the 
foundation options featuring 105 m 
long piles. Thus, the option, which is 
close to optimum in terms of tech-
nology is economically is extremely 
cost-inefficient. Speaking about the 
economic feasibility it is necessary to 
keep in mind not only cost of works 
and materials, but also the time-frame 
of implementation, which is the crucial 
point for the client. The period, neces-
sary for arrangement of deep piles, as 
well as the cost, grows in geometric 
progression as soon as the foundation 
is getting deeper. 

The stiffness factors obtained for 
various pile arrangement options 
were handed over to the designer of 
superstructure for further assessment 
if calculated deformations were per-
missible in terms of structural design. 
This approach may seem uncommon, 
because there are special charts of 
maximum permissible deformations 
for the buildings of various structural 
typologies. In this connection, a cou-
ple of points should be highlighted. 

First of all, these values are repre-
sented in the regulations developed 
by NIIOSP in 60-70’s for the standard 
structural designs on the basis of 
uneven settling monitoring of the 
buildings underway and the nature of 
the occuring defects. 

Secondly, the structural system of 
high-rise buildings has individual geo-
metric, stiff and strength character-
istics, which brings into question the 
very possibility of compilation of such 
a chart. 

In accordance with the require-
ments of Glavgosexpertiza, for the 
structures of such an importance the 
client must obtain from the designer 
two assessments based on the same 
initial data, executed using different 
analytical complexes. These calcu-
lations must be done both for the 
foundation and for the superstruc-
ture. In this particular case the client 
also invited the UK-based Ove Arup 
& Partners. The comparative analysis 
of the results obtained by Arup and 
NIIOSP displayed divergence of sag-
ging distribution diagrams just within 
10%. Application of different analyti-
cal complexes (Plaxis3D, FEM-Models, 
LS-Dyna) proved that the the most 
important thing is selection of initial 
data, but not the kind of software itself. 
Accessibility and ongoing enhancing 
of specialized analytical complexes 
and models of ground does not sim-
plify the design process, but on the 
contrary, raise a demand on engineers 
using these applications. Moreover, 
the specialist operating such software 
should be specifically aware of ground 
mechanics, engineering geology, the-
ory of elasticity and plasticity etc. 

Examining the dynamics of ground 
modeling by Plaxis one should note 

that just two deformation parameters 
are required for the simplest ideal 
elastic-plastic model, the model called 
Hardening Soil needs five of them, 
whilst the Hardening Soil Small Strain 
operates with seven indexes. Whereas 
the parameters for the simplest mod-
els can be obtained from the report on 
geological engineering research car-
ried out employing the standardized 
procedure, the values of the param-
eters for more complex models often 
require conducting specialized, not 
standardized soil tests and thorough 
professional analysis of their results or 
selection of the values by appraisal. 

Presently, the design works on the 
the Okhta Tower foundation are still 
in progress. Further optimization of 
design solutions and improving their 
reliability is planned. 

Apparently, on having read the arti-
cle the reader would agree that design-
ing and erection of high-rise build-
ings is practically impossible without 
involving professionals and thorough 
scientific and technical tracking. 

The most careful analysis of geo-
logical engineering searches, correct 
selection of analytical and geotechni-
cal model, and also accurate derivation 
of the relevant parameters, examina-
tion of various options in the course of 
mathematical simulation (combined 
design) and taking into account the 
technical capabilities of equipment are 
the essential components of design 
process ensuring erection of actu-
ally reliable foundations for high-rise 
buildings, which would be at the same 
time optimal in terms of technology 
and cost efficiency.    

Know-How
brickwork-like 
cladding Texture
Some design and implementa-
tion points of decorative build-
ing exterior employing the 
Diat energy effective curtain 
walling
(p. 92)
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tos by DIat Group

Historically, one of the most popular 
textures of premium developments is 
brickwork. Since the current energy 
efficiency standards can not be met 
by a minolithic exterior walls consist-
ing only of brickwork (for example, for 
Moscow the thickness of the brickwork 
should be 2.0 m at least), it is obvious 
that for such a shell should be the mul-
tilayer structure using effective heat 
insulation.

Since 1996 to 2007, the classic option 
and the basic brickwork-like structur-
al wall was the so-called “laminated 
masonry”. This system comprises the 
following elements: interior brick tier, 

without taking into account much less 
load onto the foundation, cuts over-
all construction costs even more sig-
nificantly). In this case, it’s possible to 
introduce such architectural elements 
as columns, stairways and negative 
surface slopes in brickwork, masonry 
with majolica, etc. at same cost and 
preserving the weight of a structure.

Before the market release Diat con-
ducted fairly comprehensive study 
confirming reliability and durabil-
ity of the proposed design. In par-
ticular, the actual fragment of such a 
façade passed climatic testing in the 
Scientific

Education Center under MGSU using 
the unique testing facility: a 2×2 m frag-
ment was subjected to 200 (!) cycles 
of freezing and thawing at tempera-
tures ranging from -40°C to +70°C with 
sumultaneous sprinkling (which cor-
responds to more than 50 years of real 
operation). Test results were excellent. 
There were also two comprehensive 
fire test (with tiled slopes). The result 
obtained in both cases meets the K0 
(GOST 31251-2008). To determine the 
scope of technology different types of 
tiles were tested in terns of mechanical 
strength. At the test load of 1000 kg/ 
m2 (the laboratory maximum) the sys-
tem does not collapse. The tests that 
the Diat system is applicable in high-
rise structures. Corrosion resistance is 
ensured by stainless steel used for all 
its bracing items. The logical result was 
successful certification of the technol-
ogy by the Russian Federation Ministry 
of Regional Development approving 
its implementation. At present, we can 
say that this is a perfectly innovative 
patented market offer for cladding 
industry meeting the most stringent 
requirements with 50 years at least 
design durability irrespective of cli-
matic conditions.   

tecHnoloGy 
from Kaliningrad 
to vladivostok
(p. 96)
InforMatIon proVIDeD by 
DoKa rus

application of selfclimb-
ing formwork technique 
based on hydraulic system 
considerably simplifies 
and intensifies erection 
of high-rise structures. In 
2011 doka, which is one of 
the world leaders of slip 
forming industry, is cel-
ebrating its 15 year long 
operation in russia. over 
this period the enterprise 
has proved its high perfor-
mance throughout russian 
construction market. 

The Doka Rus products are intended 
for the most complex and important 
Russian developments. They are used 
at the construction sites through-
out the country from Kaliningrad to 
Vladivostok, including: bridge pylon 

expanded polystyrene or mineral wool 
insulation, external brick tier braced 
by various links to the interior (carrier) 
tier. Actually, the negligent compa-
nies trying to reduce costs made these 
links from low grade steel or didn’t 
install them at all. The internal tier was 
made of self-bearing cellular concrete 
blocks of minimum density, ventilation 
clearance was stuffed by construction 
waste, with no air holes in form of 
hollow joint at top and bottom of the 
brickwork. Ten years of “implenent-
ing” of such a “technologies” caused 
violations of health standards (includ-
ing freezing and soaking of walls with 
subsequent efflorescence), and lots of 
emergency situations due to partial 
collapse of the external tier. This, in 
turn, led to giving up of such schemes, 
and in some regions - and to banning 
of such structures prescribed in rel-
evant regulatory and technical docu-
ments.

Nevertheless, a great demand for 
that notorious fake brick houses, has 
stimulated designing and implemen-
tation of various wall options provid-
ing sufficient structural reliability. 
These solutions include techniques 
using blocks of cellular concrete as 
interior tier with quarter- or half-brick 
thick exterior tier without air holes or 
classic ventilated facade with effective 
thermal insulation from mineral wool 
and half-brick exterior tier keeping a 
gap from of the heater. Unfortunately, 
all these options along with ensur-
ing suitable reliability and durability, 
have a number of serious drawbacks: 
heaviness, high cost (both direct and 
indirect), and if built in winter time, the 
work production becomes even more 
costly, let along hazards of defrosting 
or efflorescence of brickwork.

In this article we do not consider the 
brickwork-like technologies featuring 
various panels, since most of these 
scarcely look like real brickwork (only 
from great distance), which is often 
unacceptable for the clients.

Our marketing studies in this seg-
ment of the facade market induced 
development and implementation 
of classical curtain walling based on 
the existing Diat facade system. Its 
decorative layer of clinker tiles (or tiles 
from hand-made sawn bricks)to be 
assembled between horizontal rails. 
The joints between the tiles are sealed 
by special waterproof grout. As a 
result, we have perfect simulation of 
brickwork with manually cast joints as 
extensive as 9 m and 4 meters high. 
Such a revetment weights approxi-
mately 40 kg/m2 (unlike 200kg/m2 for 
a half-brick layer and 400 kg/m2 for 
real brickwork). The trowelling works 
can be transferred to the summertime, 
whereas mounting of these facades 
is quite admissible in winter, which 
entails no harm to the entire structure 
ensuring effective and trouble-proof 
heat insulation of the walling.

The cost of these works is by 40-60% 
lower than that of ventilated facade 
with effective thermal insulation 
from mineral wool and external tier 
of actual half-brick brickwork keeping 
the gap from insulation (and this is 
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at Russkiy Island and residential com-
plex in Khabarovsk, high-rise build-
ings in Yekaterinburg and offshore 
platforms for Sakhalin, cooling towers 
in Novovoronezh, Zenith Stadium in 
Saint Petersburg and other ambitious 
projects for two Russian capitals. Doka 
delivers end products within the short-
est periods, organizes installation on-
site and conducts technical tracking. 

An example of the success-
ful application of the Doka tech-
nologies in Russia is the prilling 
tower for carbamide manufacture 
in Cherepovets. The mission was 
to develop technical solution for 
stairway and elevator shaft and 
deliver slip forming equipment on-
site at the earliest possible date. 
The contractor of this development, 
Spetszhelezobetonstroy, is one of 
the key accounts of Doka Rus. 

In May 2010 the company launched 
designing of formwork solution, 
which was set to be developed 
undertime. And still in July 2010 
the Spetszhelezobetonstroy per-
sonnel together with Doka Rus spe-
cialists started mounting of equip-
ment on-site. The structure features 
rather unique geometry: the eleva-
tor shaft is placed inside the other 
shaft. Another hardship occurred 
with embedding of numerous inset 
components and apertures in the 
shafts. The 100-meter tall structure 
was erected using SKE 50 plus slip 
forming system and SKE 50 plus shaft 
scaffolds. This equipment guaran-
teed high operational safety preserv-
ing promptness of erection. 

Technical solution 
SKe 50 plus slip forming system 
and SKe of 50 plus shaft system for 
stairway & elevator shaft.
height - 100 m 
Section - 10×10 m 
bay - 2.5 m 
external platforms - SKE 50 plus 
number of automatic climbers - 11 
Internal platforms - SKE 50 plus shaft 
system 
number of automatic climbers - 12
hydraulic lifting of platforms 
Maintenance by SKe mobile units 

Spetszhelezobetonstroy offers the 
entire range of construction and 
mounting works about monolithic 
reinforced concrete structures using 
the most advanced technologies 
and state-of-the-art building mate-
rials. competent specialists, avail-
able manufacturing capacities, r&d 
department, geodetic and labora-
tory services guarantee high perfor-
mance. Together with doka the fol-
lowing projects were implemented 
during recent years: TeTs-21 cool-
ing tower and office center at the 
Semenovskaya Square in Moscow 
and many other. In the coming 2011 
Spetszhelezobetonstroy plans to 
get involved into new exciting and 
complex projects in a team with 
doka rus. 

doKa ruS Moscow, 
bol’shaya Sadovaya 8. 

contacts: Phone: +7 (495) 650-99-22 
fax: +7 (495) 650-98-38 

web-site: www.doka-opalubka.ru   

facaDes 
Spanning the river 
banks
(p. 98)
InforMatIon proVIDeD by 
aluterra sK

Klyazma, which waterfront 
is habitable for ages, flows 
slowly and quietly. right 
here, in the new pedestrian 
center of Shchelkovo the 
Zvezdny hotel and pres-
tigious residential build-
ing called the house at the 
embankment. They are 
located facing each other 
across the river, creating 
a united ensemble featur-
ing new plaza and contem-
porary market place. The 
hotel and the house at the 
embankment they were 
designed by the erIZ studio 
professionals, the laureates 
of the uSSr State Prize. 

As is known, attire counts for first 
impressions. Both projects are clad with 
up-to-date, attractive and durable facade 
clothing by Alyuterra SK, which is the 
leading enterprise operating over the 
premium construction services niche. 

The facades of 115-meter tall hotel 
building are being well underway. The 
cutting-edge technological solutions 
are used here. The transparent construc-
tions based upon the SCHÜCO system, 
which are excellently reputed both in 
our country and all over the world have 
already been installed. The swimming 
pool is shelled by heated thermopanes, 
which prevent moisture on the glass 
surface. Furthermore, some accommo-
dations feature bullet-proof glazing. 

It is notable, that for the first time in 
Russia the thermoinsulated revetment 
of the ventilated facade is executed for 
the building taller than 100 m, which 
have become possible thanks to spe-
cially developed subsystem employ-
ing high-strength stainless steel. 
This structure is clad with terracotta 
ceramic tile Terreal Zephir made from 
environment-friendly materials char-
acterized by high operating proper-
ties. The texture of the envelope gives 
warm and lively air to the building and 
makes it an orgatic feature of its natu-
ral whereabouts. 

The appearance of the House at the 
Embankment is pretty eye-catching by 
purity of form, ideal proportions and 
remarkable views from any aspect. The 
building is peculiar for its central arch 
giving it unique and elegant silhouette. 
The noble color gamut, refined luxury of 
finishing, contemporary design, smart 
detailing of interior - all this cannot leave 
indifferent men of style able to appreci-
ate the ‘feeling home’ comfort. 

The ceilings in the House at the 
Embankment are as high as 3.3 meters. 
Such a solution is rare thing even for 
the premium class residences. The 
extensive of glazing of windows and 
loggias ensures the optimum insola-

tion of living quarters, enables the 
benefits of natural lighting and visu-
ally enlarges the interior space. 

The granite base makes the building 
really sublime and elegant. The deco-
rative cornice embracing the facade 
visually divides it into several belts. 
The walling features German ceramic 
tiles of pastel shades. The high-perfor-
mance modern windows by SCHÜCO 
with the dual chamber thermopanes 
will effectively protect the dwelling 
from nasty weather and noise. 

The ventilated structure is installed 
between the revetment and the load 
bearing walls of the building. This tech-
nical feature will reduce the action of 
unfavorable climatic conditions protect-
ing apartments from temperature drop 
and autumn foul weather, preventing ice 
formation in winter and the heat in sum-
mer, allowing to preserve steady com-
fortable microclimate the year round. 

The full-scale mosaic panel, which 
depicts the Tree of Life, will appear on 
the socle part of the house. Its leaf-
age (pieces of mica) will feature the 
names of children born in Shchelkovo. 
Parents will be entitled to paste leaf-
lets with the name of their child into 
the mosaic. Thus, with the lapse of 
time the embankment is sure to con-
stitute a symbol of urban unity. 

Sources: www.schelcovo.ru, www.
schelkovo-town.ru, www.zvezdny-
hotel.ru. 

Zvezdny hotel 
address: Moscow Reg., Shchelkovo, 
Proletarsky Prospekt 
architect - ERIZ 
height - 115 m 
Types of works 
Design, production and installation of 
transparent constructions 
• Stained-glass constructions SCHÜCO 
fw 50+ - 6740 sq. m., including: 
- bullet-proof glazing, thermopane 
or thermopanes 73 mm thick glass 
(against the SVD rifle) - 67 sq. m;
- high-impact glazing - 453 sq. m; 
- the zone of integrated opening - 450 
sq. m; - swimming pool (thermopanes 
with electric heating) - 242 sq. m; 
• SCHÜCO AWS 70 windows - 
611 sq. m; 
• SCHÜCO RS 70 doors - 173 sq. m; 
• Thermoinsulated cladding of ven-
tilated facade by the Terreal Zephir 
ceramic tiles with invisible fasten-
ing - 9600 sq. m; 
Three entrances with stainless steel 
doors with revolver and antipanic 
door systems. 

The house at the embankment 
address: Moscow Reg., Shchelkovo,  
Sovietskaya St. 
architect - ERIZ 
height - 80 meters 
Types of works 
Design, production and the installa-
tion of transparent constructions 
• Stained-glass and and window 
Schüco constructions - 11000 sq. m; 
• Thermoinsulated cladding of ven-
tilated facade by the Terreal Zephir 
ceramic tiles with invisible fasten-
ing - 18000 sq. m   

busIness carD 
new life of old 
Structures
TaTProf construc-
tion system
(p. 100)
InforMatIon proVIDeD by 
tatprof 

reconstruction of residen-
tial, public, industrial and 
cultural facilities in russia 
is a distinctive mark of the 
recent years. It is aimed at 
offering more comfort and 
safety enhancing urban 
aesthetics.

application of obsolete 
construction technolo-
gies and insufficient heat 
insulation of walling lead 
to higher operation costs, 
substantial energy losses 
and mass environmental 
pollution. The contem-
porary solutions of world 
and domestic science offer 
effective way out. 

rehabIlITaTIon of reSIdenTIal 
buIldIngS uSIng TaTProf con-
STrucTIon SySTeM 
Following the German habit the 
reconstruction of residential struc-
tures is often called “apartment reha-
bilitation”. The need for “sanitation” 
of multi-apartment houses at present 
is rather urgent in connection with 
the fact that most of them, in all with-
out the exception cities of Russia, are 
much outworn. 

Rehabilitation of a building is the 
set of measures directed toward res-
toration of initial technical state of it; 
enhancing of living conditions; energy 
saving (reduction of wasted consump-
tion) and raising of real estate’s market 
value. 

Reconstruction or rehabilitation is 
most frequently launched when the 
facade became out-of-date, but the 
building is yet not beyond its service 
life or there is no way to redevelop the 
site - demolition and erection of a new 
building of the same purpose. 

Rehabilitation using TATPROF con-
struction system is being deployed in 
Sochi as a stage of preparation for XXII 
Winter Olympic Games 2014. 

In line with the regional special-
purpose program “Construction of 
Olympic facilities and development of 
Sochi as a mountain-climate and bal-
neological resort (2008-2013) the resi-
dential blocks at Navaginskaya Street 
were rehabilitated.

The aluminum section of TATPROF 
construction system was used for 
used for reconstruction. The tech-
nical solutions based on TATPROF 
ventilated facade system were 
customized by the TATPROF’s part-
ner in the South Federal Region - 
design bureau Facade Technologies 
(Stavropol’). 

reconSTrucTIon of InduSTrIal 
facIlITIeS
The facade reconstruction of the 
office building of Meteor manufacture 
(Izhevsk) was carried out using ЭК-50 
and ЭК-89 series of TATPROF construc-
tion system. 

In the history of TATPROF this was 
the first major facility employing the 
ЭК-89 top-hung leafs opening outside. 
Selection of this particular series is 
specified by double glazing envelopes: 
PVC windows opening inside and 
ЭК-89leafs opening outside. This par-
ticular top-hung leafs ensure appro-
priate ventilation. The glazed area was 
5000 sq. m. Kraftplast (Izhevsk) was the 
prime contractor. 

reconSTrucTIon of PublIc and 
culTural facIlITIeS

Reconstruction of the emergency 
hospital (Naberezhnye Chelny) 

This hospital is an important urban 
facility. After reconstruction and re-
equipping it will become a flagship 
of highly technological medical aid 
all over the Republic of Tatarstan. 
Together with Unicon, the authorized 
customizer all over the Volga Federal 
the TATPROF took part in the recon-
struction of the hospital’s façade.

The fake stained-glass panel featur-
ing decorative glass is based on the 
ЭК-50 TATPROF series. The challenge 
of glazing over the central part of the 
facade consists in the fact that there 
are some embossed details in the 
center of stained-glass panel, which 
are out of the plane of thermopanes. 
These elements in the centre of the 
stained-glass are attached to the spe-
cially developed carcass. The total area 
of facade glazing is approximately 
1000 sq. meters. The hospital opened 
in this November. 

Reconstruction of the Russia Cinema 
(Izhevsk) 

During the reconstruction of the 
facade of this old cinema in Izhevsk 
the challenge was to preserve the 
existing structural scheme providing 
suitable heat insulation of the walling. 
The existing load-bearing metal frame 
of old glazing supports the project-
ing part of the roof plate. This urges 
almost complete preservation of this 
structural element. The reinforced car-
cass became the basis of new alumi-
num stained-glass panel with thermo-
panes. The contractor of the project is 
Kraftplast Froup (Izhevsk).

Many domestic buildings con-
structed earlier than 25 years ago are 
yet not beyond their service life but 
already out-of-date, in terms of con-
temporary, rapidly changing urban 
concepts. TATPROF offers up-to-date 
high-performance design solutions, 
which ensure prompt and effective 
reconstruction of old facade giving it 
new long life. 

welcome to the leaders’! 
TaTProf. 423802, republic of 

Tatarstan, naberezhnye chelny, 
Musa jalil av. 78. Ph.: (8552) 77-82-

04, 77-82-05, 77-84-01. 
www.tatprof.ru  

Navaginskaya Street is the cen-
tral retail avenue of Sochi. It springs 
from Kurortnyi Avenue close to that 
famous “Singing Fountains” locking 
right in front of the railway station. 
Here’s the mall with many fashion 
shops, cafes and night clubs. Bustling 
around the clock (especially during 
the high season) makes the street 
looking like Moscow’s Arbat, and its 
architecture obviously needed reju-
venation. 

It is notable that in the course 
of reconstruction the tenants were 
reluctant to get rid of all those ill-
assorted canopies, window bar 
screens, clotheslines and attached 
conditioner units. Nevertheless, 
it was necessary to remove them, 
since they spoil the appearance of 
front facades violating at the same 
time the city-planning code in force. 
Today Navaginskaya Street preserv-
ing its inherent southern flavour 
looks distinctly younger, up-to-date, 
which reinforce the present status 
of the city - the capital of the future 
Winter Olympics.

 
reconSTrucTIon of offIce 
buIldIngS 
The complex façade reconstruc-
tion solution was implemented in 
the Moscow Region Government 
office building located at Obruchev 
Street 46 (Moscow) also features the 
TATPROF construction system.

This rather unattractive ten-story 
bearing-wall structure with horizon-
tal strip glazing and claydite-con-
crete panels, built in 1975 was set 

to become a contemporary adminis-
trative building with expressive col-
oristic solution using the colors of 
Russian flag. 

Project-21 FT won the commission, 
thanks to the most reliable and cost 
effective design solutions based on 
TATPROF construction system. Here are 
applied the following series: ТП-50300, 
ТП-50200, ЭК-57 и ТПТ-66; glazed area 
- 8000 sq. m. 

Before starting the reconstruction 
of facades, specialists thoroughly 
investigated the bearing capacity of 
external panels. As a result, these 
were reinforced with steel inset com-
ponents. Prefabricated stained-glass 
frames were fastened to the facade, 
which considerably forwarded the 
mounting process. Fire-prevention 
and thermal cutoffs were estab-
lished on the perimeter of each 
stained-glass panel. A certain hard-
ship occurred during mounting of 
stained-glass panel featuring curved 
elements above the central entrance. 
The outcome of fruitful collaboration 
of TATPROF and Project-21 FT, which 
performed the reconstruction is the 
graceful renovated building meeting 
all current Moscow requirements for 
administrative buildings. The new 
stained-glass glazing and decorative 
finishing together with heat insula-
tion not only changed the appear-
ance of facades, but also helps reduc-
ing power consumption for interior 
heating. The colors of Russian flag 
constituting the coloristic solution of 
the project highlight the status of the 
building. 
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MaterIals
reliable and 
environment-
friendly
(p. 102)
InforMatIon proVIDeD by 
basf stroItelnye sIsteMy, 
pHotos by Klaus HelbIG, basf 
stroItelnye sIsteMy, renzo 
pIano buIlDInG worKsHop

just a stone’s throw from 
venerable london bridge 
in Southwark, london, uK, 
a gigantic futuristic sky-
scraper, set to become the 
tallest all over the country, 
is currently under construc-
tion. named “The Shard”, it 
has an all-glass facade and 
is shaped like a spire. with 
a height of 310 meters con-
taining 87 floors, including 
5 viewing galleries, it will 
be europe’s second tallest 
building when completed 
in 2012. 

Specially matched concrete admix-
tures from BASF are being used in 
construction of such a complex facil-
ity along with concretes of specific 
grades. When laying the foundation, 
for example, these additives allowed 
an almost 5,500 cubic meter single 
concrete pour – a record in British con-
struction history.

“The entire foundation slab was 
poured on a single weekend,” explains 
Brian Williams, Southern Regional Sales 
Manager BASF Admixture Systems 
UK. “Because right in the middle of 
London, causing prolonged traffic 
snarl-ups with the construction vehi-
cles was out of the question. To ensure 
that the densely packed steel rein-
forcement bars at the base of the slab 
were coated quickly and completely 
within this short time, the concrete 
had to be particularly flowable. Clearly 

a job for BASF’s specially developed 
Glenium® SKY.” One further advantage 
of the admixture: the concrete can be 
pumped to an altitude of 300 meters 
without problems.

Another major challenge was the 
immense amount of concrete need-
ed to cast the foundation. Because 
concrete generates heat while set-
ting – a lot of concrete means a 
lot of heat. And the hotter concrete 
becomes, the faster it sets. This can 
create a serious problem: if the first 
poured layers set too quickly, the fol-
lowing layers cannot bond with them 
properly. The resulting concrete is 
neither homogeneous nor stable 
enough because of so-called cold 
lift joints emerging when each suc-
cessive layer of the mixture is placed 
over already hardened (stiffened) 
surface. The cold lift joint is charac-
terized by poorer performance of 
bond between a new layer of mixture 
and that already hardened than in 
case with mass concrete with no cold 
joints.

In The Shard, the admixture 
Pozzolith® prevented the concrete 
from setting too soon, thereby ensur-
ing high, homo geneous concrete 
quality. This high concrete quality also 
ensures that the construction mate-
rial can cope with the huge pressure 
generated by the enormous height of 
the tower. 

Thanks to BASF admixtures, the con-
crete withstands a pressure equivalent 
to the weight of a small car resting on 
an area the size of a big toe. 

Glenium superplasticizers improve 
not only the structural properties of 
concrete, but also its eco-friendliness. 
Because of its versatility, concrete 
is the most widely used man-made 
material. But it has one considerable 
disadvantage: it causes large amounts 
of climate damaging carbon dioxide 
(СО2). This is because concrete consists 
mainly of cement, which in turn con-
tains cement clinker, a material fired 
at almost 1,500°С and whice produc-
tion requires enormous amounts of 

energy. Cement clinker accounts for 
about six to seven percent of global 
carbon emissions.

Using BASF’s concrete admix-
ture Glenium, up to 50 percent of 
the cement clinker can be replaced 
with other materials. These materials 
include fly ash, a byproduct of coal-
fueled electric power plants, or blast 
furnace slag obtained during steel 
production and recycled for these pur-
poses. For example, in 2008, BASF’s 
concrete admixtures already racked 
up savings of 22 million metric tons of 
carbon dioxide, equal to the emissions 
of the entire Berlin conurbation.

baSf Stroitelnye Sistemy
Phone (495) 225-64-36

www.stroysist.ru   

VIbroprotectIon
assessment 
of ground 
vibration caused 
by underground 
railroad Traffic 
close to high-rise 
buildings
(p. 104)
text by MIKHaIl DasHeVsKy, 
Doctor of tecHnIcal scIences, 
cto at VIbroseysMozasHcHIta 
plc, yurI KolotoVIcHeV, 
assIstant lecturer of MGsu 
structural MecHanIcs 
DepartMent 

Successful performance of 
megacities is inseparably 
linked with the progress 
of underground transport, 
because so far there are 
no economically feasible 
alternatives. however, 
the metro, as any rail 
transport is the source of 
excessive vibration and 
noise. new subway lines 
are frequently laid within 
existing housing, which 
induces increased vibra-
tion in adjacent buildings 
above. The urgency of this 
problem was acknowl-
edged in 2000 by launch-
ing of european project 
called convurT (control 
of vibrations from 
underground rail Traffic) 
aimed at development of 
the methods of predict-
ing vibrations induced 
by metro as the base for 
the norms regulating 
max admissible vibration 
indexes depending on 
building typology. In 2007 
the Moscow government 
directive № 896-ПП out-
lined the ways of reduction 
noise and vibration param-

Underground train renders polyhar-
monic vertical and horizontal loads, 
evenly distributed throughout the 
lower part of the tunnel, and torque. 
It is not difficult to represent this load 
in series of trigonometric transforma-
tions on the angular coordinate. The 
system of stresses on the outline of 
tunnel finishing is also represented as 
trigonometric series. While examin-
ing poly-frequency action, the calcula-
tion is to be done separately for each 
octave strip. 

Main difficulty during extracting 
the method of solution was asso-
ciation of solutions for tube-like 
tunnel (cylindrical coordinate sys-
tem with the beginning in the cen-
ter of tunnel), and those correctly 
describing vibrations over free sur-
face (cartesian rectangular coordi-
nate system with the beginning at 
the point of free surface above the 
center of tunnel). 

The method of solution was 
obtained by the convergence of two 
methods - compensating loads and 
successive wave approximations. 

The first method considers that the 
actual range of sought solution (half-
plane with the tunnel) is substituted 
by the extended range - in this case 
unbounded domain. In this region the 
solution is represented by the sum 
of two solutions - basic and compen-
sating. The basic solution satisfies 
differential equations and boundary 
conditions at the contact point with 
the tunnel and in the extended range. 
But free-surface boundary condi-
tions (zero tension) are not satisfied, 
there are shear and normal emergent 
stresses. The compensating solution 
is symmetric relative to the bound-
ary line, and it satisfies the same infi-
nite plane differential equations and, 
together with the basic solution, the 
boundary conditions (in full or in par-
tially) at the free boundary of actual 
range. Since the compensating solu-
tion is symmetric to the basic one, 
the shear stresses along the boundary 
disappear, whilst the normal tensions 
become double, and the action of 
the upper part of the extended range 
leads up to doubled normal stresses at 
the free boundary. 

To satisfy the second boundary con-
dition at the free boundary (absence 
of normal stresses) the problem for the 
homogeneous half-plane is examined, 
and the free boundary undergo the 
normal load, reverse to that doubled, 
which has been mentioned above. In 
this case the boundary conditions 
along the line of contact between 
the tunnel and the medium are not 
satisfied, due to emergent normal 
load at the free surface level. 

This problem is solved using the 
second method - successive wave 
approximations. The essence of the 
second method assumes that the 
problem of vibration propagation 
from the source (underground tunnel) 
in half-space, satisfying of the zero 
stress condition on the free bound-
ary, is solved on the basis of infinite 
sequential superposition of solutions 
of dynamic elasticity problems for the 

eters within the city, which 
emphasizes urgency of 
decreasing negative metro 
issues in terms of vibration 
and acoustics. 

Notwithstanding multiple relevant 
studies, none of existing approved 
evaluation methods considering 
dynamic influence of underground 
transport allow to solve universally the 
practical task of determining the lev-
els of ground vibration. Unfortunately, 
there is no versatile tool facilitating 
this problem, which is the basic for 
development of strategies for zones 
adjacent to the underground railroad 
tunnels. In particular, the majority of 
empirical models dealing with the 
“tunnel-ground” system do not con-
sider wave-like behavior of interaction 
between tunnel constructions and 
ground environment. On the other 
hand, whereas the analytical methods 
of surface vibration assessment is reli-
able the most in terms of waves propa-
gation, the set of tasks, related to this 
group of methods is limited by simple 
analytical models, whilst parameter-
ization becomes problematic. 

In this article, in line with analyti-
cal studies on predicting of vibration 
structural load acting on high-rise 
buildings located close to subway 
lines, we describe the effective iter-
ative-analytical procedure for deter-
mining surface vibration developed by 
VIBROSEYSMOZASHCHITA, applicable 
to plane problems. The procedure 
successfully is used for determining 
the design vibration parameters for 
vibroprotection systems of buildings 
and facilities. The analytical complex 
allows prompt and well reliable pre-
diction (experimentally proved) of 
anticipated levels of vibration at sites 
situated within the zone of influenced 
by existing and would-be subway 
lines. If soil conditions and structure 
are complex, the results of applied 
analytical procedure are judged just as 
calibration, since they make it possible 
to predict the peculiarities of wave 
processes during subsequent applica-
tion of numerical methods. It allows 
verification of complex finite-element 
models. 

The standard task is wave emission 
by absolutely rigid circular object - flat 
doughnut (simulating the underground 
tunnel) impacted with harmonic load 
applied to the tunnel (Fig. 1a). Tunnel 
ground environment is simulated by 
semi-infinite plane with free boundary 
(“topographic surface”). To consider not 
only free-space attenuation of wave 
process, but also the losses as a result of 
the internal ground friction, analogous 
task is examined in elastic, and also in 
elasto-viscous conditions. 

To consider the terminal strength 
of tunnel ring on the base of the stan-
dard solution the second analytical 
scheme is to be examined – represen-
tation of tunnel finishing as the elastic 
ring of terminal hardness embedded 
into elasto-viscous half-plane, which 
allows detecting the waves caused by 
the flexural vibrations of tunnel finish-
ing (Fig. 1б). 

infinite medium featuring the tun-
nel (reinforcement) and those for the 
semi-infinite homogeneous medium 
(without tunnel) at the nominal load 
over free boundary. 

A study of viscoelastic ground 
medium vibrations is produced on the 
basis of Volterr principle by introduction 
of the complex deviator (shift) and 
volume expansion modules ( )sY iω  
and ( )vY iω  respectively. The problems 
are solved by Lame’s equation for 
continuous homogeneous isotropic 
viscoelastic medium: 

     ( )
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where u  - displacement vector, ρ
– density of the medium. Examining 
only stationary diffraction problems, 
the equation (1) can be reduced to the 
totality of Helmholtz equations: 
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where ϕ and ψ  - late wave potentials 
depending only on the coordinate 
positions, 1
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, ω  - the angular frequency of the 
falling (radiating) disturbance, A , B , 
α , β  – actual parameters, determined 
by selected model of viscoelastic 
medium. For the simplest viscoelastic 
model of Poisson medium, in which the 
complex modulus of volume expansion 
corresponds to Maxwell’s model, the 
following relationships occur: 
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where 1v - velocity of longitudinal 
waves propagation, 
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 - decrement 
of absorption. Both parameters 
are determined experimentally or 
according to reference data. 

The iterative process of solution of 
the problem dealing with interaction 
of dynamically loaded tunnel with free 
ground surface consists in sequential 
solution of four problems (for different 
coordinate systems) of the mathemati-
cal theory of diffraction, which are 
external boundary-value problems for 
the totality of Helmholtz equations (2). 
The boundary conditions are: for “stiff 
doughnut” scheme - the condition of 
oscillation of the tunnel as rigid body 
and the condition of dynamic equi-
librium of the tunnel; for “elastic ring” 
scheme - the condition of synergy of 
deformations of ring and ground in the 
contact zone under action of assigned 
and compensating loads. 

Analytical solutions of wave prob-
lems are represented by infinite series 
according to the Hankel and Bessel 
cylindrical functions (modified), which 
coefficients are determined either by 
distribution of load in series along the 
angular coordinate or by boundary 
conditions. More detailed mathemati-
cal background of these methods are 
presented in [1-3]. 

The iterative-analytical procedure 
helps determining the wave fields of all 
important components of the stress-
strained state with respect to influence 
of free surface and diffraction over the 

tunnel constructions. The wave fields 
of the vibration ground massif dis-
placements, when the underground 
train is passing, obtained analytically 
are represented at Fig. 2-5. 

The obtained vibration amplitude 
fields of ground surface are represent-
ed at Fig. 6-8. 

Multiple test calculations the impor-
tant practical result is derived - at the 
free boundary the horizontal displace-
ments are more intensive than vertical 
ones (Fig. 9-10), which was repeatedly 
confirmed experimentally, carried out in 
the Moscow metro. Maximum vibration 
is observed at a certain distance from 
vertical axial section of the tunnel. 

The design model of tunnel greatly 
influences the oscillating process as a 
whole. For the simpler model of abso-
lutely rigid object the of the results are 
likely to be substantially overstated; 
therefore it should be recommend just 
for preliminary estimation of vibra-
tions at early design stages of (Fig. 12). 

To find vibration-shielding mea-
sures for the buildings erected close to 
existing subway lines necessary, one 
should determine logarithmic levels 
of vibratory accelerations (vibration 
levels in decibels) for corresponding 
frequency octaves to be compared 
with normative values. 

Distinct wave patterns of the vibra-
tory accelerations distribution are 
important not only during for predic-
tion of vibration near designed under-
ground railroad layout, when it is not 
possible to conduct field measure-
ment, but also for existing operated 
lines. As follows from the diagrams at 
Fig. 9-12, application of an iterative-
analytical procedure allows determin-
ing the expected maximum range of 
vibratory accelerations on the ground 
surface over the construction site 
essentially minimizing labor expenses 
for instrumental measurements. 
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MaIntenance
“Moydodyr” for the 
Plaza
(p108)
InforMatIon proVIDeD by 
ltecH lIftInG tecHnoloGy

 St. Petersburg is famous 
for its rich architectural 
heritage. In this unique 
museum city contains 
the structures by great 
architects of the past. but 
times they are changing, 
and today in the northern 
capital a lot of future-
oriented projects meeting 
the challenges of the new 
millennium are underway. 
Some people are reluctant 
to accept the reality, but it 
is a fact of life. one of such 
developments is nearly 
completed St. Petersburg 
Plaza business center 
facing Malookhtinsky 
avenue. however, to keep 
the face of this brand new 
complex presentable the 
cladding should look stain-
less. we are going to make 
clear the way it can be 
achieved.

 St. Petersburg Plaza is today the 
largest downtown scheme claiming 
to be to become one of its icons. The 
complex consists of three buildings: 
the landmark 21-storey Bank Saint 
Petersburg headquarters and two 
nine-storey Class A office buildings. 
The total site area of structures sitting 
over common stylobate is more than 
100,000 square meters.

As part of this project the adjacent 
area belonging to several investors 
was also being developed. This work 
is an integral part of the city planning 
concept as of 2007 by the Eugeny 
Gerasimov’s studio together with 
the Sergey Tchoban’s firm. The office 
buildings overlooking the Neva river-
front form the skyline of multifunc-
tional complex with comparable scale 
of separate structures, but deliberately 
different facades, designed by a team 
of German and Russian architects: 
Manfred Orthner, Eugeny Gerasimov, 
Christopher Langhof, Sergey Tchoban.

Now, the dominating tower of 
Bank Saint Petersburg is 95% glazed, 
whilst the interior is 25% finished. 
The nine-storied blocks are passing 
approximately same phase. And once 
the buildings are nearly completed, 
it is time to decide how to keep their 
exteriors clean. The specialized main-
tenance units (BMUs), which are now 
widely used in the U.S. and the E. U., 
have been installed for such a purpose. 
In St. Petersburg, such systems are also 
well-reputed among the developers. 
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Notwithstanding the local conserva-
tism, the city remains the income-
generating region gradually deploy-
ing commercial construction industry, 
which would, of course, take chance of 
using advanced technologies, includ-
ing that aimed at preservation of the 
initial looks of buildings. Now, almost 
all commercial real estate designs for 
Petersburg presume the built-in BMUs 
from the very beginning.

The Saint Petersburg Plaza all the 
works on a turnkey basis - from design-
ing of built-in BMU to its installation 
– were executed by LTECH Lifting 
Technology. The head office Bank 
Saint Petersburg was equipped with 
Mars façade hoist travelling along an 
inclined track, which consists of alu-
minum section with power circuit laid 
along the inner side of one of the 
double tee beams. The fact that the 
hoist moves along an inclined track 
is remarkable by itself, being the first 
such implementation in Russia.

The system is complemented with a 
powerful winch on the boom lift with 
a set of electric vacuum suction cups, 
which are able of replacing glazing ele-
ments weighting up to 600 kg. The 
length of the boom lift is 4.5 meters, its 
speed - 8 meters per minute (estimated 
period of entire facade maintenance 
is 30-35 days). There will be no dead 
zones all over the exterior surface; all 
areas will be well accessible. Another 
option is remote wireless control of 
the hoist right from the cradle. For the 
nine-storied Block 3 somehow simpli-
fied option was proposed: the Luna 
facade hoist travelling along a concrete 
base with a guiding L-bar. The system 
was designed by LTECH together with 
Gerasimov and Partners.

The primary peciliarity of the build-
ing is slanting roof, which reaches 

2%. Therefore, the specialists had to 
develop a system capable of overcom-
ing such bias both at descending and 
ascending of the unit. In addition, the 
building’s shape resembles a teapot: 
about 30% of the facade perimeter 
(the entire elevation facing the Neva 
riverfront) is concave inside, while in 
its central part the step is as great as 
five meters. It is worth mentioning 
that such a bizarre design is far of 
being highly appreciated: the building 
is inscribed on the Top 10 (6th rate) of 
the ugliest St. Petersburg structures.

Andrei Spitzer, the head of BMU 
department at LTECH, highlights that 
despite all the difficulties, the experts 
did their job well. Yet at the detail 
planning phase the company’s staff 
had worked in close cooperation with 
architects and designers in preparing 
documentation, specifying load char-
acteristics etc.

LTECH has a rep office in St. 
Petersburg, including local service 
organization. In case if immedi-
ate professional assistance is neces-
sary, there’s no need to wait for its 
arrival from Moscow or even Europe. 
Moreover, LTECH installs BMUs with 
further registration of its systems by 
Rostekhnadzor supporting the cli-
ent in his interactions with relevant 
authorities. The client should just pay 
state dues and send his personnel for 
the BMU advanced training.

This maintenance units can perform 
a wide range of services: cleaning 
facades, replacement of lighting fix-
tures, replacement of glazing elements, 
maintenance of media facades etc. 
Employing of these devices becomes 
a trend in the course of designing of 
major developments. In this sense, the 
Northern Capital keeps pace with the 
times.  

ecoloGy
green Standards 
for russia
(p112)
DenIs tItoV, arcHItect, prIn-
cIpal enGIneer at VnIInMasH 
unDer rosstanDarD, boarD 
offIcer of tHe nonprofIt 
partnersHIp councIl on Green 
buIlDInG 

construction and opera-
tion of facilities are pretty 
obscurantist and slow-
coach industries in terms 
of technology. To become 
a world construction lead-
er japan had to apply liter-
ally draconian measures 
on minimum r&d invest-
ment of the construction 
corporations. The u.S. 
researchers still complain 
that the national construc-
tion industry is one of the 
lowest rated branches in 
terms of innovation.

naTIonal cerTIfIcaTIon 
SySTeM: bacKground, 
objecTIveS, goalS

Further modernization of the 
construction industry requires rear-
rangement of regulations to meet 
the global construction technol-
ogy trends preventing inhibition of 
innovative advance and stagnation 
of socio-economic growth on the 
national scale.

Currently, there are about 7,000 
regulatory documents of more than 
twenty different categories. There’s 

a need for unified system of terms 
and concepts applicable to innova-
tive industrial niches, which would be 
a common interdisciplinary language 
intelligible for all professional com-
munity. One of the most important 
tasks is revision and updating of exist-
ing national and regional industrial 
regulations.

The Council on Green Building was 
founded to consolidate the efforts in 
these directions and coordinate the 
activities of relevant experts. Along 
with it, the research team able of 
coordinating information sharing and 
aligning of horizontal connections was 
also organized. The medium-and long-
term regulatory strategy for construc-
tion industry and related industries is 
being developed.

The consistent, relevant and effi-
cient national certification system for 
the sustainable construction (hereun-
der, the System) would be impossible 
without case-based reasoning and 
modern regulations, which are harmo-
nized with international procedures. 
Development of such basics of the 
System is one of the main goals of the 
research team.

The industrial priorities requiring 
qualitatively new, interpenetrating 
regulations are the following:

- Design and construction of energy 
efficient and environment-friendly 
buildings and facilities;

- Assessment of environmental 
impact induced by newly constructed 
and renovated structures, including 
greenhouse gas emissions;

- Designing and manufacturing of 
new materials;

- Building management and main-
tenance;

- Building automation and process-
ing;

- Alternative, renewable and recy-
cled resources for buildings and struc-
tures;

- Collection and recycling of con-
struction and building maintenance 
waste;

- Modern methods of construction 
(MMC);

- Environmental Management
- Interior comfort and safety:
• air quality,
 • urban thermal environment, 
• urban acoustic environment,
• urban visual environment.
Coordinated efforts aimed at devel-

oping these strategies would enable 
prompt implementation of a set of 
standards, saving significant material, 
labor resources and timing budgets, 
reducing anthropogenic impact, creat-
ing fairly sustainable habitat.

Since the case-based reasoning is 
the foundation of the System, its ide-
ology is common sense and sustain-
ability. The sustainable development 
is mentioned usually means satisfac-
tion of needs of the present without 
endangering the livelihoods of future 
generations.

Personally, I’d rather subscribe to 
another definition: satisfaction of 
needs of the current generation with 
increasing of opportunities for the 
future generations.

The really sustainable construction 
industry develops economically viable 
and culturally relevant separate build-
ings or urbanized territories, which 
impact on the environment (natural, 
architectural, cultural and historical) 
is minimal.

The industrial concept of sustainabil-
ity considers architecture the construc-
tion as such, and the relations between 
the environment and the processes of 
design, operation, recycling etc. The 
social, economic, infrastructural and 
environmental aspects are also worth 
considering. The concept of construc-
tion sustainability depends on nation-
al specificity, including scale, needs, 
infrastructure, degree of urban and 
rural development, industrial structure 
and functional programs of buildings 
and facilities. Establishment of gen-
eral national principles of sustainable 
development is one of the goals of 
the Council on Green Building and its 
research team. These values should 
be offered as a guideline to everyone 
involved in design, construction and 
operation helping to prioritize targets 
and facilitate solving the sustainability 
issues.

The basis of the System we are 
inventing is defining of sustainability 
criteria. Our experts (auditors) should 
be involved into design process from 
the pre-design phase.

The German DGNB system was 
selected as a model, because it was 
designed by architects, engineers 
and designers, rather than real estate 
salesmen. It is based on assessment of 
life cycle of buildings or urban units. 
The DGNB having clear standards and 
regulations is able of assessing the 
sustainability criteria. The DGNB has 
just been updated, its beta version 
was launched in 2008 (BREEAM - 1990, 
LEED - 1998). The certification system 
is transparent and easily adaptable to 
climatic, economic and socio-cultural 
characteristics of any region.

The MaIn goalS of The SySTeM
If the System is implemented, the 
design and construction practices 
would be likely to make all their activi-
ties environment-friendly, economi-
cally feasible and socially beneficial.

Establishing the performance crite-
ria and evaluation methodology the 
System will give all establishments 
involved a convenient toolkit facili-
tating:

- Performance assessment;
- Durability assessment;

- Assessment of resource consuming 
and energy efficiency;

- Assessment of market value of real 
estate;

- Distribution of information on real 
estate and human habitat;

- Generation of added value and 
investment appeal.

The System should be the basics 
for transparent, coherent, understand-
able and socially responsible guideline 
for construction industry operations.

develoPMenT of The SySTeM
Development is a great task. It is neces-
sary to get a lot of different profession-
als involved into this processing or at 
least in the exchange of information.

The first steps in this direction have 
been made - counseling with the 
Technical Regulation Department of 
the National Association of Builders 
is in progress. The leading organiza-
tion of RosStandard - Russian Scientific 
Research Institute of Standardization 
and Engineering Certification 
(VNIINMASH) is gradually getting 
involved. Moscow Architectural 
Institute is supporting the System a 
lot. And, of course, the contribution 
of EcoStandard Group is also of great 
importance.

To date, the research team is carry-
ing out the preliminaries, including:

1. Comparative analysis of the lead-
ing construction sustainability certifi-
cation systems.

2. Comparative analysis of the archi-
tectural design rules and procedures 
in Russia and Germany.

3. Analysis of the existing construc-
tion regulations (technical guidelines, 
standards and industrial codes) to 
retrieve the documents promoting the 
construction sustainability principles 
for further inclusion these papers to 
the System’s case-based reasoning.

4. Analysis of the DGNB and BNB 
case-based reasoning.

5. Analysis of the ISO 14000 stan-
dards, particularly, the ISO 14024 
“Environmental Certificate”.

6. Developing of zoning principles 
for the System in accordance with 
GOST 15150-69 and GOST 15151-69.

7. Adaptation of the DGNB perfor-
mance criteria and developing the 
criteria for conformance evaluation, 
which can be necessary and sufficient 
to make the System applicable.

8. Development and approval of 
papers, which can be necessary and 
sufficient for registration of the System 
as a voluntary certification system.

9. Registration of the System as a 
voluntary certification system GOST R.

In addition to the preliminaries on 
establishing the National System, the 
research team is developing the cri-
teria for assessing sustainability of 
residential estate and low-rise settle-
ments. Introduction of risk assessment 
into certification procedures for build-
ing materials, products and structures 
was also launched. Negotiations with a 
number of subjects of the Federation 
aimed at establishing the regional 
construction sustainability standards 
are in progress.

The research team is open to all 
concerned individuals and organiza-
tions. We’d appreciate the support 
of competent professionals realizing 
that modernization of Russia would be 
impossible, if the concept of sustain-
able development is ignored.

TerMS and defInITIonS:
The normative document sets the 
rules, general principles or character-
istics relating to various activities or 
their results.

GOST 1.1-2002. Interstate standardiza-
tion system. Terms and definitions

The Standard sets rules, general 
principles or characteristics relating 
to various activities or their results, 
intended for common and repeated 
application and aimed at optimal cus-
tomization of certain activities.

GOST 1.1-2002. Interstate standardiza-
tion system. Terms and definitions

The voluntary certification is car-
ried out within voluntary certification 
procedures to verify conformance of 
a structure to the standards (including 
national, industrial etc.), guidelines, 
certification systems and contract 
terms.

P 50.1.052-2005. Standardization 
Recommendations 

The voluntary certification 
System is a set of rules regulating the 
procedures of voluntary certification.

P 50.1.052-2005. Standardization 
Recommendations

The council on green building is 
a nonprofit partnership established 
on September 2, 2010. among its 
founders are: union of architects of 
russia, Moscow State construction 
university, nP Sro garhI, Knauf, 
ecoStandard group, gva Saywer. 
The partnership established with the 
assistance of State duma committee 
for construction and land Tenure, 
State duma committee on local 
government, federal agency on 
Technical regulation and Metrology 
(rosStandard), russian academy of 
architecture and building Sciences, 
Moscow architectural Institute, 
european business association, 
russian-german Trade chamber. 
The council is committed to facili-
tating development of sustainable, 
environment-friendly, resource-
efficient and socially responsible 
construction practices. The unani-
mously elected board chairman of 
the council on green building is 
alexander remizov, a practicing 
architect.  
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